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CO &Q I MOHOB PTYTVl (II)
 
HO HEOPfAHVlLJECKOM Vl O HVlTE
 
«nonVl CYPbMVl H»
 

MccneAOBaHO B3aHMOAeiinBHe panBopOB cOReil pTyrH (II) C 

cypllMIlHoKpeMHMe BwM HeOpraHH'IeCKHM HOHHTOM (( nORHcyp,,

MHH»). nOK03aHO, 'ITO npH nOrnOlqeHHH HOHO Hg2+ AaHHltlii 

HOHo06MeHHHK nposanser 60RbWYIO, '1eM B APy rHx H3YlleH 

HblX cny'lollX, eMKOCTb. npH Aecop6",HH nOrnOlqeHHble HOHItl 

B IAen IOTCIi C 3"eKTHBHOCTblO He 60nee 16 %. 

C
0,lle p >Ka Ii I1e pTyTH B 3e iVIliO}I xope COCTaB 


JI5I eT scero 7x 10-6 xiacc . %. XI1MWI eCK H 

,lT OT :YleT a.l1Jl LIOBOJlbli O I1H epTeH, a MHo rHe 

ero COe1lI1IiCHI15I M a.11 0paCTBOpI1MbI. KaK cnea
c TBHe , 0 6 y c.11 0 BJle Hlib1l1 IlpHpO.llHbIMH []PWIH

UaMI1 «pyrosopor p Ty TH rreaua-nrrenea. 
Oziuaxo p a3 BI1Tl1 e n p OM blUlJl e HHOCTIJ rrpr r

seno K aKTIIBIiOMY HCrr OJlb30BaHHIQ pTyTI1 H ee 

c oeiJ,11 Iie I-U'lI1 B xa-iecrae 3Jl e I<Tp o lJ,OB , xaran n 
aar opos , KOMrrOHe rn a a Ma JT b r a M . B XIX-XX 

BB. pryn, 'lpe3 BbIlf a I1 H o Wl1pOKO l1CrrOJTb3 CJBa 

JT aCb B MeiJ,HUlH-I e ; cenxac xracnrratiu ee npn 
iVleHeHlUI B 3'1'0[;'1 06JTacTI-1 aaxrerno Y MeH b IJ1H 

JlllCb. Illn p oxoe HCrrOJlb30BaHHe pTyTH H ee 
COJl e [;'1 n OBJT e KJJ O aa C060 M peaxoe nost.nue
Iil1e H X CO.llep )](aH I15I B o Kpy)](aIOIlleH cpene: 
IIO IiCKOTOPbI M no zrcuerau narpyaxa rro P TY

HI I-ra ennunuy IIJlO Iua.llH CYWl1 3 eMJl H B Te 

qeH l1e X X B. B03pOCJla - B 10 pas - C 0,7 iJ,0 

6 r/M2 [1]. Hxreno ~l eCTO lieCK OJTbKO 3KOJT O

rWleCKHX xar acr porp, CB5I3 a HH bI X C npnvene
HH eM pTy TH; caMoM 3 lia M eliH T0 l1 H3 HHX CTa 

JlO aarpaa nea ne M eTH JlpTyTbIO (CH3Hg) BOiJ, 

3aJlHBa Mnnanara [2, 31. B re'remre 45 .ner 
IT O «Kaprinzo c 6 p a CbIB aJI O CTOYH ble aozn.r , aa
rp513lielilibl e H OHaMH ztayxa arrerrr noii PTYTH , B 

p . Hypy; 3r(OJlO r H 'l eCK O}I xar acr porpsr Y.ll a JTOCb 

IB6 e >KaTb 6Jla r o iJ,a p 5I npacyrcr umo na zine 
percn 30JTbl 0 1' C)](H r a H l15I Kaparannn ncxoro xa
ylel-]][oro yrns, rrOf,110HIBW e l1 pryn. [4-6]. 

