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B mpomecce mogbema qo0bIBaEMOM MPOIYKIMU OT 320051 K YCThIO HEDTAHBIX U
ra3oBbIX  CKBWKWH  HM3MEHSIOTCS  TEPMOOApUYECKHe  YCIOBHS, YTO  MOXKET
COIMPOBOXKIAETCS OTJIO)KEHWEM HEOPraHWYeCKUX COJed Ha CTEeHKaX HaCcOCHO-
komrpeccopHbix TpyO (HKT), rimyOmHHO-HACOCHOM 000pYIOBaHUH. DTO MPHUBOJIUT K
MMOCTCTICHHOMY YMCHBIIICHUIO TPOXOJHOTO CEUYCHHS koiouuel HKT, a mnpu
WCTIOJIB30BAaHUN TIOTPY)KHBIX HACOCOB — K MPEKICBPEMEHHOMY BBIXOIY HX M3 CTpOS,
CHIDKCHHIO MEXKPEMOHTHOTO Iepuoja ckBaxuH (puc.l). OOpa3oBaHHE IIJIOTHOTO
KaMHEOOpa3HOro ocajka Ha pabouuX dYacTIX M IMOBEPXHOCTSAX MOTpyxHBIX OIIH
HapyIIaeT TeII00OMEH, IPUBOJIUT K 3aKIIMHUBAHHIO DJICKTPOBUTATEIS, TIOJIOMKE Bajia
Y BBIXOJy HACOCA U3 CTPOSL.

Puc. 1 — OTnoxxenwust coneit Ha pabodem kosece Hacoca D1[H u B HKT.

Jlist  GOpbOBI ¢ COJICOTVIOKCHUSMHU  TPUMCHSIOT — Pa3lIUYHBbIE  CIOCOOBI:
MHrUOUpoBaHHe J00BIBAEMOM CKBOXKMHHOM NPOAYKIMH, H3TOTOBIIEHHE Haubosee
OTBETCTBEHHBIX JETajed M3 KOHCTPYKIIMOHHBIX MATEpHaJOB C Majoil aare3uerd K
COJIEBBIM OTJIOXKCHHSIM, 3MYJIbIHpOBaHUE HoObIBacMoW >kuiakoctd [1] .B cBs3m ¢
MacCOBBIM BHEAPEHHEM HOBBIX BBICOKO 3()()EKTHBHBIX MarHMTHBIX MaTEpUAJIOB, BCE
OombpIle BHUMaHHUSI OOpalaeTcss Ha BO3MOKHOCTH HCIIOJIb30BAaHMSI MAarHUTHOTO TOJIS
IUIs peLIeHHs] TPOOJIEMBI COJICOTIOKEHH B IIporiecce HedTeno0bun [2,3,4,5].



[IpoBeneHHbIE B  TEMJIOIHEPreTUKE  HCCIEAOBAHUS  BBIABWIM  BIIHMSHHE
MarHUTHOTO TOJsI Ha KHUHETUKY KpUCTaJUIM3alNK, OO0YyCIaBIMBAIOIIEE YBEIMUYCHUE
KOHIIGHTPALIMM IIEHTPOB KPUCTAJUIM3ALMKM B Macce Bojabl. B pesynprate 00paboTKu
BMECTO HAaKHIH, OTJIararomiencss Ha MOBEpXHOCTH 000py10BaHMs, 00pa3yeTcsl B3BECh B
o0BbeMe pacTBOpa, KOTOpasi BHIHOCUTCS U3 OMACHOM 30HBI M YJAJISETCS C MOMOIIBIO
CIIELUATIBHBIX YCTPOMCTB[6].

Jlo cux mop HEeT eJMHOr0 MHEHHSI OTHOCUTENIFHO MeXaHu3Ma M 3PPEeKTHBHOCTH
BO3JICMCTBUSI MArHUTHOTO TMOJsi Ha BOJHBIE cpennl. Tak, cornacHo [6], BiusiHUE
MarHUTHOTO TIOJISi Ha mapameTpsl (a30BOro IMepexoja B BOJHBIX pPacTBOpax CoJei
HEBEJIMKO, B TO K€ BpPeMsl B APYTUX JIMTEPATYPHBIX MCTOYHUKAX OTMEYAETCS BEChbMa
3HAYUTEJIbHOE BJIMSHUE MArHUTHOTO IOJII Ha BBINAJCHHWE KapOoHAaTa KaiblMsd, a B
KayecTBe Hauboyiee ONTUMAIBHOTO 3HAYEHHUS €ro HampsOKEHHOCTH —YKa3bIBACTCS
nuaras3oH 32-35 kA/m[7], nu6o ne menee 80-85 xkA/m [8].

