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Sh. Sh. Daminova, S. A. Talipov, Z. C. Kadirova, Kh. T. Sharipov

SYNTHESIS, PROPERTIES AND CRYSTAL STRUCTURE OF CADMIUM
DIIZOPROPYLDITHIOPHOSPHATE WITH 2-AMINO-1-METHYLBENZIMIDAZOLE COMPLEX

Abstract. Background. The actual direction of coordination chemistry is development of methods of
synthesis of d-transition metals’ chelate compounds with sulfur-containing organic ligands and mixed-ligand
complexes leading to their practical application. The reliable information on the composition, structure and
properties of new complex compounds should be the fundamental basis for establishment of properties
changes’ laws typical for a number of synthesized compounds.

Purpose. The research is focused on synthesis, study of properties and structure of coordination
compounds, formed Cd[(i-C3H70)2PS2]2 with 2-amino-1-methylbenzimidazole (MAB) as well as determi-
nation of interaction nature of molecules in crystal structures.

Methodology. ~ Synthesis of the cadmium diizopropyldithiophosphate and 2-amino-1-
metylbenzimidazole mixed-ligand compound was carried out in ethanol solution by addition of heterocycle
to chelate. Single crystals for X-ray analysis were grown up by slow evaporation at room temperature in sat-
urated alcohol solution. The structure was studied by methods of X-ray phase, thermal and IR spectroscopic
analyses, X-ray structural analysis.

Originality. The novel [Cd (MAB)2(iso-ProPS2)2] mixed ligand complexes were synthesized. The
MAB molecules were allocated in coordination sphere of cadmium diisopropyldithiophosphate. The mole-
cules’ interaction and packing in the crystal structure were discussed.

Findings. The complex has a distorted tetrahedral configuration around the metal ion, the coordina-
tion sphere consists of 2 sulfur atoms of monodentate coordinated diisopropyldithiophosphate ions and 2 ni-
trogen atoms of aminobenzimidazole molecules. The spectroscopic data were confirmed by X-ray diffraction
data. The thermal behavior of the complex were studied and decomposition of intermediate products was
identified.

Keywords: synthesis, mixed-ligand complex, crystal structure, cadmium

Highlights:

-new cadmium mixed-ligand complex of diisopropyldithiophosphate and MAB was synthesized;

-the crystal structure and molecule packing of the complex ccompound was established.

YIIK 628.34
®. U. SPKABAEB

MCCJIEIIOBAHPIE BJIMSTHUSA HEJOYHBIX CTOYHBIX BO/L HA CTEIIEHb
BOCCTAHOBJIEHHSA HOHOB XPOMA(VI)

MOHX AH PV3, r.Tawkent, yn. M.Ynyr6eka 77a, E-mail: erkabaevf@rambler.ru
[ata noctynnenus 18.11.2016

Pedepat. [Ipeonocwviiku npobremsl. PeareHTHbIH METOA yAaleHHS HOHOB XPOMa W3 CTOYHbIX BOA
ranbBaHWYECKUX M MHbIX MPOM3BOACTB sBASETCS pacnpocTpaHerHbiM. Ha mpeanpusTuax ouncTka otpabo-
TaHHbIX pacTBOPOB OT HOHOB Xpoma(VI) ocyuiecTBiseTCs BOCCTAHOBIEHUEM MOCNEIHHX B KHCJIOH Cpesie 1o
1oHoB Cr'* ¢ NMOMOLILIO XHMUUYECKHX PEareHTOB, B KauecTBe KOTOPbIX Haubosee 4acTo MCMONb3ykOT THO-
cynbdarhl, MUpoCyabGOUTH M BUCYNbGUTLI HATPHS 1 Kanud. [Ins Bbienenus nonos xpoma(lll) B sune mano-
pacTBOPHMOrO TMAPOKCHAA XPOMA CTOYHbBIE BOZbI B MOCAEAYHOLIEM MOALLENAYHBAIOT PA3IHUHBIMK peareH-
tamu (NaOH, KOH, Na,COs, n3secTkoBoe MOJIOKO H Ap.).

