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OBILUASI XAPAKTEPHCTHKA PABOTHI

Axtyansnoct paGorel. bop u Gophble coeanHenus HCMOMbIYIOTCA B
PAVIHYHBIX OTPAC/AX NPOMBLIILIEHHOCTH, CEBCKOND X03alicTBa M MEIHLIHHEL
VYuursisas, uro B Tayrankucrane na [aMupe HMeloTCa KpyTHEIE MeCTOpOXKIe-
HnA GopHoro chipks - GopociuKaTHeie pyasl, cofepxatine Gonee 10% B,0s,
no coepkanitio Gopa AaHHbIE MECTOPOKACHHSA ABIRIOTCA YHHKANBHLIMH, 0=
stomy paspaboria adexTnibX Texnonorndt AnA BeLieNeHNA GOPHBIX COEMH~
HeHnft apngeTcs akTyansHolt 3anavedt,

Mo zananmio Ipasurenscrsa pecmyGmuknt emé B 1987 . B cocrase
Hucruryra xumun nM.B.H.Hukurnna AH TagxCCP Ouua cosnana cneun-
anpHas naboparopus no nepepaboTke MHHEPANLHOIO CHIPhA, B TOM 9HCIE
GopoCHIHKATHLIX PYA C HeNbio pa3paboTKH TEXHONOrHYECKIX OCHOB nepe-
paboTKH CRIPBA.

VYunrsiBas, 4To MecTopo#aeHne Ak-Apxap Ha ITamipe npeanokeno ans
NIQATOTOBKH K MPOMBIILIEHHOMY OCBOEHHIO, Uenecoobpa3Hbl paviHyHele Noa-
XoIb! k nepepaborke GOPHOND CHIPhA — KHCAOTHEIE, XJIOPHLIE METO/b, A TaKKe
crieKaHie.

B paiione MecTopokaeHis MpoBeieHa reonoriyeckas cbEMKa, ocymie-
creiieHa Tonorpado-mapkieitnepckas npussska BuipaboTok, H3yueHsl yc-
JIOBHA 3aneralns, BeuecTseHHslil cocras, Mopdonoris pyaHsix saneraHuit
H T.A. Beienen H oTkapTipoBaH 06bEM TEXHONOro-MIHEPAIOrHECKHX pa3-
HoeRAHOCTel pyn.

Jdna  Mecropoiaenna  paspaotana  CyCTICH3HOHHO-MarHWTHO-
duoTaunonHas cxema JUia nomyyenns konuenTpara. Ilpi ocBoeHii mecto-
POACIENHS HAYANO0Ch PEIIENHe BONPOCOB BOIO-, 3EKTPOCHaGKeHIA 1 AP,

Mpu nocranose HUP no Goproit Texnonoriit ocoboe BHIMAHIE YIeNeHo
paspaGoTke H OCBOEHNIO GE30TXOAHLIX TEXHOOMHIL, KOTOphIE 3AHHMAIOT 0CO-
Goe MecTo M ype3shivaliHo BaxHb! UL NPEANpHATHI PavTHYHLIX oTpacneft
NMPOMBILLICHHOCTH — METAIUTYPrHYecKol, XHMIrHeckodi, ropHO-XHMITHeCKoil.

B coanaunoit naGoparopun Huctiryra xumin um.B.H.Hukwmina ocrios-
Holt uensio sBinack paspaGoTka (IBHKO-XHMHFGECKHX I TEXHOIOTHMECKIX OC-
HoB momyvennst Gopoil kncnoTel i neplopara HaTpiA, Kak BakHelunx M
K/IOMEBLIX MPOAYKTOB JUIA MHOMMX oTpacneft mpoMbiuuiennocTi. OHako mpo-
N3BQACTBO B pecnyGike GOPHBIX NPOAYKTOB OC/NOKHEHO HECKOJILKHMI Mpo-
Gnemanmu. Bo-nepssix, Mectoposkaenns Ha [Namupe (Ak-Apxapckoe MecTopo-
JIEHNE) HAXONATCH B TPYAHQLOCTYNHBIX paifonax, Ha Beicorax Ganee 4000 M
HAl ypoBHeM Mops. Bo-ropiix, nepepaGotka GopociumkarHbiX py TpeGyer
COVIAHNA COOTBETCTBYIONINX WHppacTpykTyp. Tem He Mehee, PH KOMIUIEKC-
Hoit nepepaGoTke GoparHBIX pyA # yHuHTLIBaf Gombuine NOTPeGHOCTH B COCTN-
nesmax Gopa, nepepaborka GOpPHOTO CHIPLA ARIACTCH NMEPCHEKTHBHON H aKTy-
ansHOl. o

3



B Hactosulee BpeMs Npoi3BaAcTBa GopHuIX coemuternit Gasupyiores Ha
OTKPHITHIX MecTopokaeHisX. Pactyuie norpeGHOCTH NPOMBILLIEHHOCTH K CO-
emnHeRnaM Gopa, HenobIyemMbiX B NPOIBBOACTBE CTEKDI, KEPAMHKH, NIAKOB K
KPacok, MHLIEBLIX NMPOIYKTOB, KOKEBEHHON W TEKCTIILHON NPOMBIILINEHHOCTH,
B saepHoil Jnepremike, cenkekoM xo3aficTse, MEIHUNHE | APYTHX NPOH3BO/CT-
BEHHBIX OTPACNAX, BHIILIBAIOT HEOGROMIMOCTE HCNOL30BAHNA AK-ApPXapckoro
mecTopoxzenus Tamaukucrana. Ilpi kommnekcHoM Henonb3oBanii GopHoro
ChIpbA ChiphbeBas 0ala IHAMITEIBHO PaciuMpIITes, W NOABATCA HOBLIE HCTOMHIH-
Kit nomydeHia Goneiuinx komtecTs G0pHLIX NPOIYKTOB.

B naboparopii nepepaboTkit MHHEPANTLHOND CHIPbS H MPOMBILLTEHHEIX
orxonos Mucruryra xummn um. B.H. Hukwruna HAH Tamsukncrana pac-
cMoTpeH Bonpoc komruiekcHoli nepepaloTkit GOpOCIUTHKATHLIX PyA KHCIOTHbI=

MH ¥ XJIOPHBIMH METOIaMH, KOTOPBIE, HAPALY C NPENMYILECTBAMH, HIMEIOT Pl

HEJOCTATKDB,

Jna Goproro cuipks TamkHKICcTaHa, colepwaliero Gonblune Konnye-
CTBA KpeMHe3EMAa H MEHLIIME KOJNHYECTBAZ MONE3HLIX KOMIIOHEHTOR M0
CPaBHEHHIO C APYTHM MHHEPANLHLIM ChIpbEM, NpH KommiekcHofl nepepa-
GoTKe BOIHHKAIOT CyMIECTBEHHLIE TPYAHOCTH — OTIeNeHHe W MpOMLIBKA
KPEMHE3EMHCTOrO Winama, o4HCTKa pactsopos. Kpome Toro, TpeGyercs Ki-
cnotoctoftkas annaparypa. i e

Xnopiibiil MeTOA TaKkke HMEET Pl HELOCTATKOB: 3ArPA3HEHNE OKpYHkalo-
lueil cpelbl, TPYAHOCTH ONEPHPOBAHNA © ra3ooGpasHLIM XJIOPOM 1 HCTIONL30-
BaHHe crewiansHoll annaparypsl. :

Mooromy wamm Beibpan wactwumo kmcnotuwit meron (HNO; i
CH3;COOH) nonyuenis GopHLIX NPOTYKTOB i METO CTICKaHs. ‘

TMposenénnsie necnenosakis no paspaborke GIIMKO-XHMHYECKIX i TeX-
HONOMIMECKHX OCHOB NepepaloTki GOpPOCHTHKATHOND CHIPLA NO3BONMOT HaliTh
ITyTH npeo/ionelis TpyAHOCTel, BOIHHKAIOUINX NPH XJIopHoil i KHCnoTHOl o6-
paborke chipbs.

Crioco6 cnexanits No3BoseT HAXOANEHIIO palBOHANEHLIX ycnoruit no
PAVIOKEHIO CLIPLA, MAKCHMUTLHOMY H3BNEHEHHIO LEHHLIX KOMTOHEHTOB o
HOBPEMEHHO C MHIMAILHEIM TIEPEX00M KpemHeséMa B npoaykTsl. J{ns cno-
coba cnekanns GyayT nozpo6Ho IByuens! Boe CTammi fnpolecca, a TAKKe KiHe-
THKA npouecca.

Tlpu coznannn npowssancts GopHux coemmmennii MOKHO BKMIOUNTD B
MPOH3BOACTBO GOPHYIO KICHIOTY, KOTOPas ARNSETCH OCHOBHBLIM BELICCTBOM JUIA

nomyueHis Ipyrix pearentos. Bakuoe 3uauenne nmeer BCly — TPHXJIOpHA

Gopa, KOTOpLIf ARAKETCH HCXOMHBIM NPOTYKTOM JUIH MHOIX MPOMBILLLICHHBIX
TOBapOB. B
OcoGoe 3HaveNIe HMEET NPOIBBACTHO GOPHLIX YIoGpeHHit B coeTanmns

€ ApYTIMIl XHMITECKHMH ynoGpermami. B unkn npoissaactea Gopa Moo
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BKJIIOYNTL nonyyenne nepGopara uarpus, amaneil, Gopornapiuios Merannos,
xapbina 6opa, Goproro crekna u ap.

Heanio nacrosumeii paGorsi spnserca isyuenne npoieccos, npore-
KAIOLINX NMPH painokennn GOPATHLIX pya peareHTamit - a3oTHOIl M yKCycHOF
KHCIIOTaMH, pa3paboTka 0cHOB pasnokeHna GOPOCITHKATHOID CHIPLA METOIOM
CNEKAHNA € YHACTHEM PearciTos — MENOMH i XIOPIIOB Kanbuis, Harpus. [To-
HCK Haubonee pauMOHANLHLIX NAPAMETPOB A PAVICKEHIS, IBYHEHHE KitHe-
THKH NPOTEKAIOUINX MPOLIECCOB pasnodenns, papaboTka TeXHONOMMYECKHX
ocHoB KomiuiexcHoll nepepaGoTki GopaTHbIX pyaL. -

OcHOBHLIMH 3A2a4aMH HCCIEN0BAHNS ARIAIOTCA:

- HcceoBalie XHMHYECKDIO i MHHEpPAnoriteckoro coctasoB Gopoci-
JIMKATHOIO Chipb# MecTopowaenna Ax-Apxap PecnyGmuxn Tamsznkicran n
TePMOAHHAMHYECKAR OLEHKA NpoLecca paioke’ s GoparHeIX py;

- HcenenoBauie pavioxenns Goparnoro ceipes asoThoil n ykcychofi
KHCJIOTAMH H YCTRHOBJEHHE ONTHMANLHLIX NapaMeTpos Mnpoliecca paino-
WEHHA, > ; ' !

- H3y4enne npouecca ofxnra GoparHbix pya Beicokoil Temneparypoil;

- HCCNenoBaHNe BAUAHIA 00/ Ha criexanie GOPaTHLIX Pyl ¢ NpHMeHe-
Huem Harpuii- ¥ KanbuniiconepkaulIX pearcHToB; "

- HcCneioBaHie KHHETHYECKHX NPOLEeCCOoB, NPOTEKAIONIIX MPH pasnoke-
Hiit GOpaTHbIX pya KHCNOTHBIM METOIOM H cnexaunem ¢ NaOH, NaCl u CaCl,,
a Takwe npin o6paborke nony4ennsix cnéxkos ¢ NaCl, CaCl; kncnotHsiMu Mme-
TOZAMH; ;

- paspaborka (HINKO-XHMHYECKHX OCHOB nepepabotkn Goparueix pyn
YKCYCHOIl, a30THOIl KHCAOTaMit # CNEKAHHEM;

- paspaGoTka npHHUMNHANLHON TeXHOOrHUECKoil cxembl nepepaboTku
Goparusix pya cnexaninem ¢ NaOH; -

- paspaGoTia TexHONOrMYecKHx cxem nepepaboTki GOpaTHLIX Pya cneka-
HHEM C XJIOPHAAMH KANbLMA H HATPHA ¢ aansheitwedi o6paboTkoii nomytienHo-
ro cnéka conanolt kucnoroil. ‘

Hay'unas nosisua paborsi

HMccnenosana nepepaborka 60pOCIIHKATHOIO CBIPbA C YHACTHEM pea-
reHToB - asorHoll i ykcycHoll kncnor, it cnekanne ¢ NaOH, a takxe ¢ xso-
PHAAMH KANLLMA 1 HATPUA, PACKPLITHL MEXAHN3MBI, NPOHCXOAALME NPH
pa3noxeHnn yKa3saHHbIX pyi, NOJAYYEHHbIE PEIyALTATHI MOATBEPHKIACHBI XH-
MIYECKHMH B HH3NKO-XHMHYECKHMH MeTogamy asanisa. PaspaGorana Tex-
Honornteckas cxema no nepepaGorke Gopcoaepikaiuix pya ¢ HCNONbL30Ba-
HHEM PauIHYHbIX PEareHTOoB. s

MpaxTiyeckan 3HANMOCTEL paboTsl. e

Pesynitarsl, nofyvennsie B Hactoawell ancceprawmontoii pabore, po3-
MOKHO HCTO/B30BATE NPH NOJAYYEHHN PAVTHHHLIX NONE3HBIX MPOIYKTOB i3
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GOPOCIUIHKETHDI'U CLIPhA, TPH pa)[ﬂﬁ(]’m TeXHONOrHYeCKHX OCHOB KOMILUIEKC-
Holl nepepaGorkn Gopatnkix pya, B cTexnsiHOf HNPOMBILIEHHOCTH NPH Nomy-
yennt GopHOro crekna, kak 3auprmsl or Hefitponos (Axr mcmbrrannil ot
15.09.2018), 06 ncnonssosanmy  sommekcHbix Gopbix ynoGpennit (Axt uc-
nurranuit or 25.11.2018 ).

