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Methodology. Standard methods for processing mineral raw materials by sulfuric acid method, with
pH control, element and chemical composition of solutions by volumetric and titrimetric methods of analy-
sis.

Originality. The possibility of obtaining magnesium sulphate and gypsum binders from local dolo-
mite by its decomposition with sulfuric acid was established, followed by filtration of the resulting suspen-
sion, crystallization of magnesium sulfate from the filtrate, separation and drying of the product.

Findings. Calculations have been made and a technological scheme for the production of magnesium
sulphate has been developed, pilot-industrial tests have been carried out, and optimal technological parame-
ters have been established. The developed technology provides a high quality product with a lower cost
compared to imported analogues.

Key words: Dolomite, sulfuric acid, gypsum, ammonium sulfate, filtration, evaporation, crystalliza-

tion.
Highlights:
-magnesium sulfate and gypsum binders from local dolomite were obtained;
-experimental and industrial testing of the technology was carried out;
-the quality of the product meets the specifications.
VK. 666.295
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Pedpepat. Ilpednocwiika npobnemvl. B MpOLECCE BOCCTAHOSICHMS B HIBACHUCHI COEIUHEHUIH HOHOB
xpoma(IIl) u3 oTpaGoTaHHBIX XPOMATCOAEPHKALKMX PACTBOPOB COMYTCTS)SOMBIC KOMIIOHCHTEL, KaK JKeJe3o U 1py-
Tvie, 3arpsBHAIOT KOHEUHBIE MPOAYKTHL [T03T0My 0TpaGoTAHHBIE TEXHONOMMSECAME PACTBOL! HYXK/IAIOTCA B MPe/iBa-
PHTENTLHOM OYHCTKE.

Jins otnenenys ruppokcuaa skenesa (M) u3 0TpaGOTAHHOND XPOMSTCOASIEAIICTO PacTBOpa BOCTIOJTE30Ba-
JHCh CTIOCOBHOCTBIO OCAYKICHHS METAIOB B BHE THAPOKCHA0S Np# pasmsssssx pH Cpejibl, KOTOPOE AOCTHIAETCA
TOAIIE/IAYUBAHHEM PACTBOPOM €KOrO HaTpus. N OnTMMANbHOIO HpOSEACHMS mpolccca ¢unsTpauuu Heob-
XOZMMO H3Y4HTH CTENEHb OcakAeHHs HoHOB xenesa (1) u xpoma (1), 2 Tascee smsssme pH pacTBOpa Ha MpoLece.

. I]ensio HacTosmieH paGoOTHI ABNAETCA H3yJCHHE NPOIECCCa OCAMASHNS IHIICa, ruapookcnzios xenesa(ll)
1 xpoma(lll) rpu nomy4enny okcuaa xpoma(Ill) u3 0TPaGOTAHHEIX XPOMSTCOACPRAIHX PACTEOPOB ranbBaHu-
9ECKOro MpOLECCA XPOMHPOBAHMA, ONPENECHHE ONTHMAIGHEX HSpaMETpOs NpOLECCOB OCANCHHA H
(ubTpaumuK 06pasoBaBIUMXCA NPOMEXKYTOUHBIX IYJIBI K MOMYSACMOND HpOAYKTa.

Memodonozust. VICoNnb30BaHbl METO/b] CEMMEHTALMOHHOND OCHAUCHIS H BaKyyMHOH dwmsTpaiyy, 06-
Pa30BaBLIMXCA MPOMEKYTOUHBIX IyJIbIT THIICA, runpookcuios xencsa(lil) u xposa(Ill).

Hayynaa noeusna. YCTaRHOBIEHO, YTO /Ul CBA3BIBAHHA HOHOS SO.” coomsomenue H,SO,:Ca(OH), co-
crarisier 1:0.7, a /1 NPAaKTUYECKVX LieIeH BBIICYKA3aHHOS COOTHOMICHES MOMHO NPHHATH 1:0.8+1. Tatoke onpeie-
JIGHO, TO OITHMATBHBIM COOTHOMIeHHeM TwapokcHa xpoma(lll) & NaOH (10%) ssercs 5:1. Ipu cobmoneHun
BhILIEYKA3AHHBIX COOTHOLIEHH} peareHToB pH pacTBopa XpoMa yBEAMSHICE 20 pH=6-6.5, 95-97% uoHoB O Bul-
DAJAI0T B OCAIOK.