Ocobblit HHTEepeC MpeaCTaB/AeT HCMOJb30BaHHE B KAYECTBE PEAreHTOB /I OUHMCTKH CTOUHBIX BOA
OTXO10B MPOW3BOACTB, B YaCTHOCTH, CTOKOB APYTHX MPOH3BOACTB.

Llenwio HacTosLwelH paGOTbI ABIAETCS NPOBEACHHE HCCEA0BAHUH BOCCTAHOBNEHHS HOHOB Xpoma(VI)
B MPHCYTCTBHH BbIGPOCHBIX WIENOUHBIX CTOYHEIX, BOA NMPOM3BOACTBA cHHTenoxa. McenenoaTh crenenb
BoccTavosneHus noHos xpoma(VI) ao xpoma(lll) B3 3aBHCMMOCTH OT KOHYECTBA LIENOYHBIX CTOUHBIX BOL U
NPUMEHAEMOr0 XMMHUYECKOIO BOCCTAHOBHTENS.

Memoodonozus. B kauectBe 06bEKTa HCC/IEA0BAHNS HCMONb30BAHbI BLIOPOCHbIE LUENOUYHBIC CTOYHbIE
BOJbI NPOM3BO/ICTBA CHHTENOHA W MOAENbHbIH 0TPaboTaHHbIA PaCTBOP rajlbBAHHYECKOrO LUeXa XpoM1poBsa-
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jus. [lns onpeaeneHus KOHUEHTPAUMH HOHOB XpOMa MPHMEHEHBI THTPOMETPHUUECKUE, doTOMETpHYECKHE H
DH3HUKO-XUMUUYECKHE METO/bI HCCNE0BAHHA. .
*Hayunasn Hosu3xa. Y CTAHOBEHO, YTO NpH HCTIONb30BAHWM B KAYECTBE BOCCTAHOBUTENS THOCYNb(a-

‘a HaTpHA B NPUCYTCTBHH LIENOYHBIX CTOYHBIX BOJ OCTATO4HOE COACPKAHHE HOHOB xpoma(VI) B Moaenb-
10M pacTBOpe ¢ KOHuUeHTpaunu 50 /i cHikaeTes 10 4 mr/n. B Tex e ycnoBuax MCNOib30BaHHE TMAPO-
syNbGHTA HATPHS MO3BOAET CHH3UTb OCTATOYHOE COACPHKAHHE xpoma(V1) Toasko a0 120 mr/a.

Honyuennvie dannvie. TIpoBefieHHbIE HCCNEI0BAHUA N0 BOCCTAHOBNCHHIO LIECTHBANICHTHOTO XpOMa
3 NPUCYTCTBHHM BHIGPOCHBIX CTOYHBIX BOA AANH BO3MONHOCTb yCTAaHOBWTH ONTHMANLHOE COOTHOLUCHHE
XPOMCOEPIKALLETO PACTBOPA K LUENOYHBIM CTOYHBIM BOAAM, KOTOPOE ABIAETCA 2:1, COOTBETCTBEHHO MpH
KOTOPOM AOCTHraeTCs HAaHMEHbLLIAA KOHUGHTPALUMA OCTATOYHOTO xpoma(VI) B pacTsope.

Knawuesbie caoBa: HoHbl xpoma( V1), 1ien0o4HbIE CTOYHbIE BOAbI, XpOMCOAEpXKallad BOAA, XHMHHC-
ckoe noTpebneHue kucaopoaa.

OcobeHHocTH:

-yCTaHOBJIEHO ONTHMANIbHOE COOTHOLLIEHHE HCXOAHOrO pacTsopa H LLENOYHON CTOUYHOH BObI;

-onpejieneH BOCCTAHOBHUTESb, MPH KOTOPOM JI0CTHIAETCA MAKCUMANIbHOR 3HAUCHHE.