OcnoBubie NOAOAEHNR, BLINOCHMBIC HA 3ALINTY:

= Pe3ynbTaThl XHMHYECKHX, (HINKD-XHMHYIECKINX, MHHEPANOrHYECKHX
ncenenosannii Goparusix pyn n npoaykros ux pasnoxenns ¢ NaOH, yxcyc-
Hoit 1 azorHoll KNCrOTAMK, A TAKAKE C XJOPHAAMH KANBUNA M HATPHA C NpH-
Menennem anddepeHunansHo-TepMHYECKOTD i PEHTIeHO(AI0BON0 METOA0B
aHann3a;

- OLEHKA TePMOIHHAMHYECKHX XAPAKTEPHCTHK NPOTEKAIOLIIX IPOLIECCOB
TIPH pasIokeHHH GOPHOID CLIPLA KHCIOTHAIMH METOJAMH H CTICKAHHEM;

- Pe3yNLTarTsl KHCIOTHOMD M CTEKATENLHOND METOA0B padnokenns Gopar-
noft pyaet (exomnofl u npeasapuTensHo oGouokénHoN) ¢ yrcycnoil i asorHoi
kicnorasi, NaOH, Takoke ¢ Xnopiuamu kanbis i HATPHS;

= ONTHMA/TLHLIE NAPAMETPhl, HallieHHble A MpoLecca KHCIOTHOMO pal-
NOKEHHA M METONA Cnekauua (TemneparypHbii peximM, BpeMs NPOTEKAHMA
[poLiecca il COOTHOLIEHHE PEareHToB);

= PE3Y/ILTaTLl M3YHCHHA KHHETHKH NPOTEKAIOIMX NPOLECCoB NpH paio-
KeHIN GOPATHLIX Py METONAMH KHC/IOTHOIO PavIOKEeHHA M CIEKAHHA C Ha-
Tphil- B KansuiiiconepAaiMY pearerTanms;

- (H3uKkD-XHMIreCKHe 0CHOBBI nepepaboTkn Gopcanepaannix pyn Meto-
A2MH KHC/IOTHOTO PaiioKeHnHa i CNEKAHHA ¢ HaTpiil- i KUTbLmficonepHkauMH
pearcHTanmi.

HyGankaumnn. Ilo Teme auccepraunn onyGmxosans: 64 paborsi, B TOM
'wicne 41 crarua B KypHAnax, pekomennosannbix BAK Musncrepcrsa ofpaso-
BaiA i Haykn Poccuiickoii Meaepawm, a Taoke 18 B MAaTepHANAX MEXKIYHa-
poausiX u pecnyGmixanckix xonpeperwii. Ionyyens: 3 Mansix narenma
PecrryGnukn Tawkukucran i onyGnukosasini 2 MoHorpad,

Anpobauus paboruL

Ocnosusie pesynsrarsl paGotsi obcyxaanuce Ha: pecnyGnuxanckoil
Hay'HO-npakTHieckoil kondepernmy «Marepuans VI Hymanobckux wre-
1l (MywanGe, 2009); pecnyGnukanckoit Hay4HO-npakTH4eckoil koHpe-
penumn «CoBpemenisie npoGieMbl XIHMITH, XHMHYECKDH TEXHOMOMMK 1 Me-
Tawtypritin (Qywante, 2009); pecnyGnukanckoit Hay4HO-NpakTHYeckoli
konepern «Topuble, reonornyeckie, KoNOrHYECKHe acHekTh i paipu-
TiA ropHopyanoil npomsientoctn 8 XXI1 seken (JymanGe, 2010); pec-
nybnukanckofi HayuHo-npakTHueckoil kondepeniy «Hepcnenmmu' npu-
MEHEHIA HHHOBALMOHHBIX TeXHonorull 1 ycoBepIIEHCTBOBANNA TeXHuYe-
CKOro 06pa3oBanis B BLICIUHX y4eGHEIX 3aBeneHiax crpai CHI» (dywan-
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Ge, 2011); pecnyGnukanckoil kondepenunn «ITpobrembl ananuTHecKoOro
KouTpons ofbexTon okpy#alomiell cpelhl M TEXHHYECKHX MATEpPHAIIOB»
(Aymanbe, 2011); pecnyGnukanckoil nayuno-npakrideckoil kondepenim
«Cocrosnie W nepcnekTHBbLI pa3BuTHA opradnyeckoli xumun B PecnyGnuke
Tamxukucrany (JymanGe, 2015); pecnyGnnkasckoll Hayuno-npaxTiieckolt
kordepenunn «lTpoGnemsl Marepuanosenenns B PecryGnuke Tamkukn-
crau» (JlymanGe, 2016); IV Mexaynaponsoit uayuno-npaktideckoil kon-
¢epenuny «Ilepenexktnssl pa3suTis Haykn o obpazosamms» (JlywanGe,
Tamaukckult Texnnueckuit ynusepeurer, 2010); Meaayunaponnoit Hayano-
npakTideckoil xondepenn «bbaemero BLNPOCH OT CBETa HAa Haykata »
(Bonrapus, Codms, 2011); VII Mexaynapoanoil Hayuno-npaxtuueckoil
kondepenun «[TepcnexTHBLl pa3BHTHS Haykn i oOpasosanns» ([lywanbe,
Tamkukckuil - Texumueckuil  yuusepcurer, 2016); XVI International
Conference «Thermal Analysis and Calorimetry in Russia (RTAC-2020)»
(Moscow, Russa. Book of Abstracts,2020).

O6uém anccepraumn. J{yccepraumonnas pabota coctout W3 4 [mas,
BBEIcHHA, JTeparypioro 0030pa, METOAHKH IKCTIEPHMEHTA H XHMITNICCKOMD
AHANIN3A, MpeAcTaBnseT cofoll pyKomHCh, HIIMKEHHYI0 Ha 234 cTpaHHLIaxX KoM-
netoreproro waGopa, 1 Bimoyaer 26 TaGmiu, 102 pHCYHKOB, @ TRKKE CITHCOK
nuTeparypbl 13 146 HCTOUHIKDB.

OCHOBHOE COAEPKAHHE PABOTBI
Bo BBeaennn oTpakeHa akTYAIbHOCT NPoGieMbl OTPAcan M npakTHye-
CKaA 3HAMIMOCTE BLIOpaHHOI TEMBI HCCIEI0BAHHA. -
B nepsoil rmase miccepraiii  NPHBOAWTCA Kpatkiil 0G3op no nepepa-
Gorke Gopocimkariux pyt. Ocpemienbl BOnpockl XaopHoil nepepabotki Gop-
HOTO CHIPBS, HIBKO- 1 BHICOKOTEMIIEPATYPHEIE METOIb! XJIOPHPOBaHIA GopocH-
mukaTHeIX pyda. ConsHo- ¥ CEPHOKHCIOTHOE paviokenne GOPHOID CLIPLA, Kil-
HeTHKa KMCIOTHOMO PaioweHHs HCXQAHOro GOpPOCIUIHKATHOID ChIpbA W €M
KOHUEHTPATa, TEXHONOMMECKHE OCHOBBI NepepaboTKi Pyl MUHCPAITLHLIMH

KHCI0TaMH,
B nureparypioM of3ope Takae 0000uUleHBl HEKOTOpLIE CRCKATCALHLIC

cnocoGul nepepabotki GopHOrO chipkd, o0Cyx#IeH0 npHMeHerile GOpHLIX co-
eanHeHmtl B OTPAc/IAX MPOMBILILIEHHOCTI i CELCKOID Xo3ficTsa.

Bo sropoil rase npiBeaetbl METOIHKN NPOBEACHHT XUMHHECKHX 1 (-
IUKO-XHMHYECKHX AHAMN30B, TeoorHYecKie XapakTeplCTHKH 1 XHMMKO-
MUHepasiorideckie coctasbl Gopcosepaaunix pya, NPHBCACHLI PE3yNLTaThI
TEPMQIHHAMITECKHX OLCHOK pasiokenis GOPOCITHKATHLIN Py a3oTHOM M
yKcycHoll KucnoTam, NaOH, cnexanuem Gopocivmkarisix pyn ¢ NaOH u
XJIOPHOM KAJTBIIHA, BHINOMHEHE! CTEXHOMETPHYECKHE PactiCThl YKalaHHLIX Ki-
CNOTEI # PEAreHTOB NPH PAVIOKEHHH HCXOAHONO CHIPLA 1 €M0 KOHUEHTpATa.

x



B Tpetweit rnase oboGuiens! pesynbTarhl HCCIEN0BAHHA 10 230THO- TaGanua 1 - Xusirieckuii cocras Gopoit pyast Ak-Apxapckoro ‘
KHCJIOTHOMY PaifiokeHIo HCXOAHIX 1 060K KEHNBIX GOPOCHINKATHLIX PYA, | MECTOPOKACHIA i ed KDHLeHTpaTa

" - 0=
npuseicHa KHHETHKA a3’0THOKHUJIOTHOMD pailokeHHA obouokéHHOO GOP Hanmenosanne Komnoneirrsi

CHIHKATHOTO ChIpbA MccTOpo#zeHns Ak-Apxap, paspaGoTana npHHLINTIH-
aneHas Texwonorndeckas cxema nepepaborkn GopHOrO CHIPLS A30THOKMHC-

K;0

noTHLIM MeToAoM. Takike NpUBOAATCA pe3yasTarsl pasnoxeHus Gopociin- . Hexonnas pyaa
KaTHBIX PyA W MX KOHUCHTPATOB W NpeaBapHTeNnbHo 000#KEHHBIX KOHUEH- '

TpatoB ykcycholl kucnotoil. Hayuena kuHeTHka YKCYCHOKNCIOTHOTO pa3- !
noxenna oboxckénnoll nexonxoll Gopcogepkawell pyast M KHHETHKA YK- ,f Kouuewrpar

17.1{10.4| B,0s
46.8 |59.8) SiO;
2.45|1.27|ALLO;
2.67]2.2 [Fe;04
1.68(1.39| FeO
23.6/19.6| CaO
0.0510.03|Na20

0.33|0.29| MnO

0.170.15| TiO,
0.11{0.1

0.86/0.75| MgO

~10.1210.11| P,0s
4.06|3.91| Inn

CYCHOKHCNIOTHOIO painoxenns obowkEHHoro Gopconepwkallero KoHueH-

g Gora abor- :
Eagng:n3£;mm::: :glw;:::; ::nch;:-‘:t:n b | TaGanua 2 - Conepxanie Munepanos s cocrase Gopcoaepkalumx pyn

B werséproil raame usyuens! MeToanl criekanns npu nepepaGorke ' Conepaatite MUHEPAIOB

Gopocimikathuix pyn ¢ NaOH. Takwke cnekanme KOHIleHTpaTa i oboxkEH- Jan6ypur 20

HOro KonuenTpara Gopcoaepskaluelt pyasl B NPHCYTCTBHH MMAPOKCHAA Ha- Jlaronut 10

Tpus. M3yvena kunetika npouecca cnekanns oGoaxennoll nexoanoft Go- I'panar 29

‘pociumikarioft pyast B npucytcreni NaOH, a Takke KHHETHKa criekaHus Tupokceisl , 10

GopocHKaTHLIX pya. PaccMoTpeHo criekanie HCXOIHBIX 1 0BGOAGKERHBIX i Ne | Haimenosatine Miicpanos B cocTase pynsi (Mac%)
|

oboxaemoro Gopochmikatioro konuentpata ¢ NaOH. PaipaGorana Ksapu 17

gl o bl b b

MeTonoM cnexanns ¢ NaOH.

H3yden meran cnekanns Gopocimikariuix pya Tamxukucrana xnopco- |
ACPAALLHMI PearcHTami, B 4acTHOCTH, nepepaboTka iexoanolt Gopociumikar- !
Holl pyas! n e€ konueHnTpara cnexannem ¢ CaCl, nepepaboria nexoanoil Gopo-
ClumkaTHolt pyanl 1 e€ konueHTpara cnekanneM ¢ NaCl. Hayuena kunernxa 1 J
fpoliecca CONAHOKHCNIOTHOND paokenns cnéka wexoaroll Gopocwmikarnoft
PYAB! i €€ KOHUEHTPATA C XNOPWIAMH KATLUHA W HATPHA. PaspaGoranst npuu-

LHNHATBHbIE TEXHONOTIMECKIE CXeMBI NepepaboTii GOPOCITHKATHEIX pya Me-
Tazom cnekanis ¢ CaCl; u xnopitzom narpms, ¥

NpHHUMNHANLHAS TEXHONOMWYeCKan cXema nepepaboTkin GOPHOrO ChIpLS T — 7
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KPATKASI XAPAKTEPHCTHKA BOPOCHJIMKATHBIX PYA, \
METOAHKA 3KCNEPHMEHTA, AHAJIH3 | TEPMOAHHAMMYE- ‘
CKHE OLEHKH NPOLECCA PAYVIOKEHHS PY/IbI y
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MITHIEPATIOB  WCXQULIX GOPOCHTHKATHLIX Pyl M WX KOHUEHTPATOB Ak- s _—_—

Apxapckoro Mectoposaenia TavkHKHCTaNa, pesynsTaTs! NpHBEICHE B Tal- Pucyuoi 1 - LLipitx-anarpamsa nexonsolt Gopeanepratelt pynst:

muuax 1 u 2. i1 — rapoGopaLT, AaT - AATONNT, 11 — AaHGYPHT, KB — KBAPLL, K — KIUTLLUIT,
Iposenén pentrenodaszossiil anams nexaamolt GopatHolt pyms n e I — Ipauar, n— NIPOKCEHbl, I~ rIpocioa.

