BOP IITUKI3ATBIH KbIIIKBUIBIK
bIIBIPATY

Opsinparan: Ecxxan ALH.



O3EKTUIIIT

OHOIPIC HOTWXKECIHJE aJIbIHFaH DJEMEHTTIK OOp MEH OHBIH KOCBUIBICTAphl XabIK
[IapyalbUIbIFBIHBIH KONTETeH cajallapblHAA, COHBIH IIIIHJAEC XWUMHS, XCHLUI, arall,
METaJl ©HJICY, MaIllMHA »Kacay, KYpbUIBIC MaTepHaljapbl ©HEPKICIOIHAE KEHIHECH
KOJIJTaHbLIa1bl. bipak OyTriHT1 KyHAE OOp KEH OPBIHAAPBIHBIH KOMIILIIT] )Ka0bUIFaH KOHE
KYPaMBbIHIaFbl OOpAbIH MeJiepl azairadH. COHABIKTaH KypaMbIHAa OOp OKCHIl a3 0op
IIMKI3aTTAPbIH OHJACYAIH TUIMI1 9JICTEPIH Ta0y OYT1HI1 KYHHIH ©3€KT1 MOCEIECl OOBII
TaOBUIABI.



MAKCATBI
bopkypaMipl IIKMKI3aT - JaHOYPUTTI KYKIPT, Ty3, CIpKE KBIIIKbUIAAPhIMEH OHJCY apKbLIbI
KYpaMbIHAH Maiijagbl KOMIIOHEHTTEP1l Oedil ajy, blAblpay YJEpICIHIH ONTHMabJbl MapaMeTpiepiH
TaHJay )KOHE KeH OHJCY/I1H TEXHOJIOTUSJIBIK HEeT13/IepiH OpHATY.

MIHAETI

1) JJaHOypHUTT1 KEHHIH XUMHUSIIBIK )KOHE MUHEPAIOTHUSIIBIK KYPaMbIH TaJlJay;

2) JJaHOypHUTT1 KYKIPT, TY3 JKOHE CIPKE KBIIIKbUIAAPHIMEH OHJACY HOTHUKECIHJIC AJIbIHFAH HET13r1 OHIM
OOp KBIIIKBUIBIHBIH, IIBIFBIMBIH KOHE KaJbI[Mi, MarHu, CyJab(aT HOHJAPBIHBIH KOHE OOp OKCHIIHIH
MOJIIIEPJIEPIH AHBIKTAY;

3) J{anOypHTT1 KYKIPT, TY3, CIPKE KBIIIKbUIJAPMEH OHJECY YAEPICIHE KYWJIIPIreHre JCHIH KOHE OJIaH
KEeWIH JKarJauga bIABIPATY (PAKTOPJIAPBIHBIH JCEPJIEPIH KYpaMblHAH NaWJaIbl KOMIIOHEHTTEP/II
TaHAaMaJIbl OeJIIIT ATy MaKCaThIH/Ia pEHTIeH(Pa3aablK Talaay HOTHKEICPIHIH HET131HE 3EPTTEY;

4) JlaHOypuTT1 KYKIPT, TY3 JKOHE CIpKE KBIIIKbUIAAPMEH OHJICY/IH HPUHIMITHAJIbBI ChI30aHYCKAChIH

Tasjay.
3EPTTEY HbICAHBbI

JlaHOypUTKYpaM/Ibl ITUKI3aT.