Beeaenne. PeareHTHbIH METOA YAANEHHS HOHOB XpOMa M3 CTOYHbIX BOJ rajibBAHWYECKHX M HHbBIX
NPOM3BO/CTB ABASETCA PACNPOCTpaHeHHbIM. Ha NpeAnprATHAX OUHCTKA OT HOHOB xpoma(VI) ocyulecrsns-
eTcs BOCCTAHOBJIEHUEM NOCAEAHHMX B KHC/ION cpeae 10 HoHOB Cr'™ ¢ MOMOLUBIO XMMHYECKHX PearcHTOB, B
KauecTBE KOTOPbIX HaMBGOMEe YaCTO MCMONb3YIOT THOCYb(hATLI, MUPOCYbOUTI H OucynbGHTbI HATPHA H
xanus [1]. Jlns seiaenenus noros xpoma(lll) 8 Buae manopacTsopyMoro ruApOKCHAA XpOMa CTOUHLIE BOAbI
B NOCNEAYIOLIEM NOALLENAYMBAIOT Pa3IUYHbIMU peareHTamu (NaOH, KOH, Na;COs3, u38ecTKOBOE MOJIOKO H
ap.). OBpasytouniicss B pe3y/bTaTe HEHTPaNM3aLUMK MANOPACTBOPHMbIH 0CANOK Cr(OH)3 ynansercs u3sect-
ubiMH Metogamu [2,3]. TlpuMensemas B HacTosulee BpeMs Ha OOAbLUIMHCTBE MPEAMPHATHIA TEXHONOTMA
O4YMCTKH CTOUYHBIX BOJ OT HOHOB XPOMa HMEET C/EAYyIOLIHE HENOCTATKH:

- MHOTOCTaAMHHOCTb;

- IpUMEHEHHE [IOPOrOCTOALLMX PEareHToB (NaOH, KOH, Na,COs3);

- WCTIOMIb30BAHHE M3BECTKOBOrO MOJIOKA XOTS M NO3BOASET YAEUIEBUTH MPOLIECC, HO CnocobeTByeT
asbuBaHIO TPYGONPOBOAHON annaparypbi W, Kak CAEACTBHE, NPEANONAraeT YacTylo NPOYHMCTKY, HTO B TeX-
BOAOTHYECKOM acreKTe He COBCEM NPHEMIIEMO.

- MPH HCTIONL3OBAHWHM H3BECTKOBOTO Mosoka 06pasyeTcs 00bIIOE KOMHECTBO 1ul1ama, H3 KOTOPOTO
TPYAHO BbIIEAMTH LiENEBbIE KOMIOHEHTbI. B HacTOALee BpEMs 11 OUHCTKH CTOHHLIX BOJ OT HOHOB XpoMma
BPMMEHSIOT BeChMa (bEKTUBHBIE, HO IOPOTOCTOSWHE CrIOCODbI Kak oOpaTHbI# 0CMOC, HAaHO(HULTPaLHA U
ta OmHAKO SKOHOMHYECKOE COCTOSHME MHOTMX XO3RHCTBYIOUMX CYOBLEKTOB OrpaHH4YMBAET pecypcHble
'BOBMOXKHOCTH 110 PEanM3aLUMK NPUPOLOOXPAHHOH ACATENLHOCTH. OcoBblit HHTEpeC NpeacTaBaseT HCMOb30-
‘Bamwe B Ka4ECTHE PEAreHTOB U1 OUUCTKH CTOYHBIX BOA OTXO/10B NPOH3BOACTB, B 4AaCTHOCTH, CTOKOB APYTHX
oacTs. B pa6orax asTopoB [4-6] uccnenoBaHa B3aHMOOYMCTKA CTOUYHbBIX BOA PasfiMUHLIX NPOH3-

~ Ifenvio HacTosuel paBoThI ABNSETCA ONpeae/eHHe BOIMOXKHOCTH HCMOMb30BAHHA LIEAOUHDIX CTON-
: BOA B KaUeCTBE OJIHOTO M3 PeareHTOB MPH OUHCTKE oTpaboTaHHbIX PACTBOPOB XMMHUUECKHMH BOCCTAHO-
" mmwemsaM, COAEPKALLMX HOHBI LUECTHBAIGHTHONO XpOMa.