Honyuennvie dannsie. ONpeaeneHbl COOTHOEHNE KOMIIOEEHTOS A NPOBE/ICHUS IPOLIECCOB ocax-
nenus runca H;SO;Ca(OH), =1:0.7, u rumpoxcuna xpoma(Ill) Cr(OH);:NaOH=5:1, xotopsie ONTUMA3HPYET Mnapa-
METpbI npoliecca (UIBTPALUK MyNIbII THICA, THAPOOKCHIOB sxenesa(1IT) u xpoma(TI).

: KuioueBble CJI0Ba: MyJbNa, CKOPOCTh (HILTPALMH, QHALTP-TKAHS, XKH/IKAS ¢asa, TBepas ¢asa,
BSA3KOCTb.

OcobennocTu:

- OTpe/e/IeHE! COOTHOIICHHS KOMIOHEHTOB /ISl TIPOBE/ICHHS NPOLECCOB;

- YCTaHOBJIEHBI ONTHMAIbHbIE TAPAMETPI NPoLECca GHAbTPALME MybIl.
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... Jlns 310rO PacTBOp IMAPOKCHIA xpoma(Ill) nepesocunu B CTaKaE, EMEpES Pl PacTB0pa BbIICYKa3aHHLIM
Meroziom, noGasisuii 10%-usii pactsop NaOH v onpenensin, 910 sasan0 ocassess mposciza xpoma(ll) npo-
ycxout npu pH=4.5, 2 IOJIHOE OCAXKICHHE [P pH cpenpl, paBHOH pH=6.7-7 (g=c. 1}
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Puc. 1. 3agucumociib CmeneHi 0CaXcoeHus M—ﬁw

HesnauuTebHbIE OTKIOHEHMs 3HaueHnii pH ocaxeRns xencsal i) = xpose(1ll) oT JMTEPATYPHBIX HC-
TOUHMKOB Ha HALL B3C/Is1 06yC/ARIMBAIOTCS PUMECSMH B COCTABE HCXOZHOMD PECTEOP2.

OMNBITHBIM ITYTEM YCTAHORJIEHO, YTO ONITUMATIEHOS cooTHOweHHe rEposcsss xposa([1) 1 NaOH (10%) sB-
ssierca Cr(OH); : NaOH =5:1. Tlpn cobmonerny BBILICYKA3aHHbIX COOTHOMCSNE PEarCHTOB pH pacrsopa xpoma
yBenmuuutes 10 pH=6.4-6.8, 1 95-97% yoros Cr’" BHINAAIOT B OCANOK. Vacmmarswe somescrsa NaOH BbuLe onpeze-
JCHHBIX 3HAYCHHH He RIMSET Ha CTETeHb OCAKIICHIA TH/POKCHIA xposa(lll), samasimes IpsOARIICHHE IIENOH TIPH-
BOIWT K PACTBOPEHUIO OCA/IKA MMPOKCHA xpoma(Ill) B pesybrare KOMITIERCO0OpES0BasSs HOHOB xpoma(lll) ¢ rmz-
pokcuaom Hatpust [11]. IlposenenHbIe WCCIIEIOBAHHUS TIO ONPE/ICTICHHIO CoOTEOEmESNEE CSPHOH KHCIOTBI M THAPO-
KCHZIa Kalbius (PUC.2) AT BO3MOXKHOCTb OMPEACIIHTE ONTHMAIHHOE COOTHOMNSSNE EOMIOHCHTOB JUTSL OCAKICHIA
CEPHOKUCIIOTO KallbLWs,
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Puc.2. 3a6ucumocb Chiener 0CavcOeHust CEpHOKUCI020 KATbYLs O coonsaomesas H:S0, : Ca(OH);

Pe3yJBTaTs! ONBITOB MOKA3BIBAIOT, YTO IHPOKCHIL! senesa(lll) # xposa(ill) & oTpabOTAHHEIX XPOMATCO-
JlepKaIMX PACTBOPaX MOXKHO OCAKIATH i H3BICKATH OTIENBHO TIPH PavTHYHbX PH pacTsope, mpeteM CRASHIBAHHC
SO, HOHOB TMPOKCHIOM KalbLHA HE MELIAET MPOLECCY BBIIENeHHs OKCHA xposa(Til).