[ITankap KeH OpHBI OOP-KaTUAIII KEHJEPIHIH MUHEPATIOTUSIIBIK KYpaMbl

ATaybl Yaeci, % IHimini Oumemi, Mm
["anut NaCl 47 [Ipu3ma Topizmi 0,1 -10
Kapuanmut KMgCl,-6H,0 9 bypric popManarsl KecekTep 0,05-0,2
Cunbbun KCl 8 bypric popmanarsl kecex, 0,5-10
TYHIPIIIK
boparrap, oHbIH 1IIHIE: 15 KbITHIp KpUCTAILT 20 — 200 mxm
boparur Mg.B._O ,Cl 10 Bbypric hopmaiarbl KECEK, 0,1 -10
['mapoOoparut 3 KpUCTaIaap 0,4—-0,6
backa 6oparTap 2
I'mnc CaSO, - 4,5H,0 9 Takrama kpucrangap 0,1 -10
KymM kecekrep
CunukarTap, KypambIHjia: 00pCUInKar - 7 ITpusma Topizai 0,01 -0,6
TaHOYPUT OOPXJIOPUATED: IPUKAUT, Keke kpucranmap ¥ cak KUBIPIIBIK, OYPHIC 0,1 -0,6
KypPraHTauT, XHJITapAUT YTriH/al &KoHE KUBIPUIBIK 131 dbopmanarel KpUCTaILI, KECEK 0,01 -0,1
4 Takraia kpucraingap He KyM
Anruapur CaSO, KECEKTED 0,1 -2
Omncomut MgSO, 3 TanmeIk TOpi1311 KpUcTanaap 0,1-0,2
Marnesut MgCO, Keke kpucranmap Tyitipiiik He ycak Kpuctaiaap 0,01 -0,2
Lenecrud SrSO, Yrinal 13aepl ITpuzma Topizmi 0,01 —0,2




[ITankap K€H OpHBI OOP-KAIMH KEHAEP1 YATIIECPIHIH XUMUSIIBIK KYPAMBI

KommoHeHT blnran XxumusbIK Pentren-¢GmaoopocieHTTI Bbop-kanuiini KeH yAriciHiH Ky>KaTt
Tayiiay OOMbIHIIIA TaJij1ay OOMBIHIIIA MoJIIMETTEP1 OOMBIHIIIA

Si0, <0,1 1,4 5
Ti0, - 0,02 -
AL O, 0,21 0,48 -
Fe O, <0,21 0,19 -
MnO - 0,004 -
MgO (xanrbl) 4,2 33,7 -
MgO (cynbl epiTiHIIET) 2,1 - -
CaO (>kanmbl) 7,1 6,72 -
CaO (cymnsl epiTiHaiIET) 3,08 - -
SO, (>xaJel) 9,27 13,3 -
SO, (cyisl epiTiHAizner) 3,98 - -
Na, O 32,7 - -

K., O 4,98 4,08 3,95
P O, - 0,05 -
Cl (xanrbr) 37,4 - -
Cl (cynbl epitingeri) 28,77 - -

B.O, 7,36 - 7,57

H.O. (cynbl epiTiHAiaeri) 22,4; 19,1 - 14,84
H.O. (KbIIKbLT €piTiHIIIET1) 1,0 - -
Sr - - -
backanapsel 0,6 0,05 -




[ITankap KeH OpHBI OOP-KAIMIAII1 KEHAEePIH OaNbITYIbIH MPUHLIMITHAIIbI ChI30aHYCKACHI

.¥cakray (15 - 20 mm)

J

Waw xaHe cypbinTay

=20+10 MM —=10+5 MM =5+2 MM —2 MM
-Bapuant A_ e y
— . ; Bapuant b Y
+ "\ - LnamMcbizaaHabipy
10 MM geitin 17 [eessminsie e e 1 Lin
ycaxray i ] Y Y =240.5 My =0.5 Mm

: e j MpaBuTauMANbIK OpTapan Tenkiw

[ e e epicTe aybip epicTe aybip

Y CYCNEeH3uAfFa CyCneH3nsfa

JKuHafbllw ycTenge deny deny
KEHHIH CYpPbINTapbl
OoitbiHwa Beny
i i Y
| 4 ! BopaT KOHUEHTpaThl
¥
BopaT KOHUEeHTPaTh =Eopa1' RANRISARDINRRR: 5% S o T
|
' s
Y
KypfaK kangbiKTapapl
KOMUMaFa uHay
I
panbypuT Y
CyiiblK KangbiKTapabl