KOHUEHTPATA, PE3y/ILTaTHI KOTOPOTD NPHBEAEHE! Ha pHEyRKax | i 2,

B npouecce ncenenopanns H3yYeHLl XiuMiueckuil cocras n ctmepmne { ' 10
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Pucynok 2 - ILrpux-auarpamma Gopeosepaatiiero KonuenTpara: ny —
rapoGopaiue, aar - aaroniT, 11— nanGypi, Kb — KBapil, K — KUIBLUMT, [ —
IPAHT, 11 = NHPOKCEIB, FTHAPOC — MIAPOCIIOLA,

POA nokazan, 1o masiLimMi pyacoGpasyIonMit MIICpAnaMit ABAAIOT-
CA: rPANAT, KANBLULT, 2XTONNT, AanGypuT, KBapiy u ap.

, Takoke Guuna crenana it H3YHEHa TEPMOIPAMMA HCXOZHOIO 1 KoHueTpara
Gopcanepaaielt pyan npi Gonee menennolt ckopocti narpena (10°C/mun)
pe:yn;.;;rm xoTopoll np:mcogcum HI ggcyumx Ind, '

TEPMOTpAMMAX  0GpasioB GOPOCIUNIKATHLIX PyA OTMEueHbl II0dd-
dexir npn 860, 950 1 1020°C, bie COOTBET
HAM 1 p':’mmnnncuum PyibL, o ST R -
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Pucynox 3 - Jlepusatorpamma nexamanoft Gopconepaauelt Pyast (nanGypirra)
10 '
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Temmparye, v
i3

Yiazm sarcas, %
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Pucynox 4 - Jlepusarorpamma konuenrpara 6opconepaatiefl pyisl.

TepMoImuAMITHEcKan olenia pazioken it GopocHANKATHLIX PYA

JUnst ycranoBnenns BOIMOKHOCTH NPOTEKAHNA peakilitil OKCIUIOR, BXOAS-
HMX B coctan GOPHOTD CHIPLA, PACCHHTANB! CTAHIAPTHLIC TePMOINHAMIME-
cKite BenHLL BoaMokibie peakuin pavtoaenin GopHoro chipsi ¢ asoTholt
KHcaoTON AWIMIOTCH NPEANOUTHTCILHEIMIL

Bopocimikarias pyia COICpANT pavTiyibie MitHepaibl Gopa, a Takke
npumecit  myctoll nopoast — rpanar (3Ca0 Fe;05-38i0), - reacuGeprur
(Ca0-Fe0Q-2Si0;), KUILUNT, BOUIACTONNT, NOITOMY NPH pavIokKeNin  npore-
KAIOT CHAOKILIC NETEPOTCHHRIE PEAKIUN, H BOIMOKHO, “ITO JUIA HEKOTOPBIX MH-
nepanon AG Gyzer nonomkuTensio,

TTpw pawioxeHII MIHEPANIOD, BXQJIIUIX B cOCTan Gopcosiepkaltliix  pyzL,
ykeycholt KicoTolt BOIMOKHO NPOTEKANNE CACITYIONLIX peakunit:

CaCOy+2CH;COOH —» (CHyCO0),Ca+COx+H;0, m
CaB, 81,0 +2CH;COOH+2H,0—(CH;CO0),Ca+2H;BOy+2Si0;, @)
CaBSIO(OH)+2CH;COOH—(CH;CO0),Ca+H;BO+Si0;, 3)

CaFeSi 04+ CH;COOH—(CH,CO0),Cat{(CH;CO0)Fe+28i0,+2H,0,  (4)
CayFes(SiOu)y+H2CH,COOH—3(CH,C00),Ca+2(CH,CO0)Fe+3Si0x+ 4610,  (5)
NaAL{AIS},0,0)(OH); +10CH,COOH—+CH;COONa+3(CH,COO)AI3SIOZ+ +6H:0. (6)

Kax manectiio, ocHOBHBIME (hYHKIHAMHE, XRPAKTCPHIYIOUIHMI COCTORNIC
CHCTEMB!, SIIMIOTCA CGAYIONHE TEPMOANHAMIYECKIE XAPAKTCPHCTHKIL JNi-
TAnbIMA, JiTporis 1 oneprus nGGea. Tepmamnamiricckoe obocrosaie
BLILENPUACALHHLIX peakunil NPOBEACHO € HCHOALIOBAHNEM  CACAYIOUIHX
ypanuenuit:

\ AH=Y, AHyy = T AHy, )
11



Asp:'z ASll.'l e Z ASn:-n
AGy= AH, - TAS,.

MOIHaMHYeckiX Xapakrepnerik (TaGmnua 3).

TaGauua 3 - TepmaanHamitieckie BEMHUHL BEIlECTR

(8)
®

[Mpn pacurax HCMOMLIOBARE! CTIPABOYHLIC 3HAUYEHN CTAHAAPTHLIX Tep-

AH' s,

Ne Bemectso k]l ”d::;"n & Jix/mom rpan
1 CaB,5i;0s,, -3882,75+ 2,510 154,8 +2,092
2 CaBSiO4(OH),;, -2465,60 + 1,673 110,0 + 1,255
3 CaFeSi;, 04 -2849,30 + 8,368 166,5 + 8,368
4 CayFex(SiOyg)s | -5806,56 = 11,715 341,0£ 10,16
5 NaAl;H,Si;0;, -5932,50 + 6,276 2845+ 12,522
6 CaCO;yy, -1206,83 + 0,836 91,7+ 0418
7 COy -393,50 + 0,046 213,6 0,041
8 H,0, -285,84 + 0,040 70,0 £ 0,209
9 SiOyp -905,40+ 1,422 43,5+ 0,836

10 CH,COOH, -485,64+ 0418 87,6+ 1,255

11 (CHsCOO)Fe,, -1503,27 + 1,589 -46,2 + 7.949

12 (CH,COO)AL, -1986,60 + 2,426 -38,5+ 11,296

13 CH;COONa, -726,05 + 0,083 146,5+ 3,337

14 (CH3C00)2Ca, 151436 + 1,171 - 118,7 + 5,020

15 (CH;COO),Fe,, -1058,38 + 1,171 443 +5439

16 H;BO,, -1094,00 £ 0,836 88.7+0418

~ HanGonee Gnaronpusrhuii WHTEpBAN Temmeparyp wis oGpaboTkn yk-
cycuoll kncnotol nexut B npeaenax or 298 no 368 K, Tak kak npn Gonee
HI3KIX TEMNEPaTypax cKOPOCTL peakuin 3aMeansercs, a npu Gonee Brico-
KHX - pacTeop naunnaer 3akunars. Hi-3a neGonpworo HHTEpBana nimerie-

IR TEMNIEPATYPLI BAHAHHEM TEMIOEMKOCTH Ha IHTANLIHIO BElIECTR MOKHO
npexebpeys, '

PC3}'J’ILTB’I‘M HCconenosainsg TEPMOAHHAMITIECKIX XapakTepHCcTHK npeano- -

JArACMLIX peakumit npi - yKCYCHOKHCIOTHOM paaioeni GopocunukaTHBIX
pya npusencHsl B Tatnnue 4, :

H3 Tabnuuw 4 suano, uro GnaronpusTioe covetanne TEPMOANHAMH~-
Heckux (axTopos uMmeerca ans peakunir (1) (AH<0 u AS>0), KoTopsie cno-
cobcTaylor CaMonpoiBoLHOMY NpoTeKaHnIo Npolecca. Hns apyrix peax-
unit suTponmitneil pakrop (AS<0) smnsercs JOMHHHPYIOINM, ocoGenHo
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npu Gonee BLICOKHX TemnepaTypax, npH pacuére sneprin I'n66ca peaxiumii

no gopmyne (9).

TaGanua 4 — TepMoaHHAMHYECKHE XAPAKTEPUCTHKHN PACCMATPHUBACMBIX
peaxunii npn payiokeni GOPOCHIHKATHLIX PyA YKCYCHOH KHCOTOl

AH's5, AS’208, AG3,
Ne peasium kJx/Mons Jlx/mone-rpan kJI#/Monb
(1) -15,59+ 0,415 13535+2,342 -55,9243 + 1,113
(2) -87,45+ 2,261 -86,74 + 2,508 61,6015+ 1,513
3) -76,88 + 0,91 -34,26 + 2,509 -66,6705 + 0,162
4) -163,36+4,774 -126,96+0,839 | -125,526+4,523
(5) -346,62 + 5,48 -578,18 £9,59 -174322 + 2,622
(6) -328,19+ 1,465 | -579,11 15915 | -155,615+3,277

TaGanua 5 - Hamenenns sneprin MNib6ea (AG“T. kJL:/MOL) NpH PaTHYHLIX
TeMneparypax npH painoxenni GopOCIUTHKATHEIX Pya yxcycHoil kncnoroii

” AG®x5 | AG 308 | AG’1s | AG 328 AG 333 | AG 34 | AG"358 | AG 368

i 55,02 | 5727 | -58,63 | -59,08 | 61,33 | -62,69 | 64,04 | 65,39
CD o | =014 | 2116 | 21,19 | £1.21 | £1,23 | £1,26 | +1,28
5160 [ 60,73 | -59,86 | -58,99 | 58,13 | 57,26 | -56,39 | -55,52

22) | 4151 | 2149 | £1,47 | £145 [ £1.41 | 2139 | 137 | 2135
66,67 | 66,32 | 65,98 | 65,64 | 65,30 | -64,95 | 64,61 | 64,27

(23) | 4016 | 0,14 | 0,12 | 20,09 | 0,06 | +0.04 | +0,017 [20,011

T125.53[124.25 |-122,98 121,71 |[-120,44 [-119,17 [-117,9 |-116,63

@4) [ 145 [sa52 | +4,51 |+4.505 [:4.49 |:4.48 [+4.48 |+4.47

-174,32|-168,54 |-162,75 [-156,97|-151,19|-145,41 |-139,63 -133,85

25) | 406 |:253 |e244 | 234 [£224 |2,14 2205 41,95
15561114982 |-144,03|-138,24 132,45 |- 126,66|-120,86-115,07
26) [1327 |:343 | £3.59 | 4375 | £391 | 24,07 | 24,22 | 2438

Ha ocose ismenenns Jnransnuy (7) 1 surpori (8) peaxhum O
paccuirTansl lamenenns neprin MGoca B nHTepsane Temneparyp 298-368 K
(raGmmust 4 1 5) 1 NOCTpoeH rpadik 3aBHCHMOCTH AG ot Temneparypsi (pit-

CYHOK 5). ;
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Pucynok 5 - 3asucumoctit AG peaxuii ot Temneparypil (1 - ks, 2.-
AanGyput, 3 - naromi, 4 - nupoxceHsl, 5 - rpasar, 6— ruapocsona).

- Kax Buano w3 Tabnnust 5 u pucynka 5, NepBas peaxums, KoTopas npore-
KAET € yBennyeHneM suTaninn (AS>0) u nopsiuennem TEMNEPATypbl, NPHBO-

AUT K yBE/IHCHHIO OTPHUATENLHOMD 3nayenns sneprin MuG6ca, 4ro Gnaro-
TPHATCTEYET NpoTexaino npouecca. [ ocransusix peaimil, KOTOpBIE Npo-

TCKAIOT C YMeHBILUeHHeM JHTPONIH, C NOBLIIEHHEM TeMneparypot oTpHUa-

TenbHbIe 3nauenis AG criokaiotes. Cnenosaresnho, B 31oM ciy'ae BbICOKD-
TeMneparypHuill pekiM NpensTcTBYeT NpoTekanno npouecca. I1pu Gonee Boi-
Coknx Temneparypax AG npno6peraer nonowurenstoe nauenme. Ho s Jau-
HBIX CHCTEMAX Npouecchl PavIOKCHUR NPOMCXOMAT NPH HE OYEHb BHICOKNX
TeMneparypax 1 umenenna sueprin Mub6ca neanawirmensis., Mostomy ume-
ETCA TEPMOAHHAMUYECKAA BOIMOKHOCTS NpoTe

parte KQHIA BCCX PacCMOTPEHHLIX pe-

B aucceprawmn npusenens: TEPMOIIHAM )
{HMCCKHE XapaKTepHCTHKN 1

liecca pasnoienis GOPHOTO chipss cnekannem c NaOH, CaCl,, NaCl, a 'rax

CTEXHOMETPHYECKHE PAcUEThl HCMIONLIYEMBIX peare
POCHTHIGITHBIX pyn. ’ PCAreNToR npH paioenun Go-

14
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KHCJIOTHOE PAIOKKEHHE BOPOCHJIHKATHBIX PY]L

Asomnoxucromnoe paioxcenue 6OpPOCILIUKAMNBIX [Iy0

Hayueno panokenne ucxoanoil Gopholi pynsi u obowkénnoll pymsl
asotHoll kncnorofl.

Ha pucynike 6 npupeaenl pe3ynstarel  paviokeHns NpeasapHTeIbHO
oboucéntoit Gopocimikarioft pynnt asotsolt kucnoroil.

