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HAYYHbBIE COOBILNEHHA

YIIK 544.25.057 MPHTI 31.25.19

CUHTE3 U NEPCMNEKTUBbI UCNTONIb30BAHUSA
NOJIMMEPOB BETAUHOBOW CTPYKTYPhLI HA OCHOBE
STUN 3-AMUWHOKPOTOHATA 1 AKPUITIOBOW KMCJTOThI

P. B. Kosxaviranoga, J1. A. BumenguHa, 0.x.H.,
C. E. Kynaribepresos, [.%.H.

WHCTUTYT NOAUMEDHBLIX MAaTEPUANOR U TeXHOMNOMUA

JuHeknbie 1 cnadoclumTeie NONMMEPHLIE BeTarHbl, CopepXalme
KMCNOTHBIE 1 OCHOBHBIE (DYHKLWMOHAIBHLIE TRYMNNL], NPecTasnaioT B0onb-
WO MHTEPEC, Tak Kak OHW Hanbonee GNM3KA NO CBOMCTBAM K NMPUROLL-
HbIM NosMMepam. CBOACTBA NMHENHBIX NOAMAMPOTTUTOR 1 aMGDOTEDHbLIX
rmaporenei WHPoKo uecnefosaHsl Npkh N3MEHEHMA PasnnyHbIX BHELLHUX
akTopoB, Takux, Kak pH, orHas cuna, NPUPoaa pacTBOPUTENS, TeMmnepa-
TYP@, Npk HANOXKEHMIM SNSKTPUYECKOTO v MardnTHoOro nons. Uay4enne
B3aMMOLEMCTBUA NONNamMMpONnToB C Paz/indHbiMKU COBHMHEHUAMY (KOM-
nAeMeHTapHbIMU NoAMMEpamn, Benkamm, UOHaMN METANIOB, EKapCTBEH-
HbIMW BELLECTBEMMW) BAXHO C LEJIBIO MOAENUDOBAHUS NPOLECCoB, Npo-
TeKaIoLWX B OUOMNOrMYeckyx CUCTEMAX, a TaKkxe A9 UCNoNL30BaHus B
pasnuyHbix 06AACTAX NPKW M3BNEYEHU UOHOB METaJINOR, paa,uefTEHmw ben-
KOB, MMMOBWIM3ALWA U KOHTPONUPYEMOM BhIAENEHUU NeKapCTBEeHHLIX
BELECTE W T, 4.

HoBsle cuHTETHYEeCKue nonmamcponmba BeTanHoBOM CTRYKTYRLI
CUHTE3MpOoBaHbl No peakunn Muxasna ¢ NocneaylLed paankaibHon
nonuMepusauuen. 3secTHo, YTO 3TUA (MeTUA MK M3onponun) 3-amu-
HOKPOTOHATHI HE NOAUMEDPUIYIOTCH, HE CMOTPS HA NPUCYTCTBUE cnocoB-
HbIX K NOAUMEPU3aLIUMM ankunbHbIX FRYNN BCASOCTBUE TOO, YTO MOMEKYIb!
CYUIECTBYIOT B TT-CONPSMKEHHDBIX @HAMUHO- 1 MMUHOTAYTOMEPRHBLIX (PopMaXx,
CTabUNU3NPOBAHHLIX BHYTRPUMONEKYNSPHLIMIA BOOOPOOHBIMU CBHSSIMM,
Hamu yoTaHoRNEHO, YTO BBEABHUE TAKUX BIEKTPOHOAKIENTOPHbLIX MOHO-
Mepar, kak akpunosas (AK) unn metakpunosas (MAK) kncnotsl, npuso-
OUT K Pa3pbIBY BHYTPUMONEKYIISPHbLIX BOLOPOLHbIX CBsIzed, B pesynsTate
KOTOPLIX 0BpasyeTca BETaUHOBLIA MOHOMEP, BCTYNAIOWMIA B DEaKLMIO
nonvumMepuraatyn.



Takmm oBpazom BbIT NOMYYeH Pl HOBbIX NOAUBETAUHOB Ha OCHOBE
3T 3-aMUHOKPOTOHATOR U aKpUNOBOU KUCNOTE, CUHTeaMpOBaHHbIE No-
nuBeTanHbl MOTYT 0BPas3oBaTh XENaTHBIE CTPYKTYPL! C MOHAMW Mepexon-
HbIX MeTallNos, B HaCTHOCTW, ¢ MOHamu megm, daHHele MK-cnekrpocko-
nuy Ans aThn 3-ammHokpoToHaTa/AK (SAK/AK), aTun 3-3TMnaMuHoKpo-
ToHara/AK (33AK/AK) v atvn 3-rnuuunammnHokpoTorata/AK (3TAK/AK)
W WX KOMMAEKCOB C MOHaMK Meay rpencrasnexs B tabn. 1.

Tabnuua |

OaHuHble UK- cnekTpockonuy pasnuuHsix nonuberamHon
3TUM 3-aMUHOKPOTOHATOR W GKPUIOBON KUCTOThI
W UX KOMNNeKCoB ¢ noHamu megu (1)

DyHKUMOHaNnsHanR DAKAKY IGAK | STAK/AKS

" rpynna SAKIAK cu(ll) B'SAWAKAKICu(II) BrAKIAK cu(ll)
v(NH) 3421 3449 3423 3445 3448 3449
v(CH) 2958 2936 2935 2937 2966 2930
v(C=0) 1707 1701 1719 1719 1719 1719
H(0H) 1634 1619 1637 1618 1648 1618
v(COO) 1559 - 15860 - - -
8(CH) 1401 1420 1384 1412 1410 1420

Baaumopeictaue nonmbetanHos ¢ Cu(ll) sbizbiBAET 3HAYUTENbHBIR
casur nonockl NH npu v=3443 cm !, 410 cBUMABTENLCTBYET O BOBAGYEHMIN
2MUHOrpynn B peakumio KoMnnekcoobpazosaHua. OTCyTCTaNe ronoc no-
roLWeHWs KapbokeunaTHbix MOHOB npy v=1559-1560 cm™' ans QAK/AK
u 3BAK/AK nogrBepxaaet oGpasoBaHue MOHHBIX CBA3en mexny COO
v Cu(ll). Oteyrerene COO koneGaHuin ans AK/AK MoxeT Buimh 06yc-
NOBNEHO CYLUECTBOBaHUEM KapBOKCUIIbHLIX TPYNM BOMBbLUEH YACThIO B He-
AVCCOMPOBaHHOIA (MOnexynsproin) dopme. Nonock! Npu v=1634-1638 cm'*,
BEPOSTHO, OTHOCATCH K konebaHuam OH-rpynn ua kapBboKCUAbHBIX Fpyr.
Crasur 5TUX NoNoc 8 061ACTL HAZKYX YACTOT CBUACTENECTBYET 06 yyac-
TN KapPBOKCUNBHBLIX FPYNN B peakumm KoMnnekcoobpasosaHg.

~ CeasbiBaoulyio crnocoBHocTs nonubetantos SAK/AK, 9BAK/AK u
IIAK/AK nccneposany ¢ nonamu 9 metannos (Cu®', Ni#*, Co?", Fe*, Pb?,
Cd*, AlF, 8r2*, Zn?'). AboopbLmorHas cnocobrocTs IAK/AK nossiluaeTcs
B cneaywoweM nopsake: Cao?r> Ph?* > Ni2= > Cd?' > St > Cu?' > Zn?t>
> Fe* > AP*. Mo oTHOWEHWO K NonUMepHbiM GetamHam DDAK/AK un
SrAK/AK noHsl METaNNOB pacnonaraioTes cnenylolnm obpasom:

B3AK/AK: Zn?* > Cd? > Srz* > Niz* > Pb?* > Co?* > Cu™ > Fe* > AP
STAK/AK: Cu?™ > Ni** > Co?* > §r?" > Fa® > Cd?*" > Pb?" > Zn?' > APS*
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Pasrivune 8 abcopBunoHHoin cnocodHocT IBAK/AK 1 STAK/AK
o cpasHEeHVK C DAK/AK, BEPOSITHO, CBASEHO C NMPUCYTCTBUEM Xe/1aTHbIX
koHLesbix rpynn OH n COOH 1 BOBMOXHOCTLIO 0OPA30BaHNA CMelLaH-
Hbix 5= 11 B-UNEeHHOM LMKIMYECKON XenaTHO! CTPYKTYpLl. CTRYKTYPLI KOM-
nnercos DAK/AK, B3AK/AK 1 OTAK/AK ¢ NOHAMY MEIN MOXHO NPeacTa-
BUTL cnenyowmm obpazom:

o i
Y\ Cu /C-w-_‘_“,/ \CHZ

Cx__N/

NH_ i CH, y:
o el ] o=c_ |
Cu ol ot N g2
| | o—Cu7 _Cs o0 _Cxq
Rascrkiie By s 5
I
o}
BAK-AK DIAK-AK DFAK-AK

B peaynbrare MK-crieKTpockonM4eckia Nokazala BOSMOXHOCTh CBS-
abIBAHWA HOBbLIX NONMBETAMHOB Ha OCHOBE BT 3-aMUHOKPOTOHATOB W
'B_K-QMHDBDE KNCHOTE € MOHaEMUW NEePexOHbiX MEeTAIIOE, YTO MOXET DbITh
MCMONL30BAHO L7151 M3BTEHEHUS MOHOB METAMIOB U3 MPOMbILLNEHHBIX CTO4-
HbIX BOJL B LIENSIX BOAOMOAT OTORKU, /N8 KOHLEHTPUPOBAHWA OHOB PEAKNX
¥ BAaropofiHbIX METANOB W CO3AAHNA BLICOKODDGEKTURBHLEX NonuMep-
HbIX KaTanvaaropos.

MonuamgonuT Ha OCHOBE oTU 3-aMMHOKPOTOHATE U aKPUIIOBOR
KncnoTsl (QAK/AK) nuHenHon 1 cnabociunToi CTPYKTYPh! MENob3oBaH
B peakLusX KOMMnekcoobpasosaHis G NeKapCTBEeHHbIM Npenaparom -
PUXN0KaUHOM € Ueblo MPONoOHIMpoBaHWNA BPEMEHN BbiCBOBOXAEHUA
puxnokaviHa. MNokazaHo oBpasoBaHue KOMMIEKCOB NonuMep - PUXNoKa-
MH W rMaporens - puxnokanH. Hanbonee sHauvTENbHbBIE PE3YLTATEI 110
NPONOHTMPOBREHUIO BDEMEHN SbICBODOXAEHVA npenapara nosyveHs! ans
KOMIMIeKcoB ruaporens SAK/AK - puxnokanH.

Imaporens nonvamdoniTa CeE3bIRaET pUxnokanH Ha ~50 % n obec-
MEHUNBAET SHAYWTENBHOE BPEMS er0 BLICBOBOKACHMS 13 KoMnnekca -260 4,
cTeneHb eoicBoBoxaeHud -80 %. YeTaHoBNEHO, 4T0 AS1H NPOJIOHIvposa-
HWH BpEMEHK BbICBOﬁO)K,D.eHMH EOMNNSKC ek - PUXNOKAWH O0MKeEH Ha-
XOAUTLCA B HEPa3pyLUeHHOM CocTosiHuu. Tak, npu pH=8,0 xomnnekc va-
CTMYHO paspyllaeTcd W BPEMS BbICBOBOXKAEHUA PUXNOKANHA COCTABNA-
et ~50 4 Npu creneru eoiceoboiaeHna ~80 %, Takum 0BpasoM, CBABLI-
BaHue rena nonvamdonnta SAK/AK ¢ pyxnokanHom NpUBOLUT K 3HaHM-
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TENbHOMY YBEANYEHWIO BPEMEH U BRICBROBOXAEHWS NIEKANCTBEHHOr 0 Npe-
napata ( ao 260 ).

MceneaoBaHo B3aMMOLERCTBUE NUHERHOrO Nonuamdonuta JAK/
AK © rnoBynapHeiMu Benkamu - BblubUM CLIBOPOTOYHBLIM anbBymi-
HoM (BCA) U nMaoumMMomM € Uenblo pasnenequs cMecn tenkor BCA+
+FAMB0OUNM C NOMOULLID METONa 0CaXASHUS HePaCTBOPUMbIX B U30-
BNIeKTPUYECKON TOUKe KOMIAEKCOB nonumep - 6enox. MNonuambonnt
OAK/AK obpasyeT komniekcs! ¢ Henkamu onpeaeseHHoro cocrasa -
[BAK/AK]:[BCA]=2:5 u [BAK/AK]: [nuzoumm]=3:2. CoepxaHue KoMmm-
NEeKCoB BhipaXaeT OTHOLIEHWE Maccsl Benka Kk macce nonmamdoniTa, 1. e.
Mg, :M;,. OOpasyoWmMecs komnnekcs BENoK - NoNUaMponnT oKasancs
BOOOPACTBOPVMbLIMA B WX UZOBNEKTPUYECKNX TOYKEX, BCNEACTRAE YEro
pazfeneHue cmecu 6enKoB oCaXAeHNeM He PACTROPUMOTO B NA03NeKT-
PUHECKON TOUKE KOMNNEKEa BENOK - NOAUaMMONIAT HEBOIMOXHO.