Hayansl KOHMara uHay



AnapiH ana JaHOypUTTI KYWIIpy Ke3iHIe Kelecl XUMUSIIBIK peakuusiap Kypeai:
700—-800°C
C30B20328102 _— CaO'B203 = 28102

700—-800°C

950-980°C-ta kyiaipy Kaablluii AMOOpAaThl MEH CHJIMKATBHIHBIH TY31LIyMEH XKYpeai:
2Ca0-B,05-2510, — Ca0O-B,0; + CaO * Si0, + Si0,

JlanOyput KypambiHaars! KaibUUT 950-980°C-Ta KanbLMil OKCH/II MEH KOMIPKBIIIKBUI Ta3bIH TY3€ OTBHIPBIN bIABIPANIbL:
CaCO; — CaO + CO,1

Ty31aren Kaabluid OKCUIl JaHOYPUTTI TEPMUSIIBIK BIABIPATy OHIMIEP1 — KaJdbIUN AMOO0paThl )KoHE KPEMHHUN OKCHUAIMEH AUKAJBIUNA OOpaThl
2Ca0*B,0; xoHe KalbIIUM CUIIMKATBIH TY3€ OTBHIPHIN dpeKeTTeceal. Apbl Kapail JaHOYPHUT TOJIBIK KYKIPT KBIIIKBUIBIMEH BIIBIPATHLIA/IbI:

CaOB20328102 + H2$O4 + Hzo =2 CaSO4 + 2H3BO3 + 28102
CaO + H2804 — CaSO4 + HzO
C&OFCzO:)’zlez + 4H2$O4 = CaSO4 + Fez(SO4)3 + 28102 + 4H20



KYKIpT KbIIIKBUIBIMEH JaHOYPHUTTI bIBIPATY KE31HAE KeIeCl peakiusiaap Kype/ii:
2FeOOH +3H,SO, = Fe,(SO,), +4H,0
Ca0O-B,0, 2810, + H,SO, + 2H,0 — 2H,BO, +CaSO, + 28i0,
FeO-TiO, + 2H SO, — FeSO, + TiOSO, + 2H,0
Ty3 KbIIIKbUIBIMEH JAHOYPUTTI BIABIPATY 9MICIHIH 0acKa 9MICTEPACH €PEKILEIIr YAEpIC HOTHXXKECIHIE TY31JIETIH KaJIbIKTap eTe a3 00Jaibl.

Kanbiuii xjaopuai epiTiHiIe Kajdbll, KpeMHUN eKiOKCH 11 TYHOara 0eJliHiMN, Ta3a OpToOOp KBIIIKBUIBI MEH O0p XJI0pu/ii ajibiHabl. OHBI Kejecl
XUMUSUTBIK PEAKIUsIIap/iaH Kepyre 00aab:

CaO * B,O, * 2810, + 8HCl — CaCl, + 2BCl, + 2810, + 4H,0
3Ca0 * B,O, * Si0, + 6HCl — CaCl, + 2H,BO, + Si0O,
Ca0-B,0,:2810, + 2HCI + 2H,0 — CaCl, + 2H,BO, + 2810,
CaO + 2HCl — CaCl, + H,O
Ca0-Fe 0,-2S10, + 8HCl — CaCl, + 2FeCl, + 2810, + 4H,0
Ca0-MgO-3B,0, + 4HCI + 7TH,0 — 6H,BO, + CaCl, + MgCl,
JlaHOypUTTI Cipke KBIIIKBUIBIMEH BIABIPATY/IBIH €PEKIIEIIIT — Maiaanbl KOMIIOHEHTTEP/A1 O06JIin anyablH TaHgaMalbirbl. CipKe KbIIIKbIIbI KPEMHUN
CKIOKCHIIMEH opeKeTTeCIel, KaJbIIuMEH aIreTar Ty3€ epITiHIre oTe/l JIe, KPpUCTaAruapaT Ty3eal. bop KbIIIKbUIBIHBIH TYHOACHI Ta3a KYHIHIE