C menpio BBISICHEHUS ONTHMAJBHBIX 3HAUYCHWH MAarHUTHOH 0OpaboTKH OBLIO
UCCIICZIOBAHO BIIMSHUE HAMPSDKEHHOCTH MAarHUTHOTO TIOJsI, BpEeMEHH 00paboTkw,
TEMIIepaTypbl, BPEMEHU TEPMOCTATHPOBAaHMA, criocoba o0pabOTKM BOJHOW Cpeisl Ha
coseoOpa3zoBanue. B kayecTBe MoOjAENU IJIACTOBOM BOJBI HCIIOJIB30BAIUCH BOJIbI
ClIeyIOLIero HOHHOTro cocrasa: Ca'- 260-265; Mg?* - 112-120; HCO5 - 1366-2074;
Na" - 3979; Cl ~ - 5750-6161 Mr/m, cOOTBETCTBYIONINE PEaTbHBIM IIACTOBBLIM BOJAAM
mectopoxaeHnit OAO «tOranckuedTerasy.

[IpoOsl MoOmenu T1IacTOBOM BOABI 00pabATHIBAIMCH MAarHUTHBIM  IIOJIEM,
co3ngaBacMbIM ycTaHOBKoH YMILJI-1 (puc.2) m TepMocTaTHpoBaiuch B TeueHue 0,5-3
gacoB. O0paboTka Benack Kak npu temmneparype 20 °C, Tak u TIpU TEMIIEpaType paBHOU
TeMIlepaType JajibHeHIIero TepMoCcTaTUPOBAHHUS.

KonuuectBo copepxkamuxcsi HOHOB cat B pacTBOpe YCTaHaBJIMBAIOCH
MeToJlaMd 00BEMHOTo aHanu3a [9]: TUTpoBaHHEM OT(PWIBTPOBAHHOW Yepe3 (PUIbTP
«Cunsisg ne"ta» npooOsl pactBopa Tpunonom-b B mpucyTCTBUU MHAUKATOpa-MypeKCUIa.

VYcraHoBIIEHO, 4YTO B BOAHOM cpele, NpeABapUTEIbHO 00pabOTaHHOU
MarHUTHBIM oJIeM, mporecc cosieoObpazoBaHus KapOoHata KaJbIUs
uHteHcupumupyercs B 1,1 —1,5 pasza. [lpuueM mnOCTOSHHOE MAarHWTHOE IIOJeE
yBeJIn4YMBaeT oOpa3oBaHHE KapOOHATHBIX OCAJKOB IO CPAaBHEHUIO C IEPEMEHHBIM
MarHuTHBIM TOJIEM B cpeHeM B 1,5 pasa (puc.3).



Puc 2. YHuBepcanbHbIi CTEH]I sl POBECHHSI MArHUTHOW 00paboTKu
XKHUJIKOCTH ¢ TpUMeHeHneM yctanoBku Y MITJI-1
1-ycranoBka YMIUI-3; 2- unaykrop; 3-KOppO3UMETp; 4-3TEKTPOXUMUYECKAS

sueiika; 4-nenurenbHasi BOpOHKa.
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Puc. 3 - Bemanenue kapOoHaTa KalbIHs U3 pacTBOPA, MPOIIEIIIEro 00padoTKy
MMOCTOAHHBIM M ICPEMCHHBIM MAIrHUTHBIM I10JIEM



BiusHue AMUTENBHOCTH MArHUTHOM OOpaOOTKM TOCTOSHHBIM MarHHTHBIM
II0JIEM Ha BBITaJIeHNE KapOOHaTa KaJblMsl U3 MOJIEIH IJIACTOBOI BOABI IPH HATWYHU U
OTCYTCTBUU B HEW MOHOB Fe* npuBeneHo Ha puc. 4. HanpskeHHOCTh MOCTOSIHHOIO
MarHUTHOTO TOJs cocTaBisuia 32kA/M. [l moiydeHus B mpoOax MOJETH IIacTOBOM
o161 HOHOB Fe** B Hux 1o6asisitocs 50...500mr/1 TBeproro FeCls.

