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OYUCTKA BEHSOJIA OT TUOPEHA METOAOM CEJIEKTUBHOIO
OKHCJIEHHUA

H. M. CMOJIbSIHUHOBA, B. A. ITBIXTHH

(HpencraBneHa HAYUHO-METOOHUYECKHM CEMHHApOM XHMHKO-TEXHOJOTHYECKOro ¢aKyanETa)

[onyuenne 0co60 YHCTBIX MAJIOCEPHHCTHIX COPTOB GEH30JMA HA KOKCO-
XHMHYECKHX NMPEANPUATHAX NMpeAcTaBaser G0JblIOH HHTEDEC B CBA3H CO BCe
Bospacramulefi NOTPeOHOCTbIO B HEM, KaK Chipbf JJid OpraHHYecKoro
CHHTe3a,

Hamu nposesexo uccaenoBanue no paspaborke cmoco6a OYHCTKH GeH-
3042 OT THOGEHA MeTONOM®CeNeKTHUBHOTO OKHMCJ/EHHS.

B kauyecTBe oxkucaurenss Oblia BhiOPaHa  XJODHOBATHCTAf  KHCJIOTA
(xJ0pHas BoJa), TaK KakK yKazauHwle B Jaurepatype [1, 2, 3, 4] pearentni —
nepMaHraHart ¥ OUXpoMaT KaJjus, XPOMOBOKHUC/AbIH Kanuil, KaaueBast COJb -
HAJCePHOH KHCJOTBHI M XJODHAas H3BECTb He [aJd B HAIUUX ONBITAX HOJO-
JKUTENbHBIX pe3yJbTaToB.

C uenblo onpejeleHHsl ONTHMAJbHBIX YCJAOBHH OUHCTKH GeH30JMa OF
THO(eHa ObIIO HCCaAeloBAHO BAHSHHE CAeRYIOIUX (aKTOPOB: a) COOTHOLe-
HHUST peareHToB — OeH30/: XJA0pHas BoAA; 6) KOHUEHTPAUMH AKTHBHOTO XJO-
Pa B XJIOpHOH BOJAe; B) CKOPOCTH H NPOAOJKHTEJNBHOCTH NePEeMeliHBaHUsA
peareHToB; I) TeMmepaTypel mpolecca.

Ounctxke mojBeprajics TOBapHbil «GeH30a Aas HUTpauuu» KysHeuxoro
MeTaJJyprudeckoro KomOGuHata ¢ Xxapakrepucruxkoit, corinacio TOCT
8448—61, a TaxkxKe B HEKOTOPBIX CAyUYasdAX HCKYCCTBeHHBle cMecH O6eH3o/a
u THOGena, coxepxkauine ot 0,023 no 0,033% nocaennero.

Oxk#cneRve NpPOBOAMJOCH CBEXKENPUTOTOBJIEHHON XJAOPHOBATHCTOM Kuc-
JIOTOH, MOJyueHHOH NYyTeM MNOJHOTO HACHIUEHHS BOAbLI ra3000pasHbIM XJO-
POM NpH KOMHATHOH TeMneparype (20°C) Oxucanteab CMeELIMBAJICH
C OYHIUEHHBIM NIPOAYKTOM B KPYIVIOJIOHHOIH KonGe eMKocThio 250 em3 mipu
WHTEHCHBHOM N€DEMEIIHBAHUH B TeUeHHe ONpe/eeHHOr0 BPEMeHH. 3arem
6eH30J1 OTALNANCS OT XJOPHOH BOALI B AeJHTENbHON BOPOHKe, HEHTPANH30-
BaJCcAd 1IeJ0uUblo, TPOMbBIBAJCA BOAOH, BLICYUIMBAJCA HaJA NPOKaJeHHBIM
XJOPHCTHIM KaJblIlHEM B TEUEHHE CYTOK ¥ aHAJM3HpOBAJICA Ha COAepXKaHHe
tHopena no 'OCT 8448—61.

PesyabTaThl 2KCIepUMEeHTOB NpHBeneBwl B Tabauuax 1—>5 u na puc. 1.

W3 panebix TaGa. 1 BHAHO, YTO NOJHOe yAajeHHe THO(EHA AOCTHraeT-
ca B TeueHue | MHHYTHI IPH COOTHOIIEHWH O6eH301 — xJdOpHas Boga 1:2,
a OpH COOTHOIIEeHHHW. 5: 1 MoJaHOro o6ecTHO(GEHHBAHUA He NPOHCXOAHT AdxKe
NpH MaKCHMaJbHOM BpeMeHH KOHTakTa (60 Mun.).

