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fc2+ Ii. Cu2+ fanllLUp/1 -<:lm, l[wJ '1-f1Jlpfri'7!f'o11ufaJr' (CHJC:NOH )2 · 
"f'i_' ~JL1mi/_;""cJI' t u11• ·"' l"'!J~"'"f Niz+-, fe2+ /,, Cu''' l:•'"mf'ri'ii /,i;f'f• 
.;' t 1111 

' l.t•J'flll"/bu, Wjb n_/,u1l;u1/11l'!Jb,1~;r, 11/'"f'J! l1w!'n'l l'i.i Tipn·lii/._111l 
/rd.1[1 /;w11.r.f..wµLpLl WJL ( i1nrlJ'&w~/') fnli'iJ/,pfa 1:1tLqw,1n'fJ11u'i.i U[UJJ­

d' !Li f1'i; l f"n ; J, 11I!1 •L n ,,J [, ;, ;111p ,,,",'IJJ uu11!11 U." u u,· 1,;,, o pf'~1w q 1 a ul i:r), 

j'r.Lf'W<:L!.1u.n1.!1 .-r!.;lli'i'"'/'·/ £ F;lfl!i l"'!i1fon1f! 1 H ;. /, OH - {111'/.J'i.Jf,111: 
l:j"TI J /, £ llL ' : IJ.J1J !i/ (I 

lf/1 p : /.{' 1[bf'l"L<L.iJl{;; ,i, r. f wlf,tJ/"-"':,·b11 t•11flw11/'aJ l,li zlfaw/1; 11-

r112wl1 /1 Uf W f Jw ['i.J lr1: 11} I (;f' 1:1 U lJ j I:' f ;.,.;J; W tn ntff LJ.l 'l_ lf /,{}" l p J"TllJ [' 4 UJ -

vbtfr ~ ,r UJ1119:· bl UI U!.f'[! 1,.., f_ 'i-'"'L LJ.J l;'u ;, r f11{ ;f/ "i_ " :{w / rfi t1.b w q9f1:11/1 

n1 p_f,r"Ju:·'"cc'fdJ.wbfa qrn{'nf-:iJ'"' /., , e< {trwi"i"' ·' !"''l" fa11'l!F1hpp l1wu1J,!,.,' 
(if"' J'"'' l:nduul•f!"~,J,pi1 (,,,',- ;,,i ), ,ff;f:;' ' UW[]'iif.1n:_ {, "'!l :7f-.""!Jf1ll::'J' 

{;l)'btntf <f1n;1 J.wr1~1["'l (:U'l' l" ''· ~· 1f.1111) t1r..,fJ/1 P ''-' ~:;JJ/1{19, /nt · 
,\nt.difr t uu{wtf;y /,_ ~wu .. wrr1iw'j, 111:;/itv/1itwJ9' u7wppl1!' .. 1; J,:i, "f'W -
qw.f1wf1 ·L"!'tnuh1)J1w1i ,r,"L:rrn-· ~/,uu.:Jfa~pn·, ,rfalt.!'·' - r" .... ,i '· ' , ··"' . 
J "411 r.1f b f}n ,,LL f', 

lfw4p,n·JA'fl11'1-/1 r;.b11.1pnul <frnplwp.q{11'l 'i.ijnLpfa -1~ r·1~11u~1i! qwq­
J.ftlJ t o.5--1 ,o ,1, /•u~ 1nuh,,Jfl/• J-w,Lwi.'!' 10-20 lru f!L'l r.p11uY, 
11ww91[w6 ~.-um:/_wJp[! LJ.Jf,2w1.nnLJ h'ii !pf1l111l'bl'n 1T/1fn911rl1 

<• 
·-V-

If /du;111i/.; pn'l-f' ,,_bu11m ,,)' J UJ q['n J b fl n11/1 .<; wJ f;,f wmnLP J wJ [! 

iJL t !J'ii.11·:1f bf, 100 f, u11/__blfa wuq.w.J !'Pl •L"rlnu>iin'l L1n'1{Jt 1'11 4 "'L 111 -

r-•u•f/ifir. ·"'l"f'lnd,111p!w~1 {w.Jwf' npnzJur'f..i bi1fJU1qU1 'iiJnt{J/t .pwbW~{! 
'.' ·Ff' ~ tfr'l.,, 1,,,j 1 Jq-f>9, £11LJ-HLJ{Jp Juu/__wlf! 0,1-0,.2 tfl ~1 

lJf.uµ,,ff~l'"uL/.'nr;h GrfllWJtf"PJ;atf t O,OJ-0,1 q <frnpau<pq-

';' nrr_ fi.irrciJ: Umw!Jiiwa 1rum.•{wc,p1, tuju '1-hUff!"u! w'hp_wm111J l)1 

[J M.1anI'fr·'f>n1 'I_ .J w L ,f Pf" [J m[' 
'U' f'l"'"l"':liw11 1:iwlrgfa1uY1l,11e Lfi~rnizl bL mwpp.bp q_q.uiJLnrP1.'''~11 

•!,lp;_(lrn p!1.1:if}wqt11[rr ,f t li ' ~'" Jf,J;r,_piwJp' -\w1m'&wpbµiinrz 'ii[l ­

:fi ' 'i"'l"'.{);"'L l1. ,, wt;J, , i. w1/1b 'i:ntJ[""fiJ!w1ip1 

l. w ['·~ u 11.' rt.r 'f ,,,, t11J'. wqui '<"'/iii ' n I"' 2</ n 'l pnfi fa w/i1 jlW 'iimq'u t 
( w 1,,,~ w<"' "" d tti<; ' j _ f,, f, P'" 1/__ / " "'";; ,;·,,,.. /, w 1/;'u 4n119hfi111p!U9faw ra~.J. -

~ " ;z i'''· ,> ,.,: J fif1 111 :J' /, l1 "'~, ;~w 'l lll 'J-" ' rf' Jw i/."' l" 1.J, "!'£! .t;f;w pw ii n {' ~ 
m •lJ '" l 11.L.w I;" '/"/."' 1{ <.' w J m !11r pb !''bL' 11 w ·'7 "lmfibt" ii nf;w/1 O fr,., J,h p'h-

• JI J''I i·'":al'l' t; ,,,,fwp u•l:~11wv··~ "' r~"tnl' H/WJ wu/J".f'['l 

£nuh<1,/J/1 ,,,,,.:;,lwli:;tJ/•1' l:nf' [,'hJ1!J:'f'U19fawL 9"'!9 t mwlfau, /1" 
I 

-- \ .
1
/n 11 , ~~ · '1 rb// ,,,,,111 ,f., ,~<C : 'iif1 nf'r1J [NLJ-,1.,,,,,,J q.mL;[b[nL 11-/.1;1-

'i" ' '~ - L 'l '"Hi u -, ~· L ·. - • -r l'L 

P" ,J 'll :,.iw ~ ~' "-'P"''L''? i; '; '" f"'~; "; p hp /;l lnuJniJ{tlfa npnzw·4fa l1mf w · 

; ;;ui 1 UJuuJ/runil, in«\r:c,1F/1 uiu1:d:.u'iiJ.JrJfli 4nL9M.nnpw9/1wL "l'n2 ·-

1j 1.;J ~ l, w1u1'ii,i.;rlr :£11rz /w '11fa Jl!1 1[[• 111Jf. [, l"'.lfrtfr 4znfa (g) 1:wpw-

pL1;,,,p1wtfp' 1 : g• 
~itthlLJP/i u1i1\JwLu1 ; /rli qn'i.i9h'i.iwpw9f.wJfa .t:w¥w'l-wf'.l 1Tban1-

/lJr" !'t qu;_ ,[1:·:J ( uur.t:.iw'iiw1{•·L 'i.inup11ifJ1n<L1 IJ.Ju"{hu, opfr/,1114, 

~~11 :1/"i fa,,i, 1, "'rJwfi/1 t•fampwmf• (/\.gN03) l"'J-n11Pn4._ t11u11llf1 t 
"F'·~ 'i.Lt, /,(JI, 1 'f Cl <!{ll'f''"'i,wl1ii/1 1000 l (1000000 'I-) y_pn<J, WJU­

i•i .'pi,' l'" clr:tJ{J{ ui; : i;Jwtw1{1L lj11Lghf;wf'w!J/1wli tfal1fa J : 1000{)00, 

I, j/ /, /.) ! :~ ~ J 1:.i!.~u!J',r, -1, ~NNJ rf,11!{J1n iLL.\ 1 ori, 
I ,: • 

f.i? " ' ~ " ' ~ :.: 1, if._{, f'l '" J 11 1,iJ ]"• !1 J br_ ~,fapu1 m[ nuF /,'j, nh w q9f wLbp' 

n;; " 'ii U '[ r:u111:n ,p_I '" I: /I ''""''~" wlu{ nu] t m Jll"ff.u /1 u w.t; J w f11ib f'" 1 .J. 

1,> f..lr , m'.; 111p/;17if ;;;l 1, ,L vn,~ '.l.ll)"~Ji, C ' {;C-fa9 tf i1~1l /,, 0 ,001 J/;11, fruit 11!.l.l.\­

J .. i;, ,: :/: i1 f;r:;'u[Jlin:11u115J:-wl1' 1: 10000 Jfau;_L. 1: 50000000 (uw,.t:-
. • . " .. ' . ,. .. ! r JI;, J 2 10&)1 fl[;- .. ,1,9 11 , . <1 <-n u " -

.<.t:.~ r· .~ : ):1; i: r..-,oJ' :; :i •J S:: :..:.· u iU •-/' 9 (uJ_LL • i /f ....... ... ~ ~~"' I· U .:; ·-

f ' LJ: '.J ,;;:uu1n, ;', !,; 1:r tw J1 ;f,npf' t .\w1mf1u1plp1[n'l uii1:.uzwq.11iJLf! , /, 

l ., =10 "3 J'l= J!J-1 lf=l rf~q (Jf.4p1111pwJ) 

' 



J b,}' ,,,,,;; J wlr w.1/1L Ln "fin•P.111 •.L£11 l!.!'1 J /;~ 111.PJ 111 L1'1.rrft J w{JLJ 111 -­

m/14w4wL ftwUf)J Ll.!f1U1W ';utJ!l1 1/nttf ~ w1u111lu' 

V .108 

ni ::..-c:o ·-c.-· -- , 

" I"n l 'l' m -L' .;; 111 JU•), w p.h !"l""l l11f. w 'l w tf"' 1 !1~1 c 
G-11' uw-\ifwf11,,j/i'ii ~"'"f'"'fJJ ·n 1J1 p, 

V - lJ' l n 1dn11{Jfr L!! 1r1 1lw 1/_ w 1 f' ( Jr n ~) 1 "f'L' u1 hmp l 
1[ h [! 9 'u l; l 11/; IU ,, !} /n1;l, It Ullll UJ rtf; /Ill t; UILf,,, {" 

' ~ /, ['J. n1 d-u: '1 UJ !'.- ,, f, w !1 ;;/1 wJ/1 'L 'l 'u 1J111 r f},rr11 l1 L' "i "'.! 'f ur!tuu[ n 111[ 1c: 1l 

f11.IJ'J, sl/r zu111;J UIJl '7·"'11J11-'i., i,/;!""L1 np-nf1p u1l·mp. ~ ;;Ul l_ l[/1 wnttl;L /, 

/;., u "' ft"- urw t; U/ ll.' 'fib L' r1'111ui1 /! (, ;, ' tf /1 ;,n; r/_ U/ 1r1/1 pH - /' J t'' ,,,r /JJ u 111 JrC.u1 y,I! J 

IJ If ll!UltfTi{' rLL fl rz iil w ft T.11 /r •f /1 ii,, I. !J /,), 111 f d.:! 9 /i:.u L, ft r111 i!Juu ft /1 /rt1LL /;1, /1 

I1irLl1u1.!"'P!n1.LL' Ii w1/i11 
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I',um Jrlilpwp_pwMrwftw'u iFL.'Jn'l·f [''i.i'1" ' 'ui/.wrt ~ ftwurJrn'ufJbPI! 

pindwLl1 5 ifbp[nuJwftu.1!.t /11Jphpft (ml/u W'f.' 1 ) 1 4wmf>nL'ulr1fo fJW­

u"' !;L!J f"! n11f l' 1[ /; l'l "'" w l1w 11 /u Jp l rfa 1, u: mw !"' n uF ~ (I u Ill /utf p UI J /1u 

1,.f, w ft m /11[L hp /1, 11 f1 n Ly o qJin •P J 111tT p • Uf wt: lif W L h Ln i/. .t; wJ w ''f w m w 11 • 

/:111-'i.1 11;t!ljiru1'uLl'f'' -\Lwf'uu[np ~ tfolmuJ' 'uwfu /1pwpfa9 pwJwf1ll 

/;· Jrhf':_1,. u11lrn ,.t;hurli /11tlpf;p/1 uwl,',fw J1L/;pr11J npnzhz bLfJwfuJpbf'L' 

(/, fl/; !1 wf, tiJ ! 11 " I /w/r p) /, IJJ n 111~1.!fo'i_,. ft u: "'fin 'i.t.'ii b f'l! t IJ.1'1 w J Mi f1 II '-'' • 

"'"'{"./Ii ! J l /111"71 'lilt f' "'l ft n f, lr /, p/1 (/uJ pl f'P) (( npn zJ UI t nl wL t.tUL!l -­

,y ,,, )i.i, , ffwl1y_u11n tfwrr 11 1. npnzJw)nJ .t;,,12"1"fw lfw11nLf/Jnlf1f1 u1w.t;111111 -

:, !. ! l'L u ft'{ p n i.lJ.prul ; 

''[' n 21lu1~1 

111 jrn)1 th pf> { 111!ur11 w p/;pJ w1r )riu /"w "! l 11 · if z w l11f w J /, "pn z w lif1 "ll 111 -

i1 n1[ /111wftJ.JJJ1ur9rLJJrl n/;wft9 /,,dif.11/i z w/'['l! l1n;_i/.riui ~ i/_hp[nl ?J n1fJ1rr:f1 

'·7 '" ,r "'': u1r,: 1L liiJ L' i' p t!.l!Jl'' 

'/.11 J1: r.fl .I" L'.1 n .11 /1 /_, ui [, 1Lf; l'l'ILJ fi < {J j wf.i Lin Ulll ["u ft w J fob L 'lwf11uf1, 

"f'l1 /:t'""l"/") 1/111.J t 1r11pw':winf1L// nli!.ul1u:/"[Lbp/1 or1!1n1.P1wifp' 

t/, ·1r1<'-.w plj 1l.u'l 1111.Jn1 1/J/r 1unur!u3.f1f1 'uJn1zf1hpruJ1 lf.1u ,fb{Jnr1'u 011· 

1111." 'i"l :.;1[ 11 1, f I, f!'-"O"'"/;ft 11!w11!1' f"' 1d, bpp ,,,Lt;pwJl.z.m t tfoL111J p./•l 
ilri '"f f,,,f., ;,J; I' n p 126 i' fl r1.pw 11 .t; u1puu11,,J1 w J"Lf'U.1 \ w1nnd1 nbwl1m fnl ­
!: t r• /: 1Lf. l1w ~1:1 9[!, "'J';,pw'ii ln1!1'1i', ,/inL/• ljnU1npwftwJ/if1 b1zwLwl1fi 

~· f.r 1.l!lli 11 jj.rri•)J[l • ''!'!' l,'w J/,,J'uw1 u.pw11 [!ft;_ 'i.u1i1.[!l•p ~ 1.11w.t:w'u2niJ [, . 

i'•i' '"' 'i,, l' ')'j11:,J £ w1LlLf1 wr1u.1111 
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·1 · 

D.O 
~~ 3 .. .-.. -

ltwu1fon·LLbpfo I /11Jp/1f, /,'fl "l'u.,.,fttttbrriJ Na t , K+, NH
1
+ /,. 

Mg2+ /1n f: Llpf!• 

7.:11 w'ii9 Ul 'f. 0•/• "ll'tz.1ul tlL/JwJwu11t1 <fJJntbf! cwt/_ l"'~blft t fpntJt 

:'! ·· " ' !'"7" " "1/;u ~wpf.wp ~ 'iizhl , "/' upu!.:11 .\/11u1opu/u1'iihp1.1
1 

u1a1•7'fo'f." 

i1!.n1, ~"'rt'n';,wmf,f,1 1 'ii "' ·f!l"P/·•1Lhpf! t,., [Wt/_ lf, 1nirtqntJ zpr11J1 

rr f' n 1/ !, ,,.., "',.pt.,n1[{1 : J [,'ii ~ l!J :;, /1111.J bb[;" J Jn lU f.;J rh pfo9 t l1 ! '1 J /> w -

1;!n /' ,;1:r H•lt1fo 1nL.H1frn1f:'.fwU .\bmLw/.J.f.n1[ I /uJpfo 4wurfi.n'ii'iibpf! ;_h'i1 

:' ,,llnl!J/nu.Y JJruu f;;Jplii1/r /mfpwJ/1b n f; u1~1n/11[Llpn1[ (HCJ, H~S. 

'. '.'JH1):i S L_ (NH: )2COo), w1ufo'iitt,' VJn ; u fo1Lrf'hl'fo ~wtnfon'ii'iibf'i' 
:i / 1.Tjt: 'i; ;,);9 r•J.:;fJ ;;:[;/;.!./iu 1'f"'' Lp Jtrn,J b11 [N LJn11fl111J1 I fun1.Jp11 

{-.1fp ;1 1/1 '& dw.i/1,a/;i[ tn·ibfo1 Pu.:'!ifo np J5nw /utTphp/1 ~wut/tnf/"u/;pl.' 

/ 1,;:'i"f"'f" 'J l/, I(+. fo, Na+-fo f..t Mg2 ' -/• n!'nz.Ju'iii!r W"(UJ .\wtfw-

ljl/l f"l-1f.w<'t 1._l' l'l" · J111IJ11:.; b L,i,p,,,[j {! " ' J ~pw'i1p .\wJu1bwphrnul lb, lrp 

J!J" v {'"i'' l' 4wu1fo11°i1~1f1 11(1 i/111f'd.UJ(14if:nq [flLdl1tJfilfo9 ifoni/.fo'ii -<;bnw9-
',' mo /. L, 

I j.• : tfpi~ 4w1J./11;i.if,lp/19 fn'l'w-<; w tnIIL~ i:nh'l. t 'jf'UJqrt1J Mg2+-L'' 
"i':' L•;uw:f;wl1nui t '-'iUlf'f'h(lwf1wL lllflJf1Luud1/1 II fuJpfoL k JpfwLl1-

!l"i r;!:pp -"Lb /1 ,LJ;F!'"ou14wL I "' II fuJphpfo 4UJu1ftnL'iiL;rfo 

,ih· iJ r (j,! 'j, 4"'t /;lf1 I, 1/lp w c:p bl 4wmfonH/,(1/• fobJ_U(hu [, LUJbutbu ~l 
I I 1' '1: !f1t11 l1 w m f1nL~1 bp,~ II f.uf Pi• < hm Mg2+ _ f, f'ltL/1 "'Jf; l!f;'l.t; wfilltfl 

{ i.;n:1~n 'Pln1'iif!, u11 bpw t:foJ1'w1fo'ii 4wr1prrbww1!' (MgOH)2C03, /!fol 

, 1J:r)!;!.fi ~ ::fU1.J1 Uw4wJb Wjlt l'"Jhlf1 t wtfn'iifomJfo w'l.hpnttf1 f, 

p i:•Y.Jt 11p ~ w•.n/inL 11 !1p/1 II /1Jtntfpf! buwb9ef_mJ t wJn'iiftn·LJ/1 4wr­
p11i1rE< ;•1nif' ;-...; H4C l-/1 /..!:fL~'"J"'PJl.!'Jp , uc"{w l'vlg2 :·-f! 1fhPt"L"·"'PJ"''ii 

/.' i.fh1!J{)nuJ II /: 1Fpfo ;; /;.,, 1/r bu1n1n J, lllJ[ J'iin r J' ( [llL~f1tJ/Jnt1!' I 

,·. ,fpj: .r." ll/11 !J.J'1 /wit Ll{Ulw °Cw11.nq -\wpJwp t u11L nwr11.1f'iiwufoph[ I 
;..,; p fa ~"'Iii fon L f1 ht/i .t; bu11 

bzt.'i.·[! 'iiwu, "i' I f:-Jrfo P"l"£1 4wurfo.I1·Hhpl! ff'WJft'ii £nL~nt1- ' · 
fJ rr ,,/ 11./i., 'fllL.(h f;lJt 

- -JI-



U'wuGwl1p nbw~gpw&.br 

K'-11 nhwq9!nubbrp 

1 . "(Jwm11fa11ul/1 1:/11J(llltl1Ul/IUl[1111U1f'' N aHCJl406.• 
'llf'p l"'J-n<JPflll'fa { /;tn wn1u2ur9flnuf ~ ""lfauJ1.u l1 
'i.iurn•[w,J-p 

1 

4wlfinul /r 1u · 

PJ"'fllrzw1fi "u 

KCl + NalIC 4H 40ri=KHC4H10• J + NaCl 

l1wJ pnl1w ll" fl l.hnij' K 1 + H C4H 10 n-= KHC4H10(< i 

KHC4 H~Oe· /· fluwif_wt}l!f' J.tr1J1jniJ t CHIJ/f! u1111J , nulb'l µ,, . 
/1"1'i.iLp1HJ /, Ul14u1lfii: l1pniJ . pl11J9 zfa l"'~tj_nuF fln i u Pf1"1l,J,,,,,.,,., 

C> f'ftflW r .f!UI9 wfu u1ppi[fa U bt.t 

KH C4I-I40 0 +HL= H2C1H.,Oa+ K + 

KHC 4ll 40 6 +0H -=0
' C.1H.,0•2 ·+ H20-f- K ' 

2hu;/.i.wpiuf' , nbwll!Jfawfl ritfJwflw[nL f: w1fwf' wfl.\pwJLztn bl1 

1:/,m fLJIUf "{UijJutl1flbp[!' 

w) 11 bw49fawL 4.wu1wf'hl uwn1_1 UfWJJw~flbp,n•J. _ ·! .~ . 
p) tf /'J"·" i/_w Ji'L' tfaL/1 ;_ l1qnp l1wJ {J m Jl {J ff •[Lu jp li ( µM = '• · / )' 
If) K + -/1 4 rrfl [J J;f, inf' w 9faw ';., f'W '[ w 4wfl {1L J b d Lfali fr ' ' 

!J w 'i.i4 w l/• pH u uw/Itw l"' t; w 1F w f' { faJfl1u J pf, J /• t_W 1/ w Jfl 11t1i/, -

B"'l 1nul11i1fJflf,/IL1 1l'l111!w9Ln 1J /;11 [!Wyt11/uw[J{Ji/_11if_, fau!1 PfJ./wJp'u 

l"utui.ifJHrr' ClbCOONa- ni/_ (CI·-foCOON H-1 4 Cl-hCOOl( ;_/.• 

qtuf'blfa '"lw"''l"f"}hi)1 ' 

qi n i· a: <Pnl'J.w1,,,pfi ilhy_ if_lp9fll,l 4 - 5 '1u:Pl•1 l1u•1fanu1' fa ""Ii' 
II j b ·· < ' Nal .. 'C u O··· uumilwt}nri wflwy_w --l'"J." 'J {J fL J.JJI . ; /Lllfj / '[ UllLJU,P U111 l -11 Lt v • /. .,,L . 

fin ! J ~ 1 /,{Ip i/111 f J LJJfJ r1 p /r "{ UIJJl f,f'I! f, b f'U fa 9 z•fa II t1f bf, Ul "f UJ 4 J W du " 

'lP 4mf J fa w cl u11r wL "' 4 ifr 1111<1 wfl n PI! ''I w ~· btn il_ t; ,, u n '1 J'. f'P uuu 11' 

2. '/.;wuipfrnciifa 4npw£111/r'i.Jp111pf1uie ' Na3{C o( N,02)1;}, 4w1fa 11 uf/1 

wq {; f' fa l""(J 11 L Jf/1,/, p /1 t; bu1 1f"l n {! 4 u1 J .p w 9w /11 w fl {Ji/._ w J/1l1 J/if w1J tJJ J­

f' tr LJ uinw J'."' 9l: niJ' t 'l'hr1:fal1 'i.i u tn 1[ wJ.p' 

2KCH N a3[C o(N 0 2) 6 } = K2N a{ Co(N 0 2)6] J + 2N a Cl 

2K"--t- Na+ + [Co(l\l02)s} 2 ·= K2Na[Co(N02)6} ! 

2.faJ'i.i U! JfaL /, /1 ( J/,,l ff Pil U/ JI• fr ,r fapwi{_ w Jf' llLU n.h UJ 4m fo•Lr pw JP UJ r 
if_niil f 

[ Co(N02)G}3- ·f- .'lOH--=Co(OH)3 i 
[Co(N02)o}3-+6H+ ~ Co3 <--+-6HN02 
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"'l.Jrumpfa111.Jfa 4npw(mfaLfautpfa1r1{' 4wifanuffa lr1111nfanLfa {w!mflw ­
pbp11w11 w 1!M1w1l'lUJJn-t'i.i rtbw4mfa1[fl ~ · 

<IJ ll r Ji: f./UiffaniJfa w'lfa lnrJn<JPfa 5-6 4u1fdfal/1fl w1[b1w,9flb[ 

1 l1111pfrt Na:<{Co(N02)6]-fa 1"u}ni1fJ• '1-fawbl ,,_brzfaf, flu1r1if_wJ.pfa u1-

"'"fw9n ufr1 fl>lilu49fawf, faf'w<f"f'~·{n<J ~ {_l,'ln.f! 4wJ pw9wfa1w[J{Jqw ­

.ifr 11 Jj1p_wt{ WJpniJ 1 

J( + /rn'i1fa {w11_.,f1111pbptfwf,l! 4wf'"'l t /uw'i.i<flllfl('l NH4~- 4w·­
u/• nflr: · .f!Ut'l!fa npfdb NaJ!C ,HiOfi /, flb Na 3{Co(N02)1>} nhw4m_faif_[' 

i''. I-! 4+ 4.w lff fa ,,f, fa t; b U1 w n1112w 9fln11r f;f, 4WfP11 I J U/4 wf1 w7h r fa "IL" 

)1 umi/._11J1).f'flbp' 

NI I i' l -HC1H 40 5- = NH 4f·IC1H40ii ! 

2N H 1 ~·+Na f+ [Co(NO~)r.}3-=(NH 4)201af Co(N02) ,J 

nwU1fi K·i· - f•!J wnwp_ wfl<:l'wd/;zu• ~ -<;w1L11flwpbpb1 NH ;' 
f,·11nnfad111 Ii .t; !,n w9l1hl 1mJ.nt1/Jp9 1 

NZ1" -!- nbw~rr~Uitbri:i 

/. f.f, tfand/1 '1-fa <fa1J.;rr11u'i.i11rfa1!11'i.iwutL'' KH2SbO J• fl w 1nr1/1ndfa 

wril•f>/1 /n1.' "'.lfJf,f,pfa .t;bw wn1uyw,'lflnuf ~ u"lfa1r1w4 flum1[wJ.p' 

NaCl+KH ~Sb04 =Nal-I 2Sb04 ; ~- KCl 

Na "+I-hSb0.1- = Nal)zSb04 : 

f/.L111¥9/11u1fa -:wy111z L'flfJw911fa {wJwf' wff ".•pwdbzu• lf, .:binUJW[ 

:01 w / jfL.,f,f,•f, l'l'· 

UI) ~JtJJ mp/in' J w 4w r, UJ rzfa 4n j, 9Lflm /1lll sfa wl, piu :/.w qwL w l wij1 

ii'/,J fpf,/11 U.ju nlw4,9fawl.i i/rnpp '{_<ftujft.ntfljn1'i.i rnflfa , 111.ulllfa irnup 

ln1Jn1,1{Jflhpf' "ibutp ~ 'i.iu1p1wUfhu fumw9'i.ibt lfll[Nf1Zfaw9Hln·:/.1 

p) fl-bw49pwfl 4wmwf'bl uWrt[! "fWJJwf,flb,,mJ ( ifrnpdu1LnfJ£! 

"1w'>l1nt/ .')nun11 -Y!'fa mw4), npnt{_.t:b1.n/, flumi/._wJ-pf! 'J.<fWffanf'h'l.s l"• ­

,Hlf1 ~ mwp p1rn1J• Gifrbr w"lw41w dn1Jnrf.1 

q } IJ 111 /;'l.bh t ;b'l"I! 4wJ Pn•JL </11fLw1/i-fl tfftw r/wJf' ' fl.Jf,,l 

i: j1dflw1fol1 Jfarwif_iu_t[JnLJ 'i.iumt/_wJpp JwuwJp ln1J1[n r_J f 

NaH 2Sb04-t 20H · = Sb043- +- Na++2H20 

'"' 4 P/Jif_w1fafl Jfoy_ wt/_ww1nJ 11hw4m·fot/.I! .pw1.pw1if_1111l f 

H2SbQ4-+ IP = I IS bO:i+ H20 

L:1t1wywgflbtnt/ u"lfaww4 fluu11[t11J.p, "'!'{' 4wl'htfa t ?_ spnfdbt Lwm­
t11'n1Jfa {fa11l'nwl.imfoJ11flwmp {bui: 
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fl'[iF{u:JfiL Jhm1[wJ!' niliht;n'l l" ' J"'JpLhpp i.h'lnpm9LrrLJ /,f, 

I(OH -11.[, /11!¥ <jrJf:wJfrLl!' .[!w9 ~·1 fi1wpfti[11i[1 

<!> n r a: UUJU1f'frnLJwqwL W'f_p cn t ctnLJ/1fr 2- 3 qwpfrlfrL w r[f;. . 

[w9Lbl bm.JL.[!wL KH2Sb04 -{i tnu}nc1P Ii. i/inpJ.wfrnP/1 UfUJUJh{'[I 

ii/rht WUfU:~j,; ~11'lf14n1[ ( JjrwJurJ11JLw¥ i/i11{'d.wLnfJI! "{w<:hln</. <:r.­
un7. Y.l'P mwq)1 

KH2Sb0 4 nhwqmfri[fr oq.wwr,11:pbJwf1 11bUfpn1J U(hm,'! t ..:frzhl, 

np- NH4+ ¥wurfr11Lfr wnqw1n'flJn1.Le ~urpn1; ~ fuwb11u1phl Na +-/, 
<: 111 JmL urpl,f'J 1.11f.r{! 1 

s il.1 IU l n.b !U ¥ lf1 fr i/.e LU ,r,, 11 /1T11 J fr u.< 'lb [I /1 l ;11ct11 qfH1 /,['..,I J ft :CJ[' '"1 t 
w ruuy_w 9L bl H SbO;i- /1 '"'I fr m w I; L uin t/_11Htf! 11 f "lb u w !''I! n L1'.'! u1 J~I 

p wL /1 ' 11 fl wJ n L fr nu] fr w 7. L l' /i ! n cctn 11fJL lif'l! ~ /1 '1P" LP 'l./r t; b m li.wL ,1'! n 1f 

umwp_w9Lnu! hL PP:[wJ/rL J'fi21!3Cfu1u11 /, I\H2S b04-{! f.WJ{!"'.!if.n 1J I,' 

NH 4Cl + Th0 :: NH~OH+HCI 

KH2Sb04 + HCI = I-hSb04+KCI 

H:iSb04= HSb03 ! · -t - H~O 
- - - . 

NH~Cl +KH2Sb0 1 =HSh03 : + NH.:OH-:-KCI 

U.1uUffru1ri[, f.{Jb l"Ld-ni1fb:1J wn.l:w t NH1;. 4wmfr~f'l!' w11<:11w ­
r! l2m t 11•,rL Lw ju IL! Uf bu <: bnu19Lhl' 

2 . lf fa q(in p Jl1tf'b'lw 'l LL w ft w ~, nb w lw/111-' ~' 9 frL¥n 'l' w L /•i.w g /,. ,,, """ /1 

Unwp.¥w!w¥wL Wll{wqn i qpw mbrzw1[n!,.';l 1 4wfJfr£ Lwm­

('pntJw/1wL w11fr l"'d-ni.Jp Ii. 'l'f"''l11f'LL 'i"l"l'lfiw9L'11 1!/il1th J.W 

f1WLWl(!I Uu1n.lhtn•9 <:hui11 lnl' JLw9l1{''J{! Jzwlj ,,, 1 ¥wflfrl sfrL4 -

"'l'wbfrtwghuiwmn<f.' Zn(U02)3{CH£OO)~, Ii. Jfr f!wLfr f'"Ufb u.1!19 

JwL['wq.fi'-"UJ~ni[ qLLl1 umwo1[wJ Lwm,./1111Jfr 9/iL~nLfWLfruuo h .. 

uiwmfr' NaZn(U02):{CH3C00)9. 9H20 11t'lf•Y1 PJ" 'f' b'lfd,f'f!' 
3 , Pn9p 11ntLwi[npJwL nhwq9frwL 1 

'IJ1.t1mf'frnul/1 9LfJ"'l Jfrw9n1f/1n .. LLb!'f! wf1q.rr1 /t pn!Jr fd :d1n u r 

liL qu:n. 11b'lLwq.ni1L 1 .npf! ll{w<:u1i;.rLi[niJ I,· Jf1 .pwLfr 1[w;,{'qJ1uL1 

«?> n ra: ufr.prrnJb Jhinw'lLU[Wf'f! Jwf!f'/;l"' Lll{wtnwf1ntf. Lwfuw­

U(hu flf'thl wr1u1{J{l.i/_n1[ /, 1frl1w9I1.bJ. pn9niJ1 ll.1Ln.<hm/, Jhmwr;w­

[ Wf'n<f. i[h{'9Lll .f!f'l f'W11l,,.¥111fl1mJ{' 1."P 'i1wui{'pn1Jw~wL wt/ /, Uf H!­

t;bl WJflfrl/i pn9fr wL111111L •Twun1J1 !lnp w'lf' i/inf.11,,pf.L ~'"' l' bif1 !, 

r/_hpfjLht Lwur{'frniJfr nf'/i.~ w1tf1 lnJ.Jn<JP• 
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N J-I4+-~ nhw~9~wr.l1rp 
J. !/,},,, wl¥u11frLhf'l!' Na OH, KOH , wJ11'i1frnulfr wqbpfr £11L­

t},,, . .!f1'ubf'frfl mwpw9Ju;L U(WJJw~Lh['nLJ q.m{'u bL J7.111J wJnLfrwfi' 

N!·lJ, "f'L nLL/r pLnf'nz unip -':nin 

NH4Cl+Na0H=f'!'aCl+NH3 1 -t-H20 
NH4++0H-=NH3 t +H20 

<tin r a: lJ.,fnLfr11,Jfr w'lfr L"'i}"'JfJ/r 1- 2 ¥wPfr1frL rutf.h1"'sLlit 

:J-4 l1wf1frt wl4wtfrfi l"',}" ' JP /, pbpbiuqfr urwF-wsLbl' ll.Ly_wm1/n.z 
,,11/ 11 f1 /rw¥l! l1wf'btfr { i::w1urLwphf'hl "l Jfrw1L t:rruirrif• •uJlk fll'twi} 

,'/; .'. L11t~~mwrhfrLfr f1'lPnif' w1L Jnmb9Hlrrif t/•n('t!w'bnpfr plf'wL/1f1 

(if• 4'"f'blfi -':Ufhl ""'f'J.wLnf1fiL 4wJ eL~rlJh1 11p1u Jly_)• lL1Fni!frw~f• 
" ''1.. 'f" ll "'PJntLp9 .'f>hLnl!/JmwLLf1Lp pn111Pl! ¥wpJpniJ ~t 

2. uLutbf'fr n.bwqmfrile' K,2{Hgl 4J+KOH,, "'_J"~'P"'Jfr "''ltrfr 
t;f. w wn.wrw9LnuT ~ qnf'rltwf'Jf'w•[mL Lum<f.wi}/! 

. H ....__ 
N fl 4Cl+?Kz[Hgl 4/+4KOH= {O ( H: / NH2]1 J. +7KI f-

+ KCl+3H20 
/ Hu ' ,, 

N H4 i - :-2£Hgl 4}2-+40H-=f0 ~ H~ / NHdl ~ +71 -+JH20 

$ n r a: UJrtLfrniJfr w7fr LrtU(' £"LJnLJfJfr 1 ¥wflfrtfrL wqhlw9-

'uht 1 --2 ~l.!JPfrt ulwlbl'fr nbw4uifr'1.fr l"'i}"'JP' t/.hl'Y.frLu ifbf'9L!,t 
.t;,,Jl/.ht"f''1""-• f!"1Lp "f' f1u11Hf.wJ{![' l"LJ,[nLJ I; wJnLpn<Jfr w'lbf'fl 

w1{l1t9niqn1Jr U.JnLpn!.Jp w'lfr 1.L1frL .[!WLw4/r q.h"ll!"'J '1-"f'l-llw{'J­
f'lll'ftt<L fr i/in/uw11bL wnw[wfiniJ I; qb'lLwLiuf'Lfwq.n~1L Lumi[wi}.[! : 

NH 1+-~ 6hnw9nlJr. 
R u1Lfr 11(' IJJ Jnb fr,, , J /1 ¥wuifrnL[! {i1wLq.wpmJ I; K,+-fr /, Na+-~ 

(KH 2Sb01- n<f.) -':w1mLwphpJwL[!, UJU(w' 1u) NH1+~fr wn.qwJ"• · 

ftJn,/11' {n1d-ni1ftnrJ "lbur.p. ~ nf'nzht JfrLl K+-/1 Ii. Na+-jr <:w1inLw: 
r/;,.11,J.f!, p) hp/; NH4+-11 -':w.1uiLwplpi/.wi} I;, wH,.wJhzm I; UIJU 

1/in1ffr11 <Lnw9Lbl L" ' ,}"LJflfr91 
. NH 4+-fr t:hnw9JwL -':wJwp 011mifn ~1I hL w1L <:wmqni{JiniLfr.9 ' 

np mwl!wyLblfru Lf'w w'llf'l! -':hzm·"<PJwJp .pwJJ!LUJifn<J ni 9L7niJ 
};~I I 

lr"Jn,JPf!, "f'P9 "ibin/! f, -t:hnw9Lht NH1+-r, q.nL"l''l.P"'BLniJ 
Mi 6.lf,u,U(wqJw {JwuniJ Jfrf11li. z.npwLw[/!1 fruq l"f' JLw911pq.[! zfr­

¥w9Ln1J JfrLili. NH 4+-.fr lf'Pif -t:bnw9n1Je ( umniq·11<J hf, 'i.ibull•pfr 
rz bu, qm p qn t/)i 

NH4Cl-Jr "lhUf.pntJ nhwq9{iwL l'LpwL11,,/ ~ f!UUI lllJU \wqwuwp · 

NH4CI ::: NHs t +'HCI 
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(/.f, w ~ 9/r w'ii, /rfi l "I/; u /;('fur ul ( ' lflL' pd/; { /r I. ; 'G /r ~ m9J UJ f1 1! /• · 

f µ:uf II.I,(/' fr g ,,. /, n wf11ll t nil' I.ti), yw u: i/_u. J q.w ri ''f'l' L It r/r.'J i! /1111 fm ,_,J /;f; ii ­
pw 11' wnwfw9Lbln<z/_ NH4Cl~/r f'J"Lf'L11/rf1Lll'fr 11u1fr111wft ,)nL/u1 

4wtfinulfr rn ~11 :1 11·1 1 1{rn : .01'/r wriLI' f' ; ww 1.u1/h1/1 •[J1/wp11<{J.( 1JJ.fj! 

hf, 9'ii'fnul , pwu u,.J,,Lfr1n,lf1 ./'l"t'f"ll' J,1,, ., y,J! ,[f,,,..J h!1 J'iiw9np'ln1u• 

•{/,rrtf1!iu ,,,,,;n"i !;), p,,,,,.,J n rn uf /, 1J111u1~ · 111,/ r1np l" "L~11/i1 , 11f'i' 

"l w pn1J11u ~nLU l p.n l" {' ft w m /• ,,f,f, /,f'f', p.ui 9 /i NH 1 + - /r,g: 

,\j g2+. j1 nbw~9.ji wG h rp. 

J . U.Ll1wLf1Hpp' NaOlI · KOH !1 NH :OH · .\\g'+- f, <:t;ur 111 11.w ­

rw 9f1.n, J hL u "lfr '" w ft f, u 11u/_1ur)-.p' 

;\:\g 2 ~ + '20H·-= Mg(OH)z 

'riuuu/wq/<f! ln11Hlfi I, {Jf!n1.'i1/1pnLLf /, w1ln!rfr11 u1'/1 lllf//,f'n•J ( { w 

Jn'l4_f,f ifnI'dn1L) , l.; J, mli.1~'('111!' NH{ -/• u;tt~"' ! '"f'J'"r, qbU{p111d 

;\. \ g(OH )2 )1 
0
Lurnh9111JI! [!'/"/ ; l : !1ul1 lfJ/; u11ftwln1. {Lm 1J'f. 1:1 dw -

1fwuwft u1q blw 91_ n1u ~- NI-l 1CI , 1111qu1 ;'v\g(OHh -l' f!'i''!-.c; wLp1,; "I [, 11 

;/r Lumn11ft 

If> n r ll: w) 1!1n gf1L11frn1d/1 wqJr l" ' q'" ! fJ/1 2 l1wflfil/1f1 111:f/11m.r 

ii/,l ~' " 'l5' /!'' ~I NaOH -fr 2 u 1111J111.1fJ: '"""'''l uuu11/w 1}p/r L.:111LUJ lll ­

f! ) I. n i Jb w 'If' 1111 Jn iJfl fr 2 ft 111fl/• tM1 w 1/ bl w g& bl frn ; J Lil ,,;f, 2 'ti 
11:iFnLfiwft/1 1n 1r}n LJ{J1 U.nw~w 1JNllf ~ Ln1.1¥1wf11fw ); )1u1114w1l .f!1 

'I ) fl uir111 h1rfrn .. r ,, w 11/r I'" a'" ! p /r 2 ,, UI Pl• (/111 w ·L lu trJ !JL r { 
NH 4Cl-/1 2-3 ftwfJfr1 1 wu1111' 2 fti11/J/11 2 71 1! •1fnLfr111lrf1 ln1.fn11P• 
LJUlfft/w(;-.f! lf• wnui7 11111n Ldt 

2. uwwf'frnLJfr { /r'tf'll:f>tw!f,ww!!' Na2llr04· NH10H·/1 /, 
NH. Cl-fr urnftw1n •P1wJp. rl:uq'i.ilulf1n1J/1 u;qf·f' f• ,; /,,,--, wnw yw!Jl1111J l 
Jill q.L b 'Lfrn "' - UJ J ,,..,, frn11l {f n u!/JUll/1 /r t1111 /1111 UI" l'J'",., b 'l UI 1/rf1 f1 u u 11f wq/ 

:\\g~+-1- HP04.
2- --j--N H 40H 0,..-==,\.\g Nl-I:P01 ! + H 20 

NH1CI w<[bu119i/_nuf L npu1f,urifr ;\-\g(OI-I)r/r f1L1lf11[1ur}[! ; 1•11tu•-
2w'iiw1 · 

I\) II l' o: i/,/,p9'iil1l 1Fw,,_Lb,lfrmJfr mri/1 lnLJrtLJ/J/r 5 - G ft w flfr1 1 

w1/htw,gLb[ 2--3 ~wflfrl 2 'ii HC! b . . 'i-6 ftwfJfit Na2HP04· fr [lt i. ­

on<;P1 U.1Lni.<bwli. '-.tl!'f /uu1nf1ntp'[/rf1 ftwPh LI/fl ~wfJh u11/l1w,gf11'•1 

2 ~J NH10H u/rLl/, /Jn•jt <frJ'irwJ/11' Jfrlwi/_WJf'/1 IIJ{rJJJ2_LU$111U(I (tni · 
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,)ni.ifl/ry wJnLfrmftfi 1:nLn t lfl.l<tfru) 1 Uu1w9i/_n<J t MgNH4P04-/1 

r1111r"'l f!"'f'l'lw1frL .L11uu/_111Jpf'' 

3 . (n1Htfr ftwpp.nfuumf..bp(! (Na2C03, I(2COs) Mg2 ~- /r i:h•n 

/J/f[ lllf U19LntJ /;'j, LIU(/rUJw·ft wun,,:p huuti/_wJ.p' 

2;v\gCh+2Na2C03+H20=(N\gOH)2CO$ j + 14 Nac1 + co2 

,\lg2 ~+coJ2-+H20=(MgOH)2C03 I +co2 
Uutrti/_wr)-p[' l'"r)-<[rriJ { fl/JrrLhbpn<J /, wJnLfr11u!/1 w'lb[rniJ, 

r11 11mfr bf/l; Na2COJ-/r ifn/uwphl1 npU(bu nhwftm/r1[ O'fLnW'lnf'Ji/_/1 

( :\I-1 4h C03-[', WU(w Mg2·i -fr hu111h9n<J(! tf'fr<f lfr ifrLfr -':bLn/,Jwl 

nbwl{.'7/rw1/r u1w111C.wnn<[. 

(J,,r n LfrrniF fr 
( ifinpJ.wpHn'1 

(\1g0H) ,CO;· fr 

w'l_/r ~11L9M11npw9frwh pwpdpw9hhtnl 'lhU(pn1J 

1ntJni1flfr'h NH4CI w<fblwBhbln' Jfr2n9nil) 

lJUm1[wr)-p f'U't <: whpruu1hu lfr wn.wfwhntUz 
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'l-{flfi/11 bf'TJf'flf''/-

bPltPOP'}- lulffll1 11U.Stin\/libPt• IH:;U.!i!Hill,\,bPC 

l!Gqliw&n1r pr1n1pwql1rp 

br4rnf'lf tf.hp£riU}w4wfi fuJpfrb l'{WUJl;u1'l.,nuf /,f, Ca2+, Sr2 i [, 

Ba2+ 4wmfonhfibpf!' Upwf19 w11bpfr qqiuLfr Jwu1J wliqn1.1f, I; 11< 

fl'""f l 'Pl. lnutbtfr: Un,l!/>fo'l'HP!! u.w4w1l1 , /rf.11."thu b. I f11JpfrJ1l!, /1 
tn w I' r"r ntfl JNt i, [[I - v fr11I r-"1'fr' tfln 11! [ u11f H: I'" ~ rf. 11 ul ' N· /, 1: If 

/ 11 .!pfr 4u;mfrnli'i1hpf, wn.w2w9bnu! h!1 wl1ln«H1fr {1fw 11w1Fp ' f /•; l" '·' 

Jhlfr) i_ WU1 w'lbp' UIH[[/JUJUIUh/1, q1 11u .~wwf,b11 , op ut11f UIU1lihp n t 1,w;1· 

pn!iuJU1!1bf1, w1hn i w1lbfiw 1li frif_ 11rrwfip wn.wyfrl1 /uifp/r f(IJ.Jtn/rn l1!1l, r/1 ;1 

w!J 2. w w bl'" { w,J Wf' w nwtf. bl f,"f w w w ~' w.\ w [' J iJJ {' f, !JU 111L9fibt 4w I' " 
pnliw.:1!ihpfr alurt{r '1-w pw9wurptf.nul t f1pwlmq, rrp 4U1l9frn11f/11 

u1npn!r9frnulf: b. pwpfrntJfr 4wppnf,wu1'/,hf1(! Lw/u' qnp6l11JJ41u!i nr1!,i1 

W~I[Nto' l.Lfr h'/, 2.f111LU• ::l urb.wf•Wf' {bmw'luu11[rrr1 4wmfr11b)1bp£• buwly-

1/ tr r_J b'/, [pfri/_· w/iJ11,.t;l1mb.' ~· h2mnlfljw.Ip 1r.1J1lnuf hf, u1'lwfiJfJi/_/1: 

u. 'in m w ft w!i Pfl r/._/r b. .p tu 9 w fr1w fJ Pif_/r ti'/, f ' IL, 1/ /; }l'jlll Uf h u , ltw f'P" lt1JJi'I 

/11.71/1 ( nbtJ.J4ut/r•/fr~ w1lbwn•~11 lfr frm 1li7 w['n11T if.lt't"<61nfJJ11111 t; f; _ 

mwq1u r!iflw9j!pl1 l fr1Jpf1 f(wmfrnhfilrrf• { 1"1111 Lwplp1!w11[!, pw11 (1 

11 f' ~ '..l1 f' llfr ~ w Jf' • /iJ /iJ 111Ji h['ni/_ piu J pw J bl n L { b nw9f1 ll' 
f12111f1w4n 1 ~ ( fl tf.hp£n1.Jw4wi, fr1Jp/1 4wu1{rn l1llhp/1 { u11f1ui"' 

['-" :/ w '? " L Jf' /111) pm J /1!i rr l w ~1I1/r1/ ftw f'"'l ~ { u.·,J w pi/_ h { !{w f'f! n'ii u1 Iii 

/mfif'' C0 32
-, llfrw!1qwJw1L <w114wfiwlfr f., II{' 4wppnb wrn fr11i111 

11/hlI1j! f, 1ll•p9!Jl1 lnrJblfr w'l/:' Na2C03- /1, K~C03 - fr , (NH4)2(Q3-/1 

.3.lwtf.1 '1-pwf19fr9 JnLf1wpwfiuntt•f1 lf'/" [ pwifwr11u1..,n1 1f f, fuJpw Jfr l1 

u hw4wfr1/fr!i fihp4wJW[J'-/'"l P"l"l' UfU1 ')w'uf!l1 f,11/1 b1 P w,19 .p.wli{r "f' 
.pHwr41ln'l fuJ pfr /u•ft"".if1l1 nh w f1w/1if.L o 'I"' w qn f' •~i/_nuf ~ 4.,, mfr nb ­
'/,/,pf1 II funufpf! I·fro wYqwurf,ln' t:w J wr• · ,,nrrn<fru wl nbwlfm/11[ ­

lib11fr9 9 wfi f1w9wJl! if_l;p9!JL1n1 '1-/;''fl'nui 1n1on 1,1P /1 ,i/,z 1!1118 1[n rJ I, 

I fuJp/1 4wmfrnh ' K+, Na+ f1wJ NH :i ' 
Lwz4/r r.un.'iihi111f, np NH.1 ~- 4 u1 m/1nl1(1 wrw1fiA/111 !.u in1 7n1J f,,,,_ 

/uw"{hu 4wp/;lfr f, -') UJ j1I1!Jmpbph[ ( 1'1-f'W'/, //1 /1111,b ?Wf111t.J Ill Jf1 U.1 ,f[ 

4: 111 {rn11} ' /•u ft ;; w {'ft h 'l u1 1~ 17.lil'I pn tJ' !1 w /, l" t~nt,t flfr !l /.!' 11r<f .t; /; llUJ,'}-

i, -,, 2.frntJ [11LH,lf1 4wf'p11f11umlilpfr9 "P""fl1u fuJpwJ/•li nf;w4mfr1[ 

oq.u!f.' i 'l:Nf'Ji{_ni .J f, (NH4}2C0 3-/_11 Uw4wjb 1/J.pp_frl1u "f'"/lu nfuu4m/1i/_ 

n~ lifo /Jbp1r1fl1nt!i!ihf1, 111111'/,9 frJw9m/Jin1bli wtt:11wdl zm f, 1[h('l"' · . 
JntfJJrrL!ifi w!iufuwl 41uu1wph[.nt { wJwp 1 
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1:..' 'l • 

f . (N H.)2CQ;· r} 11[1U[hu flntJL ~/1J vfrs nL {1rHJ£ {Jfli/_fi9 

~f'"'J J.!ipwp~i/_nc1f f, ntJh'L .:/111f1"lP'lfr' 

(NH1)2COJ+HOH :=: NH10H+NH4HC03 

NH 1++co32 -+H20 ~NH,OH+-HCQ3-

UJ(L l:t 'jUJS!Jblnif. HCQ,- wfi/rnfir, "flf' II fuJpfr 4wu.{rnfilibpfr ,i;/JLn 

. inwffru I, rr1n1J lniJllfr ->/r'11'"4wppnlr1JJ1I1!Jf,,,, t;J,u1b.wu1hu J/.1:1]- 4m ·· 

w /" !i11ht• /i f11Jrnh9n1J{! l1Jw'/, ll(wJJwfifihpniJ lf'Pi/. Lfrliht l/i lwf''"T' 

L/•'1f'"lP'lf' 4w11fubt"' l1t'{1JJ11uu4ni/. w ,HpwJbzm t lf'w9nt9/iz w · 

r[h11t19bb£ NH 10H · /r lnLhN<JfJ: 
2. NJ-I.:OH -fr w</_blwantJ{!, uw4m11' 1 pLL1p.!.pw9!intJ t l"'r}"'J/J{t 

<fiJbwJbnL/JJnr!:r' pH-[!, npfr t;bu.L.wfi.pni/_ Mg2+ 4w1I1frnb£! 4wp·n'L f 
J wu wJp b1tlni/_wJ/! w'u9bbi Mg(OH)2-/r .!.L.ni/_r 

IJ.Ju bpb.ntJ/Jl! 4wpb1fr t 4w1ifubl if_hp[ntdi/_n'l lni6nLJfJ/i11 fiw­
fuwll(lu NH1C I wi/_htm9!iblnL JfrY.n911i/_, Nf'•f! JfiwciwJwfiu14 

NH
4
0H-/i t;lim wnw1w9l111tJ t pni!j>bpw1/rfi fuwnbNLf''l nL 4"'f'?W ·· 

ijn ,n n<J Jfi2mtf.w1r•fr pH-e• 
3 . fJ.iT11hfrn<J{r 4wr'P"l1wmfr £T1t6ni1fJl! qw(' ·"? t "i" 1 f' 11 'fiw4~l 

l1w111frrrl1Lbpfr bumb9Jwfip /uwfiq.wpn'l Jfr /uwnbnip'l- b.ut '1-w u1Jn-

bpntJ{r ~wppwJ{rbwllfb f NH2COONH1 r "f'l! qnJwbntif t wJn· 

Lfn<Jfr 4wppttliw1I1f 1JWJ/!i.:.IJn<Jfr9' 

(NH1)2C01 = NH2COONH ;-f-H20 

l.fwrpwJqfiwm/r wnw2w9Jwfi ,i; f;mf~wL#!ni/. II /uJ~fi 4wmfin1'H­

f'/t hmh9ntJ[' 4wpn'L t if'·""- ufr1'h£1 npnt/_t:buiu liw/u '1-!'"'i,9 4wr­
pwJf!iwmHpr l"'Jhtfr bli, hp4f'"f''1' 4wppwJfrliwm/1 ?"Jw9n<J1r 

'l.'l"'lP l.wijini/_ fii/_w'l..l9fi,, 1 J f, C03
2
- . frnlifr 411li9bfimpw9pwb1 

U.
1
u «wpql.[j![! >> b.u 4mrl•L/r t :;bzmnifJJwJp .\w'LfJw<wpb[' 11 

/utTpfr 4wwfrrrhHpfr fiutnf;9ntJ[' f•f' '" 'l:n.phh£n1[ Jfrlizb. 80°C ( P"'J9 

" l 1u 1[ll) mw.pwypwJ lnt6ntJfJ-niJ: (niJn•JP/r 1I1Wj!W9Jwfi .\hmb.wl1-

.pntf. t{hp[! pbprf_w& t;wif_uiuwpw4znn•fJ1nib(! 1I1b'Lwzwpcii/_nt.f t wJ11-

lrf1n<Jfr 4wppn!iwllffr wn1utm9Jw!i "''1'Ln"Lfl1wJp1 

U.!uLlffruntf. , (NH 1) 2C03 fuilpu11fr1' nbwqm/ii/.fr J{1r_n9ni/_ II furJ­

p/1 4wmfrnlifibrfr Lu,,.b9niJL' wli':pwJbzw t /1pw11nrHl' Ll(Wt;ll(J.ufib ·· 

l'"/ t;/,,nb.Jwl Ll(UlJUwli'uhf[!• . 

w) </Jnpawp4if_n'l l"'J"'JfJ/rfi Iiwfu•u"fbu wi/_htw9Hl NH.,OH 
<Ffrh1b. mJnl1frw4fr .\11mfr '1..'lwon'Jf!, w1Lntt;bmu' liw·h NH1Clt 
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r) NH 10H -fi h NH4CJ ·fi u.J1[/;£Ul9nulf! fiu1tlr LJJj• b1UIJYJ1:UJ zi/n 1/, 

"f' l'""'1lJP/i ,f/itwr/_UIJ(l'lr n1.'Ll'l11-u pH "'=' 9 ,2 ·111p1fbp[! t 

0 

'f ) U111w9i/_wJ fiJtun'Ln<f''1-l!• LuJfJnL{lu.nli, mwpwg11 /,I 70 ·-
80 ( •. nqf /, w1[blw9'Lll /utfpwJfiL nf,wl1urfi1/l! (ttwrnfinl.r}1bp/' f11Jtnnuf 
lt f(wppn'Lwmlihp/1 J./a1q)r 

lfrnw91[wJ f(w{'pnLwur'l1hpf! { b111r11 <f/1u1Jp l'11J1[n t J b'L HCL 

HN03 h CHJCOOH ppn , lib11/i Jby1 

1fmul;wl1p nhtu~!J\rn1(;l;p 

Ba2+- ]1 nhwq9pmf1hre 

1. flwpfin,Jfi l'"Jblfi w'lbf'!!• <Jrn/11w'l1fbl" ' l ( NH 4)2C03-/1 r, 
wrt/11111/1/111/1 tn1Jb1fi "'ll w'lL!'fi ')brn, wnwyw9finttf bu BaC0 3 uuJ/1-
inwf( f1uurqwJ.p' 

BaC! r+-(NH4)2COs= Ba C0 3 ! + 2NJl 4CI 

Ba ~++coi-= BaC0 3 t 

«1l n I' ti : Pwpfi.n•tf /1 nnpfi'J-/i 5 - 6 lr w /I {11 I 11 i rl n<,1/l /1L wr/_l'L "'!! )' h1 

( !\iJ-L;hC03·/1 l'"J·n11fl/i 6-7 f(wPfit h /Jnin 1.nUJ12w9Lb( ?-jiml• i 

J1um 1[ wJpfi '1-" J w gnLJ I! 1 Um w 91[ w r} f1um1[ wJ pf! I rtr.<li/n·1 J ~ wr1 w fl L' /,/ 

11/r , ,,, qn m l1I I( w'L Pflt/./i /,_ /!"' !J u1 fi1wfl{J1//1 1! by r 2 UJ Jn qi/_/, l" 1 ~· 111 J w :• 

l.rum1[wJ.p.fi'L f(wflfit.LLpr11[ u1i/_ltw9f1/,l f!"'.'Jw/uwflfln u '}f'f;l nbwf( -

9 /i w Jfa ;; w 1[u1uwpni.J£!1 

2 · flw11/i n<J /i Jn ,,;/;1 /1 w 'l I' I' L', <Jr 11 /t1 '"'I '1/, l" '/ L,,,.,, f' r},j ,r f' m f( w J1 

fl/li/_fi f(wJ Lr tu tmdltfr w'lLpfi ~hin . 111nw2111,q)inuf bl1 BaSOi·/1 
""lfi-mw/1 pJn1ph'lwJ/•l1 Lum1/111dp, nt•lJ u1lJ1n1.dh1/i t f/flrnl.rb1•/i Ii. 
.::pJpbpfi 'Ln·up l"'Jn•1f1Hrrn<J r 

BaCld-H2S01= BaS0 1 --12HCl 

Ba2<+so/-= Baso~ 1 

cf> n I' O: l/,Lp9l.rll 5-6 /fwfJ/•[ </rtrt•dwf'fti/_n'l l" "J"LJ/1 ft w:jh ­

l"'!ll.rbl l1n1_JL(!t"Jf1 J<t1Tpwf1wL f/fJi/./i f(wJ ( NH) 2S01-fi Lnup l'"­

JniJP• '1-.faznbl LumijwJp/1 wnwyw9r1LJ[!t 

Pwl'finulfi un11!f>winl'' BaS0 1, w'Lin •H-i/1 t [-lflniL b[ln<J• Umn t­

ql•ini t;wJwp Ut11w9i/_w1l frn1ni[wJpf! pwdwftl[ f,11lp Jwufi ( tfin1d­

w'it11fJ'Lbpm.J) /., Jn<pwpw'Lunipfi'L wr/_.hiw9Lht t:;wJUJil(llJmwuf!1wL 1w 

pwp H C I, HN03, CH1COOH1 
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.), /lw11/1r1 i tlfi f(wu1finl1/1 \ f,m tn•M•t/i ppntfwmLbpf! (Cr042-) /, 
tf /1;-r1111l wml.rhpp (Cr20 / ) wnwpw9f1r1i1)' bl.r 'l-l11/i'L pjntpb1LUJJ/1l1 

111,,,,,[wJp (BaCr04)' 

ur) BaCl:!+ K2C r0.1= BuCr0.1 f + 2KC1 

Ba2+ f-CrO/ = B:1Cr01 # 

p) 2BaCh+ K2Cr201+H20.=..:. 2BaCr04 t -L2KC1 + 21I CI 

2Ba 2++ Cr20/--+ H20 ~-= 2BaCr04 t + zH+ 
t;pf(pn1,,1 ,.1,,,,1(9 /,UJ 1n,J { w1[wuU1r1wf(zrm 1fl1n,f1r u•fi1L ,,_1.t!ffi "'£ 

,,, !"z ":2 w '""' l n 1 ') uJii wp w fi <: f' w J h / "' ~ K2Cr20 7 -.fi t,' b m w r/_b l'u !J\' f;l 

!rur/, )1wrn pfinui /i u: 9lw11u ur' C 1-LC00\1a 1 nu)b'l Pfl•Lfr lf" J·"'!J 111 1r11 

f1wl1 fu /; fn L hl'( W UJ UI 4 rti/ I 
•I• n r c: 5 -- 6 l1wfd!11 pwl'fi111Jfi Pl "t•fi11/i l"'Jni1flfiL w1/'1f'r 9 : 

f,1,, '""Jl'w-uL K2Cr0 4- /• ( 4·u,,r K~C r 201 - /i m CH 3COONa·/i) l'"· 

a 1111fJf1Lp1 'l-fi1nb1 'iiumr/_ wJn11 

!Jc: C:r O.:-/' ~1LJwij u1Jfl.1 w11wf1f71L/1 /,_ wqnmw~w'L fJfl•/11 ,ff,'i 

{ '" ,j 1£,,, J ~ • C UJ y w /u tu /J {Jq fl :i!'' n l ' '~!' wlin1 J ~ "'J "'l'l /;l "' .r,· w­

zf w r f(u11r r111r1l1l { uu.i'w111 wLJ11uufi1w l1 1fanpJ..bf' /, qpbl nhwl19/rwl1 f,r1/1 

'·: '·' if"' ""'fl n uN1 /, {' [! r 

.}., '/1UJl!1f' f1111Jf1 r:J''lf'"ff'nu[fwin/1 (Na 2HP0,1) {ln.n pwr1/111 uif 

fl " ·"' /1 11111_• l b'l"P df1£u11/t:.1J11r.ul mlLl[/iu l Baf-IP04- fi "U//11.nwf( w­

dn f"':P ~J U L•·i i/ 1ll d.J!' 

