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T5I, !;c: r hIX ,\ 1e T; I.1:1O II 11 0 ~IHU l'lI X pexax 
J l c III Il l l'p a:ICI((l i i o O:la CTII npent.nnacr ycrannu­
.rcuuu c Il U P~ I Io I , uaupuxicp: B no/tax p. Heur.r 
Un l(" ICI/O lIpl ' II1ol lll ('lI l1l' n.llK no ~1P11 1f , )l( C,'IC3 Y 

1/ Cll l ll ll lY. II p, l lau ra - I10 ~ r l'J1 If , ;K '.rI I':IY H xiap­
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pet.ax 11 i;, JII(li / ( y ropona K lI IJIII IIH ) II J ly ra ( y 
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III.IX 1\>o p .\ la x . a I1 l'l ;()TO IJl ,l(~ It:l 1I1,IX, uanp nxr ep,
 
)/{eJll' :lU 11!1I1 X PO ~ I II U p ;U .'lI l 'j lll,I X B:lJJ ('II 'l' II l,IX
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oil .\111 , u o y c.r l:l I!.'I I! B;UO 11111.\ 111 r pa IICl l )()p ~ta u IHO 

II 'I';,/;+;(',1],IX ~ I l' l '1.'I.'IUII II 1I0J l HOii cpeztc, l-lIlJHIIOTC}1 
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JI 1I.rIl I('T I>IX pc-un.rx I I O:lCP fl h IX BO;I<1X T5I)I( '.'I l,ll' 
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10 ­ rpI IIIJOIlI.I\I / J 1\11 (','IO Ta MII. 11 pII O,'la rO ll pJl H'!'ll b lX 
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UII ­ 'l aCTIiOCTl I, I[ClJ P I'<lI III'I CCIO IC COCilll Ill' llI lH pTy TI1 
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11T h !1.'I H OIWIII(11 TOl\ Cll ' ll lO CTl I IlOi l lll, :1<I r p H3 Ir(;HH Oi i 
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KmO'Ieabl e cnoaa: n R-COONa .\ :---1I:n' = (R-C' OO)nlvle - n Na I­ (4) 

~OHHbli1 o6MeH, (R-COO)nlvrc + 11 I a0 1-l = 

OY ~ C T K O cr o xau x BOA, = [n R-COONa]*Me(OH)n (5) 

rsxenae Mer Oll ll bl [n R-COONa]* Me(OH)n + Men- = 

Pe3YllbTOTW M MI 06CYQeHMe 

XOP OIII O 1t:l Il(' CT IIO, 'ITO Kap OO KCIl Jlbll blC 

h:a Tl IOIl I ITb( Il Na-(p()p ~ l e 00.'1a ,lUlfOT 'I p e ;IBb [ ­

'I ai i 1I0 BbI CO[CO !1 Ce JIC' KTl1UlI OCTh [O COPO I(1111 

110HO ll T>IiKC.'l h IX ~wra. I.I [ O B. Haxut OhU a [ IJlf 2J..lIO­

xcc ira H il )(ClI e p IL\ ICHTa 'Il .1I0 ILQK,U a ll a BO:n IOi K­

HOCTL ~ 1011 1l ( tJl[ Ka Ill Ill lIOHOOO;\le ll u oro Me TCl;la s a 

C'I CT ll UKOIIJI CHll Jl U xurrpu ue Ka T Il OHllTa ~IUJ10 ­

p a c rnop u uux COClU IlI (, Hll i i T}l iKe ) 1stx ~ICTU. 'lJJ O B , 

13 n e p nyro O'I CP C,ll h , r1l,lIP OKO I.J,OIl 10J. 
06 bl 'I HO n p u 113 1J.'IClleH lI l l I[Olt OB Ml'Ta JIJl OB [n 

CTO' IHbIX II 0 60 p OTll b iX BOll I I n'XHO,TIOnI'I e CKlIX 

p a crno pos Ka p OOI(Cll ,rlb llbl M II xarno ru rra v n 
p c n .t u a v e r cu CJI Cl l YIO Il I<l51 cxc xra : CO p 6 r(l l 51 