B oxpyacaiomcn cpea e, 13 T.'1. 11 BOne, pr yr s 
MO)l{eT cyurecrsoaart, B 3.7J eM eliTa p HOM nnzre 
( >KH nKOCTb H napu) , B nnzre KaTI10HOB H g 2+ 
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H.7JVI H g 22+, annonusrx KO Ml1Jl eI<COB HgX Ill " - , 

r zre X - opraHWIeCI{}[11 I1JlI1 HeO praH I1'leCK I1} ! 

.11Hra HD., M aJlOpaCTBopH iVr bl x coeziuHerm M (na
n puxiep. OKCI1iJ,a H g 20 ) , p Ty T bopraHHQeCKH X 

co enauennit. Bee 31'0 paanoo cp asne C!)OPM pac
np enens ercn xrexczty nonon , 6 110'1'0]':'1, KOJl.TIOHD.

IIbIMH 11 B3BeweHHbIMH ' laCTHuaMH VI ,llOHH bl MH 

ocanxa r-m [7, 8]. 
IT2l K coe,ll l1 He Hl1 J~I pr yr u B BOne BO,ll HbIX 

06beKTOB X 03 51 [;'I CTB e l-1II0-rrHTb e Bo ro Yl KyJTb 

rypao-o srros oro BO,llOITOJl b30 n a H I1H COCTa B.7J 51 

er 0,0005 Mr /nM3 [9]. 
I13BeCTHo, 'lTO HOHLJ p Ty TH (I I) 3cp cj)eKn m 

HO n Or Jl0ll1aIOTC51 OpraHl1 'leCKI1M H KaTHOHH Ta 

MI1 C cyJl bq)Or pyn n a M H H cy.l1 bcp r VIJ1p I l.n o HbI MH 

(M e THJl THOJlbHbIMH) rp yrmaxrn [3], a TalOK C 

He K OTopblMH HeOpraHH'le C K H~nI l lO H H TaM H 

[10]. H c c .7JenOBaHHe B03MO)l{ HOCTH 113BJT e 'le 

H I15I p a 3JTIJ1-IHbIX cPOPM pryr n IlOHo0 6 M eH HH 

KaMll rr pen CTa BJT5IeT K a K Hay'll-1 01M, TaK npa x
TlI 'lCCK H j;'r nrrrepe c. 

0 6be KTOM HCCJlC.'lOl3aH IIl~i zraunoii p a60TbI 

5IBJlHeTOI rrormcypsjaun, K OTOPbl [;'1 rrpencran
.TI HCT c060 11 neo praiursec rcnii HOI-HIT KJl a CCa 

CMe waH Hb lX OKCH rH.llpaTOB CYPbM bl H xpexr
111m, rrpw::r eM 3TH 3 JleMeHTbl HaXOD.5ITC5I B MO 

Jl5Ip HOM COOTH OllleH I1H - 2:1 (puc. 1). OH MO 

>KeT paCCM a T p l1Ba Tb CH KaK Kp HCTaJTJl lJLl eCKaH 

CYPbMHH35I K H CJl OTa , B KO TOpO}r -racr i, aTO

M OB CypbM bI H 30 M OP cPHO aaveure na a TOiVIa 

I,IH K p eMHl]}I. Kapxa c neui ecr aa no cr poe u H3 

OKTa9n pOB [ Sb 0 6/ 2] - H [S i06/ 2]2 ; TaKaH cPop 

M a 3a n HCII noxaasrsaer , L(TO B Ka )l{no i \ 5I'le}l

ice ( B UCI--ITpe) oznrn aTOM CY PbMbl HJlH tc pext 
HI151 CB5I3a H C weCTbIO aTOt'vla ,vIH KI1CJlOp0l(a, a 
ozmn aTOM K H CJlOp 0,lla (HaXOn5ImH ~ic 5I B yrnax 
oxraaapa) - C n ByM5I aTOMai'vIH Cypb M b! H JlH 