70

Aﬂ/& —O— MarsurHast 06paboTka
65
[5o)
S / 4 | —0—Marmmias oGpabomea,
< B BOJIE TIPVCY TCTBYFOT
V) / ﬁ)/ VIOHBI XeJie3a
g 55
T
<]
=4
[
E 50
W
/@
45
40 T T T T
15 30 60 120 180 300
Bpems 06paboTku, cex
Puc. 4 - BBIHaI[eHI/Ie Kap60HaTa KaJIbIUsA B 3aBUCHUMOCTH oT

MPpOAOJIKUTCIIBHOCTHU Mar HUTHOM 06pa60TKI/I

Jlia naGopaTOpHBIX YCIOBHHA MpPU MPOAODKUTENBHOCTH O0pabOTKH BOJHOM
cpelbl TOCTOSHHBIM MAarHUTHBIM TojeM B TedeHue 120 CekyHJ HMHTEHCHBHOCTD
coJie00pazoBaHusl pocia, a IpU YBEIMYEHUH MPOJOJKUTEIBHOCTH 00paOOTKH CBBILIE
120 cexyH]Il TeMIIbl pocTa pe3KO CHIKAJINCh. B MpUCYTCTBHM MOHOB JKeje3a B MOJIEIH
IUTACTOBOM BOJIBI, MPOILEANIEH MarHUTHYI0 00pabOTKy, Mpolecc cojeo0pa3oBaHUs
uHTteHcuunupyercs (puc. 4). [Ipuuem KOHILIEHTpaIUs HOHOB Fe** B nccmenoBanHOM
JMara3oHe PelIaoeil posid He Chirpana — ObUIM MOJYYEHBI CXOXKHE PE3yJIbTaThl MPH
KOHLICHTPALHSX B MOJIEIH ILIACTOBOH BObI HOHOB Fe>* - 50, 100 1 500 mr/.

Jisa  ompeneneHuss BO3JIEHCTBHS HANPSHKEHHOCTH MAarHUTHOTO T1OJIA  Ha
BBINAJICHHE KapOOHAaTa KabIMsl ObLIa TPOBEIeHa Cepus SKCIIEPUMEHTOB 10 00paboTKe
MO/IEJIN TTACTOBOW BOJIBI TIOCTOSIHHBIM MAarHUTHBIM ITOJIEM HANpPSKEHHOCTD 110 42 KA/M

(puc.5).
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Puc. 5 - Brimagenue kapOoHaTa KaJbliis B 3aBUCHUMOCTU OT HANpPSHKEHHOCTH
IIOCTOSIHHOTO MarHUTHOTO T10JIS

VYcTaHOBIIEHO, YTO C POCTOM HANPSDKEHHOCTH MArHUTHOTO TMOJS 70 28 KA/M
Ha0/I0/1aeTca pOCT MHTEHCUBHOCTH BBIMAJIeHUsl kapOoHaTa Kanblus. [lanbHeiiee xe
yYBEJIMUYEHUE  HANpPsXKEHHOCTH  BBI3bIBAET  JIMIIb  HE3HAUUTEIbHBIA  POCT
cosieoOpa3zoBaHusl.

bbuto Takke OIEHEHO BIMSHHE TEMIIepaTypbl TEPMOCTATHUPOBAHUS Ha
MHTCHCUBHOCTh BBbIMaJeHUs KapOoHaTa Kanblivs. Bpemsi TepmocTtatupoBaHUs
coctapisio 30 MmunyT. O6paboTka MOJAENU TIACTOBOM BOABI MOCTOSTHHBIM MarHUTHBIM
HOJIEM HANpPsKEHHOCThIO 42KA/M NpoBOAMIIACH MEpel TEePMOCTATHUPOBAHUEM IIPHU
temmneparype 20°C. Pe3yibTaThl 3KCIIEPUMEHTOB TIPUBEIEHBI HA PUC. 6.
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Puc. 6 - Brmanenue xapOoHaTa KajbIMsi B 3aBUCHMOCTH OT TEMIEpPaTyphI
TEPMOCTATUPOBAHUS

WHTEeHCHBHOCTE CcoJie00pa3oBaHusl KapOOHATa KaJbIUS B MOJETH IJIACTOBOM
BOJIBI, TIPONIEIICH MAarHUTHYIO OOpaOOTKYy MpPaKTUYECKH OJWHAKOBAa B HWHTEpBaje
TEMIIEPaTyp TEPMOCTATUPOBAHUS 70-90°C. B KOHTPOJIFHOM e mpooOe (0e3 MarHuTHON
00pabOTKH) C pOCTOM TEMIEPATYPHI BHIICIICHNUE COJICH 3aMETHO yBEITUINBACTCSI.