Memoou u mamepuanbl. B kauecTse 06beKTa HCCNEN0BAHHA MCMO/L30BAHbI BbIOpPOCHbIE LLENOYHbIE
crommee BOJbI NPOM3BOACTBA CHHTENOHA W MOMENbHbI OTPabOTaHHbIH PacTBOp ralbBaHHYECKOro Lexa
xposmposaHus ¢ KoHueHTpauueit uonos Cr(VI) = 50 r/n, a TakkKe XUMHYECKHE BOCCTAHOBHTEIM-
Twocyasdar HaTPHs, NepCy b(GaT HATPHS U THAPOCYIbGUT HATPHA. Jlns onpeneneHns KOHLEHTPaLMi HOHOB
XpoM2 MPHMEHEHb! TUTPOMETPHUECKHE, HOTOMETPHUECKHE M (PU3UKO-XHMHUECKHE METO/bI HCC/IGNIOBAHHS.

PesyabTaThl 1 o0cyxaenne. OcTaTok HOHOB Cr®* onpenensnn uzsecTHbiMu MeTonamu [7-9]. Tlo-
AY4eHHHNH pacTBOP MMEJ CIIEAYIOLINHE XapaKTEPHCTHKH! pH-3.5, ceeTonponyckaHue — 45%, UBET - OpaHKe-
Bbifi NPO3pauHbIi. B KauecTBe HEMTPANU3yIOUIEro CTOKA MCCIe10BaHa CTOYHAR XKUAKOCTD, LIENOUHAR CTOH-
nas soaa (11ICB), ob6pazytowascsa npu npoW3BOACTBE CHHTENOHA Ha TawOPM3 co cneaytowmmu xapakre-
puctHkamu: pH=11.5, xumuueckoe norpedaerue kucaopoaa (XTTK— nokasaTtens COAEp)KAHUS OpraHute-
CKHMX BELIECTB B BOJIE, BbIPAXKAETCS B MHUIMIPaMMax KMCI0pOAa, NOLWEALEro Ha OKUCACHHE OPraHU4eCKiX
BelLeCTB, copepxkauuxcs B iutpe Boabl) - 3000 MrO2/n, ceeTonponyckaHue - 32%, naoTHocTb - 1.08 r/em?,
LBeT-Cepo-Genbiii MaTouHbIH. BbIGOp BbllEYKa3aHHOTO CTOKa ODYC/IOBAEH TEM, YTO B €ro COCTase coaep-
JKATCA LLENOYHbBIE PEAreHTbI, KOTOPbIE, Kak MPEArNoaranoch, MOryT CocobCTBOBATL OCAKACHHIO HOHOB 6 o
8 Buae ruapoxcuaa [10]. CylHOCTb 3KCNepUMEHTa 3aKitouanach B CCaytoLem: Ha 1 7 NPUrOTOBAEHHOrO
MOZENbHOrO pacTBopa ¢ coneprkannem nowos xpoma(VI) 50 r/n nobaBnanoCh MO 25 rpaMMOB BOCCTAHOBH-
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Telb, B KAYECTBE KOTOPbIX HCnosnb3oBanuch ruapocynbduT Hatpus (NaHSOs), nupocynsdut HaTpus
(NaxS;0s) v Trocynsdar Hatpus (Na,S,03).

YuutbiBas, 4To Haubonee noaHoe BoccTaHosaeHne HOHOB Cr™ 1o Cr*' uaeT B cHAbHOKMCON cpese
[1'1]. B MonenbHbli pacTBOp NpuaKBaniu KOHUeHTpHpoBaHHyto HSO4 ¢ nosenexuem pH cpeasi a0 3Hauenus
pH = 3.0-3.5. Xox akcnepuMeHTa 3aKj0Hancs B CACAyIOLEM: B MepHble LMAWHAPLI Hanusanock no 100 ma
IPUTrOTOBJAEHHOrO KHCJOr0 MOJEIBHOIO XPOMCOAEPIKALUEro pacTBOpa, COAEPIKALLEr0 BOCCTAHOBHUTENb H K
HWM B ONpEAENEHHOH NPONOPLIMM MPHIUBANIOCH OTMEPEHHOE KOJIMHECTBO LIENOHYHBIX CTOYHBLIX BoA. Bribpa-
Hbl cenytouine cootHowenus XCC: LLCB = 10:0.2, 10:0.5, 10:1, 10:2, 10:5, 10:10. [Tpu nobasnenuu Lie-
JI04HOro cToKa Habalonajoch MrHoselHoe obpa3oBaHue ocaaka 3eneHoro usera, 06ycnoBaeHHOro 0Opaso-
saHvem Cr(OH);, Macca KOTOpOro BHauasne yBeauunBanach (puc. 1), a 3aTeM HECKONbKO CHHKaNach, 3TO
obbacHaeTcs TeM, uTo ruapokcua xpoma(lll) obnanaet amdoTepHbIMH CBOMCTBAMH M PacTBOPSETCH B H3-
ObiTKe Weno4u ¢ 0bpa3oBaHHeM BOAOPACTBOPUMbBIX XPOMHTOB, B COOTBETCTBHH C YPaBHEHHEM:

Cr(OH); + NaOH = NaCrO; + 2 H;O

Jns ocaxcaenus Cr(OH); onTmanbHas Bennunna pH BoaHo# cpenst coctasaser 4.9 - 6.8 [12].

Jlns noctuxkenus 3HadeHuit pH B ykazaHHOM uHTepBasne (pHc. |) HaliaeHo, uto cooTHoweHus XCB,
CO/IEPXKALLEro rUAPOCYIb(UT, MUPOCYIbGUT U THOCYNb(AT HATPHS CO LIENOUHBIM CTOKOM cocTaBuiu 10:5,
10:2 1 10:5, coorBercTBenHo. [1pu makcimanbHom cooTHowennn XCB:ILICB=1:1 ne3arucumo oT BHaa uc-

NOJIb3YEMOIro BOCCTAHOBHUTENSA 3HAYEHHE pH BCEX TPEX CMECEBbLIX dmanpaToe konebnercs B npeaenax pH =
Li=12,
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Kak BMAHO M3 KPHBbIX, MPUBENEHHbIX Ha pUcyHKe 2, Hanbonbluee 3Hauenue pH nocrturaercs B ciay-
yae MCMONb3OBAHWS MUPOCYNLGHTA HATPHSA, HAHMEHbLLEE - MPH MATbIX A03UPOBKAX MMAPOCYNb(HHTA HATPHSA,
a npu no3uposkax donee 40 ma Ha 100 Mn MozensHOro cToka - THocyabdara Hatpus. CneyeT OTMETHTS,
YTO BbICYLUEHHbIE OCAAKH UMENH OJHOPOAHBIH 3eneHblii useT, npucywunii ruapokeuay xpoma(lll). IMocnen-
Hee 00CTOATENLCTBO MO3BOMAET, B MPHHUMIE, PeKYNepUpoBaTh AOPOrOCTOAIUMHA NPOAYKT M NPUMEHATL IR
JanbHe#Lero NpoOM3BOACTBA MK 1S NOAYUEHHS APYTHX LUEHHbIX XPOMCOAEPKALUMX COEAHHEHHH.

W3 rpadukoB, NpUBEAEHHBIX HA PUC.3, OYEBUIIHO, YTO C yBEHUeHHEM npunkBaemoro obvema LLICB
3Havenus XK nsaHoMepHO MOBLILLAKOTCS, YTO, BMOJHE 3aKOHOMEPHO, YUWTbIBAad BbICOKOE COAEpIKaHHE
OpraHuyeckoi coctasnsiollei B weno4HoM ctoke « TatwnOPM3y.
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W3 npuBeaeHHbIX rpa@uecKuX 3aBUCHMOCTEH CIEAYET OTMETHTb U TOT GaKT, YTO NpPH HCNONbL30Ba-
HUHM THOCY/IbhaTa HATPHsl B KAYECTBE BOCCTAHOBMTENS JOCTHIaeTCs MaKCHMAalbHas Macca BbIMaBLIEro ocan-
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K2, HAUMEHbLUEE 3HAYEHHE NPU A03UPOBKE LLENOYHOMH CTO4HOH BoAbl Gonee 50 ma nocTuraercs s ciyuae
HCMONb30BaHMA NHpoCybdHTa HaTpus (puc. 1), «