OoHeml:

Ca0-B,0, - 2Si0, + 2CH,COOH + 2H,0 — Ca(CH,CO0), + 2H,BO, + 2Si0,



JIaHOYpUTTI1 BIIIBIpaTy¥a apHAJIFaH 3€pPTXaHAJIbIK KOHABIPFBI

1 — xon0a;

2 — KYUFBI;

3 — Kepl TOHA3BITKBIIII;
4 — 3eKTPMOTOP;

5 — apaacThIPFBIILL,

6 — KbI3ABIPFHIIIL;

7 — OaIaHBICTBIPYIIILI TEPMOMETDP;

8 — pene;



Cy3y KYPBUIFBICHI

1 — ByH3eH konoachl;
2 — BAKYYMMETD;

3 — HIymeKTep;

4 — broxHEP KYUFBICHI;

5 — Oydepiil KeHICTIK.




OHIM LIbIFbIMBbIH AHBIKTAY
1) Ky#iaipinmeren 1anOypUTTI KYKIPT KbIIIKBUIBIMEH bIJIBIPATy HOTHUKECIHJIE:
m (naubypur) = 5 r; m (H,BO,) = 1,96r
w=(1,96/5) * 100 % =39, 2 %
2) AnjpiH ana KyUIIpUIreH JaHOYPUTTI KYKIPT KbIIIKBIIBIMEH bIJBIPATy HOTHXKECIHJIE:
m (nauOypur) = 5,43 r; m (H,BO,) =3,61r
w =(3,85/5,43) * 100 % = 70,90 %
3) KyiinipinmereHn 1aHOypHUTT] TY3 KbIIIKBUIBIMEH BIBIPATY HOTHKECIH/IE:
m (ganOypur) =5 r; m (H,BO,)=2,6T
w=(2,6/5)*100 % =52 %
4) AnapiH ana KyHAipuireH JaHOypuTTI TY3 KbIIIKBIIBIMEH BIABIPATy HOTHUXKECIHIE:
m (manOyput) = 5,25 1; m(H,BO,) =4,58 r
w = (4,58 /5,25) * 100 % = 87,24 %
5) Kyi#inipinmereH 1aHOypUTTI CipKe KbIIIKBUIBIMEH BIBIPATY HOTHKECIH/IE:
m (nauOypur) =5 r; m (H,BO,) =291 r
w=(2,91/5)* 100 % = 58,2 %
6) AJJIBIH ajla KYUAIpUIreH TaHOYPUTTI CipKe KbIIIKbUIBIMEH bIIBIPATy HOTHUXKECIH/E:
m (nauOypur) = 5,14 r; m (H,BO,) =4,7r
w=(4,7/5,14) * 100 % = 91,44 %



bop, kanbiuii, Maraui, cyab(paT-uoHJapbIH aHBIKTAY

1) Bopb! anbIKTay:

0,11 *5,8mu*10 M * % * 70 r/mounb * 100

0fy — =1,179
B,05 % 58max*x5r*1000 A7 %
2) Kayibuuii HOHBIH aHBIKTAY:
Catt 40« 5ma* 0,11 * 100 55 y
= = M
¢ 10 M1 * 1000 /& MOTB/A
3) Maruuii HOHbIH aHBIKTAY:
5 24 x (6,4 —5,8) max* 0,11 *100
Mgt = = 0.0144 mouib/ 1

10 M1 %« 1000

4) Cynb(daTt HOHIAPBIH aHBIKTAY:

. 1%0,4116 1000
SO0;~ = 100 = 4,16 r/mn
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3.1-cypert. Kyliaipinmeresn q1aHOypuUTT1