~ r t'Ta}I:r a - - , I By x CTa Jl ll i.i Il 3 >1 p e r e ll e p a llll 51 (cua ­
xan a p a c r u o p o xr KI1C,rIO T 1>1, :1 3T(~ ~ 1 p a CT BOp Oi\1 

lIW JIO'I IT ) - CIlO Ba CO P O IIl I51 II T. ,1 . Ilpo uc ­
XOI1JllU lI(' u pn :n OM npoue c c u xior yr OLl'I' b 0 [111­ 14 

Ca llb! CJI('11Y I()[ [I IIi\Il [ epOP~ly.1 ;nlll : 13 

12 

11 
n R-COONa ~ !ell" = (R-COO)nMe + n Na" (I) 10 

9(R-COO)llMc + n H+ = n R-COOH + Mcn+ (2) 
e 

n R-COOH + 11 NaOlI = n R-CnONa + 11 W (3) 7 

6 

5 

Onuaxo e C.'1I1 P C<lJlJUOll<lTb ;\[(' TO':1 u ruco nneu na 4 

3
Ma .lopacTBOpll ~'iI )I X COl' JlI II ICII II ii . n.utpuxiep. [1 1.'1­

2 
PO I«( H11011 II xrarpn u e «arn ouura, TO ~ I O)f( HO rrpen­ 1 

= [(R-COO)nMej" Me(OI-I)n + n Na' (6) 

[(R-COO)nMc]* Me(OI'I)11 + n aOH = 

= [11 R-COO 'a]*2 Mc(OIl )n (7) 

[(1 - 'OO ) I1~lcl* x Mt:(OII)n ~ ( 2x 2 ) 1(' = 

= n R- OOI I + (x+ I)iv!cn++ 2x I120 (8) 

3 1laK « * » 0 6 0 3 Ha t lae T a l lC OpO [lI lO II HYlO CUTl;Jl> 

ru .tpo tcc ruta xrcr a.t .na C 1I0 1l0I"Cll 1lO ii rpynnoii. 
11 0 110 0 11 <1 51 C XC ~ la I10 r JI 0 Il lc II1I}1 i\!( 'T;1J1.'[O Il C 

OI1 HU UP( ' ~Il ' lIl1 h l '\/ II X IW IIIICl r r p li p O ll ;] [W l' i\l H 

c!l<l:.le 11011 (ITa ,\I O)[(CT O b[T b BCCL :'> I;) noneaua IIP I I 

paa pationce ,vl(' TOiJ,O Il UlI l ICT KII CTO'llI h IX II 0 6 0 ­

p01l1blX BOIl, co.tcpxcautnx II OH l>1 Me Ta .lJ:I O Il. :la PIlC. 

cr cr HCIC'rlO'l Clf[UI npOMC)f(yTO'III £'[X KJIC IOTII I>IX nar] 

0 6 pa60TO K COKpa Il W CT O [ pacxo. r npcxrcuu Il BbIX( 

pearCIITOB rtpn pe re ueparuur, a 11:1 OO; ICC KOl-!­ J(O: IC 

ueur pnpos.uun.rx p a l' T IIOpOB 1I0 C.'W p e ;ly JI IJTlI ­ B blC 

P YlOlU C(( KH CJIOTIiOfi pere nepa n uu ( pca io ura 8) 0,1 2 
.;ICI' 'I e [[:I II.'[l ' I(;I1' h ~ I CTa.' f.1[h l Jl.' r}1 BT O[H l 'lIl O r O 

ncno.u .aoe anun. Ub[X 

Ilo.t yuc iI, Iu e :l KCIIC[)[f xre rrr an h i rh lC p C;Jy .l hTa T hl n p i l 
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REDUCEOF ATURALWATER POLLUTION 
12B BYGALVANIC HEAVY METALS 
pa­
.ep- educe of ga lvanic heavy metal increase the effectiveness of ion­ Key words : ion-exchange, waste 
p- dischar ge in natural water was exchange method were suggested and w aler purification, hea vy metals R

~1 1 1, discussed. Diff erent approaches to approved. 
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