B aCb...;.- N <i, HP0 .1~=l3aHP04 t +2NaCI 

Ba2 +:l -f P O.,"-=-"'-' BaHP01 

!· " 11 /:;f. ,n"'' 1 /1f1 J frtw •l ,., !!'nut• B a:;(P 0 4) 2 , 

¢ 11 r b : Pwpfinuf/1 tfinptlw['f(i/_n'l ""Lr 5-6 f(usf/fit l"'"" ' J/J/1'L 

wi/ft[ll ! [J !tf,, ~llILJ "iij!w11 '\' a2HP0-1 -/1 1nu}n,1f1i ?-fimbl Lt11r1tjwJpfa w­

""' twynufL' 1 

BaHP0.:- /1 11u1J1qwJpp [n t Jr/_n1J I; { tuLpw1J.L f1{Jn1Lbp11ttf /, 

pw;; w/uw{J/J1[/i 1f/; p1 </Jnl"l/;l /, q.pb[ nbw~gfiw'Lbpfi ;;,ur/_wuwp111Jn1l­
f'l! I 

{i ' f!u r ''"" .,r" !J l/Jf!'1 '1 lJI 'I.}; f 'f'} op/if!llrf Ba Cb, B a(N OJ )z /, w 11 '1J I 

"'!l'/i/)1 wfrqn 1J11 P."9£! qnt'Lun[npnttf LL f(u.1'Lwl.w'l-b'lLwrLmL1 
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Ca2+-~ nhu1qgl1111&hrp 

1. l/w1gftn<Jfr ~wmft11l,l! wJn11frrrulft L. urJl tni<>Ltf, 4wrpnYw1m ­

!1hr/1 <!:u1 wnw2w9Lnuf t uU(/•mw~ LulI!t/_wtJ-p' 

CaC!2+(NH4)2C03=Ca_COJ t + 12NH4CI 

ca~·r-+COa2-·=Caco~ t 

<l>n r 6: CnCl2·ft l" '~""JP/1 5-6 4w/J/•t /ri1 w1[l•i1u9f1/,l Lri<111pwl1 

(N H 4)2CO•- ft in <rJ '"iP ii fhiu '""'l!'"ii i,br 'l·/1ud,1 CaCO::· /i ),L,,, ·:J ·· 

•[1u.J-pfr wnw2w9n<J(!t 

Umw9tf.w.J- Lu1111[wapf! 1n1 rlbLf1 t <wfJpwJ/rf1 pp111Ll.tpnLJ /, (! ''" .. 

9111/:iwfl{Jt/_fr Jbf.t <PnttHl /, 11/'ll nf,w4 9/1u1'li/;f'fr <wi/_w11w11nt JL /;f'l!' 

2. 4w l9ftn LLf ft It un11/11111 i.' w J 11 11/rn LU fr upu w [W,,, /1 [{N I·I.1)2C.20 .J 
.i;bm w11w2w9'b111J t ltw/9ft11 uf { op11w lu1tnfr 1IU(/11n wq J 11//Jp 111l'Jn tpf,'l 

f,11m 1[wtJ-1! '° 

CaCli+(NH~)2C20-1=C aC~04 J -f-2NH1Cl 

Ca2 '·+C204~·-=CaC20, t 

U.1u nbw/J!Jfru11nif ~u119fr1wl/1 \ u:1m'li wp bp J w'!il! /11wU'lu111n1J I; 

B a2+ ~ UI"' '"'" l! I n l'L' C2042 
- !• < /;in l!l lllU l ill yi: ,,,J f, lrn ~J' 'j,"' t J' ,,,f, 

f111mtf.wtJ-.p1 

<It n.l' a: C;;Cl2-fo 5 - -6 £1wiJ/rL tn•dnt1/3/ru w:LbLw!JLbl L1a JL1! :.i1f1 

wtf nL frr. u! ft op u ill/ t!JL11/1 l ""~"' ! p 1 'Jo p :n h l f1 u !.'7 </.w J l!/r Wf!UI f.'U!J nu! p 1 

'uu w tf.1u J /!£• ;/l L n ,J{ r. 11] pw :;~ /:'; w PfJ·•Jlt J /, 2 • p 111J9 < bzu,,11fl J u:i! I' 

L11ttJ-i/_mJ t t;u1u,qw1fri1 fJ{J1ul1f. !" '"'f1 <Pn,,.,J. Ll l.t 91,f'l 11i. 111!19f1uiL L1:J1 

.\ 'ut/_J.U u iu11nc J~1.f:;1{! • 

3. /Jw111f'ft,,,J/1 1:/"IP"·JJ•nu[/>111111/1 (Na2l·IP04J nbw4wfor/£! 4w1-

9.fr11uF/1 [111.M•tft w1LLf'/• -\/;,11 w111112w9fJ1111f l 4c119/rn1J j1 1:fr'1f'"$"u­

•'f>mmft (CaHP04) uUffrinw¥ Lumtf.wJ·p' 

CaCl 2-!- Na~HPO.,=CaHPO.: l -j-.2NaCI 

Ca2++HP042·-= CaHP0-1 ! 

<l> n r 0.: <Pnr1J.wp¥•L11'l l111Jn1.J{J/r 5-6 4wjJ/rL/1f; 

~lnLjL.pwL Na2HP04-/1 flHtJ--tt<Jflr IJ./1111'11 !1uinl{wJ/!/1 wnw!"'V" "Jf!' 
CaHPO.~ft lw<n1[u1Jpf! ln~t}1/ntJ t <w h[!LUJp'!i f1Pn1'libpnu ! l.t pw· 

[j U/ fr1 Ill fJ /h/11 J f-2 r 4/J11 i"l.l'l /1 'l·f'hl n.bw 119 /1 wf1 bf' fa ': u11[ Iii u w pn 1 JL hp L' 1 
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4. '(/J upml1wL [lp:11!1 ~w19ftnd/1 Jinf,Hr1l! fiuinbgfintJ t .S/1 

,,, 1), Ju.fin 1ntc'ln<1Pi11.i'/19' w nwp_w9Lh1nt/_ CaS04. 2H20·./1 uUffrU1111l; 

I' ,·11 , ['fit[ LU J /111 l1 uun/ .. w(Jp1 U w w sl' M1 u1 'l 'fW Jll ,';, J /r ~f' np jnl ."'L'l JU 'l_L L w -

1111_1: 11/,u14y /111. f, ~. p w 11fo II/ I C<!S0-1 .2H~O-L q.11JwL•111J t wub7::: ­

);i; ,, ;:, 1J'LJ IlJ"'f' L'l)1b11.J1 ,\/.,,,,[, u1".!'.f mwrrpbp t/_ntJ l.'!i I3aS0.; /1 

1; 1.1 )1 l"u-; ur u1/1 f; i1lip11, 9 1 'J [' ,,1 ;- ·., n f '; /s.t/_ '" 1u nf, w lwfow Jn·s/ ~ " 1 f[}f "" '.J.' 
f111111h[/r ~ <:wJur'i.Jµ,pbpb/. pwr1/1ni Jj1 wn~wJnLpJruJp 1 

•'.> n <' o: lJ.""'f''!"'Jw4·111)1 " u1wl111c r/pu1 111/;'lw'fp·l'l ~ 11:r9/1111:/;'1 

1/1n ,11\u:i, l1 •[r.·:i 1n1ar:1 Jfd/r 1 f:wf!/•t /, w 1/btw9fil,l 1inLJ'li.f w11 2 'i1 

!· tS0 4 - /1 L"«>1111fJ1 l11wul1n1 r11Ht 1i"l"!':l /rw9 !1h1 1 lf iu'bpw 1i-/11n111l; 11 1[ 

,11,H1 CuS04 . 2I 120-/1 wubr;•1;t,,fwL pjn<,f'/;'lLb r1L" 

;). l1u:ui/r n,J/1 !Jl' ~'" 'I ""Ll1n 1' CaC]z, Ca(N0~)2, "'Jl'Pl /1 1....!1· 

'i 11 1.f~' p,., Sf! 11/;I'1, n ,,r /,'!, U I 'll n .,,,,, 1,w r1Jfop gn<1 L /r: 

, 
J . 'r w r1pn L JU 1n!1 b r/r} 

L'· l"""! I'" {N H;}2C0;,;·/1 \' /,•11 l.!. li'-'•t '-':gt nuF ~ uu1/ru1wl1 u11l11p!j> ):['1, . ;; . 

/l•-•>p, 1~ 1rrl.1 u1uan/J;';. :.J1l.Jtllp·u•p 111 nt.pl11ztuJJnLLl tr S1u·p uJg111.1/tu " l fH1· 

iJ f,:;~1 lJl/IW'[W'i.Jnttf f,: 

SrCl r f- (i\Jr-!1):,CO.;=-c,SrCO" ~ +2NH.iCl 

Sr2 i·-'. CO/ - = S rCO. 

IJ11m1/L11dp£1 i niJ1/111tf t Lriup {Jflntf1bf'""i (HCI, HNO " 
CH3COOH)• 

S rC0 3 j-.. ~cH[OOH =-== Sr(C H3COO J:i+H20-~C02 
~:rcOJ·H'< .: ! LCClC.H·--:- -S r2 + 2CH:1COO· t·-H20-i-C07 

<l> n r a: SrC l2·/· 1n<Jn•J/J /1 5-6 ¥wfl/rr/rt w41,_1wsUL.r Ln1!f1p 111i1 

(i\ i l.; 1\C0 3-f 1r.,.}r111/J Ii. flrr i u mu1'f!w9Lbu ?-fr U1hl !1t1 tn1/w <>pfr w­

''"'f~c·.'J""'f'' l1 11 ':"j,,,·1~!'i! l'" qf,t .f·w9wfuwPff•/fr 11l.£1 

,'J , IJ,~di1 1 •1 4• u1 f1 /Jf}-11 1)1 /, :1pw tntJ·bt/1 wrl l' fl {! Sr2·: l1 11l!J1fn f1fa t;J;111 
1 '"""l"'!J'i,,,,,J' f,f., uutf1u1wlf f'Jl1tf1L'lw1frL lJ11m tf.wa.p' SrS0-1 : 



ll/ri_ l'"rHJfa SrS04-fa 'l111urqwttpf! Jn«Hlfa 4wppnf,wu1"t/_ 

(Na 2C03) Jzw~blfau ~wpl,tfa t ~bzmn•P1wJp ifn/uml'4ll 11J,/ mp•u­

Ln•1~ uurpn:1i9fantJfa ~"'f'f'tlhu1u1fa' SrS03 (£USrS0.1=J,2 . 10--; , 

W.SrC0 3= 1.1 . 10 -10)1 

3. 'J.p"{uwf.nlf'f! ~wJ 11/•Ufup (Ct.150 4 • 2H 2Q) '~w'll 9,,,J lnt ­

ttntJPt! Sr2+ 4wurfanhfa ~b u1 wnwJ1w9hnuJ t 'lw 1mfu1ap ( "l'lm11p111 -

fl5nt!i ). 

Sr2++ SO/ --= S rCO 1 .+ 

Swpw9hb[pu nl1w49JrwL wpwq.111Ln1J ti 
P wpfant.J fa 4 w U1,p n ii fa l" uH·ifa ""l f; _"{! '1/"'f u Wjl_nfa <; b m '!Jt:tJL "lb u 

wnUJt.tu9hn,J b·L U/'lmnpn•P1n1J1, LUJ11 UfUJUlhwn,ut/_ l-l 11w/u11:uf1 LL1z-

1[w,t ttbw~mfat/_nt/_ Sr~< fa .\wjmhwpbf1nuflr wL<{'urrll.zu1 t B<l 1 
:- ~ut· 

u1faniif! { bnLJ;91ib[' 

<I> n r li: SrCl2·/1 ['11Jn<1fJ/1 5-G l11upfalfaL w{l£w9Lh[ L111!!1µw'l1 

q.fau1uwp_ntp1 Swpw91il-l f.f'WJ/1 "1 pw1zl1fap/1 q_,.,,,, flpnz du11fu1Lw~/1,9 

,:; /;mn· 11/rmbl u;r1urn['n1p51u'11 u.•ntuJ1U19n•Jp1 

4, LJw In f"fintJ fa -': fa 11f'n .71n u f/iw ml! u 111pn1i9 /in l!i fa fa 111i), ltjt fa t; f. m 

wn.1112w9L11 , J { uUf/rmw~ Luu,,Lw dp, "f'l! tn1J-1/t1ui t u1rzm/1/J1[/1 , w­

qnmw4w!i PPt/} it pw91u/11wfJP1_fa ,J'/.)1 1 

SrCl 2 --'- Na2HPO i = SrHPO \ t +2NaCl 

Sr2
1 +HPO/ -= SrHPO : t 

2SrHP0 ;+ 2CHsCOOH = Sr(CILC00)1 --'-- Sr(I-hPO 1)2 

lfl n r li : SrCl 2-/1 in,Jn•ifl/1 S - 6 r1wpf1tfai, un/ht w9 1, 1..l l1n11L-

p.wii l1wmpfaritJfa <fa11pn!p11u!pwU1/1 (Na2 HP0.1) l""}ri11fl 1 'r/1r11 J,l 

u11rfamw~ !iuurqwJpfa 'l-"i"'S"'J/11 

5. lJ.J111ipnLJ fa opu w1u1me' (NH 4)2C20:, um !'nL9fan1J /1 fari'ir '• 

Lhf'fa <h m wri.w)lw9!intJ t SrC204 .. fa u"fpU7tu/1 JwLt'"'Pl"'f'l"l 

iiumt/_w~p ' Swpw9pwd l'"'Ldn•1{Jfa9 wiit.wmtfn<J M1 /11nzrip pjnLplirl~ 
Lbp1 

SrCl2+(NH4)2C201=S rC 204 t +2NH4CJ 

Sr2 +-~C20/--=.: SrC201 t 
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l/inpn1i9/111tJp opuwiwui[! {ntr}1[ri 1J t <wfipwjpL ppnt1ih11/1 

(!!Cf · HN03} it /ufam piu9wjuwppqfa JbJI' 

SrC20d-2HCI = SrCI2+H2C204 

SrC20d-2H+= Sr2++H2C204 

<I> n r li: SrC'2-fa [N•dn<JP/1 4-5 ~wPfat'fa'!t wt/_biw9Lbt Lnt1L -­

puiL wJnL/r1nJfo opuw1wm' (NH 4)2C20 41 fl.nwrw!iniJ t UUfpU71-'l~ 

f1 uwi/_wdp1 !Jf,f1u-.pfa-!/>n1q.l[ , Luu1t/_wdj!f! w'!tjlwutht [llLdnLJPPS "- tnt· · 

;:;J,1 11lf1wfilfJi/_fa J/;p_ 1 

6. lffa~f'"f'!n1plrzwqLLw~wii nbw~9faw 

U.nwpfrw5w~wL wUfwJrnt if.pw Sr2~- fa ""lP 1n1r}.n•1Pfo Jfa ¥wPfrlL' 

J i w4n<J hL "l'l!iJ.fa LfaU1pwm/1 ( O> = 2%)1 1!"'9wJuwPP1_.fa (C= 

=0 .05 J"l't .i tn1d1111Piib.[1nq it Pi"'f'hrzwJ/~'!t 4wlP,nLJ/r iifa·Ulf'Jrmn'f. r 

(l.r1w2w)111 , J h!i l11.w~fa LfaU7f'PU7p K2Sr{Cu(N02)s} ~wUfmw~wiiw-

lw1/r"L /uripwLw1111wJ.it J wLp Pi"'f'lrziib111 

!~ n r li: 1i,,w,,4u11w~wL W"{UJ~nt i/.f'W U7b'lwi/_.npniJ bL 1-2 

l1w{J/11 11mpn'!t,'!fan1.Jfa !i/1urpuunfa inu}ntJfiJ /,, 'ff'l"/'2Jrw9Lnuf Jfo'!tti1 

JtrpwL wlf' ' fl.1Lrii .\ lmli. wi/_l1w9LniJ bL Lnt11i1wL Uf'lLdfa Lfampwm/1 

l""'l-111 ,1/J '1. L"f'PS lf"L"f'lfaw9Lriuf1 Uw1th9Llt"'!J .t:b.wn l"f' J'J,,,, .. 

!J"i"ll' 1izwl1ri•J LL 2 ¥wPfat pw9wjuwppqrit/_ /,, uurw9t/_wa tntr}n1r 

{l/1 J /, JI ,f,119LniJ 4wifantJfa Lfampfamfa Jfa .pwL/1 l'i"'f"IH'[_Ll1r11 3 - ;i 

f''"'f l wL9 J wL1~w11fam wl1nt/_ 'lH nu! bL u1nw 9i{_w .t K2Sr {Cu(N 02}s }-/1 

JUJLp f'J"'l'h'lLlf'l!' 

7. fln9fa 'lnL1i111qn['JwL nbw~9faw 

U 111('nL9/11nJ fa 9h11n '1. w'lb!'l! w~111"LJ1i f'"9l! qn1f.i mif.npn tJ b l1 

"''/ !" 1. uw¥wf"J {'wqniL t 

iii n r li: 1fapp111IL JbUJwqtu[UJ{'flt/_ i{_lp9!intJ hL /!Pl l!wbw~n 1. ­

fl.11.uJp l"l' UU1['nL9pnlJfa "''l u "f"":;,,,J UIJf'/rLfa P"SP wii'{-nLJL Jw­

u,,,J , !lnp w'lfa ifn/uw['bL 4wf'htfa t 1_bp9Lhl UU1f'nL9/rntJfr npU~ 
"

1 'l/1 l n «}nLj {11 ?fa m ht p n9fa qn r ii wi/_ npn ,JI! 1 



llU.SNl\/t.bPl> II lit.l, I lulfflbfll• fuUWt.ll l>rrl·l-i 
•lllfllnt•trll Ma-su.t C\,fr\J.!l.V~ 

<U'f'[llLdn1fl1n1Ll' ufJunul f,}., i/1npdu11n1un<J/lfa 1111w ·l1Jjil1 /;[I· 

ilnL2f1bpfa Lw/u'irn:fJwL tj111pdwf'ltn'-JLl.r111q1 

flf'n2nol h!i 1.ncan•1Pfa pH-l' n1LfatJ.bf'uw1 f.LrifafJwUJnp/1 i!/1~,, -
9"4.' 

.Pw!1/1 "I' NH4+ l1wmfa11lil' qlnn cdn<fJJwL £!'i1/Ju.19 .pnuf l""}1111P 

~ 1F"' .'Ii/.. nu! l ! /JJ ,; p/1 fud p w J l L /1 l"" l1t.-i /"f / 1 t; /,,11, w "I w wl1 ":i'"' .. 1{,7 "' 

[ Ul.Jlf fJu;w/tn~Jl' 'l'wJlfl'iaupbpL[ Lw/rtu:"fbu' [tWhrtj{Jp w11wliJ./1f1 )1p­

tfn<zn1J1 

lJ.J11 if"'11J.wpf1n1Jlihp,h9 -':f,ut" 4w·U1/1n!1Lbp/1 fl funuFp r.1 rwJw ., 
11niJ' f,f, l - /19 /, t/bp[n1J111J utn 111!1J.faf1 · wnu.LJ.pL • 

1. NH{;. -1• fiwpnf.wpLrnnfp 

4>nr1J.wtntan1.1fJ/t 1-2 IJwP/•·tfaf1 wi/..h1w9H1 2-3 l1wPfa1 :! 'J., 

Na OH L mu1pw9'ilb1 pnw1fa'il pu:rl'i•/141/1 ifpw: </JnpJ.w11nflfa p/, _rnu11fal1 

Jnu1'.9.'ilf,t ('iihru lJ1119Ll.1) Pf'tzuc) ¥1L~1t11f/i1r.wilfa'ii/1 PnutfJ· l.[Jl r/l• ,.• · 
yftliu fJwrJr1nur C "•r1lJ!1 .111 1&m1pn,J wnltw f, NH 4+, 

lf.;u i/rn['dtu['f{Jw'i1l! 'l"''f"'1:lm, utn11uiJ"1L ,;' ,,,Jwp l1<•1;, btf1 !; 

1 fiw/Jfit tfrnf'J.wrs41_n1l [Utdn1Jflp'i1 u1Lf b1u19LlL 2-3 qwfJ/'i ul1111hpj1 

nbwfJu1fasf. 'J-"f'z-4w11JpJJ.u/11tb Lumijwapfs wnwy_u.' !J""fl' ~'w 11 u;wu1r;uf 
t NH4 +-fa wn4wJn</JJ11Lt1p l 1 

2. 4mmlrn&&hr~ II ]mlpl• pwdw&nul'p I juupf1g 

<Pnp.J.wln1a1111/J/1 25 l1wflf1L/1l• wtjf;[W!JL/;l tl/1 .f'wl1/1 ~· w/J/1[ 2 (, 

NH40H n, NH~CI 1, 11p.nzl·1 1nu'Jn1J/Jfa pH-p: fl/U pl-I < 9 , l!"'.'l"'S!': 

wt/_b.1ws'ilht NH40I-L /rn4 l.[Jh pl-1 > 9, "'"I"', NH 1Cl Lru ·tf HCI 
J.fa'il l./'- pH '°"' 91 IJ.J'l "f Pu fa J /1y_wt/_ tu JP u 111 J, rld hi n t9 ;; f, ltl,, l""d'"J p [' "' "' _ 
.('W 9li h L ff m ;/• 'i, p w'lL /t·p/1 qpw li w 1[ h £'"9~' J,l 10- 7 2 11 wfi /• J 

(Nl-I4)2C03- /1 [llLJn,JfJ• <P11pc\ w f1n/J{; ll/U1f11H11w4r11fJ1ni11p Ju u11LJ1/11 ;, , 

J UitWf'UICl(l</_wtf lpnpJ.w1rftnufLf,11fo ,/u,,JutbW~ fJW(rnq. f, tuRUlf<"LW[ UUffnn"'q 

!.u11r1[wo/!1 bf/I, f""."'Jfflru! """/"' ( Mi,(2-1-, wul"' ~lfn1w'IJu, t\•\g·(O l-1 )~· {!wyfa 'fl""LJ.,.1, 

w1q•ulf•lr/,pfr 1n1Jn._1fl1'b[' f' un{nf'ml'wf' ·~•urn1!.wl111cJ /,L \la ~CQ3 .p ~u1J K
2
CO:i-/' 

juwn!.n•pq.llhr ( or>/•9 C02 q1w!.L1n1 <1 • .,,1...,,,i,pn{), nrnLo zlmp°'/u/_ t1 "'f'"~ LL ""­
ncu1wuw1 /I ft ,Jp/1 1,,,..,,,,,,,:,1,bp/1 ~wppnl1unnll/;pft !.u,,,4_1udj!!tlp• t/,f;pyf1'l1Lbr1u ""'- · 

qwJ1' NHfl--p '!w1urLwp/;r11Tu1Lp t/,L /uutllrt"'f'"LJ: 

, _ 2 f'"Uf/, 111wf!'w9'ilitnt/_ f""'lLfrpfr tf_11w, LuJ.11qwa~t! 9bLutpfr~:nt­
~Ll ' IJ, 11 u1 li 9 Lumtf.wapp 9h'ilutJ•!•flintqw1.11fr9 pw,JwLbl"'• uutnti(bl II 

'urFpfa j/uwh9Jw'j, Lf'frtl.111/J1niL(! w..f_blw9f1htnif. / fJw{JfrL(NH4)2C0,- /1 

"' d"'JfJ' f;fJ L L uut1lw0-11/r qpw J/t lnu) nLJfJI' "f'l"'"f'i/..nt.! f. 1 n1pbdf1 

j,,w!.gn'-'Fl' ll'fri/. Jf,' U!'f qbl.J{j!"~,f l{'w9ni9fri_ "{butj! { wi/..btw9Lb1 

'Nft, )2C 0 3 IL fJpl1Ht qbpni:f•lJ"'i l'"l"f' ifi1111J..wf'411u!Lbp[!• 

1.wuLl·tnt/_ l1wlf7/inf1Lbpfr II juJpfr lf'fri/.. Luutb9JwLe' f1umtjwJ ­

~[_I pwrfwfds[ l 111 d-n•1flfr9 £. ltf.wbuJi "'"'P f!"'i/.. 1 

uu111t/_wapf!1 "f''L' ""'f'"'l t "{UJpnL~wfJb1 CaC03, BaCO.,, 
SrCOo 1[lf'lntaDl l'uut 3-7 fJbwb.f''P' f>ufJ 9bLmpfrf/intq.W'utl'• "l'l' 

UfWf'"'11u;,411iJ t I fuJf'fr fJwutfrn'ilLbp, .ft,.pJ.wf'~bl euu1 8-11 IJlr 

tnlp/11 

3. l1wmj1nl;&.hrj1 II }utfp!i ~tul'pnf.wmf,brJ1 tmllnnfl' 

'uru/i:n1•1J- fJbmnol u1.11w9qwa Luu1t/_wa/Jf! l"'Ull 2 'u CH3COOH-/1 

8-10 ftwPfrt,,ul1 bpt, [n<tlniJffl' P/,fd/,w~fr "f'l"'"P t uutw9if.n1J , 

wu1w 9l.Lmp/rf/J11<'1bl ft Luma/wap[! '1/,'j, q9bl' IT/wp'l 9bf11.11pft!f>n•qW· 

uip 1nh7u:1/1n/ubl Lnp 't~npJ.u.1m{J /,, <;Lmw'lnutbl utn11plL LfJwpu1ql'J' ' 

qwa J.U.nq: 

4. Ba2+-!1 .lituJutf.wpbrnufl' h fil:mw9nLU(I 

'uwfunrr'l- ~butnt.! uu1w9qwq LlllUn<Jfl/r LJn1zfrL wrlb1w9!1bl 

K..2Cr0 1 - /• 1-2 fJw/1,hu bpb wn.wl1uL1HJ t BaCr04·fr 'lhqfrL Leum -­

t/_udp, wu1w w11~w f. Ba2+, 

R1uLfa "f' Ba2+-l' P'"''),'1"'/'"llf t Ca 2 -<- -/r <w1mLwpbpJwf1r, Ill­

"tu: 1; :l: ·:pwJI,7m t LUJL f1w/aIUUflu t;b11w9Lhi tn10-n11flfr91 '1-pw <111 · 
iFwp tn1J11,1flf.l1 lf'"'!J"'9/r1 1JJ1_ltw9f1bl K2Cr04 £. 111U1pu19Lbi1 

BaCr04 -fa Lur,,qwa.f'l! 9bli1.11pfr!pn17b[, umn1'1bt 'iluu1b9JwL l['/r ­

•LnifJJ11•Lp IL 1:wJn'lqf;tn1_, "f' Ba2+- ft Lui:1h9milr Lf'fri/.. ~' Luutt/_wJol' 

pwdw'j,f,l !Jf,Lmf'/1fPn1gwU1fr9 ni 'lb), q9h[' f>u~ 9hLmpfr!pn1r;wutn1.J 

':wJu1liwp/;pb[ Ca2+ £. Sr2+ 1JwmfrnLLbpp1 

5 . Sr2+-ji t.. Ca 2 '·-·~ &umhgnulp 

'u"1fu 1'(ln11p ~ w'lw1.111lbt 9b'ilutp/t·~"''l"'"'"'J ( 4. f''f fJhmnuf · 

ULf11.JJ9i/uiJ) q.m'i1q11'l K2Cr0,, -fr wt/_b19ni1Jfr9, n!J'l! /1p z/_wn. IJ.nLLwqn-
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{'n11lnq /11u1.Lqwpni J /, tj_b{'ln :dnt f/Jwt \ /;111w1:1w £•Lfluiy.p.faL 1 ~rJLJn •JPfa 

ilftLl[, i:/u! L.w1.fr.L nbw49/1wl1 ( pH < 10), wt/_bl'u9 Lh1 "lf1'u'1 Na).CC 

'"
111 /!w9'uhl lf'wJfiL pwrz11/1p/1 t/.rw 2 - 3 p11u1h, n11/1o \ buin Lurn1lw 

/![I (S rco~, CaC03) 9LLm!'fa!/>niqLtn{ w Lr.u1ur f1t , it/_wLlU[ " ] W {'ll 

'iiw4ht \ lu.nwq11111/;l Luurt/_wqlll!' 

6. Sr2+-~ .liwJutliwphrnur11 t.. r.umhgn .. r~ 

S rCOJ-/1 /, CaC0 3-/i 'ii .,m{w upf! t"'dll 7-8 4wfl/if 2 

CH3CQOH-n1J . LfJL utnwgt/_wq [NtdlltJflt• Uf'l."'"f' L "'J!' yJ.'uu 

1'/i !/> r1tq.bl' Uv1'u9qwJ 9lLzn11/i !/>nt ?-u1u1/1 2 - 3 ~wflfrt/i L imlhtiuo li . 

CJ/'Uf""'l"'f' /,_ m1up.1119l.bl ppw1/iL pwrz11ft1!/• •ff'u11 f)l'" Z J u1 J w11u 

4/19 .\1.utn w 1w1pw·l111 i J I; Uf'l"'"l'"'flJn ili , "f'f' if.4wJn<J I; S r2+_ 

wn.f;w111•fJJ 11•LP. ( lfJ/, Uf'l"'"f'"'flJ'n i 11l1 w1uuywL11i J I; wL ,fJitw uih 

q/iU[u wr.n•f' wif.biw9Ll>J{111, LzwLu,·4n1J f Ba2+. l' t f' f"/ l/i \f,,,w!J 

•[ /; l ' [,_ .\'uw pwi[ n {' l l; nrrn 2 f,L um {'fll19Jin1 J l! )1 

bfJl l " ' d" •JfJni.J Wll4w ( Sr2+, urL<11wJL7m I; \Lnwgh hl ' F'"' 

L ,, ti!' IU JL fu wL ?-Wf' n u f I; c a 2; - /1 .\ U I I"' !1111 p hrJ u1L ['I l." It w 9 L ''l' 
':wJwr 91.Lwp fr.'fwiq.wmft11 ( 6 -f"J l1L111<rnJ umw9 t/._w6) unfhtws Ll 

8 - 10 4 w flft1 u1 t!n 1i/1n1J /r ""'t~m11n/1 t 1n dn11fJ, tf/1 p w l1/1 4c1fJJ. 

u11!11!1/11,,JJi \ {t r;po.f!u/1'1 /,_ 111wpwv Lht 10 pnu1h1 U.1u u;w jJwLL /, f'"" 

utnpnL9/1ni t!/1 frnL[! Luurn1J I; W1 t[f/>wu1/1 J.t.111f. /iuli 4 w uJ/inu f. 

JLn 1J I, in1qn1JfJn,J1 'fu1 pw9u11nr1{_niJ t LpwL!l L'"JJ,lfin<fl.tm-

111('1TTW'1f'JW[L h11fr fJif.w1JiL w11Jlj!hbp/1 u-iwppl111111 fiJ1u11fp {£ /J. SrSO 

.It u~ CaS04}: intUIY LJ/l[! 9LL1n11Ji!pniq.lt , SrS04- /1 Luu:i[1udn 1 ~·!. 
nw911b[, slLurpJi~n Lqwmnuf C.u11 mLw plpb1 Ca27- /i 11 l•f! • 

7. Ca2+- J1 OWjtnGwphrunfLt 

Umm9i/_wJ 9 bhtnp/if/>n •qwu1/1f1 wtj_l1iw 9Lht 4-5 li w{J/1 

{NJ-L1)2C204-p 1nu}n11/J /,_ u11upur9Lll' bfJb wnwtt11L11t,f t Lu 1111/ w Jp 

CaC204, UIUfUJ ::w1ml1Lupl111[111d t Ca2+ 4w1nJinLr1 

bf.Jb \hmwy_nmi/_nrz ('1t.dniiflnuf pwgud1w1niJ (- Sr2; - f11, 'j, l' ' iu­

U[UI Ca
2

-+ -l! 1:w 1urLwpbpblftu t/_bp[ni dnLfJJ urL 5, 6 4h111hl'l! l b11 1
1
"'_ 

ln·UI f'_n LJ I 

-2&-

lf,Jd-11 wf19L h1tp hp4f'"f''} ~burn1J u111w9t/._wJ 9bL111p/1:/>11i'1wu1{t 

i/hpt'"" '"fJJw·L1_•, "f'l! Ufwpn1Lw4,.,J ~ ~ u1 1n,JinLLbpJi I /r1111Jpf! [,_ 

1111
f nli /1111 ,f /r J fiu19ntfJ 1ni1JL.Lp{t wt/_ h[gn 1.4 ( 1! mg{_ bl. LL JI {t1nt1f ('P. 

li u 111 /,!] ), /; i/i u } 1 lJ. J If g bL mp Ji.'pn t q. w111<n't tf U[ h 11rp t t; w J"' f, wpb ph[ I 

/rn Fr/• lrwinJinL'ubp/! ' NH4+ 4wurJin1t[! , "f' npn2tfhl f, f1wJi111w·4w i1 

./•ll f'J, 111[,/l"' Jnq ( mb'u 1 4hm), lP fuwl1q.wpn1_.J Mg2+_Ji ( w1urhw ­

ph pif111)1p 1 n1u 111fa t/_bp~jtf1u ~wrhtfr f, " f'"'lhl t!/rwLq1ut!fr9' 9bLu1p/1-

q,,,11;"""/' 111 nwL .!.Jil1 h d 11iz.rn J1 lf/rL1 Na+· /1 f,_ K+- {t t: w1uihwphf'"'-­

ilp 11, 'i, :;p ,,11lhz.u1 f, Lw/uwUfh11 \ lttw9Lf,l /uw'fiq.wpnrz NH4+.f!, wf, _ 

4 w Jii Lrwl1/r9' u4qp11wf(wL <h111w1lnmr/_11rz 1ni.tni1Pt• Ufwpnt'fiw~bl ( 

w 1f n!i/:11<tf/1 4 •uurJirr L, fll "l ' pwL{t " f' ' /rLl uf bu w ut/_ht f,, {hp[nt· 

,J.1.·1fl.fl"'!i 1_1J1flwgpn1J 11 firn11lrl' L1rmb9Lbc1Jiu NH4+ Jf,f,I! b1t11 Jl!ur ­

!ll' )111 11f .; IH:1,;,rznu1t/_n'{_ l"'d'".tfl/i Jht.1 

/l:ifll"'."' 'I 4 hmniJ umw,11'[1uJ 9bL111r/i !/>111.q.u1u1Ji 2 -3 4wpJii/rl1 

w 1ff•!'".'J l1f,i 2 ~J J-lCl L"t J1111fl ( 1lf1Llb. fJf11/w i ftY1 11bw48Jiwl1 ) , 1--2 

4wfJ/•[ Na2HP0 4 /,. 4m fl frt wn l1wfJfil' Nf-I.10H, JJil1l /,_ i:{tJLw1Ji & 

n f, Ill~ !J/111111 ( L nl d 111JfJ/i9 "f /; u•p ~ 'l. '1 Ut9 t/_{t 111 J n 11 Ji1u ~Ji \ rttn }1 bflb 

l11u1u[1udp .f/11ultrt 111 Jft9 l/• w nwp_wLniJ, [ll LUllLJ/Jl! U[W'>ht " f'" Z d w ­
,{1.u f11uf1: 

U111 fru1w 4 f'J'"t' b1z U1JftL Lu111t/_ w itp/1 (:\.\ gN H4P04} wn u1p_ 1119ntJ I.' 

1/ lt"'!"' J f, , "f' f"'d"' Jfi'" ' J w n.l1w ~ Mg-2+ 4wur/i,,1J1 

9. NH{~-~ fihnw9nn£p 

8bLu1pfa!f>n•'l"'U1[1 mbrzwif"full m/i'lbt/i (t:wu1wf,,,fJ/t ) 1,,,,J Sbl1· 

w"1 111 41w •/•npr/i4 {Jw u/r ,F/;t, {J fJtf_h9Lll /uftm HCl-n•[ y1uJ H NOJ-111/ 

{, /; nw y li bl J JiL l [,_ l " I' Jl11u 9"1''1 u 11/W l11111P. I '-/. b rt/rLu z/i 4 w9Ll l J" L z!. 

ur,f,, )1pn1J{t w 1Lb11 /i Lr/it/_ -\ b11 w9nt .lf!' 'tpw'un, J ~wJn'lt/.I•/" ' -\wJw11 

l" f' 1n u1y 11 f''7fr 'P"l!f•/•~ l' J" ' t''''lfrltl! l""H' l 2- 3 4 w fJfrt fJ1111m J tl! ­

f""'I /1 uN[l-J 1119L'1l 2-3 ftwP/it l.ibulf;pJi ir l u14w{tr/_1 liw11'fit"''I" '!~' 
),,11111/wn_pfr' uinw 2w9 11ulp 4111 1! l"'Jn11fJ/1 11b?JiL 'f" ' Lwt/_n111_f,ll' 

9"•.r.'I l mwtf111. nr NH4-1-_ l' u•/•{ lP t:hn1111J1-/.w it1 IJ.1? 11hUfpn1J l " f' 
11111119 11(''1-l' 11npJi9 ''l''"'ll ~ J zu14 ht fu/ivr HCl-nt/_ 4w J HN03-11i/_, q.n-
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l"l'zftw9libl h. zft4w9lihu IJ.1u 'f"f'Jn'lntfJ1n11'1Jhpf! 4f'4fJbL wJ11pwL 

Jfaltt_lt NH4+-r trftq 1:bnw9qfa1 'J.pw1tfo9 t;/,mn L"I' Jfiwsnr•tr ln 1: 

Jbl fJnpwJ zpniJt IJfll l"'Jn<JPl! Uf'l'""I' t Uutw9qn1J {MgOHCI) 
u1U(w 9hliurpfa!f>~L'lbl Li Uf"'l"l 9bliur11faf>n•9u1mr l/rnp6u.1p ftbl' /1fit_U(f, . 

Lftwpwq.pqwtt t t;w!."1''1- ftbmbpn LJ1 

10· K+-p fiwJtnf1wpbrnuf~ 

NH{~-/19 Jw.ppqwJ tntdntJfJ/t 1-2 4u1fJfatfali wqhLwsLbL Z-

3 ft1uflfat Na3{ Co(N0 2)6] Li, bflb Jfttw<f.wJ!'P n.bw4sftwL fJ[J1_w1/1l 

t• Lwlt 1-2 4wf11'1 CHaCOONa1 'J. b'lff, fium1[wdp/ 

(K2Na{Co(N02)6}) wruuzw9n•Jr 1_ftw1nuT t 4wtf1n1.J ftw•nftnfi! 

wnftwjnLfJJwL Juiuftli 1 

i./.bpn1:fauwl nbw4mfat/.fa t{rnfvw!'bf, lt wrbift t Qyu1wqnpJ/11 

NaHC4H.,0 6• pw19 LUJU rd11ul19/1w11 litf.wq rzqw1lin•fJ1n1fi ntLp1 

11 . Na+-p liwJmf,wplirnufl.' 

Na -1·. L' 1:w1inLwpbf"nt1! h11 KH2Sb04-fa Jf1 f119n 1[1 IJ. 111- nbw~-

9faw1ft fturm wpJw f, t:wJwp 
0

wlit:pwJbzm u11111JwM1b!'l! wp'Jbfi hf!z· 

tf. wtt hfi { urh' u tt. 14): 

IHw!19ftw1ft1t fvw1''fwf"'tJ b11 NH4+ Lt Mg2
.;. 4wtnfanl1fibpp1 IJ. · 

rtwpplt[! 1:1pf1.bL 1:bnw9qwJ t { 41,ut 9 ), 1:/11nh.wpwp np"fl,u «/vwJ1-

qwpfat_J> pnL Jlin tJ t Mg2 ~-l!' <f1npt1w("4qn'[ i ntdn'.1fln1 J Lpw w,e 

l1w1n </JJn'Ll' ftwJ pw9wftw1n;fJ1n<L1.1 flbtW?f'"' J ~' fl b fa1il1'1b" 

"lbmp l 1:w1m1..wphrbt Na+ 4wm/>NL[!1 

w) Mg2+-l! pw91uftw1n1J t 

NH4+·ft9 wq1um1fwJ l"ldr1LJ/J/1 LJntzfaL ""lblw9Lht Ln1111pwh 

KH2Sb04 h. l/rnp6w1infJft "{Wtnb!'l' z4'ht Ull'{Wl/JW An""~""-' bflb 
wnwzw1rnLtl t Lumtf.uu}p1 linL1lift1111 flhfJL. Uf'lurr1pn t/J1w1i J.hn1[, L['­

z wltwft·nd f wnftw t Na+, 

p ) Mg2+_l! wn.4w t 

'Uwfvw"lb" wli1:pwrlb2m t w1li <bnw9Lbl' ?o11w i:wJwp NH{J. ·P!I 
wqwm{wJ tnu}n11fJfoli (K+-fi npnzbl'"S \bmn) wt{_bcw!JLhl KOH 
{p1u19 "l. NaOH) 1Ffa1it_lt nulb'I. 1:ft1!Lw1fo1' nbwl19ftw111 U.nw!w9 w ,) 

Mg(OHJ2-[! 9bLmpp~tr•'fbl Li ,,_bL Hmbl' 
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8hfttnpftff;111'fw"'I!• np urw1ini1'wl1niJ t Na+, KOH-ft wtf.btB'"-

4/• .;hm, wfit:pwrlb2m t lb'ln/!w!Jf.ibl Lt /:nnw9Ll1l1 'fpw t;w J wf' 

aM11JJfP~' ""l unn/if, w1[hiwsfibl 2 u HCI Jfa'bll~ Pfl1.w1/1L nhw49p111L , 

,,,/.q"'ifi"faibt u1fay.l1lfa Jhz · 'l"l"l'Z/1w9Hl Lt pbf1Liu1l(fa z/<l(wsHt• np · 

''fbu•r/1 HCl·ft w1[bl!J"LYf' .t;bnwLwr Uwnll'l'"9 .t;Lmn mft'fb£11 "fWpnt · 

f:111 ft n1f71nd1l' l " 'HI 3 ¥wflftt ( nl wtf.htfa) }JnpwJ lf'"' J h., p w!JW{'· 

Aiu/{ 1fS/11n tn1J11iJfJl! mb'l·wtf•n/u l.tni/_ •pnplwLnfJ, l1w 111u1pb[ Na+-/1 
-.· 1u.ic;1Lu1rf,r1 Jwf, nbw49/1wfi (KH2Sb04· /• .t:bm): W1.t;pwrlb zm t 
t; ll, "!' f1u1nqwr}p[! t:wi:.wfv wnwt_u:!1nttl t fJl {J(, "l'l"'"f""flJll.!11 

J.u11</' 

U n w ? tu 'l r w r. f 

1/.1>1•t•·1<>-w4wL I Lt 11 fa1Jphpfa lr wurjtn f1J,bp /1 1 faLi.Ufl1u 11wli 1LLi1· 

r111 r.) 111fl1o;f; <:w .J UJ4wl''lrf.w J l')1{Jwy11/1 .t;wl"'l n1.u111Jliw uftpt!w'/J 1:1u-

1!u:f' 1:1 1'<:1 J1 rlbzm ( wfJQpq.wl11:il(wL pfaJ/w11ft 'l "'"f!hfl1119ft9 l1114Ht 

-; /, :n Ii J "'! 1. bu w 4.111 L <: tUf'.'J bf'L" 

1 · -R j l'/..w 4w L rr b u1 ft.9fa u•L /;pp w I"" 'I"' fl Jr.LL{' Lt p/1J fa w ~ w 'i1 

t:w<f11: :1u1p:ultzn11 1fJ1ntli: fi111L11qwJf,/,pfr f,f,r11;11r1b-11 t{iJjwL opbJ,l!l! /, 

fi{'w )17w!1w 4n1fl1n1f1l11 l.wrf.u1uw!11uftz utf.wo l111 f19h lw1pw9fa1ufi It t:w­

t/ Ill uw f'"l 4zr. n1 fJ JWL .t; c · um 1111n n 11f f 1 

~. tth4mrntftmftl1 'lft11119Jw L mlu11iP1w'u <f1Jnt lipfihp[!• '~/• · 

111191f w/1 w11 111 ftG.wf1 (•1 faun9J1uL wumfa~wf1/1 lr w /1u [wJrrtf/J11•11[! ["'­

~,.I ,t{/ f 411f,9/, f1 t.n [' UJ !J p.LU J p,'J) 1 

.'J. {1nd ntj f/L b11fa 4nfi9hL 111pw9/1111L /, 11pwfi9 wpmw1:w1mJw fi h · 

7111Lwftl1bpf!• 

4 · l. 111tf. w u w11w ~·7. mu p .i"' !1 t:' ([ f14•1111 ntfam f1 /,!' fa L" tJ n11P11b p111 J 
'H r ,. n 11 u11 !J' UJ 11 .., u111 m u1111 n r Lr l(/L 'T Li /Jr11 Jl /,f h4111 f11 r/1 mfi bp1 

5. ~{'/• fonl1wl1wfi wp111111 '1-f'JUILf.'t .f!pwol1wJfaJ, /rnfifi'111fa l111fi9 M,.. 

"'flw.IJ/1wf, Lt pH -l' ' lf/1p1urf.wJ!'/t nf ,1u l19frw1ft pl1ntJfJl!1 

r; . u.,,_"I•I• .t;f?r"tft'lt" 

7. S w {'"' u /, n ( t; b m hr1nql 'ii) t; 1ut/_ w u wrrw l17nn 1 fl I'" L: ln• Jbtft ,, ,. 
17 
I Jiuf, 111p111u1t1pJU1[/i I1wf.i n )1l! IL {':tJLLf1rr tfJJndn 2.wifw11JwL ftn1:f• 

'111l'll•9n•fl1n.l1f! l'"q/,tfttr1fJ1wfi 1[!'u11 

_,,_ 



J . /iLz"ll,'• u 4wphtfr ~ ::w1111Lwpbph[ JI fuJpfr 4wm/rnLL£pfr "in-

4win•PJntL[! tntJmJfiJntJ: 

2 . fr'ti. Ab.nil_ l1wphffr t w'i.ifwLNb[ I /11Jp,; 4wmfrnHb!'l! II /ir111l­

pfr 4u11nfrnLthpfr9• 

3. />tin'\ i/_£p[nu)·w4wf1 I /11Jpfr 4.w1.11frrrHb11l! fuJpw Jfrf1 nbwlr 

mfr i/_ J._n r f,};f,, 

4, />L1n"i/_ pw9w1.11pl'/ ' np i[hp[ntJw4wL fr1Jpjr l1wrnfrnHbnfr t;w. 

iT wp np111£u {uJ pw tfrL nl1w.l1infr 1[ o q.1.11wq.r111tJi/_nLJ t (N H4}2C 0 :1 · {', 

WJ[ nz_ [J£ Na2COn1 4wJ K2C0 0-[!I 
5, fi"L l U/·w iJ wf1L hp M1 wL \pw.dhz1.11, "!' 1[hp[nrJw 4w!J JI 

/u1lpfr juJpwJ/•L n.hw41.11frt/_/r wq11lt9n1.P1r"H U'f1'1JntLw:f.b1.11 1J1Lfr: 

f>'i1zn"if pw9w:np£(, np wHpwJbz111 f w} </rn!'Aw114ifn'l [ntrtntJPfrL 

wifb1w9Lb[ NH40H-/r nt NH 1Cl·fr trrtbnc1fJLh!', p} fuw11fm•(''1[! 

UJUl[!w9flb{I 

6· fitz_U(l."u bL i/_wp:f.nd IT fu1Fpfr fuJpw1frL n.bw4UJfriffr wq'lf,. 

9ntfJ 1w11 :; h:n/,wL[!n if um"'!!'[ wJ Lu 111i/_wJ/!fr <: £1.111 

7. N1zlJ./l;''u hf, <:wlmLwphpnLJ NH 4+ 4wwfrnLp tntJntJfJnul1 

8. /:tz_n'\ 1nutntJfiJn1 J NH1+ 4ww frnL/1 w n4w J" 1 fl J"'L q.h"l/!"1 J 

Ufhmp t wJL .t;lnw9Lh[1 />"tz_ luzwLw4nif 4wphffr- t 'I'"' wfil1t1 

9. "/,zbt wit "lw1JwLLbp.f! 1 "f'nLp 1uL<:pwJbzm Mi Na+ 4wUJfrnf1l1 

4wlfr111J fr q.jr<: fr '1.Pn wL wfr J nL ww fr (K H2SbO~J f, lpqnpr}nifl J w J p 

<: w1mL "'f' lp.h[n' <; w J Ulf'l Na+ 4 U/UJ/r nL/1 ::iu 1mLtupftpJwL l! ,,,. {' ,,,,y, _ 
Ll..pL hL fuwtqwpniJ Ii. frLz_n" LI 

10. PLz_U/ll'u 4.w11£1fr t I(+ 4wmfrnLl! <:w1mtwplph[ [llld-1111 · 

fJntJ 1 fi" f' frnLLlpL ht ju wt qw!'ntJ I(+ 4wmjrntfr <:w 1u1t w I' /;pJ w •. 

LI!' <J.p/;l ::uJJw"lwmwufuwt nbw.q9frwLbpfr <:wi/_wuwpnu!J1£:11n 

/1Lz_Ufh'"11 4wphtfr t ifhpw9Lbt /uwLq.JJJpfrl. wq_q.b9nifJ1ntL[!t 

11. N1zn", Na+ l1w111frntl' ::w1UJLwphf1htn'9 wn.wi wL::pw .. 

rJ/,z1.11 t ln1Jni1fJ/r9 <:bn.w9thl NH 4 i- IL Mg2+ 4wmfrnLLf,pp• 

12. /itz_n", Mg~-, 4wmfrnLL' Na+· frs wtiw1.11ht"' rlwJu,frn14 or 

mwqnpJ-mJ Mt KOH-fr L'"J"'Jfl• wu nJ._ {J/; NaOH 4w1f 

NH3. H201 
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f.'I. Vit;: 11/tujlflllfl11hr11uT l;111rf1lfr ( K! f;w :nfrnLf! 1:u•1m Lwp/,-

/
·n· ·iji ,:;f• ·~ ·•t1utUJ{'LllLLIJ1u111 , n1[ (NaHC4H10G) 1 1.w1w'hw-

[if, I 11 u1111 f1 · " " 

I
. ' '"'(" n.hwlty/1wJ/1 s/.!'w fr'hl"thnu /;L UJ'l'l'"-" J/r2unLwJr1/1 

pf,rl Ulll , T 
1 :; f ,(';111 J IHll fl 1" ' i1 /! fL f}{J1L UJ 1L n' fr J" IL f!l 

14 . f;!1 l"", .'v\g2+ It"' L'I fr n)1 l' i/_ hpw q.pn uf bL 4 w ur /1 nJ1L b11 /1 I 

/uiltf• ),, 
J .J . Mr ;'_U/ l" lJ Lf, :; UI J"'),,,, p hf'" .. r ;\ \g2

·:· ~UJ tr! frn ~} £! [ liU~ trL .u'J nur I 

1 fi. />L ,,,",_ if /,!'l" 1b111fl1wf1 rLf! 1119pn1 J wL<: pwJh2 m t m u2ut1n I, l 

I h ][ {r1ifpD['p ~ru u1 ftnL11b 11!' /.:. ~h nwt1Lf,l Nt·l fl- /1111:[! w11q.1•nf UJ,!11 

11hu1pn1J, hpb )u!I l'"'B"diwlf;l ~ ult'lP)1w41uL l'11.ri-nLJfl"'J 1 , 

17 . f;L;ir'',_ /] i11 Jp/1 4wm/111LLhpf! I /uJpfty wf1rwmf;l"' '> w .. 

J . rn-'11,,·,,,fr l.w,,p11¥1wL-.1. Jlron9n·' w·'l.,w9Ln1J f;!J NHs . I-h0-/1 
£11(1 11.r. .i. r 1 · "1 I f' ' l "t 't.. 

,,, NH1Cl-fr l"'J"'JPLhr Ii. UJwp.w9Ln1J1 

18. /r"u l aiJ.ITtl ~ l&J pbtf1 ( \\ g 2
·' I; !U 1!7fr n f, l! UJU f UI Ill /;l c a1

+ h 

Ba2+ 4wm/111f1)d,r/t!1• 

/9. lfwphtV t wprfJ"f! fi1uLl,n11Jf1 .ppnJwmn1[ (I\2Cr0~) <•uJu1· 

1iwrbrl't B a 2 ~ 41,;•m/1nbl' Ca~ ·• l1w1r1frnL/1 wu4w1ni/J1w1Fp: 

20 . M1 1.n"i p.wpfr,,uif1 l1wr1r-n 511:: mft liurnr/_wc}Pl' P-"'9"1frt1uPfiJ 1[n1J 

1n1J1{riuF t • <tJJpwl1wL fJf11lrrtJ' "l' 
.2i. fl /11tfr•/• .,,'" {' 41uwftrrHbpf1 £l, /11wLq1JJpniJ Sr2+ 4tJJurftn'hft 

4wim!Jwrbpri wLc • 

~2. l•'iitU/ ,,,. u w·Lp_ww "'l s r2+ ~wmfrn Uf! Ba2+-jr91 

23. lfwrr!-.if,'' ~ mpq.Jnp ,,,Jn'hftnulfr op111ulwmn1( (NH)~C20.;, 

np:i zl11 Ca2+ l11uur/1n11l' l:3 a2+ fr11f1ft wn.4w1ncffJwJp1 

21. 11 wq_ ,fl { r[f.f'L" ,J w qwL I Ii fl /u,J p h p/1 ~ IJJ m frn 'j,}, f, /1 fr' 

w) K+, NJ ·J4 -+ , Sr2
·'- , Ba2+ 

p) Nat-, K+, Mg2~-, Sr2+ 

q.) Na+. NH 4 +, Sr2+, Ca2+ 

'1) :--.J l·I.i+, Mg21 , Ba2
•·, C a2+ 

if_l.,-.l" 1~ '"' fJ J 111L t; 1111F "''" ·" m u ju bJ w L, 

25 . n['"l''t H2SOvfr ,,,,J-ni1flfr L11pJwunfl1nL'hf!, bflh 1.11/:mf'I! 

•:LL1tfwuwn t 0,02446 q./Ji-fr1 
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26. HCl -p l"<Jn11fJ/t YrnpJu:ln'fJJnr11[! 0 ,09'?9 I,• flr" zlt 11111u 

mpmppt 

27· 500 Jl l"'Un<Jfln<J 1,,,, 2 .65'?8 'I Na2 C011 i:.w2 i/_ht /f' ' ­

u1n1P/r 1in!r-1F1utn'fJJn•1ir u. u1pmflr ' 

28. />!1 l f' t .t; wq w uwl' 1: l m h j 111 l l'"J 111 . .if.11 h['/1 pH · L' 1 r· ~f' n 11 !J11 • rf 
u1wpntLw~qmJ f 

w} 2 . 10- 4 11-/tnfif 1 H+ 1 

p) 0,008 'l·-ftn!1 / l OH-, 

.29· l.wz if_l1l /, 1:u11fbJu,,n f.l : < lu1li,1u1 l i11< '1 l1 t.l{lr1 l1p/1 
' 

0 .01 If HCI, 0 ,01 lf CH3COOH· 
pH· t'' 

30 . l.wzilbt CaCz0.1-.f• 1nu>·ltf1111P,1111hl' (J nlit) ( Nl11)2C:/)i -/• 
O,OJ lf l'"Jn,1/111,J OU. = 2. J0·-9

), 
CaC20 4 

JJ . flpnzht au+ -l' /} Ul f!wfuw{Jfltf./1 0 ,2 lf [1rLd-1ttJ/J11uf 1 

'l-l01'hJ bf'f'Or'l-

lirr n f''l- lulffll• L1USMn/t.hrti l}bU.~8NJ.tb re bit 

~lbl\~nM:rOtifl)-SlJ.\. r.tr•U.8~1! 

f1rt"'f 'f ft1Jppfi urwin~1111in1J hfi Ai 3+, Fe3 f-, Fe2+. Zn11
· , 

,\.\n z+- , Cr~+ , Co2+, Ni2 " yuunftn'b'bbpf!• 

'f'('wf19 nnfft'fbb('(l 1 Uf1t.{:/J1UU1'Jibp'Ji nt f1pll1f'Wll1bbf'l' f_f'ntJ [II (' 

d bJ/1 bu I u lU f(UI .(b Miff U/ ,, w u, .; '' '1f'" i/iqft Ii. In uhr <Jfl frh l1I w ­

lft u J,h nt•nzw~/• f}f'i/_ri<fJJn<f11 />u~ un<t!/>p'fbbp[! ll'"'J 'l"f'r}fiw~w­
finrhu ; bf1 l" ' ut/_n1J, npnt/_ u. UIUt('pbri/_n<J bf, I ,,, I/ fuJphr/• ~IJI ·· 

inpnuf1bi1/1v 1 F"'JB l"'Jt/_r1,J bfi finur ppn1.fibpr1<J, "!'""- /, in111rpb11 -

1_nuf /,11 IV n< V fuJpbf'ft ~u/lnftnHhpft9t f!'J,'l.t;w'bntp wnJwJp 

""'L·'f>fr'll1f,l'/t 'b1fwf1 111nw~1t!Lw<wml1n1PJ"'l1fibp[! pfurrtJ /;f, firw~19 

£lJ. Jb ,)111P1n<f11ibpft mwf"plpr11/J1n•fip91 ?w ~fiwpu1if_npn•PJnt'b I; 

.111wl/•v 11wmftnliLhf'ft l/I /, IV ft1Jpbp[! ftrwpft9 puiclwfif,l, /1fii."I{,,, 

f,wb JI! /t,,11Jp[! I /, II p1Jphpft9 wfi11umhi lntd-ntJ/J/t pl-I -p ~wf' ­

'lwqnpf,l'" Jfr2119rrq' ll.1u"lbu, opftliwf1, lll"{U19n<9i/_uiJ t , nr lpl 

i1dn11{Jfr pH ~0,5 , I/I fuJpft ~wmftn'bfibrp un•lfPP'lf,bl'l' i.bfi L[!u­

L11niJ, Jftu;_'IL,.. IV futFpft ~w·mpnfi'bbp/1 ""'lf/1'111Hpp £U.-fi w.(fij?wli 

i/inpp ~ 1 "f' WJ'f tJ/WjtFwfibbpntJ fipw!Jj? 'lnpd-Lw~wfinphfi [p/tt{_ fipt1 -

Lrtnt1! b!1 , b. 4wf'blft · t 'lf'Wfip wfi11uinbl I - III p1Jpbpft91 

Ill /11Jpp 4111mft11'b'bhpft un<t!/>'11fihl'l! ll'/t</. Lumb9Lht ~wpbifo t 
i!ftw1l1 tntd-n11fJ/t pH ~8 . 7 'lh"ll?"'J, bpp I /,II fuJpbpp ~winftn'b ­
'bbp/1 Uflf[·'/>/t7!1lp£! ,f!rnuf [;f, tniJni1fJ11 i J J u. ~ wrbt/1 ~ II r fun ,J f'{! 

wl12w"'bl 1-p9 /,_ II·ft91 

f>ul( Vfil. nhw4m/11/n1[ ~wpi•r'1 t ftpwqnpJbl fzdphf'p t{_b[111,;;ftz · 
JW[ ptudw'bn,J'J,/;('f!t 

PJ.pqw~ mi/.1wt'bbf'f' t:ftJI? bf1 mw1pu wubl"'• "I' IV fuJp{• 

f(tumft,,i,f,f,('£! f1wpblf1 { fiumb9Hl H2S-/t Jptn9nt/_1 U.1fi, 'bwfu, ft'bpL­

l'""'rl1p1111fi tntdt1tJfln1J fJn'.(l fJPi/_w1pL nbw~9/tw ni'bft , /tu~ , Jinw 

~n7il/19 , fiu.,,h9Jwf1 plifJw9pntJ wnuitw9Ln1J ~ H+ ft·11fibhpfo ~ftL·· 
mw4n .,f' 1\i\.e2++H2S->-MeS+2H+1 llw~wJfi uin.wtf.bl 9wd-p pH 
(O ,s) umLrz&bl"' .:wJwp J·hS - nq f1uinb9n1J1i ftrw?nf'Ji/_niJ t Lw­

"'"'''11•u Pf11_h9pw~ [tttdn~1P'1s• 
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' < / < l < I ,1,. .•.. . . J.': nrr!wJwL w ft '""!" "" .fW [ll /'I! • /1l1 i.u1hu /,_ ""/' p •"f'·L ··1'
11: 1 

II !• ' ' < J / ' I'S" " / r1 . /·)· ' r J1u1:rh9 Llf ( /Lll J f flf. Ct!J llJ j fJ I l)ltJ 1 u , "!' l !,!-. -11,/ ~~llt.:Jf T fiJI ."r ;_1 :1
1 ·1 . \ 

1f f {111f p {1 // wr.n /1 11 J1 f1 {, /'/! (/HU fJ/JJ fln r ff ,11111f t ? n 2 ; •. /1 llF .7 ,' 1J"' r:" )i ~JUI fu 

H 2S {!Ill. JI fl p 1/ /: 1J/1 un yn ,J /1.'! '1" J W /j 1,, (r S' /111i} ;_ /, !' /1 l, "Ii !I MJU• !"'1 · 

!Ji' u · L !I• pw•L "'l""l'n1.1f I! I /u1F r-/1 1111· u r / 11/1), 1. 1, /• !111 '" f; gJ ,,,i, t: ""' w I ' 

( u111l ·'l'fr'f ),f,11fr J. /.;11:i'), f,pf1 1111p •[' WJ 'l {"'Ff'/• 11 n11./1/ 11J,/.;1{1 ); ::1::l1,n,1l J:Jf1 

1lfrr w•/ 111,1p/1 pH ·}, ''lb111p ~ 8 , 7 t1,r,f 11,,.1r 11111,, ); / 111 p :urr.t" fl111m/1 

" i"'t h11 If/ /11 J p/1 /u1fl""' J/fli nli"'!I'"/"/ 0 11 111u;r; nrJ1Lnul ~- {~11 : )2 S - /! • 

n11/1 ·'IIU.1/{:·n: tF < Jt !' t{' t1n/np (. "i" l1 z:nr. , fls n· ;J'r t)JJ"j..fu:::_. :_,_ !~ i ' 0 1n h:l t hl. [ { ! 