Hoeblil NonnmaM@onuT GeTanHOBOR CTPYKTYPL! U3-32 HANWUMS B UEnK
PYHKUMOHANLHEIX TPYNN Nnokasasn cebs secbMa rnepCnekTUBHLIM B Peak-
Lisx KDMJ’TI‘IEKCOOSD&GOB&HWH C KOMITIeMEHTAPHBIMW BHWOHHBIMW, KATK-
OHHLIMW U HEUMOHOT@HHbIMU MakpoMonekynamu (Tadn, 2),

Tabnuua 2
HekoTopsle xapakTepucTuki MHTEpnonuMe pHLIX KOMAEKCOB
nonuamcponura IAK/AK
| Cocras UMK, Koadhdhuument
Monuamdponur  [Nonumvep e . anfr HaByXaHus, i/
TNuHenHbll SAK/AK 14,2
MBra o a2 0,14
nar 2:1 0,13
nsc 21 -
MAK 1= -
MNCCNa % | =
MNAOMOAAX o 0,13
nau 1:4 0,08
nrar 21 0,11
Cumrsin
BAK/AK 118
Nnaw 8
Frmnr 5

*NBNA-nonu-N-suHrnnupponuack; N3 - nonvsTanenrnvkons; NBC - nonnauHu-
nosulit cnnpt; TIAK - nonuakpunosas kuenora; NMCCNa - nonucTuponeynbchonar Ha-
tpus; NOMOAAX - nonu-N N - gumerunguannunammonun wiopun, 113 - nonuatune-
Hutmun, FITME - nonurekcameTunaHryasuuH.
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VIHTEpNONMMEPHLIE KOMIIEKCE HOBOTO nonvamdonura SAK/AK ¢
M3r u MNAMOAAX Bbinn MCNONBE30BaHEI B KAYECTBE CTRYKTYPUPYIOLAX
aredToB And 1nodys CemmnanaruMHoxKoro peruoHa.

WuoyeunyansHsie nosmvepst (M0, MAMIAAX 1 QAK/AK), kak u
KOMMNABKEDI BAK/AK - M3 n SAK/AK - MAMAAAX, 0BHapyXUBAKOT CTPYK-
TypUpyioLLmi addekT. Tak, npn 06paboTke Notssl PACTEOPOM Noau-
amdonuTa AK/AK HabnioaaeTcs yeenvderne gpakuun ¢ cogepxa-
HUem vqactuy, auamerpom >0,25 mm ot 37,3 (koHTpons) o 51,3 %.
3ameTHo yeenudeHue 1 apyrux ¢ppakumin (10 mm - n0 5,2, 7 v - no 4,7,
S5mM-g0 1.7, 2u 1 mm - 10 0,3 1 2,7 % COOTBETCTBEHHO), 4TO CBUAS-
TenscTeyeT 06 arpernposaHun yactul. Haunydiive pesynsrartht no-
NyYeHbl NPpYU MCNOoNbL30BaHNK CTEXMOMETPUHECKOro Kommekca [SAK/
AKL:[MBr1=1:1 npu koHueHTpauumn pacreopa C=10*mons/n, pH=3,0 1
meToie sanusa, OTMeveHo yeenuyeHne ¢pakuum ¢ cogepkatHuem Jac-
A anameTtpom >0,25 mm ot 37,3 % (koHwTpons) Ao 70,0 % (pasbpeia-
ruanne) n 83,9 % (aanus).

AHANOrMYHBIE NCCNEAOBAHWS MPOBEABHbL! ANS UHTEPMNONMMEPHBLIX
komnnekcoe JAK/AK - NAMOAAX B 3ToM chy4ae Takxe yCTaHOBAEHO
HanBGoneLIee CTPYKTYPURYIOLLEE NEACTRNE NOAUMEPHOIO KOMITIBKEE Mo
CPaBHEeHWIO C PaCcTBOPaMK MHAMBUAYaNLHLIX nonumMepos. ONTUMaNbHLIE
yenoBus — metog 3anmnea, C=10"monk/n. OpHako Hanbonee sdhekTMEHo
Wenonk3oBaHve komnnekca cocrasa [SAK/AK]: [MOMIAOAAX]=2:1. Cpen-
Hee yeenuyeHne dpaxkiuyy ¢ aameTpom Yactil >0,25 mm coctasnaer s
aToro Komiulekca - 98,3 %: ana komnnexkca [SAK/AK]: [NMOMIOAAX]=1:1 -
92 4 % (meron sanusa;, C=102Mons/n). MNo-BUAUMOMY, HegocTaTouHas
CTRYKTYDHAS KOMIIEMEHTAPHOC T NOAUMEDPHbLIX KOMIMOHEHTOR - JAK/AK
v NAMIOAAX oBycnoBnvsaeT oBorawleHmne cocTaBa KoMnaekea noamam-
HONNTHON COCTABNSIOWLEN.

Mcnonb3oBaHme MHTEPNONUMEDHbLIX KOMIIEKCOB B KAYECTBE aHTU-
AeDRAUNOHHLIX DeareHTOR YAYHIWEaT He TONLKD CTRYKTYDY NOoYBLL 1 e
PUBUKO-XUMUHBCKUE XAPAKTEPUCTMKA (KanMANapHYI0 BAAroeMKocTb U
BOAONPOYHOCTE), HO W CNOCOGCTBYET AKKYMYAALUM PafuMoakTUuBHOrO
CTPOHLMA B 0BpaboTatHoM pacTBOPOM GNoe no4sk! (Tabn. 3).

Kak BuaHo vna tabn. 3, aktueHocTs Sr-90 BospacTaeT B 1-caHTuMerpo-
BOM CNoe abpaboTaHHol nousekl 8 1,5-2 pasa no cpaBHeHuio ¢ HeoBpabo-
TaHHOM NOYBOIA. U3BnedeHue paanoakTuBHOro CTROHLMS nocne otpaboTkm
pPacTBOPamMU MHTEPNONUMEPHLIX KOMIMTIEKCOB, NO-BUAUMOMY, CBA3AHO C BO3-
MOXKHOCTLIO MOSYYEHNA NONMUMERMETANIMHECKNX KOMITIEKCOB CTROHUMA B
NONMMEPHBLIX NNEHKAX, 0DPA3YIOILMXCH HA NOBERXHOCTI NOYBEHHKIX YACTILL,

Takum obpazom, NpUBEAEHHbIE NaHHLIE CBMAETENLCTBYIOT O WNPO-
KX BOSMOXHOCTAX WCMNONBI0BAHWS CUMHTE3WPOBAHHBLIX NMONUBETAMHORB
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Tabnuya 3

PagnoaktusHocThL Sr-90 B npofax noyuskl go 1 nocne obpaboTkn
PacTBEOPAMM MHTEPMNONUMEPHBIX KOMMIIEKCOR

Cnow no4ssl,
CN

AkTnBHOCTL Sr-90, Bk /kr

Cucrtema

3105
6171
4612
4703
2822
4280
2538
4507

B PAanMUHbLIX 0BNacTax - ONs M3BAEHEHUs MOHOEB METANAOE, NPONOHIMPO-
BaHWA BPEMEHW BLICBODOXAEHWA NEKapCTBEHHOIO Npenapara - puxnoka-
MHA, MCNONL30BaHWA B KQYECTBE CTPYKTYPUPYIOLLMX areHToB AN npegy-
MPeXneHUs BETPOBOW W BOAHOM 3p03nK PaanalmoHHO 3apaxeHHbix noYs
CeMUNanaTuHCKOro pPeruoHa 1 U3eneyqeHns PaanoakTMBHOrO CTROHLLAN.

PaboTa Beino/HeHa rno mexayHapoaHiiv rpaitam MHTAC-00-113 w»
MHTAC-1748.

KoHTponk
BAK/AK :N3BM=1:1

KoHtponsb
SAK/AK:TAMOAAX= 2:1

BN SN

Opan 8pi pagpKaL nonuMepusaumsiayMen Muxaos peakugscs doipiuuia DeTaul
KYPhUTE MBI KAHa TONAMMONHTIED CHHTE3NEATeH. ANLFAH JonubeTaniiepai -
METAIT MOHAPBIMEH, I8PUIK 3aT-PUNIOKANHMEH KEHIEHTY3Y PeakuMschiHIae KaHC
HKEA MCH Cy PO3HMCHIUBIN aiinlfl any yhrid KYPLUIBDMAACTHIPY G, AVCHT peTiiIe
navzanany MyMKiuairi Kepceriiren.

Tyiinai cospep: monHOCTAMIIED, LOMUMSPHIALUMIAY, KeIICHTYY, Musasn peakmm-
SCH, ARPLUILK 3aTTap, KYPLUILIMAUCTHIPYUILUIAP.

The new betaine structure polyampholytes are synthesized by Michael reaction with
subsequent radical polymerization. The possibilities for use of polybetaines obtained in
complexing reaction with metal ions, pharmaceutical substance richlocain and as cross-
linking agents for prevention of wind- and water erosion are shown.

Key words: polybetaines, polvmerization, complexing, Michael reaction, pharmaceutical
substances, cross-linking agens,

Appec: 480013, r. Anmarel, yn. Cammaesa, 18a
AMT

Ten./ akc: (3272) 61-74-73

E-mail: ipmt-kau@usa.net
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SNEKTPOXMMWUYECKOE BbIAEJNEHWE MIATUHDI
N3 XNOPUAOHLIX PACTBOPOB

B. 0. Horepbekos, K.x.H., C. I. lnaxkoga, K.x.H.

VIHETUTYT OpraHnyeckore Katanmuaa v anekTpoxmmmnm
um. A, B, Cokonbokoro

XnopuvoHbie pacTBOPLl, cogepallme OKUCANTENb, MCroAb3YINTCH
[PY BLILLENEYUBAHAA MT1aTUHBE 13 KaTaau3aropoRs, YTPATUBLLWNK CBOI aK-
TMBHOCTL. C LENsI0 olpejeneHns nx nanbHeulero ucnonbL3oBaHus B
NPOUECCe INEKTPOXMMWUYECKOro BLIASNEHUA MNartvHbl BhiNM CHATHI
J-E- kpuebie 8 0,1 1 HCI, conepxauiei 1,3:1073-2,0-102 r- UoH-n ' nAaTHHLI,
AHENKU3 NMONAPUSEALMOHHBIX KPURLIX NOKa3arn, YTO BOCCTAHOBACHWE MNaTUHbI
(IV} B 33BMCUMOCTI OT BEAMYMHEI NOTEHUMANa NpoTekaeT B ABe CTaanu:

Pt(IV)+2e —— PL(I) ()

Pt(l)+2e 5, P19, @)
B anextponure, cogepxailem 2,010 % r-moH « 171 AnatuHbl, 6ea
M3MEHEHWS KUCAOTHOCTW B oBnactu noteHumanos 0,350-0,280 B (H.8.3.)
XIOPONAATMHAT BOCCTAHABAMBAETCH [0 XN0OponnatuHuTa (1), BOCCTAHOB-
JIEHWE KOTOROro A0 META/NUYECKON NAATUHEI NPOUCXOANT NPW NOTEHLN-
anax 0,280-0,160 B (2).
B ykasaHHbix 060acTax noTeHuMana BeIX04 Mo TOKY MeTanIM4eckon
MNNATUHLI pasnnyed (pucyHok). B o6aacty, B KOTOPoR pukchpyeTtcs cra-

o 607

=

' »

ey

Q

= 4@ |

E.

=3

g %

)

0. .20 ; y I . ; :
04 03 02 o1

+E.8(H.B.9.)

BaB'Mgwmoch BLIXOA4a MO TOKY MeTanfu4eckon nnaTtuHbl
0T noteruuana (E): anexrponut; 2.107 r-uon-n"' Pt (1V), 0,11 HCI
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“aua (1), BbIXOA NNatuHe Bospactaet of 30 A0 55 %, B APYroi - Habniona-
eTCs TeHAeHLMs K CHYPKEHNIO BbIXO4a METanMyeckoi niatniHs!.

" ConocTABNEHWe MONyYeHHbIX Pe3yNbLTatos ¢ NoTeHUManamia nepe-
HanpserKeHus BoOoOpoaa 8 AaHHOM Cpene NnoKasbiEaeT, HTo B ncenenye-
moi cncteme Pt— Pt (V) — HCI - H,O Ha npouecc BhioengHns MeTanim-
Yeckol nnaTvHbl BAMAST MPOLECce BOCCTAHOBNEHMS BOA0DOAA. KOTOPLIA
MOsKeT HauaTseqa npu notedumane 0,350 B. Oaxako Beixen nnatuHbl npy
mameHern noteHumana oo 0,280 B Bo3pacTaet, NalbHelllee cMeule-
HUEe noTeHupana B oTpuuatensHyio obnacte (ao 0,160 B) npueoaut k
MOHKEHUIO BBIXOAA N0 TOKY MeTanM4eckor nnaTtuHbl, 470 CBUOETENb-
cTBYeT 06 yBEeNUMUYeHU CKOROCTY Paspsiiia MOHOB BOAOPOAA. Benencrene
06pazoBaHKs Ha 3NeKTPOAE BOOOPOL4A No MexaHusvy Dansmepa - Ta-
dens B 061aCTH NOTEHLMANOB, B KOTOPOW YEENUYMBARTCH CKOPOCTL BOC-
CTaHOBREHWA BOAOPOAA, MOXHO NONaraTk, Y70 Ha BLIXOH, NO TOKY NNaTubbl
npW SOCTYMKEHUKM noTeHumana anekrpona 0,160 B sosneicreyioT npo-
UEeCChl pekoMBUHALIMM BTOMOB BOJ0P0OAZ, KOTOPbLIE HA NAATUHOBOM 3N1eK-
Tpo4e MPoVCXOaaT 3amMe/ilIeHHO.

B peaynbrare npoBefeHHbIX ccNefoBaHnii BulaeneHa obnacts no-
TEHUMAN0oB, B KOTOPOH HabMOpAETCs YBEMMUEHWE BRIXOAa N0 TOKY NAaTu-
Hbl U3 XNOpUOHLIX pacTeopoB. MNokasaHa BO3MOXHOCTE MCMoNL30BaHUs
XNOPUAHBIX PACTBOPOB BhILLENAYNBAHWS 0TPaboTaHHbLIX MIaTtuHoConep-
MALWMK KAaTanM3aTopoB ANf 2NSKTROXMMWHYecKaro BueneHnsa NaaTuHbl.,

TnaTHHAHR SNCKTPOXAMMANLIK a1y YUIE KyMbic jcren Dojran naatniact Gap kartd-
JH3ATOPAAPAL CLITLIeyAlH apanacThIPHUTEAH XHOPHATIK epiTinainepid Kolauy
MyMmxiin kepeerinren. IlaarnHanbi Tok OORBIHILE IIBITYLIELIH 31eKTPOL MUTCH-
UHEIBIHAH TayelULIir opHaTEUFaH,

Tyiinai ceanep: XMopuari epiriHiinep, cluTriicy, MIATHHA, KATATN3ATOPIAD, SICKT-
POXUMMATLIK AIY,

The possibility of use of diluted chloride Jeaching solutions of waste platinum-containing
catalysts for elecirochemical extraction of platinum is shown. The dependence of current
efficiency of platinum from clectrode potential is specified.