. Crenens i3nnevchus okciios B;0s, AL O3, Fe031 CaO © nosbimenneM

TeMneparypel 0 95°C noctHraet MakCHMANBHOIO 3HAUCHNA, COCTABMAA NpH
atoMm (B Mac%): B,0; — 75, 4; Fe;0;—86.7; Al,O; — 68.9 n CaD —72.5.
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Pucynox 6 - 3aBHCHMOCTH CTENEHH HIBJCYCHIA OKCIUIOR M3 COCTABa
HCXOAHOM 060#KEHHOID GOPHOTD CHIPEA OT: @) TEMNEPaTyphl;
6) NPOIOAKNTENLHOCTH NPOLIECCa; B) KOHLEHTPALHi HNO; (pasmep wacriu
< 0.1 Mm; Temneparypa — 95°C; NPOAOIKHTENLHOCTS npotiecca — 60 Mit;
Cimor 20 Mac%). 1 — Fe;05; 2 — B;05; 3 - Ca0; 4 - AlLOs.

15



- 3aBHCHMOCT CTENEHH HIRNCUYCHIIA KOMIIOHEHTOB NPI BCKPLITIH GopHOTO
ChIpLA OT NPOACTANTENLHOCTH Tipoliecca H3yuena npn 95°C n koHueHTpaLmi
KHCnoThl — 15% (pucynok 66). Tlpn ysemnuenint Bpemenn Kucnotholl obpa-
Gorxit cuipust ot 30 10 60 MiH CTeneHs HIRNCYCHIS BCEX KOMIIOHEHTOR yBeani-
"INBACTCA 1 JOCTHMAET MAKCHMAIILHOTO 3Havenis (B %): B,0;— 75,7; Fe,0; -
86,4; ALLO; ~65.7 nCaO-71.8. ‘ '

Jns paiokenns Gopcoaepkamiero cuipes GonbuIyIO PONTb HIPAIOT RIHA-
HIE KOHLCHTPaLK a30THOIl KICAOTHI 1 ee nosupoBanue (pic.6s). C poctom
KOHUEHTpawW a3otHoll KHCHOTL 10 5-15% crenens  i3nnevuenis OKCHIOB
Bo3pacTaet, coctaman (s %): B,0; — 42,8-76,1; Fe,0; — 59,8-86,7; ALO; —
35,1-68,2 n CaO - 48,6-71,7.

TMo pesynsraram asornHokucnoTHOO panoxkennd oboxxennoro Gop-
HOMO CLIPEA PEKOMCHIOBAHE! CAEAYIOIINE YCIOBHA: UTHTENLHOCTD TepMH-
ueckoll obpabotkn — 50-60 mu; Temneparypa tepMmoobGpaGorkn — 950-
980°C; npogonxnTensHOCTL KHCIOTHOMD paznoxkeus — 60 mun; Temnepa-
Typa - 95°C; konuenTpauns azorsoll kncaots - 15-20 Mac%; pamep wac-
THU anGyphTa - 0.1 MM; 103npoBanie asorHoll KHCNOTHI — 140% ot cre-
XHOMETPHYECKOIO KOMHYecTsa.

A3oTHOKNCAOTIOE paickenne KoHUeNTpaTa GopocHANKATHRIX Py

H3yueno paznowenie KOHUEHTpaTa i 06o#KENIOID KoHLeHTpaTa Gopo-
citkarholl pyawl asotHoll kucnoroil. Pesynrarsl ncenesosanns asorsokic-
JI0THOID pasnoenit 060#skENHOrO KoHUEHTpaTa Gopociumikaroll pynst npi-
BeJeHLI Ha pHCyHke 7.

Hayueno snuaune TEMNEpaTypsl Ha XoA peakunn ot 20 ao 100°C (pn-
cywok 7a). Pyny oGpaGarisany 12-15% a30THON KHCHIOTHI B Tevenne | v, C
pocTom Tcuncpg;zgu CTEICHEL M3BNEYEHNA KOMTIOHEHTOR B pactsop Bo3-
pacraer, u npn cocrannser (B %): - 4 - ; -
ey S -[)90.4. (8 %): B0, — 94.6; Fe,03 - 98.6; Al,0,4

Hayuenne sanncumoctt crenenm VRICHEHINA KOMIIOHEHTOB 1PN pazno-
KeHHI 000AALEHHOTD KoleHTpaTa Gopocumikarsoft pyns or HPOIOIKITENE-
HocTit npouecca npi 95°C u 12-15% asotholt Kucnotoll nokasano (pucynok
76), uto yxe npu NpoamAHTeILHOCTH Npouecca ot 30 1o 60 Mun CTeneHn
IDBJEICHIA BCEX KOMITOHEHTOB  yBeNHuNBaeTes 1 JOCTHIAET MAKCHMAILHOMD
3navicHuA (s %): B,0; - 93.9; ALO; - 84.1; Fe;0;—98.2 1y CaO — 91.2. danw-
Hellwee ypennvense anrensiocti pouecca He NPHBENO K YBEIHYEHIIO cTe-
NEHH PAIOKEHIA OKCIIOR, :

Pesynurarhi iccnenosanns mnsing KOHUEHTpaLH a3oTHOl KucnoTLl i
€€ ZI03UPOBIa NOKAILIBAIOT, YTO yBenHYeHNE KOHUEHTpaLlin cyimecrsenno ni-
MCHACT CTeNnensb BCKPLITHA Py, Buisaneno, uto onmimansiiolt KOHLeHTpaln-

elt kncnoTwt, BBoIIMOIE B PEAKUHOHHYIO Maccy, aRnseTcs ~15%, npn atom cre-

16

NneHbL M3BNCHCHHA OOCTHMAET MAKCHMANBHLIX 3Havennil (8 %): B,O; — 90.8;
ALO;- 83.6; Fe;0;-96.5 n CaO — 89.2 (pucynok 7g).

PexomenioBansl CreIylounie ONTHMANILHEIE YCNOBIA pasiokenns o0oxk-
*E1noro GopHOID KDHLEHTPATA: NPOIODKHTELHOCTL KHCnoTHON obpaboTia -06(?
MItH; IPOACIDKTENLHOCTL ofira — 60 mith; Temneparypa oGaura — 950-980°C;
Temneparypa pawviokenna — 95°C; nosuponka asornoll kucnorst - 100-140% or
CTEXHOMETPHYECKDID KIVIIMECTBA H KOHUEHTPaIA Knenotsl — 12-15 mac%.

H3yuena kuHeTHKa a30THOKMCJIOTHOMO cnocofa pasnokeHud  KOHLUEH-
Tpara Gopocunukarnoli pynsl. Knseriueckne nannsie npi n3sneieHni oxciia
6opa u3 obonokEnnoro kouuenTpara Goparxoii pyast npu e pa:mc‘v,arcuuu a3oT-
Hoil xicnoroil H3ywamice npn caeaylownx napamerpax: t = or 20 no 100°C,
BpEMsA paxionenia or 15 musyT a0 | uaca (picytok 8a).
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ok 7 - 3aBHCHMOCTH CTeneH! H3RIeYeH A OKCHIOB 13 cocTana .
wl;;'xc)ftmmom KoHUeHTpaTa GopocHIHKATHOI pyIbl OT: a) muncpu?rpu,
) NponoLKITE/ILHOCTH npouecca; 8) xonuenrrpautin HNO; (pamego mcn.m
<01 mm; Temneparypa — 95°C; npoao/LKHTEILHOCTE n]-)ouecclac—) MMH;
Civor 15 Mac%). | —Fe;Os; 2 —Ca0; 3 - B,0;; 4 - ALO;.
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Kak Biano i3 KMHETHYCCKNX KPHBBIX KA pucyHke 8a, pawiokenne
oboxokEntoll Gopariolt pymst nporexaer Guictpo i 3a | wac npi t=95°C uanne-
yenne okciaa 6opa cocrannser 92,9%.

Hsyuena sasucumocts Igl/(1-u) or spemenn, pesynnrarni KoTopoit
rpaguieckin npupenensl Ha pucynke 86. Ilonyvennsie Npi pamIHdHBIX t
IKCNEPHMENTANLHBIE TOUKH COCTARIAIOT NPAMYIO NTHHHIO C OTPHUATEILHBIM
HAKJIOHOM.

100 a) 0
90 4 QS'C 14
11
ad 0c 3 n0°c
704 &0°c 44 40°C
60 LE GO‘C
504 40°C 6
-l 20°C 71 L
84
30 9
20 1 101
10 11
121 " Nos'c
14 0 45 s Lrham B 8o b

Pucynox 8 - 3asucumocts, crenenn panoxeins (a) okcnaa Gopa ot Bpemerin
(a) nlg1/1-a ot Bpemenn (6) npu azoTHOKNMCIOTHOM panokenuu
npensapuresnsio oboucktnnono Konuenrpara Goparnolt pyml.

HMsyuena 3asucumocns, norapudmMa KOHCTANTEI CKOPOCTH NpH paznoxe-
Hin oboxkEnnoll Goparnoli pyasl asornoli kucnoroli crrp:ﬁcumcfmol:l oﬁpa:-
Holi Temneparypet (picynok 9).

Mo waknony npamoli mumum Appeniyca sxcnepumentaniio Hailneno
JHAICHUE SHEPIIN AKTHBALNK paanowenn oGouckSHHON Goparnoll pynui
HNO; - 14,43 xJlx/mMon. Ipadmmeckn naitaennoe 1 IKCNCPUMEHTANLHO Bhi-
YHC/ICHHOE IHAYCHIA JHEPIIN AKTHBALLIY NPAKTUYECKH MACHTHYHLI W CBIE-
TCALCTBYIOT O NPOXOWACHIH NIpoLecca fion Andipy3INOHHEIM KOHTPONEM.

PaspaGorana npusmmnuansias TEXHO/IOMYECKasn cxema nonyticHns Gop-
ol xucnorsl 113 aanGypirra MCCTOPOAACHUA AK-ADX3p RIOTHOKHCAOTHEIM
cnm_:oﬁou (prcynok 10), e Npeanaraercs 40 HaYaNa KNCA0THOMD panoKenis
aanGypirrst oGknrars, Tiph Temneparype 950-980°C B Tevenne 60 Miun. Iocne
Tepmmtieckoli oGpaGotki aanGypirrs! wamenann Ao pasmepa wactiny 0,1-0,3
MM i BulLICna4HBAK 15-20% asornoll kucaorolit, '
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Pucynok 9 - 3asucimocts IgK ot ofparioil abcamorHolt Temneparypsl nipi
A30THOKHCIIOTHOM palioAeHIN KontenTpara Goparioll pyast.
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Pucynox 10 - TIprHLIMINATIBEHAS TEXHONOMMMECKN CXEMA MOy CHIR Gopuoit
" KHCJIOTH 3 HCXOIHOID AanGypirra H AanGypPITOBOTO KoHIeHTpaTa
A30THOKHCIOTHLIM CIOCOGOM.
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Bopiylo kicnoty w3 pacTBopa BLIKPHCTA/UII30BLIBANH, (IUILTPOBATH M
cyununt. Tpeanaraerca Takke orieneHie HHTPATOR WTIOMHINA, &enesa W
KaTsUns.  TBERLI OCTATOK COCTOMT I3 OKCHIA KPEMHHA I OKCHIA KATLINA 1
HEPANOKHBIIMXCK YacTell APYTIX MHHEPANOB, KOTOPLIE MOKHO HCTIONL3OBATH,
KaK CHIpbE B MPOMLILUACHHOCTI! CTPONTENbHAIX MATEPHATIOB,

Paznowenne Goparuwix pyn yxcycnoil kucaotoi
Hayueno pawnowenne nexaanoi i obosckénnoll GopocimkarHoll pyasl
YykcycHolt kncnoroit.

Ha pucynke 11 npusesenst pesymstarsl mccnezosamis pavioxeHns
obo#akEnnoll Gopocimikarioli pyawt yrcycHoil kncnoroii.
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Pucynox 11 - 3asicimocmi crenes H3BIIEYEHNA OKCH
108 B,0;, Fe,05, Al
CaO m coctasa oboucaErmoft ell pynsi ot: ;? TjéMnCpmypzb?J :
6) n‘;:monm‘rmmxocm npotiecca; v) konerpatm CH;COOH (paamep wacTin
0.1 Mm; Temneparypa — 90°C; NPOIQTATENLHOCTE Npouecca — 60 MiiH).
.. Mo pesynetaram npomengmmrix Heenenosannil n
PAAIOKENHIO NPeABAPHTENLHO OGOKKENH s
PEKOMEHIIOBATL CIICAYIOUIHE YCTOBHA: TIPOOIAHTENBHOCTE Npoliecca KHCNoT-
20
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HOIO panoweHna — 60 MUH; NPOAOIKHTENLHOCTE ofknra — 60 MuH; Temnepa-
Typa oG:xura — 950-980°C; remneparypa kncnornoro painoaenis — 90°C; cre-
XHOMETpHYECKDe Ko/itiecTBo ykcycHoll knenotsl - 140-150% u kounesTpaums
KHCnoThl — 15-20 mac%.

IMpn ykcycnokncnorhom cnocobGe painoxenns GopHoro ceipea Gop-
coaepkaiian pyaa xumuieck oboramaercs, GamnacThsie nNpUMeCH BbiBO-
IOATCH U3 TEXHONOrH4ECKOro UMK, © M3BNeYeHHEM B PacTBOP M0/E3HBIX
KOMIIOHEHTOB.

