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YcoBepuIeHCTBOBAHUE TEXHOJIOTUHU
1€3010palMU XJONKOBOI0 Macja

Xy:xakyaosa [I.7K., Maxunos K.X.
Byxapckuil HHXE€HEPHO- TEXHOJIOTMYECKUM HHCTUTYT

HccnenoBana TEXHOJIOTHS 1€300PAIMK XJIOTIKOBOTO Maciia IIyTeéM IpeJBapUTENbHOW 00pabOTKH ChIPbs B
TOKE YIJIEKHCIIOI'O Ta3a M COBMEILIEHHs MPOLIECCOB aJCOPOLUOHHON OYMCTKH. JJOCTUrHYTO MOBBILIEHHE KadecTBa U
yIydIueHne GU3UKO-XUMHYECKOH XapaKTePHCTHKH A€3010PHPOBAHHOTO MacJa.

Kntoueevie cnosa: XIiomkoBoe Macio, IOKa3aTeNd KadecTBa, Me30J0palysl YrICKHCHbIA ra3, CyIKa,
COBMEILICHHE TEXHOJIOTUYECKUX MPOLIECCOB.
Kanum cyznap: naxma mouiu, cugpam Kypcamrudiapu, 0e3000payusiiaut, yenepoo UKk OKCuou 2asu, Kypumuul
MEXHOI02UK HCAPAEHAAPHU OUPUKIMUPULL

Key words: Cottonseed oil, quality indicators, carbon dioxide deodorization, drying, combination of
technological processes.

Annomauua. Texnonocus 0e3000payuu XI0NK08020 MACIA Oblid U3YYEHA NymeM NpeosapumenbHou
00pabomKu Coipbsi 8 NOMOKE MOHOOKCUOA Y21epood U COBMEeCMHO20 NPUMEHEHUs Menmo008 a0COPOYUOHHOU OYUCIKU
npodykmos — nepepabomku. JlocmucHymo — yiyuuleHue —Kauecmea U QPUBUKO-XUMUYECKOU  KIACCUDUKAYUU
0€3000pUPOBAHHO20 MACIA.

Annomayuon: Xom awiéHu y2nepoo uKKU OKCUOU OKumuea oacmiab uwinos Oepub ea dcapaénnap
MAXCYIOMAAPUHU A0COPOYUOH MO3ANAWL YCYITAPUHY OUPeanuKOa amaned Ouupub, naxma MOuuHU 0e3000payusiau
mexHono2usicu  ypeauunou. Jlezooopayusnamean MOUHUHE —cugpam  KYPCAMKUYIAPUHU 84 (DUSUK-KUMEBULL
MACHUGIAGPUHU IOKCATMUPUILSA IPUUTOU.

Annatation: The technology of deodorization of cottonseed oil was studied by preliminary processing of raw
materials in a stream of carbon monoxide and the combined use of methods of adsorption purification of processed
products. Improved quality and physical and chemical classification of deodorized oil has been achieved.

Leas padoThl. YCOBEPUICHCTBOBAHUE TEXHOJIOTHH JI€30/I0PALIMH ITYTEM BBICYIIMBAHUS XJIOITKOBOTO Macja B
TOKE YIJIEKUCIIOTO ra3a M aJIcOpOIHMOHHON OYUCTKH MPOTYyKTOB.

O0bexThl HMccaenoBanusa: PaduHHpOBaHHOE XJIONIKOBOE MAacjio TEXHOJOTHS Ae30[I0paliH, ITOATOTOBKA
CBIPBS, UCTIOJIL30BAHHUE YIIIEKUCIIOTO ra3a, acOPONMOHHAsT OYUCTKA MPOTYKTOB OKUCIICHHS.

MeTtoapl u MaTepuaybl. [ aHanmM3a W OLEHKM TOKazaTened ChIpbS W TPOJYKTOB JAE30J0palliu
WCIIOJIb30BaHbl COBPEMEHHBIE METOIbI (hU3UKO-XUMHUYECKOT'0 MCCIIEIOBAHM, PIMEHEHBI METOIbl Ta305KUKOCTHON 1
TOHKOCJIOHHON Xpomarorpaduu.