: OKenepuMeHTaNbHO MONly4eHHas Macca 0CaiKka HeMHOro MPEBLILACT TEOPETUUYECKH BOIMOKHYIO.
BBHLY TOro, 4TO 06pasytoumiics ruapokcua XPOMa yBnekaeT 3a coboii apyrue coenmHenms, MPUCYTCTBYHO-
LUHE B pacTBOpe, 06beANHAS MX B pe3ybTaTe MPOTEKAHUA Npouecca Koaryasumm g arnoMeparhl. u NoIToMy
Macca binasluero ocaaka aocturaert 20 r/a.
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AHATU3UPYS NOAYYeHHbIe KPHBbIC Ha pUCYHKe 4, MOKHO caenaTh BbIBOA. 4To KOJIMYECTBO HOHOB
xpoma(lll) ymenswaercs MpH yBenn4eHnu konuyectsa seoaumoii 11]CB.
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Puc. 4. 3usucuviocms ocmanmovmoi Konyenmpayuu xpoxa(lll) om Koauecmaa nputucaeton LCB u uosnos
UCNOALIVENOCO BOCCMUunOBUme. 15

Hau6onsuee suavenne nekomoro napamerpa B cnyuae nobasnenns S ma LLICB k 100 My MOETbHO-
ro XCB B Tex IKCMEPUMEHTAX, I1€ B KA4ECTBE BOCCTAHOBUTENS MCNOAb3YeTCS FHApOCYbhUT, NUpOCYNb(UT
H THOCYAbdAT HaTpus. Yeenuyenue Ko.nuectsa seoanmor LUICB npusoaur k YMEHBLIEHHIO OCTATOYHOrO
conepxanus Cr”,

Oamako octatoyHoe coaeprxanue Xpoma B QuibTpaTe. vuuTbIBas ero BbICOKYIO Ha4anbHylo KOHLEH-
TPALHIO, HE NO3BONSET AOCTHYbL 3HAYEHHIL. TpebyembIx 15 ¢6poca CTOYHBIX BOA Ha Ouonoruueckue ounct-
Hble coopyxeHus (0.5 mr/n no Cr~ u OTCYTCTBHE o coaepkaruio Cre™), Ho yroT BOMPOC yCnewHo petuaer-
CA JNCKTPOXUMHYECKHM METOI0M OUHCTKH no MNZAK.

Onpenenewo, 4to npu ucnonb3osanmu B KauecTBe BOCCTAaHOBUTENA THOCYAb(aTa HaTpua octaToy-
HOE ConepkaHHe MOHOB Xpoma CHuxkaeTcs 10 4 M/, HCNOAb30BaHMe ruapocyasbuTa Hatpus nozsonser
CHH3UTL OCTATOUHOE conepKaHHE XpOMa Tonbko a0 120 mr/n. Jlannoe 06CTOATENLCTBO NO3BOARET caenaTh
BbIBOA 06 3heKTHBHOCTH paboTs THOCYNb(aTa HATpUA B KauecTse peareHTa - BOCCTalOBHTEAS. B cooT-
BETCTBMM C NaHHbIMH, MPHBEAEHHBLIMK Ha PHUCYHKaX | W 2, 04eBMAHO, YTO B AaHHOM cny4yae onTumManbHoOMI
ABaseTcs nosumposka XCB:ILCB = 2:]. MpH KOTOPOH 10CTHraeTCS HaUMeHbLIas KOHUEHTPaLMUs OCTaTOUHOrO
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XpoOMma B pacTBOpE, NPH DTOM JyUiUHE NOKA3ATENU JOCTHIAKOTCA MPH HCMOAL3OBAHHH B KAYECTBE BOCCTAHO-
BHTENS THOCYIb(aTa HATPHS.
3akaouenue. [IpUMeHeHHe NaHHOMO TEXHONOHYECKOrO PELIEHHS Nepea TPaaAHUHOHHLIMU pea-

FCHTHLIMW METONIAMH yAaJIeHHA HOHOB XPOMa W3 BOAHbIX CPe/l 1aeT:

* BOSMOXKHOCTb HCMONL30BAHNA LLUENOUHOH CTOMHON BOALI B KAYECTBE PeareHTa Ansl OGerdyeHus npo-
Lecca BbIAGNCHHA W Pa3AeNeHHs LIeeBOro NpoayKTa;