Wsyuenne mporiecca GpUIBTpaUuH MyIbi, 00pasyiolMXCs TP BEUICICHNN B3 pacTsopa THIPOOKCU/IOB
XpOMa, JeNe3a 1 CEpHOKHCIOro KanbLMs TPOBOJIH Ha 1aGoPaTOPHOH YCTaHOBKES, KOTOPES COCTOHT K3 y3/I0B
HAKOTHMTEIA-TEPMOCTATa M (PUIBTPALKH (puc.3). B kauecTBe GHIBTPTKAHH JCTIONE30BATH NOMDCIOPBHHIIL
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Thyasas e sasomuTeN NEpeKayMBaeTCs B Bammss0i cTakaH (1) BakyyM-(GHIBTpa, H3rOTOBIEHHOTO M3
CTEKRE, SUCTRSNNESD &3 LHIMHIPHYECKON M KOHMSSCR0# SacTei, MEXTy KOTOPSIMU C NOMOILBIO CTPYOLMH IUIOTHO
TPIDEENEEIES geumenossas IEPeropo/ka (2), CBepxy XoTopoil yKiIaibBaeTcs QUIsTpoBaIbHas TKaHb. OuibTpar U3
m_ﬂ'hng)crexaﬂ B pacrpeeamTemssyi0 KopoOKy (3) yepe3 KOTOpYIO MOCTYNaeT B COOTBETCT-
BYIOlD GumsTp-cSopEsac

ChncaisncTs myabbl K Pa3/IeeHHI0 Ha TBSPEySO & AKyio (asbl pH QUIHTPOBAHUH MOKHO OXapaKTEpH-
30BaTS CHmpCT SemTpaimy. V3Mepsis KOMMHeCTS0 # Spess NPOXOXK/IEHHS ITyJIb Yepes (GHIBTD, ONpeeNmy cKo-
POCTH kX S

. Puc3. Cresa guaempayuonHol 1a60pamopHoil yCmarosKu
1-nanusros e 2-nepe20pooxa; 3-pacnpedenumensan Kopobka;
4-npyocusa sawcssesaz; S-unbmp-cOopHuUKu; 6-6aKyyMMAHOMEMD;
7-GeHmuTs pezympoaxt PAspANCEHUs; 8-8aKyyMHACOC; 9-(hukcamop.

mn THIICa, THIPOOKCHIOB aenesal Il & xposa(Ill) npescrasneHs! B TaGuHLE 2.
w'mmu nybh ¢ 0caoKamu s, udpooxcudos dicenesa(lll) u xpo)ua(III)

— ——

ITyabmsl
S — CrioH), Fe(OH), CaSO;2H;0
CooTHomesm— 1:114 1:1820 1:9.50
Co =% 86 520 9,52
B i 26.120 44320 35.230
y@ 15300 1380.0 1612.0
pH cpems 6.5 4.0 55

Pesimssisi SESITOS 110 M3YHCHHIO CKOPOCTH QEISTPaEH IyJIbIl CEPHOKHCIIONO KajbLs IHAPOKCH-

OB Wq’nenem B T1a6.3.

hﬁ!m hunsmpayuu nymon ceproscaces s, 2u0pokcudos sicenesa(lll) u xpoma(lll)

E?“’"’ il Tommma | CkopocTs Qb | KI/M” CeK
Hanmesosssmeawss Jlasnenve, //M+10° | Bpeses. cex TBEp/IOro