1'!1.f f.! /1 f( IU IN /01 l• f1 /1 !'" {['fr 1[ !m /11 /, 9 1f W f1 <; UJtf Uf f' I 

('lH 4.hS nbUJ4in/11[r1 nr"11'·" P'"-Jl </11Tp/1y '" [11"n p f?1ff1:1 '1-"­

.1 111 !JW c' u. rz , ll' w !P 11 l n 1 CJ·11' .I pn 'J hf1 PU! Ii w l; "u/l. 'l t; /r 'l ;~ .'I £i11l.f1 • IJJ, _ 
{(' uJ</f17 t;, ~ U111 { LJJz1/ft t!tf1Ji/1i 1 .[! 11 .' 11/t nr f,(lf'fufb nf,,,if19 f> 1u1fr tfl./ 

/,f, J111Lnt1f ), ,! ,,,), f1 .1 111f7 hp/1 { w rl /, f'lr) n1 fJf, /u1f11Jh!'I'• wu },[1wi1.'l 

': ·" '!-f' " if"lfr lil f'flllU"pLb!'L" {).JU"f/,,, , orr/rfJlllf: , hp!; III {<11fr·.f1 f1w­

'-" /rn Lf1 hrrf> J£rl J ""'i.' (N H 1)2S·/· w 111f!'ii '"PJ'1' .. i t "' "-""l w!J!i ,, .,t (· 

IJlll / ·1'f:?Lhp ( Z11S. res , MnS , Cos , ~ i:; ) , !.'l llft b "l'"Z '11i.• 1i1/1nY: l1i:i' 

(C ;•~! -:• /; ;\p.;. _L' ) w)J f. ll!U11{n tJ /,~, 1\/11!(1 '{u/11;.11!1,n /; 1.\/1"{ i\1 ( 0 11, • 

c r(O J i ) 31 '1-w Ii Ill ph ti• '· r UI !JUllf1 [' ,,, f, rui ln;if, "_n (\! l-l ; J~s · /· ,,. fr 'I ."'' -
1/u1/•tJ u1r1 w 91[111.J ( '/'fU'/fr f'll.'!Jtuft11tf1tun Tr NI-! :OH, OH · /111 l: Lhi1/1 

l;nY19l:L1:;pw 9f.wt1 l "'d"<JfJ ""J pw11&r1111 f!l11r.f l, 11 11j1 .;/,,11/, 111 fi p-11 tf 71. -

f"l!'l"' 'b9 1[ 11 u! ~ Al(O H) 3- /1 It. Cr(Ol!)J · /r w. J' l. J n1/1.111: f; 11 , !., r1r1Ji" 

l1 111f1wp111p , 111LJlluif>'u£' U. l' f' ll1[l' lr uu11: :1f M, •; /11,rno.[1u /1r!/r' ,l.. /.;111/ : 

U.1111'1fa1111q1 nt•u1l "'l fr Ill fruFJ' j1 )n!l11f;9 n11f11 Ii u1!,~ wwn r:r,r1 1/:· 
l:f1 tl'f11/, uif,t;rrwdh7,,, I, 111u1<:u1wft111 \ /,,, , !,_!"' £ "l '"1rfm l1lil•t•t" 

1 . <f>1111t1uipft1[n1l tnu};;i 1/il11 u1 f, u11' I, t: •l1 h>rn1 ,_1,rznp fJ.u1 d /-1 11 1.ti 

t:/1tfLu11foh ,,/will!tfrw1 UfiJ /, Jfr2 w 1[w!l'I! fJfJ1[w .lf1!1 l, 11" '{ ' '' w)1·:rr ::i . 

,If; l "' ~ 1n1.J-u I J p L' L /Ji /i:uwr b" ;- b11 n,n ,,,9 !1 /; l N n l 0 I· I""'/: •-{!, n (;';ui 

w1L';lw9q n!IF ~- Lw/, (NH 4) 2S-f> 1:/it7p nlf1rll' ftw l1/ul,l" ' !11111111.-1 111 :1,, ,f: 
Z. /ff /vd pfr f1 w 111frn!1J1Lpf1 11n11!/J/1'1f:l,;1i! l;·"'l"f1q ilf:'C.1ultf1 /Ul~1.g-

11b[l1L t;wJ.u' f' IJ,,wb911uf1.• ( Nl-f4)2S -n<[ " {htr.p ~ l11u 1111 // !1J,l ,f/1 ~1!'1 

70-80°C 1r1wp1u9111uc)- ln1Jrri1/J-Lhp/19' NH :Cl - /1 u11tlfw jn• P jlllJf': 

t/,f,1•r/tl1u wl11:rt1udb z m ~ unl buu9.Llt hwk ,'V\ ~r2 -/r ·'u11111h9n•JL' li'wi1 . 

/11 h in r f1111111 u1 w '1.ni/ t 
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:i . (N l·l.1)2S- p oqn11f 0F11frr1w!1111.J I,' 1/ b11 wJ-if.hu 11[ pwq1Fwu1111· 

.'j1/ 11tft' ( N l·l.1hS c: ft u;if n l1fan 11t/1 ""'lfPwtn.J" {N H 1J~SQ4 , Pw9/r '" J't• 

(\ l l ,)~·S ·[I 011frr1 lu111h11 1.J f, C0 2 L1. ctwuuitfp •l'•f'UJ<h/_,, ,,)' 
( C..: f j, ;/ :O,,: f ' '1nf wl1 /11 1•:., /1 111-1r1111f. r1 Ltf'" !' n if1w l1nr1 (N H4j 2S-p 11:11 -

l ' " :; f. )111111£9f1hl n1 Jf1u:1f1 Ill , U1JLU ifu!llwJp fl /11Jp/1 l1111t11f>nl1i,i:_ 

f'L" fl 11.J111/1 fi'1'1i11 111 /uill' ;.' lrnuil.91111rl! wL{l'uiJbzm t 111nuu; hl 

("\ Jl :hS · /1 rf 1:.1ppn 1 fJ J" i l111 . /;Ji/; n f, "' I1 m /11/_L' II /uJ'pfr 4· w 11. fa n !1L /. !' /1 

.:,'L 111 ,.1, n u1!u.1911n: 1i' t ~1t1 J.n 1/ u10p li LL1 J Uf '[Ll1rt[1n tPJn1 fJ , u1l11n.f! ~ u1u;1:r· 

r''" li tt i l•/ ( NJ·-!, h S-/1 fdw11d lnul11<Jfi 1 

If lUU !i lll !1]1 ri h 1ul1!l'f11u1'1 b r 

;\I 11 - 11 nLml19j1u.1l;L1·11 

I. f.l.1Jnl1/. 11;1f/1 "'" l·'l't~'l[• W[Jl1t1J'f1hf> w7Lpf> \hu1 if nf.!ll1q'1-l' ti"' 
~ 

'"'"" Y"'.'J!111tJ ~ A!(OJ-l )31 IU f! "l lJ!, w 11111 J/1l1/1 ulft(!/>/> '1• .pu:'i,/1 "!' 

ij 1.1 :;>/Ji111 JtWiJ /1!1 i"'rtn tjfl11 ;J Jf1/u/ ;:/,.,f ('NJ/r'l if.nuF t 1 

-<';\ ICl:l"f-3(\d·l : h:~ : liiHh.=2A ,( OI-I)o t +6NH4CI +3H2S 
l11L11!' /111), 11111w 11 A Im 1( 

.::- .\l ·:' ·!· ·'iS 1- + at-U ) ='2:\ l(Oll ), , +-3H~s 

•I• n r (1: 'Ur• 9L/,l S - - G ftwp fr£ wu11uTfrl1 fa ,,11 1,1, w r,/1 tn u}n ,.t P ;, 

" ·'.; J,i '''lJi. i',J ; .,, , .1)1.J!w!1 w1!ri l1/i11ni/1 111111 .~/11,•/1 [tllrtr11 1/l 1 .!\! (OH).- }1 

);u:;;1j 11.J J!i' 1n1r' :/;:uJ ~ /, ' fifl111 'ulf111Ul, /,' -'.'/11fph[rn1LF1 l.w .J . ..,'l1f. l11 

:/r: r ,~u 1/ f, 'if' '·t "'J'i 11f.wl1uf:u111bp/1 ·.' u1</._ «111uirrn1JLbp1u 

;,!. I; .;,; , "'L~ ' " L /;! ' ·i ' l' ' ~\a()! i, !(O H, wunid/1 11/1 Ui 'J '• r/1 t;/;; 1 

r. "·'·":·11.,:_; Y,,,, ,r /;/, /\ l(OH l.;· /1 u<1;l1r11u/1 'l',i''l"'/fUfJ1fw)1 ~/!f l 'llf:i1Jp' 

i\ l<: t, + .1N a OH= Ai ( OH)3 --- 3'-.i <l CI 

;\. P; ·i- 80H-= A! (OH
1
h .j. 

Al(O!-I)J + 3HCl = Al Ch+·3H20 

A! (OH ).1+3H' = 1\ 13 :-+ 3H20 

- ·3'1-

/ 



Al(OHJJ+NaOH= NaAIOrf-- 21--J ~O 

Al(OHJJ +OH -- = AI02-+.(>H20 

"f',,,/,'l AJ(OH)3·l' 1u111l.i.nrr11J t flr"Jl PP1_fa .t;wu14nt{Jjn 1. L' 11. 11U1 ·­

pwgLh[nt/_ WLJl1LJfa'irLJJm t 

«ti n r fi: lf.u n uf /r!1 fa 11 !' /.,{ ' " 'l fa L n r dn <J P/•L 4LJJpJti'ir1.,, 111[ 1111/h l w tr 

'irbt NaOH JfaL1/.i. L111.111_1udp/1 wwuru1911 1LFp /., Pwi/riu~·u.:1.J,l' l/111LJJ ,'1 -

1_wd Lu,,,if w<lp[_' [" : on<Jflfr /,' bm p "' d wLl.l 2 J mu{• , .F h 4/1 'ir u:1_Lt w !J . 

Lht il/1 pwLfa 11111/i!fat HCI, 1 f1 11 wfa~r' NaOH ' b1•f1n1 11/"'IP"ui 1:1 11/• ­

ud•t LuUJi[wJ-/!fa tnrdrr,Jr : 

U.uniJfaL fr 4w 1.11frnL {' tf_/;I' . 11 1.d111P.1w'ir t•'irfJ u19pn11I .t; ur 1urf1w 11"{'-

1[ n,J f, urun1JfaLuun/1 l111/>11t1/Ji1 ui1 l/,IJ"'Jfa'irw,,,'irb{'[! 4w1n1.u £!1 Jfr. 

w1L ntJl"l \faJiJ1u1/1!1 1Ffzu11[0..·n " r:J : f;p b LUJ'l L'"dn11P/1'ir wif l1l'u9 -

r[r11tf ~ NH4CI, wurw " '"''1lc>,,i..,,r f, fln•Jt .\faJ111u 1frL Jfafu1tf_w11r, ii 

wunulfa'bl! LuLJJnul f, Al(OH)o·fr d/.i.111_' 

NaA102 + HiO+N f-I:C l ::.= Al( OH ), + +NaCl+NH:: 
Ato~~- + H :,o+ NH, • :=- Al(OH )J t ·+ NT-I:i t 

Al(OH_.k /i wn.tu )' tuf)Jurh .t;wJ wl' w'ir .t;nwdlzu1 l.'ir 5< pH < JfJ 
11111 \ rF w Lf, b {'[! 1 

Iii n r Zi: uu; fr111 {' 'f if1 n l" \f1'i1 u <11 w 91[ w d w l1"' Jj1f11u 111 /1 l" 1J,,1 JP frL 

111if_f;[ w9LL1_ 1l'fr j!1JJU/1 f1w/iJ/1l NH ,CJ- /r .\wqh9wd l"'d"'JP Ii f."111.'J~,J, I 

Jfru l /' wJ11'irfrw4fr uifrt/_ { f, "w tJ " Jp 1 ri·/1111hl Al(OHJJ· /1 l11nm[u1Jp/1 

UllIIU f Ul !J fll tf f! I 

J . l/.1fnL/1"'Jfr .\fr'f·!• opufr'll! . (Nfl10H) L.u Luwf.!111111.J I; 

/\.l3 -'--p -': fr 'f.popufr7.fr J.l.i.n1[ , " I' l! nf,w4mfrt/_/1 wt[/<{9 11l l/t1<U i_/1 111 1.•J-

1fn1J1 

<1> n r n: 5 - 6 11LJ/pftl wun1Jf1Lfr wrz.fa L"'J-m1Pfaf1 "' 'l"L "'Bi1!tt 

f1nLJf1pmf1 Nl-J.10H1 9·pb/ nbuilt,'1/""J/1 .\11.n/_111uwpnufL'1 
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AlC h+ CttCOO~a= Al(Cl-bCOO)J+3NnCI 

/\ l(C H:iCOO)d-.2 li10 = /\.l(OH)2CH;COO t +2Cl-L:COOH 

II./ II "'" ' ' IJ!l /1111 j fr L /u U/ ~II{ U I fill/ ,f /, 'f, Fe + 11wlnfttrL11 /, f' l! ' j! JU 'j, /r II i' 

•• 11, 1,J',,.!1)1/,11n 1J wri;u~ 111 y!m t d M, hr4wf/fr (111) \ fa11pop11nLJ19f, .. !t tfl j /I 11( , ' • • 

wur mfr 'J"f' Z l1 u1111fwdp r 

( ~ n c (1 : AICJ:i - /1 1111Jrr11/J/1 iJ--6 4wflfrlfr'ir wt/_h1w9Ll[ l111,1'i1 --

pwli Cll£ 00N<i· /t 1111dn 11fil ( 4u11J J'fr j!wLfr fjnlflhlf. ) 1 'ir 11 up w9 l1f,l 

/, /, 11w fJ)'f;l' '~/11nl,1 uu1frLJJw4 q11upf1t'irhrfr 1unwrw9niJp1 

5. t1 LJJ 1.11f'/•111.J fr t; fa'l fl" f;,n 11~u1111 l! /\. 13+ -- /1 fr·n L fi/;r fr :; "'" u1 111w 

rwgl1t11 J' I; w1111t iF/1!1/1 [/wu!pwlllfa 11u1famw4 Luw1[wdp , "fll' : fr l" '-'-> .. 

1/111J' wu9 w /,,w/Jf/1[111J , f! L11 J!J <: l z mr11fJ1wJr [l1lht/_n11!' t radhrl f/ i:1 · 
{Jn 1l1hpnuf1 

AIC l3+ .2 Na 2HPO: •-=::o A IPO : + +NaH 2P0.,+3NaC1 

;\11: f Jff>O/ · ;.-.,.- :\! PO , t -.!.. H -'-

J! {· "") 11 /1 {"' j,l, /,fl 11 /:I• 11 '"'Uf t/_ /, l'"L "f,"' 4 U1.ft if /1 w..f /, l 9 11 dJ/; 

.\ /; ,,,, 1.11uu yui!; l1111J /; L H 2P() 4- frn'ir'irl(', np/r :; 1;,,,/,w11pr1q q.n1w1111•1f 

~ r rr1.'ff. t""J/ii1 /uwnl'"'P'l ( H2P04-+HPO,/- J' i/.brr/1Lu Ufw 1: u1111 -

l11i: d I. p!-J ,,.,, 7 [, Lu1wum n1,Y lllLJll>J{1l1fr ¥J 0nuqw 11.n/1 /!'/"[ 'ir11uil1!r 

J1u1111 · 

II ' + I IP 0 1 ~ -=, H2PO : -
fl. j" '~'flit !J /, 11 /r t/_ L l' f !11,d11u L 'f" r J 111put1 faf1 fa n'irw It w 11 -': u u[ m LI,,, p" 1 -

'"[' !11 /1 )1 / 1. 

•11 
n r• ii: ll.u 11 11F/1Lfr .Pl " flf"lfr l"'~"'J {Jfr 5-6 L1wflfrt/i'il 1..u1[£l"'!r 

l1'1 1 \;1)·IPO -/1 1,,, ,,,, ,! fJ/1 fi- 10 4w{Jfrl 1, lmw9!1£l ' 8 M,,nrf•~> ni 'J f; ­
tn 1/ l1uuu/ 1.1.c':pzr wUf l1lll11,l J""fotJPfa9 /., tfpmfr w1_f.[w9'irbt tFfa pw11/1 

t, "' fJ /11 p "' 9 ,,, /11 ,,, fl {J /I " 

6'. lf.urr uSi111n l1L1' C,J- ! 1 1 09(NH4 J~ , wun(JfaLfa w1l.}1pfa ;,'bm w -
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"wpw9'111111l t 4wp1lfi11 'l"LJf1jt il/1U19n1fJ1111i1, "f'f! Luu1111J' f, "·fJ"L--' 

JfoLn'l.tfr WLJl1Lilfr'l.tuijfr'l.t [Ul p /1 t/i lli filfri'l.tbf'fo d.f1n1/1 

uJwLw·ur/1"{ [W[.>h[' /;1, wnw2w9'1uuJ Fe3 ·+·, Cr3;- [.,_ ca~ I- /1nL­

'l.t lip{" p UJ !!J A\3f . " < UJ JUI L wp ;,,, ,f wf1 [! '" w'l1cr IJI I' n llr [, L ,r /r UJ J r1 Fe·' l -

fonL'iibf'f!• ,pu;'/.tfo 11p Ca~;. _fo w1r :upw 9r11_ .. 1 iwl'L' pwJP"'i'/uu ! f, w11'n- ' 

11frnLJfo 4wppni1urm/1 "''l'lh!JnLflJ1!J1rl1 1 · /rn/1 Cr 3 'r. fr'l.tl1 ' w1f1111/1u1IJ/1 2i!- ·; 

f'W 1/r'l.t L'" ,1,, LJ{J nt/ 1 n (U/JJ /1 AF I-. f! ': UJ j mliw pf,ph1n '-9 LUlllllf ,,;f1<pw. 

dbzur t 1:lrnw9'1.tbt Pe3+ fr.nLp1 

<fl n r 0.: U.uri ul /1'11 fr w 11/i /H < rJ "1 ! fl /1 3--J 4 wfl frlfr!1 1111/ h [I" .'J 'l.t/;l 

1-2 4wpfat pw 9 w Ju m{Jfl 11i, 3 -- 4 4 ,,,pfil wunul fo'l111L /1 l "' Jm:P 

( (1) = 0 ,OJ%) Lt m w"·m9H l [.f' w Jfob pw 'l'l.t /1,pfo i/.1•w : l/ wPfor ~w P/11 

w<f_b1w9'1.t/,l .NI-l4QH rf/1Li_h cnfnl1fr1dt/1 <nin/1 wn.uipwb w /[! 1 WJ-
1 

'11nLt;lw1lt' 2-3 l;wfi//tL (NH4hCO~,, , '1-/1wbl WlJnLJfr11w1fr'i.1 JWJ!/r f[l!lf'• 

1Tfop t/i wPfotLbf'fo wn.wpw9nLJ{!1 

7. 8--opufopfr!inJ/1l1f' (C,IhON) w9f;Lnu11nw1frL pn,q,1111/1 1T/:r.u: · 

t[wJ[rnul (pH :--~ 5) t/in/uu1q'i-" ' J }; AP+ fr'n ·L'l.thpifr t; hm' w1Lut-

2rn9'1.tbu1q wu111Jfr&/1 opufotf.!:nuwm/1 ~w'iiwz.wqh,,Lw1[111L pJnLph­

'l w ! fr 'l.t 'l.t u 1111/_ u: J f!, n fl I! l n 1 b 1[ n 1 J !, n 1 db 'l Pfhrr 'Ji /; [lllLll 1 

AJH-+3C~l-hON --Al(C 9 l - IcNO )3 t + aH + 

~ n I' Zi: Al3 !-- /, ln11hu.1P/1 3-4 l1wfJ'1;/1'1.t w1[!,1u19Lb1 2-3 li'11-

fl/rt w9lLnwu1w1/1'u p.11,f/ihp b. 5-6 ~ w /1/iJ opu/1.f!frLni/1~1/1 l11"Jn1 .1 fl: 

'1-foLnlL l1w~1u11_ w11b7'1.tw1/11tl1 ~111m,fw.Ji!/1 wnll!?w9n1JI!, Lu::inru/ht, 

n1., f1uu1qwJ~.,[' (nLbtf 11tJ ~ 11ufl. 1r PP•[/i 1f/;t1 

i.lrnJp lrnlif.hr.~ nhwqgf•whhrp 

PpuJf! t;,w;'/J'T.hu ~· q.wtfau Cr3+ 4wUJfon'l.t/1 J, 1ul.ifontL41:f· 

Jun<[_ n.,., Cfbu ppnJ/1m /inlJ CrO?.-- , l!fl"Jwu1 frn~1' Cr042-- ll 11/! · 

ppnJw1r1 /1nL' Cr20 1
2

- , 11.iu p.n[n/t foll'Lhhp[! nLLbL u1Uiff'b11 IJ" 'J­

fibp. Cr3+-[I IL Cr02- -e' ftwiiwt_ 4w.r JwL1nzw~111qn '-(1.J• CrO_i2--p' 

'1h'lfo'i.i, fou 4 Cr20 l-· £•' 1:u1p'upw7n'LJ'l.t1 

/! p111i Jr ( 111) l n u'Jl Lf1 w 'l hp[! -\l 2 mn L/t 111JJ p 1fo n iu u.; r l1<f_n ul hf,.~ .• 
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ui) .flpnJpur fonL,Jr' ;ul4Wf11L 1u<{_h[9nt~~9· 

NaOH 
era+ Cro2---

·-- ··~·.-

Cr3+ 

q ) .PrinJwur b '1frPl'nJwm fon'l.tLl1pf! qbpwl1wqLfolLhl'fo oq.Ln1 -

PJwJp (H
2
S, Na 2SQ3 {.,_ UIJlfi) npn2w4ft "iwJJwj,fihtrnLll 1[bp1u ­

ltw'bqL1[n1J bL, 

Cr20l- - --- -- >- Cr3+ 

CrO/- ---- -+ Cr3+ 

Cn i- -p nhw q9·~wlihrp 

1 · !Jt},~ L w l ~ wlfa L /,I' I!' Na OH, K 0 I-I, J, wJn ii fan 1 J /r t; /trf[' o,pu ftri/ 

NH 40H, prnJfo (/fl) w'lbf'ft t; hlJJ w11.wp_w9LnLJ bL Cr(OH)~- /1 ~u1-
Lwl wJnj11p w qntJ'l.t L11 mt/_wt}fl' npf! ln1t}t/_nuf t fl{JnLh·bpnrJ' 1j-f1UUn1-,b ­

ln1[ \fo,FLmJ/1L t: wrn4ntfJJnLb, {.,_ wl~'"lfrLbpniJ' 9m9wpbphln1[ pnLJl 

P/Jtf_ w 1/rL t; wu14,,.p Jl1L'l.t1 

C12(S0 4 )~-~- 6'Na0H=2Cr(OH;s t +3Na. S04 

Cr3 ;_-1- 30H- =Cr(OH)3 ~ 

Cr2(S0 4)d-6NH40H=2Cr(OH):i t +3(NH4)zS04 

2Cr3+-J- 6NH 40H=2Cr(OHJ~ ~ -f- GNH -t+ 

Cr(OHJ3+3HCI =CrCh+3H20 
C r(OH)3+.'1H+ = Cr3-1-+ 3H20 
Cr(OHJ3+ Na0H = NaCr02+2H20 
Cr( OH J3+0H--= Cr02-+2H20 

ii> n r ll: w) bp~nt t/inptlwiinpfibpft Jb2 111h11.u1qnpbl 5--6-w~wt 
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""'fJ/ti i!f'"il/1 {Ill} u1111:,,wuifi [11101111/J, l/ wfJfit-l1wfJfiL wtf.h1w9f,/,l 

NaOH-/1 [11 t6.rr,JfJ ilfiLl/., "wLwlwJnfuf1w1[11«L Lu
1111

fwJpf1l•1•/i w­

n111p1119n1Jl' ' 'uuUJ i/_u1dj!Lbf'I! 9h'iiu111fi!f>n<q.hinif w L1wt11ht L"' o"1Jfll,/, · 

p/19, 1ib"fr1J wi/_h1w9H1 Jfi pw11/1 ""'Ph HC!, J
1
11wfoL' NaOl 1, 

{]fl""' 11/"'ll!"'J ti 'lfiUJbL Luu1i/_wop/1 1n1dn1 1fp 1 

p ) Cr
3

+-/i "''l/i 1n1.tn11P/i 3-4 l1wPJi.i/•l1 wi/_b
1
w9f,/,l Jp p.ut11fi 

4 wflfit uuf111Jfin<J/1 '>fi'lf'OJ!u/ir1fo ["<011<1/J• ?-fi"'bl Uuuii/_wdj!/• 'l"I"'· 
9n1J/! 1 

2. l.•wUJpf.n1J/1 t:fi'lf'"·'Pnu!/Jw ml! ' N~HP04 , Cr3 • . /i w1
1
!.r1/i 1:1.in 

111 n wpw9'Ln1J t /!/""!fi !/mu.'f>wui/1 "wLwi:wi/_111),, Lu<11i/_wc>p, "fll' t•ILd­
i/_n,J ~ fJ{J111LhpntJ ft "'l"wlfo1Jbf1111J1 

Cr2(S0 4)J+4N a2H PO ,= 2c r P04 ~ + 2N aH2PO ~ + 3N a2SO~ 
Cr3++ 2HP0 ,2-=CrP04 j. + H2P04-

«1> n r A: Rp11Jf1 { Ill) ""'•t!f>wwfo i"'""'JP/1 5-G "w{J/11/i·L wi/_ h· 

l"'OHL 8-JO ""'Ph Na~HP04-fi l"'.t"'JP It "'"'l!wultlu 8l.Ju1111/•­

·~"''l"L '"[ 111J1r1i/_wJpp 1u!1F_u1m/,l [1t1dn1JfJ/io /, Luwqwi>.f!/i 1[f1 11. w· 

•{ h l w 9 L/,l '" 'l'"/J fl11 LI ?-/11n LL w /,'lfo n di/; 911 'f lip l.w 11/dl1 /, f' I" 

3. R,,,,J {III )-/1 opup7w9n 1J1_1 {!('nJ ( VI) - /i1 

w) R('nJfiUJ fi111Jl! w11/wifiw"wl1 Jfotw 1{wJ(1n<J """f'PI•/' o~u/1 · 
'!/iiLLf'fi (u•wdLfo u1lr1ol!ufir1 , Lu,.m,,fin11!fi Ufhf' Of!u/i? • /!{"(""i'"I' • 

Pf'",, WF_11Lf1 ,, w J['L j U! 'l'Jh 9 ,, 1/J1 wJ p o.p u" ,,_,,,ftn tt/' t "'"' .r l/J U/ "fl L,'1' 

np/1 '\/;UJLru11.p. n r/ ""'1'"'1 q.ntLu1q111111"fl! ./>nfu1[1111f t •tb'!ftl1/11 

2NaCr02+ H20 2+2Na0H= 2Na2Cr04 + ?.H20 
2Cr0f· + H202 + 20H =2Cr0~ 2- +2H

2
0 

2\JaCr0d- 3Br2 +8N a01 I = 2Na2Cr04+6'Nal3 r -f-41-Ln 
2CrOi- ·!·3Br2 +f80H- = 2Cr04 

2--1 6J3r·+4~·'20 

c!J n I' a: 3-4 "w{Jfot Cr3+.Ji "' ''" flltJntJfJ/iL l1wfJfi1 -fi.ufl/•1 Ut­

qb[wyf,/,L Na OH JfoLlL Luu1qwitl!/' "''~"''!."'9'",JI! Ii L""~""tl! · U1uw9-

1[wJ 111<un11fJ/•l1 (N·aCr0 2) u1 qb[w 91Jh1 5-6 "wpfit u11110L/1 L

1
t,
1
,_ 

Of!ufi'l/r { W = 3 %) [fl<dll<JP• IJ.,,w1w9w.> .fuwnL1111r'll! 1nu1pu19/1hl 

... . . 
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I') fJ'f}11 1 Jfi1wqu•1fM·<J CrJ• finL/i opuJr1w9ruJI! 'lfP('nJw:,r 

0 2-
f,1.' Crz 1 • 

fin t' (SO ) +6KMn01 +11 H20 = SH2Cr201+6MnS04+ 5Cr~ 4 3 • 

+ JK2S04 +,'6H2S04 

2Cr3• +7H20-6e- =Cr20l-+ 14H+I s 
iv\ n04- + sH+ +5e=Mn2++4H20 6 

10CrH+11 H20+6Mn0~-=5Cn012-+6Mn2++.22H + 

Cr"'('S04)3-f .. 3(NH1)2S20s+?H20=H2Cr201+ 
-!- 3(NH4)2S0.1+6H2SO. 

2Cr3++7H20 -6e=Cn012- + 14H+ I 1 

520 12- +2e-= 25042- 3 
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Fe2 C , l• nbwl1s·:1u1{ihre 

1. /},,fn' );/rn1Jfr UN•tflifr'll!' (NH ~hS · Fe~• -.{1 uuzlrfr 1n1hll1JfJLb 

(I}• <f;u1 w11 wzw9LnrJ ~ /,pf1wfl/• (II) "'ll[!p{irf/• i1uinL[uu)p' 

FeSO ,+-(NH4}zS ~-=FeS ~ --t-(N lI1_i2S04 

F c2 ; I- s2- = F (;$ t 

ll ''"" 94 r..; .,) ~. u u11/wlrpf! ·« b7 urn ,p J u11f p 1111.¢>/ n1 J ( L" "/' pp n 1 f:{; 

('NI.If I 

If! 11 r li: ·i - -5 Jiu1fil /r l F e2 ' - /1 1rrra111 J,/Jfrl1 1111/ l1111y LI., 5-- (i l1w 

fl /i l n/i'Lu 4111 /J/{ {NH 4)2S , /, q/1ud l L '"" 1[ 1JJJp/1 qn j 111911uf1.11 

IJ.1Ln1.1:bwl1 u<nru9{wa f1um<[_111Jp/1!1 Ji.w[lftJLlpni/ u.i[l.l"'!Jf1/, 

w1zwpfJ11/1 in1unt1P iF/1L,-h f1111111/wopf1 tn to rrule 1 ?·pl•[ uf.11, ~:Jfr '"d1 b 

p/1 t; w 1Lwuwpr11JLhrr• 

2. l/Jn< w[Jiw1fo'Hr1r: · (t\iaOll. KOH) FL•~-' · {1 1-:11i :•f'f• tnd n•1 fl 

t1hp/1 .\L111 "' ""'2"'91wuf hf, Fe{OH)r /r lfw l1wiw,/'11/i.:1111:q rH/u 'ii[111u• 

i[wll.p' 

FeS0d-2Na01-l= Fe(Ol !)2 ~ + Na2SO, 

Fe2 +· i-20H· =- Fe( OH )~ ;. 

<I> n r b: Fe2
·1 -/1 w11/i 1n1Jn1!P/: 4-5 f;·wJJ/•1/r~1 u11Lf.t111:;!il.i 5-

6 4u:P.f11 N aOll - fo1 111 IJ11,1fJ• 

Fe(O!-lh· /1 Luw.Lu1<)/I[' or;nul 

Fe(OHJ.-Ju 

'JFe(OI 1)2 + 0 2 + 2I-l20= '1re(OH); 

p/1 <:bw u,;wJ}.'W!J!11111l f, Ullf/;"1wl1 liumi[wJp , N{'fl {'1lJ1fn1tl' ~ w1Jr 

l1Jr 11i Jf1 wrzl1p/• J hp_1 ,,..., f' "' lJ"i U1J!l[ t111f l; Lr1w !11u[ · ll f' wJ"r.!1/1n11l 

</1'1['<>1Ju/11n1 1uJnf1/rnuFf1 tu'l/1 t,·1,111 ""''·'/<}"")' l; l'" "~bp.1:JJ/1!1 j"u'' 
1""1''1' nf'/' 1n1.<tnt.1Pn1.J 'i"J•1.19wJ C:fi 'l f"'P"/''1 fon!J'uf,r1/1 (OH-) !l'nl 

uLL1n,f' "'fJrw11 puufw r wfi 21; /,l'lf wpjr {II) <J"Jf'Of!"f"J[' lrnmli9,!Jb1 

.\11'1J'.Wp 1 (W.(re(OHh)= 1. 10- i';) 

F eS0,,+2NH40H : Fe(OH)2 t + (NH4)2S0 4 

F e2"·+:2NH40H :,:Fe(OH)2 i +2NH4+ 
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tJ1;i1 {1fJ~1wd11/1 /JNl.'fl•;; n:f1l"-'Up fiu1111/_ w <t1•L 111umJrCwfnupwf1 op-

1.·,"•tt"'.tn J I.' 1/l1rw,)1/ll'11/ 11 d{"'f'"1l"'JJ f-'c{ OH):;-/n 

4Fc( CIH)d 0~+21I20= 4Fc(OH)1 

r!• n ,, o: :;ril1111flfr (I!) JJJ'l./i' l"'a111,1{d-/1 4--5 111/Jflftlfili w1[Limc ... 

ld; irn1Jl1 ,}:!i :(''l'''[ m1f11Y1/111uFf1 .'.;f1q.11·(1p11fr1l~ lncan,1p1 '/-fo 111 f,l 

1: :1)1111 llJ !; l· 111
• 11L"' <\{] ,, 'i" ! IJ.I [} ""'/.'' "!'L' U/ 11 UI /1Cw y, IJJ p Ill,, 1! 11 L'J-Ulb nu! 

:, l 

.,, . 1' ,, 11/11
11 if/• < hruw 1;/11n 111u .'fih n1:.! UC(' ( I I I)' K?.{f'e(CN ) r, / 

( ~ UJf ' ' /r,n /!.' ."J w L '" 'l?)' Fer -- /1 I.Ill[ le!''' Pf! 1Lm J{11, [N u}"l'LJ f!L 1, I' /1 \ 111:: 

"''"" i''"'J !1 •1 d' ~ Fc•{ff·(C N)r./ 2- /i lr""'l'"J'" 'f"LJ1•fi iu1111 1[ur.)!!' 

1:;1::r11.:f'" lf ..' ·:1~1 111u111n1.J1n' 

.:rc c..: o,+.21\,fr~y'C..J )·./ =--=- Fc>f f'~(C ':'i) J : + +JK2S01 

.'.1Fc" -J,- Z{FP(CN)r, 13-,= f (>3{ Fe(CNJ,;]2 ~ 

f..',ru 1 /. n:L'Jf'wY1 t'lin11117 I F(·2' l11"111r'i •1• 111<1 1 'f J I 
•· '' ' > ~ i ._. · I .. L .•J Olf.1..I!1JJf{l1 ,'1Uf nt · 

tf.l'f'in,.'.. ,,.,(.""f' 1.1 J1f1wrif!nul 11rw 11,nn11!111J1 ~· w1FwJ.,, . . ' 

S" '.'' 111c:: : fJWf1 lf rurr1111J"' l' "'l ~wl/:t1 brn1/ P-'', ! fJW.f 1[11 1 J f wit1u ewer-. 
&/,[ 111{ f e(OT! )2r • " 

Fe:ff·C'(CN,J. ~- r;'.'faOH =: ,1fe(0!-1)2 ~ . , 2Na3[Fc(CN);] 

Fe-.[fc(CN)c./2 + 6H0-- = 3f-'l'rnH 1. · _.1_z[Ft•(CN· i.73-
·t -' /2 t I "' · .,. j • 

f n.3+.,\, h { I 1'1. ' · I' II. JIU 19 1Wullr11 

1 
· t/.,fnl,Jr 1111Ffr un•t·?•/r1n1 ' {NH4) 2S · Fe3·!·-/· iurzbpf: l"'c}"LJ/Jfil -

1'/r -) /;ui 111 111If1u t· f,11 l1w/Jfi {lll) UNl.f•'/>/11/' 

2FeCb-H'(NH4)2S= F(>2S3 J + 6NH4CJ 
2 Fe31 + ss2 -= Fc2S:1 { 
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Fe2Sa-l' l""h/_nu! t Lnup PflntHpntJ, npft l'ftfJwopniJ F e3+- l' if_b­

pur4wf1'1L1[niJ t JfrLl"- Fe2
i· . 

Fe2S3 { + 4HCl = 2FeCb + S+:2H 2S t 
Fe2S3+4H+ = 2Fe2++s +{2H2S t 

Ill n r Ii: t/. bp9'i.sbl 4-5 'fwflfrL Fe3+-/t ur'l.fa l"'r)niJfJ /, wilhlwo­

!1bl 5-6 4wfJfrL wJnLftn,.rfa unil!/J•ft'ffr [NLOntj{Jt '1-frm bl Lumi/_wr)pfi 

q.n1w9n1Jl'1 lJ.1Lrn<;bmf, wi/_btw9Lbl Jfa .p•u'i.sfr 4wfJfrL w7wfJfln 1 

JjrLl/,_ Luini/_wJ.pft lnir)ntJl'' 

2 . i/r)ni w.l4'"tfrHf'.l'' NaOH, KOH , /rl1lu(bu l1w/,_ '.\JH 40H -ll 
Fe3+-fr unzhrfa .\bm mwJ./ru /;f, Fe.(OH)3-fr dwL 11 u''l'"'JL L11u11/_wr)p ' 

FeCb+3N aOH = Fe(Ol-1)3 t +aNaCI 
Fe3++aoH -= Fe(OHJ< l 

Fe(OH)a-.l' [Wi/_ tnir)i/_n1·J t Lnup fJflnithl"rnJ , pLU/9 wlt,wlnl 

wi[lr[9nd1n•1J l/r 1n,r)i/_nd 1 npr11/_ /,_ 1muppb{'i/_niJ ~ C r(OH)r /r9 • 

Al(OH)a-fr9, Zn(OH)2-fos • 

41 n r Ii: FeC b wrzfr tn'r)"'Jflfa 5-6 .4u1fJfaLfr'i.s wi/_bu,,s!1bl i,,,.,1J,-

11wL NaOH-/r l''«ln11f/1 U.1Ln1 i; bm!~ 4wfJJrLLhr•ni/_ wi/_blwsLbt wzw. 

{Jflni JfrLl/, Lumi/_wr).pfr [n1r)n1Jl'1 9-pb[ nbw49frwifr <: wi/_u1uwpni· 

tf £' I 

3 . t1clfrniJfa t,wJ LUJn.11fan,Jfr rw'fw•L.fr,,_l' (KSCN ) Fe3 f- /r wrzh· 

pfr (n,r),,,JfJLbp.Jr t;b.,, u1nw2w9Lr,,J { wpLuiLJwL t,wrr1Ffrp 11n11 f1/ 

hf'lfrwfJfa n.n'fwbfr'f ( nb.w49fawL JNCf'Ult;.w1nni4 t) r bp4wf1fa t,nnf"ff1-

Lw9ftnL fJ/rt/p nrr'fwLfr'fwJftlt 4nJ'-'f1bpuniJ. 4w/u•/_wr) n/; wlimfr</.~ 

4n!19lLmpw9ftw1./19, 4wpnrz t tfrLbi 1-61 

FeCh+6KSCN :t K3[f-e(SCN)6}+3KCJ 

Fe3++6SCN- t: [Fe(SCN)~p-

~ n r Ii: FeCh -jt 1ntJn<Jflfa 2 - 3 4wPfr£.ftL wi/_hlw9Lb1 1 t,w­

flh HCJ /,. 2-3 t,w!lfat nhJJJ4UJ/1i/_fa 1nir)ni1fJ1 fJ.bw49ft.wL utw{'qniJ 

t fJf1.J.w1ftL Jfrrwi/_w1rniJ' L,wLft1·i•tn< ')wJwp Fe3+-fr "''l/r t;/111-,nn .' 

Ll•'l£' I 
4. l/wtfr 1nJft .\bpuw9frw.Lw!/Jbnwmc (II)' K4{Fe(CN); / ('fb . 

'lfrL Ulf'J·UIL wrz) Fe3+-ft w11lpfo l"'r)"'JP'hbpft 'lhm tunwlw9L111.J ~ 
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j, ,,,,, ,lwJp ( w111Ufbu l111 J. i/LUr) rbnifrLJ tu'i.s 4wU(N< Jt11)1 
·4wUf11L.(IN . 

4
FcC\,,-f- HI<.4{Fc(CN )o] = Fc4{Pc(CN)r, /:• t + 12KCI 

!Fe'' + 3[F e(CN)r. }1-= Fe i{Fe(CN)i; /3 ~ 

iJ,;4LULf'Lhpf' rlm1.frLtwf1 4""'1"'1111£! pwJf!"' J'"·J bL' wnw?_,,19LL ­

t"if Fc(OH ):P 
ll j u [,_ )1 u1/11"f''1 nl.wf19fi w.1fo oq.Lmfl1wJp </_bp[n tr)ir i{Jjw·L rf1 -

fJ J t w ph/J. l 11pnz bL Fc0 <· 4LU111frnLf! "' Jl ~winf. ·n'/,Lb11fi wil -
l" u.s9 .pt" 't I' • 

4w1n•.fJJu11fp1 

<ti n r Zi : F cC h -/1 I '" a"' J'fl /1 ··1---- .5 Ir w P /i1fr!1 w<f_ht LU 9 Lb l .:! - .7 

'f ui{J fol 1111[ ,., fl fJ n L /, 4 - S 4 111/1 fr l nf; w l1m fr•f 1 '1-/1.in bl hr·t, ui{J /1 (II I ) 

< bpuUJ r1fr " ' is UJ .7,1; TU I UI mfr (I l ) w rlUI !_UI 9" uf f' r 

Fcd F t>CN r;), !1uin1/_wiJpfaL 1 w.1lsn1 ~ /,,n/,_ , wqb1w9Ll1l 8-10 4w .. 

fl/it Na 0 l l -,, I'" r) "' .I {J /,_ n J d 1.,, fl /JJ "' u1 ',' "'!''' l ' '1-/1 Ln [;l 11 u UI if_ tu ctp {> 

qntL u11/1 n {rt n ,,fl.' /, 'If' f,l ttl tu ft 9 /r u1 J f. -': LU t[w u w !'nuf l' 1 

;\·\n 2 + .. Ii 1tl:;ml19~w{a:;rp 

1. /l ,,' ,,f1/Jf111!f. Un<[ ·'/if11H' [ (":\ I {4h S 1 ;'V\n ' 4--1' lmr)hlfr wrzbr/1 

<:bm l'lnLU )"·119Lnuf f, 1fwLq.w !1 f. un11!/>1''lfr 1•w9 <f urf''fW'1-ll'J'j, Ll'uu1 . 

t/_wr)p' 

,\'\ nS O 1 + { I'\ ll4 )2S =-= ;\·\n S t + ( Nil1hS O 1 

.\'\11 2
' ' S2 = :\!\ n S ~ 

"Uu111<f u1J f!f' l w 1/ I" 1r)1/n1 J f, !rn u I' f1P n , t b 1111 11 f 1 

tPnrlt : .'v\ 11 2;. fr wri/1 !""' '" !f/1' -1 - S 4wfJfrtf1!, wql1u19Lb1 5 --·· 

6 4w f11'1 (N ll 1)2S · /• t"'<>"'! fJ ' 

U"' UJ 91/ wo l1 •11111/ 1u il I' /1!1 l1u1 fJ/ri Lb[' n 1[ tllffli [ w 9 f, h l w 'l wpp 111 

J ftLlL. Lum1/ •uJpf1 l'" Jn ,JI': 9-p h 1 11 bwl19/11u !/' \ w1/f u LUf"" ,JL" 

2. z, J " ' IU t4 w lfr l,/,I'/' ' Na () IL K 0 l-1 I :V1. 11 2 
l -fr w rzl''' fa l" 1Jn LJ{J­

'i.sbr/1 ~· b tn UJ Tl /)J p 1!1 ,9lt11 u! /;L i\;\ n( 0 fl j~. " Ul'f /• Ln /U 1, L /J mil wdp' 

,\.\n S04 ! 2NaOH = Mn( OH h ~ + Na2S04 

:\.\ n2
"· ·1- 20H = :\\n(O H)2 .j. 

:\-\n(() I I 12· f' ' w11wq opu/11p11LLUtni/_, wnw2w9hntJ t J'"'f 'f"I' ' 

zwgn11L Jw)11fwf1h \ p'f/'Of'11f111' :\\n()( QJ-1 )2 : 

2Mn(OH) 2+ 0 2 =--= 2N\n0(0H h 
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.Mn(OH)2-L' ~b7mntf/Jw.fp lnuh/_nu.f t ppnLLb~nLJ, pWJS ;Jr 
tntJ4._nur w£f[lll[nL uri/_h19ntlf'""J' 

ctl n r li: ;\\n2'-/1 w'1.fa 3-4 "wpfat tni6nLJPfafl wt[_blw9'fil,l frnLJ'ii­

pw·'j, NaOH -fa tnu}n11fl1 'J.farnbl 11uwt[_wJ.f!/1 qn1w91wlL'1 U.t[blw[J -

1ibt l.i.u 3-4 f[wpfat NaOH "- ,:;.,,.Jnq.l_bl' nr 'iiurn1[ur6.rL1 

lP lnu}t/_n1J1 U.1'iint<bmk 'iin1.1'ii 1fanrJ.u1'iinfJft Jbl w4._bt"'!JLhl HCl-/i 
lnLJni1P Jfa11z_k lwrnt/_wJpfa tnt<>tf_bu11 CJ.pb[ n.hwlf9fawJfi 1:wt[_wuwpn1-

Jf!1 

3. NH10H -l' lw .\fo 2~· [• 'iiumh9'bn1J ( 1V\.n(Ol-I )2-/1 Ahn.J.' 

J\'\nSOr+- 2NH40H=Mn(OH)2 i -~ (NH 1)2SO i 

Mn 2+t2NH 40H=Mn(OHh i +2NH;+ 

llwi[w111 111,np->fi1/_ w.1'ii pwLfi , np Mn(OHh-fa 1nutblfintfl,1w'ii 

Ulf'IllW'ff'j'"ll' <t.uiTbJuunwpwf' 1fb6 L fiuf[ tn rJnLJfJntJ f[ntmwf[i{~'l. : 

NH4+ fin'utbpfi9 1nt6n11fJ/i pH-r frrppw'iinuT f, 10,8.~ -/is(Mn(OH )2 -f1 · 

ff'P4- Lumb9JwL 9w6pwq.rHJf1 uru 1: Jw'iiL'), ,lv\n 2+-fi f1umb9,,,Jf! lf'ft•l : 

lft f[wmCJrt/_n1Jr fiui[ bpb f<npJ.mrlf'ln'l lnt6nLJP.f1'ii 11wfuw1yb11- uu/_f•- j 
L·w94._n,J t pwt/_,wf[w'iiwi.wf NH 4Cl. wryw .'V\n2+-!! NH 40H -/i wrr ' 

,,1,..'Jnl{Jj 1uJp wn<:wu1upwf[ l.P Luwnr.J, np.fi9 Ii oqmt/_nuf b'ii 1u1u f[w­

u.finLL' bp~1upfi (Ill ) , 1uun11Tfi'ii/1 ni ppnJp f[wmpn"11b .. nft.'1 wf1pw­

mb1nt -':wJ.wp1 

<11 n r li: brf[nt i/r·nptlw11nflnu! 1/_bp9libl 3 -wf1wl1 l1wPfat '!'>·\11 2+-fi 
u;'lfa £nL6nr.rfl• U.nwtfali t/_1nrJ.w'iJ,,fl/1 J/,y ,.111_bt1u9'iih[ 1- 2 f[wpfrl 

'\H40H -fi tn16ni,1P /, 11/1mb1 'Uumqu16l'fi {Mn(Ofh)} umw,9111.!1." 

bpl/f'"f''J fnpd.wLn}>'/• Jf.2 zu1[buu9f1bt 3-4 f[wpfrt NH/: l -jt fnl ·-
1 

JnLJf/, nrfis t::Lurn' 2-3 f[w[Jh NH40H1 l.wJnq.l_bl' "f' 'iiuu1t/_w6p . 

(f UJN.U1t_UJ'iin1J1 1 

4. Swf'plf' ol!uf.'Ffiltbpf• (ft.w111111pft (IV) ol!uf•'f, 'iiwmrfint.!fi ' 

pft u Jn ,p.wm J wJ nf1p rnJ,fi U( hrun 'L ~Ul·Jll /.i. LU ut) "''l '1b 9 '"fl J wJ l' 

Mn 2 ->-_L' 011uft'1w'iiniJ t JfiLi.b. !'v\n04·-, b. tnt.6ntJf/l! um.w'iin1J .~ : 

MnO~--,ftL p'iinr.nz f[w.rifr·wJ'U/1,nLzwf[wqn·<J'ii hpw'iitt' 'J.f'wf1/•.'1 o'l"'- i 

4._niJ LL 1Twt.,w'ii (Il) fan'iiL' -':wJmLwpbpb[nL t;u1Jwr, P"'JO npnz­

J:ul!L' /"wLq.wpntJ b'ii ·l!lnl'fi'1, ppnJfi'1• 1n'1fi'f f>n·Ltbrl! It "'Jl qi..' 
f'Uift.ur'ii'fliftlLbfl, nf'nL/! f[wpn'l b'j, t[bpwf[ruliq.'iibt 1yb(1J111f11l111'iiw 111 
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I Z ~ •• I. f'11. r}11qfl /1 1111/b£9nt.f/f' 111rt Jf' ufbu ffU1(1N l[ ( fJtJJlfll.U (''~l 
finL[I ' ;\~n ,. . ' . 

i[Lru1f1 /.d1'1!1/1;/• '1bf' ' 

zI-lM n04 + V 4 H Cl = 2M nC b ~:- BHzO +sCl2 

~J--L\\ n0 .1 + 3 :V\11(N03h+7H20=MnO(OH)2 t +6HNO~. 

u• ) plJOr n'[ Mn2+--fr opu/17w9Mtil' Jpf1;h ;\\.nQ4- l!'uflu1-

•- r t . .;,, 1f111Jw1'ii ;;J,,nl.rJwl <i.utj_wuwr1lu1L. 
unu , 

.2;V\n( 1'\ 0~)2 -t- 6' H N O :;·r .5P b0 2 = 2Iltv\n0.i + sPb(N03)2 + .:.'II20 

(' ) ;\ \ 112+ -/1 opu /irr·UI 9 n ,J f' J/rt ll' ;\.\ n Ot . !1 w rnp fin• J" pf• uJ tJL­

flwmn { NaBiO:i . 

<'\ln(N0::)2+5NaBi01 +16 HN05= 2Hi\\n04+ 

+ ,5 Bi(N Q, J:i+5N aN Q3-\-- 7H 20 

•J) ;\\.n~+- -/1 01JUfi'11.u9·n1Jl' Jfi11z_lt Sln04 - wJrrlifaniJfa u1brun•1.-

.'pwm•ntf ( ,\JH.1hS 20 a1 

21V\nSOrf- .'i(N f-L )i S 20~-i- 8H 20=2H;\\nO, + 
+ 5( N H4h S0 4--i 7H 2S04 

<fl n l ' h: w ) </J11ptlwlinfJ/1 Jl12 tfbp9'ii/,l Pb02-/t i/rnJ![I J!U1'iiwf[1ti ­

fJ1wif p t/rnzfi, 4 - 5 Jrwpftt 6 t H N0 3 /, 1-2 f[wfJfiL Jw'iicrwlifi 

11ftrnriu1wfa l"'J" ' JP ' !uwn'iinir11 L' mwpw9'fit,t r, bn.w9 'iibl 1-2 rnu1t, , 

lbmn w!L uwnb9Hl, 'iinupu191tbl Pnrw.> ff'Nt/_ 1.r. 9b'iimpfi!pni'1/' / · 

{n1hni.1/J/1 1fw'ii,,qwf[1uqn 11'U rp1Lf11ut/_npntJl' 1[ft.w1n1J ~ HMn04 -/r 

w nJU f tU y1f w 1r J u1ujt111 

P) •lbrr9l1/;l 1-2 f[wf'/it Jw'iiq.wfrjt 11fampwm/t [ft1<)n LJf/, 3-1· 

~ wfJfit 6 7, H N O J " 1111_ I. tw 9'tih L t IJJl/t ''""I J fa rftu Jn •P w m" ,r" j11J1 . 

'ii/i P!" 1['l•11/•f[1 luwtt'iintf''}l' WU(wluw d.n'lfiqnt/_ p1t11n'iibt k 9b'iiu1r/' ­

·'f>niqbl' 'J.jtwb1 tn1on11P/1 qn111wr/_nrn'JL'1 

'1) :7-- 6 f[11tflf1L w,!ni1/1ntJp U(bf'urr11!pw111fa l"'J"LJP/r'ii wt/_l•[W,'J ­

libl 1-.2 11wfJfit H2S0 4 f[wJ HNQ3, 2 f[w/Jfil wpJwPJr lifr111r1wUJ/1 
lNl.611,J[J /, <J; u. 2 · Ln1J.J.pw9u fl "lw w•t/_b1w9l1bl 1- f[wflfil tfwL11wl1/1 

Ulftt!/>1.uu,/1 f[u11f l1ftm!'ww/1 L"")"'Jfl {,_ /u111n!Jb1 WU(tuf[1w dT11[/i-

f[ni[< ?-jtinl111n1on11fJ/t 'l'n,f1wt/_nrn1JL'' 
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• 

fJ,Fm~mn ' p1udl11.qb S''E= Hd 'j J''~J11imt.nm~ i11nullguin 11 7'•JJ1 4t1,, 

•pu'lf' 4-1i4n11'oJb4> (Ill} 4e/'mJ1,f·1 1p111Jg'l,'l.mrTmlrr ilumn ]iuGu~4'J' 4,,1 

. ,,,,,,,,dJm~ 4ruiftJhnft '1,'1 11111'1,Gmllq:; GifJFm7'ml1/p 1l 1Ju4 t t;"l~j 

' f" 'l f' '1,tnif1J1uJum b/11 / p•iup,,.ml 

· t{m J rlu 'dpiuff mmhm 177'1,4/' il'l,4fmslJmdpf{> ~ 111u'{6mli 41r .tQ 

"''!. 1J'l,114 +tdd / p1uJm·b'l,m11/ J'l,mp·J'gdm•Jt.n·Fm1:, •/lrl,•u 4 4~•!4~: 

zp1uur11'1, 'J'/7 JJ'/'f'l,"4 ~ ~0) 

'I +dN Gfm;/ ' ilp 1uC7m n17, /rijtll i/-suz / p1U/1tlmmml1 J' •u•lfm/11nl 

- 1/p UYI rfa ;"-' I·Jd) p1u1iq'l,'V"J';,mn 4mufrs1··1 n•1ln ·nJ117'mc•uup il-jfd 
, zlm pm;, w1.q1.11ml1irn &4- t~O) t/ 84-+i ! N 'J.md'I, 11 m '! lrm '1 u / ,/ d•1Jm:! 

··mf m;, if 11 u4 +<.LIZ 11 F m 41' 7 u 'I,'/ J"" ed u f1 m ,,,J,,, 1~,,11/6'1 m 'I" ni 'fl 

H00'.:>61-DG"+ t suz= . OOJcHJG. + Sl l-! +..,.zui.'. 

t')eNe:+HOO)"H:>Z t suz = t?NOO'JcH J z+ S"H +zuuz 

,l'' "~fJU1 47 il-5uz ;11utlu ·4l•til'i 7Frnd ~ prn71'1dm ·.J 

. u.p 11>ue)rJ bqpw fmGm6mvm ~u.1'1."'11"''1~ 1/Fm4G~""1" 11111 iflt,,1/1 

ni71 '11NOO)' H;) 7'1'!&m7rd m 1 1/!!jrln /1 il111111n:,, 1ul7 11 41 711/d! JJ""n 
-11 innrl 1;·l /11/.ll 71U'JfmJ l111dp f'>' tlp:ulh1u1nrr, 1/-+c,UZ l/ J;u ,t17,1:1l/ ;J''/;• 

1/d11 'J' ; 117ref ef r.-:Jrv•°f j- ('m/JJmmn .) f11fl!lf1UJ rf J1tnfl m f' i! - S llZ 

+Hi+ t suz ~ S"H++1:UZ 
lJHG"+ t SU L: :: s~H+zouz 

,il(>mpurnq ~m11ll/mn ij-li4<f;1111" 1/~'11/G J. ntj1min tll!{.L 

4t1M£1T1uf111l 4J1./L:n 4l'lfru1 if?rfi/6 (SiH .~ t11J4fmillmdJ'{' fl ·v 
1J -Z( HO}UZ r•uprrnl ~ " 'I'" 

_;• tJ4 'I fi •7 71n1li 11 H 0'-1-U\J lq .'1,G Ill 17 /: :n G 1f'J u•lj '7'"'7:;1 u 'J jYI t J J' l ufi m.i 

_mu m ifd'fmfmntJ 1/-i(H O)Uf. 1'1m4li 11 t{Tiuftu1 i/·I-IO;HN '4dm ·'I 

;; -1 1'{17,fiml qlrm 11/14dm'1 s;-- p- 4cJi' " f' U7 t/Lm 41J'l,1fi : \I Ju 4Ji 

tdp mltJ 

-1uFm fru:n J/li4Julif t/p1uiffJ,11pm 17m11 J. J'' ul•fwl 11-l(HO}UL'. 

O"H9+-HOG"+-rzl ~(rl-JN)uz]=H O'HN9-F(HO)uz 

o"'H9+•(H0Jf1(1· i-1N)uz] = 1-1o~HN.9+ z(HoJuz 

.i1u</1.11ml1 n1t 7 llnpul1 ~:f~(CH N)ilZ} 7'ulr11J,Gm 6"rum J 
prnpfw1 p 1ufpuB1'17'm •l· H O: H N i11!11 •i! ·"( I io)uz ~ r1 11r~ll 7 :.~·"t 

-o~-

ft •ldhup 111l 4Im1 if'1 'Jif6 ( HO' JIN) z7liifndodl14;, •/r u•ftiuprJ ' l' 

I 1' ; u j'ief el ml1tn 11/ Jlrn /;i uBI '1 f1m 17'4111 l,,11 'I" 171p ur li r /J 'il 'If'' ul 

111 J'I, 17lnuu111 'I 1/11m p (, ltl'l"'f'""' Jiffmfm"'J p:1171Elm w n 1ir1,,,,m 

.mJ ljin 1/.J {' m/1 "'"'l 117t5 4 !' d f 1 11~~ 1ul 1/. H O):i !"" 11 1/ -1-J ()UN 111 'lam/ 

-•; /1111 j1111i·11~l;f.•/m l1 •.(t/;ff111<'"'7 lrf rJm'1 r-6 •/""' •f.!i1i.ff; 'V J u •ll 

0°IIZ' ~ - - i 
60 LIZ= -H06 i-"(Ho)uz 

0~ 1 1i-l- "ouz"cN = Hoe Ni UfH0)11z ( ;J 

O"H&+ 'iu z == :·l-J6 ··t-«Ho)uz 
::\·Hi ·i- ':1 J 11z ~-. .,., !'.) ! i6 P(HO)LI7. (m 

"jlHllJ./ifJ'1:i- Ji M/ln'J. f" m 

' f' lill;'l '!1"'dd 11qlr1?.;J I JUU/' f' '"' J .<:( 11o;uz 71 1f>Ju 11, l mJ'(; 

4 ---> " ( ) - ·• • ' H O:: ,- '"uz ._ ~ . HO uz ~-·· i~ou::h -:-Ht 

·Jr•h n gfnJ., ,11 ' •:Jr/fl ""'"'/,, }l 1·;7dJ,,,, 

;(110Juz = HOi -'.-,r.UZ 

l : i~' :-.;z + t Y1-10Juz ·= HoeNi-:-'~1:)uz 

117-~(Ho)uz Tl !'"l-ltC']lJ/N fJ B·f·i n 

.1;'1' ."{'"" 4;17 it111 1/ l! ·'!'/ fl '1 lO)I 'i l O~N ,11ilr11!'/lm!17m '"<'Ii .6 

"h' 'l 'iJ' ""' 
- m nm 7,m :> •/ rf '11;m ,/G Ii m 911 l '1 1Jh 'I ,J,/7 'Jf/ F 1111711 'I lru6 'I 'J' u 1/bq ,,, 7 'I"' 

·- ,/.;, :111f'lfiai:•/rafi1:1il ,:;;j1lfufJ' 1 >:1J}rJ•n lim l'f'5G;nlr'171:11 1~1}~11' •1/nm;: 

~ !'l'ir.1 11n~ ;J 11J-('1;1 ]"1 11.·n1l :.J :11 ~:. _:'n11.na : t1 l 1LJ{> i u'l r/Jrt/lnitirt'/11 /Jj).".';.~~ !) 