Tarxoke ObUTO MCCIIeIOBAaHO BO3JICHCTBHE MAarHUTHOTO TIOJSI Ha COe0Opa3oBaHme
KapOoHaTa KaJbIMs TPH OOpabOTKE XOJOIHBIX W HArpeThlX pPacTBOPOB MOJEIH



riacToBoi Boabl. [Ipu 00paboTKe MarHUTHBIM TIOJIEM WM3HAYAIbHO HArPETHIX BOIHBIX
pacTBOpOB HAOIIONAETCS HEKOTOPOE CHW)KEHHE HWHTEHCHBHOCTH COJICOOpA30BaHUS
OTHOCHUTEIIBHO OOpa0OTKH MEepBOHAYAIBHO XOJOAHBIX PacTBOpoB. OIHAKO Jake MpH
9TOM HWHTEHCHBHOCTH COJICOOpA30BaHUSI OCTAeTCs BBINIE, YeM B pacTBOpe He
HOJBEPTrHYTOM MarHuTHOU 00paboTKe.
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Puc. 7 - Boimagenue kapooHaTa KaJablMsl MPU TEPMOCTATUPOBAHUH

[To pe3ynbTaTam NPOBENECHHBIX HMCCIECIOBAHHI MOXKHO CJHENaTh CIEIYIOIINE
BBIBOJIBI:

- IIOJ BO3JCHCTBHEM MArHUTHOTO IIOJII BOJHAs CHCTEMAa BEIBOJMTCI U3
OTHOCUTEJIBHO  CTaOMJILHOTO  COCTOSIHHSI, BO3pacTaeT CKOPOCTh  OOpa3oBaHUS
KapOOHATHBIX OCAAKOB ©  (OPMHUPYETCS MHOXKECTBO  MEJIKHX  KPHUCTAJUIOB.
[IpoBommpoBanue KpUCTAIOOOpa30BaHUSA MTPHUBOJAUT K TOMY, YTO B JajbHEHUIIIEM
CTaOMIILHOCTH BOAHOM CHCTEMBI YBEITUUNUBACTCS;

- 00pabaTpIBaTh MarHWTHBIM II0JIEM BOJHYIO CHUCTEMY IPEIIOYTHTEIHHO 0
Hayayia rmpormecca (GOPMUPOBAaHUS KPHCTAUIOB oOcadka. Tak, TPUMEHHTEIHHO K
000py0BaHHIO, pabOTAIOIIEMy B CKBaXXMHAX CKJIOHHBIX K COJICOTJIOKEHHUIO, TO B HUX
JKeJIaTeIbHO YCTaHABJIMBATh HCTOYHUK MarHUTHOTO TTOJIS1 B HI)KHEHW YaCTH KOJIOHHBI,

- -MaKCUMaJIbHBIA 3(PGEeKT OT MarHUTHOM OOpaOOTKH MOXKHO TIOJIYYUTH Ha
BOJHBIX CHCTEMaX MPH OTHOCHTEIIFHO HEBBICOKMX TUIACTOBBIX TeMItepaTypax (1o 70-80
0C) Y TIOBBIIIEHHOM COJIEp>KaHHWEe MOHOB KalblMs U TuiapokapOonara (250-300 mr/m u
BBIIIIE);

- MarHuTHas oOpaboTKa JOKHA BECTHUCh MOCTOSHHBIM MArHUTHBIM MOJIEM
HANPSKEHHOCTHIO He HIbKe 32KA/M;

Ha ocHoBe nabopaTopHbIX HCCIeI0OBaHUN ObLIa CIPOSKTUPOBAHA U U3TOTOBJIEHA
YCTaHOBKAa MAarHUTHOM OOpaOOTKM JKUAKOCTH, IpeIHAa3HAYeHHAas Uil CHIDKEHUS
COJICOTJIOKEHHS B CKBa)KMHAX OCHaIeHHbIX Hacocamu DI[H-35-1600, S11H-50-1550 ¢
BHYTPEHHUM JINaMETPOM JKCIUTyaTallMOHHOM KOJIOHHBI OT 125 1o 140 MM. 1 CyTOYHBIM



neberom g0 50 M3/cyTKH (puc.8). YcTaHoBKa MOHTHUPYETCS Ha IITaTHOE MECTO
MPOTUBOIIOJIETHOTO SIKOPSI (JaHHOE YCTPOMCTBO 3a4acTyl0 HE HCHOJb3yeTcs) U
kpenutca k kommeHcaropy ['JI-51 mocpenctBom pe3bObl MypThl auameTrpa 60mMMm 1o
I'OCT 633-80.

B HacTos1iee BpeMsi IPOBOJISATCS ONBITHO-IIPOMBICIIOBBIE HCTIBITAHUS YCTAaHOBKH
MarHutHo# o0paboTku xkuakoctd B OAO «tOranckuedrerasy.

Puc. 8 - YcTaHoBKka MarHuTHOM 00paOOTKU CKBAKUHHOM KUIKOCTH
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