s, 2o 1o TBEpAOH hase | no UKo dase

300 0.5884 23 13 0.162 0.86

Cr(OEs 200 0.5884 13 9 0.322 1.63

100 0.5884 6 4 0.540 2.72

300 0.5884 24 16 0.351 1:52

FeiOEy 200 0.5884 14 10 0.498 2.48

100 0.5884 5 5 0.722 3.65

300 0.5884 21 13 0.368 1.83

CS0-20 200 0.5884 12 8 0.584 2.90

100 0.5884 7 4 0.827 4.12
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U3 jaHHBIX TaGIMIB! 3 CELyeT, YTO NPH NOJENaYMBAHAH XPOMSTOORERENIEND PacTBopa B 0CallOK
BBINANAIOT KPUCTA/UTEL, T CONEPAKAHNE TBEP/OH (pasbl HEBEUKO OT 5.20% no 9.52%. ssssocTs 006pasoBaBlIeHCs
CyCTIeH3HH HAXOIHTCA B Ipefienax ot 26.12 mm’/cex 10 44.32 Mv?/cek. CHSRyeT GusTams, =T0 TeKy4ecThb pac-
TBOpA MaJIO H3MEHSETCA OT TEMIEPATYDBI, C/ENOBATEINBHO, CKOPOCT (HHISTPEINNS SESSSSNIEILEO 32BUCUT OT
TeMMepaTyphi, O3TOMY JAHHBIH NPOIECC H3YUAH TOMBKO NPH KOMHATHOH TEMmEpETypE.

3akmouenne. [TonyueHHbIE Pe3y/IbTATH O3BOJSIOT ONPE/ICTHATS ONTEMENSSSI: COOTHOMICHHA KOM-
[IOHEHTOB JUIS TPOBECHHA MPOLECCOB OCAK/ICHHS, Pa3Ae/CHHs, 3 TAOKS JETENNNETS SpEcMicMbIC Napa-
METpBI Mpouecca (QHITPALHEH MyJIbIl THIICA, THIPOOKCHAOB senesa(lll) # xposs{ll). Iipe SOCTOSHHOM JaBJIE-
HHH C YBEJMUYEHHEM TOJILLHHEI OCAIKA CKOPOCTb (PHIIbTPAIH YMEHBLUACTCH, DosToNy @ENEIpOSasmE T0TyYaCMbIX
0CAJKOB Y/I0GHO NPOBOIUT B HECKOJIBKMX NIEPHONMYECKH PaboOTAIOUIMX HyTS-SMISIpES. BESSOIRONMX [Iepepa-
GaTHIBATD 3HAUNTE/bHBIE 0OBEMBI CTOYHBIX BOJL, TIPAKTHIECKH IIEPEXO/Is K HENPEPESSSINey ey O4HCTKH.
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®. U. Opkabaes, Y. K Axmenos

THTIC, TEMUP(IIT) TUZPOKCH/IA BA XPOM(II) M'MPOKCHJUTAPHH YVKTHPHIL BA
OUJIbTPJIALL JKAPAEHIAPMHU YPT AHUII

Pedepar. Myammonunz xenu6 wuxuwu. ONTH BaNCHTIH xpom(VI) wonnapuss xpose(Ill) raua
KaliTapum Ba YHMHI OHPAKMAlapuHM @XpaTu0 ONHIIA2 TeMUp Ba 6olIKa KYIUMMSanap QEHHAIHTaH
maxcynothn wunocnaiimy. IyHuHr ydyH XpOMIM HHMKHHIM 3pHTMANap KaiiTa HISamaaH OJJIHH
TO3AJIAHUILH 3apYP.

Ynkunmu xpomar sputmanapiark temup(lll) rumpoxchasn axpaTn® ONULI yYyH METAAAapHHHT
Typnu pH Myxumiapaa uykummaan GpodnanaHiuk, GyHja MyXHTHH HaTpHil MIIKOpY EpAAMEAS POCTAA/MK.
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Ouastpass  smapefsmay  Me€puza onub OGopmm yuys temup(Ill) ruppoxcun, xampa xpom(IID)
THApOSCSSSSDws——" SYKHUIL [apaXaJlapUHK YPrasuil 3apyp.

Yoy mmaes vaxcad, TalbBAHHK XDOMIalll XapaHHArd YHKHHIM spuTManapiad xpoma(Ill)
OKCHI® ZEpeTed ommul xapaemma temup(IIl) rempoxcua, xamaa xpom(IIl) ruapokcHAapHMHUHT YYKULI Ba
OuasTpames mpesssapuHy ypranum. OpannK Nyasna Ba MaxCyJOTHH YYKTHDMLI, Xamaa (HIbTpiain
HKAPSSEIEINENET QETHMAN 1aPAMETPIAPHHH AHHKIAM.