.. -.~:- l1;r(f; ,fa!;j;n1 :~ r/-~:/dn,/1 £~ -·- i· 1/d J'n1r11tl i/1.11n 4~1{48 :v ,, u ti> 

1fo .d'fJI 1//1 

"lfi!Jm r./m fl m«' fil'md ' / J' "'/' ("117 J'll11l71pueJd 11!/f1" ilil(Jm71wn'I, 

t suz ·= ·~ S f-.,.zUZ 

D: l li'~i : t suz=s'f HN)i+ "!J UZ 

,Jf:<1J11·u 1,·{ l1.:1u1ijln 11 ·J!:1J~·:'h t1:: 1/1/'I!/IJ ) riiflrn ;,~~ W '/!;- i/d1l :J!}1'·1 u{J 

-·:,,/ •}d'l"liw 1j l•1 ;•:; / 1j'1;n',; · ~H:H~..i) JiliiJ1J•un 41'"''/'1, "[' '{/ · i 

ilJ~p3m~6l1m~u t\- -rill:i 



• 

ft'"l'i'"iMuur[' pH -e r ·w f'.\.;1w911111.J ( 1f /1L1_f, ,::; , )1;1 11>1i 11 .~N! {., CaC0 · -1· 
/!.1/ li191u lt f! ~·Ii TLW 9L /;l n ' !I t;./, L7 /1 lrwp'fu.-1/ n !' 111 J M1 ,f /1)'"W 1[w !."./' pH -l' 
.7111111!f-wu1w1Jrl1 pn1.'f>h.f1'"J/1!1 /1uunL r•1r11in1[ ( pl [ ;·. :C') 1 IJ.1u "/ U1J1f111l1-

f1/.1,,•11F Znl · fanL11 <:w1u1!1wr l•/1l1Ld /,)1 I l'.!S- 11i1 

ti> n r a: </, l 119L /,L 4-5 4wflfa1 r1/1l1ll/1 1111z/1 111ir'111.(/J /, t" tfllw'!­

'/J f,l 3 - 4 ltw Pfat 11 w1nr /1n uijr wyhu11u wjo 111'ut111u'J1 [j111t111J1[u1,} /uwt< 

).",,,,.Jr J r i'"' F"'£' /Jn11Ll.1! <> <>·'r "'rf' "1~f.11 ? ""l' '~/1111!11 7. nS . /1 
f; " mi!_u; iJ11/1 w ""''I. w [} n uf I! 1 

,5. '~r in f1 q11 L /! ('If .'f /;f, /•tut /111~111/'F·w 'l n 11 j C 1:iH 12S ~ ~ !1 ru 1f 

(C·H~,j,! N.df2CS Z112 ··· /1 .t;1;,,, "'il,wf{. 1·.te,,f1 ,f/1y1"1/1u.r'""J w 11 :.11 .• 

~·ui,of111 d ~ 1, 1i.,.t1 111f 11uhl'""'J/'~' rlur l.r;n 1,1l1 ""l' 

l., l ·nrur1n1Jrt/r1 'I. fNL tl t1 1._< fl f 11-1 lftu.1 {/1 u.1~· ,~f, t!/1?'J.1 ""'.(!'''' 'f /J. ""1.'J/r 9 /rf·, .. 

ft'" "' i:;i1/rnl1/1,'J , u11111rn1 f11,, ~n 'tf f, Lw/i 111u11 1J/1L 111 u1 1 /.'l"' 1f ·w tn /·n11 L/;1.,, 

"' .'l .r1. :n111111,1;f'r t;r ,111,,p 11/1q.L/," L NaOfl -/1 1111/hu1,,,111 "!''"ti! 1.'i..1 

/' :;1J1 'I·"' I"" J !Jr), '1 r ,,,,.,,, < w_rm ffU, ,d, J" i 1uL I" fl"""" z 112·: -/1 w n ~/JI J" I -
f1: Ill fir ~UI(' '·Lfa l "f'N] '·l l1 nu11111w ~/JI 1/1 ~1 /, 'lw !1111 l1 n 1[ 1 

11 11 r o: .'l/1L~fa u11z/ 1 111.t'J11t1pµ 3 - ·1 lttL/J/it 11< Na~02-r iJ/1 

i ·· u/1 rJ'"'"' 'l "' '"t""/ "111•£ 111/"1"Ll1 J l.t 1• "11111
.1

11111 ,,,, ,,,~H/1 "'1/i ,,,. 
1/ 1111' 111 /1'u1 U.J'I t ""l " ' JP/1!1 11 wµ,,9 fo~·,,l l -- 2 ~11J.1fifti l1w/n.'11,1,1 v"ftt"I·· 
11/1 f7 tf fl fa 1/11w1 U ll.·UJ y<{w q I' ,) /1 'll' t Ju 'I d n 1/ I; w~i!, ,'J L /,I p l.11 1tf111 /1)1/1 {'/ 11 -

1111:f>nt11f111.l/1L l1u1tl 111/,111!""Pl "I'"'J/11wdl1u.1!f1J1 r1r<.J 111.! /J·1 'l·f1uiht tf n ttf,_ 

'l"'JL "'lwVf• 'f"!"'9"uf11 pdf1 Z"~f'Y.I" 

Co~,.,. ,, ri L w ~9 I' udihrp 

1. IJ.1! n 'ii,pr11 J/1 u r::i ~•/11/[I i/1n/1.lllq111;1 ,_" !; ~··' l' "'l"'/' ( f f ) 1111;f1-

!'/1 t;f; .,,' w 11J.IJ'p_w,'Jf1 l1111/ u l< Luu11/w ap. (Cc; S), "r"/' Lf.111 4.w111 11111 1,,,,, . 
111 b,9111 ,J £1 11111 /JI w rtfn ul ~ p 1-1 >·3 16 q.h"(.p n , J I Li II P'"' l UI /1 un 1 / ·'Pl"H' _,,, 
I'" d •/ti LJ frn u r Uilf•llJ p fJ "/1 I ,},j 1! f' w 4wf1 fl fli/.fi /, 111u 9 111/11 U/ p fl 1/11 tl ;, .v . 
111114 1111L t n<d-1[nuf !, /u/1111 111 'l wfJfJ1//1, .u11z111nw ~w)1 

21'/1 J/,y /, f(''tudL/1 u1 /•f'Of.u.f1 11{1 n 1 pw,'J w /11 wf//Ji//1 

CoC'2+(NH4)2S =CoS t + 2NH4C I 
Co2 Lt-S?. -=---CoS t 

{Jflc//s, 11.1p111u .f !:r -

{r1Ul([)I Nl(l'f11 1. J I 

CoS-t 101 IN03=Co(:\J03)r l-BN02 ·l-4H 20+.I I ~S0.1 
CoS -Hl20~+2CH 3COOH=Co(CJ-hC00)2 i s+2I-·l ~O 
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<I• II r l.1: ltnrwl'"" ( If ) /!I 'll• 1nu)n1.1flr 2- 3 ~ 111flfotr L w1[hl "·!J ·· 

),/,/ )11111!1/!ui l1 u1<f11l1fr fl u l /1 Ull i f!p/111/1 fn1<lni1/J1 'J./11;ibl uf1 'uuw~ 11or}· 

p /1 IU 11 llJ i'" !J 11 11T l" l11Jt111[ w <} p [! ,.,[,!w Ul , , , L ttLti n1 J/J" !} y f,h 111(1r ·'/>n I ,,1. -

1,, 1 1F /1rn 9n •/ , l " 1<3·111 1P {' /Jw 1/1 l L • L u 1111/ "1 Jp/1 1/ r1w iu~/; I UJ 9L /, l J /1 fl 111 · 

11,11 !1111 flh w 11nu .. ,, f1,,,L [1f1,,, /, •11L1.pw9l1l1u 1.w dn'l ~h1 1 nr CoS- ;1 
f llll)J/ 11.tf ~I 

:!. IJ<)n, w14 111i/1 f,/,f'i' ' Na OH 11 KO H, ~ ripw[ in/1 (11) t:1tzb;1/1 

·: /, "' 11111UlfLU9 ),,,. J /, ! 1 t; '"11'".;!" ll llll[ / 1 , , l'llJ/ ' "-1"' !1111.r11[1-ua .f.' I II f 'L' "· :11-

;;W !J!' /,I /1 u "'l 4 w 1r1 I UI "1., f/ 111 lj n ur "'fl /ti UJ I' !11/ n ,,f ~ •/.ill r'lw y r11,1!1 I, :i ­

p 1u 111• f1 .\fr r1popu/1 ?f,' Co(O Hh • 07f1 flfJ1[1u ,)./1 ~1{' u1111r./16.w l1w1°:" !1 

" ·f'"f"l"'.'J°L111tf ~ LpwL il' f1!1ll' 'f"t12 'l'" .JL/1 Co(OH)31 

CoCI ~ i· Na() f-1 ,,::; CoOHCl t + ·NaCl 

CuO HCl · l· NaOll = Cn(O l lh ~ ~ - NaCl 

-ICu(OHh i ·+ 0 2 +2 H20 =4Co(Oll ).• + 

1!
1 n r i• : IJnr1111w f1 ( ll j u:1l ft l"" i1111{Jj1 5 - G ~wfl/11/1 !1 wifh1J.·r:;· 

11/,; 1- 2 'i w /7ftl w l li"'l '" l n u)1111fJ · l1z l•t ),,, .,,tfw<ip/1 ~t ntJ!1l" {),J ~' '"" 
1:1. 11./1 ,),u111 <fw ap/.f1 u11f l,tai:/u/;! '~~OH /, ri/•v.l.t 'l '"! ),/;!'/1 1il0 -

11w1}>11/.1n11ft1 ( ftw 1'f'".I '" ->1/w[''f " ''! '" .l!1 "'l"flJ) : S1111 IU J'f htilt n11{: l. l.,11-11, 

;..,· :t" " " t·"•P1,, ,f1r" 

.j. n1!11 !1/111dtf1 / 11L d111J fll' l1u u./,9 l111uf I. co~: ~ winj..nl1!rh111: ':'"• 

ll/ ll1 .( 1J1 t111u11L111<ip/1 ,\fJ111/ , "l'l' [ll<l\tfn1,f l !11,111 w1/l1;9 nil1n1J b w •il ' 

i1/11: .,J'/1 •u'll•r/1 1n2' ""'"'rw9 111.1,,,; ,11.,1pl1 q1111l1/1 4 n1Funl•I"' 1F/11119 11 . ­

fJ j 11'111 

<>,C l ~ · 1\ ll.O!l ::·" CcOHC I t · l NH.Cl 

CoOl ICI ! : 7N H.10 H = [ Co(\ l-f3) 6}(0l-I), + I\ 1·14CI · f-6! 120 

(II n ,. o: C(1C l2-r 1n1Jn11/Jr 5 - 6 l1wfJh/• l, 1u~!,l"'fJLt.1 1-·;] 

11,,, fl /r I wd 1111/1111 H• 1n1 /J 1111fJ1 !]. f.111 Lt Lu ""L w J p. /1 11/TLW l "'.'l n11F L' 1 l!._1 . 
;,,,, ,-/.,;,ft 111111/19 w1f f;1111 ,9l,/,l Nl-f40H WJLpwL, aljif1l lt l11u111f 111 J p./! 

l "I J •/ ,,, 9·1"· t ,,, '·'1./1 n IL f;yrs17 ,,}, UJ l1o fowl1 b r /1 /1 nl1 u. f;ui11 ,:; 1111/ w /Jiii{"" ul. 
! 1 (.f'(' I 

-1. !L · f,Jr.'"f''"f" ·~- l1 u;-~p"ll' C1ol !!{NO)OH ( />u/1Lul1n1 ((lwli .. 

111
/

11/e) . l1npw1m/1 ( fl ) .1111Jl1fo wrz b11r .\l.u, w nw yw,9L 11 11T t Lhr11iir -

1h11111!"'1/1L ~ "f' '-' [ 111/1 ( i ll) wrll!
1 Co[ C10Hi(f\O )O},, "l' f' 111 l1 ,rn::n-

1L11ui ~ ll"'f"Fpw'l"l''l f1uu11[ 11!tipf. J. l i nif 1 
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{/.hw~9p.,,J1 ~U1tnu1p 1/ n1J I, t;/; i:1'1Jl"l "f"'!JwL'iibp1uJ' 

w) pH -£' ''l /;inl! t· 1/t}1ft 3--4 11w..t:1Fw11 T1br""J1 nr'i! ft"' f''Twi[n ­

l'"tJ bL pw9wft1w{JfJ1[ni/_ 1 

p) fJ.h w 4i:n ,,,, r •l /,{' 91: II til /, L LU il';lJ J1(4\n •[, ,, {'UJ {; uq/1 ~ "P Ui l in 

(fl) finLHp£' opu/u1-111LwL ~11ru1[u• ( 111) f1nL!,[,l'P' 

q.) Co2+-/r t;u1Ji:nL·wph/"t1uLL1 /i:•111f1q.wpn11I /i11 f~;iJ /1nLL/,l 'L'' 

Wrtw2w9Lhtn./_ u"-'"'f"'! f, 11u1111[nu)p1 

'l-) Co2 ·1·.ft ':wJu1Lwpbp1iw f1£! il'u /11 mu 17.w 11n1J Ni2 + /1" !,);/, f'L" 

41> n r li: CoCl 2- /1 l11 1011•1Pf. 3-4 l11ufJftJ/1!1 mqb1u19 ftf,1 1-.2 

/iw/Jpf 1JUJ9UJfuwfJfJ•111 1 5 --- 6 f; u,filfit p1!1!1,/ UfWLnjl·WULllt/_W~ (J. - ':..f1.u1pll · 

'l"·~-Lwi/.P11Lf1 [llLOll LJfl ft U.t1-pw9fil1 1'""'1/1!1 r:uqLfif!.f 1[.pun ?·/1 -
mbl l1 w11Jpwq.11rz !1 11 :11rf..w o1'i' :1111111 9111.Jei 

5. IJ.J n LP'" ,J /1 tr ' "I uiL f. 'll' · NH ,SC N / 11 npw[UI /1 { /! } u11lh f' /1 
['• u)·11 <J fl /1 "b'm 1un1u f 1'19 !in"' !,· 11111 urn I! Ill q.111.1L /1 ,, ,,,, "!! b puw ! /1L 

1/ft wyn•f11n1L1 

CoCl;d-4Nll4SCN =--:(Nl-l <)~fCo(SCNJd + 2NH4CI 

lJ. JU nbw ll!J/i wL lj u1 :11 w {' '" J /, f, t; b w lJ.jW l Uf ui 1J u1!1L hrrn 11J. 

u1) 9h1pp ,,,, J ("1:n P/l1~w1/1L 1T/. ~i; · 1fw!r ""'' 

p) l/11Jua '1 #u /1111,/1 f1 i;1 _: :1Liw 1fiJ'll~,l! P"'!'Jf'w!JJ,/;l'n' t;1u t!iu;1 u11 .. 

ww1inp611u! bL wJuf1/111 11Tfi rwr;.1.d:i111/i fr1pu1 1nt<tn11fJL1 ~wtf PJ"'l' l1q­

f,/;l'f! (l(wh4-=1 · t0- 3)1 

q) lvwfi 11 u-i1n11f /, ), Fe~- /111f,), f, f'I'• np 1Lh111u9fi1111T !1L Na F-/1 
1tuu! NH4F --/i J fit n9114_, 

'l-) Co2+-/1 \w1mburl•{' tT11.l1i.' ;j: /1:w!111wrn1.:F '.'lli 2 ·~ ¥·111inft11'i11:: 

h} fl.l11JJ/f!Jpwj/• qq.wJl1n<flJ•1Lhf_r pwpJpwlinuF ~ u.11/f1lwl ftnt:11lf1 

w n¥w J "</J 1wJ/T1 

,,. tl r lt: Co2+ _ , , UI rz/: l'" Olrt 1/J fo 3-4 ~U/ fJ Ji 1ft11 u•1 '' L'" 9f1 1., 8 -1 (} 

4wf1JrL 1uJn.11ftn1.J.ft nn'l-wJ,./117.ft ft1pttt l" ' d11 11fl It 5-C ~1wtflftt wJft1-

uJ[l/11t;,11l' l>u11/1w1: w 11h1 Lt 'ffLllh[ w 1ft11' ntw1/111 zhr-111{1 '[ -'1 t ln1:ofnpnul'f! ' 

Ni2+_~ nhwlrn)1wf1hrr 

1 . U.J n L /•n ,,J fi 1111 •t·'P/"ll! qi n fi1 w 'l '1-"'Jf t L H b t/1 ( II} "''1. b /' /1 

~bm' utniu11119L l11n1[ 11k huw1[.w~p ( Ni S ), 11('[! i} l" t~1[ntil f:n up ':wl1-

r"·.i/ii, /lfJ111lil,11j1 h P"'.9''' /r..·wflfl1f.fi Jhp_, l-""19 [11 161/nuT t nu!l. 1l op. ­

u/111/•,· pµ .. ,_>.l.p1!1ti', "'l'P"'J"''il"'"' Lt lllj / 11tJl,,1 opu/:rJ/1l libpn 11Jz 

Ni2 '·+ s~ ·= NiS ~ 

~ i S + 1Ul INO:i= i'\i(N0 -.)2 t lf2S04 l-8N0 2+4H20 

•!> 11 r i'.t: NiCl2-/1 l"'dll LJ/J/1 2 - 3 ¥wflfrlf1L wt/_b1w9Hl f1n t/1· 

~"'' ;, ,,,,)',, !: /11111T /1 1.111J t ·7>/11i ft / n ll~11 1 i{d1 'J. n J w 9"' J u/, lwm :/._ w/J ;!/; 1/ 1• 1!.: 

!:) '•; l _, 5 l/ J.J•j://11 '"''i11 uu11 /1u)1 /ljJ111 Ii w w.p.11:9!1',11 

?. 1. ,)r11. "' l!l"'! fi•h/,f'[' {l\ ;1() !-1, KOH} /, w Jn f1p:l :. 1!'.f1 i:/11}.f'D; !• 

i:/:in1 l./·'1'·i/1( .' I) 1!.111111/1 ~:11111 111n u r_wy"t!n 11.f /,f, ~u1.J.1111z-w ~1. 1.J~' 'i. /1 -

!;f:,1/; ~i"li' ''l'"i' ·t' '.\/ i(O l 1)9, 1111:1 l '" u·/''"' ~ flfl1.,l1!.r''" ''' ' ·"fo;;f: 
~ /• /, 111tf n l1i1:1 11f /1 uu1 /;r1 ~ ! ''"~ u: Jfi~. f, i:" : J: 

.\ ;Cid 2\i<JOH '"""' Ni(Ol 1)1. ~ + 2NaCJ 
\i(O ll)d :!I J::..:..;'fr't : 21!:0 

U.:!11~i f!'l1.l'/1 t:/•'Ji10[Ju/11fl•tf I ui/u 'i llJL1iLn11l t !Jftltblfa <f.'ff O.p 111w1rz , 

"f't ·:/"!!'op 11/"fi' ''"/t'l!J" L~ :i uY / '" J ![1. 1 ii f '" u w2w !/u b ~ r. 1f I; u- ::;11 • l' '' 
'l"·Jl' /1 Ii 111Su11 f, f."' m J i1l1 :;,-.-:_ : 

:3.\:::-~ 0 1 : ?>! il10H -"'~ ( .\!Ol-l);'.'~01+(i\ H 1)2')0;; 

(\: iOl I j~su .+1-:·\ 1·1 ;UH ,-.,,, 2{ :..J'(N I·h)c](Olijn -

1-( :\ H,l2S04-l ·7 H~O 

cJ:i u r li: /J r,fl'" </rn1t<\111l111fi!.lr1.f1 ,u,! t/_b r1:1Lbl 3-1-v.11~wl1 l1wfl/11 

':/ . .,,,,,,i"""/1111 r 111)10:1/i/1:1 11 uuLf•f lll!J),f,/· w11w2ftl1 if.npJ.w1,,:[ffa 'l, ' 

f: uo 1111• /11111ij1 •,'/17po pu/111/1 r111t11111(J , "'JL 11i{ l1L11 /i ui11t:ip_w9w J 111.'u t!l­

•/L"<; ;,/1 •i11w "''i"·flfi11 1, f, 7 f1r1nr1q. t/rn11,\11JLnp j.L' l1w.fl.fatLf.p111/ 

N f-1 40 H - fi i'"'}"<j {J 1! ftli I/, 'u i: mt/ w Jpf• <(II J J.U 911ufl'1 '} /1:11 h1 N H4 0 l 1-/1 
11"{ /, l:i n 1 lif1 ;, J, I' 'I rr p J •11.fl ! 11 1LL' 1 

:!. 'i-/1J' l,f-1111;tfwr. 11/"i['' (Cl LCNO HN ( 9 11uf'ullf1 n/; 111/1m/1:Jr)1 f1 j:-­

l1l•if1 ""1'·t•I• '.'l.i11 wa111iw.~·l11: :iJ' ( 'itl,11!,·11 ,fulll!!"wJi' i' '"'I i1u,p1lfrt1 

lw r1; /wr\",'' ,\ f1111( l./1'1hlf1 j11:J..j1 ;:.,,Jui'i!w/,/'f""·,f{! ~u1111 u11111<J" /, ), 

\1 11. 01 f. /• 11 /•t'" •I w ,,, ,,,J p 11 :;:; 5- J u w<: 1F.u,11ubp.11td1 f;fJ h t!/1-

~·.;:.f.. 1111 /1 p!· I ,~·.-;; iO, "'"/'" l1wplfu11/npn1.1l' /,f, pw9w/t1wfJfJ1f r.1f1 l!Jui/1-

'i"'I;/•; ,,. ,,,,,,_!i"·#r.,1, fl" 'f1wr 1,,, ,,,,; t.11 Fe2·-, Fe1 i , 

/111 !d, /,I' l" 
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Cu2+, Ph~ ; 

.... 



F e
2

• -[! "-b I' w 9fu11J LL 1011 U1 p/1n LJ fr 1: fr 'l.I"' .7,,, u!pw U1 '"'·I 
Fe

3
+_/! 4w·u1n,J LL 4nJuubp11/1 M.1n1( L•wm!'f."'·Jfa .'f>mnr.ft1i/• 

l1JJ.1J ubq1.,f;rn1wL w'l_fa J{t2n9ni/_1 

Cu
2
+-p 1:bnw9LntJ ht (NH4)2S-/1 ln,,)n1.1fJni/_ w 1l'l/;J11 c/_, n,pfa 

'lb"fpn,,J LuutniJ bj, CuS-[! /, NiS-L" Ou1w94_wtf ~ /, Lu111.i/_wqi!L' 

J2w4ntJ Mi /ufrm w'l.wPfli/.uif' 11·1wpm9Jmu '"iw1JwLf1tpn1J, n{'{t ,j"/;2 

In' tfi[nLJ !, J /ri w jlt \l' i S-p· l[ 11ttf1[wJ CU S-l' < l nw 9i/_11uf ( J /1r_w t/_ 111 J ­
f'faS1 

NiS04+2C.iI-IaN20 2· + 2NH 10H =N i(C.JhN:?O~)r'­
+ (NH,,)2 S 0~ +2 1-I ,O 

q. n r b: t{t41,r/• (11 ) 11111!1 l"'Ju11P/t 1-.2 4wp/1ifaL w 1/l'L '"!j " 

Lb[ f111LJL .J!u1Lw4111.fJ1w1ip q/1tllPf1l'1ffaopufrJ/1 /.,_ wJnf1{tnul/1 ~/t']{'­
"il"P'lfa 1n LJn,Jflf1f,f' ' 'l-/11n LL {w!; J/1r1 Luu11[wJpfr 'l"JUl!JnLJJ.11 

tiu.stim,tbf'J• 111 Julfllti •lhf't.nM:rnM•su.ti ctira-u.a.vc 

ll.tfnf;pw~wjpf1 Jbpa'} 

III /uJp.fa 4wm/1 r..L'ul,f'l' Li1[J-w/11Jrl,p/1 f'wdwLbtnL wJnL{tw4
1
,, _ 

JfaL Jhfi!n11[' \ fiJf1t/_wJ ( wJnL{tw4fr ffWJfaL /nttfntjfJp (N H
4
0 1-f) 

11 bp ']fl rrdn1.fJ J 1uL t/.11w. UI ,J nL fr n' J fr ~· ·?. b r1fr w "-~ w Jtll fl JIU J p I U. .1 '1 11b UJ-

1'""' Fe3 +- , Al3-i- , Cr3+ /< t1 )1/,/;l' i.' 1.1 umnu! l'i1 ~·f,,!!10pufr11Lln/1 i.lrn 1/, 

/r 11 4 Mn~-;-. f' , Z11 2 i--l' , N i 2~- -l' , Co2+-e Jtn,J b11 1n 1<JniJf1""1M 11 2 · -f. , 

{Zn(NHJ)r.J2 t-- fr , {Co(NfL )B p +. ft , [ Ni(NH:i)6)2.;. /> .ikni/_1 

f Il fuJ p/1 qwut /111LJ1 /;l'I! f, LPwfuJ pl111fa pw rl wL /;J/111 111 /; 'l/' f. 111 . 

fibLr.tJ CQ2
l /, Mn 2+ /. n ~it/;11/1 1:u..,,-.·w4fro 'l., ,uml•91uJ , /, t 11 ,..,i,.

9 
.t: w

1
,,,_ 

Lwpb11nLJ[' 11dif_w11wLnuf {1 nLu111ft "J"lllj! ~ ']f'Ultp -:1u1mfiwpbrbt 

.w·qnwcwfJPt/. w i·/rL tn•onLJP/• u1riwttl.fr11 r,,J,,,zLbrnu!' J/1.tz_ M,/Jw. 
/uJpbp/1 pwdwlibtl'' 

l. 'LwJuGwlpuG ifinrou1r~otJGbr 

m) Fe2+-p Gw.im&.wpbrnulp 

r/An116wpl1i{_n11 l'"Jni1fJ/r 2-3 qwfJfrtfrL wif.hlw9f1hl 5-6 ftwflftt 

finu11 HCI /, 1 4wfJfrt K a{Fe(CN )r,}·fa tniJm1fJ1 bpi, u1nru2ui11m 

qwUflHJrn 'f"'Jf1Jt f1umi/_wJ[!, LzwLwqntJ ~ 1nuhtJfln1J wn.liw f 
. Fe2+_e, , 
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p) Fe'~ . ji liwjtnliwpbrnufp 

1 1 .. 111 '1 L"'qn tJ/J/r 2-3 4wPft1fr1t wi/_btw91tb[ 5-6 qw . <iJnJrll UI f''t'l · 

HC! /1 2 - 3 4111pfal K4[Fe(CN)r,}1 '1wu1ntjL11 Lurni/_wJ -
Pfat Lnu[I . 

. 11 ,f 1_4wJntJ I- Fe3+ -/1 w1tqwJnLPJw1t Jwupitt p.fr wn1u2w9i · f' , 

Fc~<r 4wrh1ft f, t;w1u1L•wpbrh1 1twb. NH 4CNS ·fi Jh_n9nq1 

q) z11 2• -J' liu•JrnliwpLrnufp 

Ut t;f' ,,,J!i2u, I, itW,fu wurbu ,;,'.w J'm.L wphpb1 Zn2+ -r ,. nrnif_< b..,.,f.t •l br­

p_frLu i{_bJ'l" ' Jn t fJJwL l'LfJw9.{!n ul 1/lJ JwuwJp qn{';_-"'J t ;.,· wrwltfr,7 

Lurnl9J1uL UfW1116.wnnc/_1 

1.lmwq_nmtf:n11 L"'q"'J/Jfa9 3 - 4 4wfJftt 4wfJb91tb[ m{tq.btft Jbi , 

wi/_btw!JHI Na 20 2- /i Jfr p.wit{t P.l"'!'J,'l Lt uUfwull nhw49{twfl1 

wif_wrur{tLr Uu1w9i/wJ J"'q"'Jfl/rs 1-2 41.t1fJfrt 4wflb9Hl ·'Pfatmr/1 

fJ'lP/i t/.r•w , w 1 i,,,, .t; /,,,, /, w nw 2w 9 wo pJ-f1 l f'2 wqo·ni/_ iui/_ h l w 9L ht 11/t m {t ­

q_nL{t l nt Jn ' ! {J 1 /Jfl b um w91[111J f. 4wrJ frf' o ll_•w 4, JJ.IUf w umqw ~ Zn 2 .­

It IU ut/111 t I' I 

2. III f\llrl'~ l1wu1pnliGhr.p r.umbgnnlp 

c/>n11c\uiL11flft Jlz if_hr9Lb1 20-25 4wPft1 if_br1n<J-1[111l l"' -
Jn,1fl· w i[huu9Ll1 5 - 6 - wqwL qU1fJ/rt NH4Cl-/i /.,_ NH10H-fr tn• ­

dtt LJP Jf1L zh tn1JnLJ/J/r fln•Jl t;frJLw1frL (pH = 9) 'l_w11Lwll! ' UU1u;_7· 

1/wJ )awnf1 n' f''ll! mr.upw9Ll,l 211wJ/i1t pw1(ii{tp/1 1_11w J{tLJ_f.t bnwll' It 

u11[/;l '"!J!1bl 12 - 15 l1U1flfrl ( :'-J !-f 1)2 S - /1 1n1.>n1Jf11 Ill fr11Tpfr qu,,n{tnL­

Ll fTl' wnw2w9 L11tJ /, f, !1umqwJp' Al(OH)3· Cr(OI-l ) J, ZnS , ;\\nS, 

FeS, Fe2S3• CoS, NiS1 

U111tru7l,l Lu111l9u·wt, u1fa1[ntfJJ'"LJ1 Lt 9 b!irnr•frf/in1qhu 8h1tm11/1. 

!/inul"'"'l! ,,_lf, Ll111l1, {tuq L11111t/_wJ/!l' ti/_witwl NH 1N03 U{/..LJflltLw­

~11'1 111 wp f(' n i/_1 /J.Jnf1{tn1Jfr 1t{tmpwuie l1w1tfamtJ I, Ufbllfmw9n1Jl! • 

/> 11 4 J1[w9 1fw j, Lu1www41t f, Lurni/_wJpfr9 .i:bnu19'Lht w11unrr1[ui.> Cl .. 

/inLL/;l'/i 'l'l-wtfa Juiul' , '"f'nL/! fuwltqw('nLil f;j, Nl.11 2-i-. fr ~w1mLwpb11-
JwLl', 

3. 'tiutn1lu1HJ1 Jnt~ntU[I 

~ 1/r.u9wJ f1umi/_wJ/!l' 1!2w4bl 8-10 qwpftt IJ t HN03-ft tnt -
Jni1fJ I' . 111 UJUi[!W91fwL "l'"Jifw1t!1b['·l1tJi fl.hw49/iw1/r l'1tpm9p'L WfUI• 
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q•u r/u '·Ln L .1.; , .. ,,f w f' •up. l w uiil1 L L w L. 1 - 2 t1J.:J p;. l KN 0 2-Jr 1,,,,},, LJ/J, 

lJ.qnww l11uL P fl nLL l"'cl n11F ~ !111111q wJpp' JJr mdw J uiL wft opu /1tp11,r;. 

iihttrt/. Fe2 '-t• rf/iL;b Fe3
i· , nf'L' ltw11l.n11 t tf.l1p[nu}11 •f1Jw'ii <: hmwqu• 

f' L {J lL" 9.p /1 t; w 1.l w I" 

4. Co21 _l1 liwJml;wrbrnttip 

u.1 ) Fe~ 1 pnL/r wnft111Jtll/Jjw!1 'f''"ll!"'J' 

{ flt<hr LJP/1 ;3 _4 11 "'fl Jr i/1L UJ •[ /, l'll !J L ht 8 -10 l1m fJ{•L \J II 4S C :"~ · Jr 

.t;.UJ c1l 9 " ' ~ rrno rJL J {J' 'l·fr JJi h L "1L fru..',[' J /1rr 'l"' L w 1[ n [',, uf l'' Tl(' ,1, !J •: }; '" n' 

"'Jl1[!w)1 Naf l1wrf NH 1F, JfrL1L ""LJ"'I 'l"'JLL wL •;hmwf1w: lJ.1L11,_­

<lin/, ""/.f;[,w9Lb1 8 -- -10 l1wf'/•L wJ.fr./W.fft" i,'111 '1 [ILi !/, fJwifu.u <:u:i;J,l' 

11t ft 11'.' 11 L w J/111 z /; 1' m Jr ft·w"'I n 11 "' q1n!1 u•'i/ n ('ft uf[! 1[11w 11wl ~ Co2 t· 11 w. 

u1.Jr n L Jr w .-14.w i" 1.fJ J'ntL[11 

p) F eH- Jrn !1 ,, p w 9 w 4· Lii J "'fl JILi f1 'I bU/12"' J' 

U.q 11 mw{JfJ •l w 1 /• L l n td 111 J fJ /1 (.1 · f''I- ~ /; w) 3 -4 4w jJ /1 Li:'!.. w qJ­
[ W 9L h l CH;1 COO\!a- /; [flt.d-rr;JP 1,w,J' PF"l'£1;J11;p Jj;l.1lf, i.'''L" .fr l1iu1!" 

[lr:tjl fJP•lwJfrL J'fr2111ifw u 1./r iunwy_mfl""'l' (1nn 1n q.ll pl-!- f' "''r/11f/,r1 --

11wl fi111If1~ .wu1n1"•i/_), 11p.f;o ~· Lu111' 2-3 l1wPfrL u -- l}m('nr;:n-f;. ln1.11f­

[Jnl tr11 . .ln c1If /•9 /, 1n!11 .pwyi1 l.l' bfJh 11r ·uu9•[r1LJ' ~ l1wr:tFr1wquf'L LI[!u<fl ­

ifwJp, wu1w u//lftlLI ~ Co2
·• -111 lJ.,,, l1"· f';'l/1 l t;,,, 1 m~""P'· rr '·L )1w l1. 

NRiSCN-/r .th_"e"•l' 

5 . .'v~n 2 +-ji liwJmhmphrnnlJl 

U.qn U1 UJ {J{J1{ UJ JPI 11w}n L JP Jr ( ;J - r,,. v""'' !I) 2 11 Jll P/ii" It w FI'" ,'j. 
!ill 3- 4 4,a, /J;/11 6' 'U H l'JQ, /, pfaz p n·L1d1 n1PJwdp 1f;112 f,J./, [\; 1GiO·t 

fJ fl b uuttu 2 wL a ,,f ( J.w·L ft L7w11111 qn' .i'J' /;{' iu;)r q , w111 w utn lj w !, j\L 1 '.!.; . i" 

G. f<'e:l+-11, Al3+ -II> Cr3+ _ ,, uil~ymmn1 Jp M. n2 ·i--hl I 

Z11 2-i--J19, Co2 ' -Ji\J • Ni2 +_.~9 

3 · /flf ~ £ 11111 ul uur w 91/w,) fflt1fo1J{J/1L 1ui/_ h1w9L bl 8-1 D ft•u/J /i[ 

NH,C!-/; ':m 'fl•!J "'o l'"Jn11fl, mwpw9),J;L nL 1JJt/_l11JJ9L/,l NH ,OH 

,f /rL !.It ..:; faJl11.u J/1L 1tl w 49 /11n L, fJ.p wL/19 .t; hm,, UJ i/. h lw 9L l t lw 5 11 "' .. 

Pfiu Cr 3+-- e, A!3: -l' /, F~3 " - l' f111tnniil ht t:fr'ff'"l!"f'fLbpfr J.i.t.n{ ''"it 
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B. Cr042- -~ liui.1ml1wpl;1'nldp 

uw/•"'f''l (7-f''f) t1Lw111J _ u1nw9i/_wJ l"'t}11t1fJJr9 1-2 ~JJJP/1 l 
4, ... , p l9L l1 !p/1 L"' pfr f1rLfl /1 i/J• UJ, •UJ J L·n• ~ bl,IT" JJJ tLWfUJSUJ c:l pt}/, w r­
rw ,,5ft t/. "·'i''l 11 ,

9
L,bl p.htr'lf'l'fif1/1 L~ ' ~n11P1 bflb qnpuLntJ t ft.wu1rr1.,pn 

orz.UJ't• wll(w wn,ftw ~ Cr042
- JrnLr 1 

!). :\1 3 1- -]1 fim3mGwpbrnnfp 

7 
1. L '- p pp.11;8Lhl M1Fp1uft1JJ'b PeP-

·pr1 f1i:;wnuF IJ1llllJ91 We:)· L"'of11.( L' 't. 

.fnr[ (wi/_ltw
9

i.,1,
1
nq 2 '11 H2S0 .1) JfiL;!t pH ? 4, nrrfas t;bmn w :/l. -

iw9H1 N!-I1 0!~ - f f~fa1n l'"t}" LJP J/1f1l_h Pt1LfL t;pJLw1/IL J/1
ftL11[1-UJf

1/t 

w nwt. "'!J nLJ [' (pH ""°-~ L~ ... "!'"~P.-"' aJ• f,l' . U "'. ':'P.~ JJJJ... ",'}J_/rlll.':!Ji- i/i wp}<i · 
Lhpf! i/_ftui

1
n,J 1,11 ~-A'(st; q;~ .. ~t',.."i;,.,j.~·;p;,.~t.L'n ··-t'/;lnfiL/1t1 ~wjm11mph1• : 

iF 1uLL' } Ll, /:i wl1 qw{'ntJ Cr0 4
2- finLLb['[! 1 

10 , Nj2+. ~ fiwrllll'iwpbrmdp 

u LJ1 '" q/, l (i - f',,. ft htn n I J u tn UJ 91/ w5 !J bL znr•Jr!pniq·w LJ1 fa pH- l' I n f'I' 
''lbw.p ~ 1/rL/

1 
5-9 11 w\,fwLn1.J1 b{Jl L"'h-"•JPL" fu/ruUJ .<;fdu 111 JftL f,, 

""'iw iff•yu11/_w1rt• lrwpq.mtf.nrbL f.1Jr1n pw91t1fr1·wf1P•ln~r 
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-[!)-

" Jmi ti 
.,··lufm?um •/- -t~!N. / '!"'l'l i/!'1u1;u'/1m•1p11li ,f.IJ,,fm.J. ,/if(J,111 /· ""' . 

. 1 '/ 1 T 11( (! :n(j 

- m!'u,(J 1{ff1 ,;(nu7 i/ptjnifru/1-blifef'IJ"fb l•ftJm? S' - /' l711,Bm7•J7im 'I ltJ(/ 

- m '1 e- <: lq 11,fl J q f• 81/ tn mb ""/,'if 1!111'1, '/El f m fiB rn urn !' 1111n11 '1 lui. ! 

1l,11n1J!(i.lm~mfm!f 4.Tl'i\ .01 

. . . 1Jl'lfi {'111 / /11/1!/ 
1/il rm I• U1 n11, ,,, ,,,.; 1' pu Ii {Zill i' m f,, m ht m I'{ 'I," 'II 11/ 'I to NH 'l .9 I :/ t}111'1 

01-· g 1'j 1~G,,, !7]1 n1 ·1'/<frm/111111'1 <'!m/18111wn f" " '" 'J lt J,,i 11 njm:i. 

rlp1u~Hil 1[J1,'m !unn•1, .8 

' -r./9( i:l-L'J) OJ ] "rd 9(cl ·(.'v)!N } ,J111 mhiur/;1/ilu111•1r; 
,i:(HQ)()U\,\' · ~(HQ }.:l ~J .'Jiff ,, /u111; I . 

. ( J'("' f' 
-l11,/u 'f'lu'''Ulln;. ' l \ . . I b I r . " r; . 

_ 1 '/ ~(;'- \ / 111u1m '(m •u 'J "') ''J"" 1rn'IJ 'T.' 1/1;·•/ ''.) 
'Jl 'Itfl' l111 Jl l'mJueJ lrn11, 1117i1 7,,,,7 1lrl fm 'Jr111r111, 117!' 11,,/mL1 · •, I( : 11111 m .; 

-.'Fn J./11 q I{ ~ ml 111/Jln ~ ,,_'(111 , , L1Lf r(? '!,,JI lq '{fj' 111 :l n1 s '1;/l 1ll{J 1JJ I ~~· u ,~ '" - L%: og 
1/- lO~H 1Jmil1il'1u 'l 71 '1-HOI HN l1f.tfrrtl1 g - r,; r11; l111ifh t1 11J1111 '"" 

-:1:;, Bi/Ju 't1Jl'lufimlm um i/Lilm ]rm,'£ if!' '!if Fm 11,r•h 'I l '!'/Jt J;u.,:f/·111 i' ,, : 

'/ . H 0 11-l N IN 1/n/ 1,, 11, {j rn J" 7, 'I l J dh Uf 111 1 fin pG m m n f' lU lll !/ :, lul . ~· 

fitj'- ·H:o:) '1 01:.- .! ziN t1.1n111rimJ:; 111 ~ ·-: ill \\' '1 ~ - r~1J ·.: 

1J df 1J1f1ul 11,m? mfitft:f mJ p (>f f"' pli m uin ( ""! !/ 

/,./.5:) '"'""U'f/1 'lif!min/niln,J,I }" /1u]'/' f'Julw11n h o J u"!!/ -lid -;) 1;1 

f' 1 u1/ '1 rln1rl uti' m j Jriu •J ( 1J) u17 mdu ? ifb ufl 'I!' 1p/f m1J m"f 'J" 1' m 111 11,j 

lip tll .J '{ dm~jmfmlJ ~ · .1 i OJ · 9 

"(
1osJz:d.:I ''osuw ·tosoJ ·~os1N ,; p1u11m,r•11Jml11 il.eJir11 (' ' "/ 

r) 111upf m di m'1 J~ rn Cf•r !•"' 
</-lON)! 'Jntj ' + ill\A'] t~O) 1J!•Ji/i' 'l'I p111]111hrimJ1rn1l.•1/1 J- .\i LI\.\" '/ 

7-niO:) rip111F£1 111Gql1l1111 if·Z:()N)I ,r1111J71Mmrfmh1 n r'(] 1mJp if;Jifr(LmJ 

itfFmd6 lnGmifmm 'I eJFwf>ul (ZON)J} .'f111ift!u1if17, tf1nu1/lm? liflfmf] £: 

- ?. 11 0S~ ll '1, Z 111£/ 111"1 9-s 11M 8111J1t'frm ' ?.(HO)OUW 'r.( HO)o'.) 
?.( HO)! N '~(HO)a:.I ~ p111l1m17,1 11rlmln ilJu •11,1/iffmp111n1i 

tl.111u~1t1l ~Hm[11nn•i, · ~ 

' ··t"O J'.) ' -r."ouz '-"OIV , 1l 1.11 mb11uj;ifrlu1'I'l .'i 

' ''( l-10 Jou \ \~ ' t( HQ/.''.) '~( H 0 ) 1 N ·~( HO)<'>J .'u f m 7• m "'~ 

17w1/6 rmuuef lir11~m l1 

- rl7 ,1if ,mr /1m n '[ 'T Ei 1/ 1Jl'1 Uf' ul 7 'f'J1 m l'!"' ]•u l 7fi1 u rj,·if d m '! 'IS 1Ur mp mn 'J 

rm /1fim "'n Im ,;7, 1/J 411 ,,, ,,,J '1,'/ r rrr ,u 7 '/ '!flmif m"' I" m 'I :,. r; ''"""'"'/rm· 
1Jf1trt/6l1 m •111 17/ d frn{' 111 / Bu'!m - !J/o f. 1/brf'n if'o ilqfr1 if1! ·'?m1U •i m<f1p fu1! 

'1i- HOCN l1/dmlj 9-!' '"1 l·11ifim.l7/1m 'l'n·1~ 1ur~F·a 111iue/t1 17,nd7 mu1 

• II Ji nl ('"' '"t .('W d f 1/l(>l uJ 7 J' " " ( 111if 1J 11g7 !' 111d /,,7 {1 tf ii II I .7.11 r "c m'O """ t1I 

tf•l!'rnJ1nrl1/[' 11 1f fm1ipif ,•. 117111/Jt (Oft.1 0~' ) lfi1uf1ul r/ .J-IQ P. :-.J 1111/n/ hf'! 

- Sml7"fm 1 1lJgrM·11if +~uz ' :c.i '.) 'HIV '.,., I\[ ' -i,,O~) 't7.U \\' 

' ; ,.••:! / ,1nul1m11 1ud111/11 17Ju ' (1/111•1'1 f1J_i•) 11,if1nmb·111rf; tj1l ur",'1fi 

61!-tiuz '1 £ij -~£JJ •6tJ-+d\i 

il,p rn•.impmJ 1i'..1 1f':!'.lu1! .;~. ' N ' :1P:) ': 0U\'\i' ' 1.,::>:J 'ft 

t ( 6 if·m '1'1 1111 - t , '!il''lif nF m ) /iu 11 1impw d •/d !' 11/ rnlf '1,'/ rnf]tl11 

Jd1r 11111/ 11'1, 'JIJm'!""lm Z rJ,p 11 Ftf·"'\'"'lii7/1 •/'-~"'{I .} " '"'Tr 1/l111 f!l'T.i' 11ifFml7 

-m1ftiu.f' m 'l'/ J1lt11i·nrmml1 11Jgm7? cf·111.1 '!i/dm'IJm '(mFe/wfllJ1il•t'f, 

' 1(H0)1N " ( H0 )0 :) '"(J-10 ) 011\:\' ' '(1-JO);),-J }"Jl1r 1°·<>"'7111" "-! '!'/ 

!' r "Jr 111 m'ii '1;"' '!" 'f 'J""' i .(' ? n 1/ 1l' '" f1i'rn<'111 7 'l '/ I"""!!' I( '; il•1 tJ.1 'I '1f1!u </ 
- ttOJ:) J'.""J'"lrif11ilo ,il'luif ti.I~ 11/tl71i'!"'hm -/ ouz 'f --"Ol\f '1, 7 

f'l ufr?d1111ifutj1 Jd'1'1.'!u 1/ -tr.LIZ 'I +r.IV 1rruifln11 u "'YI •n11l /1 w lc11cr11 p 

.mrJ fdpn/mef'J'I ru?il'I clrmFr/111B•1ubm 1/lrtfn'1'0J•1ln if•!rmJl 'I if·i.u/nao 

-ri 7 /11 if 1' 111 i/Jtn m '! t7J 'I 'I uif111 m ? if d 1111/ J ll ~ p mp '1,Jll/J 17/111 Lh J1 

lwclqr 'JtJ l"in lllj'uJo.iqlll 

rJ.tc:;!N f m?'IJm 'JI''I J 

_, u 'ilq rn '"'""! ,} " p1lm ,, ~ !" u '!'" 6111u /ft ul !J ',,, d m,, r.- G •/ df I u '? 1 u} 

if.11tf11ilotf1v ltfe1'Jl'tfv l'11!flm1t1pm '!'/ltfdm ? r.-z r/eJf1u111uT My/ 
. . 



11· Cr04
2--p liwJm&wpbrnule 

4 - (1'1 l1hurn11! umwa1/wJ 9hLmpfr~nLq.C1011fr9 1-2 lfwPfl f(w-. 

ph9Lhl !f>frL"'l'fr pq(Jfr i/Jrw1 flr"'l dwJwLwl1fr:; ( 30- 60 i/f'4 ) ~{; ..J 
mn p.tfr 2f't'"'IJnt/_ ~wph9Ll1 plL'lfr'1frL/r LnLt}ntJfJ {1-2 f(wpf£)1 .U('n-· 

I 

1lfr 11111.qwJ.n'pJwL 'lh"l.fn1J wnwy_111Ln•J ~ IJw"{n t jur orzwlf1 

12· CrOl--~ libntugnnl'p 

/Jflb tnr..t1111fln:J wnf(w t Cro.z- , w111w wl1\pwclhzur { \ b. 

n w 9Lhi1 8UL1nf'fr!f>rr1.qwmfr {f'u' (4 -1''1 41m} f(wflb9Lbl /u/r•1 
p1u9w,juwflfln• JfrL1J1. pH ~4-5 ( u uin L'i lt frL'1f>¥wutn['/r J /1· 

1."!J"r/.) , inwpw9Lbl L. w4_llwsHL 8-10 l1wf1frl BaCb-/r tmbntJ1q 
Umnt qh[ Luurh9Jwf, lf'frr/.n t fJJnLLf! /, 9bl11npfr.'fmt y.b[t 

l.JUini/_w.tpp' BaCr04 ( ,,_M, HuihL )• 

8hLurpfr!f>ntqWU1f!
1 AJ3+, Zn2+ , 

13. Al3+-J1 liw3mGwpbrnurp 

Uurw94wJ 9'1Ltn{'/rf/>n1q111mfr ( 12- p'f f(Luifr ) 5-6 l[wflflfrL W! 
t[h[w9Lbl Ln<JLpwL \wqb9wJ ~hqn 14 f(w.J Pl"'!'h'lwJfrL NJ-J4Q 
( 4w11fu l.ln • Zn2+ /1nL.fr Luml9n•Jf!), N!l40H-/1 [ntr> n11J.' J/rLt.i 

pH ,,,, 9 /, urw.f111yLb1 1!''"JfrL pwrz!1fap ft i/Jrw 1 Uutfttnwf( tf. 111/JfrLLLt•/i 
Al( OH)3 Wrt1Ut.WSn•J1! 1f¥wl'"'"' { A P +-/1 runl1w 1n1f/1n1Lf! 1n 1t}ntJ· 

fiJn..J1 

14 . Zn2<--~ liw3mC.wpbrnuip 

I! w 9 w fr1 w pp1[ w J /rL l" ,,} m,1f//r (1 2-f''1 f(liln j 7 - 8 l1w p fat faL mw 

•Lf16.wf(n 1J wt/_ btw9f1hl flwn 1f ,),},/ pmu1u1r>Lwf(wL l"'f' 4wJ w1'9l1u1!J 

Lb[ '/W'l"'J/• L H2S1 U"lfru1wlf ZnS Luuu/_u1Jpfr u11iwy_w9ntJf!, "I' 

tnu)t/_n1.J ~ HCl -,h Jbt. , t/_lf w 1n1J ~ 7..n2 ' -/r wnlf"'J"•flr1tLL' ln1bntJ , 

fi/ntJ1 

U.nwfwqrwC.f 

/Jpf'"f''I t/_h r1tn1Jwf(wL /uilpft f(wtnftnLLbp.f! otlurt/_w~ bf1 J{> zw~ 
pLnpnz wnwLALw<wtnqnt fiJJnLLJ,l;pnt/_ t l.ipwL9 w'lhf'f! f.('WJ/r fi tnl 

~"•J:flLhl'"'J <fr'l-!'"lfr'lt/_n t.J u, . fe3+. Fe2~ . ,'v\n2+. Cr3+. Col-+ 
4winfrnLLbpf! 9nt9wph,..~wl hL Oj!ufr11w9JwL-t/_bpwqwL'ILJwL .t;w~ 
q.n.PJntLLhp· 1uur;,Jft11ft n t 9frltl1fr t:fa ri popufr'l!ihp f! wJ!pr1u1/;11 hL. wj 

! 
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/1;Jp/1 f1 wu1/1n '& !,/;{'(! ->ruft ntJ n t Lbf, l:nJuflbl'uw1/11i ,f/1u;!Jn•P!n•.Lfdrr 

'''""'!"'!l f, f;l"• f, w,1[f" fJl f,f,1n 1[ 'l f' W11f1!J' II/ /u1!p/1 ~wm/inLL/11'/' 
-':11'l''" l " '/1Jt<•1fp n runuFL r.u uf:r htn• 1iu1u11nui l,•nil wL ~pwdl,zur I; L' f, 'f~ 
{., 1l;n1;r .pf11F/1wJfr 11u1uJ!111r/u191'f; 41.,qf,/-;l ~bm/,Jwl \ wpsbf' f!• 

1. l~J.'frntnl111n1P1n1 L J., w1l.'fnu1bl' ttlqmpnrf:u1f1/;p 1 

2 · 0 pu/111w 9Jm 11-t/_ l11r 1114w L 'jLJ wf, nl w lw /uuh hp 1 

:q. ll.tzlp/1 ~fr'1-f' "l"'l.I'' 

4 . l/.r. J Uf thl!u u1.1p f1 J fr w 9n 1.f J" , 111.J bp 1 

llmn1qru1w~tt: G. fiwrtlbr l, ju f.T] j1rGbr 

1. I j{ 1l {; l'L" 't}w !1 l/J !, fu J P/r ''"",., /11111 u. .11 r: I• L 1i:flru r pl111f/ t1 l 
U'1LWUt!f11u::win f(n tf/JntLb'1(1n1/ {,f, mu:pp/1/l t/_ tr :J [/ J, f /uJp/;p/1 fJ L<I ~ 
Ill /r /1 l"1 )r /; /' / • ,7 t 

:'. s l ! ff I r[ hpl n , ,} LU ~·wL /u J pf !1111,,., fr n 11 L bp/1 r L ,,.< u; f, ,,,.p p I! -
'j, /rt fJ 1i1 q /r ('_' .I 

1 
;: . f~ ... ,/'!ip /;1., I ll /.uFr- f• l1w111/1n LL/,!'I! f11Jp 111!f1L nhw4 ui/"[t"/ 

{(0:H )~SJ 11uurh9Lb1n1 "lw1Jw1Lfi ht11'1 

·f . 
1111•rr f.1V ~ w111111111 Ill fo11Ff1fr 1t 111t11J1nL'u/,11/1 f'nTpwJftL 1t bwlr 

11</11[ (i\ H 1)2S·p if.n/11u1f1/1 H1 a2S. r11/_ qwil lbS - rr1ft 

'111ft" " J/rl1 r:h1w qm/ 11/fo w'l '1'19111P1w Jr. Ill fr11Fr~fo 4u,.mf>nL -

H ,.11· pnf,/. 1I fru19n•P1nt1rL/;_nfr tl l1.11t/_ M1 Luurn,J , 9-f'll ~wJw"{w -
"' '" u/11 wL n/, w4 9 /1 u1 'ul,pfr { w if.tu u UJ{'11tJ I: /, ('[! : 

6'. /> 'ft ln ~, fo1.!p w.!fo'u 1tbwl1ui/1t/_fo Lh f''l'"('t}n tP1n1Lfog AP+ J., Cr>> 
4.,,, .,,;,,,1,1,1,,, 1 • 1 l 1 ,., I , 

~ , (! ""'"" " ' ' -,l"fPOpu, 111.'1 '"!L "l. fib u111[~1/111fr J. kn1[1 

ti f • f•ui9w1n11l[, /J h frLJ.n< Ill /u.Fr-/• f(wmfrnL Llpfr f f'LUJ/111 l'" · 

"
1!flf pH .I! ifrnn f,· 7-/.!} ( pH < 7)• 

i). /i!, ~n~ •[ I, </r tTL w 1/ n pt/_ nti! I I/ fo11J p /1 11 wur ,.,, LL bpfr p w J w 1in : . . 

''l' 1
' ':

1
'." ' lL}Jwf11Jpfr : l17h1 <:1iw11w:f_11p w u1rphpwl1Hp[! J., 'ff'ht 

n/; ,,,'i .'J/11111d1 f1fr \ 11:i/_wuwpn1Jf,l f'l!' . 

9
· l u:Jwl1 111r•11["'t} t/bpf 11 1r>111fJ1wL c 1'/lw9pn11! •L1u11fuwUfhu n rtn -

( n uf .'.), F .. 31- I 1 ~ .. 7 .• /, 
1 

/
'' '. ·- 1 . • ~ 'lw m pnLLl11fr w n.qw111 •.fl1n1'&1' ["'LJnr.JflntJ1 . . ,, [ I . 

' ' • 'fw pw9win1"/n1.J /, fo~Ll. ,f.,,uLwl(fr ,.bwl(111fr1/l1bpfo Jfrpn -. 

!l'"/ ~ f f ·11111npJ1[ n1 Jr 9-pb[ \ 111tf UJ "I 1111n1u11/11 wf1 nbu1'1!Jfru1L hp fr < w :{_;,, _ 
u 111 {"" :FL l 171! I 
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10. 2.wJwqw['qr/_w~ qh!1J.n1.}nifJ1wf, rLf1wyp.nt1l Fe2+ ~wutfanL{' 
o.pu fr'lw 9L,n uF /1L J frL llt F eh I />l' l"i Ir" u t •1w fr f"" 'f" {' c>1f 1aJ ' '1-rl l 

nhw q9frw Jfr <:wt[ wuwrnuf f!' 

11. </-p/;l Fe2S:i -/1' w11wf'Pr/_fr 1!1iF_ l'"<,}1fl1Ln< ttbw.f19/1wJfr ;;wt{_u1-

u1upnLJ['1 

12. 1.w<f_l:;1npq.nr/_ t/_bp9(1urd NH,10H-/1 wiz'l-b9n1P1w1Fp '.\JH1Cl · /1 
wnqwJnrfi/1wL 'lbUJpntJ z11 2+ /, .1V\n 24 qunnfan!1L/,f'p tf;L ~,11mn1J: 

PL;_n"u fl"1rL I; NH4Cl - fr '1/;f'l' ' '1-ph'l -':wuur"{wmwufr1wL nb1uq9frw · 

L bpfa .t;,,, t/_ LU /J Wf' llLJl1 h["[; t 

13· lJfJi, tn•d'"•JfJn11i 1Ffrwd111Jwuu1q urnqu1 bL 7n 2 + /, .\\11 2 '. 

qwurfrntLbf'f!• /1u;_1'1/," u qw11lLf1 I; '1-f'wL.p wL21uurL1 /1pwpfr9• 

14 . n" pL I; Zn 2+ qwur frr.L,fa .t; w 1mLwpl1rJ w!1 ,r w uLwqfr nbw/1-

ofawL 1 

15, fipLf. opufr11/1z.Llrrnt/_ l1wrhtfr t .i\1\11 2+ qw1nfrn!1l' o,pu/1'1-w,9 · 

Lb l u /1L l /, [\'\ 1104 · /1 d11 9-r1ht ;; ur J u1 "{ wm w u /<1.wL nb ui q9fr<wL bp,fa .; w­

i/_ wu wpmr.J'Lhl'f!' 

16. <l>np.lurr4•fnrz 1rrLrt11t1f/nul fal1z.u1b"u qwphlfa I; ':w1mLwphpb/ 

:v\n2-> qururfrnLp1 

17. l;fiJL l"' cJn•1fl·rr1J Jfawdu11f wLwq '1-111!,,/n1 1f bL fe3 ! /, /1J1' 

~ wm fanL L br1p 1 fa u l''f [;" u yw !' btf1 I; '1f' urirp pw J u1Lh,i fa!"u'f' /19: 

18. /IL{_"{ b" u Al 02 - fan L p rjin fu wp·q bl Al 3+ q 111m /1 nu /rr 
1 9 . PL;_ u1 /,,. u qw {'ht fa t ': w 1 urlr w p b pl[ Al3 I q u:m frnL l" 

20. n" pL I; u1unLpwqw1fa!1 Ii UfhpoJ'ufa'1wJfal1 Jhfilrr'1Lhf'fa mw11· 

p Lp n ,,p i•nLL" 

21. fl/bpopufa'l-wJfrL Jbprr,,_n1_ frlit"lh"u wLrwu.l1l Fe3+ Ii ;\\w' ·· 

fanLLbf'P Ni2+-fr.g /, Co2; · fas• 

22. fiL;_Ufh"u u1Lrwinbt F\•3+ qw1nfanl1p Cr3+.Ji9 /, AP+- /1 9 1 

23 . lJ.JnLfrwqw1frf, Jhfin'l-!'1.. frL;_"{h"'u wLrwml., ,\}3 1- , Cr3
' .• 

Fe~... /1nl.Lhpf! Zn 2+-fa9, Mn2+·fa9, Ni 2 L fag /, Co2·L fr91 

fi"Ll L"{wu1wqn1[ bL -':hinw11.n•111_rrq lnirtn•JfiJfr.L wql['u9Lr11u NII 1CJ: 
24 · n" [' I" Lrtfaln r1f t l "~cJq•n iJ /II 1_ b f'i nutw qwL fa,.J p fr q tum fan~,. 

Hpf! ''fbttnpufa'lwJfaL ,flfJn'l-nr/_ M1PwfuJphpfa pwdu1Htfru WfLWF_U1 

9"'1. Lumqwrtn11 '1-pwfiniJ VL: ,,_f;p n1J1fr KN02-[1' 
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fanLp 1 ,. J ) 'J111 •F/1 f.·u,d l1 "'Lf1ni J /1 ""'lwf,/1'1/; il1'£n911~ Co2' 
26 f•)n11 ' w "'I t 

r:·, 3 . _"
1
, ,n 11 fiwJ "'f1Ju11Tp <;1111rn)J11!plf'/,tfru 111u-':f'u1Jbzm ~ qb{'-

firr!1r 1 c . ,. 
I l /, /1l.r•t1/l U t 

?fflU .f.'"'lUJ{' f •{ I. 
" ( . • 0 c 1. \'\ 1,2: .. t1 1 11 111 ,!:11 ~1)dt1f' u1· h111.(! ~ <:w .ru1!111: ,..b/'l'l z7, l• i, ,'n t .o · · u . 1 r · 

. / , J· ,, ,.i,,,1,.\wpfirrrifll/; .n/1 d ,,_,[111i11.'1lr 1 
11w 11Z,1U >r .. JU • 

28 . l/ :.u ,
1 

,/' /,1 r1w u1 /11rl1 l1 I, J· /r u "';; !' /1. p f;rn/11 17 /11 111 11.l111 Lf''1)' /;pir 1L ;;/' · 

l" ' rt111P.1wf1 qwrb: ufr1h1f 111 !1' 

7 2' \l .,. I r~l'. 2 ; J Cr 3
:· Co21 w) / .. 11 . , ; · 11 •· · , , 

p) AP ' , Fc-'i , \\n2+1 Ni 21 , Co2'­

,,_ ; f c2 ' , Ar' i· , Zn 2
c. 1 \ln 2·! , Ni 2"· 

29. 2.1112rfl•L NH 1Cl· /r <:/1qp.rr lf1'lfa .;111 umwu1n 1ul.1 Lt wu tcr /1fl1,,f1rr 

0 01 J OfJ Wj frl'r I"' c)111 1f/rruf' I( = 1,8 · 1() -~, 
, L. I .. ~d l ,O H 

,')D _ F t'(() l l }:- /1 [lt uHL/rn1/J1rui11' <:uu/1ut11JJf1 ( 2 · JO 0 'Lit·/" 

flr1:1zl;L Fc(Ol 1):1 -/r 1111 1Hd111fl,1111)1 wr"'""H'JIUI£" 

31 . Cl T,COO I i · /1 1111J 111.rf1nuf H ! /111l1L'1pfr ~n'i1yf; li ur f'111 9fa wl1 

~ u 11/w11wi1 I; 1() j J11rlL- f11 flprr7f;l 1111'1- flfl<f/1 J11lru1Ln 1fl111LU[!• 

32. 0,1 ,y ,, tfc CHaCOOI-l·fr l '"J11L1Pn11i H 1 /1ntJ,/,11fr qnL9bf11r1. 