BBenenne — OnHUM W3 OCHOBHBIX ITyT€H TMOBBIIICHUS KauyecTBa W YIYYIICHUS (DUBUKO-XUMHYECKUX
XapaKTePUCTUK XJIOTIKOBOTO Macna sIBIAETCS TexHoJorus aesofopauuu [1-5]. B Hacrosinee Bpemsl NpeiosKeHBI
CIOCOOBI J1€30/J0pAIMU Maclie MyTEM MEPHUOIMUECKOr0 U HENPEPBIBHOTO OCYIECTBIICHHSI TEXHOJIOTHIECKHX MPOIIECCOB
[6-10]. OnHako, 3TH cOCOOBI HE MOJHOCTBIO 00ECTIEYHBAIOT TPpeOyeMble MOKa3aTeN! J1€30/10PUPOBAHHOTO XJIOTIKOBOTO
Mmacna. HegocraTouHo nmoBeaeHbl UCCIEIOBAHUS B HAMTPABJICHUSX UCIIOJIB30BAHMS YIIIEKHCIIOTO Ta3a U acoOpOIMOHHOM
OYHUCTKH IMPOJYKTOB OKHCIIEHHs. B CBS3M 3TH mpoBeneHNe SKCIEPUMEHTAIBHBIX UCCICOBAHIN B TOM HalpaBlicHHE
IIPEICTABIIIET HAYYHbIA U NPAKTUYECKUN HHTEPEC.

Pe3yabTaThl M oOcy:kaeHue. lccienoBaHus MO [1€3010pallMM PACTHTENBHBIX Macel IPOBEICHB B

CIICAYIOIIX OCHOBHBIX HAITPABJICHUAX!

e TOJTOTOBKA CHIPHS K J1€30/I0Pally;
®  COBEpIIEHCTBOBAHME TEXHOJOTHH e300 PaIluH;

e  yIy4IlEeHHE KauyecTBa Je30JOPUPOBaHHOTO Macla;

B OKCIIEPUMEHTAIIBHBIX HMCCIIENOBAHUAX YCOBEPIICHCTBOBAHA TEXHOJIOTHA IMOATOTOBKH XJIOIIKOBOI'O Maciia K

nesofoparud. IIporecc BhICYIMBaHMA Macia IpH 0apOoTake  OCYIIECTBISUIOCH YMEHBIICHHEM KOJIMYECTBA
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koHueHTpupoBaHHoit H3PO4 10 0,2% x macce macna 1 CO, HEOOXOJUMOTO AJIsl CHHDKEHUsI TIEPEKHCHOTO Yucia OoJiee
yeM Ha 70%. [Ipu 3TOM poCT KUCIOTHOTO YHUCIIA, COJIEPKaHUE MIPOTYKTOB OKUCIICHNSI HEPAaCTBOPHMBIX B METPOJICHHOM
a¢upe U ko3 PuIeHTa npeaomMIIeHHsT BBICYILIEHHOTO Macliia 0 CPAaBHEHHIO C MCXOJIHBIM He3HauyuTeleH. BrisBieHo,
YTO COBMEIICHHE IPOIECCOB BBICYIIMBAHHUSA U aJCOPOLMOHHON OYHMCTKM TEPMOAKTHBHUPOBAHHBIMU COpOEHTaMH,
NpeaBapUTeIbHO 00padoTaHHOro OpTodochOpHON KHCIOTON padMHUPOBAHHOIO Macna, Npu OapboTake Clos
CYCHEH3MM YIJICKHCIBIM Ta30M [PUBOIUT K TIyOOKOMY YAAICHHMI0O M3 Macel IEPeKHCHBIX COCIUHCHUH,
dochopcomepkaux BELMIECTB, BJIArd M JETY4HX coennHeHuil. [1pu 3ToM He HabmomaeTcss HaKOIUIEHUS BTOPUYHBIX
MPOJYKTOB OKUCIICHHUS.