KpeM Hl151. .JIlo60 fl bITHO, LITO koopzurnarnrornroe 
'lIlCJl O 6 iJ,.7JH K p eM H HH He O'lCH b xapaxr epuo, 
OnI-I aKO KpeMI-mM ,llOCTaTOLIH O .11 e r KO cPOpiVIl1

pyer TaKHe 5I'l eMI<I1. 113- 3a 60JlbWOrO sapazra 
5JLle I~IK VI, non yueunoii npn H30MopqmoM sa
M ell1eHl111 Cyp b M bl Kpei'vIHHeM , B0 3 paCTaeT aa
pan rcaprcaca B uenov 11 npennyurec rnennocn, 

COp6UH H MHoro3 apHnHbl X HOH OB (rro c p a s n e 
.... v v r::: 

H HIO C « -qllCTOH» CypbM5IH Oll KIICJT OTOll , oes 

KpeM HI15J. ) [11 , 12]. OTpHuaTe .Jl b H bl~i aap a zr 
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Puc, t . Crpyxrypa fl O.TIHCypbMHHa. 

Ka p Ka C3 [( OJDKe H 6bITb CKOMneHCHp OUaH n OJIO

>IOlTeJIbHbI M 3 3 p}I,lW ~ 1 n p OTH BOIlOH OB. 

IT OJI IICYPbMHII H BJ1>JeTC5l 0 <pHU HaJIb HO npn 
3 UaHHbI M MeJI.HUH H o i'i JIe Ka p CTBeH ll bI J\I cpezi
CTBOM [13]; OH ycnennro rr p ll~ le H J'IJIC J'I [(JIJ'I Bbf

[(eJIe Hl I>J IIOHOB CTpormHSI II 6 apHJ'I . B II3 YaJI b HO 

H OHIIT npe/lCTaBJHJ.eT C060H 6e.TJbIl';i nopo iuox . 
COrJIaCHO mrreparypu bli\1 /la HIIbn I [11] H 

peayJIbTaT3M n poaezienHbJX panee HCCJIell.O Ba

HII]:'l, MaK CH M 3JJbHa 51 IIoHo06MeHH3H e i\'IKocTb 

no.nrtcypsxmna COCTa BJIJ'I eT 2,5+0,1 M3KB / r; 

ecrs yK33aHHH, LTTO OHa ~lOIKeT [(OCTJlraTb 4-5 
M3 KB/ r [121. 

U eJIb p360 T bJ 33KJIIOlfaJI3Cb B H Cc.ne[(OB3

HIH I WJH006~ l eHHo ro nOrJIO w e H HH HO HOB H g 2+ 

H3 nOJIJ1Cyp b MHHe H OJ..\CHKa B03MOiKHOCTH JI.e
COp6U I1VI nornouienno ro H OH a H 3 lIOIH lTa . 

atepMan MeToAW MCCneAOaaHHSI 

3
Kc n eP H Me HTb i n p OBOll. HJIH Cb B CT3T W leCKlIX 

yCJ10B HJ'IX. LIJI}! on penenenna KOJIIlLJ eCTB3 

nornouiennoji p Ty TM aan ecxn HOHHT3, Ma c 

COB no 0,5 r rcaxcztaa . rrpn n o nnnnc i, n KOHT3KT C 

nOll. Hbli\I paCTDopOM Hg( N 0 3)2 ; 06beivl p a c r s o p a 

BO s c ex CJIyLJ.aRX COCTaBJl5lJI 50 CM3, KOHueI-np3

UIl51 liOHOB p Ty TJI eapunpoaanacs OT 0,0134 [(0 

0,1297 M3ICB /Ci\13. IT POBO[(HJI OCb He xienee ll.BYX 

n a p ann en t.nsrx o n penenennri . Hanectcn 1I0 HHTa 

11 pacrsopu Ha 'W /lHJIlICb BO n3all i\IOll.eikTBlIlI B 

TeLJeHUe Bp eMeH I I , n eo rixonmior o [(JIJ'I y cra n o s 

JIeHWI paBHOBCCHJ'I ( H e M eHee 2 CYT ) . ITo H CTe 

YCIIJIH 31'0 [0 BpeMeH II ocyweCTBJI >J JIOCb orzten e

HI1C HOH I1Ta OT pacrn o p a. Zlanee o n p e[( eJI5IJIHC b 

paunosecnan KOHu CHTp aUII5l HOI lOB p TyTI1 (II) 