Key words: chloride solutions, leaching, platisnum, catalysis. electrochemical extraciion.

Appec: 480100, r. Anmarsl, yn. I, A. KyHaeea, 142
MOK3 um. [1. B. COKONbCKOra

Ten.: (3272)91-58-08,91-67-53

Daxke: (3272)21-57-22

E-mail: orgcat@nursat.kz
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KATAAUTNYECKWE U DU3NKO-XUMUYECKUE CBOMCTBA

MOANDULIMPOBAHHbIX HAHECEHHBIX NAJITIAGWEBLIX
WU HUKENEBbBIX KATANTU3ATOPOB

K. C. Kynaxawnos, [\.x.H., T. O. OMapkynos, 0.x.M.,
A. M. A6gsikapumoBa, KX.H,, A. M, fauposa, K X.H.

ANMaTUHCKUI TEXHONOMMHECKI VHUBEDCUTET

P:agee Ham DBIN0 NOKASAHD, YT0 MOLUPULUPCEAHME HAHECEHHbIX
nannagneBbix U HUKeneeBblx KaTann3aTopos HoAMCTLIM KanMem W aleTta-
TOM CBUHUE OBecne4ynBaeT noyTi abCoMOTHYIO CeNeKTMBHOCTL runpu-
POBAHWSA AUBTUTEHORBIX KapbuHonos C,, C,..C,, B COOTERTCTRYIOLLME BU-
HunkapeumHosbl (0,5 %, Pd/CaCO,, ZnO + KJ), TAK u MAK-C. B aneHosmie
cnnptel (0,5 %, Pd/CaCO,, ZnO + auetar Cu) w B-MOHDH; B8 AeTWADO-
F-noHoH (_Ni—CrZ_OS, Ni /ALO, + KJ), KoTopble aBAf0TCA NONYNpoayKTamu
B CMHTE3e BUTaMuUHOB A 1 E.

OnHako B aTux MCCNeA0BAHKNAX DCTABANOCH HE BLIACHEHHLIM BNMS-
Hue 'Mon._mdmuwpyromwx 006aB0OK HA MOBEPXHOCTHBIN XUMWYECKUI cocTag
VI CTRYKTYPY UBYYEHHbIX KATANM3aToPoBs. B HacTosuweM coobueHun npu-
BOAATCH W OBCYXAOaI0TCH PEayNbTATH HOBLIX U paHee nonyyYeHHbIx 3Kene-
PUMEHTAITEHBIX AAHHBIX PUBNKO-XMMUNYECKMX XAPAKTEPUCTIK YKA3aHHBIX
MOANPULMPOBAHHLIX KaTanu3aTopos. Mecneacsanis NpoBoAKINGs B Af-
MATWHCKOM TEXHONOTUUECKOM yHuBepcuTeTe u MHCTUTYTe opraHuyecko-
ro Karanusa u anektpoxvimian um. . B. CokonbkcKkoro.,

dns onpejleneHna xapakTepucTiki KaTanmaaropos NCMNONb3oRa-
HbI PUBNKO-XUMUYECKNE 1 BNIEKTPOXMMUYECKNE METOLb!, & UMEHHO: P®AC,
AMP, MMP, UK-cnekTpockonin, MWKROKATORUMETPUN, Tepmo,u.ecopﬁum',
B3Tur. o OCHOBHbIE PE3YNLTATE UCCNEAOBAH WA NnpUBELEeHkl B Tabnu-
tie, U3 KOTOpPOI CRreRyeT, YTO MOIMBULMPOBAHNE HAHECEHHbIX Nanname-
BbIX KOHTaKTOB aHWOHAMY Hoda W aletatoMm MEenn NpUBOANT K GHUXE-
HWIO yAensHO R NMOBEPXHOCTH 3TWX kaTanuzaTopos (B 1,5-2,0 pasa) u ne-
pepacnpefeneHnio nop (B CTOPOHY YBENNYEHUS VX paauyca). AHanorny-
HBIE 3aKOHOMEPHOCTY YCTAHORNEHBLI U B Cy4Hae Ni~Cr?O-xaTannaafopa.
CODGHWQHHEIE xapaktepucTuky Pd-vyepHn n 0,5 % Pd/Zn0, CaCoO,-ka-
TAJIM3ATOPOR ONpeensines MeTOLaMU NOTEHUMOMETPUYECKOT O szpm-
POBaHWA XUHOHOM 1 CHATVIEM KPMBBLIX 3apsikeHun (B 0,1H Na,B,O, Ha
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noTeHuuocTaTe |l - 5848, AFEKTPOL CpaBHeHuA - BOOOPOAHBIFA B TOM Xe
pacTBOpuTEse). YCTAHORMEHO, YTO MOANPUUPOBAHNE HAHECeHHLIX nan-
naguesbix (0,5 % Pd/CaCO,, ZnO} v Hukenesbix (Ni-Cr,0,, Ni/ALQ,)
KaTaNUz3aTOPOE WOAUCTHIM Kanuem NpUBOAWT K YBEIWYEHWIO Kouie-
crBa copbupoBanHoro Bopopoda (Pd/HocwTent), a s chyyae Mean mmeer
MECTO 0DparTHag 3asmcuMOCTb, T.&. 3HAYWMTESBHO MEHSAIOTCSH Kak WX
COpBLMOHHbIEe CBOVCTBA, Tak v aHeprys cessn Me-H. !

MuKpoKkanoprMeTpuieckoe nccnenosaiue noKasano, 4Yto Moou-
duumpoBsakve HaHeceHHoro Hukenesoro (Ni-Cr,0,) v nannanuesoro
(0,5 % Pd/CaC0,) karanu3atopoB MOAMCTBIM KanMem 3HAYNTEeNbHO
CHU¥aeT TensoTy aacopbur BOAOPOAa, XapakTepHo, YTo BRefeHue Mean
g8 Pd/ZnO nosellwaer Tennoty agcopbuum 8 061acTy CPeaHyX 3anonHe-
(Uit 25,4 kIDK/MOMs NG CpasHenmio © wueTem Pd/Zn0. CnegosaTtensHo,
BRUgHUE NPUPOLHLIX nobasok (KJ u auetaTa Cu) Ha ancopbumMoHHbIE
CBG&GTBS&KasaHHbK Karanuiartopos paSﬂMHHD.KDOME1TWD,yCTaHGBﬂE—
HO, 4TO MOAMMMUMPOBAHNE NANNaguEBLIX M HUKENEBbLIX KaTanusaTtopos
yKagaHHbeIMKM goBaskamMi NoBbILLAeT OAHOPCAHOCTH MOBEPXHOCTU 3TUX
KOHTAKTOB N0 BOAOPCAY 3& CHET W3MEHEHWA COOTHOLLEHWS pasnuyHbix
dropm ancopbuposaHHoro Boaopoaa.

M3 panHblx PO3C v WK-CRekTpockonun chReayer, 4To mMoandn-
UMPOBaEHWE HaHeceHHkix nannaguessix (0,5 % Pd/CaCO,, ZnO) kartanu-
3aTOpO8 WOAMCTLIM Kalvem W aueTaTtom MERu BNWAET Ha COCTOSHWUE
AKTUBHOTO MeTanna W ero crnocobHOCTU K - W G-B3aUMOOCNCTBKIO,
B obpasiax Pd-uepHr, PdZn0 w Pd;’CaCOz, MOAUDULMPOBAHHBIX MO~
A0M Kanusl, CoOCTOSHWE akTUBHOI (hasbl Gnuxe k metannuyeckomy. Cne-
Ayet oTMeTuTh, uto Ha Pd/CaCO, B npucyTcTeMM Hoaa nannaaui Haxo-
AUTCH U B cocTosHuu Pd™ 1 Pd™. Bo scex crnyuasx (Pd- u Ni-HocuTens)
noGaska MoancTare Kanus W alertara Meiy OKA3LIBAST, NO-BUOUMOMY,
CTAbUAN3NPYIOLLEE BAMAHWUE HA COCTORHWE akTUBHOK dassl. TNokazaHo,
410 HocwTens (B 0,5 % Pd/CaCO,) npeactasnaeT codol CMmeck Kanb-
uuta 1 aprodura cocrasa Ca(CO,),(OH),.

Hobaska oameToro kanvsi, BEPOSTHO, PaspyluaeT N0BEPXHOCTHbIN
Cnon kapboHata kanbumst C BO3MOXHbIM OBpasosaduem Cal 1 same-
WEHWEM YaCTU TMAPOKCUNOB MOAOM, a TAKKE M3IMEHAST COOTHOLLUGHUE
MPOTOHHLIX K ANPOTOHHKLIX LIEHTPOB HOCUTENS B NONL3Y NOCHBAHEI O,

Haluy uccnenoBaHns Nokasanu, STo Hannysilas CenekTMsHoCTL aHn-
DHOB Nopa (98-99 %) ormedasTcs TONbKO B TOM CHy4ae, écnn CBa3aH-
HLIE © HUM KaTuoHbl cneudruueckn He ancopbupyloTea. 3to obycnos-
NeHo Tem, 41o npu cnetuduyeckon afcopbumn KaTmoHoB, BO3MOXHO,
MNOABMAIOTCH HOBLIE AKTUBHBIE UEHTPL € ApyruMu (aHepreTrHeckumu

Bogopeaa,
99.1-50,4
155,1-4,1

248,0-48,5
151,2-12,6
39,8-24,3
103,4-11,9
106.0-11,0
115,0-8.4

138,0-33 .4

135,0-39.0

134,0-58,5

125,0-47 .2
158,0-38.4
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3nekTpoHHLIA | KAX/MonL

1035
500-1000
500-1500

MWKpOCKOD

200-1500
3000
1500-2000
2300

HvcnepcHocTs, A°
90-100 200-1500

70
60-100
50-60
150
100-150
800
1170

50-60

30
25
17-20

16-20
20-50
18-35
20-85

35-40 100-150 19-38
20-50
40-100

22-30
20
25-60

Pasmepbl, A°

._.200
150-200
400-500 18-80

80-100
200
300

70-80
52
50
46

300

. M2r
meTann | Yactuua | nopsl |apcopbius

Yraens+as
48
18
4,0 (6,0)
4.4

oblilee
no MN3aT
46 (53)
85 (92)
58
34
32 (36)
13,2
177 (140)
135 (100)
120
94 (78)

Xumu-
yeckiii| NOBEPXHOCTh

cocTae,
%
50
0
30
5]

CENBHTUBHOCTU MX AEecTBUS.

Duznko-xMMmmMueckue XapaKTepUCTUKK UCCNeaoBaHHbIX KAaTanM3aTopos
"B crobkax ykazaHsl 3HANEHWA yAentHol NOBEAXHOCTM KATanu3aTopos no ancopbuwy BOAOPOOA, KOTOPRLIE

B3RTH M3 NUTEPATYPHLIX AaHHKIX.
“TpvBefensl TONEKO T2 HAHECEHHLIE KaTANK3ATOPb!. KOTOpbIE MOAKMULUKMPOBANKCE G Lenbia NoBbIWEHUS

KatanusaTop

0,5 % Pd/iZnO™*
0,5 % Pd/ALO,

Pt-4epHb
Ph-4yepHb
Ru-4epHb
Os-yepHb
Jr-4epHe
Pd-y4epHb
Ni-4epHs
Ni-Cr,O,
Ni:’SiO?

NI/ALO,
NiR
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®  0,5% PdICaCO,

—




4 a,JJ,COpﬁIJ,MDHHI:JMM) XapaKrepucTakamia, 4To MOXeT 3aMeTHO CHU3WTL
vabupatensHocTs npouecca (ot 99 no 94 %).

Cornacho uccnegosabnam P. MNupcona (1986 1.} npoydxsie agcopb-
LUWOHHBIE KOOPAVHALMOKHBIE COeaUHEeHMa oBpalyioTea B TOM Chyvae,
8CAK  peareHThl XapakTepusyloTcs OAWMHAKOBOHW CKAOHHOCTLIO K
T-B3AUMOLEHCTBIWIO, T. €. 3ddherT MoaudUUMPOBaHUS OOIKEH onpene-
NATLCH CTENEHb Nogobua n-CBOKWCTE afncopbaTta 1 agcopbenTa. Mpu
aTOM MOAUBULMPYIOLLER CNOCOBHOCTEL COEAMHEHWIA NOMKHA HapacTaTh
C YBEAUHEHUEM WX CMIOCOBHOCTU K 7-B3aUMOAeMCTBMIO, KOTOPAas CM-
BaTHa NoNAPU3YEeMOCTY 3TUX BELUECTB.

Yuuteigas Nnpasuno MoanduumMposaHiua u BLICOKYIO T-CrnocobHoCTb
nannagua, Mol oxnaana Haunydiero agpdexra MogUPUUUPOBaHKUS NP
ruapupoBaHk aueTuneHoselx crmpros C,, C,. n C,, or aHnoHoB Hoaa
(7,23-nonspuayemocts), yem oT Kamonoa Cd*E(O 05), Zn"*0,28) wn
Pb'%(3,69), 4TO BLINO NOATBEPKAEHO NONYYEHHBIMMU BKCNEPUMEHTA N BHEI-
MK JaHHBLIMU,

OcnabneHwe AOHOPHBLIX CBOWCTE nannaguws (MK-cnekrpo-
ckonuyeckoe wmanyyeHue 0,5 % Pd/CaCo, ¢ nobaskoit KJ ¢ ucnonbao-
sBaHneM CO B KayecTse MONEKYIAPHOIrQ 30HAa W NepepacrnpeieneHue
MPOTOHHBIX UEHTPOB B NOJL3Y anpoToHHbX (PM3 - CNekTpockonuyeckoe
necneposatue 0,5 % Pd/CaC0,+ KJ) crnocoBeTByioT MabupatenbHoMy
HACLILLEHWIO TROWHOW CBH3U B MOJIEKYNE aleTUIeHoBbLIX cnupTos, Cne-
AOBaTe/bHO, BBEeHVe aHWoHa 0Ja B KaTa/in3aTtop YMeHbLUaeT Kue-
NOTHbIE2 u,eHpri HOCKMTENH, 410 CEVABTENLCTBYET O nojasneHun Kuenot-
HbIX LUEHTPDOR HOCUTENA, ABNIOErocs oaHuM M3 HeoBxoamMMblx yCrio-
BUIA Ans Noabopa v NpUroTOBIEHUS CENEKTUBHBIX KATANM3aTopos B pe-
aKUUK TMAPUPOBEHWS aUEeTUNEHOBRIX CNIMPTOR B BUHUAKAPBUHONLI,

CenektueHoe ruapuposarne TAK n MNAK-C, B AMEHOBLIE CNMPTHI
MMeeT CBoU 0COBEHHDCTH, 0BYCNOBREHHBIE HAanM4YMemM OONOAHUTENLHON
ABOVHOW CBA3U B MONEKYNE STUX BEUIECTR, NOITOMY A9 MX CENEKTUEHO-
ro rmapypoBaHng Bl WCNOML30BAH HAHECEHHLIA Nannaauessli kata-
nUEaTop, MoaNdUUMPOBaHHLIK aUETaTOM Meaun.