VY CoBepIIEHCTBOBAaHA ~TEXHOJIOTHS  I1epepadoTKH  paUHUPOBAHHOTO — XJIONIKOBOTO — Macjia BO3IEHCTBHEM
oproocopHOi KUCIOTBI M AMOKCHAA Yriepoja B IIPOLECCEe €ro BHICYIIMBAHUS M aICOPOLMOHHOM OYHCTKH IPH
TIOATOTOBKE CHIPBSI K 1€30I0PaIIiH.

J1s COKpallleHHs] TEXHOJIOTHYECKOTO IHKJIA M CHUKEHUS HaKOIUIGHWS INPOIYKTOB OKHCICHUS B Macle
HCClleJOBaHa BO3MOXKHOCTh COBMEIICHHS CTaguii oOpabOTKM Maciia KUCJIOTOH, BBICYIIMBAHUS W aJCOPOLMOHHOM
OYHUCTKH. DKCHEPUMEHTAIFHO YCTAaHOBJIEHO, YTO IPH BBICYIIMBAHWU Macya (Ha4aJbHOE COepKaHUe BIIard B Macle =
0,6 %) B mpucyrcTBUH OpTO(POCHOPHONH KHUCIOTHI OTCYTCTBYET HAKOIUIEHHWE B Maciie THIPOTIEPeKHCEH M JAHEHOBBIX
COEIMHEHWH, HO BO3pacraer cojaepkanue (ocdopcoaepkanx COCTUHEHHH W YBEJINYHMBACTCS KHCIOTHOE YHCIIO
Mmacer (tabm.1).

Tabmmna 1.

CpaBHHTeIbHAsI XapaKTePHUCTHKA Pa(MHUPOBAHHBIX XJIOMKOBBIX Maces, BBICYHIEHHBIX B MPHCYTCTBHH

oprodochopnoii (H3POy) kucsaoTol 1 6€3 Hee

Macno padhHHHPOBAHHOE TIPOMEITOE BBICYIIICHHOE
bes BBOna Maccosast nosis koHueHTpuposanHoit H;PO, B
ITokazarenu
H;PO, Maciie
0,1 0,3 0,5

Kucnornoe yucno, mr KOH/r 0,19 0,26 0,38 0,57
IepexucHoe uncno, 1\2 O Moab/Kr 1421 13,81 13,18 12,62
CopeprkaHue BEIIECTB C TUCHOBBIMU CBSI3IMU

A=232 um 0,53 0,40 0,24 0,20
A=268 um 0,04 0,03 0,02 0,02
Conepxanue gpochopa, Mr/kr 5,1 8,3 12,6 19,5

B ciaysae HenmocraTka KHCIIOTBI B Macie, JaXEe B YCJIOBHAX €€ KOHLEHTPUPOBAHWUS, NPU BBICYIIMBAHWU,
MHULUMPYETCS KaTATUTHYECKH YCKOPEHHOE KUCIIOTOH SNOKCHANpOBaHUe ruapomepekuceid. C yBeanueHneM MacCoBOH
JOJM KUCIOTHI II0 OTHOLIGHWIO K Macily IPOUCXOIUT €€ B3auMOICHCTBHE B MPOIECCe BHICYIIMBAHUS C

THIPONIEPEKUCIMU U STIOKCU COEIUHEHUSIMH ¢ 00pa30BaHUEM KHCIIBIX (UPOB 110 PEAKLIUH:

OPOsH,
H,O H,PO, |
R-CH-R +H;PO,>R-CH-CH-R  —R¥»CH-CH-R —+|R—aH-CH-R +H,0
[ \ H,PO4s | IH |
OOH 6) HO OPO;H, OPO;H,
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Cas3pIBaHUE THIpOTEpeKrceil B Kucible (ocdaruasl HCKIOYaeT 00pa3oBaHUE TUEHOBBIX M TPE HOBBIX
CprKTyp B XJIOIKOBOM MacCji€ B IIPOLECCE BI)ICyI_HI/IBaHI/Iﬂ. Bmecre ¢ atum npu yBeJ'[I/I‘IeHI/Ie KOJIM4yecTrBa
optodocopHOil KUCITOTHI, HAOIOAACTCS PE3KUI POCT KUCIOTHOIO YKCIIa MAaclia, Kak 3a CUYeT M30bITKa MUHEPATLHOM
KUCJIOTBI, TaK U 33 c4eT 00pa3oBaHusl KHCIBIX (hocdaToB, 4TO OTPHLIATENIHLHO CKa3bIBAETCS HA KAYECTBO Macia.