PesynbraTsl, npHBefeHHble B Talia. 2, mMoKasblBalT, 4TO KOHUEHTpa-
KA aKTHBHOIO XJIOP2 B peareHTe ORasblBaeT CYLICCTBEHHOE BJIHSIHHE Ha
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npouecc. IIpH NMOCTOAHHOM COOTHOIUEHHWH KOMITOHEHTOB CTEIEeHb OYHCTKH

IaJaerT ¢ yMeHbLUeHHEM KOHLUEHTPaAUHH XJOPHOBATHCTOM KHcaOTH. OjHako

YBeJHYCHHE KOJNIMYECTBA XJOPHOH BOAM A0 cOOTHOWEHUS 1 :5 (ombiT 4) xa-
Taéanna 1

BavsHHe COOTHOIUEHHS peareHToB Ha cTenenn obecruodeHnsanns GeHiona
(temnepatypa 20°C; coaepxanue THOdeHa s Gensone — 0,033%)

CooTHotue- . CooTHolme-

omu |11 82108 | o TT | evrioge: | omwe 412 06880m: | ST, | obecrmoge.
TOB BONA MHH. HHBaHHuA, % TOB BO1a MHH. HHBaHHR, %
1 1:2 1 100,0 10 2:1 5 71,0
2 » . 3 . 11 . 10 73,0

, 3 » 5 » 12 ” 15 91,5
4 . 10 . -1 13 , 30 95,3
5 1:1 1 . 14 5:1 10 47,0
6 . ‘ 3 , 15 , 15 55,0
7 . .5 , 16 | , 30 64,0
8 . L 10 . 17 . 60 82,0
9 2:1 3 67,0

e TIpM NATHKPATHOM ee pasbaBieHHH o0ecneydBaeT INOJNHOE YAAJeHHe
THOMEHA 3a CYeT JYUIUEro KOHTAaKTa pPEeareHTos. ‘

OmbiThl, NpOBeJeHHble IPH YHcae o6oporos mewaakn 420 u 600 o6/MuH,

110Ka3aJIH, YTO YBEJHYEHHE CKOPOCTH MEePeMENIHBaHUsA MO3BOJSICT COKPATHTD

) TaGauua2 BPEMsS KOHTAKTHPOBaHHA H JO-

- BARSIHHe KOHUEHTpAUHNW OKHCANTEAH HA CTereHb CTHYD -nque[’] CTeneHy OéeCTH—

: o(eHUBAHUSA MPH MHHHUMAJbHOM

o0ecTHODEHHBAHNS
_ COOTHOLUEHHHU peareHToB.

CooTHoe- JaHHBIE [0 BJHSTHHIO TPO-
Ne onpl- Crenenb HHEe peared- Crenennb HOJMXUTES/BHOCTH HepeMemHBa-
TOB paif;la:"‘e' T?{ﬁoﬁ?::;’" :{’lf;;;:gq‘gé HuA peareHToB (puc. 1) mokasmt-’
Bé'na *° BalOT, YTO ONTHMAaJbHOE BpeMs
'KOHTAaKTa COCTaBJSeT 5 MHHYT
IpH COOTHOLIeHHHU OeH30J : OKHC-

i 2 1:1 77 )
aureab | :2, 15 MHH., IpH COOT-
2 2 1:2 97 Howrenuu 1:1 u 50 MuH. TpH co-
3 5 1:1 70 otHowenuu 2:1. Ilpu pacxoxme
4 5 1:5 100 XJOpHOH Boabl | o6beM Ha
5 o6nemoB OeHszona obecTHOde-

HUBAHHA He NPOUCXOJHT BOOOUIe H3-3a HEJIOCTATKA OKHCJAHTE/S.

ILia BHISICHEHMA BJHSHHA TEMOEPATYPbl HA NPOLECC OUYHCTKH OeH30Ja
OBUTH NpPOBEJEHbI ONBITH B HHTEPBaJe TeMnepatyp 10—40°C npH pasiHuHbIX
COOTHOLIEHHAX OEH30/1a U OKHCJHTEJAS U DA3HOM BPEMEHH KOHTAKTa.