CornacHo KOOPAWHALUMOHHOMY Noaxoay rrapupoBaHue TpoiiHoi
ceaan TAK- u MNAK-C nponcxoaut BHyTpUCDEepHo Ha s-ueHTpax. Mpu
9TOM BOAOPOJ, aKkTusupyeTcs Ha d-ueHrpax (Pd), a 3atem ¢ nomMousio
CNMANoBepa aromMbl H nepexogdar Ha S-ueHTpbl. MYHKUMKM S-LeHTpa MO-
MYT BBINONHATE CNeurdrieckne aacopbupylowmnecs KatmoHsl, Hanpumep
Cu*2, Mockonbky peakuust UAeT BHYTPUGHEPHD, B OCHOBHOM 06pasyercs
LAc-npoaykT. ALETUABHDBLIA CNMPT, aacopbupyack Ha S-LeHTpe, nabe-
raeT 3acnoHbl Mo CUMMEeTPUK 3a CYeT BToPoi n-caa3n. O6pasyowmiics
B Pe3ynbrarte peakuuyn AWeHOBBIA CNWPT W3-32 OTCYTCTBUS BTOPOKR
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n-opﬁmanw He MOXET OBOWTW 3AaMnpeT No cuMmMmeTpu. B ceasu ¢ atum,
BEPOSTHO, W AOCTUrAeTCs BbICOKAR CENeKTUBHOCThL ruapupoBaHmg
TAK- 1 MAK-C, B AveHoBbIe CNVPTEl HA NanianuMessix Katannaatopax,
Mo,umbmuw pOBaHHbix aueraTom Menn.

Vs aaHHBIX GUSUKO-XUMUYECKUX UCCNEA0BAHNK CNesyeT, YTO 3Ha-
YUTenbLHOE MNOoBLILLeHWe TEMIOTel afcopdumn Boaopoaa Ha mogudguin-
posaHHom aueTtatoM mean 0,5 % Pd/ZnO-karanusatope AOMKHO Npu-
BOANUTL K NOBLILUEHWIO CEABKTUBHOCTU MAPWUPOBaHUSA TPOWHOW CBH3K,
HTO 1 HABMOQAeTCs B aKCNepumeHTe.

Mo peaynstatam, nosyseHHsiv POIC, conepxarne naniagus no ro-
BEPXHOCTYN 0,5 % Pd/ZnQ B npucyTCTBUKW aALETATa MELWN CHWKAETCS.
ST0 CBA3AHO, NO-BUANMOMY, CO CHIAKEHUEM ONCMEPCHOCTM aKTUBHOM daskl
VAW ee NepepacrnpeseneHien B Nofb3y «CKPLITOM» (Nopsl HOCKUTENSa) No-
BEpXHOCTU. B MTOre BO3pAaCcTaeT KOHKYDPEHLMS 32 aKTUBHBIN LEHTD MeX-
Ay SBOWHOM U TPOMHOM CBAIAMU, YTO NPUBOAKNT K POCTY M36UpaTensHo-
CTU MO BLIXOAY ONEHOBLIX COELNHEHNA,

Ha oCHOBaHWK U3N0KEHHOr0 MOXHO 3aKTIOUUTL, YTO MOOUDULINPO-
BAHWE HaHECEHHbLIX NannaAneBsIx KaTanM3aTopos aHMoHamu ioaa cno-
COBCTBYET MOBBILISHAID CENEKTUBHOGTY NPOLECCA KaK 33 CUET U3MEeHe-
HUA JOHOPHLIX CBORCTE Nannanus, TaKk U BCnencTsue Ne3akTuealuvn Ham-
Honee akTMBHEIX LEHTROB KaTanvaaropa.

Kaniit itomumemMen Mo A ISAAHEAH TACKIMANIAYITRIFA OTLIPFBI3BUIFAH AT~
JUMH MEH HUKCAL KATAlW3ATOPRIADBIHAIH KAaTANWTHKRBIK KOHE (BHIMKa-XUMHSLILIK,
KACHETTEpL JeprreireH. ATairgd KaTaIM3aTopaapas Moo aHKOHEIMEN MOTMMWKAITIsI-
Jiay DaManii MeH HUKeILI1H TOHOPILIK XeHE AKUENTOPNLIK, KACHETTePiMiI earepyine,
COHBIMEH KATApP KaTalMiaropibil DeaceHal opTaablKrapbiibii fe3akTusTenyine Daf-
JEAHBICTRE TIPOTECCTIH TANTaMUBIFRHAH KOFAPRIUIAYR SKeNeTiHi KepeeTinreH,

Tyilingi cozep: KaTaausaToprlp, MOIHQHKALMUIAHIAE KaTaH3aTOpiap, Kallk Ho4ti,
CCHCKTHRTUNK, TAmmaguil, HMKCTh, NC3AKTHRAI

Catalytic and physico-chemical properties of plated palladium and nickel catalysts modi-
fied by potassium ilodide are studied. It is shown that modification of the said catalysts
by iodine anions inereases selectivity of the process hoth due to change of donor and
acceptor propertics of palladium and nickel and as a result of deactivation of the most
active centers of catalysts.

Kcy waords: catalysts, modified eatalysts, potassium iodide, selectivity. palladium, nickel,
deactivation.

Anpec: 480012, r. Anmarsl, yi. Tone 6u, 100
ATY

Ten.: (3272)91-07-90

®ake: (3272)93-52-92

E-mail: atu@mail.kz
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YAK 66-93/-96 MPHTN61.13.21

AEXNOPALKUA BOOHOIO NOTOKA B ANICOPBEPE
C HENOABWMXKHbIM CIOEM

B. K. Bumunm6aer, n.7.H., M. K. Caraes, k.7.H.,
@&, E. AnTbiHOEKOB, 1.T.H.

HOxHO-KasaxcTaHCKwil rocynapcrsexHbin yHUBRepouTe:
1umM. M. Ayesosa

B 3aBMCHMMOCTI OT KA4eCTBA WCXOOHONM MNpUpOOHONR UM CTOUHON
BOAbB! NMPUMEHAETCS PasNMHHLIA pexuM XNOPHPOBEHWS - OOHOKPATHBLINA
WNY ABYKPATHbLIA BEBOL XJI0PA U HEKOTOPRBIX XJIOPCOAEPXKALWE areHToR.
MNepexnopupoBaHue BoAbl OCYLLECTBSETCH nns odeasapakmeatig Cunb-
HO 3arpsu3HEHHbIX BO, NPW HaNv4YuM B BOLE YCTOAYMBLIX dopm Bakre-
puiA, 4N5 YCTPaHeHWa BLICOKOA LBETHOCTY, NPUBKYCOB 1 3anaxos. Hepno-
cTato4Hasg ryBrHa oKMCNeHnsA, 0DPazoBaHre XNOPCOARIXAILMX CORIN-~
HEHWIA (HanpuMep, xNopQheHoNos, XNOPamMuHOB) YacTo Bonee TOKCWYHbBIX,
4YeM MCXDAHOE BELUECTRO, BbICOKMWE A03b! “aKTMBHONO X10pa”, BLICOKAS TDK-
CHMYHOCTL CaMOT0 Xopa 1 MHOTUX XNOPCoAepKalllnx areHToB, Bbltokas
OCTATOYHAR KOHUEHTpaUWs X1opa - BCE 3T0 NO3BOAET PeKOMEHLORATh
METOA MWL AN15 AO0YNCTKA HEKOTOPbIX BUIOB CTOUHLIX BOA, HE TRebylo-
LMX 3HAYUTENBHEIX PACXDA0B "akTveHOro xnopa”. Benencrteme aroro He-
0BX0ANMO BHEADPEHUE NPOLECTA aACOPBUNDHHON OYUCTKI BOOL!, NO3BO-
NSIOWEro NPOBOANTL MYBOKYIO O4MCTKY OT XN0pa 1 MHOMMX XNOpCoiep-
KALUMX areHToR.

OexnopupoBanue Boabl MoxeT Obilb CCYLECTBIEHO (DWBUYECKIM
METOAOM, T. €. NMYTEM NOrnoLLeHWs Xnopa ancopbeHToM, MpenmyLuscTBe
[AaHHOMo METOLd 3aKMOHaeTcs B OTCYTCTENK HeobxoaumocoT aobasne-
HUR Kakux-Nnbo JONOAHNTENBHLIX XMMNHECKUX PeareHToB.

Ans usydeHus ancopbuun xnopa Hamu Belia UCHoNbL30BaKa Tep-
MWHECKU N XMMWNHECKW akTHBUPOBAHHAA CKOpNYyNa MpYKTOBLIX KOCTOYEK.
BrifBNEHO BNWAHKME BUAEA aKTVBALMY MOAWMOUUMDORAHHOMD akTuBUpO-
BaHHOrO YINR Ha CTerneHb aacopbuni aKkTUBHOTE X/10Ppa W3 BOAHOID pa-
cTeOpa. Handoneliei ancopBLUOHHOR CNOCOBHOCTLIO K akTUBHOMY XJIOpY
oGnagaet ckopnyna KoCTOYEK, aKTMBMPOBaHHaA B cMeck 1 %-Hall HClu
ZnCl, ¢ xoadduiuentom nponidten 0,2 1 nocneayioulen obpaboTkol B
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noToke CO, npu Temriepatype 723 K (CTeneHb BbiBEAgHUS aKTUBHOTD XN0pa
oT MexopHore - 99,9 %). MsydeHo BAusHWE CKOPOCTY BOAHOTO NOTOKA U
BPEMEHU OYNCTKI Ha MOrTOWEEMOCTs aKTHEHOMO xopa MOGVIDULIMPOBEH-
HeIM AKTUBMPOBaHHEIM yrrieM. OnTumansHsiMy GakTopamu pexuma asns-
|OTCS BPEMS O4MCTKY - 20 MUH ¥ CKOPOCTH BOAHOMO NOTOKA - 12 m/4.

Ha ocHOBaHWM NPOBEREHHLIX UCALITAHWI, & Takke C y4eToM aHa-
nvusa paboT Hamu paapaSoTaHa TEXHONOIMYECKAR CxemMd, OTBRedaoulas
NOCACOHUM JOCTYKEHUAM HAYKIA W TeXHKUKK. [Ing ycTpadeHvs HegocTar-
KOB CYLUECTBYIOLLMX cnocoBoB DYUCTEW BOHOMO PACTBOPA OT AKTUBHOIO
Xiopa 8 TeXHOMOTM4ECKYIO CXeMY BKIDYEH paapaboTaHHbii Ham Macco-
obMeHHBIA annapar - agcopbep (MpegeapurensHbie nateHTsl PK Ne 10182,
ony6n. 15.05.2001. Bon. Ne 5; Ne 13530, ony6n. 15.10.2003. Bron, Ne 10),
AQ3BONSIOWMA ¢ Hanbonsiel adherTUBHOCTBIO NDOW3BOANTL NPOLECC
AEXNOPALMY BOAHOTD PacTBOPa, YNYILWUTL YCNOBKA KOHTaKTa ancopbeH-
TA G KUOKAM NOTOKOM, PABHOMERHO PACTIPELENNTE XUAKWA [TOTOK B CIIOE
afcopbHeHTa, ynpocTUTL pereHepaunio ajgcepienTta v CHUauTL TPYA0-
3arpartbl. [pegnoxeHHas TexHoNorua Aexnopagun BoAHOIo pacteopa
MOAMPULMPOBAHHBIMWA AKTUBUPOBAH HbIMI YIIAMI NO3BOMSET NOBLICUTL
3DPEKTUBHOCTE CUNCTKK Oo 99 %.

Mpouecc gexnopaunn NPoBOSAT B MaccooBmeHHOM annapare ¢
HenonBmxKHbIM cnoem agcoptenta. BogHbld pacTteop, cofepxaiinm ak-
TUBHBIA XSI0P, NMOAAETCH B HIDKHEE ceveHue annapara, Npoias pacnpene-
NUTENLHOE YCTPOWCTBO, DUNbTpYETeH Yyepes choi ancopberTa B kaMe-
PAaX KOHTAaKTa W BbIBOAWTCA M3 annapara 4epes CooTBETCTBYIOUIMA LuTY-
uep. Mpu NPoXoXAeHNW pacTBopa 13 HWKHENO Ce4enus annapara B ka-
M&phl KOHTaKTa 06LEMHARA NNOTHOCTL NOTOKA Bb{pQBHHBaET(.ﬂ rno cedyg-
HWIO annapara ¥ PaBHOMEDHO pPacrnpenenaeTcsa.

HenpepksiBHOCTe NpoLecca no XuaKod daze obecneynsasTcs co-
efnHeHneM ABYX 0AMHEKOBLIX ancopbepos: Korna oauH U3 agcopbepos
paboTaer B Npouecce CHUCTKMA BOAHOIO MNOTOKE, APYIroN HaxoauTes Ha
cTaguy pereHepaumu.