{'"'!Jfr1JJ'i; '>' 111"f ,1J.fu1J•lr ~ t ,:? . 10 3 drr tf t - /r: 2'ww71lhl ,'J{Ji{fr 11/w119J n1 t1 

. ; UJ u 1IT llJl>I n I i1 £' ,, 'l fa I I fl .7 J w1r J/J II rn f.-E. JIJ 11 !'I 

33. f.!, ; /1n ~ ,;,:r 1fwr 11 11!' 1Ff'2 'iu11/1/J'f/1 7fu11u1f ,;1 )1 ,,,,,,:1,f1&w 'LI' 

0.5 Jrrl /! /ntr)rr1Jllri :1f, bfrl !:, ~'w .1 inf1/1 C "I' H ; f1r>l1!JliJ111{'//J9/1w)1 <w 
if. IP u Ill/' ~- 0' (} J J.n t/ l . /rt 

3.J. l. w7 1fhl 7112 : /111l1l,/,rr/1 lrnl,9h'i111111w,r;/1wl.i [Zn(NH,)s}S0.1, /1 
0 1 J ! 

' n I : [ ! " " ) " ' J/J" ul , pf, lll/ f; l! 'irnr Lt ft 11J"{1 l' f u /rn L fr 'ff "119.I111 f, '" u· 
u1.faS w r1 l" 

,'J5 , ~) i 0 ,/ 1JrrLf1 ClbC OOH"~/, flll if 1T r.1 /Jfrl1 w1/l,[ 1.U ,'f f' ll /,;, 

so [f CI-I :,C OON111 n1111 2l·1 /1ILOm _1 fJ/1 pH -pr 

-65-



/ruli/J' ifiiJwrr,11mu/ 11 flhuyru l 'i-1'.YH 1J. z 14tfm11 c-i '1hu6 i,/dm r1 

9
_!: 7nGm7q]rm 11ifeJhuf •ul if-Zj'.)nJ-J 11/drn 'T g-z :'l Ju <i> 

o~Hr+ONZ+ t sc+0D~l-IG =toNH<:+Dl··l9-l- sZi 1-1c 
,inuJi>mfmlfJm { f'lJJ;/•frul ililfm]rmurr, '/-Sil J-1 

-!Jz··;· ; HZ+ t SLIH=SzH+0D~H 
l'.)Hz-+ -I S~H =S0H·PtJ.tiH 

,it(>mpu:lll( •/•(hub 11n i/'· Sll l-l 

pwrr,Br...J,rrnm ''' 7> 1fJl1u(>lU1 if1Jr1lnr; ( ll) ifl1ifb<J'' J-- s ~ H · 1 

J-' '·l~lmtjli!jtn•p• ,1~ -! ) ill 

1 ]1 U'Jf "/ Jqr~li 1'/;1-r un 1 'f'Jfi'I um'! J J 

' 'i'J'tui/mm'1 f m]dJmuin r•upfbqmn 1 1pu f£iiuJu /unJm1s::r ""''/:;, Btjtlu 

O"Hf~h ssv =. +Htd- -c•osv 
0°Ht + ·• £sv -; , H.9+-ttosv 

,i/rJy tj•/i""t ,, ,! "'"' 7 r "'f " ' I J17' ,7J,1•irr,u4 if d !""I'" eh1 if 'Vi "J,., 7, u/• 

• '71~ ud1 ]iu•1? 'l'f F""l uif 'im J"'" e/f rnf1 u7 !1 m1i m'I'"' pm 1 !' 'JJ q '1.'J u if'111m It 

•/•IJ11if A ]1Ul111(B't'"":{ ' n,1ufi£1mh•f1 '1 I'"'ft"u7 /1uifrml ludu f'Ju1i 

-116 J1Jm11 '1n•/'1,i'11ni J -Z[) ljd 'l"''1.~]1u,ju " "7> ifiiqrr,rr,11i/1nm'1 if.Jr11/ 

,!/ ~ ]'""!.!' t?n illf' 1/Jr 111,j'J r 111:1f,,,1 l1 '!mi'{'/w fm'1um 1/-+z;qd '?,"""' 
- •fl '1 1/ o/1'11/ .1. ,/ 11 • 1·tZ1f:, '( J,,, 7 /., l17111ni'(J 1J '!1/d pn/ Al m hr m ' JJ1/ '\ 

- ·~ u i/ ur m '1 1/d !'"/ :l 'lg J'1LI 'ifl m t1 'I:;, 'I J" u '! (j 'I"'" rr, 71 uGuJ1/ J' lU ] '1'1 m ZJt 

puptfeJmlrnt n•1lrrmui111rr, m ln m ,J,/'l.'!"'/lllml/ ifdJ'n/ A '!mlt !'weJFiuf1U1 

'l!f'I ?"r/ !{i1/1i11•'J"'i !!I ' If ' I 77111tnl11m 11 pu'lf t{J7111'1/rj;l1un 7'1'! 

-b'rl'""'! 't i/17 J ml: ( !f ' O ~ H d) f'"1Jl111 pmlifr rr,ylm/1£ifi rl!""'B""lii<> 

•/'H""NmJ_;1 (>(' JJ'l'l'!" '/m 1:1 l1 t/Jpn{ AI ,GiffmfrJl1mJml ]rulg117q 

:,('1uJl 11llmn nqh1m~mm;;, ' 'J'l fT1ttl 11Jll 

- :r1/11Ju 1lrr,ifdJ111/ A m lrr m '111 uJ6 'Fl if17p·1ul JJ9rr,li1/Julif 61imii11 'lff'i 
· fir/ J '/ '('( 11 if-u11n,, 4u p r/ .11! 'l 7 J'1llf1J 9;/ 1/m Ul .J r-m I tl· .,,, UI m;, r1m'1 ·"' 'i 
1/p 11si'l'J'!'f!J7]1 1i i1a '1i;:n 'i!il7'1,17, ui/utm '1 1/rlf"if 1t ,liJulm:, 'lm'1 J":rJ 

-•1d udir11G 117 rr,wfeJ1 u.!1 111mJ' '!"'f''l. 1p1Up(nu1 rr,77 ['lUJg 1pup}d dT1 :11! 

dJ '! '!1111</;hu 11 if J'f 'J'J"if m m!t 1/ rl 1111/ Al Ju ' '!rm 1g Zit ~ ii m 9 ln 'it/ d 
- d7;, '!'/1L11v m fl1/£l11mJ'{, 1Jvrr,1p uFrfiu '1111rn:, d 1urr, m:;, ii1(J ZuJu 1~m!Jm {'111 J 

-r!q/1 'l'l'l"' i11!q'l'l"'f'"·"'' ~ li 1~mJrr, vu1rlirr,m>w1.if'fl ''J'I rw/1J7ddm ur 

IJ1rlmtlr/ ]1t1J11rr,1pu fpJw'1mm;; uunl 'lm'1m1/ p'fil ,J,,, J mry w11:;, 'if1lqJr 11/ 

J 'i .JJ Ill Ill 1/-l11f 1n It m !'"':, rr,m .j 1111! •t •l1lmln 'J'I f'lll'!.m? 111 /JI In i1J11J Jm m ltu 'i 

-mt1/nm1n111/nmrm ;, 1iifJq111iuifUlml1 ifdrn/ 'Jm'1rnfrn1Jqp 7rnr]ts 

1J'l'! 'I"4inm t1 llni 'l .o\l u s ' :\'IS ' 111qs ' ,\sv ' 111sy 

' -;zllS ' ,·dH ' -:c.P) '+on::>' t~,(JH 'J'I l'"'fnmli IJ"/rlrn/ liJuJJ .,o 

J.11\i>mt>hu•.]d .nu~mgli'J;J 

a,en~~a ~TI~~~un~u1J4l· 

'l1f! ;Jdit'l.'fl•IUlt'(\l\'U LldWl.'W'-lS'Hl1 '-lt!Jl"l -LJll,JJlli:i 

ilJUJJUo 



w1'9ftw9tbl H2S {pu'f'Zfrl. u1w<wp wt11ul) : ?-jrm /, l HgS-/r u L. q.r111 1,~ 

ltum1/1uJ-pjr wriwr:w9nulr.1 8'7!,,nr.J1.'J>nr'1hl , LuUJ;fwd .p{i r/_nw <tlll_/;l'"lJ ­

f,f,l 4-5 ftwPJr1 UJ{'j!WJW['"f' [, UJU1j!w9Ll11 ?-jrUJ bf liuUJ1£1u,,l'fr 1n1.­

,,nul I!' 
2. r,,,nt wlftu1lfrtbrl! (NaOH, KOH } ,,1,,ift11fr(ll) .,,,,_,,in t ­

<>" ' 1/lfro LuUJl.r9-LntJ lt HgO-/r 7.brz/1f1 .Lum1[U1al!.1'' 

HgCh+ 2Na0H = I-lg0 + +2NaCl+H20 
HgC'2+ 20H-= HgO l + P.Cl- + 1-hO 

«t> 11 r b.: .f. - 5 ftwfJfrL u!u7frf[Jr (I!) w•1/r uwlrr•.Jfl/1 rf.fruJ w1[/,lw:J­

Lbl 5-6 ftwPfrt NaOHr 
?-frUJbt '11.r'lfrt Lumtf.wapfr (f-1 1~0 l ) w1u.u fu,9rrtJf!' 

3. NH40H-£' HgCl2·/r lnian1.1f'/1 <:h1n w11.w1w9tniJ ~- 1Th1•1[111.­

r uJLF.fr'i ''P-!"rfr'f ft n Juflbl!u mrzfr ""l{•ur tuft LuUJi/_wJI!' 

HgCb + 2NH40H =-~ {HgNHdC! ! +NH1,C l +i2Hc0 

HgCb+ 2NH40r·l "" [I-Jg·N H2}C! + + NH., ; +c1--+ zll :O 

cti n r ll: 4-5 ft w fJ/r l 11f1 'lfr f[.fr (II) uirl.f1 l"" ' '" J Pf/i.i w if bl w 9H I 

5-6 l1wflfrL NH40H-j. L"tan<J/J' ?-jrmll uu1frmwl1 fium,£wapjr u<nw -

9rr 1.Jf' ' 

4. t.i.wLfr-'a.!/1 !"'lfr'l·l! ( Kl ) lr~wpobi! uf1'ff'~·/1 ""'l'·rfr <:1.,,, ,,, . 

rtUl f UJ 9Ln uf t Hg I 2· fr It urrJ pwL ur.rLtw '1" ' Jf, ltu tn if. /JJ rlp' 

Hg( N03)2+i2KI = Hg l2 ~ + 2KN0 3 
Hv,2++21- = l-lgl 2 ~ 

Uuini/_1utll!f' tntatf.n uF t r.. hwftm fr1[jr wt/._ /, l[J "'· ~·rr 1J' w111.1.qw 9'i.il1-

/.nt/_ lfwtfr.n,Jfr 111,,,,,,, tn/d.{1('L1Jjn l1fr1J/1 'i"Juu h.pu 1111. abtfr wrz!!' 

Hgh+ 2Kf = K2[Hgl4} 
HgI2+ 2I- = {HgI4}2 -

«t> n r b: 4 - 5 frw/Jfrt u1'1f-Jrftfo ( I!) w7fr 1nth11t.1P/r!1 ft w flfrl UM 

ftwPft wi/_bt,,,f!L,bt Kl-fr ln1a.r111fl t!frLtL. Lum:,lw a.pfr wnw2wtww1 

lf.1Lni i: LmL. wi/_ htw 9th{ n.li u14,,,.jri/_ J /111 ilt. Lum if. w.JI!{' tnta~ hlf!' 

5 . llL'IMfr (ll) wrzft 1nt<in•1J1/r i[rw ftwf}Jrir..hr 11·i/_ mf1u111jr l!L"''h 

(S nCl2} wq_11btfru Hg'+.[! Lw/u ifb!'wftw tq.ti/_n ul { t!JrLi_L. <f/1 -
wrJL/.' uL'IJrftfr w'lp (Hg2Cl2)' u"lfrmwft Lumt/_wap/1 Min•[, fruft ,,,J~ 
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fin t':hurL. 1tbwft<n/u/} ~blrlw'fu• wi/_htu.19tfwL 'Jb"fl!"'J uli'lfrlJ{' 1r/11f 

i/_l.{'wltJU1'q.Li/_n1J f w11wy_u19lih1ni/_ JlanwrzwftwL Hg-Jr ult. 'l"'JLJ• 

f1u111 i/_wal!· 

w) 2I-lgC12+ SnC'2 = HgC'2 .). + SnCl.1 

2HgC12+ Sn2 '·= Hg2Ch ~ +sn•++ 2c1-

r ) Hg2Cl2+SnCl2= 2Hg + + SnCl1 
Hg2c12+ s n2 i-:;,. n lg ._ + sn• i·+2c1-

1ii a.- b: 1 - -5 l1wfJftl !lgC12 -jr l'a a nt1/Jfr L ,,,.if/;LwsLLL 2-3 1,,,,. 

(J/11 s ll c I ~ - /1 l n11}n LJ fl I u In /.U 9 ~wJ ,,.., fru1 UJ It Lu mqw al!fr'L L nr/• !J ur 

·!'·/IU!J),./;l SnCl2- /r fntan<1f! i1frL ;L. 1111111tfwal!fr ult.wLww: 

Cu2+-11 nbwlrn.!tu1nrp 

1. Cu2+- /, wrzl r fi 1nuln11fJ11bp£" JaJpw1r waLfr <:han ./ir./11:•uz-
1Jhl114. ,.,nu1[.w9li11ttf /,L C uS-/1 ., /, q.n•111/1 L11lf1t/_wal!' 

CuS0~+ 111 2S=CuS i -t- H2SO, 

C uh+H2S=CuS t +2H ~ 

C uS- l' z./r l" «></ 11 uf t nu f' w11wfJfJ,f111 J b at)J p w l1w11 fl pi/_ ru,l, 

1r11 v./11:,f ~ Lnu{' wq•11 u1u1li w!1 fl{Ji/_ n rJ ( HN03)' 

J CuS + 8I-1N0 3 = 3Cu(NO:h-+-3S· J--2NO+ 4H20 

U.rtnmw l1111L fJp111L w 1uu1lrz \ wL?lu ~ q.w lfru rT{'t'{ l.i u ol!ufr'f!tl ' 

<I> n r lt : 2-3 ftwflfrt CuS01-/• l 111tint1fJJrt wq;hLw9th1 5-rl 

4 ,,, /Jfr1 r"'f' ,, 2-3 4,.,p,,, 2 t HCL npfr9 J;LUJn tn1.tint1f/nr/_ W'119-

l1w,'JLl. t H2S1 'J./1wl.1 ult. gn11Lfr lwmi/_UJapfr wnw1w9nttl[!1 !Jbf1uir/•­

.7, ,, " ll'f ' l1um1/wal!fr 1/.pw w if_b1w9L b1 4-5 f[w/Jfit w'irrmwftw L Pflni 
L u1111 pw9L l.l' 'J.fr1J10l l Lu1111/waf}fr l"'Ji/_h-tl'' 

2. 4an1 w1~wtf1 Lf,!'l' (N<l Ol-I , KOH) "f't·Lafr ( II ) w rzlr/• !"' .. 
,)"'JfJltl,f'fas l1umb9!J.111tf /,), Cu(OH)2-/r lf w "fn'J<n Luwtf.wJp.r1' 

CuS04 +'2N aOH = Cu(OH)2 } + .Na2S0 4 

Cu2++1.'?0 H-=Cu( OH)2 .j. 

C:t.:(OH)2-£' 11uU1l mw.pw9!, b1Jru j!WJ[!WJi/_fl t tf f ;un111fw9Ll,1ml 

Cu0-/1 ult. Lumi/_wa.p' 

Cu(OH)2= C u0 t +H~O 
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fru~ wtlnL/1w~/1 /11/on lnu'Jr1LJ{Jrrt1I w/ii l"'-J-1/rruJ f wnwy_w9f,/,L,11[ 

1Frr111- ~Wllfnl.Jln 9ni1Lfr l'"t)ll/1 4111fu1tbpu' 

Cu(OH)2-J-4Nl--I4()H =:: [Cu(NI h)d(OI !)rf-41-hO 

Cu(OH)r--l-4NH40I-I = {Cu(Mf3) 1]21 -l-201 [-+4f-120 

ti> n r o: 6-7 4wflfrt Ct1S0;-/1 l'"')'"!/Jf1L l1wfff.L'iibi""l w1/I,_ 

[L;:9'f,bl wlftw{n' [l1tdn11FJ1 ?j11,-rb1 11""-'l"'J"' ),.,,,,,jUJJ f'/r 1--Uto•;r_wyrn -

ti f! I lJ.J), 1111: /; UI [,_ ); u It: 1/ '-'' J./' f' 4 j; u j,{ f; :f111 /11 ""ii' /,l "'"'ft'" 1/c II[''\"-' l1 "jf ,, 

tlhp_t 

U.1w1 2/•L p n11J.w Jin p /1 '-'/ w 11111 lJL;i/111 rjJ J /J !u f! ur wpw [} )1 l t w JI' /2.f1 p-"-

9 fi if.r ,_,, "- 'lfr "' L 1 u /,_ ,, ,,, 1L /1 cu 0-/1 ,,_. "'"l'"'U ,,LJ L" 

bp 4f'" l"l p "f''i"' J,,, ///• ii/, l' ""i '· 1 "' !J l. !. i NH ,0 H -/' /"';;" 1: fl ,; /1 l;_~ ft 
f, um if_":~ p/1 1n, J 1/ I. U-" 

3. /l.J11'ii/11arli1 \frrn:o-fufu1;1 (l\Il,Ollj pfrl pwLw~n<flJ'"'il '!!'"!" 

.p1n1f Cu2
; frnU1!.r1/1 ~·L,_,, '"""'i''-'!Jf1n1ti' ~ uir111d./1 .;'/ufi.u•Jf•f.- "''t.h' 

(C u0H_J;S01, !;111"i'·'' ,,,1,w li1111u::f u ,1, 1·1 "111 •f u:,>1•' 

2CuS01 +Pi'\1-I ,OH ---=(CuOI IJ~S0.1 L +(NI I ;)"SOj 

.<Cu2 •- -i-<NH,011 ,,. (CuOHJ2SO~ f +~-,1'!1 I~' 

{/. :'l- l11111uf -'"Jn, !'\ 1-110 H -/1 w 1[/•w 11• fi /1 ,!£ l' / 11rd if" 111' I:' w" ·:i -

,ow 9L l 1111L u11z¥1<\/ '-" ,;' 11 £,,lu.u Ii w n1 /1 ,; n "l· 11 " '" "{ '" J w ~r ,; uul•p rr In• J f;,: _i: 

""lf!. 

(CuOH)zSO;-J- (N H 1)2SO?-f--6'>J l l40i 1.c2f Cu(Nlh)4/ S01 ; ~;J !/) 

(CuOI-I)~S0.1 ·-~-?N If :< -+6' 1'd-LOI I =-~ .? f Cu(N H:Ji/2
' -t­

+S012-+ BH20 

1(1 n I' lt; 4-5 l1wflfrl CuS0!-/1 1n1.J1111fJf.J1 f[wFJ/11Lbpni/_ wqf,_ 

I t119!1 [;l N H40H. f. l'" J /I I 1P ti /1!1 ;Ii -';fr 1H1111 ! I• f, w rz/1 r, II lri 1/ Ill cl p /• '"" 111-

911 uf p: ll.1Ln,..:b111li wi/_btw.'JHl NH40H 1F/:L;"- li11u11/w£r12/r l"'J1/l·­

lf" 'tfrwll /, wpdwliwqf'bl tlniq. 411,.,{NIJW '}ll<JL/r l11uln1Jfl/1 u111w-

9n<J[!: 

lf.111 nlwr/J!JfrwL '"l"'wlflrf1J1[111,J I, u,..-zlid/1 fr~!1fa f1111jf1/1u!1 mlt-

~'2 uiL ,pw L w fi [' t; u11'" !1 w p b !' !1 In l -\ uHF •up J 

-?u-

) 

; , lJJJ f'IJJ}'f'JUJfa!1r 4 w'1-Jf11HJ /1 Ln'Jblfa wrzbpfr t; [;.,, lb'l"IJ I :; faJ -

)1w,i/1L "- f1fl1[w.if1L Jfr1wif_wu111uF (pH;::,0,5) wn.w1w9lin(tf ~ '1-brz/rl1 

)1111;,if u..Jp (CdS_), "f'l' ;/r [nrJi/_rTLtl Ulf4wifr.1'b,pfr /,_ hwuipfrnttlfr unt[­

.y,/,,!/1 f'l1<)1111/1Hp11LJ: CdS-[' 1n1Jif_n,tl t /J1faL11 1u'lwfJ{Ji/_n1tl (pH< 
(} : :)) i 

CclS0 1+ H:~S,-=CdS 4 -!-fhS04 

Cd2 '+f-hS=--=Cc1S t --l-2H+ 

<I> n "li: 5-6 4wf'-'f•t CclCl2-fr l"H)1.,1flfar1 111,[f;lw9/,bl 2-3 'I"'"' 
/I/;/ uuzw fl fl n 1 "- if f.-p_1::/ "' f,!) !; ''';; J; /, l H1?' 'f. Ju_•; bl 7 b11 /1li ft um:/ w (, ;1/1 
J.Ji ,'.1 LJJ'l:.9 IT{ dpt 

2. U.il1w1/1Lbpl1 (NaOI-J "- KOH) ~wrplfr111J/, wrzbpfr J;J;w '"" 

TLW ;w 9 )1 :11 .! l ;_, u11Jirn1w11 'irnm 'l wJ p' C cl (0H)~1 11 I' f! Jn 1 t)1[nuf t p2 _ 

{li;:'uhpnuF /,_ wJ'nL/iru.d/1 ·:p'i{1opu/111fa [Ut.J-nLJflniJ1 

CdS01+2Na01-l=Cd(OHh : +Na2S04 ' 1 

Cd~ ;- : 20I-I- ~C'(OHh i 
Cd(OI-1)2 t 2HCI =c CdCl2 +2l-I:~O 

,.. ' "' G l n/ Cd S 0 I' 11 I' o: ,;-- ,''-"!'' 'l . . 4-1h /ll1<h1tJ/1/1L w1[l1w9f1ll 2-3 f1w-

/!Ji1 r-J ::Oi !-/• L'"'h"JP' U1r11u<:b111!1 l1uu11[wJ12 fru wi/_btwo'i1l1 "-''Lw-

l'lr'.,, ' '].!,-/ '- : I h f I ' 'l J-l('J ·r - ' i'" •[ 1.i11nt1t:1op, l!J::UJ:_w9n1111 u 1111uq '[{! . -/1 ,;"[1p_t 

3. ~H10ll-(' CdSO,·-/r [·HJ11,tfll• t:lun wnu:ywyl111ul !, uu1fru111, 1: 

; " - · .. ' 
11 

' •I/; '-' ' ' ! I F ' • .... ,.,/ "'-'!'' ·, '1'21.!111 1r.1u11n:• ; u:i -11u/.r11u/1 Z:/1'1-[IOp11/1'1-fa 111:/l,f!JULltfr 

'flt. ,,._ :uu y w !J ;, L l n1/ wl111 n 'tL 1111 ti uuLpu J /rn19n i/1J111li' 1111-11;1! /111ui'f1 
UJ i.f lllJ.t ff r.JJ 11' .' 

CdS0.;+.2NI-f;OJJ =Cd(OI-1)2 t +(NH !)2501 

[d(OHh-+ (NJ---L )2SO , -! 2M-I;OH = {Cd(NII:J)4/S0 1+·!H-C 

Cd(OH)r i 2NH f:-:-2\JH 10H = {Cd(NH3),1]2-•+4H20 

fl.Ju 11!1w49frwJ/1 if/r2119nq i[brtnu}n~p1wL l'Lpw91211,J CJU fi 

Cu2 ~ I LliL L -111 
l'f' w j Ul',-!1 nu! /, L 8 i3 ~ 4 w UJ fr 11lifa91 t/. lf't/r f1U u1 J nf1 fa nctF /1 

~P7f'0P 11/rf]-}9 J.lJllUJF_UJ9l1n1.,J t 1:fa'l-f'0[!1Jl1Ul'll 

-'11-



Cd(OH)2 -1- H C1 = CdC I:! -'--2f-I 20 

CH20l-I-CHO-CH20-:-2c II ::COOH =C3l-hOa-:- cu(CH~conJ ., 
·. . / . / 

Cu 

BiJ< j1 nl.u1l19~1w [; Lrp 

. 
J. Bi

1 ;- -/1 ,,,, JI,1/, w111;1,11 J '1i'p w •f71" r.'-,'·,
1
•1 l 'f i· 

l Q l.. ..., 7 ~ .J tn LIJJ!JJ.:' ~.11;1 9 JIJIJf f.. 11 
B 12Sa -fa J 111 q. 711,,1,.11Lw11u111111 t'ii 1,,,,_.,,l u1 ap ' 

BiCl3+ JH"S= B i:~S , f : 6HCI 

Bi3~-J-3S 2 -= Bi2SJ , 
t 

Uuw<LwJ/!f! [n-tbi/._nu/' t !1111111 w'lninwliu111 pa,Li. 1J'lo ! < ' / ' 
I r /' i • f l 11 J,ljiJHf /lJ 

Bi2S3+ 8J-IN03=28 i(N0:1) 3-j-3S -t-2 NO +- 41! .• 0 

fl1 1iu1btz Lw HNO::-p ~urL11bu { t/Ullfau "i"'tl u CJj!u/111-J•Lt 

cll11rli · 2 3 1 fl'- B·a· 1. 
• - 1w I' l l + - 1, f '"d-" ' J/J fa f, uu/_ h1w [111 /, L 5- (i ft'"_ 

Pfot i'"f' b. 2- 3 ~wpfit 2 u H CJ, {ntd-nt1Pfa 1Ffol.111L w l1!}~ 1l19Hl 
H2S-fo ·<nu p /,_ 'lfaJJ1bl 11 111r11L111d-pfa u11iw2 1u1"''U!' 

-12-

.2. l;,) 111 rul4wlfiLh11/1 i"'d-"'JPLl.,.1_1 Bi3+-/1 l""Hlfa w'lbf'fo \ !..,-, 

""' w '!."' !} ),.n 1 J f, L B i(O f I )3- fa u"lprnw 4 l{i wfJ faL wL Jw L Lu mi/_ 1uJ-p' 

B1(NO:i)3 i· 3Na0H= Bi(OH)J * -'- 3N aN03 

Hi3
i ~- JOH-= Bi(OH):• ~ 

.1. >Jil 10H-fa l"'J"'Jf/[! , 4u1fut/__wt} 4nL9J.Lrnpw9faw1fa9 LL fbp­

,r w 11 in /1l; wJ1/19, 8 j3+ 11/ IU pn Lf1UJf/11 '[ (111J n1 Jf1f16f'f9 wL pwm nLJ ~ pf 11-

if rn.{J fa m /JI f'p /; f' pw l['Ul/.f' nLfJ J urL .C: pil' L w J p'ii tu 'lb{' /1 u"l/1u1w4 L {! u !II • 

1,i " .-~ l'i ' BiO l-l( >J()_>,)2 - !'• Ri(OH d \i0 :,-1, It l1rr11Lfauf Ri(OH):i -1." 

•II n r· lt: /JrqnL l{itt['dwLnpH,.nui 1Llr9l1bt 2-3-wt,wL 4wfJf11 

Bi:." · /1 w1Lf1 [11Ldn<Jfl, utnwtfrL i/1npJ.111LnfJfo ,Ff.f wtf btw9Lht 5_ r; 

!1wfil /•t NaOl-l - /1_. ftul1 lpl(f'"l"ffa JL;i' Ln t1L.pw11 NH40H-fa 1nu}1111P1 

'l-fau,/,l u'-'(/11n1114 Lumi/_wJpLbrfo wn_u1p w 9n•Jf! ' 

.:J •• f! f' /1 w q 7b 9'" {J !" r LL' ( t.; farwn i/rq_ ) 

Hi ''· · fa ""th r/1 lnuh111{J'ul1pf! ;;/''1-f'ntf1q_1LntJ t,i,' wnwpw9Lht n•/. 

µ/1uJr11fJfa <fa•F11w1fa-L w'lbrfa uuifain w ~ l111111<Lu.:Jp: Pfa.11.!n•flfo u11Jf,d, 
l!J .. , ;,l' "!J tu nw ·L /, l ;; '·zU1 •.' /1 '1 !' n Lf11u/ 1r1 J ~ Lp w /!l "l'P11f!' 

BiC l rf--2 !-l ~O =Hi(OH )zCl -~ + 2HC1 

8i(OI-! ) 2CI ~ ~ H2~~ 8i0Ci -I --i- f-120 

BiCb+J-120 :_: Bi0C l-t-2HCI 

As1+_,~ nbw~9)iwf.hrp 

(';ft? h l ' "I' As3+ -/1 w 'L l f' {! /1,/ru rn /Jn 1.f1w1/n I' t11) 

ll1"il.LL lit""" yu;,']L II uf I; ,f /1 w!!"1 fJ ! n ,),jtf, r/1 b ['It"' l wpp' " l' 11l19 /1 !J 

df.11111_1)' t: u1!1q.Lu ~ ci-ur1fau -f-- 3, }ul1 J J•fftunuf' +5 u.puf.11w9JwL m11 -­

u1 /JI~ UJ L n1./ 1 

IJ. pu /,), w1fal1' lht\sO" /, w11ubLwt, w L' l-bAs04 fJJJntHp-p lLll[li­

f'/1 l_f'LJJJfa !1 l "'J-n 11 fJ'!.iLpf! "f "'!"111Lml1""' hL AsO}-- b. l\s04
3- w11f•· 

n11i1J;f'• rtp 11 )1.p. fJP•Lw1fo11 1J/1y_ wt{_w1pn :J J/1n /.ru1{'t,q11•1,f IA1 wp11M1Jr 11 111-­
tn /rn 11i1/;11 fr' 
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j • lJ.p,,L'ufa (III) "" llf'fi tn tu n11/J!.l{'p {J{J1/w1faL 1 ffap_un/_wJpnu! 
uc'>-ilr"'f!""'"'ufa \hw "'""'f"'91,n,J H As2S3 -fa ,,_b,,.frL 'uuini/_wJp' 

Na2As0 3 + 6HCI ::AsC!J+ 3NaCI +:n120 
2AsCb + 3H2S = As2S3 l + GHCJ 
2A s:Lj -j- 3f 12 5 = As2S3 i + 6'1-1 + 

As2S3-fr L11in1[wJn1 1wi/_ ff" uqn<J f, 1.:1J11~1frn LJf1 pwf£J"w"'Lf?f1 -

11fa' ( N tl 4)2S~ ' w l q w lfi!J./,f'fa, J Jr z "'l'P q Wf1pn 'uw tn Lbp fr L 1Hr7ntj {l'u b­
pn 1.J L. "''[NlllluqwL fJlfi/_/1 Ju/w1 ln1r'J1ri1{Jrrul1 

wj fl.1in'i1/1·t1iJji pwqJw11'n't.f!/>/r11n u f Lw/11 As"+-p o pu/111-wlinr,f ~ 
1F/1'u1.L. A s~i , "t•/19 \lwn 11111u191/n1J I; /Jfrnwn11bf1w4wli fJ fJ r//: wqp . 

As2S3 .j. + 2(N l l 1)2 SF ·"" As2s, + + 2( Nf L1) 2 S 

As2Ss t -t 3( N H 1) 2S = 2(N lf4)3 As5 4 

As,s~ .j. +3S 2-=2AsS/-

P'fl11.itf,f' /1 u11l 11h,1j'11t{J !'"!, fr9 fJ /• n w {' u l l1ww11 /; [' {' /! 111 J ," "·'J ,j;;i J l 'f.. ' 
w1rn1y_ w9Ll1ni/_ As2S5 -fr 'iw1w/_wJp. 

(N H4h AsSd-3HCI = H3AsS j+3NH 4CI 

2l-'3AsS4 = As2Ss .J. +BH 2S 

.<AsS43
- + 611 += As2S5 t + 3H2S 

p) U.1 qw tl• Hr fa < h m L. £"' Hlfr ~wf' pnlrn1<11 L /, rn uJ As/:;, :·· f' 11 . _ 

tEW y w 9iw l.J ~ w I' u bL /rurL hp /, fJ/111 r.u pu /,Lfr ur!J lf'' 

As2S3 .j. -!- 6"NaOH = Na3As0 3+Na,,AsS,\t3H.:O 

As2 S3 + +60H-= As0 0
3- + AsS 3" +3H 20 

As2Sa .;, -'- 3( N I-i, )2C03= ( NH4)3 As03 + ( NH 4),3AsS J - i :1\: 0 2 

As2S3 } + 3C032- =AsOi + As S :i ' -L J C 0 2 7 

r1) U.1tnm w qw 11 JI fl•L/r fr• /1111 l" r.r'J "'J flu 11[ As2S0 -p op u /• r; w f111 ul 

C "" 'wtw9lil1ni/_ wpubLwqwL /, H1Fpw~wL f/{Jn,f"'f' · 

<P n f1 dt lnm11pfa1nJfr qwJ qw1fr'n1Jfr W{'uHfrin/1 (Naj\. sO :: 11,,,i.J' 

K~AS03) 8-10 qiufJfrL [lrtr'ltlLJfJ/rL wi/_hiw9lib1 w'lwfJ/Ji/fi 1r• 11)nr1fl 

,J fr Ii t li flflifw 1/1!1 nlrui/19 frw L /, fr1 w nLntp 'IP J /1p_n r/_ w'ii 9!1u19'/J /, l H~ S, 

-?I-

•\ · S ·- fr ,1.tulfr1r l1u1111[wr'Jpfr w11w p_ tu9!1 u Fi: • 1iumi/_w<tp[r 9b~1 w­'l"f""'' I : :-2, ,, 

·'I ft f, pwdwLht 4 J w ufrt 
fi l'"t ""'f . 

11 1
) A c:.~ S :i -/r !Juu11l 1u<tp.fr wn.wp_fr'u .FwufrL ljwfJfrLLbprrif. wqb1w9-

~, /, 1 imJ 11 'u/1n ,Jfr pwq1Fwuntl!/>1•11/r {( Nl-I.1)2 S2} l"'u"•Jfl Jfr!Jl/, Lf!u 111
-

1
111 

,t -- /i 111 u) 1i_ [; / l'' U..rl111 L ': b m /, um w 9•{ wJ L'" J·ni.JfJ fa·L U! r/_ bl m9-li h L 
,, f •. 

I i(l, i1 U1 _r l1f!wi1 f"' urrq{J, "r' !"'f'·fr.9 'l"J"''Lw '1!"1/r'u Lu111i/_111J.p 1 

p) A S2 S3 .. fr 11 ti""' w up.fr /;p4f'"f"I Jw ufrL ftwfJ fal'u bpn "- w.f. h·t w 9 ·­

;, 1 .. ,. \J~'O ll - /i (/iwi f ](Oil -/ ) w1 !1pw ), 111 1r'J·nr1 fl , "!' !1uit11/wJ.pl! 1r/11'-

rn, V1/ ju 
. 'L) /\ S~, S ;i · ·/r 11frnll[w,} p/i [..f'{' "!''f J wuji!J qwfl/•L wn !1wPfrl t•.11 f.i; -

l" !J /,/,I ( N H4 )2C o~ -,fr 1 '"""'JP J /.f1 l /, !Ju m •[wet"" l'"J •lb LP' 

r;) J\ s.-, S3-Jr u " ~..,,,, ,,, r7 /!~ l "Pf'" F'1 ,f w u f•'u w i/_ l.t LU g!ilr J fr P"' i,;. 
/1 ;I![//•';' LJI 'Ii; -..,, JU qw ~J flfl.f. /1 ju.fr ut lnul lH,!{J /, tn Ulp wgL bl I lJ. /rm bJ !J L' u 111-

•/ "">p /> L'" qn uf [' /1 qn;p,Z 11.n 11f1 fr w l] um /1 (IV) opu /i 11/1 w n WJ_W !J 111 J f" 

::! . If. rm I.!" " J /,f, [Jft"1Lf1 wrz J, f' f• t.. w r1.lw /7 fa 'u frm !' w '" /r (Ag N 0 · > 

'/'" ; .. '"''l •JI• O" :,P 1111 11 /V:i w '"" i"" 1, 1,.,J ( ~&.wp /i wpubLfrwfr q.b'l/11.i 

),,, !111/ w r} I'' 

~ ay\ s0 c-!-3Agr\ 0 1 = Ag 1AsO, t -t-:JNaN0.1 

As0 1
3-+.1Ag+= Ag.1/\s O~ ~ 

<i• n r Zi: 4 ---- 5 4wfl,~l Na:v\ sO :- /; 1n1un11P/1l.i wi/_llw9rLbl i,,,,J ), . 

:>:r/1 /\~·~f'-J Q 3 .. fa ln 10-.1! c.r /J1 r 

,'\C'. :, A s0 <- {1 11 /,,{frL 'uuu11/wJp(I 1n , r71/11ui t H.N03-n1J /, NH~Ol L ­

;a·', :/f11nll wL'lfr n-1f1&9n'l bf'lin11fJLlp[!I 

As'•i - ~ nhllll19j:1.ul',brp 

1. Il• iJ1L1uJ/rlr J .fr y"11{w.1pr:iJ N;\j\ s0 4- /1 l" '-V"<Jfln1l ••wtt{' ''l"' .1-

,J" u: L ), f; pill d I' r.1.nl w 4 w·f, fif1 f. pl/ w (' J wJ LUL LU~ HzS wL 9f,/,,L "' < /, '"/i,w 11
-

,r 11./ r::wJJf''' hn 1J l t\ s2S:i -fr /, A s~ S r.,- fr /"wnLn ipq.fa 'll'lfr!J q.ni1Lfo 

!Ju!..'ilL iuU.p' 

m ;1 ,;J\ s0 .1 +5 H2S + cH Cl = /\s2S5 l + 6'NaCl+8H20 

As2S :; uuiwoi/_nrJ ~ H2S-{1 w'l'lh!Jn1fl1n t'ufr9' wp uM1/1 ( V) Jfr 

i!'.u1u f• 1L Lr,·wfi"111)1,,_f,,fwf1 t;hmhwl.tpn•/· 
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2Na3As04+5H2S+6HCI =As2SJ t +6NaCl -t- 8H
2
0 + 2S 

U.rrulhfo (V; UnLl~Plf['• foL1Ufhu /., As2S:i -['· uml ln<ui/_111J I, wJn­

'LfiniJj. pmq_1lmu111l!/ifi7n t J {(NH. 4)2S2/, wi4wifoL.11pj., fllL<JbLf ~wp­
pr1LwU1Lbr1/r inuh111Pf,L.pnuf l1. w'l11L11w~wh flPqfo /ufw tniuntJ/Jn11i' 

w) AslS5 i +3(NH4)2S 2 =2(NH~ )3AsS4 +135 

p) 4As2Ss t +24Na0H=3Na3As04 + 5Na:~A s s~+ 12H20 
q.) 4As2S, + + i12(NH4)2C 0 3=3(NH 4}aAsOc;-s(NH

1
):;AsS J+ 

-I 2COl t 
7) 3As2Ss i +- 40HN0d- 4H20 = 6'H1As O , +.J 5 I1 250

4 
;- 40~ O 

<S> n r li: t w wpfi.11,J /r wp u M1 u 1 u1 Ji 8-10 4 wp Pl l nu},, 
1 
J ff/•!, u

1 
_ 

1L l I"' 9Lb I l-l C l-/1 l n tr} "LJ (J J ,j.'IJ i_ /, Pfih[ w 1/1L 11/, w 48fw),, t1.w nl yH l 11 

hp4w17 JwJwuw~ Jfotnq wL94w9Lb1 H2S1 'J.fi.m/,l 'ib'lJih Luin1/wJp/
1 

wnwl"'!J"'Jl!, 8M1u1pf!/rntgA1 /, 111Ly_wmquuJ Luinqw/rpf' pwdu/u hl ./ 
Jwufo1 

w) 'uumi/wd-pf 111uwpj.J, J'wufL l1wflfil11bpn1_ m1/btw!J J:!, l 
('.\! H;)1 S ~- /r in·uJn11/J Jf.Llf, !rnu11/1..:•Jp.f 1niJi/_bu11 

p) "'" "'"- UI dp /1 ''r"1 i' II f"J ,r ILi u f L lU q /; l w9L ht Na OH-/1 U'./ fl ,f! u1L 
[H'tJ1111fJ· np l1uini/_wr}J!f' l'HJ•[/r 1 

q. ) ?1u mr/_ wJ p /1 bf'(' " l''l J' UJu fr), ~ u1-jJ fit w 11 ~ UJ fJfil u11j /1 l w 
9 

'II Li 

(NH ,)2CQ;, .j. .l"'<>"•JP 1T.fhlL Lt1in 1[wr>-.p.fo L"'J1[Llf'' . 

'I ) 'u u m1[ wJpp Jn{' {"'f'? J UJ 11 /111 !1 w fJ /1t~dpn •L ""/ /, 1 UJ!f ~' /; i /u fun 
w'l_mntu~wh pp,, , /, ·t11tu.pw9Ll11 

'l-pmb1 ml,tz/r tuL.l.91111 pn[np bpl,n,1Pl1bpf'' 

2 · A g-N 0 3-1_1 /\ S 04
3 -fa < l1u1 u: n.w £U19J11n,j' I, AgaAsO 

4
- / 1 l "' qw -· 

'i11u4•uq.niJL LumqwJI! 1 

Na3As0 d-3AgN03= Ag·3As0 4 t + 3N aNOJ 

AsO/---l- 3Ag+= Ag3As04 t 

<V n r a: 4-5 ~w/Jfot Na ~As04 -Jt tn•<>n•1fJfof1 wil_L1w9L/,L !J.n.
1
f,_ 

pwL AgNO:i -fo inu}n,J/J·f9 : 'J.fu1bl 2wq.wLw4wqn<Jb LumqwJJ!/1 ui ­
nw1w9n1JI!' 

-7(j_ 

[J.u1:pw<lhzm ~ <j.zlil wrubLf ""'t:Pf'ILbpj. bp~n< ~wpL.np u1 . 

'"" 11.Hou\ 1u 111 qn t fJ Jn,),), b l'f'' 

J) 't.JpwL9 l"'"blf1n•fJ1nif1£! {NH4) 2C03-lfLJ, npr11/_ WJtJ un•i­

.pj; 'I), bf1L' in w {' p bpq NL1f M1 wp u bL fo M1pur fu J p/1'11 UfW m~ wL 11 'l UJ Jl q UJ • 

rn /r n), f,f; f1 P u n'L l !p.f '1-Ulr f1P9' 

2) i1f'wb9 ur11J./_bll' w17_wf1f1i/_f1 ju/11.11 £nuh115f/n<Jt 

011111t/_hlnr[ "'J'T· J'"f1w.\w1J1/f~'P!111L!1b!'f9' r[b11in u~nL/JJ w), f'f1 -

fl"i,1Jf"'·" 11111u[;'j,{' l1w11b1f I, wbfwinbt !1LfiltJ1/111fp/1 '" Jl ~wmfnuLb­

p f'!f /1 nf'n z l1l Wtt1JJf•J.pf11 

IJ u11n !111 f. [; l;rJ1 f V lu\f p.p qb rptt~n 1 p JW [, (l f1ptu9 f p 

J. IY l 1nfp~ l1wmjmf,f,h!1 f"umbgnufr 

<i) 11 i1J. r: pqqrrrl 1n<un11P/19 1jhp9id,l J:'i-20 l1wPfol , uu[blw9li/;l 

iO- i .2 f1w/J/11 6 U HCJ-j. [IU.r}n 1Jfd• 1J1 uJ1;w,9!J/;l, 1JJ;:1w zwu, Ff1Ult --

111"''l• 1!11111 2-3 f'""th, !""}"•.JPfi ifpy111[ wL9¥w9'&l1 qw1l'111fou ~J/!1!­

rw J'.!'w,J fol! ( {'UJ f'<' Pl Llf LU ,,. wpwL Ill J): l/ lll WfJ ·l wJ Uut1J1/ wr}pi! .'1 f,), "'pf•­

·Y'ffi I/ {, i [, 11111ntqh1 f1umb9il1u), lf1f1/n1/J1nr11e 1 ?J1Jm1[w<tP-/! L'/1uhw[ 

lf'"r/. I 

l1urm/_1u<t11l'' C11S, CdS , Bi2S1' HgS , As2Soi 

2. flwclmf.n1Jp bf1pu1~1Jrhrf1 

~1vm1frur>p(' , "l'L' u1w11111Lu1lrn 1J t CuS, Bi2S~, HgS, CdS It 

.\ S; S:i, rfz_1i 1 ~/,l 1-5 ~ tu[Jft wJul1/1,.,1Jf1 1tfruf1t[.'P/rr1/i {( N H.'.}J.S2} [fl t · 

,)111_1/JnrJ. 1 As~ S J -/1 1111c ;[n11f I, /, wL9!1n1Lf tntr}"'-.!P' fu~ h11u11/wr>-p.11uf 

J),"',, t ''( 'lL<l.f 1.r, [J w ju II 11! Pl' t 8f,),111 r/1 .71111 '!'' l' Uu m 1[ ruJ /!1" l'l wl11n I 

NH,C i urwfn<Lw~n'l tf'n1/1 

~/UmqwJPL1' (11$, BbS.'. , CdS, HgS : 

8 bhmpf~nt c; 1uu1{' ' (N H.1):ii\ 5S 41 

:t llruh&l1 fim,1mG1urhrnnip 

'uw j.wp 'I ¥1, 111 nr J u tn u191u <} !J i!J "' n/r!f>11 1 'fW m /r9 if_/; p9'iJ bl 3 _ .. J 

l11u fl /i[ 1 u11/ bl w 9Ll [ Jn u1 2 - .'/ l1 wfl /r l 2 ~; H Cf: '1· h tl/1'L ), uu11[ UJ .l41f• 

Wll/IJl1u9raJl' i/~ulJn· rtf I, wpubJ1/1 WfI~U1Jll•P1111L 1lwufL: 
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' 1 
bp·4f'nf''1 ftbur.m.J 11mi!l9i/_wu L11uu{_wd.p.[!' n('f! u1wpm!,wl1n•J ~ 

CuS, HgS, Bi2S~ " CdS, Jzw4f..i 5_4u,flfri N''"L h 10 ftw[Jftl 6 ,; 

H N0:; -/1 [nrd nLJPniJ. J fl.bu'119/1wli u1pw1qw 9'i; hl'H 1: mil Wf' w1'_ blu19L•~l· 
I' I~ l .p.wli UI lf'N<ff J'W ii f' KN 0 2 "tJJ.; NaN 02· n f'fr9 <; b U1•11 "'"I'Au/&1nfl /r: 
11.f w p.n.Lwft rnp JNLL [' m w j!w9L bl I'f' w J/rif1 p !JI 'lL /•.p. fi 1/ n 1111 8 bfwrp/1-, 

:Pntq.bu Uum4_wdpf! Lqwliwl NH 1NO:; "fwpn<Lwftnrz trni/_1 

Uumi/_wJ~p' HgS: 

BHml'M'"''f"'mr' Cu(N03;2, Cd(NOi_h, Bi(NO:i)J t 

5. \JUunlwhf.~ inu\nnip 

fJuur4_w,)p('' HgS, tnr/Jnd /,L 3-4 ftwflfil Wf'f!"' J"'f[•/: JJ.,i 

u1wp.w9L1b.L"·"- 2f'"'.)f1 pw'lLfri' /i .f_pw: UL<:pwJbzm f, jum.uw<fili1 

p:upJ.p fbpil wumfi6.wl1fi 9, l1ftwm/1 .,,L.lL.w :1rILL, "!' w 1'1 Uf''" JU wf;'ii /; • 

{'fl<U HgCl2-l! !JL'fn1JJ f,. "t'I' 1:h-.b.wlrprr1/ ""l'i " '·.J t H g2+ /111LL' : 
! 

5-r11 ftburniil ut11w9.J.uJd ln1.Jn11fJ/if1 w4_f·l'".'1!1bl .2-3 l1wfJf1l 

SnClr/i £'",) n•Jfl z U Li l1um.J.w i).p/1 wrtw2 w9nuf [' 1Lf1 '" !"' J I; Hgz+. 
L<1 1tftw1n1fJ JU!L 1Twufr!i1 

7 . Bi3+ -~ wf.iwumufp Cu2+-~9 h Cd 2+-.~~ 

'1-{''1 41,mnul umw91LwJ tntlintJflfil1 w1'_b1w9~1bl Ju/wr NH40H­

[nL,)l'fLJP (25%-wLn9)' umb'lallni/_ 1:fiJ!1w1/if1 ufi21J11lwJf' ' lJ,Ju '1hJ 

pn11.i B i3+ /rnl1l! .f, um 1111F ~ u"f fi•m w 11 </; w {Jfi l Llop fo a/1..nif. 1 S w f 1.u 9L hl '· 

9lLurr/1!/u,,q.bu 'Lu.m4_wi)pp 1if_wLw1 pnpwo u1ni[1 

8hLU1pfr:jini.q.wmt!' [Cu(Nrh) 4]2+, {Cd(NH3) 1]2+, 

8. Bi3+. r fiwpn&wpht-nufp 
) 

'Lumqwoi!fi 4_rw wi/_btwsLbl 3-4 ftwP/1l Lwmpfinufp umwf1fr1 

tu,h l"'d"•JP/191 l;fh Lumi[wo.pp uluulimJ t, ntpbilf1 111n~w t Bi"·:- Jrn·; 
L[!I 

-18-

b fib 7. f''1 ftbmn.J umw9tf.uio 9bLmp/1!pntq.1uinp "'""l"'Jin '1-'"J" 

1:f. f,, '"'f'bJL wnftw f, Cu2+ fi11Ll" r/,bpt.faLu 1wL.;pwdb2m f, 1:bnw9riht n · 

rnif.1:b mlt fiw:l1qwpntJ t Cd2-1-fi <:wim1iwrbpJwLe1 '~pw t;wJwr 

11ufpnru l'" rfo11flfr qpw w4_btw9L.bt HCl-/r l"'J.n•1flfr9 • JfrLili. Jnr1 

fi wiqnLJln q.niJL[' i/in/u•L/i bpftL111q.n-c1Lfi , npfr9 1:hmn u11Lh[w9Lbl 

bu/ii /] w l1 wftn•fl JWU f! HCI, m 1u.pw9L bl zpw JfrL p 1urzf1 /•.[l/i 1[11w I: 

Jfrf"'/ w L9f1w!JLbl H2S1 Umntqb[ CuS-fr fiuu1b91fw1i lf'fi•Lm.P1ri1Lr 1 

!] /;f1ur p/1[/>n111bl Ii. Lumi/_w,).p[' ']bli Lbmhl ' 

uum4_uid.pp' CuS1 

8 bLrnr:/i•'/>rtul'llU1['' Cd2+ t 

rn. Cd2+-r .fiwJmGwphrnnfp 

(i .,1wr [wcl 9/,.J.znr,h .]rn 1r;1+1mJ! 2-3 "'~"iwJ bnupi;19'ub1 Pnf'LL'<~ 

rrnif. f>. if/ .:: ni/_ w119ftw9f1ll H~s, b[Jb UIIIUt!Jtf.ntJ ~ '1lu7fi'u L11rn1/wo,p , 

n1 11 bJ11 '"" /1u ~ Cd2l- /1nbp1 
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9· ( fl I• lu 2 /1 ?, 9- b f1 fl f1 ?-

i 11VH] PO r'l- 1.,1r r1, ,, u.s Milo ,,1;r1, n·h u.11a fllJ.l.hrfl u~t 
1lt1Pl0NJON~3U.,, ~\.fa'U.!H! P, , 

op u /n1.J.lfi h f'l' 

Jfr~11 f, H g2 +- 1 
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/rn& fth['/tg 1 /J.pJwflfr (!{nf'fr't[! lw./. lnuh/uiJ f, udr1Lfawllf1 ff'WJfo':i 

'"',},., ,1p,,,.1' wnwrw9fil1n,[ 4,,J,.uh1Ju Jf;1u9r1if11111li, "f'i! u:'l11UJw­

.ftu•'u /J{Jtf} Wt['}-l9n1fl1m'i.Ji9 IJWJl'WJi/_ntJ f 'i.11pfo.9 qn1w9Hi_ni/_ 
AgC\-/r b.t1.111[1ud/!t fiu4 Hg~C l 2 -/r butlft[!.uJpf' wJnLfow4fo 2.f'WJPb [11• ­

J;,!fffrs u!twlu1uT I, wq_wm u1r'l-fr4fo 111'1tiutn1/nJh t;l1Lnl:.wli.pntf.' 

[ NH2Hg} CH -Hg1 /J.ju nl1w¥9fow1fr 1Ffor.119ni/_ f.L np112nof hL Hgz"+·/1 
wl! f/w Jn •f11n rl1c 1 

Pb2 t· -ji 11bwl19~wf.hr11 

l. l./ ""'/wp/1 4w 111 fonf1l! f1 ,·rup u:'lw/JPi/_fo /, </_hptfo'i.ifou t•ndlitfo u;~ 

qu pfr .t; /,1.11 wnwr_wr/rrr 1J f, 4w ,,1 w pfo ,?l"l'P'l-fa (PbCl2) u"{fomw4 

1:um 1/ w dp' 

Pb(NOJ)2 +2H C! = PbCl2 {. + 2HN03 

Pb2++2c 1-- = PbCb + 

PIJC '2 -/r &umi[ w d.ff' trr i.rh[niJ f, mut.fl 2pn t Jz ?pwlifa9 oq1m/_li· 

tn{ rf hi'l"' .>r11p 1wli J! f1 fJw9pn 1. J PbCh-r pzuJwLniJ h'fi u1pJwflfo - h 

11 i• 7 ,h4/1 ( I ) n nr/11;.bbr frs r L:u111wr1fa ( 11) f!l"f'fr'l-f' /!fl lr1u)1[n<J ~ Lw!i 

u u: "l' rt'" , rf , 11u1UJ /1 P bi .; -/; u u111b!Jn1 J (' "''l. w,P fl</_ nt/_ ti' /ri/_ l f,: 

(I• ll r ii: l./wu(wf'fo 1rfr m p1utnf P b(N 0 3) 2 ftiuJ w 9/;inw111Ji' 

r b(C H:COO )2 t'"i}"'Jflfa 4--5 l1wPfilfrL wt/_h1w9'ilb1 5--6 4wpf1L 

'-'· 'l"' fipr11 ' '1-fimbl Ult/foinwft f1uini/_wJpfo 1uriwr.w9niur1 

~1umz/wJ.p/1& wi[h[w9Lht 8 - -10 4wPfoL {JnpwJ 1."'f' /, tJIWIWtJ ­

U, ! 1fJ1L l /, PbCh-/i L!'fai[ tn1at/_hl£! • •fonpdwLnPl! ~nun'l 2.l'P inur/1 

"'" n f; 9fil,l [, '1-frtnbl, fib fo&i_Ufhu f, PbCl2- fo buUTt/_WJIJ[' 'finpfi9 wf, _ 

rw1.11r/nuF wub'lf1wM, l'J"'f'/;'lfibpfo mbu/!n1[• 

2 . Pb2 
! • r l1w fi1n ul /1 I " '1-f' '1-P ( KI ) < L UJ w n.wr.w 91r n c 11 l ip:Uf ' ' ' -

l'/r Jn'l/r'}-11, {Pbl 2) 'fh'lfof1 lruint/_11.!d.f!• 

Pb(CI-bCOO )d-2KI = Pb1 2 t + 2CH3COOK 

Pb2++2r ·· = Pbl2 t 

u Ltt UI 9 rl WO 1ruUJ "-UJdp[t in tctt/_ rtLJ l /, rt.UJ !fn'l 1_f' 11.J I fou4 U IJJ -

r: /; !)lrh{/r u h1111fi9 whp_wm1[nLJ .(-: l/.Jfl lnidi/_nLJ t bwfi_ n.hw4urfoi/_/i' 

KI-/1 wt/_hU]nt4rnJ' 1u n w2•u9f1bl'"f 4mf'1itb/!u 1lfour9n1pJn tb· 

P bl2 t +2KI = K2{Pbl4} 

Pbl2 i + 21-- = {PbI4}2
-
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p 1_1Cr 0 :·/' ,-/1 111uh/_nt,; unfnf1/rnulfr .\fr'ff'Oj!Ufr'f/r Lt pw9u1/01U1Pf!fl· 

r/ i • , lf,y , 'l'i'/"'f"'!'"JO ( 11111111 w'lnmwqwf1 flflqnul , pwj9 [Wi/_ l"'.J-

1 r l !1<>11 1 wll1mtf1Lf.111"J' wnwpu19l.ih[nq U(ll1Lilp/11nLbp1 1,_ n IL , 

PhC10~ -i-- 4Na0H= Na 2Ph0 2+ Na2Cr0 1+ 2H20 

'1J HI' n: l/urU(Wf'P w9f11nwJ.nfr [11lt}f<LJf1} 5-6 qw(Jfrtf1f_, w1/f,, 

l '"D/,/;l lrn •)1pu1'j, qu1lf.n1Jfr ppnJLUmfr (I\2Cr04) qw1f '1/rl!f'"s!wi.n/1 

o<~Cr,07) 111:Jrr, 1p, '~/nnh1 'f'·'lfrh fwmi/_wt>p/• 'l"J" .. ll'"''l! ' f~ 1 hn ,_ .t;J,u:!t 

j "'" •L wa l!M• t1111P I• thhpru/ 111 "-'' t'"9Ll t N aOH-/r ( ""'J KOf-1 - /1 ) l"' ­
,< " '!fl 1fpf;l/, l1rrm1/wJpp tm<t1/h ll! ' <J.f'l' l nbL!lq9frw1/r '\1111/111""'f'"ufl! r 

5 . Pb2
i -[' 'u nup d-JJpw~l!lfr flfJ ,L/r 1,,,, ,r l"'-<tb1fr untt!/>wmubrr/r 

-:1; _.,, ,,_,1uLfu1 I, '"'I/. m w ft f, rJ mi/_ wd-j!' 

Ph(C ~-hCOOh+ H2SO,= PbS04 -t -+ 2CH:;COOH 

Pb2 •-f S0,2 = PbS04 ~ 

PbS01-[! tn 1J1J.r:rsJ ~ ft.Jn, wif:w[/rhlf'fr 1mJnt1fH1bpnLs!' wrr.u1-

; w ,9· J1l,: "1/ U{ l" 1 ilµ/1111 !, /, /11 

PliS0.1 ~ ; 41\'n0H = Nci;i P bOr i-Na2S0!+2I-LO 

PhS0.1 { : 40H = PhO/- ~- S01 2--+- -<J -l20 

<!J n r ~: 4 -~ {; "wp.fri ~UIUf llJf /r wcz/< [l1lt}HlJ{J-f.l1 llllLf•tW 9fif,/ 

l '" .-' ); p ,,,r: J -l~S04 1 'J.f11n/,l uu1frmwq frnmi/wd-/!fo wnwpur9nufr1 

f\g-i -~ nhml1!1~rufiLrp 

; . l!.rowpf. tnu>hifr imtf,!'L' uuzu1f'Pt/1• 4 cnuthlfr .Pl"i'fr'f'ult1/1 

-'.' f,c1 l-'-l 1>11:2u19f1,,1.s! M1 wpJu;p/1 p[nf'/"1/1 (\g(J) '"'lf"'1 w-l1 Lui.u[L•11)_5» 

/\gr--;or: HCl =AgCI t + HN03 

t\g '+ Cl-- = AgCl i 

rJwJwLur~/1 l'l1{Jw,9p nul [I"J"/r LIJJ[']b9n1f11w1fp AgC!-L wunrf: ­

f. ,. ;):r,, r u;I' f'"'J.pu:,11[nuf f wL2u1urhtn1[ mq_ulln wf't>wfl1 

iJll up flf/11 ,fr/, !'n ul A gCl- l' z/r l" u'n[111_J I ,. Ill J.9 / "' 'l inu} ;/__ n ,J '~ 

w 1I'nL /;u1l1f. ppw!f1L l'"t}'"J.fl"af' wn.1upw9iib1n1[ ~.niiu(Lf.pu Jfrw9fl :. ­

/7J1:1f; (111r11>111fff wJnl1i11u~wJ.n). 