Hecnenys pesynstarsl XMHYECKOrO aHasn3a, BLISBJAEHO, YTO NpH yKCyc-
HOKHC/IOTHOM PaiNoKeHNH cTeneHb iirnevenna okcuaos Fe;Os, B,0; u CaO
NOCTHIAET MAKCHMANLHBIX 3HAYeHHIL. PesynbTarsl XMMHYECKIX aHATH308 Obunn
NOATBEPKIAEHb HCCIENOBAHHEM IITPHX-AHArpaMmel octarka Gopcoaepaaiueii
PYABI IOC/E MPOBEAEH YKCYCHOKNC/IOTHOTO painokeHis (pUcyHok 12).
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Pucynok 12 - LLITpux-anarpamMma oCTarka nociie yKCyCHOKHCIIOTHOTO
pasnosenisa nexonHoil oboxokernoll GopociuuirTHoll pynbl: KB — KBapll,
11 - NAHGYPIT, AAT — AATOMNT, K - KANBLMT, 11 - IHPOKCEH, it - rupoGopauu,
rAPOC — FMAPOCIIANA, M —MOHTMOPIILTOHNT.

Painoaenne KoHUeHTPaTa ﬁopcmepmimen Pyas! yKeycHoii
Kuenotoil
H3yuerbl MpoLecchl pazNoKe s KOHUEHTPATA 1 0GONOKEHHOTD KOHLUCH-

Tpara GopHOI py/bl yKCycHOil KHCIOTO.
Hnl[’mcyll:xe 13 npuBeseHb! 3aBHCHMOCTH CTENEHH H3RNCHEHIA NONE3HbIX

KOMIIOHEHTOB OT PAXTHYHBIX NAPAMETPOB NMpolecca.

Mo pesynstaram nNpoBENEHHBIX MCCNENOBAHMH yKCYCHOKICIOTHOTO
painoKeHns NpeaBapHTe/LHO 060KEHHOD KOHLEHTpaTa Gopcoaepxaiueit
PyAbl MOKHO PEKOMEHIOBATh ClEAYIOUIE YCIOBHA: NPOAO/IKITENLHOCTh
21
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npouecca — 45 MuH; 1pOACIANTENLHOCTL 00k1ra — 60 MHu; Temnepatypa
obkura — 950-980°C; remneparypa paunoxkenun —100°C; crexnomerpie-
CKOE KonnuecTno ykcycHoll kucnotst - 140-150% u koHUeHTpaLiA KICNOTEHI
— 15-20 mac%. JlocToBepHOCTL Pe3ynsTaToB XUMHYECKHX QHANMIOB NOd-
TBCPAAACT WITPHX-AHArPAMMa OCTaTKa Gopconepxallero KOHUEHTpara no-
Cile YKCYCHOKHC/IOTHOIO painoxkeHns, npuseatuyas na pucynke 14, u3 xo-
TOpOIl BIIHO, YTO NUKN, OTHOCAILNECS K AENe30CONepKalLIM MitHepanam:
rpanary W NUpoKceny, a Takke K AaHOypHTY, MCYE3RIOT, a MUKH, NOATBEp-
Apalounie Hatndue KBapua, Haobopot ysenniupalorcs. B pactsop nepexo-

asT Gop- i *enelocoacpaaluie MUHEPAbI
— Ipauar, NHpoOKce b,
Gopawnt i aanGypur. - rpaHar, NHpPOKCEHLl, ruapo-
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Komieirrpamm
HOK 13 -
Pucy 13 - 3aBucumocti crenems IBmAetienna okennos B,0;, Fe,0; AlLO,
LS

1 CaO m3 cocrasa oGoskénnoro koHUeHTpaTa Gopeanepxauieli pyast or: a)

Temneparypsl; 6) nponomkimensiocTi o
Lecca;
CH;COOH (pasmep wacty <0, ] mmmgg::’;gmfiﬁeég?gu ¢

NPOAOIKHTENLHOCTE Npouecca — 45 M),

'
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Pucynok 14 - LLItpux-marpamma  ocTarka Gopco/icp#atiero KoHUeHTpara
Noc/ie YKCYCHOKHCIOTHOND PanokeHHs: KB — KBapll, I — AaHOypT, atT —
JATONNT, K — KANIBUNT, THIPOC — MUIPOCTIQIa, MOHT - MOHTMOPIULTOHNT, My: -
MYIUTHT.

H3yuena KiHHETHKA YKCYCHOKHCIOTHOIO pasioAeHis oboxoktnnoll pyasl
H o60%GKEHHOID KOHIEHTpaTa.

Ha pucynke 15 npHBEAeHbL! 3aBHCHMOCTH CTENEHH PANOKEHIA OKCIUIA
Gopa ot spemenn (pucynox 15a) i Ig1/1-a or spemenn (picyHok 150) npu yk-
CYCHOKHCIIOTHOM METO/IE PAVIOACHIA KOHILCHTPATa Gopcanepaaueil pyabl.
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15 30 4s ) 0 15 30 45 60

Pucynox 15 - 3aBHCHMOCTE CTENCHI PALIOKCHIA (a) okcuaa Gopa oT BpeMeHH
(a) 1 Ig1/1-a ot Bpemenit (6) MPH yKCYCHOKHCIOTHOM PasnOweHitit
oGoRkEHHOTD KoHLeHTpaTa GoparHoll pyasl.
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Xapaktep KHHETHYECKIX KPUBBIX (pucynok 15a) panowenns ykasuipaer
Ha 1o, 470 B TeueHne 60 Mk npn Temneparype 90°C crenens wamieuens B,0,
Joctiraer 90.1%.

M3 rpadmka sasucumoctn Igl/(1-a) or Bpemenn (pucynok 156) simo,
HTO IKCHEPHMCHTAILHLIC TOUKN NPH PAXTHYHBIX TeMIlepaTypax YAORIETBOPK-
TEILNO YKNAALIBAIOTCA HA IPAMYIO JIHHINO B HMEIOT OTPHLATEALHLI HAKIIOH,

OHEPring aKTHBALIM Onpeaes nocrpoetnem rpadmka asnciHMocTi
Igk ot (1/T-10%), npu 3rom nonyyiexa npamas nunng (piucynok 16).

Kak sizmo w3 pucynxa 16, Touxn YAORIETBOPHTENILHO YKAMILIBAIOTCH Ha
NPAMYIO THHINO Appeniyca, 110 HAKNOHY KOTOpoll BLIMICICHA BETHYING Ka-
Ayueflcs sueprin akrusawm, pasias 18,36 kllx/monn. Yneaennoe shavene

zl(li;pmu AKTHRALIN CHIIETENLCTRYIOT 0 el npotekamit B anddysnonnolt
acTu,

=LeKcp
e 90°C
70°C
50°C
2_ 40°C
1,8 - 30°C
L
B
2,3 ; .
2,5 3 35

Pucynox 16 - 3anicumocts IgK or oGpamioll aGecomornoit TeMIepaTypel 1Ipi
YKCYCHOKHCJIOTHOM padnoxelini koHuenTpara Gopcotepsxatiel pyast.

PaspaGomica npunmmnnaasuoil Texnoaormieckoil exemui nepepaGorku
Gopcanepacammnx pyi yxeycroll kncaoroit

Ha pucynke |17 npeacrannena npHHUINBaTLias TeXHONOHYECKAs cXeMa
nepepaGorki Gopcoaepaaumnx pya - manGypiron (nexoanoro nanGypura i
AanGYpHTOBOO KONLICHTPATa) YKCYCHOKHCIIOTHEIM criocoGoM, rie npeanaraet-
CA JIO Ha'iana KHCIOTHOTO paviokeHns 2anGypuTon ofHuraTs HX NpI Temiepa-
Type 950-980°C B Teucnie 60 mun.

lMocne Tepmirieckoll obpaGotki nanGypurst  u3MenwHany 1o pasmepa
uactiu 0,1-0,3 MM it petmenaunams 15-20% yxcycholt kucnoroft. Jina pac-
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TBOPENHA MLIPONHIOBARNBIX AUCTATOB NOCAE PAAIOKCHIA YKCYCHO KicnoTol
B PEAKLOHHYIO CMeCh A00aRtseM pa3GaBneHHylo CONARYIO KHCNOTY. "

M3 pactBopa MeTONIOM MEpPeKPHCTALTHIALLN nhlxpnchmubmm:‘-
GopHyl0 KHCAOTY i (pUALTPOBakNEM oTaensnn 3 pacTsopa. [ocne nuc;:::"e
paHuA nosy'aetca cyxad Gopuas kucnora. INpeanaraetca Tamke mn;‘.n ou
XI0PIIOB AIOMIINA, Kenesa i kb, TeEp/will ocTatok cocToNT : 1:33 >
108 KPEMHHA 1 KUTBLHA 1 HEPAVIOAHBUINXCH APYIIX MIHCPANIOB, K2 - mﬁa—
KAIBLUAT, HEPAVIOKHBLUAACA 4ACTh AAHOYPITA 1 JIP., KOTOPLIX MOAKHO |
30BATH, KAK CLIPHE B NPOMBIILICHHOCTH CTPOHTENLHLIX MATEPHATIOR.

Komuerrpar Sopcojepsaniero cupha
!
Ofbanr npu 900-1000°C

i

TMpouecc HIMeTSHEHIT 30 PARIEPI
yacTuu 0,1 My

.

Mpouecc partomensin npu =60 sy
AT ,__CH,COOH

!

Jobanagest HCl 21a pacTpopenus
FIIPO.TRIOBANELY AUETATOB

-
DrwILTpaImIs

Bruzexemue HyBO;
§ 3P mOJeIMBIX
npoIyKTOB |

Kpneraa-

aoanax HBO,

Pucynox 17 - [IpiHUMIRAALHAA TEXHONOMINECK CXEMA nepepaloTki
GopcaaepAaLIX Py YKCYCHOKHCIOTHBIM cnocoGoM.
25



METE/lbl CHEKAHHA BOPOCHJIMKATHBIX PY]]

Cnexaunne Gopocwmkamibix pya ¢ NaOH

H3yyena nepepaGoria ncxoamolt u oboscoxtinoil  Gopoil pynsi cneka-
Huem ¢ NaOH. Ha pucynke 18 npeacrasnena 3asiHCHMOCTE H3IBNENEHIS OKCH~
Aos 13 cocTasa obo#ckEHIOI Goproil pyabt oT pasnuusbIX (axTopos.

Hexonn 13 nonyvenHsIX pesynsTaros, HanGonee OMTHMANBLHBIMI napa-
METpaMil  Criekaniti 060AcAEHHBIX GOPOCITHKATHLIX Pyl ABNAIOTCH: TEMIEpa-
Typa cnekamis - 800-850°C, nposomkuTensHocTs npouecca cnekanus - 60
MHH H MaccoBoe cooTHowenne pyasl k NaOH, pasnoe 1:1. Tpu Taxix ycnosn-
X cTenedb uIRnetcHis cocrasnser: B,0;—79.58%, Al,O;— 78.43%.
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i~ -
8 g;.:J
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20 2) uzuj By
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Tesnepanypa,'C Mparoranvesnsocrs speneces, ymn

/———;

|
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o g, |

0 195 11 118 12 128
Cosrasmenne caspra » XaOH

Pucynox 18 - 3asicimocty CTencHM Inaneyenns okciios B0, ( 1) n AlLO,
(2) 13 cocraea o6ouckBHHOM HexomHof Gopocumkarkolt pynsi or;
a) Temnieparypsi; 6) NpanomAHTENLHOCTH Npouecca; p) COOTHOLICHHA CBIPLA
i NaOH.

B paGore tacke isyuena nepepaorka xonue
KoHuenTpara Goproli pyasi ¢ NaOH. HTpaTa 1 o6oxckénnoro
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Ha pucynke 19 npeacrasness pesynsrarsl paiiomelis 000&&EHHOD
KotuenTpara Gopociumkarhoil pyast ¢ NaOH. Kak sunso i3 pucynxa 17, npu
cnekanny  obo#ckEHHONO KoHuenTpara GopHoll pyIbl C MUIPOKCHAOM HaTphs,
NaOH pacxonyercs B pa paza MeHbllie, 4eM NPH paniokeHnH HeoOo#KEHHOMN
pyast. [pu 750-800°C 1 maccosom coornouerii NaOH k cuipsio, pastiom 1:1,
CTeneHb HIRJCUEHHA KOMIOHEHTOB JOCTHTAET MAKCHMANTBHBIX 3HAYeHHH.
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CooTHOmenMe Ciphn  NaOH
Pucynok 19 - 3aBicHMOCTH CTENEHH IBRNEUCHIS OKCIIO0B M3 000#KEHHOTO

KoHueHTpara GOpHOrD CLIPA OT: &) TeMMeparyphi; 6) NPOIOIKITENLHOCTH
npoliecca; B) COOTHOMEHNA Pyibl i NaOH (1- B;0;, 2 - AL,O3).

M3yvena kuHeTHKa npotiecca criekanis obodckEHHOR nexanol Gopo-
cimkarsolt pyast B npucytersii NaOH. Borincnernan snepritd akTHBALM
npottecca pastan 14,39 kJx/MOJb, 'TO CBIZICTENLCTRYET O MPOTEKAHI MPO-
uecca B andynontolt oGacti.
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B paGoTe Taioke n3yyenn KitHETHKA IpoLecca cnekanng  06oickEHHOro
xonuenTpara Gopociwmkarnoll pyast ¢ NaOH. DxkcniepiMeHTansHoe 3HaUCHHE
sueprin aktisa npouecca pasno 14,11 kJlx/Mons, YTO CBIICTENLCTRYET O
nporexanith npouecca 8 anddysnonnoii oGnactu.