DKCNepHMeHThl, NPeJCTaBAeHHbEe B TabJ. 3, N0Ka3bIBAIOT, YTO yBeJHye-
HHE TeMMepaTypbl OKa3blBaeT MOJOXKHUTEJAbHOE BJHSHHE Ha [POLECC OKHC-
JiIeHUsl THO(eHa, OJHAKO B ropasfo GOJblLUEH CTENEeHH CKa3biBAaeTCs CQOT-
HOLICHHe OeH30/1a W OKHCJ/HTEJs, a TaKXKe BpeMsi KOHTaKTa (a3, Ontumann-
HOH TEeMIepaTtypoit NpH COOTHOLIEHUWH GeH3osa M OKHcAuTzas 1:1 u Bpeme-
HA KoHTaKTa b muH. asasercs 20—40°C. Takue TeMIepaTypbl MOXKHO JIETKO
CO3/aTb M MOAAEPXKHBATb B MPOH3BOLCTBEHHBIX ycaoBuAX. [IpaBiaa, ¢ Touku
3peHHsl HACBILEHHST BOAH XJ10poM GoJsiee Lejecoo6pa3Ho paGoTaTh HA HH3-

~1leM mpepede.
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Tadaunua 3

Bansinde Temneparypnl Hponecca Ha cTeness obGectTHodieHmBawus Gensona

g2 80| =y EEX 2 oy s 5 SEZ
S |5, 3¢z £33 ° 5 3Ez 5388
2 |&g] &85 S8 E 2 28 @s s G8E
COOTHOHIEHH£ KOMIIOHEHTOB ‘ .
1:2 20 40 3 } 100
1 10 1 78 21 10 5 84
2 2 1 100 22 20 5 100
3 30 1 100 23 30 5 89
4 40 1 100 24 40 5 100
5 10 3 94 % 10 15 100
6 2) 3 100 26 20 15 100
7 130 3 100 27 30 15 100
8 40 3 100 28 40 15 100
9. 10 5 100 CooTHOiIIeHHEe KOMNOHEHTOB 2;1
A0 | 920 5 100 29 10 5 78
1 30 5 100 30 20 5 71
12 1 40 5 100 31 30 5 77
COOTHOLIEHHE KOMITOHEHTOB 32 . 40 5 84
i 33 10 10 77
13 10 ) 46 ‘34 20 10 73
e | 2 i 100 35 30 10 78
5 | 30 ) 25 36 40 10 92
16 | 40 1 o4 37 10 15 87
17 10 3 81 38 20 15 92
18 | 20 ‘3 100 40 10 15 95
19 | 30 3 74 41 10 30 98
2 | 20 30 95 52 40 15 93
43 | 30 30 100 53 10 30 65
42 | 40 30 100 54 20 30 55
CooTHOmEHHE KOMNOHEHTOB 55 30 30 82
5:1 56 40 30 8l
45 | 10 10 31 57 10 60 76
46 | 20 10 47 58 20 60 82
47 | 30 10 29 59 30 60 84
48 | 40 10 68 60 40 60 96
49 | 10 15 50
50 | 20 15 55
51 50 15 37
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C uwenbio onpeneneHHs] ONTHMAJbHOTO PACXOAa WIEJOYH OBLIO Hcce-
JOBAHO pacnpeleseHue XJopa B NPOLYKTax peakiHH (OMBITHI MPOBOAUIHCEH
npu remneparype 20°C). PesynbraTel, npuBeAcHHble B TabJ. 4, NOKAa3bIBAIOT,

Tabanunua 4
Pacnpeaeacnne xJaopa B NPOAYKTAX pPEAKUHH

ConepwaHHe ,aKTHBHOTO® XJOpa, 2/4

Ne onmita | B MCXONHO# | B Gensone | B xaopHoii | B GeHsone
xa0pHOH | nochie peak- | BoXe no.Je | nocie Hedi-
BOIE LMK peakuuu | TpaJaH3anHH
1 3,55 2,75 0,0092 0
2 3,55 2,60 0,096 0
3 3,76 2,48 0,286 0,002
4 3,76 2,70 0,098 0,004
5 3,76 2,76 0,092 0,001

970 GOJbINAS YACTb XJ0pa NEPexXOJHT M3 HCXOJHOH XJOPHOH BOAbI, COAEp-
wawei 3,75 r/n xqopa, B Gedsonn (Ko comepxkanus xnopa 2,75 r/a). Ben-
30J1 B mpolecce NMepeMeHBaHus OKPaIIUBaeTcs B XapaKTepHBI AJs XJI0pa
3eqenoBaTthlil uBeT. [locie NpPOMBIBKH Lien0Ybl0 GeH30J 00eciiBeUHBaETCH.
Hesunaunrensnas vacts (0,1%) xmopa ocraercs B BOJe B CBA3aHHOM BHIE.