~ BO3MOXKHOCTL yMEHbLIEHHS CE6ECTOMMOCTH OYMCTKH H3-3a HCKIIOUYEHHS NPUMEHEHHS AOPOrOCTOR LIHX
peareHTos;

- BO3MOXHOCTb pEreHepaUnH WK peKynepauru CoeIMHeHH Xpoma, COEPKALLNXCS B OCAKe;

- Majioe KO/JMHECTBO 00pa3yrollerocs 0canka, B CBA3H C MCKIIOYEHHEM M3BECTKOBOIrO MOJIOKA B Kaue-
CTBE MOALLENAYMBAIOWErO PEAreHTa.
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®. K. Opkabaes

XPOM(VI) HOHJIAPUHT KAUTAPHIIULL JAPAKACHUTA ULLIKOPJIH OKABA CYBJIAPHUHI
TABCHPUHU YPTAHULL

Pegepar, Myawvvionune veaud yusiuu. Tanbeanuka Ba 6olwKa Hwad YMKapuWLL OKaBa CyBnapuaark
XPOM HOHIADHHH peareHTaap €paaMuaa TO3anau KeHr TapkanraH Xxucobnanaan. Kopxonanapaa Tawnamimng
sputmanapuu  xpom(VI) WoHnapuaan To3anaw ywdy WOHNAPHW KadMil &k HaTpuil  THOCyAb(har.
nupocynbdar, Gucyabdutnap uwrupokuaa xpom(l1l) wornapuraua KaiTapuiu OPKATH aManra OLIMPHIAIH.
Xpom(I1l) vonnapurm kam 3pyBHaH XpOM FHAPOKCHI XOAAA @KPATHE OAML YUYH YAApHU Typi peareHTaap
(NaOH, KOH. Na:COs, oxakau cys Ba 6..) KaiiTa HLAaHAIH. =" :

AWHWKCa, OKaBa CyB Ba YMKMHAM IpUTMAnapHu To3anawaa 6olka Wwnad unkapuiaard
OKaBalapHH Kyanaw KaTra KM3MKKLW YHFOTaau.

Ywdy wnwaa xpom(VI) WHOHNGpUHWHT KaHTApMAMWIMKCa CHHTENOH WWNA0 uYMKapWAa XOCH:
Oynaaurad WWKOpAM OKaBa CyBNAPHWHT Tabcupd ypranuaran. Xpom(VI1) uonnapununr xpoma(lll)raua
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<aiTapuiMLLIM  CaMapafopanrk  KYANaHW/aauraH KaWTapyByM Ba MLUKOP/IM OKaBa CyB MHKIOpHra
SOFMKIMIK  YCTHAA  W3NaHKWAap onu6 Oopunran. Kakitapysuu cudatupa THOCYAbDAT HATPHH
<ynnannraHﬂa MIIKOPAK cyB MiTHpokuaa Xxpom(VI) HOHNADHHUHT KONAMK KOHUEHTpauusacu 4 mr/a rava
xamaiiran. Xyaay Wy lIapoWTAa TUAPOCYAbGUA HATpui  Kyananuaranaa XpoMm(VI) uoHnapuHHHT
koHUeHTpauusck 120 Mr/a rauya kaMaWTHPULLITa SPHLLKATAH,

Ywby wuwmpan maxcad, xpom(V1) MOHNApHHW CHHTENOH HMWad uukapuiuna xocun 6ynaaura
YUKMHAM HWIIKOpUH OKaBa CyB MIUTHPOKMAA KaWTapuauwkHW ypranuw. Xpom(VI) uoHnapuumur
xpom(Ill)raua kaHTapuanil camapacHHM ULLKOPHI OKaBa CyB MHKIOpPHIa Ba Ky/UTaHW/Ia[lMraH KanTapyBy1ra
SOFNHKIUIMHY aHUKALL.

Memooonoeus. Tekiwnpuin oObekTH cudaTHaa CUHTENOH Mwnad uukapuiluaa Xocun Oynanurad
HILIKOPHH OKaBa CyB Ba rajlbBaHMK XpOMJall LEXH YMKMHAM MOAesb dpUTMacuaaH ¢oiinananuiarad. Xpom
HOHNapH KOHLIGHTPALMACHHW aHMKIAll YYYH THTPOMETPHK, (DOTOMETPHK Ba (DHU3MK-KUMEBHH Tax/iui
yCyinapH KyJJaHuIraH.