PaspaGomka npununnuansnoil Texnosornyeckoil cxemul nepepaborin
Gopuoro cuipks meTaaom cnexkanis ¢ NaOH
Ha ocHOBaHHHM MOMYMEHHBIX PE3YALTATOR cnekanns GOPOCITHKATHLIX
pya ¢ NaOH u Boanoro suimenaynsanis cnéka npeiokesa npuHLitninansnan
TexHonoryeckas cxema (pucytok 20).

Cuecs obozcxenmodl Gopocancarnoll pyxu m NaOH
» cooTuomennx 1:1

Caexanne npa Tesmepatype 750-800°C

A

Hnseanweane 30 pantepa wacran 0,1 uu

Boamax ofpaforxa mpx Tesmeparype 80°C

|

DuaTpauma

Epsrmaaamanes

Trepaui ocratox

NaBoO,

Pucynox 20 - [pusunnuanssas Texnononeckas cxema hepepaﬁcmm
GopHoro cuipba cnekaresbubM ciocobom ¢ NaOH.,
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Cmecs npeasapurensto oboxck€nnoil 6Gopconepxaeil pyast 1 NaOH
B cooTHowenun 1:1 3arpyxaerca na newrounslil Tpancnoprép n nanpasns-
eTcs B peakTop Ana cnexkanns. [Nocne npouecca cnekanus npu Temnepary-
pe 750-800°C, xoropuiii nponomkaerca 60 mun, cmech Hanpasnserca Ans
nmensiennn no pamepa vactuu 0,1 ma.

3arem nonyuennsiil cuk oGpabarsisaior Bonoii Ana paiaeneniun obpa-
JOBABIIMXCA IPOAYKTOB.

Boanylo o6paforky cnéka nposoaaT npn Temneparype 80°C, npu
3TOM MOJe3HbIe KOMNOHEHTLl MEePeXoisT B PacTsop, B ocagke ocTadres
Gonbioe KoaHiecTBo KpemHeddma, kotopslil oGneruaer nepepaboTky pac-
TBOpa nyTéM KpHCTAMIM3auMK K paineneuna ¢ noayysennem NaBO; u
NaAl,0s.

IepepaGorra nexoanoii Gopocuankamioii pyast n el KoHuenTpara
merogom cnekanus ¢ CaCl,

B wactrosmem mnoapainene npuseieHbl Pe3ynLTATHI, NOAyUeHHbie B
Xofle HCCNeJOBAHNA M0 PAMIOKEHHI0 HCXOAHOTO GOPOCHIMKATHOIO ChIPbA
NoCNe CNeKaHus C XJOpHIoM Kaisuua ¢ nocneayloweil ob6paborkoil cons-
noil kncnoroit. Beneacrsue manoil pacTBopuMocTi KomnoxeHtos 6opocu-
NUKaTHOIl pyabl B MIHEPANLHBIX KHCIOTAX, uenecoobpalno cHayana axkTi-
BHPOBATH pyay ¢ nocaeayloweil e¢ kiucnornoii o6paborkoii.

B kayecTBe aKTHBATOPA Mbl HCNONBLIOBAMN XJIOPHA KANBUNA H AKTHBH-
posauusiii yrons. Ilpn cnexaunn GOPOCHANKATHBIX PyA B NPHCYTCTBHM
XJOpHAA KANbUMA, YI7IA M KHCIOpOAa BOIAYXa MPOMCXOAMT paspylleHue
BHYTPEHHHX KOHCTPYKURil YNOPHAIX MHHEPANOB, NPH ITOM YacTH4HO o6pa-
3ylorca Goparsl M CHANKATH! KANLUNA, KOTOPLIE JIEFKO PACTBOPSIOTCS B MH-
nepanbuuix Kncnotax. Tepmiveckyio obpaborky cmecu GopocuankaTHoil
PyABl, XI0OPHAA KAIBLUMA W AKTHBHPOBAHHOIO YINIA MPOBOMIULL NPH TeMne-
parype 800-850°C.

IMocne Tepmuteckoii o6paborkn nonyvuennslil cnéxk cnavana oGpaba-
TeiBany soaoll npi Temneparype 80°C B Tevenne | waca ans ycrpanenuns
136LITOYHOI0 KoNMMecTBa XJopiuia kanbimd. [orom nyneny ¢gunstposany,
peicylBany, sarem o6paGareisann 20% HCL
" Bewio n3yueHo soiaelictie pasnmnuubiX (UIMHECKUX N XHMHYECKHX
(haxkTOpOB, BANAIOLIX HA COMAHOKHCIOTHYIO 00paboTKy nonyueHHoro cné-
Ka NpH cnekanne nexoanoit GopocitukaTHoil pyasl i X10piaa Kanbuns, pe-
3y/LTAThl KOTOPOIO NpHBEACHBI HA pHCyHKe 21.
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Konnewrpanns 1101, ¥
Pucynox 21 - 3anicumocts crenenell iswictienis okeiion i cntia
nexaunol Gopocimmkariolt pyaut ¢ CaCly or: a) Temueparypur; 6)
poaomkITenLHOCTH Npotecea; 1) konuenrpaim HCI (1 - B,05; 2 -ALO;; 3
- Ca0; 4 - Fe;05).

Pesyniraril HCCHCHORIHUA MAMANNIA PATIHYHLIX (rInKo-XuMHIECKIX
(hakTopon Ha consHOKNCHOTHOE padnokenne crilka Kouuientpara Gopocu-
ANKATHOMN PYIBI € XITOPHAOM KATRIIHA HPUBEICHR! Ha pucynke 22,

Cormnacio NpoBEAEHILIM ONLITOR I O EHNLIM pesyasTatam, nanGo-
nee IPPeRTHBHLIMIE YCAOBHAMI pasIoweris koHuenTpara Gopocimkar-
HLIX PYIL TIPH CHCKAHINE C XAOPHIOM Ka/ILIHMA MOKHO PEKOMEIIORATL Clle-
Ayloume yenonis: Temneparypa criekanns 800-850°C, nposomxsrensinocts
npouecc ciiekauns 60 MitH, Micconoe cootHotueHue pynst kK CaCly = 1:2,

Mpu Takux yenonnsx n pacThop nepexaant 93.58% B,0;, 95.23% AlL,05 n
98.86% Fe,0;,
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Pucynox 22 - Jusncnmocts crenenel] 1saeienin okenaos 1 cntka
konuerrrpara Gopocimmkarrnoll pyast ¢ CaCly or: n) Temnepuryput; 6)

npojgomkiTensnocti npottecen; 1) konnerrpain HCI (1 - B,0y; 2-Al,04; 3
1 = Ca0; 4 - Fe,0y).

Hayuena knueriia npouecen CoMmoKNCIOTHOID pasiokenis colkn ne-
Xo/nolt GopociKITHOHN PYIbl © XIOPHAOM KIBIIA,

Beanyunnut kmkyweficn sneprin akrusaunn - (E) onpeaessan rpa-
(YecKiM METO/IOM, € HEHONLIOBAHKEM YPaBHens Appelyca, kotopolt
coctaniia 23,07 kJbw/monn. padmeckit nallaennoe n akcnepumenTan b-
HO BLMHCACHHOE 3NAMCHNUA JHEPrII AKTHBALMI NPAKTIMCCKN IACHTHY B
H CBHICTEILCTRYIOT O NpoXoKAeHt npotecea 1o Ay InonnsiM  kon-
TPONEM, ‘

B puGore Taroke nayuena Ksneria coIsmHOKHCIOTHON Paviokenim cnd-
KR KOHUeHTpara Goparnol pyasl ¢ XA0PIIOM Kk,
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Kuneriueckne nannsie npn isanesenin okcivia Gopa 13 cniéka konten-
Tpara Goparioll pyas! ¢ XI0PHIOM KUIBUA HIYHATHCH NPH CACLYIOUIX fa-
pametpax: t = or 30 10 95°C, pems paanokenus or 15 munyT 10 1 vaca (pn-
CyHoK 23).
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Pucynox 23 - 3anuciumocts crenenn Hinaeienns okcuza bopa ot BpeMeHn
cnexkanis (a) i Ig1/(1-a) ot spemens (6) Npi CONAHOKHCIIOTHOM PasIoKenni
cnéka kouuenTpara Gopocumxariolf PYAbI € XJIOPHAOM KAJIBIMA.

Kax puano u3 knnernuecknx KPHBLIX HA pucyHke 23a, painokenne
cnéka koHuenTpara Goparnolt PYAbl € Xnopuaom kanbitma nporexaer Obi-
CTPO I MAXCHMAZILHOE i3nAeveHIe OkcHaa Gopa oTMeyaeTCH npH painoxe-
HUI B Tevenne | vaca,

Hayuena sasucumocts, Ig1/(1-a) ot Bpemenn, pesynutarii koTopoil
fpubencnsl ua pucynke 236. Monyyennue Npu pasnuuubiX t IKCOEpH-
::::::‘muc TOUKH COCTABAAIOT NPAMYIO AMHIIO C OTPHUATE/ILHBIM HO-

Hayuena sasucumocrs, norapimMa KOHCTANTEL CKOPOCTH OT BEANIHLE
obparnoil aGecomoTholi Temneparypul (pucynok 24),

IMo naknony npamolt nunnn Appennyca axcnepumentansio Hailaeno
IHAUCHUE IHEPrUN AKTHBALNK PAsNOKeHNs chika xonuentpara Goparnoil
PYABI € XNOPHAOM KaiLuus ~ 21,9 kJlk/mons, Mpaduveckn uailnennoe K
IKCHEPHMCHTAILHO BLIMHCACHHOE 3HaYCHs IHCPruy AKTHBALMN NPAKTIYC-

CKH MACHTH'HLL 0 CBIACTENLCTRYIOT O NpoxokaAcHUN npouecca noa and-
(y3monnuiM konTponem.
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Pucynok 24 - 3apicumocts IgK ot oGparnolt aGecomornoil Temneparypsl npi
CONSHOKHCIIOTHOM pasnoaeniny cnéka konnesTpara Gopocinnkariofl pyasl
XNOPHIOM KalTLIIHA.

[TepepaGorica nexoanoll u konnenTpara GopocHaRKaTHON PYILI MeTOIOM
cniesanns ¢ NaCl

B anccepraunonnoll paGore Takske n3yteno npotecca nepepaborki He-
xoanolt i koruenTpara Goproll pynst ciiekarenstbiM MeTazom ¢ NaCl.

PesynuraTel Hecnea0BaHNS RAMSHUA PAVTHINBIX  (IINKO-XMMIMECKHX
(hakropon na npouecce conanokncaotoll oGpaGorki cneka nexaanoil Gopocu-
MikarHoll pyzibl € XJI0pPHAOM HATPHA NPHBEIACHE! Ha pucyHke 25,

Takke uaymeno consnoKNCAOTHOE paiiokeHlie cnéka KoHUenTpaTa
Gopocunkarioro cuipki,c NaCl, pe3ynsTaThl KOTOPOro npHBeACHL! HA pH-
cynke 26.

B xaze npopeiesis JKCIEPHMEHTOB JUIS Npotiecca consHoknenoTHoi o6-
paGorku cnéka nexomiolt Gopociwmikariofl pynst it eé xouuentpara ¢ NaCl
HAZIEHBI PAUHOHANLILIC YCHOBNA NPOBEICHIA NPOLECcca: TEMNEPATypa creka-
Hia 800-850°C, Temneparypa kucnornoro pasnowenis — 90°C; npems npope-
JieHnA npouecca — | yac; npH OTHX YCHOBHAX H3RAEYEHIE NONEINLIX KOMIO-
HCHTOR W3 cocTasa cnéxka nexoanoil Gopocunukariol pyast cocransier Gonee
82%, a B cnyvae konuenTpara GopocunnkarHoll pyasi - Gonee 90%.

HMayuena knnernka nannedenns okewaa Gopa 13 cnéka kouuentpara Go-
parnoil pyas ¢ NaCl.
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Pucynox 25 - 3asicimocTs creneneit I3RNeYenits OKCHIOB 13 chidka
nexannoit Gopocimikarsolt pyast ¢ NaCl or: a) Temneparypsi;
0) npoaomkTENLHOCTH Npouecca; B) konuentpauni HCI (1 — B,0s5: 2 -ALO;;
3 -Ca0; 4 - Fe,03).

Kuneriueckne nannbie npu nsanevennn okciaa Gopa i3 cnéka konuen-
Tpara GoparHofl pyas! ¢ Xnopuiom Hatpis ero pavioenint HCl Takoke Guuin
H3Y'CHBI NIpH CACAYIOUINX napameTpax: t = ot 30 no 90°C, Bpems panokenis
or 15 munyT z10 [ vaca (pucyHok 27).

Kak BIUIHO 13 KHHETHMECKIX KDHBBIX Ha picynke 27a, paanowenye cné-

Ka koHuenTpara Gopartoli pyast ¢ NaCl nporexaer Gictpo i 3a 1 wac npu
t=90°C n3sneuenne okcia 6opa cocrasnser 90,6%.
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Pucynok 26 - 3apncumocti crenesell i3sneuenis OKCIIoB 18 cnéka
konuentpara Gopocimkarnoii pyast ¢ NaCl or: a) remneparypsi; 6)
npoomKiITensHocTH npouecca; 8) konuentpawi HCI (1 - B;05; 2-ALOs;
3 —-Ca0; 4 - Fe;09).