Ta6auna b
BausiHHe KOHUEHTPAUHKM 1eA0dM HA HeATpaiusanHw GeHdona

KouuqecmoJ Konunuecrso | Peaknus
Ne . Ifu(:gusxgtpo%- 6eH304a 1EeN0YH Koawuectso | Gensona
. OMBITOB N IJasa 1po- IJd Mpo- | MPOMBIBOK | mocAe mpo-
v MBIBKH, MA | MbIBKH, MA MbIBKH
1 1 50 30 1 KHCJaas
2 1 50 60 2 meao4Han
>
3 5 50 15 1 Kucnas
4 5 50 20 2 He10YHas
5 10 50 3 1 eJ0YHaga

Ha >ddexTuBHoCTs mpouecca HeATPasH3aAUUK XJA0pPA LIEJOUBI0O M HA e€e On-
THUMAJIbHBIA PAacXo/] CYHUeCTBEHHOE BJIHSIHHE OKAa3blBAET KOHIUEHTPAUMH. Lie-
Jaoun (tab.1. 5). JlanHble N0OKa3bIBAIOT, 4TO Hanbosee 1eaecoco0pasHo NpHMe-
HATb 1Jis1 HeliTpaau3anuu xjopa B Gensodne 10%-Hbili eakuit HaTp. MeHbiune
KOHUEHTDAUUH LUeJOYH BEAYT K YBeJHUEHHID oObeMa pacTBopa H YHCHAA
I POMBbIBOK.

Takum oOpa3oM, Ha OCHOBAHHH NPOBEINEHHBIX SKCIEPHMEHTOB MOXKHO
PEKOMEeHA0OBaTh caellylouiie ONTHMAJbHBIE YCJAOBHSI MpOlLecca OYHCTKH OeH-
3o/Ma 0T THO(EHA OKUCAEHHEM XJOPHOBATHCTOH KHCJAOTOM.

1. O6'bemuble cooTHOWIEeHHS GeH30J: XJopHas Boga — 1: 1.

2. Temnepartypa mnpouecca — 20°C.

3. BpemMs KoHTakTa peareHtoB— lb MHH. .

4. CxopocTh BpauleHus mewanaxkd — 600 o6/MuH.

Cnepyer OTMeTHTh, YTO XHMH3M IpPONECCa OKHCJIEHHS THOdeHa 10 CHX
NOp He BBISCHEH. :

ITo-BuaHMOMY, HanpaB/ieHHe peaKUHH H XapakKTep NPOLYKTOB OKHCTE-
" HHs1 THO(EHA 3aBHCAT OT THNA OKHCIHUTENR M YCAOBHH MPOBEAEHHS Mpolecca.
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Hawy skcnepuMeHTa/bHble JaHHbiE TOBODSIT O YACTHYHOM TPOTEKAHAM
peaKukd c 00pa30BAHHEM CEpPOYrIepoja.

C nenbio onpenesieHHsl BHIXOJa 6ec:TH0(beHHCToro 6eH30.1a, NOTEPh OYH-
CTKH, PAaCXOAHBIX IIOKasartejeii OeH30/a, XJODHOH BOALI, pacTBOpa €XKOro
HaTpa M MPOAOJIKHTeJIbHOCTH, KasKA0H onepauuu Obl1d NPoBeAeHbl OGana-
coBble OMBITH ¢ GoabmuMu (400—500 Ma) KoauuecTBaMu GeH3oJa.
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Puc. 1. 3aBucumocTb oGecTHOQEHHBAHHA GeH3ona
OT BpeMeHH KOHTAKTHPOBAHHSI PEareHToB.
Temnepatypa — 10°C. CooTHOlIEHHS. KOMIOHEHTOB:
kpuBag 1—1:2, «xpuBas 2—1:1, KpuBaa 3 —

2:!, KpHBas 4—5:1. :

Ha ocHOBaHMH 3THX ONBLITOB ONpPeJeNeHbl CeflylollHe OCHOBHLIE pac-
XOfIHBle NOKasaTesu Tpollecca OYHCTKH, B pacueTe Ha TOHHY GeHsoda:

OKHMCAuTeNb (XAMopHast Boxa) — 1200 xr/t,

wenaoub (10%-naa) — 78,5 xr/r,

niesoup B mepecuere Ha 92%-Hyw — 8,5 Xr/T,

XJa0p razoob6pasubiii — 4,0 Kr/T.

Crenyer oTMeTdTh, UTO NPEAaaraeMblil CNocO6 OUYHCTKH OTJIHYAETCHA
MaJBIMH TIOTEPSAMHU 6eH30JIa cocrapasomuMu He OGostee 0,5% (uporus
6—9% no cepHOKHUCIOMY cnoco6y) npH o6LHUX NOTepsiX, He MPEeBbIAIIHX
'1,58%, cuMTas Ha HCXOAHBLII GeH3oJ. ‘
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