OnHako, 00s13aTeNbHBIM YCIOBHEM MPOTEKAHHs PEaKIU 00pa3oBaHus KUCIBbIX GochaToB sBISAETCS BBICOKAS
KOHLIEHTpanus HMOHOB Bojopoxa (H'), oOycrmaBiMBarommx NPOTEKUPOBAHMH TEPEKUCHBIX, JIOKCUIHBIX U
TUIIPOKCHIHBIX IPYIIIT IEPBUYHBIX MPOYKTOB OKUCICHUSI.

PactBopumocTs yriekucioro raza (CO,) B Boae gaxe npu 60°C cocrasmsiet 0,36 (06beM rasa o OTHOIICHUIO
K 00'beMy BOJIBI), TIPH 3TOM 4acTh ero (okouso 1%) uaer Ha 00pa3oBaHHE yroJbHOW KUCIIOThI, KOHCTAHTA JUCCOLHAIINH
kortopoit K=[H*] [HCO"]/[H,CO;3]=5-10"* T. e. HamMHOTO GOJNbINE YeM YKCYCHOH HIM JTMMOHHOI. BapGotaxem CO,
4yepe3 CJIOH Macja OJHOBPEMEHHO JJOCTHTAeTCs MOCTOSHHBIN IPUTOK HOHOB BOJOPO/IA, 3aMEIICHUE PACTBOPEHHOT'O B
Macje U BOJIE KUCIOPOJa M yAaleHHe ra3000pa3HbIX MPOJYKTOB PEaKilMh B TOKE rasa moj Bakyymowm. [Ipu s3ToMm B
MpoIIecce BHICYNIMBAHKS Macjia U YBEINYCHHS TEMIIEPATYPhI MPOIECCca PACTBOPUMOCTD YIIIEKHUCIIOTO Ta3a, CHIKAETCS

KaK B BOJIE, TaK M B Maclie M YroJibHas KUCIIOTa He 00pa3yercs, ra3 CTAaHOBUTCSI HHEPTHBIM (puCYHKH | 1 2).

0.8
N 20 . —— - —
N e P
P e —— ——
g 31,“.\__\—._ 20: —N\" Q’
78 0.6 =
= e o =
= = = S—
= ol 2 v
2 76 e \// s
e | 7
- a
S gl | =
o
~ | o7 S
= S =
= 32 0.2
5 20 40 60 g0 00

Termnepamypa,’c

Puc.1. Binsinne TeMnepaTypsl Ha M3MeHeHHe KUCJIO0THOIO YHcIa Macja (KpuBble 1, 2, 3) 1 nepeKHCHOT0 YuCIa
(xpuBbie 1",2",3") npu 00padoTKe yrieKHcJIbIM ra3oM B TeueHue 30 MMH. Maces ¢ pa3JM4YHOI MaccoBoii foneil
piaaru:1,1" 1-0,05%,2,2"-0,3%, 3,3"-1,0%
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Kucnomnoe wucno, M2 KOH/2

Puc.2. U3menenue kucaotHoro (1,1') n mepexucHoro yuces (2,2'") macia ¢ Baaxuoctsio 1,0 % nmo Bpemenu npu

TemnepaTtype odpadotku 60°C (1,2) u 90°C (1"",2") B nmpucyrctBuu CO,

[Tpu 6ap6oTake CO, depe3 cioif Macia ¢ pa3IMIHON BIAKHOCTHIO B TedueHne 30 MUHYT rpu Temmeparype 20

°C oTMeuYeHO YBCJIMYCHUEC KHCIOTHOCTU MAacCJla U CHUIKCHUC NECPCKUCHOI'O YHCIIa (Ta6.]'[.2). HpI/I 9TOM, 4Y€M BBIIIC

COZACPIKAHUC BJIArK B MacCJIC, TCM 0oJiee BBICOKUIA MMPUPOCT KUCJIOTHOT' O YUCJIAa U CHUIKCHHUEC IICPCKUCHOT'O YH1CJIaA.