TexHonorua npotiria npoMbitneHHyio anpobauuio Ha 3A0 “Busnt”
. WeiMkeHTa. BoaHsiil pacTsop ¢ Ha4anbHOi KOHLEHTPALMER akTNBHO-
ro xnopa 10 Mr/n nocne NpoxexacHvs B ancopBuUMOHHON KONoHHE Yepes
CNOA MOAUDULIMPOBAHHOTO BKTUBMPOBAHHOMO YIJIA HE DCHOBE CKOPAYTILI
MEPCUKOBbLIX KOCTOUYEK HE OCTaBNAeT CAeHos aKkTMBHOMO XNopa (B 04u-
LEHHOM PacTBOpE HYNEBAR KOHUEHTpaL s ).

C uensio peanuzalmn paspaboTok 4exNopaunn BOLHOTO PacTBo-
P& ¥ O4UCTKU CTONHBLIX BOA, COAEPXAULMX XTOPHLIE COEANHEHNA, BOIMOX-
HO Mpenocrasnenue:;
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—KGHGprKLLMM ancopﬁepos- C HENOOABVXHLIM W NOOBUMAHBLIM CNOHA-
MU 2ACOPBEHTA, MHKXEHEPHOV METOANKI PACHETA U NPAKTUYECKUX PEKO-
MEHOALIIA N0 PaUMOHANEHOMY BbIGOPY KOHCTPYKTUBHbIX 11 PEXMMHbIX Na-
pameTpos annapara;

- KOHCTPYKTOPCKO-TEXHOMOrMYECKOM OOKYMEHTALMM MO TeXHONOT i
OeXNOPaL/n ¥ OHMCTKM BOAHOINO pacTreopa.

Mony4eHHbIe JKCNepuMeHTanbHLIC AaHHLIC 1 paspadoTaHHas Tex-

HOMOrUA MOTYT BbiTh UCTIONL3OBAHBI JINY NPOEKTUPOBAHWS annaparos
BOAOCHVCTKM,

Maccaaimacknin annapaTtra cyfiek kabrikinanapn verizsinge mogudukalusianran
OerceHaiplred KeMipMeH ¢y epiTisiicin JeXTOpalnanay KoHe XIopin Kocwanctap
KYPAHTBLIH IpKIHAL CyIapilbl Ta3d/1ay TeXUONerHACh Kacanisl, Cy epiTiHlicineH deaceHmi
XAOPIBL BANin aTyANH THIMIL WAPTTAPE YCLIHLIULLL

Tyiiinai coznep: GesceHi X10p, AeXTOPALLS, MACCAAIMACKLII aTNapar, Tasanay, ipKinii
cyJrap, XNopiel KOCRUTBICTA.

The technology for dechlorination of water solution and for treatnient of ¢hlorine-
containing waste water by modified activated carbons on a base of kernel shell in
mass-exchange apparatus is developed. The optimal conditions for removing of
active chlorine from water solution are suggested.

Key words: active chlorine, dechlorination, mass-cxchange apparatus. treatment,
waste water, chlorine compounds,

Appec: 486050, r. WWeimkenT, np-1 Tayke-xaHa, 5
HOKIY um. M. Ayeaosa

Ten: (3252) 53-50-48

Dakc: (3252)21-01-41

E-mail: biblioteka@ukgu.kz
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Y/IK 628,31:666.291.3 MPHTN 70.25.17, 61.01.91
OYMCTKA CTOYHBIX BOJ KPACUIbHO-OTAEJIOYHbIX
NMPOU3BOACTB MOAUDULMPOBAHHbLIMMN
AKTUBUPOBAHHbIMU YT IIMU

B. K. Buwnmbaes, n.7.H., M. M. Caraes, K.T.H.,
®. E. AnTeinbexos, [1.T.H.

HOxHO-Ka3axcTaHCKuiA rocyfAPCTEEHHBIR YHUBEPCUTET
: um. M. Ayesosa

B HacTosulee BpemMs BhINMYCKABTCH O POMHOE KONUYecTso Boaopa-
CTBOPUMBIX (KMUCNOTHLIS, OCHOBHbLIE, aKTUBHLIR, NPIMBIE, METANNocoaepxa-
Wwye 1u Jap.) 4 HepacTBOPMMbLIX KpacuTenei. Tpu kpaweHun TKaHu B
3aBUCUMOCTH OT TUMa NPUMEHAEMOro KPacuTena 1 cnocoba okpacku B
crouHbie Boasl nonagaer 10-40 % ucnonbayemelx kpacutenei, C uensio
VHTEHCUDUKaLKMKM NPOLIECCa OYUCTKI CTOYHBIX BOL OT KpacuTenen nay-
4anMch (PU3VKO-XUMUYECKNE CBOMNCTBA ancopbeHToB NPUPOAHOro Npo-
WMCXOXOASHUA 1 akTUBM3aUWS 20 CORDBLIMOHHBIX CBONCTE B HANpagneHun,
CBH3aHHOM C nony4yeHnem 0cob0 akTUBHLIX LEHTPOB Ha NOBEPXHOCTH.

B kauecTee afacopbeHTOR WUCHLITLIBANIUCE AKTUBMPOBAHHbIE Yriin,
NMoOAY4YeHHbIE Hamu U3 CKOpRynbl GPYKTOBbLIX KocTouek (MpessapuTent-
HbI nateHT PK Ne 13543, ony6n.15.10.2003. Bion. Ne 10). YeraHoBneH-
Hble 3aKOHOMEPHOCTH WMaMeHeHUs1 aacopbLUNOHHLIX CBOWCTB CKOPNYMs!
KOCTOHYEK NPU WX TEPMUYECKON W XMMUYBCKOW akTWBaLMKW MO3BONWIN
OnpenenuTL oNTUManLHLIE YCNOBMA NOAYHEHUS MOSUMULIMPOBAHHbIX K-
TUBMPOBaHHBIX yraen aAng 3aMMeKTUBHOW O4UCTEW CTOYHBIX BOA OT TEK-
CTUALHBIX KpacuTenein, NOATBEPNAEHHbIE NMPOMBILLIEHHBIMU MCTBITAHUS -
MU. HaunBonee agpdekTveHo ancopbuma kpacuTenen MpoTekaeT Ha Ckop-
nyne, obpatotanHoi ZnCl, (koadduumnent nponutkm 0,4) ¢ nocneayio-
e aktmeaumert B notoke CO, npu Temnepatype 773 K. BennyvHa aj-
copbumn No npsmomy Bopao coctasuna 40; cepHUCTOMY HepHomy - 37;
aKTUBHOMY SIpKO-3eneHoMy - 48 mr/r. 3HauvTensHas copbUMoHHAR crno-
COBHOCTL, XOPOLUWE KUHETUYECKNE XapaKTepucTKK aKTUBMPOBAHHON CKop-
Nyrbl KOCTO4eK 0BYCNOBASHE! aKTMBHBIMIA LEHTRAMW U CTPYKTYPOR Nnop.

MakcumansHan ancopbums kpacurenel HacTynaet 2a 1,5-24, Ho
YOKE MPU OQHOYACOBOM KMAKOMASHOM KOHTAKTUPOBAHWK ancopdenTa ¢
KpacuTenem creneHb o4McTKM cocTasnseT 95-98 %. CpasHeHre peaynb-
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TaToB, NOAYUEHHBIX NPV CCNaa0BaHun npouecca ofecuBequBaHAg BOJ1-
HbiX pacTeopos NPAMOro 4McTo rony8aro 1 KMCNOTHOTO pyBKMHOBOIC kKpa-
CUTENen npy NOMOLLIM CKORNIYNLY, akimeuposannoi ZnCl, © nocnenyio-
wiei obpabotkoh CO,, a TakxKe [IMH 1 KoarynsHTOR, 1oKasano, 41o npu
nose 1,0 mr/n a@deKT OHUCTKA aKTUBUPOBaHHOW CKOPAYNON KOCTO4EK
cocrasngeTt 96,5 % (c koarynaHTamu 1 rmHam 88-92 %),

B TexHonorMyeckux npoLeccax onTMMansHON O4MCTK BoObl Heoh-
XOOUMO YHUTBIBATE KUHETUKY a1copbumn, TemMnepartypy crtoka, cnocob
gBoaa aacopbenTa u gp. daktopsl. OnTumansHas Temnepartypa pabo-
yero pacteopa - 313 K. Broa akTveMposaHHON CKOPAYNLI KOCTOUYEK B
BWAE NacThl Nopbllwaer agcopbun Ha 20-25 % no cpagHeHuio G BBO-
AOM TOro e konuuectsa ancopberTa B popme nopoluka, O60CHOBAHO
W NOATBERKOEHD, HTO MPK O4UCTKE CTOKOB OT KpacuTeneit BOSMOXHa MHO-
rokparHas, HWU3KoTeMneparypHas, aHeprocbeperaioiaa pereHepauma
ancopbeHToB MMKPOOPraHuaMamm, Wi Ke He MeHee addekTvaHan Tep-
MUHECKaR pnersHepauuva.

npOBe,EI,BHbI QNBITHO-NROMBbILLNEHHEIE MCTNBITAHKA N0 O4YUCTKE CTOY-
HbiX BOA B KpacwiibHe oTaenovHoro yexa OAO “Bnactuk” r. LsimkeHTa 1
paapaboraHa TEXHONOMMA O4YNCTKMA CTOYHBLIX BOJ TEKCTUALHONA NPOMbILL-
NeHHOCTU OT KpacuTenen 8 ajgcopbepe ¢ NoOABWKHLIM crnoem agcop&er -
Ta (Matent PK N2 11094, ony6n. 15.01.2002, Gion. Ne 1), Maccoobmer-
HBIA annapar COCTOWT U3 KOPIyca, UMNMHOPWUYECKUX KAMED KOHTaKTa a/1-
copBeHTa € XNAKoN Pasoi, CTEHKN KOTOPbIX BbINONHEHb! B BUAE Nepdio-
PUPOBaHHOW PELUBTKN, LLIHEKOB, NepeToqHOn TpyBk!, IWTYUESPORB A48 BBOLA
1 BBIBOLA XUAKOW Gaskl, @ TaKKe ANg 3arpyaky W BbIFPY3KK ancopbet-
Ta. LLHek, BBINOAHEHHBIN C YMEHBIUSLIMMES LLIATOM BUHTOBOR NOBERX-
HOCTW CriMpany, Npu CBOeM BpalleHul cosgaeT HenpepbIBHLINA M pasHO-
MEPHBLIFA NOTOK aOCOPBEHTa, a TakKe MAKCUMALHOE YIIOTHEHUE CNos
ancopbedTta. JocTUrainTcs TOMHOCTE L,03UMPOBaHKA W NMPOCTOTA Perynii-
POBKK MPOM3BOAUTENLHOCTH NO aacopbeHTyY naMeHeHmemM Ymena obo-
DOTOB LWHEeKa.

Mo npegnaraemMoi Hamu CxemMe CTOYHas BOAA NOCIE MEXaHNYEC-
KOR 04MCTKI 1 YOPEOHEHWs NOAAETCS B ancopbep. B KOTOPLIA HANpas-
nAeTeA WM akTUMBMPOBaHHAA ckopnyna koctodek. CMech CTOYHON Boabl 1
agcopbeHTa npy ONTUMANLHOM BPEMEHM KOHTakTa danee noctynaeT B
OTCTONHMK, O4YMLLeHHanA aKTVBUPDBAHHONW CKOPAYNOW KOCTOY4EK RBOAA
3atem cbpacbiBaeTcs B KAHANMIAUMI0 WNK BO3BPRALIEeTCd B BOA006O-
POTHYIO cUCTEeMY, aACOPOEHT pereHepupyeTcs 1 HanpasnseTcs Ha no-
BTOPHDE MCIIONbL30BaHWE,

BoamoxHa peanuaauusa pa3pabotok aacopbUMOKHON QUACTKA, a
UMEHHO! .
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_ TEXHONOMUK NOAYYEeHN MOAVPULMPOBAEHHLIX AKTMBUPORAHHBIX
yraew,

— KOHCTPYKUMY aacopbepa ¢ NOABMXKHEIM coem agcopbeHTa;

— METOAMKW pacyeTta MaccoobMeHHLIX annapartoB W pekoMmeHaa-
Uy N0 MPOEKTUPOBAHKIO NPOMbILLIEHHBIX 0DPa3LoR;

— TEXHWYECKOK OOKYMEHTALUMK MO TEXHOMNOMM OYNCTKA CTOYMHBLEX BO/L
KPACWIIbHO-OTAEN0NHBIX TPOV3BOACTE.

Mony4eHHse akcnepumMmenTaneHble AaHHble 1 paspaboTaHHan Tex-

HOAOTUA MOrYT BbITh MCNONL30EAHL ANG NPOEKTUPOBAHWS annapaTos

BOAOOYNCTKN.

Cyiiex KaOpriuanapsl HeriziHae Moinduralismanray GercenIipuIren KOMIpaily Tex-
HOJOLMCE, ancopbeHTiey KosdranMannl Kabarnt 6ap ancopbep KypbUIMACE Hake OHLE
ecenrey aicTeMecl ycmrnbiyinl. boay-oluley oHIIpICiHIE IPKIHAL CYRAPLIH Tazanay
TIPOTECIH Kacamis,

Tyitini coanep: GeaceHIpLINGH KeMip, MacCauIMACKII annapar, agcopbep, ra3a-
Jay, ipKirmi cynap, Soaynimtap.