Hamuii aneunueu. Vilwkopud okaBa CyB WLITHPOKMAA KaWTapyBuM cudaTuaa HaTpuli THoCynbbar
kymnasunranga 50 r/n monens sputmanard konavk xpom(VI) vonnapuHuHr Muxkmopu 4 mr/n rava
nacaiiuiy aHuknaHad. Xy[aM Wy WapouTaa FMAPOcYAbdMT HATphil Kyanauunranna konauk xpom(VI)
HOHNAPHHHUHT MUKAOPH akat 120 mMr/n rava nacaiuiuu Ky3aTHIAH.

Onunean namuocanrap. Xpom(V1) noHnapuH¥ MWKOpHH OKaBa CyB HILUTHPOKHAA KalTapull ycTHaa
ymcasunraﬁ TaAKMKOTNap HaTHXKackia XPOMJIM YMKMHIAM JpPUTMa Ba MLUKOPWI OKaBa CYBHMHI ONTHMA
mucOaTnapy ypHaTWAAH, spuTMana Koaauk XpoM(VI) HOHNAPUHHHT 3HI KaM MUKIOpHHH 6epyBun HucHar
MOC paBHLIAa 2:] IKaHIMIH aHHKNAHIH.

~ Kaaut cyzaap: xpom(VI) Hounapu, kuméBMii KaiiTapyBuniap, MWIKOPHI OKaBa CyBnap, XpoM/H
CYB, KHCJIOPOIHH KHMEBHMM Kabyn KMIULLH.

XycycusiTaapu:

-aacTaabku 3puT™Ma Ba MILKOPHH OKaBa CyBNapHUHT ONTHMal HUCOATAapH aHHKIAHAM;

-MaKCHMan HaTvxka 6epyBUM KaTapyBUM aHHKIAHAH.

F. 1. Erkabaev

"STUDY THE EFFECT OF ALKALINE WASTEWATER ON DEGREE OF REDUCTION OF
CHROMIUM(VI) IONS

. Abstract. Background. Reagent method of removal of chromium ions from wastewater of galvanic
and other enterprises is spread. Purification of waste solutions from chromium (VI) ions by their reduction to
clromium (111) ions is carried out in an acidic medium by chemical reagents such as thiosulfates, pyrosulfites
-dsodlum or potassium bisulfite. To isolate the chromium (11I) ion in the form of sparingly soluble chromi-
—(l]l) hydroxide, wastewater subsequently is basified by reagents: NaOH, KOH, Na,COs3, lime milk, etc.
Of particular interest is the use of wastes as reagents for sewage purification

Purpose. The aim of this work is to study the recovery of chromium (VI) ions in the presence of al-
kaline wastewater of syntepon production, to investigate the degree of reduction of chromium (VI) to chro-
muum (111) ions depending on the amounts of alkaline wastewater and the chemical reducing agent.

Methodology. The object of investigation chosen is the exhaust alkaline wastewater of syntepon pro-
duction process and the model spent chrome plating solution from galvanizing plant. For determination of
chromium ions’ concentration the titrimetric, photometric, physicochemical methods were used.

. Originality. 1t is found out that by using as reducing agent of sodium thiosulfate in the presence of
#alme wastewater, residual chromium (VI) ions in the model solution at initial concentration 50 g/liter are

ced to finish concentration 4 mg/l. Under the same conditions the use of sodium hydrosulfite reduces the
nsndual content of chromium (VI) only down to 120 mg/I.

' ‘Findings. Studies on recovery of hexavalent chromium in the presence of sewage enabled to estab-
ﬁthe optimum ratio of the chromium-containing alkaline solution to the waste water, 2: 1, respectively, at
ﬁch the lowest concentration of residual Cr (V1) in solution exists.

Keywords: chromium ions (VI), alkaline wastewater, chromium-containing water, chemical oxygen

_ . Highlights:
E -the optimal ratio of the feed solution and the alkaline wastewater are determined;
3 -reducing agent effecting on the maximum Cr(IIl) recovery value is detected.