K OHllCHT p a UHIO HOHOB H g 2+ on pe[(em!Jl l l 

n Y T e~I TJlTpOBa HH5I p a CTBopOM p o n aunn a a xt 

MOHH >J C )KeJIe 30aM Moi:'IIIblMII KBa CU3 M H B K3 

LJ.e CTBe unzuucar op a. 
06~ l eIIH a 51 e M KOCT b ( f, ~I3KB/ r) pa cc -urru

Ba.TJ aCb no yp3BHeHHIO 

r = ( CIICX - C*)*V / g, 

rnc C IICX H C* - HCXO[(Ha}l H p a BHOBeCHa 5J KOH 

ue rrr pauuu I-I g 2+ B pacrsope, COOTB eTCTFleHlIO , 

M3 KB/ CM3; V - 06be ~I pacrnopa, CM3; g - HC

XOJI.H351 ~ r aCC3 Ha BeCK !'l , r . 

P a CCLJ:IITbII33JIC}l TaK)Ke K03C!)<pI IUHeHT pa c
npezrenen ll}l K p" Cft p: 

Kjw np = r / C* . 

K 0 3<p cpH UH eHT pac npenene nn a n 0 3 BOJI5le T 

KnlOlfeSble oueinrn- 3 cj)(p eK Tl1 anocr s IT3B JIe lf eH W I H OHa . 

cnosa: 1010 H bi K OHT p OJl b p H n 0 3 BOJI5lJl OUCII HBaTb COCTO

pTy T Io1, 1010 H H bl i:1 5lH l1e HO Ha pryru B pac r nop e, 3 II3M eH elI I1e 

o6Me H, Heopro  M a c c H a n CCOK MO rJIO I( 3l.feCTUeHHO n OI IT Bep

r HIo14 e CKIo1 e 101 0H Io1 Tbi znrn. IIJI l1 He n OJI.T Bep[(HT b npor exanue HOHO 

06MeHHO[:l peaKUHH 

rae R - HOH HT. 

3aivl eH3 60Jl e e Jl e r K HX ( 3 KB H BaI l eHT Ila 51 

xiacca 1) HO HOB H + na 60.TJee TJ'IlKeJIbl e ( 3K

B HBa JleHTH3J'I i\'1 3 CCa 100,3) II0 Hbl H g 2+ zroro« 
HO 6blJIO n p HBO[(HTb K Y BeJI lJLleH II10 xraccs: IIO

H HT3. K a K 6blJIO YCT3HOBJIe HO panee, BJI HJ'IHHe 

K OJIe 6 aHH r r BJla lK HOCT H Il npyrnx ¢ a K'r OpO B 

He n 0 3 BOJIJ'leT Hc nOJlb30B3T b Dg JI.JI51 KOJIHLJ C

CTn eH H bIX p a CLJeTOB. 

LlJI51 o uenxn B03 MQ)KHOCTH zieco po um: HO

HOB pr yr u Han e CKH rron n cyps -m na, CO[(CP)K <l

Tcl():/lll~a f 

K OJ1l1lJeCTBeHH bl e X3paiCTepn CTIlKI I flOl'Jl 0 UICHllJ1. HOHOS pryrn Ji3 

p a36 a BJICliHbi X p aCTB o p OB Hg(N03h 

CII CX , 

M 3KB/ 

CM:! 

pHllcx 

C* , 
~f 3KB/ 

eM:1 

pH* g* , r 
r; 

~1 :>lm/ r 

I( pacllp, 

c, I:I/ r 

0,0134 2,95 ° 2,43 0,5437 1,34 -• 

0,0153 2,90 ° 2.33 0,5517 1.53 -

0,0222 2,40 ° 2,05 0,5954 2.22 

0,0478 2,30 0,0009 1,80 0,7144 4,69 5211,1 

B pacr sope H BeJII1l.f I IHa pH; n a s ec x y BbICyW H 

naJI !'I H B3BeUHIB aJIII. 