AgCl + -f-2NH ,,OH={Ag(NH~.h_/ Cl + 211 20 

AgCI t -i-2N H10H = { Ag(Nf-f,)2 ] + + Cl -+2H20 
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Hg2
2

' -·}i nhw~9~wf.hrp 
1

. f}f, '1,lr 4 f. (I) I n "J/; t fr 1111ll' '-'"l ';.:p fl 1/!t, ft ""J l" · 0H i.f1 .n11111/11r U 1 !' fa 
<:ltm urnuJt1LJ9'i.:11t1! ( l1mi n·:l /,ll. ( Jig rl) ' /, F 

Lum if_ wJpp' 
[' - c 2\~ 2 111.lft'ltll//1"[ I. Jlffl[J/Jlf'Jl11['filJ. 

lig:o(N03)2+ 2HCl=Hg2CJ 1 t -! 2HNO:. 

Hg22
·1 + 2CJ -- = Hg2Cl2 t 
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Hg2Cb- /r LumqwJn wJnLfan•Jfa <:/''1f'opufr'lfa9 (NH.OH) uL.w­

linur ( Wt< Wf'"t/i.ibtn•f '1frJhp4n•p•wJfr'lnp.tnpfaq.' {NH2Hg2}C!, 
" ff' '"'f' "''l .P'"Jl!'·"Ji/._n11I !,' 1ff;pwJi£hl'n·1f {N~hHg]Cl-fr ( u"1/1mw 4) /., 

Ulff:J/U1 u'u 11.fa4/r { uL.J-

J lg2C l2 +2NH ;OH= {NH:~Hg2}CI t + NH ,Cl+ 2I-h0 

[ NH2 Hg2}Cl= {NH2 Hg]Cl +Hg 

i'l.JuuufwJp.f! u.f,wlinuf ~ Wf£W lfl ufir1fal1fa wLtwm1F1u!1 { /uuL.wLpml)t 

~~' .f.iwl ,.J,.w49pu!~1 7w 111 41L1 11 l11rr1 f, L. JrfL/11u{w mt1<4 Hg/ ! 4wwf11f1 /r 

<'"JUI 'j, w p /:, 11J wfi -r:w JIU[' I 

<11 n I' li: Ulirf1•4fa ( I ) Lfau1pwmfa lnuJnt,r.fJfa 4-5 4urP/rt/rfi ti: ql.­

{ " ' y ),/, l 5-G 4w Ph '·'"l u 1 fl fJ 11 " '/.fr 111 /; l ""IP""'' 'I Lum1[ wJ[!fa w n u1 -

P'" 9" "1 f! I 

Ou//Ll!)i/.tuJ H g2C: l2-fa twuri/._wJj!pb wi/._h[w9Lb[ 5-6 4wfJi•L 

Nr!.,OH- fa [fl ! Oll<J/J• 1.tuinrJ.u;J.pf! IU{'WCf uL.wLntJ f,• 

2 . Hg22+-p u;'uwqfa (If) .f!f"f'/r?/1 w'l.'Jb9n<P1w1lp qbpw4 w'iiqL[1 -

'[ 111 J ~ J faL l L. J h u1 w 'l w4 •11!1 uf1 'IPft' w n wt,u:9fil1ln i/_ Jn /u [<Ill i}" L J f1 

f, u.ur1[ WQ p1 

l lg2(N Oa)2 + SnCl2= Hg2Cb t + Sn(N03)2 

Hg2Cb 1 + SnCl2= 2Hg i +SnCl4 

Hg2Cl2 .j. + S11 2+=2Hg t +Sn4++2c1-

itin r li: 4-5 4wflfil 11Llffa4fa ( I ) Ljrmpw•<nfa fntJn11.fJpJ1 4w{J1'f­

Hrn1/ wt/.hLw9Lbl wLw11/1 ( ll) l!l"f'f"tfr' (SnC'2) tntJn•1P1 ?-fru1bt 

1,,,,.,4 w,)pp wnu.t)'wli w/f! L. f111w q.n , 'JJ1,,ifr11/un1Je (JfrLi.Is. uL.n1{J1 r1 if1)1 

3. J Jg22
i- 4•wu1fanL{! fiumi/._wd p ~ w nw2w9L nuf bu/1 Jj. p.wJ1/1 

"' j[ nl, w L1mfat/_L hp/1 { hm. 

'") 1Jwi}ullJfa .f!{""l wm/1 .\bm u1wpw9Lhl pu 11mw91fn1J t u['L ­

'tf1 !J/1 (!) .J!rr1 J,,,,,;f, "'" f'J/ri' q ra1f,r Lu<nt/_wJ11r 1 "f'l' "'L4wlf'~' h r1t11J 
;/; t '1t.>1f." uf. f".U ! 9 l '"a tf n, J ~ '" 'l_'"" w 4 wL flfh/ n 1 J' 

Hg/N0.) 2 + K2Cr01=Hg2Cr04 + -f--2KN03 

Hgl++CrO.i2- = Hg2Cr04 i 

p) l1w1fan uFfa Jll'IP'tP (Kl) .[ nuJn1JfJ/r L;bw Hg/+-l.1 wnw2u1uf,,11,J' 

u'illJ./•4/1 (1) J"'t/''1,lr (Hg-2I2) 4wfiwlw•i/._n1'ii J1umtlwJpl.1· 

HgJ~~03)2 --'-2l(l = Hg2 I2 t -L2KN03 
Hg/ ·: ~-2I-= Hg~ i2 ~ 
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a/.bf'tfr'i.tu 111tai/_n•J t KI-Ji wi/_hu1n•~11ul' w1twrw9'i.tl1114_ Hg2+-f1 
qnJUf[hpu J"'l-/r'I- L wq_wm uf1'1-fr~/r Lum1/wdj!• 

Hg2I2+2KI = K2[Hgl4f + Hg i 
Hg2h+2I - = [Hgl4}2-+Hg t 

If) 11.J n'i.tfr 11iJ" -:fr '1-/'0/JU fr'l-l! (NH .~o H) u L11/r '"' (I) L fr mp UI "' /r 

-:L111 UJ'ltWfw9'i.tn1.J f, Jb111w7w4wf1 uh1f/rli/1 L. ll'11!uflbp11 J/1~9111.fJJw;•, 

fz.•umLn i11'1-/r ub. 'i.tu111i/_1ual!' 

. , H ' 
2 Hg2(N03)z+4NH40H=[0 ' g . NH2/'.\103 t +21lg .~ + 

' . Hg / 
+3NH 4N03+3H20 

l1w1nJ1nGGbr~ V fudpl1 tJl:.qnu~ntpjw~ rl'1pm9fp 

1. V fudp~ ~w111linli&hr~ tumhglllil~ 

<Pn11J.w11qi/_11'l [Nlt}ntJfJ/r 10--12 f1w PfrtfrL wi/_ bl"' 9Ll1 8 - 10 ~u1-

{Jh HCI · V juJµJi ~wutfr11LLbpf! Luu1111.J bL l!l"l'r'l-Hrfr J.lwi/_1 

U111niq.l[ Luu1b9Jw'i.t Lf'fri/_11ifiJ11Lhf!: 8b'i.t1.np/1!j>1Hq.f11 /, ,9hL111f'f:.~111qw-

U1f! Pwif 1•[1 Pu1j9 pwLfr n/• HCl - /rg ~u:"fwl'/1 /1nL[! 1pfr1/ 1/r 111u111rt1F, 

w'ii.: r wJ hz u1 t u "'111q.b l P b2
·1· -/r w n~ u1J"1{JJ111 LI! /, L /1 I' J fr w J!' {Jw 1/r Lt 

9bL111 p/rf/m tlfWln (!I 

'uumi/_wal!t!' AgCl. PbCl2, Hg2Ch• 

2. Pb2+-~ 1lu1,1mGwphrnHfp L. fil:.nm91111lp 

U111w!Jqwa Lumqwif/![! ilzw~{;l ""LllJ 2!'"i/• PbCb-p , /r mwppA­

pn•fJJnLL AgCl-fr /, Hg2Cl 2-/1, l11 1b1£1nJ f, h wL9f1nuf 111irlni1fl1 

8b'i.t111p/1f/>111ql[t 'uu111tfwbp111J J}1111J u, AgC!·t• /, Hg2Cl2- ['• /111~ 

9!1 LU1p.j1f/>nt1fU."m111J' P b2+-l!' 

8Lf1L11pfrf/>niqwm/rL wi/_btw9Lb1 2-3 l1wfJ/rt K2C>0 11 b(Jh 

um w 9i/_nul ~ '1-l 'lfrL L umi/_ wup, n IJI b .FL utu~ w ~ Pb~ f 1: w :::/1 "~' L" 

3. Hg2
2"--~ fiw.imliwpbrnnfp L. rn f~rwmmJp Ag •· -Ji !f 

'u•ufr111p'1- q·bmnul umwgi/_wb Lum1f wJP/_1 Jzwl1l'l (J._g qw/J}•[ 

NH 40H-/1 JNLbn11fl,,i/_1 bf}!, l1umi/_wJ{!p uli.wt11111! ~ , rr1ph1r11 wnt1w ~ 
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! J ~·:, ~·.: fiw ur /1nLl'' AgC 1-L• 111,J1{ t11·J t N H40H-nuf 11 wJ'nLfrw~w· 
,,, ,ii_;/,), 4,"Juul.pufr J.L111f. wL9rrnul 1n1a11t1fJ• 8hf11rrpfr.'f1111qbt1 

'i111im[wbn' {N H2Hg]Cl +\Hg• 

8 f,)1111p/r:fin1q•u '"L' \ [ Ag(N H 3):d ~' 

4. Ag l·. j1 [imJtnf1mphrn1tf1i 

IJ li1 W,LJ1[ u11} 9hL wpfa:/>11111w ""'/r!. w:/ ''l w9Lb[ l INO~ 1! fr11,.1i f1/J1L /JI. 

.'Ji )1 rr [; u: l19/11ut1 {ti 111 nr ql l I w fl'fr11u11if) 1 b /lb u w w 9i/_ 111.J t U"f /1t1l1Li fi 
1·,u:wfwJp• 11ipbill1 ,.,,11f1w I, i\g··I qw1r1frnbp1 

llmn1qn'lw4mt; En1r9hr Ill ~1f1 q!1rf1hr 

1 fil, 2 11·' 1/ /;L ""'' f'P l.r11/_" 11F IV </ lp ln 1 J w q w!1 fr11F p /r 4 u11.11frn11 · 

),.J, !' l' IJI /u 11' /' /1 l1 tum /111 f, f, b {' /r [/ 1 

:2. />L;.,,"1/ /,11 ww1rpbr1{nul V 1{bp/t1tJwl1wL /u1!pfr qwmfrn1il1l1·· 

''[, TV /111!'p/• ~"""frnLLl, p/r91 

:I. /;l,l.ft" i/_pw f, r;fr,J!,,f.wJ IV i/_f;!'l'"r)wqurb juJp/1 pwcl111l!111 ilrr 

/.r1 !1rr1 /,i1pw/uilpfr• 

4. fr11L ( 1 V /11ilp/1 !1ww/:nL!d,!'/' fuilpw1/1!1 nl,wqmfr,fr, !1 11-

,.~,,"l, p M1 I1pu1 l1frr1.,,wl1ul1 ''l"'Jd111Li1/;f'Lll 

.'J. fJ"p 1J'/rw9,,1fl1r11l1Lf;{'f' !,l, ~nii/_niJ fJ/rnwithr /, /1 " l1z t;ww­

l::11p1,,,U,f,p11if /,), 1Jrf111i/_•wJ1 lJ"pp /, /1f1lufb " u hf1 tUllWf.Wl11111f f!finllJ• 

'l f {'(I fl' juJ ,,,, ,,,,, U1 /111 l1L /;11 fr ,, £ {' l n 'J mp J wl: rL p w9j!ll uJ" I 

6' . l.fu11prll As" f /, ,\::;S + ~wm/1ril1Lbp/r t;w1wLwp£pJw L Jurn­

),111 /!{1 ,,;,,,,~!Jfr"1l1h.f'f!' 

?. />''f,: 1f/1w9ncfl111il1L£r1
1
/, Mrnq /,r, 11!11pwm1/111,r IV 1/f,f'l'"Jw .. 

If w )1 /11 d p /• ~ uu11.f1Fi'ti L l p [I: 

f;. />"lr; fJ{J1ff. ,n,!' qu1r1lifl1 ~ l'riHi IV /uifp/1 !11,,mfinuHpfr 

( '·!'/ ~ · d.fi 01 /if"' fuif p fr ) u "' l J;/1 .7 !1 f; f'L" "11 zV J' h 2 ~w plffr t L" ,J/; t ll gS -111 

fl f' h I "" 11 ·'!' /1<7l;f, r:/1 l '" J rF w!i rdi w/19 /: wl1f,1• /1 { w1{ u1 u lll{!f;uf L /;p I' : 

9 . l.i1u.·r11u1/rr"r t w(i'll"f' J; 111JwlJ11!f1hrl1L C11 2 + 1~ ]3j 3
•· l1u:1.'1 /111I1· 

),J,fl[' l.,',,.,J'wml'l u11r.l1wJn•.fJJwh 11h"fpnuf: 

l 0. 9-f' }; 1 H f!.1+ 11 JJ1t11 /1 drfr ~ w J ,_.,i, wp !. !' rl w L ,,./, w fl!J /1 w J fr l,' 111t/_u1-

:: 1!1 11n u flu 

11. fl"l, 1 1J'f11uy111/J.rwl:ldpfr Jltn,{ M1 wi1pnw11{nc1f F 1[lp111iJw­

f;wl1 fr;:!rfi f1i:un /nli),J,r't''' 
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12. 8nt19 urwl Ag+ 4urUJfrnLI! Hg22+ 4wurfanLfr9 w'Ltwr.nbtn< l­
'l_W'Lw4f!• '1-pbi nhw49fawHrrfa \w4._u1uu1pnuf'Lhpf!t 

13 . /•'f,l"ll!•u t u1el'1nuf wJ11Ljr.nul/1 <\fr'lrrnl!ufr1f[! AgCl-/r L. 

Hg2C l2-/r 'U"" ' UUJw94._wd- lntd-11tJ/JnLJ JrLi"fh"u np"2b[ Ag+ 4w­
UJ f.n L /r ·Wn4 w J n.Jl Jl1l'L l' t 

14 . BtJ9 UJwl w1'""'fJ/r nt uL'l/14/1 (I) nnl'fr'lLbp/ro PbC! 2- 1, 
LU 'f, f l.l.rL11 b.tn-i b 'l w'L LU,,!! I 

15 . 'l-l'bl Pb2
+ ljwm/r·nLJr \ui1u•Lwpb11Ju1'L J w ul1w4/r nbw4ofa1i! ­

J/r \wqwu.wpntUp t 

16. i.'Lwpw·4._..," l' t Wf''IJ"I! "'Wj llTLwpbplq. Cd 2+ L. c u2+ /111L Lhf1l' 
.\,wJwm.L'l_ wn4w1111fJ1wL 'l'-"fl!nLJr . 

1'1. /iLl"{h"u l1wrrb1Jr { td1ywwf;L (d2;. frnlil! Cu2+-fas L. 

Bi' t- -/rs 1 

18. fiLirr'\ C<l 2
·
1
· 4!w.urfrnLl' 'bu.,,L·yLLit/ru pH-[! 0 ,5-frs pwpt!/1 

"I b "'/! t 1/r 'f, '" 

19. lfwqJbl 1[ll'l"'""'P1wl1 <: u11Tw1111r.n u/uhJwL, bfJh JV L. V 

/11·J phpfr 4wmfa11'LL bl'PrJ .\ wJ ww /, 'l t11 n4 w hf, .\ Inn "-t"'l Jr-n'L'L /;!'L" 

w) Cu2
-'-, Hg2+, Ag·i·, Pb2+ q.j Cd~+, Cu 2+, Hg

2
2+, Ag ; 

p) Bi3+, Cu2+, Ag+, Hg2=+ '1) Bi 3+, Cd 2+, Ag~ , Pb2+ 

20· l.wz.<f..Lt PbCl~-/r jt1tdblf1rr1/J1n1LL1 (1lnt fL), bpb ~lf. PbU, = 

= 1 ,6 · J0 - 5
, Outn4._wr}/! 4w1t1:.Jt_LU•Lw"1 LUf''IJ"l!i bfJb Pb(N03j~ -Jr 

0,05 lr L"'""'JP/rL wifbtw9LLLp '> ur<f..wuwp Jw4._wtn4._ 0.05 t HCf-/r 
iniJ-11•1P' 

21 . l.w21[lt AgCl-/1 l" •tH1Jrr.1.fl1n1L[! ( J111 fl) J' ['ffLJ , bf1!1 
~ll. Ag Cl = 1,8. 10-- 10, 

22. flpnzbl CuS-/r L" LHL/11n/JJn1~1p 1 bfJb ~{,.( t: u S =8,5 . 10 ·-4, 

23. flpnzbl Bi2SJ- /r 1rr<d-lufrnLa ,,,, 'f,,, 25°C. n,J 1,p1; llJ. . 
L I" y '- } ~ B t2S3 = = 1 ,6 . 10 - ;2, 

24. 100 Jl NH~OH-Jr 2 1 ['tLd-n'-1/lntJ ''l'"f'"Lf1wh'ntJ { 2 15 'I 

NH.Cl: 1. w24._ bl 1n1Jn•1P/r pH-[! t 

25. 200 Ji l"'r>-""J./Jp "l""''f""''Lw4n·~ J t 1 q-t44._ fI 3PO.;: /Jpn­
l b·l l n l d-11LJ fl.Jr Ln /r "'l' l" 

26 . l.w z. <f..bL H ~- frn'LLbrJr 411'L9bL.mpw9frwf1 pw9w/11 wfJfJ4._J1 

31,60/o-w'L11g [l1td-11i1/1niJ ( d=J ,04 q/uJ3) 1 
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·~u.still'b\.1br1' V-1 luU'flbPfi luUll-bfl fiP'H '-1,brtn 1'l:rfl f>lit·Sn Mi~ 

•~/,l'l,,.r}n<P1n.1Jl! , f.'Ll"{bu Jfrztn , u4uniJ hf, 'LU1/u'bw4wL iftnp­

J..u1f•4·niJ'Lhpn<f..1 'v.wfu Is. wnwi n1zw1wmP1m'L b'L 'lwpt!'LnLJ [11t6nt.J­

fl/r 'l'"JL/1L, npfr9 Ll'bblna/. bpp.l1JL 4wpbtfi { npnzht Cu2+- jr wnliw­

J"·' PintLf!' 'l-nt'LwqnpniJL wqblfr S"'JUlllL'b 'l"'l't!'Lhtn1. -\wJwp [llL• 

Jn<JP/r 1 411.1/Jfrlfr'L w·i/.htw9Lnul bL 1-2 4wpfri NH40H-/. /u/r1JJ 
l"'Jnr.1P• npf! Cu2 +-frL 4·wUJnLJ t {Cu(NH~)4 }2+ J11•q 4"'"1"'!"' 

lf'"J~1/r 411J"llbl!uJr J.L.ni/_1 

U.L1:pwJbzm t npnzht 'LwL. l"'J-"'JP/r pH-£' 1 lrpw 9iu6p LUf1-

rf/;_p £' 4·"'l'"'l { pw9wtnp<f..bl 4u1J Lntd-n<1PniJ w·q_wm ppni'bb-

l''P' l1wJ rncJ.b'l \fr'll'"IJ.fr.q<f..n'l' pfru,Jrrr.flfr, u'L'lfrltf., hp4w.pfr , 

41mf Jfa pwL/1 WJl 4wJ.11Jrtr'L'bL.r1fr ""[Lp/• wn%w1n'<P1wJp1 bflb 

i"'d-"•Jflf! 'l.'l"'l"'P1wJp i.hq:11pw9H1/ru pH-L' 'l'l"'tfr11phfl l/r ijt11fu­
'/n1J , L wnw2w'LntJ t lw'L\b1J1w·9n'l Uf'l_U111f11LPJniL, UiUfUJ UfbU1p t 
l.'u/Jw'lt'Ll , "l' i/tnpdwp4<f..n'l tn·i Jrt<JP11«1T wnljw t LU/'I 4wmj111'L'Lbpfr9 

"f'/,~ Jb4l! 4wJ Jjr pw'itfrur1 

bpb tnir>-1111P'L nt'L/r \frJ'LwJfaL Jfriw</..LUJf'' W"(w IV Is. V ful!J ­

plpfa9 4w,pnq t wn.4w LfrLb'L PbO/--[!, As0s3--[! 4wJ AsO~a.....-[!, 

fru 4 III fuJpfr9' AI02 · ·L'• Zn02 2-- l! 4wJ Cr02--l!, fiu4 bph 

1ntd-rr•1/JntJ wn4w t wJrrL}iw4 , LUUfUJ 'Lw/,' { Ag(NH3)?.j+-[!, 
{ Cu(NH3)tP+-l! , {Zn(NH 3)6p +.l!, {Ni(NH3)6}2+-l', 
[ Co(N H 3)5)2+- p . 4wJ Mn~i -l'' 

t/,hptnid-11tfljn•Lfr9 wn.wi wL~pwJbz1n t ijt11p!wp44._n'l_ fl1td-ni1fl/r 

w11w Ldfr'L 'LJ11,z.)1.Lp11,J 'LwfuwUJbu 4w1m'Lwf!bph1 Fe3+ Is. Fe2+ JrnL­

/, hp[!, purLJr np H2S-n 4._ IV fund Pt! Luurb9'Lht-fru wJ P"'l1 bp %wfl I! 

<f..ll'w~u.1'Lq,'L.qmJ t JfrLlls. Fe2+' w'L~'bwp 'lw./'d.'Lht114._ .i:btn•W"fLUf" '·J 

u4'lp'Lw,4 wL l. n1.d-n'LJ1PTTttf l1p4·wfl.fi Oj!u,fa·'tw 9J wu w um/rfl='iiJr •n,p11z111J l! : 

fJ.1twLd.Jr'L 'LJn,znLJ w'L.i:11wJb2tn t npn2bl Lw/., NH4+-Jr wn4u1 -

,1n1.p1r11.Lr1 ·npn4._\bu.L. 1[hp2fr1111 Jn1d-.if.11iJ { 111td-n11P Jfr l!w'Ljr ful'J­
['wJ/r·b ,.t,w4r.n/14._Lhpjr <:bm, JrLl"lbu Lwls. 1n<J.n11PJr pH-[! frwpqw· 

if npblfru1 

l1wu1fr11L'LhpJr ~frLq /uJp.bpfa jr1wn.'ii11Lf''IP i/_LpllTLd-ntfJJw'f, u/ul ­

Jw 'f, 1fawuu1npL'L ~wL'f11LJ t 'LpwL, Ph fr'LlUfbu fuJpLp[! fuJpwJ/1!. 

n.bw4m/ri/_fJh11fr oq'Lrt1.P1wJp pmJw'Lbl Jfriliw'L9fr9, npfr9 .\btnn w-

r11u'Lt!Jr'b ,fuJpbp(! qbptn•Ht f!ULn u1J1npls. php<f..wd- "''lfl1Luw4n,J 

urpa/.w" u/,,£Jwifr1 Uw4wJ'L 4wtnfrn'b'Lbpfr 1nipwpw'Lu11tp fuJpfo fll'u. 

1nh9rlwf1 1tbm49Jrw1fr'L "{bml! t 'Lwfunp'lfr wnw'bd.Jr'b 'bJn,2fo' ijtrrp­

.!1u114nLJ[!' ~wJ11q1[b1nt \wJwp• rrp /untilpf! wn4w { t·rrL6ni1Pn1.J1 
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<PnrJwrft,,.JL£11r l""u' 

l1w1nw l'Jwfi 1•."ur1_nf''l'~ltw - ~ 
""'"J"'i, I ..................... 1 . ....... ................... I ······ 2 ........... . ............................ ... 

3 
. . ·· ···· .. .. ... ! . ......... .. ... ... .. .... .... . ...... .... .... .... . ....................... ................ . ............. ................ . 

1. LJtJJfuLw~tJJL 1fonp­
J.u1f'4nuif1 hr• 

HJ ) t 2 ht rmJ-niJP/r 
q.n<111 l.' 

q) NI·V 4u; mfrn·Lfr >laOl-1 4wJ KOH 
<: w1u-1Lwplpnul'L' i.nwpw9l1h1 

NJ-1 3-[I <w1i.n11wphp-

4_n1J f 
( tf1npJ.wp~</."'1. [flL-
J n1 Jfdfo wn.wL<l/rL 
t·Jn1znLJ) 

'I) fc.->+ t1111i.nfrnLfr 
~ wiui11111pbpn1J'p ( Lni ­
J n t1fl/1 u111wL.1/11J LI! ­
,/ nLzn t.1f) 

h) Fe2+ 4w111fo" L/1 
;; w 1<nL w ph f'" oJ r ( u11-
c'i-n 1.1Pfo tJJ11u:1,Jfr11 
f1Jn1zmJ ) 

'I. ) As-/• ,,."'JmLtJJ ­
phpn1Jl! ( 1n<r)-.n1JfJ/1 
JJJnw&~fr11 hJni zn,J) 

L!I ) t; 11uin1[ 

p) .'J> f,fJ111!J> u1w1!1fo l1fo 
PrtiuJ- fJ'lfln.f. (// "' f''r­
f'n•J t ) 

w) K4[Fc(CN )t!/ FedFe(CN)o]:i i 
HCl -fr UflL J' IUJfllPJUllf,, /, L l 't r 't UI UJllLJ in u 1111 wop 

r) NlLSC'.\i ~wJ 
KSCN 

K3[Fe(CN )s} 
HCJ -/1 w n4.w Jnt.ff Jw J'p 

H2S. nr.Jh'l fdt1P -
1/ W J fr fJ 1/ fi2 w 1[ UI J(ln t.J 
( o t HCI) 

{ Fe(SCN)sj3"-
~· "'f'Jfor r;r111!1/1 

Fe~{Fe(CN)oj1 
lj w UJ n L J :ft Lu u11[ u ;c}p 

As2s~, 'lh'lfrh 
11 11 inif.wJ/! 

··· ······················ ... .. : .......................... ....... : .. . , 2 .......................... T .......... ........... 3 ...... .. 
.. ........................................ · ...................................................... ............................. ... . 

2. L1111-infonhLbpfr V 
fuJ pfr humh 9n1J I! 
tftnpd.wp~qn'l LntJ-n<J­
{/fr9 1 Um'.ntq.h[ L[!u­
mb9JwL lf'fr•[ni{JJn<h[1 

3. l/w111/1nL&bpfo IV 
/acFpfr 'iJUi.nh9nufl1 
ghh<npfrf(>n111wi.n 2-/•!J ' 
Ui.nnrq.hl 11umb9.Iw11 

ll' fr 4_raf1 J" ,f, l! 

4. !Jh hurp/1~ntq.wi.n 

3 - f! lruu9hbt' l hS -[' 
'~ f, rtW 9f1b [ n l .\ W J Ulf' 

l/wu1fr11hhl.pfr III 
fu.Jpfr Luinb9nLJ[!' 

u in tr;.ql l u" en /, r1J' UJ f, 

If' fo 1/ 111 /J1 ,,, ~r l' 

6 t HCl 
9 }, fJ LN (I fr !/>n tq.h l 

I-bS 'lwqp \ n up 

( pH ~o.5) 
!J b fJ :.n ."fr q,n t q /; L 

louu11lwH 2 

AgCL Hg2Cl2, PbCb 
1£hP£nL<}i/._nul t frLi-
"I /;" V /u ni.J pf! 

Bhf1mrit!lm1qwm 2 

IV-I {uJphp fr 4w­
mfrn·Lhhpfr fuwnhn t f''I' 
Jwuwi!p P b2·1 

\mlntl_wH 3 

CuS, BhS3' HgS, 
As2Ss, (PbS), CdS 
{h11Ln-it)4_n<J ~ frLl­

"lf;u 4wwfonLLhpfr IV 
fund pf! 

Bh Cunr~!l>n1qw 1n 3 

Ill-I fuilpLp fi 4 w ­
urfwHLpfo fuwnLnt.J1'f 

'iumtl_w~f 4 

NH -. OlI +NI-LC!+ Cr(OH)J, Al(OH)l• 
FeS, ZnS, MnS· 

·-:-(N H4)2S (pH ~ 9 ) CoS, NiS 
111wpw9Lbl Jfrhlli. 70- qbpln,J-qn<J t frhz."l/;u 

Bocc, 9M11.r.p/'~'"' 'lht 4,u.,.,fr,,.&tbp/1 III 
,1,,,, ,.r,,l' 
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!}hf.m1' !1!i>n1qwm 4 

4wmfrnLhbpfr JI b I 

{ulT phpfr fuuu1hn1 p1fi 

111Jnhfrn1.Jj1 Jfiw9n1-
fJJn<!tL l11/r u11[hrgn1~ 



5 . 8l·loJ1pj1fjmLq.w- l./w{Jh9'/Jbl 2-4 

infr9 (4 - p'J) o) bnw9'ubl bn.w9'/Jb1 Jfa'/Jll.r. ln ­
NH4+ ftwinfan'/Jl' 

6. ~11 , t)n <Jfl/ro (5) 
Luinl19H1 lJ juJpfa 

ft1uinpnL.'/Jbf'l1 /J. l/_hp ­

i m J/;l l1uin4._wt)l!l' L•uin 

fl P"J'p/r l'Lflw9pfr 

7. 8hLinpjI!j>11<q.1uinl! 

( 6) 1'_/,f'LnLJbl [!ULn j 

juJpp ftwinJrnLLhp/1 

l/_hpindntfJJw'u pli-
{J iu1u/r 

pwLwU! Lr. 2Jrliw9!il,l 

Jjt'u l u NH4~ ftwinfrn­

j, Jr t; J,,,UJ 9 mJ l' t 

!J,,,, 'uumqwt).f!l' lnuH1 

HCl-Jr 'urrup lnu}nLJ -
fln LJ 

l./wp'f-wqnpbl pH = 9, 
NH40H--t NH 4C I+ 
-j -( N H4)2C03 

9 bL in p Jr f/>n tqb I. 

lnt~ntJp 5 

lJ /, l juJphpJr ftw ­

ftwf/Jrt 11 w9wjuwfJf/n t 1 

mJrnLLhp[! · t/_hpi1rtJ ­

t/_11uT ftL frpbL9 Juwrr ­

Lntt•'J,h ujubJw1111'_ 

'Luuul_w<)f 6 

CaC0 3 , SrCO!, 
l3 aC 03 

81&.lllrJi!iintqwlll 6 

l fuJpp ftwu1/r11Hb11L1 
u. ( NH4)2C0 3 

lrwf.npntf.}Jntf. : '&uinb·9Jwj, ir/u/_ntf/Jn <Lp umn t q.11iJ hL 9M11u ­

p{rf/uuq.win{r LJ11 tz/rL 1 ftwPJ.i juJpwjpL nhwft=/rq wql11w9Lh1nq1 b­

pi, 1:umh9ntJl' Ll'frl/. l ~ ( 9bLin11faf/>n<'f-WLn[! "l'lurnp{ntJ ~) , U.ll'(Ju 

LuinqwJp{r qpw 'f-u1'uqn'l 9L'/Jmppfjmt 'f-Wtnp'u wqh[w9L1ri J bL f['W9 nL-

9frl_ jlwLu..· ftn LpjwJp /11JpwJJr'u 11hwftm/1q1 111p/19 9bLinpJr!pntq.n t J /;L 

Lr. uinn <11n u i Luml9Jw'/J ll'/rt/_1af1Jntf1[! t 
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l!Gqllu1!;n1r p&.ntpu1q~rp 

1. U.G]mGnrp qmum~wrqnulp · 

flpf,l Limflfi, >;w<nftw"!bu uurfi npwftwftwL f[wl(_J[! "fW{''l_btnt 

.·;,,, Jwr npp w f, ftwp•u11p I; Lrw Jhp "1-w i' ni !wift1l"'l l(wu1Jrnf1l! npnz l,. 

£(:• 1111 1 J~'P "' L 1;,· w.rf/ w 'ufrn'u[! ,,_,nLbll! I nrr/1 t; f,Ln ftw"lt/_wr) I, ft w mfrrr-

fl I1pn)J !tf;('{t 1p.uu w l1wf''l-'f w L t;w-JpL'Jt:w-'unt,rr -&wLwlJwL wp d u1-

I:111gw r) J/. : ln'I• {• ~IJ"llu L-w/, wLpnf1f1b1r/i 111n.ftw111•fJ1n i '/Jl! "f'n Z"'l 

</ l•r.1nr J ntf7 j ruL L.' u.1 rfwli wf''lt/.wd- pLfJ r"91! '1-"l"'-P! "'f, l"'LbLr Un · 
1/ nf'Wf'l"f' wLfon'/JLbp/1 < w1mfrwpbrunJp f[ w•rnwf'n1.J b'/J f[rrurnrwft w-

i fr j, b rz wf11:: !rm[ l "' J n11P/i urnw'/J.ifrli 111lm 2 L /, pntJ r 

11 w; !,_ ,'1 ( w f, pnf,j, /; !'[! p uufw'/J l l l [" /;/! if__ f1f'l ,,., ~u1 f[ 111 L /u J p bpp , n ­

["'L 9 rf1 " { :· l u11/j w 111 bf'{! utp •l m rf b11 uU1-n[lj, p b p1{ 1u,} LfJ 'f.Jnl uw f( n uf : 

l 

II 

!II 

so42-- , so/ -, 
C0 0

2-. Si032 -, 

PO/-- , S20 32- . 

B.10 7
2- (B02-) u 
w 1tf1 

CJ--, Br-, 
r- , s~- u. w 11 1, 

N0 2-, N0 3·· , 
CH~coo-

BaCl2 
tf' 'l."11 ftmJ 

p "' 1l " /11lf1J-'J .(" i, 
J ppwif.w !f'"' J 

Ag NO~ 
HN03·/r um­

Ii w Jn' f. Jufli {' 
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U. rlJn<u=~ 3 

BnS0 4 
BaSO:i 
BnS iO:i 
BaC0 3 

Ba ~(P0 .1 h 
R a S 20~i 
Ba( B0 2h 

AgC I 
Ag Br 

Ag I 
Ag2S 



lJ.u /rn 1/t /, f'f' 1/ /,l'l" ulb 1/ru /uJ rw J/•L 1rl11u Lim /11/_h h,n n ,l rr !'"? mJ /, f, 

Jfrw1L tni/.JWL fuJpfr uin4u,1n1{J1n·f1L" f;pf; l!fWf'!.£'/ nuT (, "f' /uniJpf' 

pw9u:4wJnrJ ~· wu{w, phu,4w'bwp1up, WJ?- fr1Jpf. 1uL/1nf1'blipe [_Mt 

qhp[ntJ1[niJ1 '/.w 'l'luilfr"f'L'i.1 t;l;zww9'bniJ [, wpu"l"'OLniJ" ~ 1[bf'ln1.­

r>n<fJJn1.Le ' 

2. U.&~nfr&h~ mnwf.(1l1r, !tnfpbi·p p!'1m~> UL1JJ1rp 

I {uJ p/1 wL fr,,U, /; p /1 p w (' frrr u! u• i1wf1 w '! l."f' l'f''"'f wf:[ n u}b lfr M: , 

pw19 t:lzi,-. rttPJ""rP tnrd 1[nuF U, irnul' ru'i."' /1p1[11 :J' (P."·!Jf' BaS 0 1-

/ro)' 

BaSO., ~ .; . .2HCl=BaCb+SO~ t -i- H20 

BaS03 t ~- 2l·f!- = B ;i~+- --:- S02 t + H:?O 

BaC03 t ; 2HCI = I3aCl:.rlC02 t +H20 

I3aC03 + +.2H i= Ba 2+-i- C02 t . ! H20 

I3a3(PO~h t -:- c:flCl=3B aCl 2 + 2T-LPO , 

Bn0(P01_h t -! 6f-I i= 3B a21 - : 2H:P0 4 

BaS20 3+lf-lCl = BaCl2·:-- so,+ S+ H~o 

RaS~03+2lI; ="' Ba2
f +so~+ s + J bO 

I f.1Jpjr wl1frrrl1hf,pf' II {1Jpj1 fl/,1.r.!/(11 ' /" /fa (:\~NO<) t; fu11 111 .. 

r~'':2w9L11 uf b L u u in 'L w r).f.' • "I' L' 1: h 2 urni p !""! l' [nrrh/n uF ~ f,,,,, :r ""l" -· 

"""*"'1' ppqn11T: 

Na2COa+ 2AgNO~=Ag'.'co_, J. -f-- 2NaNO.: 

C0}·-+ 2Ag ' = Ag2C01 i 

Ag2C0 0 f -f-.2HN0~=2AgNO~ -:-c:o~ t + rhO 
Ag2COJ-l-2H+=2Ag :· +co~ t + H20 

II fuJpfr w11frnhfd1r-fr pJwpnz t;w,.,f1rnfJJ'11Y1J1 111 ,1 f: (, "!' f1 r u: l1y 

mprtwpfr wrzhp[' wL·1n1 d-btfr /jj, y_pnu! [, "''l" W 111 I1 wt1 pp 1f/1 frn u;r 

£NLr}l1LJfJrttJt 

AgN03+NaCl=AgCl + + NaN01 

Ag++ Cl-= AgCI ~ (u"lfrr.nw4) 

_94·_ 

Ag-1- ·-J -Br-=AgBr t (pwy 11brrLw1/n1u) 

Ag++ I -=AgL t (11bqfrL) 

2Ag++S2- = Ag 2S .j. (uh) 

If juJpfr llJ'LJrnfiLbp[' I fr1Jpf1 11hwf1rnfr1l{1 t:bur ~Jutntf.wJp lh'u w ­

rr:JJ £WfJUnrJ1 BaCl z-[' , BaBr2-L'' BaI2-L' tl'nuJ [nuthJ_fr hL1 rJ.1u'-'ffr ­

,;111/1 I {1,-Jf'f• wh/1r1Lf.1bpfr wn~w111·1f11n1f1l' nrmz</._111.J I; Ba Cl2- /r Jf1y_n­

y11{ l h'l"I' 4wJ flniu t;frJLur1frL 1lfrl1m[m1p11ul, /rn4 II fr11Tpfr~1 1_i ' 

AgNOJ- 111L , wqntnw4w'f.1 {J/.J1//1 Lnir>n1.rfil111.J1 

Ill fudpfr wLfrtr'l.1Hrl! fr1Jpw1/rL 1tf,w4m/r</._ lnr.!1bf1, fru~ I /,_ 

rr fr .. lrl111/• juJrw1fL nlui41n/ll[l1bp/i ')f;m •frnfrrw1l'T-h9n1fd1"'iLfru fr:1uUJ-

i.O,/rn~J hbpfr 1_brr.t"""'n1f1-.1111!1u u4uniJ hu wn.wfu!Jr,f1 fuJphp /1 

IJJll.I/ ill ·' mfl.i ,,.,f, l' n {' rrz11 'l '"" /11~. JJJ p 4 ,,,,r II I <; w J" q_ 1fl;L" ii ' n I' UJ ,,4 UI I; 

r: : _( ll 11w·J w1!1 /u1111ln1 , wf.19L111.J M1 !1pw wawf1J.fr!1 wf1Jr11LLbpfr 

<; 111Jrn1: w p /, .' ' rf fJ1 f1 I! t 

I jmfr"~ 111f1!rnGrrLrJ1 lftL1u(;rnl1!1 nbm4~]1wf1hrp 

504
2-- (unq~wm) mf1~nGJ1 liwJmGu1phrnufp 

1. 11 n' £·1JUJUI wl1 /rril1 f' Ba c I 2-" :; ,,,,, Ill n w ;_ w 9fw ul f, B aS0-1 .. " 

u1.1tfw1.111 4 PJ"'·f'l'TwJfr), f1umi/_wJ.p 1 Nf'f' i fr Ul"'f'f!lp11•fi/Jntf1 rnt/J'"f 

/uJ'r/r UJ.([ urh/r-nfilrhl'fr pwpfr1111l w¥w!1 W'l_i•t•/r1 111L1nuH1fr I, flf'111.'IJ/,., 

t"nLJ It <:frJpbpn1,J' 

BaCl 2+ Na2SO.=B aS0.1 .). +2NaCI 

Ba2+--j -S0 4
2 -= Ba SO,, t 

so,?·-, C032 - /, P04~ - w11/1nf1Lbp[' lbl1 fr1wfJ1fWJ1l1Llf so .• ~-- _,, 
· ~ ,,, .rmh mrl•r1l wY.111, .p w·l1fr "f' Y'f''"~'!J ru1r1frn1Jw4wu "''l f; f'I' fi1 {Jn ' '!, f, _ 

f' n iJ 1m<H1 Lfr hL t 

<l• n r 71 ; SJ npu r/rn {' d.w!1 nP/1 J bi 1/f•f'!J ), !11 2- 3-w4w Y.1 f1 wfl f.1 

'~ h·tnlt ! U.I[ L" 1Jnt1fJh bpfr9 . wn Iii r·frun I J' N a2COo- /r J hp ~f'"f' '1-"' ' j' 

Na 2S0 3-fr, f.ppnf''1-""l' Na ,P04 -fr , l."f'f711f"f"'J' Nn2S01-/rr Pllf"f' 

r/111pJ.wLnfJ!..bpfr Jf.1' w1fbtw9Hl 1-2- wfiwL 4iU{Jfrt Ba~b·}1 tn• -
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t)-n1.1fl1 Umw91_wJ 't111m1_wJp'bbpfr~1 w 1_hu.u9Lf,l w'lwfl{Jnt b. {w1fnq· 

1_bt , np Ba(03-fr, BaSOa-fr /,_ Ba ~(P04 )2 ·/r Luuir/_wJpLbp[' tn1J1_mrl 

hL flfl 1l/r Jbp (pw9fr BaS04- fa9) 1 

2 . 4w"{wpfr w9bmwu1e' Pb(C H3C00)2 , ur:•L!fiwl./1 frnf,fr {bm 

u:n.wtw9Lt1Lrl ( u"(frur.wq f'J"'f'b1zw1frh bumqwJp, "f'l' qJn1. "'l4wLfr­

Lbpnul £nLt)-1_n<rl I;, Lnup flfJn1h/;pn'llf' nl_I 

Na2SOcf- Pb(C H3COO )2= PbS04 t -f--2CH"COON a 

PbS0,--1- 4N a0H= N a2P b0 2 + Nn:1SO,d-2H 20 

cti n r a: Na 2S 0 1-/1 4 - 5 qwflfrLfi1r. w1_btw 9 f1bi f,,,,1fi.pwl1 

Pb( CHJC00)2-fr [n 1Jn11/J1 Uuiw9i/_wJ Luu11/_wJ/![' 9bhwp f; .'fn1rtblnr/_ 

wh2w,1J1f, l l"'"'nLJ/J f.9 "- ifriu1f1 q w}Jb3hL1 NaOH -- fr 1n1. t'i n '- 1P JfaLzlt 

11u1:u[_u!Jpfa in1Ji/__h[[1t 'Jofau-r/;l ml<1z1' n1hb9n'l_ bp"-n•if/Lbpp' 

3. ll. ,pJwfJfa 1r.fampunnl'- (Ag N0 1) ""'L·'f>wm frn11fo /11/11n L'" J-n1!f1/1 

{bm wnwrw9Lrnzl I; U"(.frmwq P!"'i''"LwJfr'.1 b um1_J1JJ.pr 

Na2SO i+2Ag N0 1=Ag2SO , t -: 2NaNO~ 

bnup l" ' "'"'JfJ/ro Ag2S04 lf• :7n1whnuf1 

4' n r li: Na 2S04-fr 2-3 q w f/fo1/1h u11[b11119f: hl Ln11'fipw'u 

AgN03-/• f-"'J"'Jfi• 'JofrUJLL b111n1lwJ.p.fr wnw'!_ w9rnrlp 1 

SOs~ (untt!ji~m) m&·~n!i~ liwjmf1wpLr nulp 

1 . PwrrfrmJfr l'l "f'fr'lf'' (B t1C '2 ) urttt ·'Pf;m u1L/1nf1J1 ~'b m w n tt1-

ptu9bnirl { u"(frL'lwq pJn1pb'l.w114!: 11uunfwt)-111 "['/' 1n tc}{_11·.,1l f, 11irH rz 
{JfJn·tf1 hp-niJ' wbt_utln hin1_ S021 

Na2SO•t-BaCl2 = BaSO ) t -j- 2NaCI 

BaSOs +2HCl = BaClrf S02 t + H20 

IP n r ii : N a2SOs-fr 3--4 4 wfl ftt-ft!i u.r :[b iw yL b J I. 11 ' .i L,., ,,, 11 

BaCl 2· fr i"'"'"'Jfl• Um11191[wc} f1Umi/__wJ1'./1h 1:11_biu.19f1h[ ""T-"' fl fln1_ /, 

'ffrmbl bpw fltLdn&.Jp: 

. 2. B-n'l'W2_NL{'f! (qwJ ppnrlwt_ltL['[rj S0a2 - wf1frnJifr "''l'lh9n<fJJn<· 

Lfr9 qn1.bwq_p4.1_n1J ~ (SQ,2
- /tnhfr 4_hpw4uth'lhfrl ': w1n4 11 ,,IJJnLb/1!J )' 

Na 2SOJ+I2 + H20 = Na2S0,;+'2HI 
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W1 ~ f' u,• ,Jh zw ~ n h ur 48 fow•U 4 w m w f' ht l l 'l"P. qw rl fl "'Jl Pfi14. w 1 /1f1 

,,11 ,) m,1flnuf , np111_t;J,w/, .t;fr1Fhw1fof1 rl/rp_m•lwJf'""' J"'lw2-"'f'f! (4u1rl 

ppn ii w p_ nq1p) 11n<LW'f['qi/__1url ~ W£4"'lfoh/;pjr t;/;,,, i/infriw'l'lbtn L {!t-

111/,wbpnq• 

IP n r h: •/.b .rr9H1 5 - 6 qu1flfrl Na 2S03 -fr l"'Jn iJfJ• fl{J1[b9ftf,l 

!-- Z qu1fJ/1 1 HCl - nt[ /,_ qwPJr1f1bpn1f wi/_bt"'9Hl J"'l"'f" ' l ' ' 'lfrmbtnif 

1[fi{'f/1hfru qntbwq_p4ntrlp 1 

3. KMnO ~ -fr 1n1itn11fll! U2S04 -/1 run4w1111fJ1wJp 'l-"'bwrwpf1 -

1.l11 11 f f, SO/- whjrnf1fr (h11 r1Ji9 1_lrrwf1whqLJrLfo } wq'll19nif/1n1hjr9 ' 

2K :\1 n04 + 3H2S0_1 +.5 N a2S03 = 5::\ a2S0<1 + K2S01 + 
+ 2.MnS0 1+ BH20 

.<\ 1110 1- + 6H++sso3
2- = 5S0/ - +2Mn2 '+ 3H20 

SO:/- 1uhfrnLfr .:: wJtnbu'f'bpJwhp fr1wb'fwpn1J ~ N02- whfrnLp ' 

/1 ~' l'l' lw 1_f;pw/1Uthqhfri_ l,l.f,J,L"' "(UJ111Awnn1_ 1 

<Jin r li: '-/.Lp9Lb1 2-3 l1wflfol KM n0 4-fr l"'Jn11f11 w1[b1w9L lil 

1- 2 4 w flfrl 2 11 H ~S04 - fr L" ' it1111fl, u'"("' qwflfrthlrrni/__' Na2S01 
d /i l1 i_ {, L1w I frn u!'fr "{ /, f'd w b qw !1 tu III /1 l"' J n L JfJ fr 'I nt111u 'lff 4n iJ f! ' 

S20 /- (p~nunttiiium) mf.·~nf1~ fiwjm&mrbrnuip 

1. fl w pjrn i rlfr l!L"f'fr'1f' (B aCl 2) S20 l- wLfrnhfr t;bm wnwt_w,g­

fn;1 1f ~ u"(/1111 111 4 buutr/_wit[!, "f'l' l'"J1_111J t ln.w9tr'l_ 2_f'l1LJ1 

Na2S20 i+ BaCl 2= BaS20 o .j. + 2NaCl 

<1> n r ii: Uwmpfr11<J~ flfrnunitfPwutfr 1n1Jn11fl/r :i-6 qwfJfrtf1 !1 

""'bi"' 91' /; l f1 n <Jb piuf, Ba C 12 - fr l" ,Jn< Jfl /,_ 12--14 l1w fl/• L fl np u 11) 

Y " ~ f' r !rJwnfrn 1prfJ! buuti/_wit.pfo {bm bnw9hbt /,_ 'lfrmbl f1p<u l"'J"'Jl" 

2. lrnup f}flndil1pl' .J?'UJf!WJnLrl f;fi fJfrnunL[!pwutbbpf!' wnwt_lll[l ­

~1 /; !'"[ "f'lurnpn1.fJ1nel, wq_wm JJJpfr u.rLt_wtn1fwh t;/;1./1/,whf!n{ 

N a2 S20 :;+ 2HCI = 2NaCl +H2S o.O~ 

H2S20 1= H20.+S t +so~ t 
/J,J., ,.b1u-q9frw1fr Jfr2n9n·1[ 5032

- frnhp <nwpr-f.pniJ l!i 520 32-·frrr 

"111 1n Jr { fi u1pw1[ np t { w Jllfb wp /;f'/;l L114rr"f''ll' ui nw2fahfi w n~WJ" L­

fl 1w Jp1 
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<till r a: 5-6 f(wflfot Na2S20J-/1 [f!l'1nL.rfilf' ~, u.;1//,ftLl!J~,f; f ~' fr ' Jt . 
pw /, 71 n LI{' w 'I tu flfl.t[fr l n tJrrtJfJ [, m w pw9>1f,l' 'l·/1 w /; l f1u •n •L1.uo.p /1 c; n·· 
JW[JnUf[!t 

3. lf..pJ ·wfJfr 'ii}urpwmrr fJ'wu1/'Jwu Tfa {c-'fr 1111 11 ,; .?inu-•,h .t;!it .7 mn::•-

2u19'iin·1.J ~ u"lfrur·w.f( Luur1lw1lp, "f'l! UI't1u1f,C.u:.irwp11111 r/:rr/u:/nrir t 1: h 

r;rr<J'ii/t' 1Lh,nw~if.lin1[ wpttw{J/1 u11tt·~fo'lfr' Ag~S, 

N a2S203 +2AgNO:i =' l'q::;~ S'.: 01 + +2N a\r0 :1 

Ag2S20 .1 i +H20=-=Ag~ S t +H2SO! 

iti n r o: 3- 4 i(J1Jfffo1 'ii1.<:mp/;n 1Jf1 fJfr11un1l ·71lJ1/11/1)1 "'1/l11 w9'd t 

7 -8 It w Pfr { Ag N O:i -fo tn' ~'"!flt 'f. /11n l 1 /,. 111111/ 1.1.1 <tr {I q111 .rf: /1 1/rn 1/rn -
/11nt/Jvd1r!' 

1. l1 WJ """'fa Ufb,f'il u11,..7u:'uw111l' (KM n 0 .,) PP•l U / tf1 L ,r /11 w•.' 1!1 .f. 

rmiJ opufo'11u9f:ruJ t N a~S20:- p, "f'ft <: hmuw~Jf!1"/ tf1." 111r1 2 111!1:" '7''HJf.' 

K_ :\1n04-[' i/_hpu1l1w~1'fL1[nuF ~ wf1'1"'·J~' Mn 2"- -frz 

2KMn04+ 8H2S01 ! 10Na:!S20 2 =, SN<1 '.,S ,0 :: -)-2.\\ nSO :+ 
+ 5~ a2S04 + K.2SOd 81 I20 

iti n r o: 8-4 4w{Jftt. KMn04-fr urnf1111pp,, w:fi'! '''t: fd 1 .'2 -· !l 

4 l!JPfo1 H~so. Ir 6- 8 l1wfilfo1 Na2S20 , 'l·/1;r.ht u1J1p ,f,,,i ,qw·?1:: r•fi 
'(Ill L tu 'l f' 11 ifh LL" 

,5, 811r;w;:.r1,li wq'1f,9n1/J11111Jp Na 2 S ~O ;i- l.1 opufo11u1ltJ1t J I; 1;•L'"f"''· 

{J/zd1wmfo' Na2S 10 s, n1u111/1 Jn'1fi '•"f' l 17 111.1~1{! u. . ~1r,f,m111~'1111f l;r 

ljJ n r o; 8n '1lJJ lf' fr 4 ---- 5 ft w /lhfif1 L · •/ /; ! t!J !/;/; l f,,,, /u:rn,f1 ~ .. w ·;i -

l' firriJ fa {J/1nurrt[!/H11111 Ji 1rr1.t1r11fJ I... 'i /• m /, l .I" 7 /; 1;r1; ll!JU[ f ' ~ 1//1 lL" 

1 · Pw {' frn·r J fr /!/ n f' fo'll' (B a Cb) 4 w f!f!"f"" ur /; n '/.; /• .t; 1'. ,,, 11:1ur! ,, ,,, !J . 

finiJ f, UU/ fr ur w I( Lu ml[ UJ u,. • II f'l! l" u)if rruf I, fl /.Jn 1 f1 h [rn u.Y', 'i.J n , .(fJ fr !I f: 

pw9w/11wfffJt/fr 1fb2. 

N a2CO, + BaC\ 2= BaCO:i t -! 2NaC.l 

!3aC0!+2CHJCOOH= Ba(CH3C00)2+CO,~-:-H : O 
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<fl n 1' o: Un11w .1 fr lnu)m!fi/r (Na2CO:>} 3-4 4wflfrlfr'ii wtf_hlw,'} .. 

1;1 1 Lru1L11wL BaCh-fr L"t~n•JP• 'J.fr.mhl Lum1fwtfpfo 1n;w911ll!l'' 

( 1111111/"' r}p/z <f.p111 L1 w{J b9f1 h l C H3C00 tl J fr'iilt, Lpw t "t~</. bw1 

2. C0 32- u1LfrnL/1 <wturl1wph,rr-Jwf1 \wtTwr p'iinpnz t P{Jni'iihpfr 

i/n1tJfr9 liutf'prrfiwmfihpfr l'W.f[lW[ilw'ii tr.bw4ofowf1 1 npf1 nozh49ifmJ 

f, C02 'lw'lfr w'iiymmmJr.1[1 ·~Lp2fr'iiu, 41wfri/.f; tr11[ Ca(OHJ2 l1wJ 

B a(O H )2 l ", J ntlfl L /; f' /1 fin 'l J fry, w nw2 w 9L rruI ~ u 111fourw4 "l'l tn "!' '" -
f i J'"f,' 

>Ja 2C0:.,+2HC:J = 2l\Ta Cl+C02 t + H20 

C02+ Ca(OH)2= Ca CO:; t :+ilI20 

C0.12--+21.:1t =co, t ·+B20 

co~+Ca2.t +20H-= CaC03 .J. ·+ "H20 

«l)n rli, r:J,1. ,.91,t.1 10 ~/J.'flfri urrrfuJJ/z (Na2CO:: ) l"'ttni1fi11 wi/_b­

l "'!J ),/iJ l1r1 1;Lr.wL 2 11 HC\1 

1>np.l.Uil!F!1f'J/1 pf;rwfJ[' WfllJlt} i/1w4/;l q.wqWlnUJf' furt'J.rtl[w4nf 

1f /,py}'ii fru u. q win J w u•f1 p'ii IJ'l'flit Ca(OHh 4w J Ba(OH )2 "I wp.-r t -

l11!1/J 11 '/ l" 1 Jn t .I {J/1 J bf. t 'J. /1111 /,I 'I!' w "/'1111 npif. bl[! t 

.'1. CO/-- w11.frn1,fr 1:1J1j'"Lwrb!'"'Jl' SOJ2 - I... S20 , 2 m'iifrnf1-

i1h p/1 wnf(iu1111{J;wdp : 

lZ, n r li: 3-.4-uif(wfi ""'{Jfii CO/ ·, S20/ ·- nl S032
- UJWflrll­

y, ml/ 11 'I (flt<)NtJPP~I w 'l ltw91dl 5-6 f(w fl frl .1 % -wLn·9 H20 2- /r l" ' -

,)"'Jfl It 1/1"f'J.w1"fiL• mcu..pw-yL/,l p,pwJfr~1 pwrz'iifrpfr 1/f'"" IJ.1'1 qh111-

p11ul S() } - 111l1fod1{' opufr'lwfwuF ~ ,T.fo11;/, SO/- (Na2S03+ H202= 

c:-_~ N :i ~ so I+· t -bO) J, J.J.ljfliu /,fr fuwJ1q.wpn11l CO}-- mf~fr11Lft <:1U'JU1-

f11,1phpJ'wlrp {f(wmwpqrnJ ( 2 4bu1nuF 11f(tupw,qpi[wtt l'lw'iiw•4nr/)' 
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P0 13- (!\inu~wui) mG]1nf1J1 fnu.im[1mrtrnnip 

1. f!w pjr rriJ Jr nnf"f"H! (Ba Cl,) fllui·r•!"" .r •, 1'/: '.'F" ·f" i<·~:: · :·'/, 
~bur 111 UI tfr /J f, p iu rtmul fr ~,,,, fT"·1"' u .:1,,.,,,, /1 (f\ a Hp CJ } // "' /n·;iu 4 'u[! u U1 

qw~l!> rlf1[1 1n1.Jifrr.U f, fJP111L/,pnLJ · 

l~[I/ wtf1L /; 1•./1 11 w J 11L /1111 ~Jr f '" ,)"' .I p~ .. f , i' n 11F HP 0 :? f111~! 1.' 1/ i11 /' : . . 

•/1111! f, P043 - fr1 

2N a.J-J.P0 1+2NH ~OH + :_.3BaC! 2 = Ba { PO ji ;. + 
-f ·lNaCI +i<'NH~C l ·i 21 f;<) 

'!i :i. r 0.: bp hp rf11r pd. u: ~, n {Hi r,,,,, J /, 1 wf1 f, l :J - .f . w 1,,,, T· ~,,_, p i7 ! 
N J ~ Hp 0 ;-Jr l" : rl mjfJ t IJ, l1lif )'/rl1 !• ~I /, /, r" il'"r' '} /! L ,, ... r/ /, f lli,'J li /; I ,,,,, .! r' i:w!1 

B a c I :• - fr l'" cln 1.1/J I U./tna ': '"" /, il.' /1 l'.!'J'l' f, /il1 '" z/.. t., Ill (]~1 /;I 1-1 c I . /. u r, /, !' ~ . 

