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WCCHENOBAHHUE TMPOUECCA HEMEHTAUHKW MEJAH
JKEJIE3HBIMU CTPY)XKAMH

C. A. BABEHKO, C. A. THHUTHUH, P. 1. TACOEB

{IpemcraBieHa HayuHbM CeMHHAPOM Kadeapsl NPOLECCOB, aNlliapaTes o KHOePHETHK
XUMHYECKHX [IPOU3BOJCTB)

Muorue npeInipUATHS PAJHCTEXHHUUECKOH MPOMBIIIJIEHHOCTH [IPH H3TO-
TOBJIEHHH TIeUaTHBIX 3JEKTPHUECKHUX CXeM HCHOJb3VIOT [AJd TPaBJIeHHd MeiH
PacTBOp XJIOPHOTO xKeJiesa. [losyuarouiuecs: 8 pe3yabTare TpaBaeHus 0Tpado-
Taunble TpaBuibiHble pactBopul (OTP) cozepixar B cBoem cocrase 0oabiine
KoJimyecTBa MeIu M xejeza. OOBIMHO 3TH PAacCTROPBHI NOCIe HERTpaJu3alliu
H3BECTKOBLIM MOJIOKOM cOpacuiBatoTes B otBaj. Ilpu atom Tepdercs Tawow
LHEHHBII MeTaJlul, Kak Melb, a copoc OTP Bener K 3arpA3HeHUI0 OKpYxRaGLiel
cpenst. ITosromy peienue Bonpoca ytunusaiun OTP umeer 6oablioe npak-
THYEeCKOe 3HAaUeHHE,

Hasa yrunnzauun OTP, copepkamix B CBOEM COCTaBE Melb, HipeAiara-
€TCSH METOH LeMEeHTALUHH MeJAH KeJe3HOH CTPYKKOH ¢ mocaenymonlell Kpuc-
Taaan3aluefl 0CTamulerocs pacTsopa codeli xenesa. VMcene1oBanus nposo-
zuauch na OTP, umewmero cocras Cu?+—60 2/, Fe*r—96 2/1, Fet—
70 e/a, pH==1,5—1,7. B KauecTBe LEeMeHTATOPa HCIIOJAb30BANACH HPEIBADH-
TeJALHO H3MeJbueHHasl XKeJe3Has CTPYXKKa, uMemollas YIeJbHYI0 IOBepX-
HOCTh 15,3 cm?/e. '

OrnbITH 0 L@MEHTal}H NPOBOAMHINCH CASNYIOUNM obpasomM. B cTernsu-
BB CTakaH, MOMEUIeHHbIA B TepMocTaT, Heansanoch 250 ua OTP u 3acxiuna-
J0Ch 33 2 Kene3HOH CTPYKKH ([OJIyTOPHBIH PAaCcX0l NG OTHOIIEHHUIO K Tecne-
THYecKn HeoOxoaumomy). IepemeninBanne oCyLUIECTBIAIOCh CTEKIAHHON .10~
NACTHOH Mewasko#i upH uucae obopotos n =290, =500 o0/uux,
n=1750 o6/mun. TemnepaTypa B TeueHHe BCEro npolecca NOAAepKUBaiach
Ha sagaHHOM YDOBHe. YHepes omnpenesieHHble NPOMEXKYTKY BpeMcHu OTOEpa-
JHCb TIPoOBI paCcTBOPA, KOTOPBIE HCCJAENOBANUCH HA COJepPKaHue Meil 1 2-Ba-
JeHTHore xeJesa, Onpenesesue Melu NPOBOAKAOCL HOLOMETPHYECKHM bBle-
TOOOM, XKesae3a — 'GuxXpoMaTHbIM,.

OnblT panee npoBeNeHHLIX ucciegoBaHHi [i—5&] mnokaza’a, uro Goab-
IHHCTBO TETEPOTEHHBIX PEaKUH{, B TOM uucje N LeMEHTalus Menu, npore-
KaeT COrIacHO 3aKOHOMEDHOCTAM peaklUii NepBOTO IOpsijiKa, NMO3TOMY A4
ONHCaHUs KHHETHKHU rpolecca npuMeHuMma ¢opmyna [1]

rie K — xkoncranra ckopocru;
T-— BPeMS OT Haya/a leMeHTALHH Mely;
Cy— ncxonHag KOHUEHTPAUMs Me/H;
C — xOHUEHTpaLua MeAH B MOMEHT T,



F — noBepXHOCTb OCAAHTENH;
V — o6peM pactBopa.