Short communications 



Ta6.'/U1<1l 2 

Ko.mt-recm emn.re xa p a KTc p V1 c T HK H nor.aouteane }IOHOS pTyTH H3 

OTHOCllTe,ilbHO KOHUe HT jJHp o BaHHbl x pacrnopou Hg( N03) 2 

C111 ' :'-; , 

M:l l\lI/e,\I :1 
: ~ . .\1;11\111 

Ol ~ 
pI [ * g* , I" L 

~1 :JI , B/ 1 
I p'ICJlp' 
C,\ I :I/ I" 

0,0432 0,0010 1.73 

.._~_ . 

0,6156 4.22 

_F._ 

4220 

0,0649 0,0030 1,68 0,7591 6,19 2063,4 

0,0865 0,0178 1,48 0.7550 6.87 386,0 

0,1297 0,0563 1,45 0,7921 7,34 130,4 
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PUL 2. 3 a lll lcHMoCTb 06Mem w j.'[ eM KOCTH OT paanoaecuo ii 

KOHue HT p aUHI1. 
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Puc. 3. 3all J1CJ1 MOCTb K03cP cP l1 Ul1eHTa pacnpene.uenun OT p asuon e c u on 

KOHUeHT pa J~ H H . 

LQHe H3 Be CTH o e KOJI H y e CTB O n o r .nouieu u o r o 

non a, 33)l H B3.n I1 1 H pa crnopon H N03 J:1J1H 1 H 

p3CTBOpOM N aN0 3; o61.>e i\1 zrecop ticirra RO scex 
CJIy ' I 3H X COCT3 BJIH.n 50 CM3. IIOCJle y cra lJOBJIe

HJ1}1 p a BIIOBeOIH onpe nenn.nu xonuempauiuo 
H g 2+ B pacr s op e II paCCYHTblBaJ1H crenem. l l e 

COp6 11 HH 111 , %. no ¢opMy.ne 

m = n pc'j' . 100/ I1110 = eper ' V Pt'l . 100 / Il TlCA , 

r,[(e nHCX 11 I1p~j' - KOJI H ' l eCTBO, COOTBeTCTBC[-]I-IO, 
- ~ rror.noruerrnoro H Bbl,[(e.n e l-U IO f O npu ziecopo-

UH I1 110Ho., i\19KB; ~P(,l - KOHueI-rTpal HIH HO Ho. 

Hg2+ B pacr sopc nOCJIe KOI-ITaKTa C HOI-lJIT01\'J, 

M9 KB / ci\r3; Y )I_ . 06beM ,[(ccop6ewra, CM 3. 

O c y w e CTBJIHJIOCb r aicxe perrrreuorpaaosoe 
HCC.7Te,[(OBaHl l e oripaauo s HCXO/IHoro l'IOI-lI1Ta 

11 HOHl1Ta n OCJIe norJIO UIeHH5J. pTyTH. A Hd.nJr:3 

n p OBOllHJI Ul Ha ,[(H epp a KT OM eTpe Ri ga ku 

« M i n i F l e x - I h. 

B rrcpno ri ce pnu C)K c n e p I L\ ICHTOB ncno.ns 
aos an HCb pacrno psi I-I}JTpaTa p Ty n l C Clll',' 
OT 0,01 34 ,[(0 0,1297 i\ 19KB/Ci\13 B B CCKOJIb

J(HX CJIy'Ia51X paBI-IOB e CI-Ia5I KOBUCI-ITpaUI1 71 HO 

HOB pTyTH OKa3bIBaJIaCb MCJIl>llJe MIIHIDra.n b

HO onpenenacv oii H npmnra a.nact, pasnoii 0 
(m ati», 1). 