Hayuena 3asucumocts Igl/(1-a) or Bpemens, pe3ynsTarsl KOTOPOit
rpaditeckn npusegensl Ha pucynke 276. INonyvwesnsie npi paiinYHBIX t
IKCNEPHMEHTANbHLIE TOUKH COCTABAAIOT NPAMYIO AHHHIO C OTPHLATENLHLIM
HAKIIOHOM. :

Hayuwena 3asncumocts florapu(Ma KOHCTaHTBI CKOPOCTH NP pavioxe-
Hin cnéka konuenTpara Goparwoil pyast ¢ NaCl or sennunusl oGparhoit aG-
comorHoil Temneparypsl (pucysok 28).
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Pucynox 27 - 3asncumocts crenenn inanevenns okciaa Gopa ot Bpemenn
cnekaind (a) u Igl1/(1-a) or Bpemenint (6) npi consHOKICAOTHOM paoAeHNH
cnéxa nKoHLEHTPaTa GopociuHKATHON PYIBI C XIOPHIAOM HATPHS.
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Pucynox 28 - 3asucumocts, Igk or obparnoii aGcomorHoil Temneparypsl 1pi
CONAHOKHCNIOTHOM paviokeHiy cnika KoHuenTpara 6opocinukarHoll pyasl ©
XJIOpPHAOM HATPHA.
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Mo waknoHy npamoll nuHUR Appeliyca JKCnepHMEHTaNsHO HailaeHo
JHAMEHNE DHEPTHN AKTHHAUNK paliokeniA cnéka koHuexTpara Goparnoll pyast
¢ xnopuaom narpis — 22,07 kJlx/mMonk. Yicnennoe suatenne JHepruM akTH-
BaLi H 32BHCHMOCTL CKOPOCTH peakiiiil OT pasMepa “acTHul # NpoIoTKH-
Te/LHOCTH Npoliecca CBIICTENLCTRYIOT © eé nporekanui B anpgysnontoft
olmactu. A

MpununnnaAaLIas TexnoJoriteckas cxema nepepalborTin
GopociankaTinix pya meroaom cnexanns ¢ CaCl,

IMpomsiuLieHHoe IpHMEHEHIe criekarebioro cnocoba nepepaborki 6o-
POCIUTHKATHBIX pya 00ycIaBnHBACTCH JAOCTYNHOCTBIO TEXHHUECKoro obopyno-
BAHHA ¥ HCTIO/IL30BAHNCM JIOCTYTIHBIX PEAreHTOB - XJIOPIIOB HATPHA W Kalb-
LA, KOTOPbIE 3HATHTENBHO CHIKAIOT ceBECTONMOCTE NMOMYHEHHLBIX NPOIYKTOB.

Cnoco6 kommnekcholl nepepabotki GOPOCILTHKATHBIX PYIL CNEKaHHEM C
xnopiaamit CaCly i NaCl simouaer ciaeaylomme ocHOBHBIC CTRIHN:

- noaroroska cMeci Goproro cuipsd i CaCly nocne mamerenis;

- cnexatie cMect npn 750-850°C; '

- NIpoLIECC M3MENTIHeHna cnéka; .

- poasas o0paGoTka AnA yaaneHHA OCTATKOB XJIOPILIOBR;

- huneTpauna nocne poanoil obpaborku,

- KHC/I0THOE padnokeHite consHofl kncnorofi;

- BhUIETIEHHE none3nsiX koMnonenTos (B,0;, FeCls, AICI;);

- sputenene ocrarkos CaCl; nocne Boanolt oGpaGoTki Ans NOBTOPHOTO
HCMOUTBIOBAHNA.

Ha pucynke 29 npeacrasnena paspaboTaHHas NPHHLNNHATLHAA TeX-
HoNorHYeckas cxema 1o nepepaGotke Gopcosepxaliero ceipbs (HEXoaHoro
GopcoepKallero CLIPL i €ro KOHLEHTpara) crekaTelbHLIM crnocoboM ¢
npuMenenmem coneit - xnopiaos kansims. Buavane cmech Gopocimikar-
HOM pyabl i Ha3BaHHLIX conell criekneTcs B Tevenne | waca npu Temnepary-
pe or 800 no 850°C. Monyuennsiil B pesynsrare Tepmirieckoit o6pabotkn
cnék apobuan go pasmepos uactuu ~0.1 MM 1 oGpabarwisanit Botofl mpi
Temneparype 80°C ana ycrpanenns H30BITOMHOIO KONMYECTBA XJIOPHAOB
KaJbLus,

MotoM nynsny GuALTpoBaNM, BRICYWNBanW, 3arem obpabaTeiBain
20% consnoil kucaotoil, Bl nonyyen cONAHOKHCLI pacTBop, H3 KOTOPO-
rO METOAOM KPHCTAUIALNH BLIKpHCTAIM3OBAINM  GOpHYIO  KHCHOTY,
(unLTpoBanneM oraensm 13 pacTsopa W BeicymnBani. IMoGouHsIMK nO-
JIEIHLIMK NpOAYKTaMH B aanHOll TexHonorivieckoil cxeme SBIAIOTCA: XNo-
pPHABI WTOMMHHA, keie3a W kanbimd., Hepainokupiinecs MHHepansl -
KBApll, KAIBUHT i APYrHe BO3MOKHO HCIOJBLIOBATE B KAYECTBC CHLIPRA JUIA
CTPONTENLHLIX MATCPHANIOB.
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Pucynok 29 - IMpunumnuanuhas TexHaornyeckas cxema 1o nepepaGorke
GopockaTHLIX pya cnekanmes ¢ XJIOPHAOM KANbLHA.

OBCYXKJEHHE PE3YILTATOB
B nacrosweil paGore paccMotpent Bonpoc nepepaGorki  Gopociutikar-
HeIX pyn Tamkukicrana asornolt n ykcycnoll kicnoramu, Hayuenst npoueccsl
paiokenis GopHOTO CLIpbs B UIHPOKOM HHTEpBANE NAPAMETPOB TEXHONOMIYEe-

CKOTD MPOLECCA: TEMMEPATYPA, KOHUERTPAINA KHCIIOTHI, NIPOIOKHTENLHOCTh
npouecca it paMep HacTLL, 1

38

[poseaénublie Heenenosanns no paspaborke GHIHKD-XHMHYECKHX OCHOB
M TEXHONOTHH KHCIOTHOTO paxioxenns GOPHOro chipbi MO3BOMLIH HaliTh on-
THMANbHLIC YCNOBHA BBUICJICHNS NONE3HLIX KOMNOHEHTOB i BLIOpaTL HanGonee
NOIXOAALLYIO KHCIOTY JUIA PASIOmEHHA.

Hiyueno pansnie Temneparypel, AIHTENLHOCTH NPOLECCa, KOHUEHTPa-
LK 1 103MPOBKH KHC/IOTHI HA NPOLECC PAIOKEHIIA, YTO HIPAET BAAKHYIO POk
B HAXOKACHHH ONTHMANLHBIX TEXHONOTHYECKHX [TAPAMETPOB.

Bo mHorix npoteccax pasnoxenns GOPOCHINKATHBIX Py CKOPOCTh Bbi-
LIeNaYHBAHHA ONICHIBACTCA YpasHeHNeM nepeoro nopsiaxa. Onpenenena Juep-
ris AKTHBALMK C HCTIONB30BAHMEM ypaBHein Appennyca. INokasano, wro pa3-
NOEHNE NPOTEKAcT B KnkeTnieckolt iwm andipysnonnoii oGnacmx.

B Tabnuue 6 npuseneHs! pesynsTarsl painoAweHin GOPOCHINKATHLIX Pya
KHCJIOTaMH NTPH ONTHMAILHBIX Napamerpax. Kak suano w3 TaGanust 6, Makci-
MaibHOe M3Biedenne okcina Gopa (93,9%) naGmozaerca np W3BNEYEHHH
a30THOIT KHCIIOTOM 1t NPH CAEZYIOUMX ONTHMAILHBIX YCIOBHAX: TeMneparypa
npouecca - 95°C, npono/kHTensHOCTs nponecca — 60 Mith, KOHUEHTPALHA K-
cnorel — 15%. Bophas pyna Geuia npeasaputensHo Tepmuueckn obpaGorana
npn 950°C. .

B tabnnue 6 u va pucynxkax 30 i 31 cucremarisHpoBanbl nosyyeHHbe
IKCNEPHMEHTANbHBIE JAHHBIE NO PaVIOKCHNI0 GOPOCHINKATHBIX Pyn MHHE-
panbhsMit kicnotami — HCL, H,SO4, HNO;, a Takoke yxcycHoli kucnoroil.
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Pucynok 30 — M3aneyenne nonesibix KOMNOHEHTOB 13 GOPOCIIMKATHBIX pya:
a) ncxoanas pyna; 6) oboackEHHaA HCXOIHAA pyaa.

Kak piuano n3 TaGnuust 6, nanGonee noaxoasuiMy KHCIOTaMH ABNAIOTCH
HNO; 1 CHy;COOH. INpy onTiMansHBIX NAPAMETPaX paliokeHna: Temnepa-

39



Type 95°C, NpOO/LKITENLHOCTH NpoLecca 60 mun ssunedenne B;0; B cayyae
obasckénnoro konuerTpara Gopocimikarioit pynst cocraanset Gonee 90%.
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Pucynok 31 - H3sncuenne none3tbiX KOMIOHEHTOB H3 KOHLEHTPaTa
Gopocinikariofi pyasi: a) konuenTpar; 6) 06o#ckEHHBI KOHUEHTpAT.

OGoGuwas nanivie No paviokeHto GOPOCITHKATHLIX PyZ, HEOGXOMHMMO
OTMETHTE, YTO JuiA nepepaboTkn nanGonee NOAXOAAILMM ChIPhEM ARIACTCH
obaucktiistl konuerTpar GopocwnkarHoil pyzsL.

B naunoit paGore Takke o6oGwensi pesynTaThi cpapHITENbHOIN
ouenkn cnexkanna Goproit pynsi Ax-Apxapckoro mecropoxkaenun Tamku-
KHCTaHA WENOYBIO i XAOPHAOM KANbLMA, HAflIeHbl ONTHMAILHbIE NApaMeT-
Phl npouecca cnekalns 1 npeanokens Hanbonee OCTYNHbIE pearcHTsl AN
CneKaHus.

Buisrneno, 4to manGonee S¢exTHBHBIMII YCIOBUAMM pPadnoKCHIA
0GouKEHHBIX GOPOCILIHKATHLIX PyZI IPH CTIEKAHMH C THAPOKCHIOM HATPHA AB-
JIRIOTCA chenyloume: Temneparypa cnexanua 800-850°C; npoao/mKHTeNLHOCTE
npouecca cnekatis 60 Mitn; MaccoBoe cootHowenne pyast it NaOH — 1:1. TTpu
ITHX YC/I0BUAX B pacTBOp nepexoaut 79.58% B,0; n 73.43% Al 0;.

Kax Geu1o orMenieno, Tepmirieckoe criekanie npoBOmLIL B NPHCYTCTBII
XJIOpHIA XaLLMA 1 A npn Temneparype 800-850°C. IMocne Tepmirieckolt
obpaborkn cnék obpaGarnisani ool s ynanenus niburrka CaCly. 3arem
nynsny ordunsTpossisani 1 oGpaGarsisan 20% connuoll knenotoll. :

Hamu nocne nposenenns onsrros pexomennosansi creaytousie ddgex-
THBHEIC YCIOBHA PAVIOKEHIA KOHLEHTPaTa GOpOCHINKATHOIO CHIpLA MpH cre-
KQHHM C XNOPHAOM Ka/lbLUiA: TeMniepaTypa cnekatis — 900-950°C; npoaoki-

mnmlo;:m cnexanis — 80 mun; Maccosoe cootHowenue pyast i CaCl; cocTas-
nser 1:2,
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CHLIPBA

KOHLIEHTpar

GopociumtkarHoro

B6.7/96.2 | B6.4

" 00K EHHBITT

85.2|94.6

12,5 (90,1]| 88,2 | 93,5

59.6

ChIPbS

B,0;|Fe;03]A1,03|B104|Fe,04|AlLL 0, B,0s|Fe,0;|AL,04 B,0;|Fe,0;|Al,04

KOHLIEHTpar

"

73,4 1209| 17,6

bopocimikarsas pyaa

pyaa

obo#oktnnas
Gopocsumkartas | GopocunikarHas |GOPOCHINKATHOTO

20.8 |754| 86.7 | 68.9 |28.5| 65.6 | 34.2 |193.9| 98.2 | 84.1

17.6 |34.1| 56.8 | 41.9 |2

11,6 {76,5] 85,1

pyna

HCXOOHas

9.28| 35.6 | 28.1 |53.2| 64.7 | 42.2 |25.6| 624

6.5 1236

17.7] 49.1
19,71 154

TaGmmma 6 - Painowenne 60pociuTHKATHEIX Pyl KHCIOTaMil IPH ONTHMANBHLIX TIapaMeTpax
Kuncnorsi

HNOj;, onmimansHbie napameTpsl

pasnosenns: t=90-95°C, =60 mun,
paznokennsa: =95°C,

H,SO,, orrmiManbHele napameTpsl
Cmsru =30-40%

paxnoxenns: t=80-90°C, =60 mun,

C" —20°/o

HCI, onmimansisie napameTpsi
ONTHMANTbHBIE NAPAMETPHI
paiowenns: =100°C,

=45 M, Ccoon =20%

IT=60 MIH, C]mm:l 5%
CH;COO0H,

-
—




ocne cnexanns 1 BoaHo-KUCNOTHON 006paboTki ONTUMANLHBIMIL Yci0-
BHAMI BLUICTCHIA TONE3HLIX KOMIOHEHTOB U HCXOAHONO GOPHOTO ChIpLA 1
o KoHUEHTpaTa sensioTes: TeMneparypa — 90°C; npozomkiTensHocTs npo-
uecca — 60 Mii; KoHuenTpais congnoit knenorsl — 20%.