aa onpenesieHHst KOJHYECTBEHHON 3aBHCHMOCTH LEMEHTALUH OT TeM-
repaTypbl OblIM MOCTAaBJAEHBbI ONbITHL NPH unc/ae 060poTos n = 500 o6/mux,

npH Temneparypax 25, 30, 35, 40, 50, 60° C u
Bpemenn nementauuu 30, 60, 80, 120 run.
[lo pesyabTaTaM ONBITOB MOCTPOEH rpaduk
{puc. 1). Tak kax wm3MeHeHHEe MOBEPXHOCTH
CTPYXKKH B TPOIECCe HEMEHTAUU HEU3RECT-
HO, TO TpaduK TOCTPOEH B KOOPJUHATAX
lg v —1000/T°K, rme v-——yneabHas CKo-
POCTb peaKlu¥, BBHIYNCJACHHAA TIPHU CTENeHH
uspaedenus meau 50%, uem obecneunraercs
OJIHHAKOBAasi MOBEPXHOCTb CTPYXKKH, ydacr-
ByIOLAA B peaxiuy.

[To TaHreHcy yrJja HaK/JIOHA KPUBOH BbI-
YKHCJeHa SHEPTHsl aKTHBALUH TNpolecca lie-
MEHTANUN MEIU JKEeJE3HBIMH CTPYKKAMU U3
OTP, koropast pasua E = 65,6 xdoc/moae.
TemnepatypHblii K03QPUIHEHT CKOPOCTH pe-
AKLHA B HHTEpBade Temneparyp 25—35°C
paseH 2,352 u cuukaetcst npu 60° C no 1,736.
Buicokoe 3Hauenue 3HEPTHH aKTHBALUYU K
OOJibIIME TeMIepaTypHbie KO3(DOhUHIHCHTD
CBH/IETEJABCTBYIOT O TOM, UYTO MPOLECC Ie-
meutamun  npu n = 500 05/mun  mportexaer
B KuHetHyeckoil oOiaactu. Kax BuAHO H3
pHC. 1, CKOPOCTh peakilyy HEMEeHTAIMH PEe3KO
BO3PacTaeT C yBeIWUeHHEM TeMneparyphbi,
YT0 [103BOJISIET CUUTATb €€ OXHHM H3 OCHOB-
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Puc. 1. 3aBucumocts morapudma
CKOPOCTH  peakiiH NeMeHTALil

OT 05paTHOll TeMIepaTyps

HLIX GaKTOPOB MHTeHCH(DHKAIUK IPOlecca LeMeHTalHH.
B cuaenyicliux cepuax ONLITOB HCCAENOBANACH 3aBHCHMOCTH KOHCTAHTHI
CKGPOCTH PeakliK OT KOHUEHTPAIMU COJSHON KUCI0Thl (KOHUEHTPauud MeHs-

Tadaunma |

Hementanya mean us OTP mene3noil cTpyKKoi
o 3
NPH pas3iMyHOil KoHUeHTpauuu Fe

23V Cy
= lg' —_—
Bpewms, oF c
MUH )
Fe3t —70 2/a Fedt 80 2/2 Fe*t 90 2/
30 0,007201 0,007646 0,007201
60 0,005227 0,003255 0,006925
90 0,004967 0,003428 0,007048
120 0,001413 0,007724 0,007124
Kep=0,005627 Kep=0,005514 Kep=0,007074

aacb otT 0,12 po 1 2/a) npu CcAeRYOMHX YCAOBHAX: temneparypa 25°C,
1= 500 06/mun, BpeMs uementauun 30, 60, 90, 120 mun.

Fpaduk, npuBefeHHEIH Ha puUC. 2, CBUAETENbCTBYET O TOM, Y4TO C yBeJH-
YeHHEeM CONEpKaHHus CBOOOAHON COJISHOH KHCJIOTHI MOBBIMIAETCS CKOPOCTh
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peakiuu neMeHtauuu. OQHAKO IPH KOHIEHTPAIUMU COJSHON KHCJIOTH Go.iee
0,32 2/2 mpupoOCT CKOPOCTH peakuuyu yMeHblaercs. MsBecrno [4], uTo yBe.au-
yeHne KoHIeHTpauuu csoboxnoit HCI cBblne 15 e/4 BemeT K peskoMy CHHKe-
HHIO CKOPOCTH IleMEHTAlHH, UTO OOBSCHAETCS NOJSPH3aLHEH I[OBEPXHOCTH
JKeae3Hou Cpr}KKI/I BBIACASAIINMCA TPpH PACTBOPEHUH XKeJgesa BOOpPOLOM.
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Prc. 2. 3aBHCHMOCTL KOHCTaHTHI CKOPOCTH Ie-
MEHTalUHKE OT COAepXKaHud CBOCOAHON cCoJd-
HOH KECJIOTbl B pacrBope