Ta KvIM 06pa30M , B I1CC.JlenyeMoM l 1,l1a n a30 

He KO Hue I-ITp a U H K HOBHT nOKa3a.n B WCOKy ru 

9cp ¢ eKTH BI-IOCTb IlOfJIOUjeI-IH51 p'ryrn , Bn.nOT!> 

no n paKTH'Ie CKH n OJI I-IOf O e~ H3BJICyeI-IH 51 11 3 

pacrso pa. IIpn H3Y1.J:e I-lH H rrOfJIOweI-II1H rra no

JIHCypb M H li e I,IOHOB llpyrHx MeTd.iI JIOn ( Cu2+ , 

L a3+, Tl ' ) CTOJIb BblCOKI1X eMKO CTe r I H K09¢

qmUHeHTOB pacnpezie.nerrnsr B CPdUIIVIMbIX Y C

JIOBIUIX li e Ha 6 JIIo,[(aJIOCb. 

Bo sropoii cepnn ax cnepnveirr os n Cn OJIb

30 BdJIIlCb 6 0JIc e KOHue HTpHp OBdIIIibI C paCTBO 

pbI I IHTpaTa p TyTYI C CrlC" OT 0,0432 l LO 0,1297 
M3 KB / CM3 (mao» , 2) . 

060 6weHHble peaynsraru npe,[(CT3B.7TeHbI 

H d puc. 2 H 3. 
Bsma nposezreua 0 6pa 60TK a 3KCnCp Hi\ l e H

T3 Jlb Hbl X pe3YJIbTaTOB B COOT Be TCTB HlI C J1H IIe

apn aoeaauoii ¢opMoi:j y p a s ne n nn J1 3 Hr M Io p a 

rzie ["aKe - MaKCHMaJIbHO B 0 3:VIO >K Ho.H eMKOCTb . 

Ilorry -reno 3Hal.f e I-IH e [ " a,« = 7,4 M 9KB/r. 

Pacuerm.ie 3Ha'J eH H 5I C,"hC' n paxruve

CJ(vI COBnd,[(d JOT C 9KcnepH M e liTa .n b Hb l.\ IlT pe

3y .nbT aTa M H , nOJIyyeHI-IbIM H npn n o r .n01JICIl vU1 
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Hg2+ H3 pacrsopa C l1CXOnH o (1 KOHucHTpaUHe(I 

0,1297 i\ ICl Kn / o I3. 

B e.nI I' H lHbT 0 6i\IE'H HOr'i eMKo CT H , zte xrou 
crpupyev oii n O JTHcyp b ~ IH HOM npu nor.no ute
H HII pTyTH, sna-nrr en suo np easruraror ana-re
HHH I, ncny-r ea a u e pauee D.JUl zrpyrux I IO HOB 13 

airanoru s HhlX I I nrepnanax ncxonuux xo uu eu 
r paunii. OHlI HaCTOJT hKO npe 13 bl W 3 JIH oxc nzia
HH 51, LlTO 6bIJTO BblCK a 3aH O npe nuo .noace u li e 06 

06pa30BaHllH B Il0HIlTe HOn Or l epa3 bI, cone px a
uieti pryn. . Onnaxo peaymaaru pe urreuodia
sosoro IICCJl el10 13a HIH I He nozrrnepzninu 3TOro 

n p en rr OJ10 )f{ eHII 51 . Hatimoztaexisie na zmrppax
'rorpaxixtax 3 qllpC KT bI MOI'YT OblTb 0 6 1J51 CHe Hbl 

3a iYJe lije ll HeM IJ0 HOn H+ na IIOlibI Hg2+ H HE' CO

ziepx ar YIca 3aI-Il1I~1 Ea npacyrcr au e HOIl bl X CO

CllH H eH111~I (puc. 4). 
P e 3Y JT bTaTbl J1 CCJT ellOB3 H II I~I ne copounu 
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2,160 < 0.0.'i** < 2,3 

1,1 10 < 0 ,05"* <4 ,5 
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SORPTION OF MERCURY IONS (II) ON INORGANIC 

ION-EXCHANGER «PO LISURM IN» 

Interaction betwe en so lu tio ns o f mercury sa lts and silico n-antim o ny ino rq o riic ion -e xcha ng er ("Pol isurmi n") 

w as stud ied . It w as sho w n tha t cc pocitv of the io n-exch a nger du ring me rcu ry so rp tion is grea ter than in 

o ther situa tio ns and o nly 16% io ns sep ara te ou t d ur ing desorp tio n. 
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