P"f''1/1L' CH 0COOI f '1 7/wrl•.f Luu11/mJpfr l" ' ').j /,!!' ' f;,''f"'f' 'i 4:.•:_:u\ :1r­

'lrn{Jfr'L wifl,t"'sLl1 2-.1 '1'uf!h NI-LOH /1 l· ;J_ J fJ wfJ 1~1 n .·!Ci .l · f: 

l '' "hlL.tP ' '}-fa 111 b1 )ju tn ·I IJJ (J f!/• '!" .( "'!J" ur [' I 

.?- PO ~ 3 · • wf1 /r n~'L' { IH ,( lil~i Ill p f, _11 11 ' 1}' i, 11 ,,. J t1 L/; fll! f; )•w .' /1 ;·, ~· /. 'l ;-;r !111 '/ •i 

( 1··1T"'Lfrn 11 T/1 1I rr if•r•;M, 111 111f' (\! ILh V\• .l0 .1 /: w1; 11· ·~ 11t f1 ·, :f1 (!fl ·ff, f::ro . :•­

f,,, :."'IL' )1 lf m 111,11 :/ n 1 rf t q f, 'I /1 i, ftir,,11/ 1ur)·I', rt"!' I '' :c 1/ n 1 :f .-'. •; /,,fr /, ,, ,, . ,f 

IL wJnY1.frm4rTuf' 

N a2 PO , - ~ -12(\JH 4 }~ :\~ n0 : + 2·!1 IN0 : =--::-: ( Nl I : ' .(P\ '.· ;O ,., ] + 
+ 2INH ::--;CL -'. 3N ~1 \C\ · ! '"1!20 

Po ,::- + 12i\t1o0 ?· i-3N!l ?' -: ?4 1: ·•0 ~ N H · ) {P.'\ (;! . o ~ ' / ! i 

-t-12H20 

fJ. hw l[!: frwf1 /rr• :. •Lr w~"".'I !/" : J Z ,,r, w Ir :: frrU 1c; ,,, i /· w if {, 1H11 1!r /1 

l/fllff ,l?"llf , f'Wi.tfr flJ I .'f111uJnu1.r.l,/, p/i !J/t/f;J[ll'<f!/1 l ·C· n./; w, j i ll(f _( .' . :.fp )l/<; i ; "• · 

ifwJpf' 1mct1{r11J t i 
p 0 ,3·- wf1 jrnu fr .C: "' J ::1'h w p l"f' J"' f, p /;1111LlJ"' 11 r11 ,_; U: ",_,/!; 'l. ,It­

r w l1w'ii q.L.fr l.1,f; ,,.,[! (S20 / ·-, S012· ·, s~ · ft "' n~') · " !' ' ;f1p :\. t oo. ·~ -11 

,, hf'""~ w11 q'L n' d b'L ,, /111 tli Jn tfrp1fMIU1 J /rL 4 II• "In I.JUI: fo w 111; Ill r/1 ~ l; 

L,w.u Cl ·· wL jrrTL.[!1 
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'0'f' lul11td1 ·!i'/• ;_L£(1/• /, Cl f,,,ltl:f,r1f1 ""l'lb9n1/11n1.L:.' i[Lr" 19l1
h·-

l '" ) w
1
!' w

1
1 l1111/1·wu1luJ mrff,1 w t1'u•111J l.11 () LJ HNOJ h tn 1 ctn 1 JfJf! r;n· 

. • ,., .,/11unfn1"1' ,Jt.!J,/, l"f1WL1<<[[' 1 
I ' I ". -, f, ~ -

<iJ n r 0: </I •:r J. c·r !' ~·L" 'i t " ,:;.,,, JP/r 9 i[hp !JL L l 5- 6 ~ 111 /J/r {, tu <;' I. · 

, 10 9 ):1,l 8 -·-10 ~1.1/J/.i (i..:11 1 );;:\: nO,- jr l'",)"'-JP n1 J.11111Y1.pwL /uf''•' 
0

\ ]J< O :: ir uiu.;pw.'/ !,f, 1, [J., , , " I'''~""J I, '1Lrtfa1' 111111n/1..t.;.>p1 fHwiw/1wjf
1 

1
,,-:w.i ~u11 jJ 1 11, ;, L' p t111,Apw y!, f,r •, -: ,,, ,r "'f' u:1f ltwyLnul f, ii f' J " ' til"~ w ~ fi); 

~--~ I L ::-.;(Y;· "l ' '.' ); :!1 .1 '· ;,J,,, , ;, f 11 '1/r zl, n11 t: fr1L Lul'' ' 'Jlf!lllU I; '11 .fJUllL!'" ' {" 

, ,,. <'; /; J/"11IJ j 1;.JU 't~ n Pf' W !J J w ~I [' : 

U . . . I • I. . ' {.\ \ (· ·( ' \ ' '-!I··1'.0ll ··t-NH ,( 1
)' -!.J . ; ; :,r-:• 1 f: l! :' i l"fl i.); ~: .~/' :· : ;-.-:U Jidttl ~Lf-f f l ;· :·L:--;. ~ " - ;- .;. ' I - J -r ·-· l . 

j' () }:; · w !.i j1 ri ), /' ) 1 u ~,/;.'Ji,,",( f u utfw uu t1 p !" 'f'lj{z. w j jrf1 ~1u m1Lu11lp/; 

.'L !l !> nrr;i 
1

,,._,l1fr1 1.J' I, 11 u! L1: pp11 1.\, /,yn-1.! l~ .pu1,qw/u•ufifh/uu1'1 

N aJ-IP0.1-i·· Nl ], ()}I + •.\\ s-Cb =o ,\\1~NH 4PO 1 J + 2NaCl +· H20 

HP0 1
2 + NH.;C) l i ·! ;\' g ~ ' ·' ;\\. g\i H1: rO : + H20 

<V !I r ii: c]> r.r J."1t•fi1/nrl 1:n J u, _1/J/1 2 - 3 4wfl/rt/rfJ w1[b1u19 i1 /,1 

11t:i ) 1_-y •:.?1 d'1 .'. 'li1!,,1j,n 11IL·r ; 1'f: /- •'"'' 1'" •;1r;/1 .{n.Jr111F' Umw9..jn :J ~ 
,, ,.: ju;1w·1i f'jnrp/,7w.}l1 )1 ,,uu f' :1<) 1n /,~ i '! l1111n 1/w r>r/r i/ruu w1JL1w!i ~ /;I 

;'·" ·:;1t1J·u,, ff{J n t /, 'lf ,,.,/,{ 11111 :1 1nuh[f•{f! I 

n ; (I; 11 /.II NJ'ff.11 ll.'IJ JvU' ,'!/• /J.?; Nfo't1li /l/i PM Pn & 
truu. 1t 81,u l.it;P r; 

1 . .f.!1 :. r.f1'l- /r1 1 ~1r: .-;' w ,;1 ·:'.1.1·1•!.·:'11/ 11, if /. " ' ("}wpf1 11/w1pw1Jtr'1/' "' 'l" .. 

m 1.1.f.' iJ :j w 11 i;;J, if /1 :!""/. "' ./' ", J . u: :, ,v "" '"'£ 1111 f !,- ,\ gC l -/1 uutJr ;n 111 4 ~1 L1 um · 

,,.. •: . ~ , ·' ' 'T f :. , '' '! "":' .'. I\ I LC)]· I /; ,, , n~ ll \ ) ... C0·3. ,, d L,o \ u:nw2w .'J­

i · l } J;' :f _r \ L~( \: l · ~ ; ) ,~ } ·. /1 :~ ~'t,, 

,.\! >; NOrt·N iiCI :=- :\g( '. ! ~ -hNaNO:i 

Ag' -; -. C: l - ~=--= 1\gC l l 
.\ 1~CI : + .2J\! I-LOI+=, f Ag(NH 3 h]C1 - ( -2f ·I~O 
j/l}!( N ! 1 ,)~JCH :> \I ~ l O != f\g-(.J J + 2N H 1NO., 

-101-



Br- l.t J / r11lif:l,('[! ,,,,,,f;qwpn1J /;), Cl --·fr <:w1u1bwpbpJ.mi1[!, 11 -

fi" 4_<; b111h frp.blil! L.u runwr_w 9'iinul [;), .<; 1u1l wliJ /I.lb L 11111r[ wJ pli l,p 

( p W 9 '1{;'£!, Wi/_ 11 I b U qf,ii/1), )1 

ttlnro: i/,bp9H1 2-3 fiu )Jfa 1 Na Cl-fr l" u'Jrr1 1p, w1Lf·P'9lihl 1 

f1wfJfrl HN03 /, qw}Jfi'lf.;/;p11·{ A!~N0 : ; -/1 1nu)1111fl Jfr 11 1L. ut.l(purw~ 

'I" LJlifr Ag Cl-fr w n ru~wa:rrrlr11 Uumif:w ,)/}[1 9b'i.i wr./"Y'"' 4' bl h u11f ,, _ 

ftJJ!flibl 6-8 ftwfJfrL NJ-L,OH -fa L"',)"'JP· liu111t{w·J.p.i:1 l"iJt/_1aJ ~ ' 
U 111 w9r/_wJ [ntJ1n1f'frli lrw p frtL ''!'"'/ w •/ f,l w 9 ~1 /;r l·i ~< 0 :1 ,J f li;ft. f1L'f!-
1 w Jfr'ii 11/, wft9frwli (t w 1,,r '" u ri·•l uuuuq.l•u'1 '~fa." f; l ~"'f' ,lr tl llu1atJ.. w!Jp/r 

UJ fl. Utt_ Wl~I U/ [/!I 

2. KMn04' .i\'1.n02, K~Cr 201 !... w.fti op " 'frq/1z Lb11 PP:f w 1.f•J1 

J f12w t/. w .fi[I" u! Pl " !' fr r;. fr. o ), L' C f; 11 /11;.u:3 1,n 1 J /,1.; 1F f1 f, L {, Cl 2 r f.0 1 ;_ wuuj lllJ 

Cl2- l.' 1:wJU1bwphpNuF /,'u 1:111.11r.t/_ 11 w J OU[WJ"'l'"Jfr'ii {J1lflnr/_· "f'l' 
J "'1/19 "Ul•t.l( tn 11t.f t I 

2NaCl +.rv\n0rt-2H~so ic - Na1S0.1+ ,\ ·\n S0 1 J2 f 120-:- Ci , 

Cl2+2Kl =21\CI + I2 

fJ.b wtft ,9fiw .lf1L f11n 'j, 'I UJ p11 iJ f,J, Br- ls. I - fr 11f1 r, l f1L' ' "["'' L /! Of. !J /1 -

;1w·1i w1n•L 1/hpu"5 1,i11uf f;), Brr fr /, 12- /11 

<IJ n r £..: Mn02 -.f1 if11:2n1 1if' L:.J 1u.1Lf1l w9lif,l fl --iO 4i..·1 /lfrt ~"'"'"'!'/"a­
J/r Pl"PP'i/: [ntJn,1{1 1 f;1111fi;u./i1 /"{1m 1H· J'pwftw~J f1/Jn1 /,. wwpw,9'1.il1 1 

rl>np.!wfiJJ{Jfr ph11u1'&.f1'ii Jn1.11!.v~1l1 o''l' " !"'i"' J/ b f'nuJ/Ji1 /, 1u~ mf11 bfli" 

~W't.l(tnb[f!t 

3 · Cl /in'b fi t; w J u11· wp f, i';u,r I! lh - /, I-· /"' t ~' /, f' /1 w n /1111 i'" -
f/Jw Jr I Up hp fw 'j,J, ~l L L'1:J [, 9 !:rr; ,r lf1 "'Fd IU fJ /1 Lfi t!1 flw"'n1/ J ), [IU w-

4_ w.U l!l! l'lw'iinlJ flu pw <l JJ1'1<f! Ir""l !t w 1Jl•t !!c 9brnJ (N f-L )-,CO:;-./i 
3 U [111.Jni.j{J I 

U.11q wfl I• i!I np,fr'f·l'' fr U11L!jlf' l {' ,,, {J jll (.t /i..g Br -/1 h Ag 1-/;' UJ il II . 

r1 frn·ul /1 ft wppnfi.wm fr t; bin wnw7 w r/'-' rnJ ~ wp<lw{J fr 1:JCl n·f1 frw ftw ""' 

([J\g(NH ;1)2}CJ} L uA19'1snrJ fillJ-r11.1fJ/r J frt_ ' l!u11J1;pL" J /1u1rnYrn:;'­

'1l! 9hLc1l' fr!f>n1.qm1f bf,, Uumi/_w·<li!n'1.J 1l'Ln1J Mi Ag Br -L' i; _'\ g[. L' ' /11.;~ 

.p[npfr'f· fr11lili wli9lin1J ~ 9bfi1mpfr!pniq.wu11 

8M1u1l'frffn·1.q.w•m/r·L w1fblw9L.nuf b'i.i HN03-/1 jll 1C n:1/J . Ll1"J.ll !f • 

4. ,,,,J ~ Ut.l( fr·m UJ 4 Lu truf U/ q P' t1f'f! •llf W Jl1·• J ~ Cl . UJ f, fr nr1 /1 II.' nl1w J ,,,_ 

fJiw•fi Jwufr'i.11 
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.21\ Br ··t... C\ 2= ;;l(CI + Br2 

2nr···- t-C1 2=2c1-+ Br2 
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pp n J ,fr '1-'l.i 11 !'Zfr lib r11 t; h"' 

l1pwf,,,. , llqu1111 ppnJe 



(Br2) ut.nw'iinLJ ht ppnJfi'l-/19 ' t[bpyfoLu o12ufi'l-waHL"1 mw[rpi•f' 
0 f!ufo'l-filL/,pn</._' KMn04, P bO:u ppmfw4wL Pflt[nq ( 25% - wf1n9) • 

tOKBr +2 KMn04 +BH2S04=2.Mn SO i-i- I(2S0
1
+ 

+ 5Br2+8H 20 

2NaBr+Pb02+4C H3COOH =2CH3COO Na + 
+ Pb(CHJCOO )2+ Br::d- 2H90 

6KBr + 5HzC rO 1 = .'1 K2Cr0.i+Cr20 3+ 31:3 r2 -1- 5H20 

Br- fo11'£fo 1:w1mL111rh1;J w J1L' l l,L /uw i1q µ11'r1 1J C! [, J- fon'i! ­
Lbp[!• 

<I> n r a: <Pnptlw L·m/Jfo Jh y tsHt 5- 6 t1mpfo1 KBr-fo · B-- 4. w ­

ltwL 4wfJftt Ki\ln04-fo ns H2S0.; -/1 l"L.tn1Jfl!d,pfo9 Ii. ,;iw41,1 /ug111-

~mt[, npfo Jfot.n if w f, 9 4w sq nt J t ~Jn' {! " f.J1JJ.Jpw11' '[, fl /J ,, n t/ 19 if w J 

UJ '{_ wfo! n 'l rrif w4 t </Jn I' tlw Ln fJ I! m w.p w 9f,l1 fl' w j foL p 11.Jr/L Pi!/• 1/ f' iu 7 __ 
10 f'""fb1 '1-fombl u.1'iiq.tHJh f/ln ;[!upL/1 q.r111twif.11pn 1Jl! ' 

J- pnlif1 fiwju1l;wphnufp 

1 . lJ.p<Jw.fJfo 11/unf'Wlilp (1\gN0.1) I /irr f1 /1 .\ /.m wnw p1119'!l11ul f. '1l -

1f foL '4umif wd.f , " f'f' fJJuw11fornr !' fo /J/rnunt1:/;u1urn1J ir1iu1/1nJ 1,- , /111 4 
HNOJ~ nuF u wJn '& /1w~fo [l1Ldn 11/JrriJ ' "l' 

Kl + Ag NO~ = .:\g l J + KN OJ 

Ag I --t-2 1'\ a 2S~O::i = N 11 3[ Ag(S 20 3)'/ ] + N <1 I 

IP n l" a: Kl -fo 3-4 4w{J/1tf1t w :/f,[w9Ll1 Ji1r1Jf11-""~' ;\g'.'-! O:; ·/ i 
1nutn11fJ1 Uu1w9t[w.J- Lum 1[wJ l' /1 1.t"" w 1l11ll 6-8 4wfJf•l Ni1

2
S

2
0 .: -fo 

f"Ldrn1iflnt[ 1 '1-/n"'ll Lu 1.!11f wJpfo J"LJi/_hu11 

2- l/w"fwpfo w9luiw111r. ' Pb(C~LCOO )21 4w1fonrJf1 J"'FP'lfo 

-\l"' 1..J.rrLwf.wgLniJ /, 'li'lfi'i.; ~11J u1qwJp 1 " !'[! 111 u}i/_n 11f f, 111111 .p P/'f' 

Jht' w·L'fntfiw9Lbrn4_ l"'""'!Pl_' ' Um4w1L uw n.b9f1bl"' !.J lll L2w 11rr[nul 
h'£ 11114bq.n1j'4 FJnipb'ltht" 

2KI+Pb(CH ~coo)2= Pbl2 i -i-2C H,COOK 
2J- +Pb2; = PbI 2 ! 

<Ii n I' a: 5 - 6 4wfJfot Kl-fo 1nu)nLJ/Jpf1 wifblw9L /;l Lrr !Jhp d 1 

l1wllf wpfi 1119 Lm wtn /i I" ' J11LJf/ , ui.wp w9L bl "'- 'l-fiu1 lt Lu 1r:1,f w J pp /llLJ -
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1/hJf!I ll.iLni.::bmli. l"Ldf1LJfJl! uw1lli9fiil Ii. 1/-P"'"l nul1bq.n i1h F'J"Lf'b'L• 

'µ J,11/1 q.n JLU 9niJ !! ' 

3. -R[npwp.rnq w.q_'lbLfou J- wLfon!J 111wpn i Lw4n'l lnidni1fJfo9 w 'fi ­

pw u1qn1.J f, wq_ w u1 J"'I-' l 2• t{ Lr12.foL u, l n«tt[ b L" r[ u f''flll L wq w L l n ,__ 

1)/11 r11 J ( f!l"f'W'!/in !'J) ' WJ); Lb1·4·nt J' I, J 111L n Lz m4w 'I" •JL ' "l'l' nn· 
1, w t r' /1 1.u •[ bwnil1 fos wL < hu1w Lni.J f 

2K,l +C l2 = 2KCJ + 12 

2l-+C'2 = 2C I ·+12 

l2+ 5Cl 2+6'H20 = 10HCl-j-2Hl03 

<11 
11 I' 0. : rJ,1, JI 9 Lb l 2 4 w /J/r L '-f111 pJw f' ~ "-"'L unJ NL JfJ I {J p "- b 9 f, /,I 

fl.!S 0 4-nt[, w1/b[w,'}Lbl ,"J-4 l1wPfil (!L"f' w 1'n11J b. 2-3 qw{J/11 

(!J"f'Wf"'-f't </J1111tlwfinfjf, n1Jb'l /Jwl/i111.::wpl£· lJl"f'w!fin111fp zbpw[t 

~1 b 11q tf 111J t Jw ~J11LJ wf1wq.11 LJ f1, npL wL { f.U1wfi11 ,.)' t J!l"f'Wf.f'P wi/_lt -

.'J" ' 4fos 1 

Br - /rnLfo wnl1u,1n1P1wJr nn11w.yinp.1ip zbpu•f! f1hp4r/_nd f, ,,.1i'l_ ­

i1 mLw11Lpw q.1111fi t 

I. li.rJ 1ufJfo Lf'"'flwrnp ( AgN 0:1) S2
- /1nLfo <hm wnw2w9Lnu! 

/\ ~'., 'J. S-/r 11 k Lu lil •/ wJ-p , rr f'l! w f1l" 1.H J/1 f. .,,Jn Lp UJ qfo {'ILtfntJ fJn uf . 

!" "1!1 11111'rf111J ( !rn11p 111qnu1w41uu fJPt/_nLJ' bnw9Lblfiu1 

Na2 S + 2AgN 0 :1=Ag2S l + 2NaN03 

3A g:2S + BHt\O ,= GAgN03 /-3S + 2NO + 4H20 

ti> n r 0.: Uw II1f' p l1l J fi u IH [ ¥i/17fo 4 - 5 It w fJ fol/i b u-1q h[ w 8 fib l Ln 1 /i•­
p.w }1 Ag N OJ1 U t11w 9t[ w r'J u /, L umq w r'J/!fo r/pw wq h[ 111 9L bi 6-8 ~u1 -

f! f1 l ] JNO:i /, hrLu19Lbl: ?-foml.l l/inptlfo f!'£filw!Jl!l!' 

2 , fr(Jn•Ll11fo ( f-IC J b. H2S04) u1'l'll9n1fJJniLp9 £111.J.b[p Ul1l[ · 

./1 fo r1'tif,l'l! j!WJj!WJl{n•J M1 ' wLP.wt.nbtni/_ Jtt-Jru ;ppwJ/1L 11w'l' r/.brtf•h• 

:::m1u1'i.iwp/,f'" ' J hfi wL rt" ' f' 1:n111uq ~t!nJ' 4w1qwpf1 l"'ohLf w1lfo Jfo-

2119111/, np/19 ut.n w9 1/n1J ~ uli. 11UuH/_w.tr 

Na2 s + 2H C1= 2N:.iC 1-!- H2S i 
H1S + Pb(CHsCOO h = Pl.JS j + ,2Cl-I3COOH 

<I> n r b: N a ~S-/1 [!t Ldn•1f'1/1 4--5 l1w/J ft1/•11 wifh[1u9f1hl 5 -6 4l!l ­

/J fit I-IC!: {}J, t w 1111[ n 7 1-bS-L' ;; w 1 rnL /JI pl.rib l -<; n 111n1[ 4 w rf 1' n r•w f1n fl/• 
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php<ufijrL tfnanl9f1bl'"l itu1tJ/W{'p w9bmw1nnq flp2wJ f/>p[utp/1 fJ11•rr. ­

fJf!, "f'i.' H2S-jr9 ub.mhrtLJ /;1 

3. lJwqJ.fan1.Jfa w'lbl'fl (CdS0 4) s~-- u1hpnfijr -':l u1 wnwyw9Lnui 

bh 11h1t/•L Luwt/_.whj! (CdS ), " f' l! l'"Ji[niJ t fu/1tn lll f]'llfJfJif} b. w'l" "' 

urw'twL fl/Ji/Jr Jhp_. 

Na2S+CdS04=CdS J +Na:,S04 

CdS+2HCl = CdCl2+H2S 

<JI n r a: Na2S- fa ['FLJ,nL!'fJ/1 3--4 .li wfffrL./rL wif._/;twgH1 Cd SO;-/• 

['•uJni1/J/19 3 --1 't wflfit 4 '1/iwhl 11h1lf1L 'lni/b/1 Lum1[wt3.pj!' 

4. 'uwuip/:nuFfa 'u/anpnU(f"'! "ft'll! . NadFe(CN)oNO ] , ( /uluw1/•L 

J jrp_w{w J[' 1wJ w nwy_w9~rn,J { LtwpJ pwJ wbrL2"' Ltw tfNLJh 'i1 u u11[ wb.p. 

Na2S+ \J a2 [Fe(CN)oNO} = Na .. [Fe(CN)sNOS] 

<ii n r li. : 1-2 qw{J/11 Na2S -/i l"d" '-JP/1L w·:/_htwr/ Ltlt i"" J1't'"')' 

N aO 1-l -fa b. ~1wm.r1/11nJ I• L fawrrn U( pn Lil /i·11.f1 { ' ILf} Ill J fJ• 'J./1m h l qru iwnf,, r1 

'j, U U11[ UJ ,j j! /1 ttJ flW f_WSN LJ £1: 

N03- (filnnrunn ) m!llrnolt liwJmfiiupbrnu.fp 

1 · '~f.!/>hLfatwJfaLr N03 /;n'bfa (b an wn111~wy ~111uF I, /{,,; "!"' ,; '" 

'f" ,'liw 1[n{'n1J' 1 fl·bwq !J /1 tu J/•!1 /uw1i tfW{'lll J lL o:?u/1 '1/i:. /111 i1h l [if!~ ' ]· [' -

pwL9/19 N02--p 'tw11h1-/r ~ t:lnw9Llt' l'" J"'J[!f1 i; uu[bl";!J/,/,l'"L 

NH4Cl L. h11.w9Lliu1t/_1 

NaNOd- NJ-!4CI = NI-f.1NOrt NaCI 

NH<N02= N2 i --j-2H 20 

~ n r a: </Jr.11.! w LnFJfa· UfWtnf.1 {J1rtll 1frnpdwpl11f n1L lr.u}m1{J·fa /1L·1-

/J,ht n if L. flnr/.wJ Jwu/1 rjpw u11[b£w9Ub1 r;/r!J,h'l1fi1u.t,1' jr ir/1 [Hd '"J fi/1 
1 11 w {J f!l' I; w u1n L j'-n q.n LJf' /1 111 nwt.w yn LJ I! 1[ q t11J111.J ( N 0 ::-· -/r w n ­

it W J tll./J JWls J WU p1t1 

2 . fl/ 'lfoL a[' /u Jim JJ,J pw./1 w L JJ fJ1fjr w IL q UJ Jfl 1.{J JW J [' 1!1 lllj?W s~ l L n L 

I1fWJJw1'iJLh[1ni.J N03 - pnhf! 1[11pw'twLqfit/_fllJ t w'l·ntn:/r (JJ) opuj11J/1• 
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Hf' i! o']/r PfJrJwJh/ry opu/111u:'i.1111J t' w111JJfu19Lbln •[ 'f"f'l qnlJLfa qw :: 

(N 0 2) · 

3Cu-f-8NaNOJ+ 4H2S04 ""· 3Cu(N0,)2+4Na,S04+ 

+ 2N0+4H20 

2N0 -!- 0 2= 2N02 

11> n r o: NaN0;3- fr lm~niJP/r 5-6 'twflfilpii wt/_htw9Lh1 Ln11,1 -

pwls f:/rm H2SO,,, "l'lf, J.p tfinpp .l; 1:11tr1 4 mwpw9Lbl1 'J.farnh/ 'l""l. 

'l"'! tfa q w'f.fa '1" Jlll[Jnllf[!' 
3. UunulfaLf! b. 9faftl1[1 .\f.JLw j /1l1 J /1p_1uq w Jf'N'-J NO:; - jrnL I! t/_ b­

f'·'u l1 w ~1 q.11111 J l/1 J ph ;h :11 if11L /r w 11, .r. ['{' ( w Jiii L w ph !'" lJ bL [UI !1J11t11/1 

!11 •1 11 .J1l h n t·Yun "'i lft'!J{r fhdJ ru/. l1w J r1 ~1Fj-Jrl1 fa (I) h /1rn pw w/1 J /r2119nt/_1 

fl· !uu tw fr w d• f, /,, w 1, 'l "'1"11 J f, N 0 2 - /111 r, t" 

3NaN03 + 8Al--j-5NaOH -i-2H20=8NaAI02 +3NI-h i 
NaN0,3 i-4Zn+71'<a0H= 4Na :,Zn0:d-NH, ) -f-2H20 

i'Jl-h f- H 1.0 -j- l-I g2(N0:;)2= [NHJI [~}N0d- NH1NOd Hg l 
b/J L <; hur wq,, 1111/_ n '1 l" 1.)n LJ Pl.' Ufl.UJ1t1LhuJ qni J ( NH 4.;. f[u1u1 frnL{t , 

!' ' 11/ Li..I u1 I1<pwJ/;zin I; Wjh \hn.w9Lbu 

{~ n I" a: {\J a~ 0 <-/1 l Ill J-11 •Jfl" 5-6 11 w/J PLt~h wt/_ L.l_w·9L /;[ 8 -- !{) 

·':wfJ/•t N aO I 1-/r f u /u!I L n 11hL.({J /•9, 1 -2 ,, L'ln f' Al L. U7 w~UJ 9L '·1 ; 

•:'';; ['iw'i.w{J/1 ph {' w !. /1 ~1 ti't1w /;9 ls ''·l .J, bls rr l !/> w "'l bfa hn·1[ {J {' i'_ JUJ fl 11crzfl L' , 

1'J'f' l1wrJp1nJ C 4w,J Hg2(NOJJ~- /r tn1dnt1fJrrrj fJpl.w:J fJ nuzfJ!." 

''-'"' 11lr.1u'bn<J ~ : 

N02· ( li,!11nrlrn1) w C·~nfil1 liw JU1f,mphrnnrp 

J. 'u11up ppn1.f1b11rr NO:; - fr 11 L "i'·"l' rnLwqnr1 lniJnLJf/Lb.p/r!J '1"'.f'" 

/, 'j, J 'l'lUJ' UJ 'l n LJ1111.1fah fffln1' rt{'{! jlf.U JI! "' Jt/_ r.uf f "-''/' wa1[ htn !~ 0 pufa'i-

fib i'". 
2NaNOrt- l-f2S0 .1= N<i 2S 01 ! H20+N0 t· + N02 t 

cti n r a: 4 - 5 liwfffrl ifi"l'J.wpl11[n'1 {'HJn lJ{J/rL wif_f,11119Lb1 B­

IO f[wfJ/t{ I bSO.ii 9-"n-Lt·w1'J(l"''f"lJh 'lw'l./r w 11?_wmr1 1tl[! t/_'tw1n1J 

i, wl•ftn11j1 w 11.qw1nr{Jj wL JwufrL1 

2. I/ '-" tfrnul fr J" 'IP'll! (KI) fJ flt/_ w J frL ,r Jr z w4.111 .trr111J op 11 /1'1wfi11uf 

t NQ2- /inLnt[_' w f1Ulf.1119hh[niJ. w ·qtum JN']> npjr wn~w1n•fJJn1h[! :1-
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f'"2nLtf bL ou[lliJfr Jh_n9n1L l1wJ opgU1Lw4mL [nta/11- "'L (C6f-t ., 
CH Ch)• 

2KJ + 2KN02 +2H2S0,=2K2S04 + 2H20+12 +2NO 

I - frnLfr t/_pw '"'l'l'HJ bf, "'!l ol'ufrr;/rJLlip Ln,1Lu1hu (Mn0.1--, 

CrOl- "- wuL)1 

<I> n r O: KN02 -/r ["taflLJ/Jfr 2-3 !1wfJfr1frf1 wt/_btw9Ll1 1111LJ~l­
l'w:L Kl- /r /,_ ou L " ' 1/1 ln-utTJLJPL !.,p1 bp f; 'lfruHLtnJ t ft ""-lf flLJLn l 11wL r1, 

mph Jl1 Of'" f '1-lli y111 J1~9 wL 2lll m1lf;l I, T ~ 1 
-, -

~ · 9-f'fru - 1r,l nut/_ U1 J/r nbiu qu1fr t/_r, n /1{' un 'I [/i u1L f1l w fi j11if1 
( H {S Q3CsH4N fl2/ ) "- rz-L U11LPf1l w,,J f 1 fr (C i "H 7 NH :?) /11uJ1· f, ,.,., f' 'l- L 
), fr·m p/tm frn L /r -\ f, 111 wn wp_ lli,9L 11 uf t 4 U1 pJ fr p -1" 1 i1 wt/_ n {' n uF 1 fl· f, ui/

1
• 

BPlliJ/lf.1 ;U1 /uw'/_1'/-wpniJ N03- - wLfrnLLbp[! t 

IP n r O; !Jhqnp 4w•F pw9wfulliPPt/_lli.1/1L l1fru1pfrmfr t111Jni1P/r J - _ 

2 qwfffrt/rL tmLll'u9Lh1 lw LJL.pwL Lzt[wJ nhwfim/11L/io: fJ.f111 l l ft'"t •­
Jfrfl '1-"LLwi/_npnLJJ!I 

4. NO~- frn·Lp if/rp_U11/wJ('f9 { hnw9L11uf H l"f' uJJ/nLfrn 1J/1 /l{n · 

f' P'l/1 q "',j "n 'f !f"u Ln fr J fr l" .'Int/_. f, /1u1 pfr "'I! 'lf' U1L9 w q_ 'fb 9n •P J wJ ff 
fWJl''"tt/_n t J f UJLt_llimhint/_ N2 1 

NaN02+NH 4CI = N aCl -- f-- 2f-I ~O+ N2 t 

2NaNO~+(NH4)2S04=Na2SOr!- 4H20+2N~ t 

ll_1u brzwLw4nt[ N02-- frnLp u1Ltwtnnttf bL N0
3
-. fro 1 

<I> n r l•: NaN02-/r 1n1.Jnt1{Jf1 3-4 11U1fJ-fr1/1f1 uJ1j/,1,,,9 i,,,1 f.l"'Pl -­

rzw1frL NH4CJ 1J'/1Ll_/,_ -<: tuq.bLmu, Ir 1-Ittupw9Lht 2fllt1J{rL p!UrzLfrt>/1 1/1' -­
P:_" J fr pwf, fr pn 11{ "' No?-- fin L fr <; bn 1119J 111f1 !.'' fr1 rlL{J J"' f, I' lJ '-""'~ /, ! 
h,N\n04- /1 l" ' Jn '.tPfr J /i't_n omL I fJ./1ui/;L /,_ 1'2 bt "'f;1lfr tJLL b 9"'L Lp /, -
tL1111pLbpp• 

CH3COO-- (tu9L1.r1wm) tt1fil111!'.j1 E1u,1mli11.1pbrnuil1 

1. ll9hmwu1 wfJ/1nLfr ':tt!jLn11u,phpJwL 1Lf,u14mfr1Lr_, Fe(!
3
.i:, ~. 

npf.·9 1frnpdwp4t/_r.1l [flLJn LJ{Jp umwfmllf I. i/_UJ11 4wrtf/1{1 bp u1f1qllii/_l1-

pntif t ,,,, q In 111.f!W 9f1 b.ffr u tuL lUI lntl n( J ~ 411.1 pJ p UI 'f" pzw t/_" l f1 t UUJ t/_ 111,} P-' 

3CH:iCOONa+FeCls=Fc(CH.~COO) .d--3NaCl 

Fe(CH:iCOO_h+2H20= Fc(OHJ~Cf-hCOO +2 CH 3COOI I 
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CH:iCOO- /rnLfr <w111111w1.ibptfw'ii/! /uwL'f'-''{'"ttf bL COl -- , 
S() :i~ , PQ 1

3- , I - wLfrnLLbf1{'' bpi, {bn/1Llib1ru wnl1u1 l'/J lniant.{· 

/ l r11 r!, w'l/w •11w111p <hnUJ9'/J1ut! bL J\gN0.1- niL w'l.'l:l'[r11L• 

ill n r O: 5- (j 11 LL! fl /1l qin f10U• pq i/_nq l n L<~ll tJP fr L u1•{ h l w 9L bl .2--­

:I t111l{J-fil FeCl.i-fr 11n~ni1/J1 Ttfrmht t/_u.Jn ftwpJfrfl qntLwqnpntJ{', ~nL ­

,} ,, , 1P1_1 111IUf-lll9L "t· wL p_w-m rL ntJ < l/"(1'2- q U1f1Jf1W•ln tL L ""''' wa-f!I 

2 . fJ.9 b.tn w m wL/rn L[! tfl Pl u11411-\ "LP w'l. '1/;9n ip 1mLJr 9 {u/tm 

: ,j,J r•l<I qwL fl fl1f /1 /JJ nl1w J'" fl 1 wJ f' ll/11LUr_wyL1111! ~ µ11 "f' uz '1" ipb q wf1 

.; 11 Ln nt/_ ~ P/r ! w 9 hm w Ln h {J/, p[!' 

2CH:iCOONa+H2S0 1=2CJ-hCOOH + Na:S01 

Cl TJCOOH +C2H10H = Cl-bCOOC2Hs+H20 

cj) n r (. : 3-5 ftwfffr! <frnfldwpqrLn'l r.nuh·11{J/1L wtf hlw9Lh1 'iinttL -

1""), -~P/ri - 1.qn<:11l /,_ 10--12 qllif7-frl Jr1/ru1 H2S04z fvwn'i1nt!"ll! flhfJf;. 

'l "' 4{1 u111 ., • I/I 9L /,/: fl9!w1U1111 w'ii pnf1p 111nq111 Jfl Lfl JW!1 '1/,I'f(J" iJ /" '-· 

,i·"'JP/:r; ,, :- 1-rbqwl, ..r: n"' ~ rzgwyi/_11iJ1 

W1 /1 n J, 'ulpft ~· 1-111rrrL wp /,fl"'-'! l' t; {1J11r/ U1 J /, n pnz_wl1fr n_l w l1m f 1{­

!1 /; !' /1 if fr l" 11mL w JL "I ft u /1 (Jp·1l f w 4 lli f1 J fr m gn t/J J m.Lf1 h fl Jr w n wp_ w 9 J wJ1 

d111u. · 11 1 u.-~1p \lzm.111/JJwJI' -bwf1wJ_ •/n•J b!, fphf1g lli/11nwrfrL LzUJf1-

i1 h11rt1/ I 

{l,f, frn!1 fd-,17 fa rLf• Pl n i J n 1 fl I w '/J w 1tw'u J!uu{ ww l1n ip fr1'! LL w 1L ~ 1 n fl 

"' .! 11 'i b "ff!" LJ 1/ b f'l n id-ntfil JWL \ u 111w4 -':tu J w q llifl gt/_ U1 J- l!L {Jm 9 fl! put · 

t;·UJ~w.111 :,f ~' 'f.rt1:ilLw/1w1Jn,i1h11 u1nwLJ{if1 wLfnf1f1bflfr qh['f"'-~nt.PJ11<-

1,f' l: w urwpnui f,L l1nmnp U1·4111! frf1 JbfJ"'l"t/.· wLfrn'/JLbf'l! -':w.fmLllipf,. 

f'" 1 J Mi l" '-""'-Jff fr w 11.wL?./1";, p w d /1LL lrrni J, "!1 nLJ! l_bL 'lf Wfln tf1 w­

f1 111J c/111fr1/JJ.UJf.i'1-llif•frl wLfrnL:Lf.p 1 Pw19 -': w1mLfr bL u11L'lffrufr u1 -

'i1/r11 L J, b p /1 /11umLnip1/b bf'' ".f' n L 9 { /; f'! n1 J-mfl J" t!1 /! q n Ln "f'w 4w JfrL O.b -

'/ 111/ wb <;L1wp ~ q u1J /ufruu1 ,,_d-t/_ 111 p t fJ rn,,, fr 1F /1 z 111flp -': hrzfrLwqL bp 111-

rt LL/ l lll f' 4 11 L J /; 'iJ IU L fr n f1 L /;!'fr fr1 UI n ~Jnt !' ,,L /; "" 1[}; f1t11 'Lth1l fl J llJ 'iJ fl fl nzw 't fr 
-; IJJ2_"f''l-'"fl w Ln i/J J"'L' L4.wmfr w n'ii LtniL fr1 wL '1-w p/r z f nf.1Lhf1 /1 U1 ri.qm­

J n 1{J trnfi[" 
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1 · s2- , S2032-·, 5032-, S01
2·-

2. COl-, SOs2 , 5 20 32·-

J. 52032-, S0:1~-. S04
2-, COJ2 -, PO/ · 

4. NQ3-, N02-

5. CJ - , Br -· I-

lf111.j'ii nwn1.!hw4w11 JJ;nt.••11r'll11 ·.J }j//Wf1U1•j['1[111 ,r /;!1 d/iw.1), w !f; 

w·h /rn·b h h f1 fl, 1111 nit/! h m fu w rn h 111/ 11!1! 1;11 J {""'if' ;11 J. L' 1111 "fl'" J', '1 !' w 'j, ,'} 

J,J, J UJ U[l UI(' •jhb 11/r trl UI {'" !l /; [ ~ ff IU 1:1 /111 )1 /1 f; (Ip rh l((lfl? 1.f; :IJ "[j fnu 11 /;{'fl 

"' UNLJ11 w ufapl;'" u I 

lLL fan hhbpfa -<: w1111h u: p/;rJ' '"~' ,/ wrl wh m !;_ o '!'" w 'fl1pJ1/11ui /. )1 f!/il 
,,, uHLf1 It q.n1f1w"-11 fl Jfiw 911 1 fl1.n tf,f, J, /' qn j1L9li l 1 n, ~J fl wu9 f!b '1" LfJ111. 

""tfJ J n-il1l!, <'[!u fa r1wr/_hrm l;w117f.· J' wh, lj" ,f u11 h /!" 1T ~ "' 9 11 1,fl J'" 1 hf, b (I 111 _ 

'1.Wf. U! oh/; l "' ;; uurr ,,,, ,p J111 ht Lr l' ( 1/ !1r12/i Lu ;; wt: w/u llf1p wn.t[rr1 J ( /111f1 . 
), f, fl /1 (!I.!/ rJ W lnf W J1 {WI)' ut fl), l.ll ~I /rn ~: ll /, ," ,t, <Ill ,f 11 : Uf lll t:11!.I U /u W f1 p fl fl l f1 /; r f1 

wh~wJnLbrrtPJnrLp, fanlr•u1fah n.bw"111J"L/r ""l'l/;O"'f'Jntt·r Ii '".f[Lll 

/uJ pU! JP t n.h UJ ·~ U/ /nfJi ''!'!! "/; f"U "'' 11F M1 "1. /U l!J ~·fan f,f, f; r/r fair J. 

pbfll' pu:dwf.J,Lnt, WJ[ 'l-f1WL.[> <:w.1mhwphrl' l'"· .i;,,, ,,IU(11 bf/i; 11rht 

/unuip ru19wl11111111J I,, UIUJUI pLw!11ul1wpwrr <fLrwJ1111J f, Uf1tt1 IJJ" 

f1fanhh h rr/1 "- f,f'l"'J n1p J wf, wt ,(: (ltl!d f;zm nip Jntbp' 

U.hfinuh hr fa /uw n.h11 I fl'l/' <f.1, flN tJn •P J'"t I! LJ"/J" ur ht f, UI /t: b tJJ 

"wt if1n rJ.wr ~ 111.JfJ,f, rn4' UJ J u,I, 't.;[:~1' Ill t<LU hJ. N1 f; rl 11 I 7 ~' h !' rnJ' af1 '1" 'l 

{Jfl n•1b h fl fa w 11frnh11 bf' f'' <h11 i1 f1 ti L liu" 11h /, {' /1 It w m Jr n 1,'i, /,{' f', "[!u/1 'lfa l ft 

1{ b pw-~w h q.h J.i w h /i" ~' h J, ,"!.' -') w J mh u pl; pb I 111/, 

lJ Wt fl ,j /; U1 l1JI/_ b /, /1•fa 11111 U1 /1n t b b flfa WT?.~ l1J j 11 I fl jtld1 £' f.J J/.lr! q. !1.J fllll'f 

t w '"'' 'j, J./1f1 U/ t fr uh tbr /• ,; lU JU1 ,, w I'/; rJ Lli 11 l' h n r•nz i11:J ji,h UJ ,, wL 1lf• fl• 

[l1tJnL/JJn1ht1lrfa 1_1bfilw9.pfif!1 fl1um/1 'Jflw)1/! llfl"2"£rl if, Jfahi. UJb/wf1• 

frLpfa hwfuhw"wf1 i/111rJ.wr"rr1J' tbpf! Ii wtt"U1JntfJJ1u/J 'lh"!.P"iJ ~·f;­
nw 9 t l!rtf I b'l'/ wJ "IJ./W /rn tJ1 /;fl ft f' Ill .'}ti! r,,,, j " tfJ JU/ f1 11" "J.{!n 11! '"'' 1' ri'M1 .I, -

pfi r[ h ('[II iJn 1{J Jfl th l' 11 w U/ wr1nui ht ""'"fl Lr ln[1;/_ n 'l u fa1 bJf m J nr/_ 1 
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l. \ ,w~1Gwqrnf1 1~nrawrqnu!libr 

1.1. 1.h1r.mqnunl m1 pn~n•Jp-~ u·~rm1l_ w jr}1 nrn;i_n1ue 

{11' J "1.<flfa J h_un/_ w JN! "fl nzMJ ht "Lb fa i/_ b I' u u11 fa f111-fa" w ui 11fl"1/ t 

!;pt, pH~ 7, 111phJh pw9u1"w1mJ bh COl-, SQ32· , 520 3
2

- , 52- , 

:'102- /1nrithrp1 

1.2. 'lhrm~wGq.G·~2 wf1~nf1Ghrl1 mnqrnJ111pJmlie 

2.lmw7nm1f n'1. {"LdnLJ{ilfa 3-5 "wPfalfaf.i w1[b[ur9tl[ 1-2 4w/Jfat 

I 1 :~501· /l• bntJb[!tub KMn04·/1 hn·ur l"ldnLJfJ' l/w1fa11u!fa urbrrJwt. 

1; 11:twmfr " f111'1tfilu9111Jl' 1L"w1r.ul f, 111:Jn11P11u! i/_Lrwlrwhq.hfal w. 

Yi/rnHhrfo (SO.{ -, S20a2--, S2-, J- ) wn.l1wJrn/JJUJb Jwufah1 

t.a. Ofuj1qp( w:;pnf,f.Lr~ wnqw3n1pJnt!'r11 

ll.1111c 'l rru11/_nrz .[111JnlJflfa 3-5 41uP/•lff1 wr[Ltwaf.ibl 1 4wfl/•L 

1-f:~ S 0 .; , 2-. -3 "u .. {J fa l /!/ rr fl w .~ 11 l'rl L. t ":/~'/!wt I\ I -/1 I n·1J111Jfl1 ll m w g­

•f !JJ,} f!1 W fl ~- 11L(I 'J[' fl l.ll tf Ut~ LU pb,! • b p /; [!/"fl UI ~)ff f11j fa '/. br IJI (! U Ln W b ffl J 

~ ~wr:Jp11 } UJbm zu:"w1111ij'ii brwhq.1 .111pbJh 1:111. ~w M1 o/!ufa'lfal w. 

l1/1n)Jbf;r (:'~02- Lr n1pfaztbr )1 

1.4. H!'.11011 1<}pntfihrl1 firn.Jlnilmphrnufp 

!J1mw11rr1111/ '"l l ""}n r J p fa S --6 Ir w F fa J/1h w4_ [, l w 9 f1 L l f,,, tJ h~w'i1 

J,l rfru · ~urf1 flfl•/fa hnuf' tniJnit/J h Pn•n mwfUJ!}~,f,l' 9-w'lL(l,h 111~­

r1:11t• 11iJf! 1/lfw1niJ f, !Jf19nrz fl{J111libr/1 whfanhLb.rfa (CQ32· I SQ3Z- . 

s~o .... ~ --. s2-, N02-) W1tf1wrnLf/Jwb Jwufaf11 

52-, wbp_wmi/._nLJ t H~ S wbl]ntiJb q.w'l_L' 1 hbfa1wJ A1l/1 -<:11u1111/, 

S0.12
- ,, S20.i2- J wi12w1mi/n1J I, S02 wbtfllljb 1£-Wl{_f'' UIJf'r/."'l 

•h>Jp/1 U11lf' ':mnni/_, 

N02-, whf.wm1/r1Lil ~ N02 'J.11r2 lfll'Jr1/1 q.ww, 

COl 1 w11y_11rmqnLJ f, w'iu:;111/i1 1 1JJf,-':11m C02 !]Wl{_f!I 

2. I Iuupr wC.;inr.&hr!1 fiwpl'1wpbrnn£p 

2.J. L6tnW'l_r1'111[n'1 l"LJrr1JfJ/r rl/1y111i/wJ!'L' u1l1m.p. ~ 1fahfa z_bq_rrp 

It wJ f'ni .([ t; /11ft·uJ J:fah {pH ~ 7 -9 }1 U mn ! qbJ. 1riJ1/11[ bp"wl fah'lft~ m -

IJ/fl rm 1/. 1.p l 
~hq11pw!JH( 

fllLO"rlL,l{J/1 pH <7· LJ:UfUJ wh<pwdlzm 

pwr/rn1Jfa <falfflOf!ufa'lfr t11uhtJf'n1/1 

-111-



2.2. 9,f.qnp.w9['wJ tn,Jn1JfJp 3-4 f[wPfotfrh wqh[w!Jhf.l f1n11 f1-

pw'u Ba Cl 2- /1 1nuh1 JP • {; fJ f, w1I :i. wmi/_n 1 iF ~ !1u1:11l "") p J UJ"f W ln L­

J n ' Jfl n uF wn/1111 b h I fa;..! p fr w'u fr n 'ii'u L f'l'' 

3. II ~nip~ w&~nGf1Lr!1 fiw,pnf1wrhrnuJ'p 

lfwr 111'1.11 uu/_ nrl l n 1 Jn 'J flfr 2 - 3 11 w fl fr ·f fo I1 w 1/ f, L w 9ltf; l 1 -2 lj w fl f1t 
fmu[' HN03-fr Li 2-3 f[wflfrl /\gN03-fr L"'Jn11fh "uumt{wJ12J• qn.rw-

9null' w"{w9n19n1,F ~ II fuJpfr whfrnl1Lbpfo wnf[wJ"'f/Jnthp 1 

U 111 w9q wJ buu11[ wJpfr qn tjL 111/ bpphJ~, t;l1 "-'{' wq"!' ~ 1frLn11T 

111 u1pqhl nrnz 111'ufrnh'uhr1fr wnf[w1111JJ.1mhp - s ~ - - fwhfr 'fh''ll2"1J l1putn-
1fwJ/!f' uh t , I---f 'llu:.'ll!"'J' rpb'lfoL , fuf[ Cl -- /, Li Br--fr 'fb"f/!"'J' 

"''lfinw ljt 

fr tn UJ{' pLpn1 P.1 ,,,f, ""' tn / 1r. Lhh11fr' <; 111Jw f'J Ul I"' L" r wh/rn Lh h/' l' 

ljwpb[f t <:w1inh :: p Lph[ t; J,111w11nu11n'l tmdn 111'J11 1J' l[nurnrwf[w1frJ1 

hrzwhw/1rr•/' lff z wf'I! w'ufan'i1Lbf' .\wJtnhwpbf1Ltfiu wL <:r11udLzm f, 

t; w zi/_p '-'1 nb /; { f11" h q.·W./1 p ;__ pn U fJ/i{' p Ut nlj UJ J n-t{J J-fl th pt 

/? p J p wl1 w'u •l bp f'1LJ111 f/J m'u ['hp 11191! U w 1 h tfr Lu.11[ [!U f[w [ b ! n 1 11 

.!"'fw9!Jf;I'" .t:w·Jw.p w!J ':r1wdhzin { J111L,.,.p111l1w1 wnw)1J./rl1 /1;tfpbr1f. 

1_hf'l" ' J mfJ.iwul" 

I 111\1 rr w f1pnr. f,b r.!1 ~nunf.n1rq!1 ~b !'! n ( ~ OI p J" d~p 

(5012
- , SO:{·-, S20~2 - , CO/ -· PQ43- ) 

1. I tu1fpl1 u1&~n!;!;Lrti t,_ SQ42- ~11f1j1 fiwpifnurLrnufp 

lhL11w 'l" 1111.[ n 'l l n uh 'Jfl/1 3 -5 ~ w{J/1rJ1u wrf_i" l "' 9hll 2 -- 3 ~ w p /1 I 
BaCl 2- f tntJn11fJ1 lfu1fiin u ~ 'uu1m[wd1;fo 11n1w9n t.Ip u:u[w9n19n 1J t I 

juJ pp w !J p "f1h b[. fr w nlj w 1n1{J J nib[! t Uu in1 w dj!L u• h f W tn ht 9 M11n p /1 -
·'f>ntqb l ni/_, u11Ln1 -<:zl,w[, 11f'1u!1 wi/_b1w9Lf,L HCJ-fo L" ' J" ' JP /,_ fr1wn ­
Hl u;"fwf[,1w dn'lfrljnt/_1 bflb f,,,in ,/wJpp f['fq lf1 tniJt/_111tF, n1r1bJr, 

wnljw l SO/ - frn'upt 

2. $ 20 :12·- Jmt.j1 u1 f1ywmnH£p 

2. hUJwqnu1q111l L"' JniJfJ f 5-6 f[w /JfolP h UJ·tfbt wyH[ 7 - 8 ~ w fl/it 

SrClr /t f[u:J Sr(N03) 2-/1 trr i c}n11fJ1 8- 10 !'"Ufl'frD yLl1wpJt ·'fnLq.h[ 

Li 2-3wLqwJ ti/.wLwl }Jr.{'wJ tr"'i/. Jf'ul/,_ S20/ ·· /1nbfr Lf1/11/_ <:h ­

nw9nLJf! 1 
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'irn 11! hf, ,f.f,'1,, lt. J "l I. " ,, 1,1, w ii' t I. - • r I • 
,_ "• - , '1'wu1"'.!'''' "J-N!il , "! ,1,,1r, r,f' ·.i:: f, 7 [.,, 

~- 'flllt/•u mwpphp "l!"/"i"'!J'i'w), 111u1n/16.w'un1/1 

l !, ""'
11
"1"

11

"{
11
'l L

111 
d-

17
·
1-JfJ/1 2 -- 3 11 wfl flt /1)/ '"'t {,I '''ill' /;j ./ -- - S ""' .. 

f /ti f11
/
1
u
1 

wilntnwljwfi fl{rln1 h lu11119f,f,/. , np/19 1//,{' u1fi wL11; fo:_ w1,/n•li . 

f,/;f'L' npuf1'l1J.Jfi1111! ll1 /,_ t: h-1w191/111J [N1tlrrsJJrlf.s• 

iJ,1Ln,.\ lm/., w•lf;l"'BHL 8 /'J 1 fl/ J • - · 
.,_ . -- " •f<-1.J I ' { "l! 'Plf f,)1111 ,r/1 !1 '-, /,'l'"-'1· 

il/r ./rnpp f'J
171 f'b 11w.rfo11 \J H IN 0 .-J L fi r".!! Iii 1'1/!"'!J°i· ll 1 [>() i:l /.11 ': /, 

u1rr.l{"'J111 IJ·.1111 !r b J / - . ' 
I' '1- ''f l"" u111111r11 __ 11,J I~ •)• 1i fl1 f!J" 't f•1.' '-"r!1 )1 Ju..1 ·r:•/:1.:r) 

1
,, 

H ttitfpp m!;tinl;f,J,r,p /uu1nfm1r'J/• Lll;"l'"~nippn i; 1 , 
(S 2 

• CJ--, Br-, I ) 

1. II /utf r Ji UJ G!111 r. LL rj1 fitu J Ul f,m p Lru ui I' 

l.f,mw.l:/n111t/n•1 l'"-J11.1.1f<l/r S- 6 liwf"'-/•J/111 ,.., ,ff,1u ,
17

'iil.; )"" 
1
'i:r, •.:: )1 

'"" t"hu fJ I• f, fom r w 1.-r /• (Ag NO~,) t" , "'" .<fl. fl ;-. dr ,b w i, /rn y, i.J r, :
1 
i° :,, ·'. 

41'
1
J1n{J.1u1f1 'l-f,"f/JITuf 111n.1112wl1111J ~ 11 11 m ,/u!(Jp : 

?Juu1t[wupl!' CdS ( 'l/,f, Lbud,l)' 

8h'l..1urrfo·'P 11 Llj-ILl•tl1[!. c1 - ' Br -, 1-- , 
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4. Cl - [•nfiJ1 wfi2mu11lllfp Br--Ji9 h I --.~ g 

8 b )1111 r fo :pn ' 'I w tn•/• t/_11 UJ "'" "l lU !Jb ''l 1 - -- 2 4 UJPfot f111 Uf' H No. h 
I; 111 fJ frtHpr: iL- /\g NO:i·fo l"' U11<JP fo9 J pf, l /., lf'P t/_ fiu tn f.9nuf f! ' 8 M,,,, _ 

f' fo !f 111 '1 bl /1. Lu mt/_ wltf'J' ul w), w I fJ n {'/JI J f_.f'N!L' 

'U11mi/_wJ/!/' (AgCl, AgBr· Agl) 1/pw w<[l[w9'ubl 5-- 6 ftu:fd/1[ 

\!H .,OH [, 1-2 1rnu1f. 1w'J p11J1fiw.\wrbt1 lJ.Ju r1b"fpn 11r AgCl·[I 

1nu}t/_ntJ ~ /,_ u,t,9 !11111! 1nu)n11fJ, 'uum1[wJpn1.f JfirnJ /;)1 Ag·Br-r h 

.\g1· r• 8h11mr/•·'f>"'''lf;l /, f1umt/_wd-pl' hp~nL wfi'i-wJ ii/_wfiwi p11(1111~ 

2r 1141 

Luw•Lw~p[' \ :\ g Br' Ag I, 

8LLw!'fo·~ll:qwmL1' [Ag(NH3)2}CJ ' 

ii · Cl-- !rnf, ~ lhu,pn liwrh ro nT(l 

8 £!1 ur rfo .'f>n I 'I UJ lll i1l1 "' '" h l w 9fi "l 1 4 UJ P/rf [f bL1n1!/>m 111 lb foL I /,,, .. 

rJ-rr11fJ l' 'In 1L w if" ['1/ 111L[ I; t/_ wp fl-Ill 'l'"!f, r f). j !1nL .\ bw L ~us P /• f · 
!.• lpnt/_ 1111/b['w9fif,l HNO.<- /• !"1i+1111fJ if/1 f1[_ /1 qn1!:1"'1!'1/t/.bll': bfJb J!• -

n w pwr1111 J { "f'lltl n !"" /J Jn J, · n1 obuL w 11.11111 I; CI - /rnL l' ' 

G. \mlll~!w~ f~ tntt'l-n11lp 

?1uw r[w d-f!/ds ( 41. ,,, 4-f''l-) w i/_ bcu19fi h ! ;fol p wf1Lul111,p 1w1! p 9f.f:­

l; f1 'i~"Zp i;u:J 3/1!i!1fr ~wnr1 1 1Ffr pwfi/1 !1wflfot flnpwd- tn'l' Ii. folJJ 111 . 

t1b! WUJWL[Jw J.n'l/•4n•[, wt'IUJ yl.'innpfr.pmqb[' 

7. Br - h I - .!1n!;f:L1•!1 fiLUJU1fnupbrn11Ip 

8 l:,f, mp/1 !pn·1 'l·'"m fa 2-3 q wfJfotf1l1 ~11[.f.Lw.'l-'u bl Iin1!LIJ.u1fi /Jl"i' I!'· 
·?""I' J Ii. {! l "{"" f '" [' , n ufl, 'l p uJ"' uJ ~ lllf! bl' 1- fo nL fo Jll·/14 UI Jn L/J r.u.J /! 

.f.l" f"u :j1n ,.,,r l11 ! fr L z lpm {' gn r Lw i/_ n 11t/_ ,,,J t 4 w pJ {' w J w fin 'l u14w'In11 1: • 

!l 1Lne~ l 117 /, l' !u p ,,.,f,,,, 4bl /Jl"f"Wtf'fo ILi<{ b.tu19 m J [' Jfo !1 ;li. f l11th11.1fl/1 q.ni -

1, w qrft1J b LL' ( u"'t w 9 ,,, J.B . ,, £' ! 111u11 ,1p111 J ""''' w t, ,, fo w J L I·­

i1n 1i 11 ): /J/Jh utllftw { Br· fo11JiL' i PL"f'W·~"f'Jfo zbf1U1[' ,,1;,,_µi, 11-n<fiw1f 11 -

pnuf t UUllULn-LJI 
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III }mfpli mf.Jmf.f, hrj1 !uwnfsn ?Pr;!1 tjhl'in 1~1"l' ! '.! :fi~; 

(N03 -, N0 2·-, CrhCOO·) 

III fa1;Jp fa w LfanL Lhp[! fu.!pw1/1r1 nb:u lr11J/n/. ;n .11 !,J. , :. ·u,,,{1 ll(Y!:J1J.' 

..;wj111f~ u:pbpm.1F M, 4n1JJ11,p·ud{'wj/1L 1dw !/,'Jf·'"' 'j, f,r111/1 

1 . J . l. lflr. tuqn u11[n 'l { '~•dtr <J/J fa 3-- -! fi wfJ/it /•"; "' -,JI 11-.·.1f· /< Y fJ' ;'.: -

r wf1 9-p/rup l" '"'°'"-! fl: fJ{Jb u.rnwzurLr11 1f f. liw!' 1Fi1;-1 '.'111fH111/_n r:11p.i', 

f1 L1'1 btff, w r..l1 w ~ N o~ -- ji nfl[• 

1 .2. N02·- prr·LL' ~wph-l/• ~ .::,,1111i11up f1p h[ 'bud: -~'L •::i!:t[rt t: 1 tfrt'! 

l'rtOnt;,Pft 2 - 3 f1u1 /d/1tf:J1 1:rrr!f1p:1i f: J·VJr 1.;1,j1!:r.1 rr·· :.J~ ·. r: ·:·: 1n: ~··. • , _ .. 

{; 1--Z !1 wflfit. KMnO.,-/: u11 ar;1Jf1 u11/l' t"·.d:/.1n:/1 -': , _· fo ;: .. ~!' : _f; 

1iw f11i '· ~1 :J1 mfi grr1 !1w•1lr 4r1tJ[I •L4-wJ"i: ·.t.F ~ NO_; fn: fi/1 '""';w,:"• fl .-"'' ;. 
.:T J1: ,, //iu 

2 . N 0 .1- !rn f•l' J: ,.u,1mf.u•rh rntt£p 

~ .l- NO~· · i111 r1•l1 rw9m~mJn•pJmf. r:L•.:i l•lld' 

f/11111J.u:flfr{J[' {J11pl11 ·":hu1111q rrm •/111l !" _.,: ''· !?·•-/ .!.- /;'?''' "'~ 1·; • " • ' · 

If:; ... . l. '"p J 111:! f! l; ."ii fl /; 9 L /,I •1-f.q1bL /• (lll ,J fa 11 ,, l " ,(; IH_tf? I Gf! /, LJIJ1. J!J2_1Ji'i.-r11.d' 

!,· l1L".' ll( ll ~-J "' {/Ht1; ll.J t,{n 11rrr l f, Ni.f!h cfL llllt~.JJI ~ ~~() ;' jt .11 f;,:·: 

N ():_.-- f;11 f11_1 /;;u;frr; 111r11-: :if I, N 0 :1-·-1· ;; Ui /::1 i; wr!. ;.if 1:.Jll (' ' J1 l ll l!T f 
1·:Y . .\r1ud bz u1 I; u1.1t .\bnu1c.l'lt.'' 'J.pu1 ~,,: :.r t:: :" t; f,:n IJ: 1z !i~n •j.11·~~ 1n1.<ln !/ (/1 

3-4 4 111/J/11/;'J:, J pl1 lli. <u,,1l, f1;.;,·U'' w1/!,:.1::.:;::!1_1 ' -':f1L; Nl·'. C l !1 •::u: :w 1:.' 

li/•1 P.l''" JP), /1 "''lL p.pf1 1/111" r f~ J 7- If { Ul f " ;,/ i\' 02 ··· /rn y, !..' P'''.11'"' Ii/ 11 1;/ 

f.' L:J!1p1u ur h1111/ N~: 

{/m .:19r/wJ Ln1_qm.:fl/1~1 '-'i·"Lf•£U!J),f,l 5 - 6 11:.-/1/ 1 /:;j.-.,, i\.,SQ, . 

"i11LJ/1 ~ "'"!' J, 1-.•1LL1f'"'i)1lu lM12w w1fn1l '1-"1'1 r;-'"1!1/1 'l-''".'.~1 •f lJ" 'J'''·'f 
I, NO~- /1·nl1/1 1,,n.4w_r111fJ1w·L J wufaL1 

3. CH:iCOO- .~ 11 Gp fi mJmf1mpbrn1tf[l 

1.b u1u1'l !f u11{ n 'I._ [N trhr.1.J_i.J/1 .'J - -4 11mP/1[{1 f1 w•Lf•/W,'}1ti-.! !r n1 .1f1.p,•;b 

FcCh-/1 /_,,.,,j111_1p : lln.u1yw1un1l ~ 4w11J ,'1wq11f'l qnilrw<[ nr- 1111(: · P.:1 r11n.) 

,r11r11L w / 1 'trnupu19r1bl 2 - 3 w L7 111J Li. mHtpw,911'0 [1 IJ. ,1 11 ,1ru1!1 1" :f 

</"IF'' !,,,,;.fr "(,"' ~:1/rn1:fr t; /;,;-,h.w1ipn t/_ w !Jf_Wlnt/_ nttF ~ f.r.r,,,,p ( ff Ir /1 
opu f r w 9 l ,~, ,~ ur /• { Fe1(0 H ) 20 sC J:-hCOO} 4wp J f'w qn I'.' 'iru 1n1[ 1J1 tlpp: 
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u. fl· u. -~ u. 'I· {' 11. ~ • .{! 

f !: · ;, ,--{;, .--,uH1-f' .l"'i f> l1 w L11l1!': 

:.:. J1. ,1Lp f; -':f~1w11Lf1 qf! ' 

.,'. (I;.' " /111w !J l r ,,.,_y,_,.1 /; r Ill Ii l/J f, q.l11r w& rr.bm l; 9 f rwL hr" 
-1 · 1:1.d"tl h./!uwtfa ii 1Jf1wor:1.flJ·'1~, ;,f, I" 

1 . 1'>)11,11'',i 1.)1 m.1u['p l•r•[11. J 111'u/:n i1ltl.11/1 f, 4•u·t.'7p rrLL l1p.fa i[ brt " •-­

,: il•/1!"'-11!1/i f' f." 