Hcenenopanne BAMSHHS H3MEHEHHsi Hadva/JbHON KOHIEHTPALHH HOHOB
Fe3* Ha CKOPOCTh LieMEHTAUHK NPOBOJAM/IOCH NPHU CJAEAYIOUIHX YCJAOBHSX: TEM-
neparypa 25°C, n= 500 06/mun, Bpems uementanun 30, 60, 90, 120 run,
kKoHneHrpauus F3+—70, 80, 90 e/4. Kak BumHo u3 tabJ. 1, u3aMeHeHHe KOH-
nedarpanun Fedt B npenenax or 70 1o 90 2/4 He OKA3bIBAET CYLIECTBEHHOTO
BJIMSIHHS HA CKOPOCTDb IEeMEHTAUUH MEIH.

Tabauma 2

Pe3ynbTaTsl onbiToB N0 HeMentauuu meau u3 OTP
npH pa3iaHyHOM uHcAe 060POTOB MellaJKH

Crenenp HM3BIEUYEHHS MeAH, %
Bpewms,
MUR n=0 o8/mun | n=500 o6/mun|n=1750 06/ mun
30 - 36,50 95,25
60 — 49,20 97,35
90 ~— 66,00 99,70
120 34,3 75,65 99,84

Hus onpenesnenns BJAHSHHS MHTEHCHBHOCTH NEPEMEIINBAHNA HA TpoLecc
HeMeHTaUUu# OblJau mnocTaBjaenbl onbitel npu =0, n =500 06/mun,
n=1750 o06/mun, Bpemenu uemenrtauuu 30, 60, 90, 120 mun u Temmepary-
pe 25°C.

Ilannble, mpuBefeHHbIe B TaGJ. 2, TOBOPST O TOM, UTO C YBeJHYEHHEM
HHTEHCHBHOCTH NEpPEMEIIHBAaHHsA CKOPOCThb UEMEHTAlUH B 3HAYUTEJbHOH CTe-
NEHH BO3PACTaeT. JTO CBUAETENbCTBYeT 00 M3MeHeHHH 00/1acTH NPOTeKaHUs
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npouecca. Ecau 6e3 nepeMemnBaHusi NPOLECC HCOBITHIBAET cuibHOe AHPPY-
3MOHHOE TOPMOXKEHHE, TO C YBe/JIMUeHUeM uhcJaa 000POTOB OHO CHHKAETCH 0
TeX MOp, OKA He HCYe3HET cOBCceM. BHICOKOe 3HaueHHEe SHEPIuM aKTHBALHH M
TeMnepaTypHOro K03 QuilHeHTa NoATBEPKAaI0T 3TO.

BriBoabl

1. Msyueno BansaHue TeMnepaTypbl Ha NPOIECC OCAXK/JIEHNA MeIH H yCTa-
HOBJIEHA 3aBHCHMOCTb CKOPOCTH IleMeHTaluUu OT TeMieparypbl. C NOBBILIEHH-
eM TeMuepaTypbl CKOPOCTh LIEMEHTALMU 3HAYHTENbHO YBEJIHYHBAETCH, 1103TO-
MY DpOLleCC IlEeMEeHTalHH CJAeAyeT HHTEHCH(PHUHPOBATL MOBBIIIEHHEM TEM-
neparyphl.

2. MsyueHo BaUsAHKE COAEP:KAHHS CBOOOJHON COJISIHOH KHCJOTLL Ha Mpo-
necc nemedTtauuu menu. [lopoimenne kounentpauun HCl mo 1 e/a Bener
K YBEJHUEHHIO CKOPOCTH LieMEeHTAuuu B 2 pasa npu temneparype 25° C.

3. Usmenenue navaabuofl kouuenrpauuu Fedt B mpepesax ot 70 xo
90 2/4 He OKa3bIBAET CYLIECTBEHHOTO BJIMAHUSA Ha NPOLECC LEeMEHTaUNd MelH.

4, CymecTBelHoe BJAHSHHE Ha CKOPOCTh LEMEHTAlMH OKasbiBAeT MHTEH-
CHBHOCTb IlepeMellnBAHUA PACTBOPA.

5. Mcxoast U3 NONYYEHHBIX 3KCIEPUMEHTAAbHBIX JaHHBIX, ONTHMAaJabHBIMK
VCJAOBHSAMU TIpoLecca cjelyeT cyuTaTh nosbienue temuepartypol OTP, no-
cTymamolilero u3 nemenraguu Ao 60°C npu HMHTEHCHBHOM TieDeMeLIUBAHUH
(Rex = 248000).
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