Takum olpaszom, cTenenb IBBRNEYEHIA OKCII0B 13 CNEKA C Y4aCTHEM Hc-
xaanoro ceipsst it CaCly cocrannser (B %): B;O; - 84.3; ALO; — 87.3; Fe,0; —
94.1. Jlnsa cnéka c yuactiem konuentpara G6oproro ceipes it CaCl; cocrarnser
(B %): B;03;-93.2; ALO; - 95.3; Fe,0; —98.6. :

B TaGmiue 7 w Ha pucynkax 38 u 39 chcreMaTH3npoBankl NoAyYeHNbIe
AaHHBIE N0 cTIEKAKIT0 GOPOCIITHKATHLIX Py € PAUTHYHLIMII peareHTaMH.

TaGanua 7 - Cnexanne Gopocﬁmimoﬂ PYABI € pA3THYHLIMI pearcHTaMH

OGosaEH- ObosakEnmrit
E Hexonnas Gopo- | nas Gopocn- Kc?;ﬁmmﬁzﬁ- KOHlleHTpar
§ | CHIMKATHAA pyIa | JNKAT-Has r Oopochmikar-
phba
‘?-' Fe;O| B,O < e e
Al O, 3' ; AlLO; | B;O; | AlLLO, FC:_O B,0;| ALO3 | ByO;
NaOH| 633 | - 1672] 734 [ 792|798 - [887] 852 | 92.4
CaCl, | 873 |94.1 |84.3] - = 1953 98619321 - =
NaNO,| 86.8 | 86.5]722] - - - - - - -
Mach
=
% |
»
™ |
"
% |
“w!
%
2
1
0+
Fe 0.

Pucynox 32 - Msaneuenne nonesnsix koMnoHenTon 13 nexoaHolt
Gopociukarolt pynst Metanom criexasms (1 — NaOH, 2 — CaCl,, 3 — NaNO3).

Kax sumso n3 taGnuust 7 u picyixos 32 u 33, npit cnekaHnd pyasl C
CaCl, creneHs H3BIeYeHns nonesnbx KOMTiOHeHTOB Bhie, i CaCl, sansercs
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nanbonee aemdsbIM 1 AOCTYNHLIM pearentoM. Kpome Toro, npu crexauim
nanbonee nOAXOAAIMM ChIPLEM ABNAETCH KOHUEHTpaT GopociankarHoll pyabl.
.Kax Biano u3 sxcnepumenTansHoli wacti, i U3 paaa pabor no usyyenmio
KHHETHYECKHX [Tpoueccos, paviokenie OopHoli pysl npoTekaer, B 3aBHCHMO-
cTH oT yenosuii npouecca, B anddysionnoii wm kuneTHyeckoit oGnacrix.

2

Pucynok 33 - H3anevueHHe none3Hsix KOMIIOHEHTOB 13 KOHLEHTpaTa
Gopociwmkarsoit pyast (1 — NaOH, 2 - CaCly).

Kak Biano 13 sxkcnepimeHTanbHO wacTi, H 13 pana pabor no isy4eHHIo
KHHETHYECKHX MPOLECCcoB, paiioxkenne GOpHOIl pylbl MPOTEKAET, B 3aBHCHMO-
ctit ot yenoeuil npouecca, B aAndy3nonHoil win kuneTHyeckoit obnacix.

Kak m3sectHo, rereporeHHble XHMHYECKHE Peakiuti MPOTEKMOT, KOa
HMEET MECTO MOIEKYNAPHAS 1N KOHBeKTHBHAA Mn(dy3ns BewecTs K nopepx-
Hocti Bemects. M3 3uavennii Jneprit akTHBaimy  painoxenna Gopociuikar-
HBIX Pyl B ciy4ae ¢ a3oTHoil Knenoroil yicnenHoe 3HaYenne HEPriy aKTHBa-
LUHH HCXOAHOI pyZis! Bhile, YeM B CTyYae KOHUEHTPATa py7ibl, YTO 32KOHOMEPHO.

B npouecce paznokenna pyast ¢ conanoll # cepHoil KHCIOTaM# 3HAYCHIA
3HEpriy AKTHBALMH HcXoaHOl GopociniHkaTHOIl pynsl HiDKe, “ieM B Ciy4ae
konuenTpara Gopuoil pyasl. 3aeck, NO-BIIHMMOMY, HMEET 3HAYEHHE NpEaBapi-
TensHbi 06U nexoaHoil pyasl.

B cnyuae pasnokenns pyast ykcycHoll KHCNOTOIl 3HAMEHNA JHEPriH ak-
THBALMH NPAKTHYECKH HEe H3MEHAIOTCA JUIA HCX0HOTL pyzb! i el KoHIeHTpaTa.

Takum olpaszom, kuneTnka pasnokerina GopHoll pyabl MHHEpPANLHBIMH
KHCJIOTAMH NOKA3bIBAET, YTO MPAIMEHT KOHUEHTPALMI pearupylouiixX BEleCTs

. ABNAETCH NpHiHOIl BO3HMKHOBEHIA AN(DHY3HOHHBIX NPOLIECCOB.

s cnexaresbHOMO mpouecca HCNOb3OBAHME CaCl, n NaOH nator
HanGaNbIWNIT BLIXOZ NONEIHLIX POLYKTOB.
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BbIBO/1bI
Beisnensi MitHepanorteckuil i Xummtecknil cocrasbl Gopocunmkar-
HbIX pya Mectopoknenns Ak-Apxap PecnyGnkn Tamkukicran Metona-
Mi pertrenodasosoro, AndipepenianbHO-TEPMHYECKOIO I XHMHYECKD-
ro asama. Myvensl Qusuxo-xumuteckne cpoiicTsa HexomHoro n
obozcx€nnoro GopconepAalLero Chphd, 4 TAKKE NPOAYKTOB X Nepepa-
GoTki B npouecce paioKeHMA A30THON M ykcycuoll kmucnotoii. Jlana
TEPMOIMHAMITYCCKAS OLCHKA Npouecca painokedns GoparHuiX pya ki-
C/IOTHBIMH METOIAMH M CNIEKAHIEM.
Butsnenst HanGonee paunonansele YCIOBUA padiokeHHA o6ouckEnHoll
i HeobowckEnnoll  Gopocunmkarnoii pyast a3soTHoll M yKcycHoll Kincio-
Toil. Halinens! onrmimanshbie napameTpel npouecca: TeMneparypa pano-
xerus 90°C B Tevenne anHoro yaca, koHueHTpais kncnorst 20%.
Hafinens nanGonee paunosanbHble YCNOBHA NpOLECCA PavIOAKEHIA
Gopcoaepxaiero KOHUEHTpaTa a30THOI K yKcycHoil kucnotoil: TeM-
neparypa paynoxenns 90°C B TeweHne 0JHOMo 4aca, KOHUEHTPAUHA
HNO3 — 15-20%, CH;COOH — 15-20%, MakcCHMansHOe H3BneyeHie
Gopnoro nponykra pasHo ans ykcychoil kuenotst - 90,3%, ana asor-
HOIt kncnorel — 93,9%.
Hayuena knnetnka pamnowenns oGosckénnoil i nexonsoil Gopeonepxa-
weil pyns1 asotnoii 1 ykcycuoil kncnoramu. Ipouecc pasnoeria npore-
kaer B Middysnonnoll ofnacti, 0 ueMm CBHIETENLCTBYET KAKYUIAACH
SHEPriA AKTHBAUMH Npolecca, paBuas anA ykcycholl kmenorst 19,0
kJlx/Monk, ans asornofi kucnorei—21.19 kJx/Monb j
Msyuena xuuernka a30tHO- M yKCYCHOKHCNOTHOIO paiiowenis 000K-
&Einoro Gopcosepaauiero kouuenTpara. Ilpouecc pavioweHns TAKKE
nporekaet B Anddy3nonnoli onacty, 0 yem CBUAETENBCTBYET KAKYlllAk-
CA JHEPritA AKTHBALUH NpoUecca, paBHas AN ykcycHoii kucnorsl — 18.6
KJLi/mons, s asoruoli kncnots — 14.83 kIx/Monb.
PaspaGotana npummnmansas Texnononteckas cxema ykcycHOKHCIOT-
Holl W asoTHOKMCNOTHON mepepaGorkn  Gopconepwaimelf pyasl AK-
Apxapcroro MecTopomnenis Tapkukicrana © nonydennem OGopiHoro
npadykra, BKuoNaowan  caeyiomme Jtans::  obmur npn 950°C, 3
MENFicHIe pynbl, BhillenaduBanne ykcycHol kucnotoil, quusTpauis
MYALMEL, KPUCTATMIALNA NPOYKTA, pavieNeHHe i CyLKa.

Hailnensi onmrumansupe NapaMeTpbl paznokeHHs ﬁopoclmlmlblx. pyac
Henonk3osanem NaOH, cocrasusiune:

%MAM: Temneparypa - 950°C, amrrensHocts oGpaboTKH
H - 1 uac, cooriowenne NaOH : cuipsé - 2:1. Masnieyenie OKCa

Gopa mpu 3mnx napamerpax cocraeuno 68.1%;
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11.

118 obonckEHHOI pyiibl: Temnepatypa cniexanns - 800-850°C, npanomki-
TENLHOCTH TPOIiecca Crekanns - | Yac # MaccoBoe COOTHOLIEHHE pyIbl K
NaOH - [:1. Ipn Takux ycnosuax crenens isanedenns B;0; pasna
79.58%;

JUIA_KOHLIEHTpaTa pyasl: TeMneparypa - 950°C, mrenshocts oGpabotku
NaOH - 1 uac, cootnomwenie NaOH : cuipsé - 2:1, npi 3THX YCTOBHSX
crenchsb i3anevenns B;03 poctiraer Gonee 88%,;

1s_ofo#ckEHHoro konueHTpara: Temneparypa - 750-800°C, amirens-
nocts o6paborkin NaOH — 1 uac, Maccosoe cootHouetie pynst K NaOH
1:1. TTpu TakuxX ycnoBusx B pactsop nepexoant 91.58% B,O;
Hcenenoana KiHeTHKA MPOLECCOB panoweHns Hexoanofl i npeasaph-
TensHo obowAEHHOI GopocianKaTHOl py/Ibl CiekaHieM C MIPOKCIIOM
HATPHS, KOTOPEIE MOKA3LIBAIOT, YTO MPOUECCHl NpoTekaioT B ANddy3non-
Hoil n kuHeTiveckoil ofnactx. Hccnenosana takke KHHETHKA mpoliec-
COB pasNoeNnis KoHueHTpara i 060#AEHHOrD KoHLeHTpara Gopociii-
KaTHOI pyIIBI CNEKaHHeM © MUIPOKCHIOM HATPHA, KOTOPhIC NOKA3LIBAIOT,
YTO npotiecchl npotekalor B Andipy3sonnol ofmacti.

PaspaGorana NpUHUHNHATLHAA TEXHONOTHYECKAA CXema Mo nepepaborke
GopocunukarHoil  pyasl  MeCTOpOWKIEHHA . AK-ApXap —CrexareIbHo-
UIEIOYHBIM METOIOM, BKIIQYAIONUIAs Cheayloumie 3tanbl: oGAiir ChphA
npu remneparype ot 900 no 950°C, cnexanie co WENCYLIO, BbilLENTi-
sauue ponoit npu 80°C, GpuisTpatns nony4eHHoil MynbLnbl, KpHCTAUTI3A-
UMA NOJTY4EHHBIX [PH Pa3noKeHI MPOAYKTOB, HX payieneHHe i BbiCy-
IIHBaHNE.

Halinenst onmiManbHbie NapaMeTphbl criekalilsl HCXQIHOH i KOHLUEHTpaTa
Gopocimtkarolt pyast ¢ icnonssosaniiem CaCly n NaCl, naitnersr on-
THMaNILHbIC TAPAMETPLI poliecca creKanis i nocnelyiomefl KnenoTHol
oGpaboTki TpH CHEXYIONINX ONTHMANBHBIX NapaMeTpax: TeMneparypa
90°C, npoaomkHTeILHOCTE Npoliecca — 1 yac; cooTHOUIEHHE KORUEHTpar
pyast : natpuiiconepanmie pearentst — 1:2,

Mccne1oBank! KiHETHYECKHE TIPOLecchl Criekanis GopocIuTHKaTHON pymbl
i eé konuentpara ¢ CaCly, nailnens! ¥HCIOBLIC BEMHMIHLI JHCPITIN ak-
THBALMI M ONPEIENeHo, YTO npolecc npotekaet B ANGHY3HOHHO KOH-
Tpanupyemoll oGmacTit. .

PaspaGoTata NpHHLMANATLHAS TEXHONOMIMECKas cXeMa 10 nepepaGoTke
GOPOCHIHKATHEIX Pyl M MX KOHUEHTPATOB METOAOM CREKAHIA C Kb~
unit- i HarpuifcofepkalMMI peareHTaMi 1o OTACNLHOCTI, BKITIOYA0-
I1as cheaylouHe ITalbl: CriekaHHe ChIpbA NPH TeMneparype 800-850°C,
BOIHO-KHCIOTHOE BHILLENAMHBANNE NOCIE Npolecca cnekatis, prisTpa-
IR MYNIBMEL, paztesienie i KPHCTAMLTH3AINA M0/Ie3HbIX KOMTIOHCHTOB.
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