The technology for production of medified activated carbons on a base of kernel
shell. design of adsorber with fixed bed of adsorbent and procedure of its calcu-
lation are developed. The process for waste water treatment of dying-finishing
operations is suggested,

Key words: activated carbon, mass-exchange apparatus, adsorber, treatment, waste
water, dyestuffs,

Appec: 488050, r. LUkivkeHT, Np-T Tayke-xada, 5 '
IOKTY um. M. Ayesosa

Ten: (3252) 53-50-48

@akec: (3252)21-01-41

E-mail: biblioteka@ukgu.kz

27



MPHTI 61.13.15

masomn 1 UCCNEAOBAHUE AMMAPATA
IbHBIMY TAPEJIKAMY C NPOL4OJIbHO-NOMNEPEYHBIM
CEKLIYIOHUPOBAHUEM PABOYEW 30HbI

A. LU, Wapadgues, K.T.H., K. H. Kanaxos
PecnyBankaHCKWiA Hay4HO-MCCRenoBaTeNbCKUi LeHTP

rio npoGaemam 6e30NacHOCTU B XMMUYECKOR, He(TeXMMUYBCKON
n HedTerasonepepabaToiBAIOLLEN NPOMbLILNEHHOCTH

AKTYanbHOCTb NpoBnemel orpeaenaeTcs NOTpedHOCTAMU BLICTPO-
PACTYILEN XMMUYECKOW W HEDTEXUMUYECKDH NPOMBILLAEHHROCTW Pecnyb-
nikkK Kasaxcrad B KONOHHLIX annapaTax ana npoeeneHus NpoLeccos ad-
copbuui, peKTUdUKaLMA 1 MCNapyuTenbHOro OXNakaeHs BOAb!, OTau4a-
HOLLMXCA BONBLLLOR NPOUM3BOANTENLHOCTLIO N0 NepepabaThiBaembiM cpe-
Lam, Npy onTuManbHblX SHEPreTnHeckx sarparax. Hacto fonofHuTenb-
HblM TpeboBaHWeM K KONOHHBIM anaparamM asabercy yeTtonumsas pabo-
Ta Npu 06paboTke NeHoobpasyIoWNX CPEM, a TAKKE CUCTEM ras - JKUm-
KOCTb, copepXalimx 60/bIDe KONMMHeCTBO TBEPRLIX NPUMECEN.

PazpaBoTtaHHas HaMu KOHCTRYKUMAS npeactasnaer coboi annapart
€ NPOBankHLIMU Tapesikamn co cTabunn3aTopom razoXnaKocTHOro cnoq
13 NepdopUPOBaHHBLIX MJTACTHUH, B KAYBCTRE KOHTAKTHOIO YCTROWCTRA UG-
NOMNb3YIOTCH NPOBalbHbie Tapenku, NepdopUPOBaHHLIE KPYNHLIMK OTsep-
cTusMK (pUeyHokK). OCHOBBIBAACH HA AaHHbIX NUTEPAaTYDbl, AuaMeTp oT-
BEPCTUIA NPUHAT pasHbIM 50-90 mm. TMpegnoxeHa yecoBeplleHCTBOBaH-
HAs KOHCTPYKUMS crabunuzartopa ua nepdoprpoBaHHbIX nnactuH. We-
nonb3oeaHue cTabunuaaropa-cnos No3BonaeT NOBLICKUTL OManasoH pa-
Bounx ckopocTen rasa n adheKTMBHOCTE NpoLecca Macconepeiaqn.
HecomHeHHOe AOCTOMHCTEBO cTabunuaaTopa 3aklioHaeTen B YMEHbLue-
HUM KO3 @UUMEeHTa MacuTabHOro nNepexoja Nnpu UenosibsoBaHuu arn-
napartos 6ONLLWONR SANHMHHON MOLLHOCTH.

Crabunnaarop rasocxkuakocTHOrO Cnog CocTouT us BepxHero 9 u
HwkHero 10 panos HENOABMKHbLIX BEPTUKAILHLIX NepPopUPOBaHHbIX Mia-
CTWH, KOTOPbIE RACTIONMKEHB! HA KOPINYCE KONOHEEL Mexay BeRTUKalbHbl -
MU MAACTUHAMMW Ha YNPYIUX CTepKHAX 11 #ecTKo 3akpenneHs Typdynu-
IYIOLWKUE anemMenTbl 12 pasnuyHoi hopmbl. YNpyrne cTepxHn CoeanHe-
Hbl C COOTBETCTRYIOLLWMU BERTUKANbHLIMIK NepdopyupoBaHHbIMA MNac-
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HKuokocts

KoHCTpyKTUBHaS cXema annapaTta ¢ KpynHOAbIpHaTeiMK NposankbHLIMY Tapen-
KamMit co ctabunuaaTopom cnosa uz nepdopupoBaHHbIX NnacTuH: 1 - Kopnyc
annaparta; 2, 3 - WryLepsl COOTBETCTBEHHO ANS NoABOLa W OTBOAA rasa;
4, 5 - WryLlepbl COOTBETCTBEHHO ANs NOABOAA W OTBOAA JKUAKOCTH, 6 - NpoBarnb-
Hag Tapenka; 7 - oreepcTus nepdiopauny Tapenky; 8 - ctabunuaarop razoxmua-
KocTHoro cnosi; 8 u 10 - psifsl HernoaBMKHEIX BEPTUKANLHbIX NepopupoBaH-
Hbix nAacTuH; 11 - ynpyrie crepxHn; 12 - noasuxHele TYpBynusyoLLme aNeMeHTL
crabunuaatopa

TuHaMK, yCTaHOBNEHHbLIMK Ha Kopnyce annaparta. [puyem nnacTuHel cTa-
Bunusaropa BLINONHEHBL! C NEpdopaunei No Boell WX naowagn 1 pac-
MONOXeHsL! ABYyMS napanfefbHeIMU pagami. Bepxiue u HUXKHWE paabl
MIacThH Mo HanpasneHWkK) OPUeHTUPOBaHb! NEePRNeHOVKYNSApHO APYF K
Apyry. [nacTuHbl B KOXOOM U2 pAAOE HAXOAATCHA Ha OAMHAKOBOM pac-
CTOAHWK OPYr OT Apyra, onpeagnsaeMonm PacCTOAHUEM MEX/Y LeHTPamMun

OTBEPCTUIA Tapenku. Typoynuayolme saeMeHThbl YCTaHOBAEHb! Ha Ofu-

HAKOBOM PaCCTOAHWMKM MEXAY PAOAMK MNACTUH W XKEeCTKO 3aKpernieHsl Ha
YAPYTUX CTEPKHAX, COSAMHAIOLLNY napannenkHkie paasl NnactuH. Belbop
hopmbl TYpBYNM3YIOLLMX aNeMEHTOB (Lap, Ky8, KBaapaT) ocylLecTsiser-
G € y4eToM 0BnacTh NpUMEHeHus annapara, Harpy3oK No rasy v xug-
KOCTU 1 TpebyemMoin ahpekTuBHOCTA.
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McnonsaoeaHue B ctabunusatope OoNoNHUTebHBIX TYpBYnnayio-
LMX aNeMeHToR 12, OpUeHTUPOEAHHBIX NoHOBOA HACTHIO HABCTPEYY raso-
BOMY 1 XMAKOCTHOMY MOTOKaM, M UX XKECTKOE KPEereHue Ha yrpyrux crep-
KHSAX, COBAMHSIOWIAX NapainenbHbIe Panbl NAacTH, NO3BONMIOT A0MONHA-
TENbHO YBENUYMTE TYRBYNUBAUMIO Ia30XKMAKOCTHOMO CADA 33 CHET Kone-
BaTenbHbIX ORKEHNIA 31eMEeHTOB, BOSHUKAIOLLMX N0 BO3OSACTBUEM NO-
TOKDB rasa W XKMOKoCTW. Pacnofioxerune nx Ha 0OWuHakoBoM paccTosiHum
Mo BLICOTE MEX/y paaamMyl HenoAsrkHbIX nepdopuposaHtbiX niIacTuH
MOBBILIAET U3CTPOMNHOCTE Fa3mKnAKOCTHOIO CAOS B 0BhemMe KOHTaKTHOM
30Hbl, 4TC QONONHUTENBbHD HHTEHCMdJMLI,MD)’ET npouecec renno- u Macco-
oBmeHa 3a cuHeT ugeHTudmkaummn yenosmini maccoobmeHa.

B peaynbkTarte npoeefeHHBIX NCCHEL0BaHNA HamMu BblN0 YCTAHDR-
NEHO, YTO ONMTUMAaSIbHOE COOTHALUEHWE MEX Y CBODOAHBIM CEHEHMEM CTa-
Gunmsaropa E v CBODOAHLIM CeYeHUEM Tapenky S, I0MKHO BhiTh PABHO
E/S,=(1 +1,05). BbinonHeH\e TOro yenorus no3sonser [ocThyb Makcu-
MankHOro AWanazoHa paboynx CKOPOCTEN rasga BO BCeM NCCNed0BaHHOM
OVanasoHe WaMeHEHWS PEXMMHBIX M KOHCTPYKTUBHLIX napameTpos. [pun
601’!&1.”?1){ IHAYEHKWAX STOro COOTHOLWEBHIME YEENMMYMBAKTCH KPpUTHUYECKKe
CKOPOGTH Ta3d, COOTBETCTBRYIoWME pabouuM pexvmMan, a Npy MEeHbLINK
BHAYEHMAX NPEXAERPEMEHHD BO3HMKAET pexiM 3axiebolBaHug.

MpoBeaeHa CEpNa IKCNEPUMEHTOB MO ONPeaeneHuio ONTUMansHON
BBICOThI DACMONOKEHWH NOABVKHBIX 3N1EeMEHTOB CTa6L’U‘IMSaTUDa Ha no-
NOTHOM Tapenku - H_. Mpu aToM BbiNo 0BHAPYXEHO ABNEHUE, N5 KOTO-
pPOro XxapakTepHbLIM SBNSETCH OHOBpeMeHHoe 0bpasoBaHve Buxpeil, pop-
MUPYIOLLMXCSH MPW MCTEYEHW Taga U3 OTBEPCTUIA NPORANbHON Tapenku
W BOBHUKADLLIMX MPY 0DTeKaHuM ra3oBbiM NOTOKOM MNOABWNHLIX SNEMEH-
TOB cTabunuaaropa. o cyTy, aHHOE SBIEHWE TOXECTBEHHO ABIEHMIO
CUH(ASHOCTY, BbIGBIEHHOMY NP NCCHEA0BaHWNIA PasnuyHbix Moauduka-
LMIA annaparoB ¢ PeryispHoi NOOBMKHON Hacaokon. AHanua nonyyex-
HbIX JIAHHBIX MNOKA3a, 4TO ONTUMalibHOMY 3Ha4YeHMID BENMYUHbBE He-r cooT-
BETCTBYIOT MaKCMMasbHasa BbICOTA CNOA XKUOKOCTW Ha TAPeKe BO BCEM
ananazoHe pa-60qm¢ CK‘DDOC‘TEF"J ra3a 1 antuMalibHoe rapaeni4ecroe
conpotusnedune. OpHOBREMEHHO NpW 2TOM HabnopaeTca Hawbonee
WPOKKA guanadoH paboukx CKOPOoCTen rasa.

OnbiThl TaKXE NOKasany, 410 Benn4uHa H_ yBenM4nBagTcs ¢ nosbl-
WweHwem cBoBoAHOro cevyeHnsa TApPEenkn 1 HECKObKO CHWXKABTCH C no-
BhILLEHWEM MNOTHOCTK OPOLUEeHKd. B pesynstare Maremarnyeckon ob-
PaboTKK IKCNEPUMEHTANEHbLIX OaHHLIX BEIND MOMYUYEHO COOTHOILBHWE:

H,=0,225. L' &%,

raoe L - NAoTHOCT OPOLLEHWs, M3 /M7,
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 [lpu pasmetleHny cTabunusaropa Ha/i Tapenkoi Ha BLCOTe MeHb-
e, Yem creyeT na ypasHedna (1), Ha Tapenkax npexaespemeHHo pas-
BUBAETCS POXMM 3ax/1ebbiBaHnga v BO3PacTaeT rMAPAaRIuYeckoe Conpo-
TyBJsieHMe, a Npy BOMBLUIMX 3HaYeHVaxX H_ 3aMeTHO NOBLILLAIOTCS CKOPOC-
T rasa, COOTEETCTBYIOLLME BOIHUKHOBEHWIO paboyux pexumos. U 10, 1
APYroe CHwKaeT AuanasoH paboymx ckopocTei rasa.

MpoeegeHsl 8KCNEePUMEHTaNbHLIE UCCIBACBEHWA M0 CNPeAeneHuio
BRICOTHI BEPTUKASIBHBIX FINACTUH, @ TakxXe MOMHO BbICoTh cTabunmsaro-
pa. 06 onNTUMANBHOCTA BLIDPAHHLIX NAapamMeTPOR CYAWNW M0 CTeneHu
PABHOMEPHOCTI FA3OXKUAKOCTHOMO CNOSA, OTCYTCTBIIO 3OHL! KPYITHbIX MySib=
CUPYIOLIMX rasekuUAKOCTHBIX BUXDEW.

' O6pabortka ¥ aHann3 pe3ynsLTaTos SKCNEPVMEHTAIBHbLIX METNeno-
BaHWi MoKasanu, 4TO BbICOTa HUXHUX BEDTUKANBHBLIX MNACTMH O0MKHA
HaxonouTbed B ripepenax 0,8-1,0 anamerpa oTBepcTuit Nnepdopauni; Bhl-
COTa BEPXHUX BEPTUKANbLHbIX NiacThi - 8 npegenax 1,0-1,2 nmnamerpa
orBepcTuit. TpUBeAEHHEIE COOTHOLLEHUS CNpaBeqiveLl NPy AnaMeTpe
oteepeTul nepdopaumm 50-90 M. MonHas BLICOTa cTadunuaaTopa non-
KHa ObiTh pasha 2H .