.:! • /1" j11 '1· /1 !' J,j1 li w 1r. " ' f' n 11} /11 J p w Jfrf1 nh UJ 4tn /11/_L-hpp ,wL f" LLb-

; s /: 1/ /, i> i fl 1 r}11 1,P / iU): J /, f' 

3. [1'1[bl :.u~1 /:.11 !1 )1 b1r/1 ! fuJ pp )1 u1111 m 4111Jinq /1t1,f1!1hp['' ff'LL 11fw;!1-

i•: [; ./ " ·L lj "'pl• ti• I; 1:-w J"''b J:.I r f; /"''t i I•· ,y F f· w 11 /1 nLL ,,,, {1 lli " ''"' j -•- t{J J-" I -

tl; ; 

4. L!.';11•"1/i" ~ "'f;qr".P so.12 .. w!1f.n Ll' t:w1u1IJii,'p l1rf;l CO/-, 
:-:, () ,2- ' s~o l2 ' µo~:l ,,,), /11111.L l.11 /1 UJ·IL~-lll t"'P JW 1T E' Ii. -f111 [U[ h" Ill 

:). v~'l 1/l.r:•1;.. 1; 11 '~' '1;, ;." 111'i.·/rn l:!'1lp /;/, J./1q t:w1111l1 fi , /rl1; "1' ·'11 

i,w .. f, 1 -', _/. ,,1;w ~i n t,'mr •·• ~-"'£1/,f' lt if111p<\wr lf'1[r1-r1 l"'q'" Jf:JnuJ'1 
• 1 ... 1 , r. ~· ... 

C. /ii..;t1(!·"" <" wJlr!O!IL' ('f, ,.,f,[ [J j::Jpp w L/1nLf1hpf1 tc1 tt~'UIJrl l.jJ!,'fJLt1 [' 

fl-0 :..() n1._t{Jn: d1 

7 _ '&2t.1 :;L'i" 'l. p f111 t!1lp/ i ,,, f1/u1'i!i.iL1pL' [, !J '" ! .'J JJ1"'! f1!1t:tl1,'1 

': ~1.1 ~1u:~J.uirl• .r1 Ju1!1 nli 1t:~9/,Lvi1l-l1l'' 
0 

•. , 

;J, V1r; r.f,/.J.Jli!]f' ""'~-- l'i"' " 'L ~ Lil["'''' I, t:uiJin l1uip h11bl S0 3··- I11!1 / "''.I' 
!/: ! . ~· 1~ :.1 ;,f' /11i H If f iit J II LJ p f1 LJ I 

~~ - {l~,iir'L ~· /, f1 PO.:'-'· · ,;: ;; ~.,., fJji l;u1jlJ~}JL!!(! h p1i c..·'t1 nl.01.!.' f;. [!/rwlil: ;:;·• : 

i--:, _._.•;: l " Li . ,._. (;I.fl/' i; [' J, I !1 l.11 Lil!' I· JI ur ,, ~m lJ [/nu in,, 1wllrt(' /rn1.J fa <fa r:p n!pn IJ -

:: 
1

J 1n_!.n f.·. 't/r\ /!tf _i"'""' '' ·~· .<p 1.ili:•f1 5u 
10. ?·f1ml/'1?' 111•;.r;J"P' SO} ---;, wn.l11ujnLPJUIVp C0 32 

- w l1f: nJ1/1 

'°'''i;J,;;lui:p/;p:.''i!.i JJ t 'l"' 1:tJil; 1 '1·1; /,l ;,,' !, u-'P" ''-'L"f' n. [;W 4!Jfa w1drp,~ <1111f111 -

1_. "-'I' n uil1 L {' l1' 
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11. fr'"fii w11fintfil11 /;1, /u111L'{tupr11 1f ff1TnLfiP'1-/;)1w1/,.Y; -'; l,r1n~li· r.,J » 
P043

- 11.1Ji/1nb/1 <w1m'h111plpJ111fJt1t 

12. ,.,. 'ii l 11b W~UI r4_m/ 4 Ulfl l tr ~ "f"'2 /; [ Pl,,,.,,.,, , Pl'" J",,. b J r111 fo '1 
tu 'ii fo11L'h bf' ft 1111d1UlJnlfl1" .tf! I 

13. />'hi_"{,,,. u 11111 f'llft ~ r; Ill ttnL 111 rlp /, l c l Ul L firr/1 l' Br /,_ 
J -- /rn 'ii L b,f' /• w 114wj111fl 1 w •f p: 

f 4 . f>'h in'\ ;;/,,n 1.Lt.t/1J1 ,J /iy11u[ u 1 nm. J Br ·- /, 11.1 ! 1 f;n fif, l f't! f:'F ' -

f' l!l f_Jln t/_ '>'hw {' 1111._ n f' l I; <,' w .( U111w1• I; I' bl ' <J.(rf, l ;; 111J111 "I unn ,_.,,,Ju ui L n l 1:1 !1 -

9 /rw fi /; f' /1 \ 111 q u1 u w /' ,,., Jt, /, i'l' 1 

15 . '-lw rh1 r ~. Ill l"l.1"1' ' .:; w 1mJ1 "' Pl r" l Br - "' i - 111h /111 ~, l.1 ''/1£! Ii. 
f.'~~,l b'lw'h1u4nt/_' l""~·ni1flnul 'tf1Wh!J {wJu,.nlnl Lillt~wjnifl.fL'Jb 1]Lc:­

f!"LJ1 

16. f>fii_"{b '" u -":wjmLwpl/il'l l1/1mr11111.11 wLfin 111r NO~ - w 11f.nL/1 

.w n.4111 Jn •fl J TU J F' 

17. 9-rht CH3COO w'h/rn11/1 { 111 ,1 m 11.urpb[11f111'h { w ,11a'h/1 l1; u1-

t1111./1L /, ['" ,if, 111 49" wL /; f'" '-.' Uj ·I 111 J w rn J Ju·/; fl l' /, L zl l ,.,_,.w '[, y "f' w 'In pJ­

J 111L Uf1UJJ111'h'hb p f1' 

J8 . f>h)Ufh " u '> 1111muUJp /1pf;[ si-- firrh[' [Mdnt,Jf/n1.Ji 

19. f>!12Uf.b" ,, 1;111J1Hhwph p f,l so~ 2 -· fin'hf! [ll1tln11fJnuJ . 

tu ) SO/-· /urLfo 111n4m1rr1{J1w ilp, 

p) CO} - /rn11fi 11111~1uJnL{Jjw.!p• 

lf) S 20 / - /i niL /r 11111 ~ur J'"/JJwtf P' 

20 . l•'u l '-'I L" u ': w 1,,.. 'Lrn.pl 1, 1,1 ·'l'u fo 'll' 2 u1'u /111 l.i'h L "l' if111rd w /'~ ·I 11 'l 
['ffd'1LJfJ-n1J 1 

21 · fl"{' 111 L fin L !,/; 11), /, 1J /u w 111-1w_rrn1.1! .i 11 uf/>u1 m fin), fi ">. w ]1.11)J111 . 

pb11J w·Lr. , 

.22. I 1/uilrf u111/rn'ufrl1pfi!J n,nfi''L ~ :'uuwA9~~n11f GaC1 2 -r 
{Jfl1/mJfi'u ilfotwq111jpn11/1 

23 . .PwLfi" Jl AgN03-/1 2 ~' 1n1J1111fJ uthut_r.J ~- u11/l1 w 9LL1 D, 25 'l 

J"'1-r'1- /rnL£! f" · '7n11flfi9 Lf'fi4 'uumL9'/J/;ln1 <w1fwr1 

24 · 2.wz1fbt' p111'ii/r'' Jl BaCl2- /1 2 b l'll<Jn,Jfl u1 !.i1•p ~ 1111/h · 

lw9Llt' ll'rt/_ Lum69'bf;l"L ;;wilwr · 

w) un•t·71wm /rn'hr ' 5 ,fl K2S0 1 -fi 1 t l11iJ-n11flfi,g· 

p) !1111pp11.'iJU.iin finL p ' :; Ji Na 2CO ~ -/, 0,5 u l""h"1P/19 , 
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.(5 . 2 l fW !J l U l·Jlll fffhtf1 0 ' 1 ~I l n1c}n1 1flfa,'h u1I/_/·1 "'!Jf' b { h'h 50 'I 

t ' l i -,C ClO~ a · l u1 7•fi-1 fll1Jn 11/J/1 pll-p 1 

., '.?G. N!L
1
0H-/, 2 ·1, u n J 111 .1 fJfi 2 .5 .r1-/1 JL 7 .r11ul ht /,), 0 -837 7 •J­

r .. ~ , /; ,,lJlJ J; !' • Fl' ~( SO+h -1' f' 1 '"rt; 'lld,r/, Jt n •l , !..w2 •L t, i N l l./Hl -/1 

). ,. i: ,)' Wf '" f' 1 "'' 'j, I' !:uuu f w ,) I!"' 'I" 1urgni.J /19 ,: huin' 

,'7. j;,,7,ft. 1 t\ l( O!i ):;· /' !''"Hif1n1ff1 111l1r NH 40H -fo 0 ,1,r . w'/J 11 y 

2.(J, l 111 :; 1/1·1 
l'"'~fll Jf/fllJ ; 
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</. h]'l'"J tti{J JU:'i.J \ mJ' iUfl wnwi wp4;f w,} l" I' WI[[' J /1w'h q.ui J WJ~' 
n 'f'· 11 LJU L J'" tfl t· n I' I! \ /uHrwf:m r, ti I J p 11: 1A l!l[;W ,) ~ lf1 f; {II J J t, 4 IF :J -

,_,/rnLfo9 /, Jh~ wLf.n t f.!i : l.!1mf.:.,,.uii.u l_f'[' w1f/1 1,'lflf"l•)n1flJ'rttLf! \:i.:u­

lf·l1LJ t W.f'I J{tw/1 4wmf1n'11/1 U. 1lfurl1 w'li{1nf1/1 \1111m'tnuphpJu.r'i,l1, 
17J'P ') Jr1f.wf, 1/p/.l.i "l'" z;{1aJ ( n1;r1J; !;tf- !' 111 rlfr Fu.;lnud.L111 

Um.w9w.t l_tl[' ""ll! ;f/, ilwul! 111u<f,l t/_hl'i'. r11Jnrf'Jw~1 wpqJ:niL/!l! 

u11 .. ,, !tfbpnt 1 /ruff ,,. w_n [f l lf W<~ '//,"(.[Di 1f' f; _., .. 1, 1/ /,}'[ ;11 cJ n1/f J11"Lf1 f' ff{1 ~11 h­

{.rr i ':wJm:r11 IJ'uwywrH: "'lmw111•pdb~ l" 'Jm.r /1 111wm1,,,,,,.,tf,1:11. \w­

Jwl'' npfr ,J f,z U{bm (' ~ '>
0 

w r1f1«1 p!.pif /1 I/ l1w mfrnJ111, /,' w'iifrn 'iip, 

2.lm1Lw1'1lu wn.wp.f.~ <L1rP/1'i, 1.1'u ';{"'' d('w ( ,f/1 7.wr.,p •/inpJ.m,n~nuf­
~1lJ1fa Jfi2nsn•l 'i'n'h/,l w /1 l"'ttf.2.r, "l'/i ,n2 nuw 4wt'"'l t 1,,,J-of_bt 

1. U.11.~1.tmhL1~mp,jilll; ljlltl'.ltud1nnfr 

(}, 
1l/r 2-3 P ! "' f' /,,Lf;ff r! zw ~ ! l flu[' uu) £!1fa 8 ·-10 4 w fl /1 J111 ,J' u 4i! 'l ­

p rnJ u [;L JW q w J /1'ii p_bpJ w u 1:: /11' w'ii /1' fa 11 fl Z: /,,; , "' ur u,· /2 '".'J if w)1 "f 11; ! 1/ L!:'i1 _ 

fd•[!NLJt 1.wJnq :Jh1ni/_, "f' w7/1 tf'/1 Jlp_ lfr ln1di/_ nuf, tf111;1dbt WJL [nt ­

Jf,l {1/Jn,r1bpfr sll21 /.i'{Jr11 l"',)/1;_/1 L111u11""/JJ111'u11 t1wmu11,t,1 t;/,ml.i.,Jw[ 

\ w111pr1w 111•JbtlLfJ JUI Jr' 111 '[ w p fl ;f /; (H Cl)' 2 u 1111J '".! fJ' U.il[ nu; UJ 4"' 'i.J 

/J"fh/} (H N03 ,' 2 t l"'Jm;P• /rr ;~m wq nu1w l11•1 /i P/' 1:: , /!./:w '" r;w pp nu 

~· u: 9111 /u w /Jffnu bf! l {'hf UJ /'~if U/ (} {J }Jnt ~i l;p nu! w 'll' lfa [11 L<) </_ nr ,J, r/r 11 ['· 

u,l m 1f1 t 111bb1 wd d1fi w ~' /• l"'J";Jp,,,,r (N H~O l-1 ;: up l •l £::,. t:/1z 1w r 

{'TLtt" /ii''!'" 9 /, ,, l J /, 4 ill J' w li_LI II• l "1 J.,,,,, J' U1 "I w Uf w "'!" "'u II! f, I IJI 1 TJ 

w1l{1 (( ur11;.1J1.1/1 1:"q_111~L' {pw;_1nfiL)1>1 li .. l 'I /'.,.qwmf..!J~nq 0,05-0,J '.'~- "I' 
""lP9 i/_b{'9'uhl 6.h'iiwu,1wlu1u m/11;.l;/1 iflp, ,,,,fbl'''[ll' /,l 2--3 JI un'lwJ/' 

i::wqb,qw,) tn1J·ni1fl L f,11w31Il15 f'""I/,, Uurw9<(wJ ln'P'"J/1[' l11111 .,[wttp/• 

t; bm Q hbUlft /i !pnL'/ /, l' '/Jul/Ji/_ u.1,J f!" 1 ,J n (' n 2 L[ n 3 2+ ~liJ m /r/J ~I ft UJ n.f{ Wj n I _ 

/JJnlf1p, /1u4 9L'u1..,,p/1{/>ncq.11: urnu f' S0,.2-- w:1/rniif1 U{Jf, lli J'l- Jr 11 u},/;('l' 

ITU 4w Uf /; u < illJWL w pb f'll tc•uf "''' Ill fl bJ~: !" jl Jl: '!I' na s G4- f; 1-, p u;-

9 wu w !;111& W{'lf f"'t.f!Jr 1;ln11,pn1 ,J /rr1'u id'f J• 11p11~1r. 1 ,;'!.' "l l 1·1p I; 21!; pn 1 • 

fNuf{/,JI 

2. lnLJlntJp,J1 l.ljWIIll'WUUlnl\Ip. 

ufU 11r1J1';_'ii [!fwrruLwJ f;, l.Nf' W'lL' 1_r.i.tl1t l1; lU 4--f rri 

J wi/_w [" ~ 11: {n 1J '" j {J /1 ,Y/r ,f u111)1 o q.ur u; q . 11 [iO /;L ~ w U1/r11~1 fi , fur~ 1{ J•nu f' · 
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,lif1 /m'ii {• llf'"Z·•f w & -': J.UJ "'!' ' />L l_"{ l u ~ wm/111 'iifi, m 1'1.iu1hu L wLfa nf1 fa 

;;c:,I m !1 u; p b pd w'h i/>II p<!w{' 4n1JJ, b f'f! It w m wpn1J (;'i,' o q1.11w q.n /'dbl 111[ 
w nur'Ld./.l.1 LJn,7LJ,f' (J"'fW[!w'hlJ"'f' if>n11<!wp~J111'ii <wJwp' 3--4 

1j wfi/1l l'"J-n<Jf/ ): 

3. liwm~nr.~ fimJmf.wyhrnuiri-

3 . 1. fl.nw2fru LJ1nzfr Jl1. ululLf'i' r.bwl1mfr1[11i/_ np11zbl NH,; 
r1 '"'"fa :1 f, fa w nq w J" LfJJ ncb L' 1 

3 .2. bp~p.nf"l LJn1..z"ul K:;{Fe(CN)r;} n.bw~wfai/_ni/_ 11pnzb1 Fe" -
;1 """ irn f,/, I!; n.ll'w J" •flJn ( f.11! ( qn J wfl n uf I; m n1pLpn;.uwfl ~1c1'1n'l LJ:•fr 
i1U111r/.w.J-pp )1 

3.3. '&zi/_w,) bp~m. l1w.wfrn11'iibpf1 pw9w4wJ11LPJwh 'lbuu;niJ lip-

f'"l''I 11Jn•c2111J K.4[Fe(CN)r,} ttbi114w/1i/_fr 1Ffa1.n9ni/_ uw.nu1bl Fe2+ 

l1wmf1n.'iifa Wl'l.~WJ"ifJJnLh[!I bpb w1L wnl1w t' U.ilJ{W 11mw9i/_111,J' l 
1di1ilf1bJ•U1b lwqn111fa ~""Uf"lfUl 'uumi/_w.Jl" 

ll 1u 11111/uL11il1wh 1/wpC.wpyrrt1IhJ,rfr pw9wuwftwf1 wr''1Jnil1pf1 

1;.Luu~r11J \w'l."i''fwpwj' ~fl~frt um111q.:/_M.J' ~ l1wurfrn·Lhbpfa juJpLp,~ 

w "'{ w j nt{J !" ,'j, l! r 

3 .4. l.fwm/rnLLbpfr V /,1Jpfr .wn.y.1111n1fJ1w'ii nrnz.Jwf1 if>npdf!s 

'!Jrrpd~ipl1'[111z l"'J"'JPfa LJn,7fafl wi/_bttJ.19LLl w'lwflPif_Jr 2 U l"L,)n<J­

flfi 3--4 ywflfal' b/H 11u1w91[mJ (- ul.'lf1mwy Luuri/_w.J-,p. 1 nLphJ'i, wn.-

111.1.1 ·~ !1ww/rr.h'tl ;r /1 Y /;_·1111Jf'L' (Pb 2+ , Ag -: l1wJ Hg22 1)1 'l-pw'u/19 

'.''111u1 wnw11d/1L f1Jn,zhbl'"',J )wJwuf!lltr1U1ufuw'ii Jwuhwftfr nlui4-

!lf:n: /tl,pjt Jf1t_n9n1[ "1''"2'/ut,J ( i1wwfrnL!!' 

l•u 11 l/'1 I. 11111w P/Ji/ fa w l['Jf; fl 111fJJH1L /i [! l1 u wij w Jp ;j1 JJJ n.1J•t_u1b rn ,l, 

'I w •L !1wJn1 J ~ U1 qfa I' 111 'lw 'If' 1t1p pu11 J ll V /1.11! p fa q w ut /111'ii u hp fr pw­

LT 'di u; J"' fJ JWL ,r u111fit: 1.J. ut!w1 "if, u f;· " ' u1 /1d1 [' "I b1.·1i! t 1frbu1pb[ J 11:w' 

lV fuJ'pnLJ1 

:J.5. ~:rufu"!''l f.npJ..fi w1cwPfJ,ln1[ J1w<1r/.t'1if f1Jniz'1 o'fmwq1111-

<ilt ~· :1.1mfrnLub,nf1 IV f11Jpfa wn.4wsr11/J"1n<~L' npnz/;1111 ~wJwf'' lJ.Jlf 

zuf " '' lL' '-" wpw !!'!,Lt 11 , LI' m J '1:,•_n :f r iu 9 pn r1'ii hl J J 11 r w !!!' wtt'ii /1 \ n u.p' 

U{Jb 1Jm.ut91[n1J I. 'lb'lfa'i.,, 'l"f'Z-1wq.wliw~wq.nLJb qw:J uL. 'iiu1.11i/_ui.J-p: 

n:pbJ'i, wnyu1 (;f1 J-lg2+ 1 Cd2 i, Cun ~wJ Bi3+ 4w111/111'ufd:;fll" 't.11Jw'h 

1.'1 f''i !" tJJ P-/1 11lrn! prnJ t; w J t.JJ u1w·U1w11 Juw 'ii if w 11u /JI ~fa n.b w ~ur fr{11 bp fr 
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oq.LntP1wJp npnzqn1J t, {lb WJ'l- frnLLbpf.9 It(' qwUJfr1:1Lf1 t wnqw 

wrz/1 Jbp_t 

IV fuJ pntJ 4LU•UJ.fin L" r UI !J wq UI J 1:11.fl JUI h 11h Uf/! n ul ,,,, JL "'h UI f' l ! 

III - n1J1 

3.6 · l/>n11J.wpl1t/_11rz tntunLJfl/r hJnLzph w1Lf,Lw9L/,l 1-wqur.h qwp/1: 

NH 4Cl-/r nL Nl-I 40H -/1 /., 3 - 5 qwfJ/•1 (NH4)2S-fr L"' ­

Jn•iP • Uuinqw U[!p q.111w9n·ul l' q q w J nuf t qwUJ /i nlJb Lpfi ll l /uJ pfr 

wnq.wJril{rJp11L Jwufrh1 /J.J'l- 'l/,i'IJ'"',j' 1!'wu!i w ~/1 11f1wq·u1/1qLbpfi or: ­
hno/J1w•Jp llff.UYp t 11pn7h1 1 {lb Zn 2-j- , AJ 3+ , Mn2+, Cr'-i , Ni2+ /,_ Co2 ·>­

qwtnfir.Lhlp/19 "f'L t fJUm1[tur}I' LU11wp_w9pl•£ (1,pquipfi urnq1t1JNL­

fJJnLL[1 "fWf''l_t/.l1 ~ uqqpn1J) : 

lJUUJIL IU upfr pu.r 9 UJ 4 UI Jn <fl J wb 'l-b Uf 1!1:1'''' 4 w "'frn f, £' "I/, "'I! ~ 
z/tLm11b1 If fr1J pntJ 1 

3.7. l/>npJ.wr1qi/._nrl trr1.tn•1P/1 L1l'nt7ph wif.hfLU9blt 1 - wq.iuh qw ­

f!fiL NH4Cl -fi nt NH 40H-/i h. 2-3 ftwfJfiL ( NI-l4)2C0 3-/1 
l "Lun tJ{J 1 f; fJ /, LU nw p_w·'i.. "1.J' ~ Lu"' qw.tl! ' mp b J"ii ".f'" L "-'"l 11 w u1fo.n11 L' 

II fri1rpfrh ~ u1wu1qwl11:11J : U.1L nr11:1zl£nt \u11J'wp qwUJwrll t;wJw ­

"lwwwufuu1f1 Jwu!rwqfi 1th1.11q9/iwhhp1 

3 .8. f; fJ b h.w Ju·n I' 'I- 'ti., n p<tp Lu P"' 9w uw q w h Wflr1Jn Lb[! t "'w lP u . 

W"fW l1wt.r1/1n,Ll' u1h·wp /, z/tbt.r1pl[ I p1Jpnu1' 1 U.J'l- bUfWUltLJ·qnq wntuf1-

dpf1 h1ln1 zLbp11u.l fif'LU'l"f'un,J LL Na " , K ; qw·11' Nlg ' qwmfi11L . 

hl1pfi { wjtnbwpl•11Jwh dwuLwq/1 nl,wq9frLUbbpfr zftnpJ.wrq11LJl1hp£' /; 

"·f'" z ,..,., ,r w 11_/r r Liit/ w 'l I' fr; 4 LU1n P'"!' L' (NH_1--;- fi nhfr tfrnpd.wp qn ul l! q w . 

111LUpt/_bl 11u1friop11p}1 

4. llf,~nGj1 !iurpn f;wpbr111J11 

lJ.L/111Lfr pf"''Jfl/i J'•uufih qwph1fr t '1-wwbt' /;LL/;L"•L upn z zftwu ­

UJbpf.9 1 

4 .1 . LwJLnburplpqwtt qwmfrnhf.9 1 "f'f! qu,pnrz t n11n2 ;_ u1tfrn 1f 

u1wmqbpw9n1J UJLU[ wh/"'L/1 .JLL1Upb1 

4 ·2. U.rlfi [l11db[frmfJ1wh mif.Jwllihp/191 /J.Ju''flu , b{Jl "''ll! £pnnl 

l" Ldt/_ n I,, f,. "u ,, .t; w JUI Lw I',, r"L UJ r} t Ba'+ q.w UI frnL !'' Ul'"f lJI 111 f1 fr nf1p 

4"'.f'"'l t tf.Ll1 JfrwJh II qu;J III friJpfiy , rrpntf <: bwb. 1-/• tfu1i'r/• 

w~1/111Lh/;pfi pwpfincJwqu1L wrzlpp ll"''J .w'Lt11tuhlf1 hh: 

f>uq h{lb ""ll1 ppn<J wL[rr<H[p t, fiuq r::w1u1hwplpqwJ- 4ww/1n• 

- .722-

Ji l' Ba 2+ t I LU Uf lU w h frn h l! qw pn 'l ~- tfrhh l J fr UJ /ii I fo1J r-fr 9 (C032 ' 

S041 
I so~2- , S20l- qwJ P043

- )• 

4·3. lf/r2w·qwJ!1fr nlw"9/rw1/1 .\/rJwh qpwt U.'J.fa ff'UIJ/ih lni ­

J11•11{Jfr /JP•/w1frh Jfr2w..f1J1jf'[! 'fqw1nu! t Wjb Jwufih, n11 W'l[! {J111,11 

·:frJl!frO rrL nufb,1 {Jfl1ffr9 t 'f".i'wgl;l , .t;hmuwllfbu wrzfr 11pnliq'n'l w-

11fr11Ll' q·wpnrz f, lf1f1b1' SO t -· N03 , Cl , Br- lrurJ I- , f>u/1 b{Jh Jfr­

:wt/.wJl'l! ->frJL.w1frh C "'!'bJL 1urzf, wn.wp_w9b[ f, nu}btl .\ fr.Jpfr9 

ft fln•Jl {rJ{lqfr9 , .t; lu1h.wu1lu1 "{burp ~· 1/111pdwpqh[ nt rt['nf1h1 /Jn1!l 

fJPntf1hpfr9 upb.t Jbqfr wbprtbf! ' 

!:} bcz "ll Jfip_wq u1 Jf'l' liz u•L w qntJ t· "I' w 'll! J bt} J .LU uwJ p wp1J -

1 n1hr. t n1Jbrz t:frJpfo n< mJbrz flffqfr zftnfriwq'fb9n•flJLUb , nwt.r1/r 

wLfrnh[' "lhmp t tfrht.r1pl[_ ntdbrz /Jfl"n1f,hpfr Jhw9np'/-libpfr 2wp[!nt.i1 

W1frnhfr npn2Jwhl! frL( - "f' ;_wzftnq qwf'"'l I, JuwL11wpb[ f[wUJfon­

!1fr u1 I, u wql" /J.JuUf bu , opfrhw q• II I, IV /; V q hp£ n1 dw ~wL friJ php/1 

!1wt.r1fonLhhp[! wh/rnLfr .t;w111:1l•w·phpJ1uhp /uw'iiq.wpflLJ bfi, fru4 l-[! /1 

ll-p' nl_• btf,ltnt/_ '1-f'whfr9, b{Jb <:wJLNLwplr1.w.t qwt.r1frnh£! llfWLNqw­

!11:11J t Ill , IV qwJ V friJpLpfr9 11put ,rhqfrL, w"lw wh':pwJhz1n ~ 

""lP h1fn<2/io "lwu1pwoU1h[ « un'l-wJfr J11n•¥ )' • 9hht.r1pfr!/miq.h[ nt 9bf,,,,. .. 

r•fi!f>n•11wt.r1n1J Lnp Jfrt.r1Jb "f'"lbl ff wq_wUJt/_wh w'iifr11Lf!1 

4.4. U.'iif11:1Ll! .t:w1UJLwplpqn1J t u1wpplp brzwhwqfihrnq, ~w/u-

1/wu hpwLfr9' wrzp £11tJqn 1J t ll"''J, {lb "l' 

5. ll'lp ~rnnI pnb-~Ltnt q.hllffnuf 

•{bf'l"'.tntfJJwb tn•fJ1n1.hL wjb t, "I' LJ11rz'iihpfr pnpdwpqJwfi 

ifpJ_n9nq hwfri npn·7q11tJ t t.r1Lfrnf1hhpfr fru..,Jp[! • fruq w1br1L':hLt1lt, 

11/J'} /uJpfr uw <:Jw'iihbpn11l , Jwu'iiwl1fr tthwhfrwhlpfr Jfrt_n9nq .t;w!"'" 

Lwp/;pt/_nLJ l wL/rnL.rr 

5,1, rPnl'dwpq4_11rz £"Ll!n11/Jfr LJnrz/1L wi/._hlu19HJ 3-4 ~wflfrt 

BaCJ ~ - /i ["tJ111Jf11 /;{Jh uUJw9qrnJ t 1iut.r1qwul!' nrpbJL whfrn- , 

~'£! UfWUlqwfaaJ t I fr.~ Jpfr'ii' co}~, S20 32
- , SQ32

- , S042- quo! 

~t 
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PO/-, f>u~ fJb 'lf1wf;9{19 tr/I~/ f. i/1'iim:uJ.t1'lf'i i11hu1p t npn7h[ u.- "w~1-

,\f1L f1JntzLLj1n<J' J"L('lll.j!Wb)_ jlH{' wLfini1/1!i p1in.pn'l Jwu1' m ~j1 nL · 

1u~ !} f: w L/, f'i' oqL ni{J J wJ pi 

b[J h I /iuf pfi 'i'-;" r6w11'111 uI r p w9w1nti1 Iii), . Ii i /HU :1t'i.ip !, UJ i;.,·tf1 ii. 

if r. [IO[! l1wL11W[1hl < wr_n f''I fuJ p/1 '> w ,J Ulf' 

5.2. ~nuhaJ{Jfr /; ('lf[' flf11/ f1JJH;,l1}1 1111/ f,[w9Lbl 

/\gNOn~ '1 2 ~wfl!it 2 u HN03- /• i11u}11iJ/il' bpb 

f:uL11 r[wJ.p 1 111pf,Jf1 wiljrnt1p 11.: wml1wlw 11J' ~fl /uJrf1l1' S2 - , Ci·-, 

Br- ~ UJ J 1--' ti ,n" p lin ' !flL· wf,,:;pw J,~llII I, 11[111 z /; 1 ,,, 1uJu:JJ[Ui lJll!i u J. : ,,, 11 

ti l!J u11 UJ ~!/ n/; UI ~l/I f11[ 'iflr1/1 if h_n ()!1 1: I 

f>u 11 h fl b II /uir p n • ,f f,·l w L /:n f1 I! 1/1 i.,' u1 J U1f11.u p bpi[ n ,,J • 1dJ.t; 11m -

d L zw l "f'"l n1Jp zwf'n<bw~/;l w'!; /1r:M1L {'/1 I! I /uJ'p ni J 1 

5.3. IJ.rw1L6fa11 l1Jrn 2Hpn•J' N02 -, NO o- /.,_ CI-I :iCOD - w/:.f1n'u­

t! b pfa ,J '"Ii b UI ~ /1 11hwl[Ul {JL!_l1 bf' fa J fayuyn 'L n rn zl'l ' (di. lfFW /.;.t; f,g II{'" 

~ npnL:[nrL wLfanLe' 

tJ..!u rnw('pbf'UJ/1niJ <: Lw{'wt[n{' t hp~ni 11lrn1.p1 

6.1. ll.n~w I, CO } --- wLfinl.:111 'J.w '>wJJ1.;1wl.'tf;l,,,_ t:wilw17 1/111r1-

J.w1dl'[1"l L"'J"'!fJ/i L1fn ~zf1j1 111l/L1w91i/-, l Jfi p1al;/1 l1ru1<;,'h 2 't1 i:17u.1 .. 

}1/J q/1 l'' u} :1tJfJ1 lJ fJ b u ; U 2w w ./ "'~ J' "11 C 0 2 i;.w r;} "I 'l II/ ?. ·"' li L Lp Ii! f' l 1J ~, 

wnl1w t C012 · -11 , fiul1 /;jJb f.1/t/l11f_tul1 l~w, 111pbifj, ,,,L/rn!JL' pw[iw­

't U1 Jlr tJ t I 
(j .2 . (1 c: fun f''I ij711 r J../1 pw y~w 11.1'1 u1L w f''l-1" 1!1J! f• r1l 111 p1: "F 1j;11p.~. 

llJ f'~ ··l n 'l L .! ntpf19 ll/ "' UI ['Ui u Jlf l 1 (( u n rrw J" ,f 'l" L ~))I U.L /111 ;, !! 1/1 lJ "'fl·~/ 

91, fn11{' f .~n t '}-Winll uf, n {'£1 !1 w/r1 wu1b u U.f '"" .{! l; l hq n pw 9Lh1 .f-'"' g w -

fv w {Jfl 1ffa [ tJLbn1.j f/nr[t fl .!!in ,.r; l w /.,_ n flTI 2 bi_ w~1 fir1!1L bpfr ju n1 Lf {' '' 1 "'"/ '", 

J liJ uL w 1, fa nb "''w /1wu [;,,fa ,f /•r" 9n 1£· "LU j1I11/J.1J p /; r'· l n ,,,,. !11[ n 7. t:1 !1 fin L>1 

WjL M.1nt/_ nL WjL .t;w2"f''l'"l~•wt1ntfJJwilp 1 /ifi; ll(b11 !1'1wpu11j['<[wJ .1; 

•l h {'/.,_" uJ' 1 

7 . '/. h I' l n 1 J- n t [J .! w J1 ~ /nl u/tJ 1 f.rn!! l1m 'l'f h I 1." [' vu.Jr t f1<F /:i" ~,,;J; 
pwL wJ.f.te: 
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; . ~u1 ,ll ppn1[4hPJt l. t<JHLJI fi!11fnr,j1 q[rn119lf1ut; liiu11u1uimmfilihrp 
25°C .nnl' 

w) ~ r~ n l fi h r 

• ) 

f !r.·11wflflnr lU30.i 

s r u 1r ~ :..: /! f7 , .. ; : 1 tJ /7' /1 L I I~ B .~O ·r 

f.l :,,,M, ·11'1"1J1 I f:J\ :'"0 4 
f:7 /Ji , t 

ifLnwpuh1.iwfi1L HAs02 
{J[Jn t 

Of'fl"mf' ''L LwJfiL !-h,As0:1 
fJPIJL 

:hrnn['.wy_pwJ-fu.;: f1 u:f, HF 
pp..,, 

iT ,j Jr- W2.f1U1JL u: ¥ [/i 'it 

P-/JnL 

"''"'"·" ,J "'f, 
-':wum1our111.ftp 

J(_ , - 6 . 10'" 10 

](~ ~ I , R 10- 13 

I(3= f ,6 . 10- 14 

KI ~ 1 ,0 . I (J -', 

[(~= 1 ,0 . 10- ~ 

K1= 2, r;3. 1n -12 

K2 = I ,o . 1 o-2,, 

K 1=5,98 . rn :_i 

i C~ ,.,,, 1 .o:; . 10-~ 
!\ :;'"~ ,'l,89. !(} . 12 

K = G' 0 , 10- 1 ~ 

!\1 = 6 . 10- 10 

K2= 1 ,7 - 10--14 

K = 6 ,6 t . 10--· 4 

K 1 = 1, 5 s . 10-2 

K2 = 6,3 - 10-8 

K1= 6,0 . 10 8 

K~= 1,o . 10-14 
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pK = -lgK 

4 

pK. 1 = 9,2? 
pK:; = 12,74 
pK 3=13,80 

pI< 1=4,00 
pK2= 9,oo 

pK 1=1 r,58 
pl\2=25,06 

r K = 3,82 

rl<. 1= 2 ,22 
pK:?=6,98 
p!\-i=l 1 ,41 

pK==9,22 

pK.1=9,2 
pK!? = 13,77 

pK=3,18 

pl\1 = 1,80 
pK2=7,20 

pK1 J,2 
pK2=14,0 



Wlln Ji J 11 L ui ft ,,, L 
flfhr l 

llL 111 jiJ n L w JP L 
p[ilnc 

l/,i}juw[il{Jnt 

.fJ w9w Juu1flPnt 

K = 4 . 10- s 

K = 1.10--1 1 

H2C03 K 1= 4 ,45 · 10-
1 

K2= 4 ,69 .10- 11 

HC2H;,0 2 K =I ,8 . 10-'' 

:b11u!fnpw1fiL fhPO:: Ki= 1 ,6 . 10 -·2 

K
2
= 6,3. 10-i filflnt 

$11 u!f>n pu1 ~wL H3P0.1 K1= 7,52 . 10- 3 

K 2= 6,31. JO --B 
Ki= 1,26 . 10-1 2 

[ilP,ni .. 

fT/ ppn!j>11u{j>11p w~wL f·L: f' 20 1 K1= 1,4to - 1 

K2 ~ 1. 10-· 2 

K3=2 ,5. 10 ·-• 
K4 = 4 . 10-·IO 

filfilnL 

l.fillfnptnrwJfiL · HClO K = .5,o1 . 10- 8 

fiPn• 

8fiwLmyf'u.·.tLwftwL HCN 
fl{Jn t 

K=7,9 . 10 - 10 

Opuw1wfil[iln1. 

lJ.rfnLjimJ Ji 
~fa 'ff' o .p u,p,, 

fl h LqJit1JiL 

1.fi11pw qpL 

1.fi'lpopu Pl UJJ fiL 

Ki = 5 ,4 . 10-2 
K2 = 5,4 . 10-:i 

K= t ,B . t0-5 

Ci2H 12N2 K1= 9,3 .10- 10 

K2= 5,6 . 10-- 11 

N2H4 H20 K= 1,2 . 10- 6 

NH20H.H20 K=9,33 . 10- 9 
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pI\ = 4,40 

pl\ = 11,00 

pI\1= 6,35 
pK2 =10,33 

pK= 4,74 

pK1=1,80 
pK2= C,.2 

pl\1=2,12 
p l\:~ = 7,20 
p K3== 11,9 

pK 1=:0,85 
pK2= 2,oo 
pI\3=6,70 
pK1 = 9 ,40 

pK = 7,.J 

pK 1= 1,27 
pK2 = 4,27 

p K = 1,76 

r K1= 9,03 
pK2= 10,~5 

pl\=5,90 

pK.=8,03 

2. 0 fuj111m~1 J wl;-il_hrm~w&q.l'ufwf, umw f.1J'U rm u1nmhf.9!1w1 f.hrp 
(q.-q.w1{' <:-~b'l_nt~, U( -•'lfif111) 

'{ L,. w 11 111 i,,1J, ~ u,,1 J.J, r 

( ~ht11u l1 wL'll1frl) 

u 

\lg 

i\ I 
Mn 

7n 
S? -

Fc 

Cd 

Ni 

Sn 

Ph 

th 
511 2+ 

Cu+ 

1 

H2S ( q.) 

S2- + 3H 20 
Cu 

Cu 
'21 ~ 

1 

2 

2 

3 

2 

? 
~· 

•) 

"" 
2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

1 

2 
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Li+ 
K-: 
ca2; 

Na+ 

,\\ g2 i· 

J\ 1"+ 
;\\ 11 2.,. 

Zn 2 ~· 

s 
Fc2+ 

C<F+ 

Sn2.;. 

Pb2,. 

2H+ 

Sn4 t 

Cu2+ 

s 
S03

2-+6J-I+ 

Cu2+ 

Cu+ 

12 

of , 

4 

- :1,03 

-2,92 

- 2 ,87 

-2,71 

--- 2,.'37 

- -1.66 

-1,19 

-G,763 

--0,48 

-0,44 

-0,403 

- 0.23 

-- 0 ,14 

-0,126 

0 ,000 

+ 0,15 

·+-0 .153 

t- 0,171 

+ -0 ,231 

+ o,337 

+-0 ,.5'20 

+ 0,536 



HAs02+2H20 

MnOl-

H202 

Fe2+ 

N02 ( q:)+ H~O 

Ag 

Cr02-+2H20 

NO ( q:)+ 2H20 

2Br ­

Mn2++2H20 

2Cr3+-f-- 7H::O 

2c1-

Pb2• 

c1-+ 3lhO 

Cr3 +-+ 4H20 

Mn 2++ 4H20 

Cl 2 ( ppw-

!~L )+2H20 

2H20 (.t:) 

2so42-

2F-

2 

2 

1 

1 

I 

3 

3 

2 

2 

G 

2 

2 

" ,, 
6 

5 

2 

2 

2 

Il3Aso 1+ 2H+ 

~1n04-

0z-i--2H+ 

Fe3+ 

NOJ--+~·H+ 

/1.g+ 

CrO/-+ --H-I ; 

N0 3--f· ·iH ' 

Br2 

}\·\ n02 ( u1) ·I- 41--l -•­

Cr20/- + 14H ; 

Cl ~ 

PbO~ (u1) 

C!03-+ 6Hi 

Cr0 ,. 2-+ 8H" 

Mn01-+ 8H+ 

2HCIO+ 21-F 

l·h0r-1- 2H+ 

S2082-

-128-

+ o,560 

- f-0 ,56-1 

+ 0,771 

+ 0 ,8 

-i- (),(!JD 

+-o ,.% 

-f- 1.087 

--~ !.123 

-;-1.,;3 

--:-1.45 

+. 1 .477 

-+- ! .:; 1 

-~- 1 Jl3 

+J ,{'? 

+:w 
-j-2.87 

:i. 'l-dq•uruitm.1il f,JnipbrJt 1mH1J1ntpJmG . turmut1p·Jnit&hr~ 
(l8-25°C) 

Al(OH)J 
Ag2S 
Ag Cl 
Ag Br 
Ag I 
Ag3As03 
Ag3As04 
As2S 3 
I3a(OH)z 
BaC03 
BaC204 
BaS04 

BaCr04 
Bi(OH ), 
Bi~S! 

Ca(Ol-1)2 
CaC03 

CaC204 
CaCr04 
CaS04 
Ca.l(P04)2 
Cu(OH)2 
CuS 
SrS04 

SrC20 4 
SrC03 
Cr(OH]o 

Fc(OH)2 

FeS 
Fe(OHh 
HgS 

5.1 . 10- 33 

.5.9 . 10 - 5° 

1 ,1 . 10-10 

4. 10 - P 

1,5 - 10-1r. 

4 ,5 - J0-•9 

1.08. 10-22 

-' 1 o-29 

s . 10--3 

8, 1 . 1 o-~ 

1,1 . 10-i 

1,1 . 10-10 

1,6 . 10- 1° 

4,3. 10-31 

1 ,6 . 10- 12 

5,5 - 10- 6 

1,2.10-8 

1 ,78. f0-9 

2,.'/. 10--2 

1,3 . 10--4 

1 . 10- 2
" 

1 ,2 - 10- 12 

3,2 . 10- 38 

2,s . 10- 1 

.5 ,fi . 10- 8 

1 ,6 . 10-9 

6,3 . J0- 31 

1,64.10-14 

3,7 . 10-19 

1 ,1 . 10-36 . 

4,0 . 10-53 
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Hg2Cl2 
i'V\g(OH)2 
MgC03 

MgC204 
MgNH4P01 
Mn(OH)2 
.~1n(03 

MnS 
Pb(OH)2 
PbCl2 
Pb Br~ 
Pbb 
Pb SO~ 
PbS 
PbCrO. 
Zn(OH)2 
ZnC03 

ZnS 
Cd(OH)2 
CdS 
Cd CO~ 

Co(OH)2 
CoS(a) 
Cos(~) 

CoCOa 
Ni(OH)2 
NiS(a) 
NiS (~) 
NiS(y) 
NiC03 

3,8 . 10- IB 

5 ,5 . 10- 12 

2. 10-- ~ 

8 , fi . 10~~ 

fi,5 . 10 - · ~ 

4 . 10- 14 

8,8 . 10-14 

7 - 10-1.6 

1 _10 -- 1 ~ 

2,1 . 10- 5 

9,2 . 10-6 

8,1 . 10- 9 

1,0 . 10-8 

.1 ,6 - 10-29 

1,8 . 10-14 

1,8 - 10- 14 

6. 10- 11 

7,4 . 10-27 

5,9 . 10- 15 

7,9 . 10- 21 

9,2 . 10- 12 

2,0 . 10-1 5 

4,0 .10- 21 

2,0 . 10-25 

8 . 10 -IJ 

6,3 . 10- IB 

3,2 . 10--rn 

1 . 10-24 

2,0 . J0- 26 

6,6 . 10- 9 



4. U.nw&O;~& ~nr1fibrp ilwuC.w~p nhw~9pwf.hr.l1 ~1nrliwrlpJ'mG 

uluhtfw& ( 01r~uHJ)1~) 
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1. U.cinmw~wr. ppri1: 6 u HN031 385 Ji Juli"' HN03-£' (fur­
urnt/J1n1.Ll'' 1-; 42 rr-f uJ3) L11upw9Lbl p11pwr} 'l_pnr/_ Jfi'l,lb. 1 l ' 

2. U.'lwf<>pm: 2 1 HCI• 167 Jl Ju/i.,, HCi -e (lu"'"'PJnL1i£' ' 

1 ,19 'fl uJ3
) fuwn.L bl' 8 33 Ji fJ n11w,} 'l.f'P < hm: 

3. lJ~tfpw~w~ ppnt: 2 i, H2S0 ~1 945 Jl fJn11wtJ- ~!'1' 1/pw 11"'L­
'J-W'l wif.bcw9Lbl 5_5 111 /u/1w H2SO 1 (/i1.,,1n/JJ11 LL[1' 1 ,84 'l/uJ:')' wL­
pL q.~.w m fu w nL b L n 'q_ ' 

4 • .Vwgwfuwp ... n1 : 2 'u CH 3COOH : 116 Jl Jufiur pw9wfr1wfJfJ1,,'l, 
/uwnf1bl 884 Ji fJ11;r1w,} l f'P .\bm• 

5. U.dnli~w~~ f"WJl1G 1nu'ln i,1p : 2 '11 NH 10Hr 133 Jl Ju/iin w­

J n,LJr w 4 fr inttJ-n •i/J l! (/ism,,, fJ Jn, Le' O, 9 ,,l u J 3
) /u ""' L /, L 68'1 1! l y r1' 

6 . ~wr~nuJ~ i fi.~qr o fuj111!1 L£HC11tjp: 0,4 u Ba(OH )21 1 l .i: wqb-

5wr} trwifrL lniJlr•iPt' UfUlf'Jl1Lw4mJ ~ 72 'I Ba(OH) 2 r 

7. ~w,~01J~ fifiqr ofufi'll' tn1~1113p : 2 u KOH1 112 'f KOH -r. 
I ""Ht [}Pl. pw'l,u14111.fJ.r wJ r- t.r/1 ,r /; l b. L N upm9L bl .r f.L;J.1. 1 l' 

8 · ~rwyn11· : 0 ,05 u Ca(OH)2r I l .\wqh9wtt u•w11'"' lnuJn11/Jl! 

"'fwpntf1w4niJ l 1 ~ .1 'I CaO• 
9. \,wmrpnni~ lit1qrofu•p'}l1 lnl~ntJp: 2 b NaOH : 80 '1- N aOH-11 

/flLdbl PPl pwLw4"'fJ11ut!p 'ifi/1 t!bt. b. Lnupw9Lbl JfrL;_lt 1 l' 

JO . U.un1Jp!infi : 0 ,1 0fo -w'l,n9 1nH)11,JfJ' (NH 1)3C 19H1 10 :{C00 h 1 

1 'f w11n1Jfa'i.Jn'!,l! ("'Hl 1 11.11/1 Jbl 1 

11 . U.iinfipmJ.~ rmqJUJuniti>t•q : (N H 1)zS21 1 L 6' 11 w·t!n~1f.nui/1 

u "'L~/r ?/• l" trtm1 pl' {J w t/r w.i: wp J,l 20 q rtJ J p.f. t/r n 2-"' .i; /,,,,, {Jn 1z H l 1 

tJ(' I WUf W ~"(llljl bit 

12. \J.tinf1pmdj1 um1!\>lni: (NH 1)2S1 200 Ji Ju/w1 ,,,JnLJrw4f. 

["LrtntJ/Jl! ~wqb9'l,hl JrtJpwu1wtJ-Lni/_, uu/h1w9Lb1 l1u 200 iii fi1fom 

wJnLJiw4Jr [fltdn1jfJ b. fwupw9Lh1 l[lf1i/_ JfiLlb. 1 [ ' 

13· \iwmrfini.dp wrubl;uiw : 1 b 1nutntJ/J Na 3As0~. 12H20 1 

141 'f 'l,1uurf'finui,/r wf'ubL"'"'f' l" ' Jbl u1/1 Jht lt Lnu11w9Hl 111ni[ 

JJrt1k 1 l ' ' 

14. \1wmr!1nid~ wruhli~m : 1 li tn1rtn11P NaAsOi' 13 'f w17 

fiJnt/Jfr9 ["<Jbl lf"-"LJ b. Lnu['w9'l,bl JJrL[L 1 [ ' 

15. flb&q,~1}~~: C12Hs(NH2)21 30%-wLng pwgwfi1w-/JfJi/.nLJ p'1L-

'l.1'?Jr'l,Jr <wql.9.w<t' i1HtJ-n t;/J1 
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16 . \nu mr!111 nfl1. Li uiupu r!i \, ''i 1t l;i1.!1 lib f uw li ~mrJnn : 

1'\ a2Pb[C1 .1 ( N02)1:}1 2 'I- 11u1111rfrntJfi Lfi u1p/imr. · 0,9 '1-Uf'l.Ldfi w9lmw ­

m £! b_ 1 ,(i 'I 4 WUf ui p/r w !JI.in w w l! L" 1 J h l 15 J'l {Jn pu.1d '/.£'" LJ' l1w /oo­

f' "P /J{J1[h9pu;(J 0 ,2 Ji 30 %- wL119 pw91JJ/uui/J{J1/r,.f.: 

/J·lw4111Jr1fl! uJ/1u1u1LJr ~ 3-- 4 0111 

17. tt-11111 u Ul)'J\. I' I ca so : . .? 11 20 1 9·fru1 u l• ~ w 11.'·:1 IU ~ YI'"' 1/1)1 L"' -

dn 11fJ ~ (l1111111111l1wl1111 LJ l 1 / ypnu! 2°6' q C a SO~j t 

18 . 't-l1.ib1+1cujwl'nj1t! ( f111 , '1111b/1 1tf; w f1u1/1i/_ ); 1 % - wL119 1n«>1111/i ' 

(C !LC l\ 0 f I h 1 'i 17/r 1Il fJ fr t ?-if•op 11 fi il11 ln uHl 100 JL 95 % -w ~"' .'1 

~ flPt"'f/l" ',' nl/1 Jf,'I_ ; 

19 . 'l ·~1mlHtnl~ ( s1/1~1l, L/11P/1114w11pw1L11f1 ,i: (C,,H,N2H)2CS: 0 ,01 'I 

l1z1/u11) 11 1111fJ/1s L"'d(.l 100 ,fl CCl 1- n1d l1wJ CHCl :1- mJ L 111111\'/,1 

u1u1111 111 w J11£ q "f'•fwltnttf r lrlw~111/11/{' 111fi1nwl1fi ~ 3 - 4 op 1 

2 0 ' ·~r :liL 1'1!11 w tfl• r. : ( C.;I-l .. hN 1-1: .1 I/ 'lfi!f>l.t" l ""'"LL' l" u l!.1 

100 ir , Ju/1U1 ll 2S O.i- /i 1fby (/111nn1f111"L11' 1,84 qiuJ3 )1 

21 . 3 1111tu ;1 n1r : l 2 + jl\l i J,3 C/ 12· 11 '" 3 'I KI - 11 L'"(Jbl 25 il l 

Yf"'! ,J /, t1nu11w9l1b1 i!fiL; b. 1 / ' 

·n , l1u•1 l111 nf11 fibl'uwfi 1111 r of u J1 w l~u1!11.fn {iw m (Y) : K.[S b(O H )G J 1 

:! 2 'I 11f. w l11n /11/_L' l" 1<i /,I 1 I 11rtw9 '"l !Jiii i J b. 2"' f'" di w 4 ll b n w 9ltli; 

:J- iS 1,,,,11 /; u'fiL; lt w'lfi lf'f'f l '"rt1/l,lL' ' Uwn; l•("'9 \ },,,,,, rfr1w'l, 1m/l ­

! "' .9 ~''·t .1 ,'; ,j'l Ii 11 9111J/111 u l'fi ·:/1111,opu/111/1 ln1dni .1(J , }Jri ft.illt "l'" Z 

.J "' "w L "'11 u1111 w ·Y•/11. w p bu 

.2;]. 11 mi Ii 111 ll j1 fihf u1.u~ pw [;u1~ L :Hum ( I II ): 1 u L" •Jn r J/1' 

Kj h '( c '\!, jt} I I tO ? w 'll' I"'' ttl 1 p nr1w,} ?£' /Jltf b. /.., 11 U £'"'9"' ,,, JJr ~1 ; iJ. 

1 I ' 
.24 , lllll 1•:lll llq1 lj b I' lllli ~J lllU l;ul ~hlllUUl ( ll) : ~I [ n1J111 .tfJ' 

K;{Fe(Ci\),:/ r t0 /3 ,6 'I '"'LL' l"u>l•t ppn11f f, ),,,11pw9Ll1 Jpf1 ; lt I I' 

25. lru1qllhqfi 1111 jlllu11 lln11'1j : \\ gC l ~ +~ l-{4( f + !\I-l -1 0 H 1 .~p11ul 

~ f f 00 \:1 a ( ' I {j. \ j .,0 111 I 00 n NH 'Cl, 1JJ •1 /,1wyLb[ 50 11'[ /" /1 in l" I u . 'I '1 ' 1 ,,, , ~ . . ~ T ., 't. . . 

NH 1 Of ] ff Ln u {' w 9 H / y [' 11 </_ J /1 ~ ; lt 1 I' 

:( fl . U"ntl11"1hlitu.tl1r. fibrii1'1lr ( t\ll 1h M.o04 + H'.'\ O:i ' I L Ff' tiul 

1,,,,)f;l J ,j lj '1- w ii' n'u/rniJfi Jnif1p11u11n(' • um w 91/JJl()L wifl1w9Lb/ 1 J 
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/ufiw 111 qn111wljwL /JP1lf1 1/r1w (fu 1r1 11•FJtn<)1l1' 1,2 'l f "J ' ) [, f/,,,11,1,1 ·18 

duulr U.f1 '>·[1wdh 7111n ,fJ1wl1 ,,.J,Ujpr11.tf tn rJr111fJL' )nnntf.u1tlpf1 •fi"".IJ~.'i f l'!J · 

11 /;l LU " I LU 11 {, J ,,.,,. u p1j w lj.f1 J' Lt ,!_, U/ ll/ ;; b I' 

27 · lu11nrjrnn(~ lilllirn !pnui·,uun: 1 '11 l"'J11 1,1/if' \Ja:JlPO : . 

. 1<'!-120 1 120 'f Ull[f! l n10-h[ 2l""J /; ),11u11wii1l,1 ti' /;)1;: /, I l ' 

28. '1.Jwmrli n nf.!1 fi!... f\ nu f.,~ 1nrn l1nru1pmu ;1i (I Ii) : \J ;i JCo(~ 0 :1 Jo J' 
50 tf[ i'fltl lt f t"")l'f 21 'l Lw11111frn L1fji L jiu:;1/u" f' /, :!9 'I Co(i'\ (J,J. 

. f/l- l ~ 0-11 · {Jf!tff,9U,1 J J'1 80%- u.l:n!J pwywfc11:: jl{J-f"{ tn 11 1'''l 

24 Jw,f L. :/,/1L'nid ;1 lf.u1w 'L11u,r1wyi1f, ! ;.•rrncL ,fp11l1 JOG rlt !1 ''l"' .:;f,/ 

"'"!'•' ft !, Jn<q "!'i/w~/1 ,J'i,f.' 

29. liwmrlinuil1 f1] ·,mr 111.1;r111ull!r 3'-/0 -11:/1 nv L" ' o'"jfj' 

':~<J2/h·(CN )5NO /' 3 q nh1ur1,,;/"f(1 1111<J t, 1 97 .rt l'P""'' 
.50. 'bm111rl111ufr unq:-j>j1q { tti1Ufbu /"rlP"'JJ.l' 11 l.:ul11n fo >/): \ :1/~ . 

. 9H20 -HNaOH1 1 1 F.fi"Lti f" H){,1 48 0 'I l11,,wf'l111ui/1 "'"Llfii1:1 t, ·10 1; 

:"i :10H 1 

31. u-l~j1m rn qn-~-liu1 ~Pal ( l•u/1u ul1n , nLw lrm/11/. )' 
C"' H.(i\O) Of-L 18 ,,. 11/; l/J ¥m/ulfil1 w i/_L1wy'Llt 1 L SG'.Yo -ui'i.1r1!J ¥ui-

9 :.u /u w[Jflu, , /Jr11L 'iJ/,l n !' "1 d 01 rJ' w!uu IJ . "'1luu ·; l ·,,, /, 'i'frt' ; " , {! J w ri" f' i " 1 -

<l ti I .Jflt_' w);t."t: wh ! ), i/111 c/ u 1,} r/is ,,.b 11111, """ g/u11 ; /1 J /; t"!J" / ' 
32. 8-ofuld'l1!;111tir,: Cd i ;'.\O H, 2 ,i) 'I nJ,wl1mfti/_r1 l''";/,1 / 00 dt 

6' % -LJJ'i.in9 pw yw/:rwjJ/.J1[ntJ , 

33· \J.t;u1q.j1 l'p1rpq: SnCI :' 2J! ~ () , !IS ;! "''Ii; 1nul!,1 .JOO ,r1 

/11/1u1 11J1Lwi'/[Jtl/1 Jf,2 , fl11rzf1bl i.l/1 !1;/, 1m.J" '.iflf ur w!"l'f f,[[, , w1l11 , :!,111,'1 

l1n-1111u19 f,/;l lf"'"- Jji'u;_f1 1 L' 

34 . ,l:!rwllf.~ u1Lrofu!11r 3 % -uil1119 l'"vr11 //1' 1 i ~, Q ~q JO ,r1 30 1;.;1 • 

w~1n9 £rru.uYufo u1L 11 opu/1'1r f111e,11ws'i.il1 r11n cf 1Jfi'Lll' JU {) :1"1: 

fi) 111 m I' w urn f; l L fill ;a l'" a 11 t ,1 p. 1t1) l , 5 '{ " n 1j ·~11 il1pI"'{Jfl111 i' 

1nr.oh1 500 J 1 3 tr /! u1 9 w Ji•"' frf fJ•I.,, ,J'. p) 1 'f i i - L w 1 fl/• i.''"i /1 lr 

(C :,JI 7N1b) L""Ht 75 1i'1 ninuf li. 1m/fit1119!1h1 3 tr f'"iJ'" /•rn•/!Pn, 
1fji'ii ; /, 500 i.J't ' [J,J'j,,,,_\ hm/, umwyt/_u.u) b114nt tn1J-1111f1 !,J.f'[! / 111111!1 L1 

firrwr r 
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;Jr;. 'i.rt;11thrl1 nbwlpnp1l : '-J <12{Hg1:/ -i- !''-'. ci01-f, 11.5 7 H g· ],, .;·, 

'" 8(} 'f l\J-L; ! ""HI ~l""'f /, 'ii n u11rnyl1h[ rF/111,•/, 5(}() 1F1 1 IJ.1/l•t " '!J)d L 

>J OO Ji r; '11 :'\l::iOH-/i L"L<~fl•JP ' 

;:17. :lnun1rqnpn!1 n.hu1l1ml1~. ' .\g[\0 5 -i-K~O · + N l-l iOlI 1 I ,( q 

.\ gf\ 0 3-e /, 25 .z '1 KN01-e 1nr.Jf,1 D,2.5 ff N H 10H·/1 l t 1n,Jn r1 -

J,,, J, 

., ., 'h 't i· I l r I " .- 'l/ j ) /'' ' t.H), , n~i,rnrt :.1li'f11· h lu•.1 •t1 ppnt.: ~> ~., 0 -u1 u'lJ 1nr < "1J 'f 

l·l ,. .f P(.\\ ci .. 0 7 ),: /, .) 11 ,f.!{J,,,i, t.'"·'Ht 9i"i J1 Pf''' "! ' 

,'!.) . -l-' 1 nrl,1~ 11 H' : C!:?' 2.111~· 1, !]LLll) zf"''J fl1 l-'""°"" tJ/l' 

.;(} . l~i""n.l11fn f1l1 (Ill) f1;n·l1T1 : I 11 l""}" '-J/l' ShCh: 1!4 •1 "''!!' 

l'",) ' · / :i""' j' , ""! /, l'JI s11 h l 111 'i Ii i fl fl n I "' Jil pw), I ,.r /1L ; 11 l n1.1Jc/ fi ''!'l"' n ­

f'" ' /l,111 ; /11_' • W!!/UJ l111 uruu3'u/;[ lf'"if. 1f/1.f1 ,•I: i [I 

n,:·n ;·.: til1w.d1r.· '.\'ll ;CH l .J, \!l ,(:\. plJ =, 9 ,;1, h1wn'uh! ;,,,,lw· 

.. ,w,, 0"11/11: :11/ w.r,,'u/1111fi/1 /1 wJ,,i1/11111F/1 l'l "l'f"!P 0 ,1 If P..f""J/'~' 1n1.· 

,),, , .ifJ); 1,,,; 

ll!J l11•11111nn1 .:l>1i ' CI LCOO I i -i- C l l :JJ)O \: a· pH =- ·1,7, hw: 11l1 t1 

·;' 11 ;1 /1t11J w 11 rlu1tllu f1 ! t./ /! iJ :_7u1/11n1flfrlt{/1 l1 t!!11nrr/1"1Jp " -' vh1nu.r111/r (),/ ,r 

:hnr1qrn11"u.1[ir,· IJ COO ll + llCOO :\~" · p! I =-" 3 ,7: 4 .8 11 /,,,,",_ 

r;/111 .. Jf, .7, 11111fJi1111n r• 1,,u)l,i 100 J 1 ysr\i _,,.,1"' .'J Jf'~ lrn1 flfl1/11 Jlz 1 
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