Tabnmma 2.

Bausinne Bjaroconep:kaHHsl B Macje Ha M3MeHeHHe ero kKadectsa B nmpucyrcreuu CO; (t = 20°C, T =30

MMH.)

MaccoBast JoJIst BJIaru B macie, %

Ilokazarenn
0,05 0,1 0,3 0,5 1,0
Kucmornoe uncio, mr KOH \ r 0,91 0,20 0,36 0,50 0,52
ITepexucHoe yucino, 1\2 mmons O\kr 20,2 21,5 19,5 18,7 18,5

I/ICCJ'IEZ[OBaHI/Iﬂ nmponecca BbICYIIMBAHUA pa(bI/IHI/IpOBaHHOFO IMPOMBITOTI'O XJIOIIKOBOI'O Macjia, CMEIIaHHOTO C

KOHIIEHTpUpoBaHHO# (85%) oprodocdopHoi kucimoroit B kommuectBe oT 0,1 % mo 0,5 % kx macce Mmacia mpu

Oapbotaxe cuctembl nuokcuaoMm yriaepoga (CO,) mpoBoawiaM Ha J1aOOPATOPHOM POTOPHO-IUICHOYHOM armapare.

BeiOop KOHIEHTpaluu

HCCICOOBAaHUA.

(85%) He OB

cIy4dallHBIM.

OHa oOCHOBaHa Ha JKCIEPUMEHTAJbHBIE

Harperoe no 60°C macio ¢ Biaxsoctbio 0,6 % cmemmBamu ¢ oprodocopHO KUCIOTOH, HE MpeKparnast

repeMelIMBanus Yepe3 kepaMuieckyto Hacaaky 6apooruposaiu CO,, ¢ pacxoaom 4 i/4ac Ha 1 kr macna B TeueHue 10

MHUHYT 1oJ BakyymoM. [locrne uero macno HarpeBanoch 10 95 °C u BrICymIMBamy B Te€deHUH 50 MUHYT O COAEp KaHHA

BJIATU U JeTydux KoMrnoHeHToB 0,05 %. Pe3ynbTaThl aHami3a npuBeAeHs! B Ta01.3
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Tabnuma 3.
H3meHeHue (PU3NKO-XUMHYECKAX MOKa3aTeJ el XJIOMKOBOTO MACJA NMPH BHICYIIMBAHUU B MPUCYTCTBUHA
H3;PO4 u 6ap6oTake CO,

IToxa3arenu Maccosas nonsg H3POy, % k
Hcxonnoe macio Macrno nocie BbICYIIMBaHUs
KayecTBa Macce Macia
0,1 0,24
0,2 0,28
Kucmornoe uncio, 03 0.19 032
mr KOH r
04 0,49
0,5 0,60
0,1 5,32
0,2 3,38
A e
0,4 2,64
0,5 2,12
Conepxanne 0,1 0,16
TIPOIYKTOB 0,2 0,25
OKHCIIEHUSA 0,3 0,21 0,23
HEPaCcTBOPUMBIX B 0,4 0,31
MIETPOTICHHOM
>upe, % 0,5 0,47
ConeprkaHue 0,1 0,26
Hlfe}];)OBLIX 8’% 038 8’52
COGI[I/IHGII{{II/\I/II/I, =232 0.4 0.20
0,5 0,18
0,1 2,32
MaccoBas mons 0,2 3,41
docdopa, P,0s- 107 0,3 1,15 4,65
% 04 5,97
0,5 7,39
0,1 1,4752
Koaddumment 0,2 1,4753
nperoMIIeHUsI, Np 0,3 1,4752 1,4756
20 04 1,4757
0,5 1,4759

Onpeneneno meronamu KX, TCX.