B peaynbrarte reopetvieckux W akcneprMeHTanbHbiX uccnegoea-
HUA ruapoguHamMukn v maccoobmena Onliv nonyyYeHsnl:

— YpaBHeHWH A5 ONpefeneHus rpaHnl, patoyux pexumMos B 3a-
BUCHUMOCTIA OT KOHCTRYKTVIBHDLIX NapaMeTpoB KOHTaKTHOIO YCTDDﬁCTBa “
PEXUMHbIX NapameTpoB paboTel annapara;

— ypaBHeHWs Ang pac4eta Spbl3royHoca, OCHOBaHHbLIe Ha BanaHce
MENAY CUIaMM TSKECTU Kanesb XUOKOCTU WU CUNaMu aspopuHamuye-
CKOTO CONPOTUBAGHWS, BOSHUKAIOWMMI NPU 0OTEKaHu Kanens Xuako-
CTU NOTOKOM rasa; )

— Hay4HO 0HOCHOBaHHLIC BLIP@XEHWA 19 pacyeTa ru/ipasinyecko-
ro CONPOTUBNEHWUA W KONIWYECTRE YALPKMBASMON HA TAPEAKE KUAKOCTH,

— anpobupoBaHbl W3BECTHLIE M3 NMTEPATYPLl 3aBVCUMOGTW 1S
pacHerTa rasoconepKaHna raaoknakocTHOrO Cnos;

= YpasHeHue Ang pacveTta AMHaMU4ecKon BbICOTEI FA3OKUAKOCTHOTO
Cnos nyrem 06paboTki COBCTBEHHBIX 1 IIATEPATYPHBLIX OMbITHLIX AaHHbIX;

_ ~ YPasHeHua mns pacyera koaddulmeHTa MaccooTaaLu B ra3o-
BOW hase Ha OCHOBAHMM MMAPOANHAMUHECKOM aHANOM M MEXOY Macco-
nepegaven u TpeHuem;

— YPasHeHus ans pacuyera koagguurMeHTa MaccooTaa uu, NUMUTH-
PYEMONA CONPOTURNEHMEM XUOKOM $adbl, MCXOA9 U3 MOAENM 06HOBNE-
HUS MOBEPXHOCTY, '

CocraBnena mertoauka pacuyeTa paspaboTaHHoi KOHCTPYKUMIA an-
napara, Kotopas Gbila UCMoNb3OBAHA MPKU MPOEKTUPOBAHUN U UCTbITA-
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HUSX NPOMBILAEHHBIX 06Pa3LOoB annaparos A/ 04NCTKA OTXOAALLNX ra-
308 B HOCHOPHON 1 HedTenepepabaThiBA0LIEN NTPOMBILLNEHHOCTH. TTpo-
MblLUTEHHBIE UCNbITAHWS NOATBEPANIN AaHHBIE nabopaTopHLIX MCCche-
noBaHuii 0 BbICOKON aPEKTUBHOCTHA pPaboTbl CO3HEHHOR KOHCTRYKLIAMK,
Ha OcHOBAHUM PE3y/ILTATOR NPOMBILLNEHHbIX NCMLITAHUA, NPOBEAEHHBIX B
annaparax NPOMbILLIEHHLIX PAa3MEpPOB, B pacyeTHLIe YPasHeHWs Bbinn
BREfIEHbI KOPPEKTUPYIOLIME YIEHb!, YINTLIBIOLWE macluTabsl annapaTos.

B npouecce MCbITaHuli TaKKe YyCTaHOBAEHO, YTO Nnpu obpaboTke
ras0B, COAepXalluvx TBEPALIe NMpUMecy, paspaboTaHHas KOHCTPYKLWA
annapara B TeUeHne ANUTENbHOro BpeMeny paboraeT, He Tpebya oumncT-
KW KOHTAKTHOrO yCTpolcTsa OT oTnoxeHni. [pu 06paboTke 0Tx0asumx
Fasos ¢ UCronbaosaHuem abcopBEeHTOB, CKIOHHLIX K TeH00bpasosanuio,
NOABUXKHEIE BNeMeHTh cTabunuaaropa NpenaTcTeYIoT GoPMUPOBAHMIO
YCTOM4MBOW NeHbl.

C y4eTOM TOrQ, 4TO NpeanoxKeHHas KOHCTRYKLME annapara nveer
Hebonswon kosdhuMeHT MacluTabHOro nepexond, NpemmMmyLecTBeH-
HOl OBNACTLIO Bro NPUMEHEHMH ABAAIOTCS NPOLECCH OYUCTKU BOfh-
WX 06bEMOB OTXOASLMX r230R, NPOBOAMMBIE B anfaparax aHasuTens-
HbIX PA3MEDOB.

HKymbic altvarsl KOUICHEHAI-TIK CeKNMSLIaHFaN GATHPLITFAN Tapenkach bap ®uuiy
WOHE MaccaanMacy annaparbiHbiy KOHCTPYKIMACEIHBIE, IHHIFADBUIATEIH 1434dPAbL Ta-
3apryra apHaFas HneppopalsNanFal TIACTHHAIAPAAH TYPATLIN KadaT crabrimsaTo-
DLIMBIE KOMeTiMeH skacanrad, KOHCTPYKOMSHBEH ChIHNATTAMackl MEH OHBIH G3rcie
epeKMIENiKTepl, ANNAPaTThid TMIPOTMHAMUKANLIK KOHC KHHETHKANBIK ChUAMATTAMA-
Jlapul DeplireH, ;

Tyiiinai cozuep: KHY-MACCAAIMACY BUNAPATTAPLL, KOHCTPYRIMANAp, nephopanisia-
HFaH IUIACTHHAZAP, OATHIPLUIFAH Tapemkanap, Kabar crafunusaTopiapibl, Tasidpis)

TA3APTY.

The design of heat-and mass-transfer apparatus with grid trays with longitudinal and
transverse sectioning of working zone 1s developed with the help of layer stabilizer from
perforated plates for cleaning of waste gases. The description of design and its distinguishing

featurcs, the results of investigation of hydrodynamic and kinetic characteristics of

apparatus are given.
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VJIK 544.6 MPHT 31.15.33, 31.17.15
OB OEPA30BAHWUM COEOUHEHWUIA XENESA
MPY NOJNIIPM3ALMM MPOMbILNIEHHBIM NEPEMEHHBIM
TOKOM XXENE30COAEPXALLMX OTXO/0B
B XJIOPMAHLIX PACTBOPAX

A. )X. Erun6aesa, A. baeluos, 1.x.H., A. K. Baewosa, 5.x.H.

KeHTayCkui MHCTUTYT MexayHapoaHoro Kasaxcko-Typeuxoro
yHuBepcurera nm. X, A. flcaBn

B HacTofAulee Bpema BOMLIIOE 3HAUSHIME NPUAASTCS CO3A2HUIO HO-
BbIX METOA0B NepepalboTki METANTOCOLBKAILMX OTXOA0R, B TOM YMche
OTXOAOB, B KOTOPLIX CONEPXATCS KeNe3o ¥ ero coefmHeHus (xnopuasl,
rMAPOOKCUAL U OP.), MMEeIoLLKEe BaXHOE MNMPakTNYeckoe 34aveHue. Xno-
puiL Xenesa ABYXBANEHTHOIO UCTONL3YIOT Ana nonyyedus FeCl, 8 kaue-
CTBE KaTasusaropa OpraHnyeckoro CUHTesa, B NPOU3BOACTES aHTraHe-
MUHECKUX Npenapartor. BXoAALWMIA B COCTAB HEOPTaHWYECKUX NUMMEHTOE,
Fe(OH),, aBngeTcs NPOMEXYTOUHLIM NPOAYKTOM NPU NONyYeHM OKCUA0E
JKenesa v akTMBHOW MaCChl XKene3oHUKeNeBbIX akkyMynsTopos.

CyLu,eCTBEH?bIMIA HE0CTaTKaMn M3BECTHLIX METOAOB Noiy4eHus
STUX COBAMHEHVIA ABNAIOTCA HW3Kas NPOM3BOAMTENLHOCTL NPYU G0b-
LLX 62@303§paTH_blx Pacxo/lax peareHToR, COOCAXKLeHWE NPUMEcen 1
MHOFOCTaANNMHOCTL Npouecca. Padee BbINo NoKasaHa, 4To nonspuaaiiys
ANEKTPO/IOB NEPEMEeHHLIM TOKOM BO MHOTOM YIpOLUAeT NpoLece nonyHe-
HUS DasnnHbIX COBAMHEHNI METANNOB. [1159 pa3paboTky 31ekTpoxuMm-
HECKUX CNOCOBOB CUHTE3a COSAMHEHMIA Xee3a 3 ero 0TX0A08 HEeOBXo-
AUMO M3yyeHle NPOLECCOR 3N8KTPOPACTROPEHUS Xenesa npu nonspu-
SaUMK MEePpEeMEHHBIM TOKOM B BOAHbBIX PACTBOPAX. YCTaHOBABHO, YTO Npu
NONFPUIALINN keNe3HbIX 3NEKTPOAOB MPOMBILAEHHbIM NEePEMEHHLIM TO-
KOM s'pacmop'e cynschata HaTpus obpasyeTca ruapoxcua xeneaa (I1).

Uens parron pabotsi - nonyderne FeCl, u Fe(OH), npu nonspuaa-
Uin Xenesocoaepkatx 0TX0A08 MPOMBILITEHHEIM MEPEMEHHbIM TOKOM
HacToTON 50 'l B pacTBopax CONAHON KMCNOTLI U XNopuia HaTpUs.

MeTtoauka npoBeaeHna 9KCNEPUMEHTOB aHANOMM4Ha ONUCAHHON
patee (A. Baewos, P. C. Avgamacos, A Fanvesa, 1993 r.), rae sheK‘rpo-
FAaMN CYKUAN XenesHas NAacTyHKa U TUTaHOBas NPoBonaka. o OKoH-
‘*aH_VIM SNEKTPO/N3a CKOPOCTL PACTBOREHMS XKEenesa ONpenenanach B 2a-
BUCUMOCTI OT U3ameHeHus Beca aNekTpoaa.
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Puc. 1. Bnnanue koHuentpauun HCI (1) v NaCl (2) nva Beixog
Mo TOKy pacteopeHns xeneaa: T =0,25 y; i, =1000; i_=80 kA/m?

YBenuueHue KOHUEHTPaUMn congHoi kmenotsel o1 1 ao 10 M v xno-
pupa Hatpwa ot 50 go 300 r/n BraronpusaTHO AEWCTBYET Ha BLIXOL MO
Toky (BT) 1 noBbiwaeT ero coorsercreedHo o 95 u 80 % (puc. 1). Cko-
pPOCTb NpoUecca pacTBOpPeHWsa METANNOBE B 3HAUYWTENBHOR cTeneHn 3a-
BUCWT OT COCTABa PacTBOpa, a UMEHHO OT @HWOHHOTD cocTasa. Hem Bob-
LIee YUCNo cBA3EN 0BpaszyioT atoM MeTansia ¢ aHUoHaMK, TeM Nerye ocy-
LECTBNASTCA ero nepexon 8 pactsop. B conanokuesnoi cpene 8 aHoa-
HOM Nonynepuoae pacTBopeHue Xeneaa MoXeT NPOUCX0ANTL ¢ 0Bpa3o-
BaHWEM KOMIJIEKCHbBIX MOHOR, Mpy AeicTBUU NERPEeMEHHOIrD TOKa Nocne-
Hue pacnapatwTcs ¢ obpazosanvem FeCl,. B pacTBope xnopuaa Hatpua
B @aHOAHOM nonynepuone obpasyercd acCOUuMUPOBAHHbIN KOMNNEKC
Fe[HEO)?, KOTOPbIW NPU Nonspmaacian nepeMeHHsiM TOKOM paspyluaeTcs
n Boinazgaet ocaziok Fe(CH),.

BnusiHue NNOTHOCTWU TOKA KEeNe3HOr0 3JIeKTPOAa Ha BLiX04 No TOKY
pacTBOpPEHWA Kenesa NpeacTasNeHo Ha pwc. 2. B pacTtsope xnopwaa
HaTPWA 3aBMCUMOCTL BbIXD4a No TOKY PACTBOPEHWA Xenesa oT rNnoTHOC-
TW TOKA Ha KeNe3HoM 3NeKTPOAe UMEET BUA KPUBOW, NPOXOAALLER Yepes
Makcumym npu i=1000 A/, TlosbileHre Beixoaa No TOKY pacTBoOpeHus
Kejeaa CBA3aHo C TEM, HTO C yBENUYEHUEM MNNOTHOCTW TOKa Mo ypaeHe-
Huio Tadens noTeHuman anekTpoaa cvewaeTtcs B Bonee nonoxurens-
HYIO cTopoHY. [NaaeHue Beixoaa npwu Bonee BbICOKAX NAOTHOCTAX TOKA
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Puc. 2. BnusiHWe nioTHOCTI TOKa Ha MeneaHom (a) u Tutanosom (6) anekTpo-
pax 8 pacteopax HCI (1) u NaCl (2) Ha abixoa No TOKy pacTBOpeHWs xerneaa

OBBLACHABTCH YACTUHHOW NACCUBALMEN 3NEeKTPOAa NPOAYKTaMWU SnekT-
PONK3a, a TaKke ycuneHnem CKopocTy NoBOMHLIX peakiliui, Y4To xapak-
TEPHO 1 ana kpusont 1 (puc. 2a). MNpyu U3MEHEHWU MNOTHOCTA TOKa Ha
TUTAHOBOM anekTpone (puc. 26), BT pacTsopeHns xenesa nosLILaeTcs,
Y10 QOBACHIETCH YBEIMYEHUEM CKOPOCTY (DOPMUPOBaHUS nonynpoBoa-
HUKOBbIX OKCHOHBIX N1EHOK, 0DNAAAIOWLIX BEHTUILHLIM CBONCTBOM.