Memadeasens. Xocun Gynanuran opamsk mymsnazap: rumc, temup(Ill) rugpoxcun sa xpom(III)
THADOECEISSMSSS CSOMMCHTAlMOH YCYIJa UVKTHDHIN, XaMmJa BaKyyMmAa OQHIBTpAaml MeTOIapH
Ky/nasmmres

Mo swommeu. SO,” vonnapunu Gornab oams yaye Kymmarad cynbpaT KMCIOTA Ba Kanbluii
ruiposcenmememss =wcbatn (H,SO,:Ca(OH), ) 1:0.7 sm Tansom seoamy, aManuit muwiap yuyH 1:0.8-1.0 nucbarna
o snenes. Bsssaex  XpOM HOHMApHHM gykvpsm yays xpom(lIl) rumpokcun Ba HaTpuil HIIKOPHHMHI
ontiMas ssetenmsps Cr(OH);:NaOH = 5:1 okammmrs ammxnaunu. FOxopuaarn HucOatinapra aman
KuHErasms spweswasssr pH=6-6.5 ra spumnnu6, 95-97% Cr{OH); uykmara Tywanm.

Omsome samexcanap. Tunc, xpom(11I) Ba Tesmp(Ill) reapokcHuIapy MyNbNANTAPHHK (QUIBTPIALI
apatEmse GEEEMEAsamTHPYBUM runc Ba xpos(lll) rHADOKCHIOMHM UYKTHPHII KapaCHHZAru:
H,SO-Cal0ES=207 CofOH);:NaOH=5:1 nucbarnap anuxnanms.

Kaser oinsap: nynbna, QuibTpaml TeamEr®, @MABIP-MATo, CYIOK (asa, KarTHK (asa,
KOBYIITROSI.

- mapeSsampes onu0 Gopum yayH xoﬁnouen’:q—' -mﬁtmapu aHNKJTAHMH;
- myonaEmEpEs SUALTPIIAL JKAPAEHWHUHT ONTHMAN NapaMeTpaapy YPHATHIIIH.

F. L.Erkabaev, UK Axmedov

INVESTIGATION OF PROCESSES OF SEDIMENTATION AND FILTRATION OF GYPSUM, IRON
(1) AND CHROME (1iI) HYDROXIDES

" Abstrset Sackground. In the process of recovery and extraction of compounds of chromium (III) ions from
spent chromess-sssssmsne solutions, the accompanying components, like iron and others, contaminate the final products.
Waste techmolingscsl salusions need to be pre cleaned,

To sepasste won (1II) hydroxide from the spent chu-contmmng solution, the ability to precipi-
tate metals & e Soem of hydroxides at various pHs of the medium, which is achieved by alkalinization with
a solution of sadiess Bydroxide, was used. To optimize the filtration process, it is necessary to study the de-
grees of precipistion of iron (I1I) and chromium (III) ions, as well as the effect of solution pH on the pro-
cess.

Purpose of this work is to study the process of precipitation of gypsum, iron (IlI) hydroxides and
chromium (I} & #e preparation of chromium (III) oxide from spent chromate-containing solutions of the
galvanic chromsums process. Determination of the optimal parameters of deposition and filtration processes
of the formed ssesmediate pulps and the product obtained.

Methodology. Sedimentation precipitation and vacuum filtration methods were used, intermediate
gypsum pulps. om (1) hydroxides and chromium (III) hydroxides formed.

Origimaliy. It has been established that for the binding of SO,* ions, the ratio H,SO,:Ca(OH), is
1:0.7, and for pemctical purposes the above ratio can be taken as 1:0.8+1. It was also determined that the op-
timum ratio of chromium (I11) hydroxide and NaOH (10%) is Cr(OH);:NaOH=5:1. If the above reagents are
observed, the pH of the chromium solution will increase to pH 6-6.5 and 95-97% of cr ions.

- Fimdimgs. The ratio of components for carrying out the processes of precipitation of gypsum
H,SO<CafOH). = 1:0.7, and chromium (III) hydroxide Cr(OH);: NaOH = 5:1, which optimizes the
parameters of the filtration process for pulps of gypsum, iron hydroxides (III) and chromium (IIT).

Key words: pulp, filtration rate, filter cloth, liquid phase, solid phase, viscosity.

Highleghts:
- the components of the process are defined;
- the optimum parameters of the pulp filtration process are defined.