[TpuBeneHHble B Tabn.3 JaHHBIE MOKA3bIBAIOT, YTO B MpOLlEcCe BBICYLIMBaHMS Macnia mpu Oapoortaxe CO,
BO3MOYKHO yMEHbIIIEHHE KoymuecTBa KoHieHTpupoBaHHoi H3;PO4 mo 0,2 % k macce maciia, HEOOXOIMMOIO st
CHW)KEHUs TepeKUcHoro 4wucia Oosiee yeM Ha 70%. Ilpu 3TOM pOCT KHCIOTHOTO 4YHCIA, COJEPIKAHHE IPOIYKTOB
OKHCIIEHHSI HEpacTBOPHUMBIX B IeTpojeiiHoM »¢dupe n Kkod(hduIMeHTa NpeIoMIICHUS BBICYLIEHHOTO Macjia IIo
CPaBHEHHIO C MWCXOJHBbIM HesHauuteleH. IlokazaHO, YTO OAHOBPEMEHHO CO CHI)KEHHEM IIEPEKHCHOI'O 4YHCa
YMEHbBIIACTCSl COJEpXKAHUE IMEHOBBIX COEIMHEHUH M OCTAeTCs HA NPEKHEM YPOBHE COAEpKaHHe KapOOHMIBHBIX
COEIUHEHUA. AHANM3 MOJTY4YEHHBIX PE3YAbTATOB TOBOPHUT O MO3UTUBHOM BIMSHUHU OapOoTtupoBanus CO, B mpoliecce
BBICYIIMBAHUS 0OPaOOTAaHHOTO KHCIOTON XJIONKOBOTO Maciia M O IIeJIeCOO0pPa3HOCTH HCIOJNB30BaHMS €r0 Ha JTalle
BBICYIIMBAHHUS.

TexHONOTHMYECKas 1EIeCO00Pa3HOCTh BBHICYIIMBAHMS Macia, 00paboTaHHOTO OpTOPOCHOPHOI KHCIOTOU TpH
6apbotuposannu CO, c 1eTpI0 TepeBOia THAPOIIEPEKUCEH U IPYrUX COeMTWHEHNU B cTabmibHBIE GochOpHOKUCITBIE
a¢upbl, 00ycIaBIMBacT 00s3aTeIbHOE BEIBECHNE KaK MIPOAYKTOB PEaKINH, Tak U N30BITOYHOTO KoymdaecTBa H;PO, u3

Macen. CMeleHrne paBHOBECHS PeakIu 11 0ojee TMOJHOTO pacXoqoBaHUsA OpTo(ocOpHO KUCIOTH HEBO3MOIKHO
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0e3 «IMHAMHUYECKOT0» YyAaJeHUs TPOJYKTOB pEaKIHMH, TIOJHOTY U3BJICUEHUS! KOTOPHIX MOXET O00eCHeYuTh
ancopOuyioHHas paguHanys. [IpoBeseHHbIE HCCIENOBaHUS HalpaBiieHbl Ha IMOWCK aJCcOpOeHTa M YCIOBHH, INpH
KOTOPBIX MAaKCHMaJbHO BO3MOXXHO VAAIAIOTCS NPOJIYKTHI pEakluHM, a COOCTBEHHO Macja He MpeTepreBaoT
3HAYUTEJIbHBIX KaUEeCTBEHHBIX U3MEHEHUHN.

AncopOuyonHas paduHaIus BEICYLIEHHBIX Maces ¢ UCIOJIb30BaHMEM B KauecTBE aJCOpPOCHTa COBPEMEHHBIX
KUCIIOTHO-aKTHBUPOBAHHBIX COPOCHTOB NMPUBOAMT K PE3KOMY CHHMIKEHMIO COJEp)KaHUs B Maciie THApOIepeKuce, Ho,
OJIHOBPEMEHHO K  YBEJMYEHHIO KOJIMYECTBA BEIIECTB C JBOWHBIMH  CBA3iMH. [Ipu  Hcrosnb30BaHUU
TEPMOAKTHBHPOBAHHOTO COPOEHTA HAOJIFOAAETCS POCT MEPEKUCHOTO YUCTIA, IIPH HE3HAYUTEILbHOM HAKOIUIEHHH B Macie
JIVE€HOBBIX COETUHEHUI.