B CONAHOKMCAOM 1 B pacTBOpe Xnopwuaa Hatpus BNUAHWe npo-
AQIKUTENBHOCTI 3NEeKTPONN3a Ha BbIXOA N0 TOKY PACTBOPEHNUS Xenesa
M3yHann NpyM MOCTOSHHOW NNOTHOCTU TOKA Ha XEeNneaHoM anekTpoae
1000 A/m* n TutaHosom anextpoge - 120 kA/M?. C ysennueHnem npo-
AOIKNTENBHOCTY 2NeKTponn3a HabnopaeTcs 3amMeiieHue npouecca
pPacTBopenns xenesa, o6ycloBNeHHOE TEeM, YTO CO BPEMEHEM NOBepX-
HOCTBL XEeNe3Horo snekTpoaa nocreneHHo naccusnpyerca o6pasosae-
LMMKUCH NPOAYKTAMMN,

Takum oBpasom, yetaHoBneHo, YTo Npu NonspusanmMn NPOMbILLINEH-
l-?HM NEPEMBHHLIM TOKOM XENe30COLepXallnx OTX0A08 B CONSHDN KNG
mm__ﬁﬁpaayeTcn xnopua xeneaa (), a B pacTBope xnopuaa HaTpus -
rmmggmm xenesa (). B peaynsrare nposefeHHbIX CCTiefoBaHuii on-
me BAUSIHWE PasNMuHbLIX MapamMeTpoB Ha CKOPOCTL PacTROPEHUs
8 NPU NONSpU3aLi NepeMeHHbIM TOKOM.
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Ty3 KBITKBUILL MEH HATPH XNOPUIL epITIHADICpIHACTT, Temipt Bap Kannpikrapiut 50 [
QHEPKBCIMTIK AlILIMAlbLl TOKICH HOISpUIaliHATay FeCl, scone Fe(OH), any 3epr-
TerTen. ARHMMATE TOKICH TOJAPH3AIMAAAFAHIA 8D TYPIN 1mp.m;.zpm.p,m[ TEMIPHIH
epy KBUIAAMIKIFBIHA BCEPI KAPACTLIPLUIFAN,

Tyitinai ceztep: OHEPKICIT KATIBIKIAPEL, TeMipi 6ap KaTIBIKTAD, TY3 KBIIIKbUIbL, Ha-
TR XAOPHIL, ITOAAPH3ATIMA, ANHBIMATE TOK

Production of FeCl, and Fe (OH), is studied during polarization of iron-containing waste
by commercial alternating current of 50 Hz frequency in solutions of hydrochloric acid
and sodium chloride. The influence of various parameters on solution rate of iron in
alternating current polarization is considered.

Key words: industrial waste, iron-containing waste, hydrochloric acid, sodium
chloride. polarization. alternating current.
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PIBBHTHE NOTEHLWMOMETPUYECKUX METOLOB AHAJTIU3A
OBBEKTOB OKPYXAIOLWEW CPEAbI
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B. A. Bypaxra, [1.X.H.

BanafHo-KasaxcTaHCKU MHXEHEPHO-TEXHONIOTUYEeCKUI yHUBepCHUTeT
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 BaxHbiM HANPaBNEeHNEM COBPEMEHHON aHannTM4eckol XuMnumn as-
m QKOMNOrO-aHaNUTUHECKUI MOHUTOPUHI OKPYXaIoLLen cpessl, oc-
H{)W (yHKUWA KOTOPOro - NOCTOAHHOE HAbMofeHUe 1 KOHTPONL 3a
COGTORHUEM OKPYXalouien Cpesl NyTemM XMMU4ecKoro aHanmaa cocias-
nsoukx ee 06LekTos. OnepaTuBHLIA MOHWTOPMHT 3arpaHEHUIA OKpy-
Xalowen cpeflbl TPeOyeT YyBCTBUTENbHbIX, HAEXHbIX, NPOCThIX N HE/I0-
porux. B KoHTpOns. [Npu ocylecTBNeHun 3KONOrM4ecKoro KoHT-
PONs NPUMEHSIOTCH BCE CYLIECTBYIOUNE (PU3NKO-XUMNYECKME METOObI,
KOTOPLIE NO3BONKIOT HE TONBKO ONPEeAensiTe XMMUYECKMA cocTas 0bbek-
TOB OKPYXIOWen Cpeabl, KOHCTATMPOBATSL YPOBEHL MX 3arPAIHEHNS, HO W
MONyHaTh KMHETUHECKWE NapaMeTpbl, ONUCHIBAIOLNE IMHAMMKY NPUPOL-
HbIX MPOLECCOB.

ToTeHUMOMETPWS B KaYeCTBE (DU3NKO-XMMUYECKOro MeToaa aHa-
nusa 06nagaer MHOXECTBOM NPEeUMYLLECTE W B HaubonbLel cTeneHu
vmmopaer TpeboBaHWAM SKONOTO-aHaliMTUYECKOT0 MOHUTOPWHIa
i BLICTPOAENACTBIIO, BLICOKOA YYBCTBUTENBHOCTI, NMPOCTOTE NPU-
BOpPHOro odopmieHns, 4OCTYNHOCTM U IKOHOMMYHOCTU METO/1a, MCKITIO-
HEHUIO TPYNOeMKUX onepaunini NpobonoaAroTOBKM, BO3MOXHOCTY WCNOJb-
30BaHluA ero kak 8 naboparopHbIx, Tak U B NONeBhLIX YCIOBUSX.

K noteHLmomeTpuieckum MeToaam aHann3a oTHOCATCA: METOL NPsi-
Mo mml-lumomerpm METOL MHOIOKpa T HbIx A06aBok u ero Mmoaundmka-
U1K, NOTEHUMOMETPNYECKOE TUTPOBaHUE C MCNONL30BaHUEM PasNUYHbIX
Wpﬂux 3NeKTpoAoB. B Hay4Hbix paboTax 06061eHkEl COBPEMEH-
HWUS MO TEOPUN Y MPUMEHEHMIO NOTEHUNOMETPUHECKMX METO-
mﬁmuaa € NOMOLUBK XMMWYBCKUX CEHCOPOR 19 PA3NUYHbIX 0Dbek-
To8, &“ﬁm Yucne n 0O6BEKTOB OKPYXKAIOLLEen cpeabl.

BCEro MHOroo6paanus XMMUHECKUX CEHCOPOB 3HAYMTENLHYIO HacTh

WJTHEGT MOHCENEKTUBHbLIE 3NeKTPOAbl C TBEPALIMIA N KUAKMMA

=N HEMW, KOTOpLIE 3aHANM AOCTONHYIO HALLY B IKONOro-aHanMriye-
l3"“5‘!»1'-s!&tarmpone.
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rMoreHunoMeTPUHECKMIA METOM NPOAOIKAET PA3BMBATLCH W OcTa-
eTcs OaHUM U3 HanbonNee NPUMEeHAEMbIX aHanMTUYECKMX METOAOS Olpe-
JENEHWS KaK HEOPraHWYECKNX, Tak 1 OpFraHnYecknx CoOeanHeHni 8 0BBLEK-
Tax OKpyxawowein cpeapl. Npuiem fansHenllee pasBuTHe NOTEHLIMOMET-
PUYECKUX METOL0B MOXHO PACCMATPMBATE B HECKOMEKMX HAaMpasneHusx:
YCOBEPLUEHCTBOBAHUE YXE CYLECTBYIOWMX TUMNOR NOTEHLMOMETPUYEC-
KMX CEHCOPOB W CO3/1aH1e HOBbIX KIacCoB CEHCOPOB, OCHOBaHHbLIX HA HO-
BbIX npuHumnax paboTel. OAHAKO Ha CEroAHAIHAR OBHb HE BCE TWfbl
XUMHWYECKIMX CEHCOPOB PassnBalTcg oanHakeso. lNpocnexnsaercs TeH-
AeHUMa pocTa Yucna pas3paboTok HOBbIX XUAKOCTHLIX NeKTPOADE, HO OHK
NPUMEHUMBI MWL 409 ONPEAENEHHBLIX KNacCOB COEAMHEHUA 11 UMEIOT
psan OrpaHuyeHuin

Paborbl N0 CO30AHMIO NONHOCTLIO TBEPAOMAZHbLIX BNEKTPOL0B HE
OCHOBE HOBbLIX CEHCOPHbLIX Matepuanoes B Hactodlee BREMA HEMHOIO-
YUMCNEHHKBI 1 O RaHMYMBAIOTCH XaNbKOreHWAHbIMK KpUCTannuyeckumMn,
XANBKOreHWAHLIMKY CTEKNHAHHBIMKM WOHCEeNeKTMBHLIMKW 3INeKTpogammn 1
WOHCENeKTUBHLIMW NoNeebiMi TpausucTopamu. dansHenan pabora no
pasBUTUIo TREPOMha3HbLIX 3NEKTROLAOB HanpasneHa, kak rnpasuno, Ha no-
BbllWEeHWE UX YYBCTBUTENBEHOCTH, KOMNNEKCHOe MCcNoNbL30BaHWE 3ANEKTPO-
OB Ha OCHOBE MYNLTUCEHCOPHLIX CUCTEM B Ka4ecTeBe "3MeKTPOHHOTO
a3sika'’ 1 "anekTpoHHOro Hoca''.

PaapaboTkam HOBbIX 31EKTPOLOB Ha OCHOBE MOYNPOBOAHNKOBLIX
MaTepuanos QN8 aHanu3a KWaKUX cpes He YAeNAeTCd JOIKHOMD BHMa-
HIS, B TO BpeMsl Kak yAayHOe coYeTaHre CBOMCTB NonyrpoBOAHNKOB: Bbi-
coKan T1eepaocTh, XMMU4ecKkan YCTDIF'ILIHE!OCTb B arpecCueHbIX Cpgenax, yH1-
BEPCanbHOCTL, 0COBEHHOCTU CTPOSHWA WX MOBEPXHOCTU — OTKPLIBAET
WWPOKUE BOBMOXHOCTW MPUMEHEHWA 3TUX Matepwanos Ana cosjiaHvs
XMMUHECKMX CEHCOPOB.

MonynporofHWKoBbIE coeauHeHust Tuna AYBY - apcexuns rannus
(GaAs), antmonug rannua (GaSb) - ABNAI0TCA NEPCNEKTUBHLIMK MaTE-
puanamMy CeHCOPHOW TEXHUKKU 1 06pazyioT rpynny poACTBEHHbLIX U MNPo-
W3BOACTBEHHO COBMECTUMbIX MNONYNPOBOAHWKOE, KOTOPbLIE MOTYT 3aHATh
NOCTOMHOE MeCcTO cpeau TRepA0dastbix CEHCOPORB ANA aHannuia xnikux
cpea.

Ha ocHoBe NonyNpoBOAHUKOBBIX MaTepuasnos U3 apceHnaa ranivs
¥ @HTUMOHWAA Taninus HAMW CO34aHLI HOBLIE ONEKTPOXUMUHECKNE CeH-
copbl, NpeacTasnsowme coBoi NONHOCTLID TBEPA0(da3HbIE INeKTpoib
C MOHOKPUCTANNUMYECKON MeMBPaHoW n TBEpAbIM KOHTaKTOM. Paspabo-
TaHHbLIE CeHCOPbLI UMEIOT NAaTEHTHYID 3auwmnTy (MNpegBapuTebHbIR NaTteHT
PK Ne 14134, ony6n. 15.03.2004. Bion. Ne 3).
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3 Tabnua 1

AHanWTUYecKWe XxapakTepucTUKN CeHcopoB Ha ocHoBe GaAs 1 GaSh
g5 Wg S

= . | KpyTtuaHa
Shestpoa | OrPeRCTems | Lo CT s, eTPORNOR 0N
i Morib/n MB/pC MUH
GaAs Ag' 104-107? 1455 0,5-1
- Cu® 103-107 5642 1-1.5
Ph2* 10510 32+2 11,5
GaSh Ag’ 105-10 " 14045 0,51
Sonin Cu?* 10410 10044 1-1.8
R Ph2 105-10" 2942 1-1.5

.l'lpﬁBEMHHbIE neccneaoBaHus aHanMTUYecKmx XapaKkTepucTuk 3THUx
CEHCOPOB Mokasany, 4To OHW 0BAafaloT YYECTBUTENLHOCTLIO kK PH, pas-
JIAHHBIM KaTHOHaM 11 aHMOHAM, KOMINEKCO0BPasyILLMM peareHTam, OKuc-
NINTENBHO-BOCCTAHOBUTENbHOMY NoTeHumany. B 1aén, 1 npeacTtasneHs
ocuoafue AHANUTUHECKNE XapakTepucTUK CeHCoOPoRB Ha ocHoBe GaAs 1
GaSh 8 pactsopax coneit cepebpa, Mefin, CBuHUA. 3T0 NO3BONKIO DEKO-
MEHAOBATL W UCMOAL3OBATL UX B KAYECTBE MHAMKATOPHLIX 3NEKTROA0R
Mﬂ KNCROTHO-OCHOBHOIO, ocagnTenbHOro, KOMI'IIIEKCOHOMETDH‘GECKOFO,
OKHCGIMTENBbHO-BOCCTAHOBUTENEHOIO TUTPOBaHWA.

- Ans 0BBACHEHVA NOBEABHUS TONYNIPOBOAHWUKOBLIX CEHCOPOB HA OG-
HoBe GaAs n GaSb B pacTBopax Conel MeTanios NpeaiokeHa Moaens
SNEKTPOHHO-MOHHOrO 0OMeHa, COrMacHO KOTOPOI YYBCTBUTENLHOCTL K
KaTvoOHaMm Merannos cesgaHa ¢ NpoTekaHuem Ha NonynpoBOSHUKOBON
AOBEPXHOCT OKMCNNTENBHO-BOCCTAHOBUTE/IbHLIX PEAKLMIA, MPUBOASILIMX
ﬁ:_pﬁp_a':_ao'aaﬁum M3MEHEeHHOr0 NOBEPXHOCTHOrO Cros.

Npu BeinonHennn paboT 3KONOro-aHaNUTUIECKOro xapakrtepa 8
X OAHON uccnegosaTensekoi nabopaTtoprn BakHo UMETE KOMI-

_ PULIMPOBAHHBLIX METOAUK aHANN3a 06 LEKTOB OKPYXalolleih cpe-

SBONSIOLNX 3KCNPECCHO, IKOHOMUYHO, C UCNONL3OBAHUEM MUHI-
e Ymcna npuBopos 1 aHanUTUYECKMX YCTPOMRGTE OXBATUTE LUK-
Y aHanu3npyemblx 06LEKTOB 1 OrnpeenaeMbiX BELLECTs ¢ A0-
HOW TOYHOCTLIO 1 HYBCTBUTENBHOCTLIO.

g %Haaumn OaHHOW 3agaydn npefcTaBNseTcs BO3IMOXHOMN npu
'm HHBS0BAHKY CeHCOPOB HAa OCHORE MONYNPOBOAHMKOBLIX MATEPWANos.
el WX yHuBepcansHeiM CBONCTBaM yaanock G NoMoLLbLK OOHOro
CeHcopa wa @HTUMOHWOAA raniva onpeaennTs NoTeHUUMOMeTPUYeCKUM
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