[IpoBenenne mporecca aacopOuMoHHON paduuanuu npu  Temmeparype 90-95°C mon BakyymMoM |
06apOOTHPOBAHNU CYCHEH3UHM IUOKCHAOM YIJIEpoJa C TOCIEAYIOIMMM pasfaelieHueM ¢a3 (GuapTpanueil mo3BOIITH
MOJYYUTh Macjio C HU3KUM COJEp)KaHHEM Kak IIEPBUYHBIX, TaK M BTOPHYHBIX IPOAYKTOB OKHCIICHHS,
(dochopcomepxammx BemIECTB, METAUIOB NMEPEMEHHOW BameHTHOCTH. [Ipum 3TOM, Kpacsimue BeecTBa M3 Macia
YOAISIOTCS HE3HAYUTEIBHO (Tabm.4).

Tabmuma.4.

H3meHeHne KayeCTBEHHBIX IOKa3aTeJiell pa¢MHMPOBAHHOIO XJI0IIKOBOI'0 MACJIa IIPH COBMEILICHUH IIpolecca
BBICYIIMBAHNSA U 21COPOMOHHON 0YHCTKH

Hcxonnoe Hoxyuexroe o
[Moxazaremm TpearacMoin
Macio TEXHOJIOTUH
Kucnornoe yucno, mr KOH/r 0,19 0,21
IlepexucHoe yucio, 1\2 mmoss O\ kr 203 3,1
ConepkaHue AUEHOBBIX COEIUHEHUH, 0,30 0,15
A=232 M
ConepxaHue  NpPOAYKTOB  OKHMCIeHMs  HepactBopumblx B | 0,25 0,24
reTpoJieiHoM 3dupe, %
MaccoBas momst pochopcoaepkamux BemecTs, B mepecuere Ha | 0,07 0,02
CTEapOOJICOJICHUTHH
I{BeTHOCTB, Kp. €. IpH 35 xedl. 15 15

Onpeneneno merogamu [KX, TCX.

Takum o006pazoM, TexHoJOTHs 00paboTKM Macia opTodochOpHON KHCIOTOH, COBMEINCHHBIA TMpoIece
BBICYIIIMBAHUS U a[ICOPOIUOHHON OYUCTKH B TOKE YIIIEKHCIIOTO T'a3a MO3BOJISIOT MOJIYYHTh e30J0PUPOBAHHOE MACIIO
JYYIIIero KauyecTBa, CTOWKOE K OKUCICHUIO C MEHBIINMU 3aTpaTaMy Ha €ro pOU3BOJICTRO.

[MpenBapurenbHas 00paboTka padMHUPOBAHHOI'O HE BBICYHIEHHOTO Macia oprodocopHOW KUCIOTOH C
HOCIEAYIOIUM €€ KOHLEHTPUPOBAHHEM B IPOLECCE BHICYIIMBAHUA, MO3BOJISIET HE TOJBKO YMEHBIIHUTH COJEpIKaHHE
MBUI M METAJIOB B Macie, HO W IEPEeBECTH T'HAPOINEPEKHCH W JSIOKHCH B TEPMOCTAOWIbHBIE KHUCIBbIE 3(QUPBI
(b ochopHOit KUCTOTHI.

BeiBoabl: Pe3ynbTaThl 3KCIEPUMEHTAIBHBIX HCCIEAOBAaHUK MOATBEPAWIM, YTO COBMELIEHHE IPOIIECCOB
BBICYIIMBAHUS M aJCOPOLMOHHOM OYHCTKU TEPMOAKTHBUPOBAHHBIMU COPOEHTaMH IPEIBApHTENHLHO 00pabOTaHHOTO
oprodochopHOil KucIOTON padMHUPOBAHHOTO Macia, Ipu 0apOOoTaxe CIIOS CYCTIEH3UH YIIEKUCIBIM Ta30M MPHBOIUT
K TIIyOOKOMY YHOAJICHHIO W3 Maclla IEPEeKHCHBIX COCIMHEHHH, (Gocdopcomepkalyx BeIIeCTB, BIard M JETY4UX

COEIUHEHUI.
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