KYKIPT KBIIIKBIJIBIMEH BIJIBIPATY
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3.1-cyper. Kyliaipinred 1aHOypuTTI KYKIpT
KBIITKBUIBIMEH BIIBIPATy HOTHIKECIHIE OKCUATEPI1H
0eJIIHY AOpEekKEIEPIHIH bIIbIpAy TEMIIEpaTypaiapbiHa
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3.2-cyper. Kyiiaipiameren 1aHOypuTTI
KYKIPT KBbIIIKBUIBIMEH BIABIPATY
HOTHXKECIHJIE OKCUATEPAIH OOJHY
JIOpEKENEPiHIH bIABIPAY YICPICIHIH
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3.2-cypert. Kyiiaipiiren 1anoypuTTi KyKipT
KBIIIKBUIBIMEH BIABIPATY HOTHUKECIHJIE OKCUATEPIIH
OeJIIHY JIopeKeNEepIHiH bIABIPAY YEPICiHIH
Y3aKThIFbIHA TOYEIIIIT]
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JIaHOYpHUTTI TY3 KBIIIKBUIBIMEH BIJBIPATY HOTHKECIHE OKCUATEPAIH O6JIIHY JI9pEKEIEPIHIH bIbIpAY
TeMIieparypaiapbiHa TOYEI LTI
a) KyWaipiJiMereH JaHOypurT; 0) KyHIIpuIreH JaHOypuT
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Y3aKThIFbIHA TOYEIILIIT1
a) KyWaipiiIMereH JaHOypuT;

0) KyHaipiareH 1aHOypuT
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Y3aKThIFbIHA TOYEJ LTI

a) KYUaipuUIMEreH JaHOypHUT;

0) KYHaipiareH 1aHOypuT
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KOPBITBIHIbI

Jynuexy3inae, oHslH imiHae KasakcTanga cupek koHe 0acka Kocla KeH MUHepaiapbiMeH Oipre Ke3JeceTiH OOpKYpam bl IIUKi3aT
— HaHOYpUTTI OPraHUKAJIBIK XKOHE MHHEPAJIbl KBIIKBIIAAPMEH TEPMUSUIBIK OHJCY apKbLIbl BIABIPATHIN, jkKaHA OOp MIMKI3aThIH OHIIPY,
eHjey lllamkap keH OpHBIHJIAFBI OOP-KaJWiiJIl KEHJEPIIH TaOUFaTbhlHA, KYPBUIBIMIBIK, (DU3UKA-XUMUSUIBIK, KEH OHAIPY KOHE OHJICYIiH
TEXHOJIOTHSUIIBIK EPEKIIETIKTepiHe OalIaHbICThI TYKBIPIMIATIIBI.

1) AnapiH ana KYHIIpIIMETEH >KoHE KYHIIPUITeH MaHOypUTT! KBIIIKBUIABIK OHJCY HOTHXKECIHAE IIBIKKAH HEri3ri eHIM — Oop
KBIIIKBUTBIHBIH IIBIFBIMBI €CEeTTTEIII:

KyKipT KbIIKBUIBIMEH OHEY HoTkeciHae: w = 39,2 %; w = 70,90 %.

Ty3 KbIIIKbUIBIMEH OHJEY HOTHX)eciHae: W = 52 %; w = 87,24 %.

Cipke KpIIIKBUIBIMEH O0HIeY HOTIXKeciHae: W = 58,2 %; w = 91,44 %.

2) AnbIHFaH 6HIMJEP KYpaMbIHIAFbl 00p, KAIBITUH, MarHui, CyIb(haT HOHIAPHl MOJIIIEPIIep] aHBIKTaJJIbI:

o (B,0,) = 1,17 %; CCa2+ = 2 moin/I1; C Mg2+ = 10,0144 monw/m; C 3042-: 1,16 v/mn

3) Ky#iaipinren koHe KYWAIpUIMEreH JaHOYPUTTI KBIIIKBUIIBIK OHACY HOTHIKECIHIE IMIBIKKAH Mal1ajibl KOMIIOHSHTTEP/1H YJeCl )KoHe
BIIBIPATy Y3aKTHIFBI, TEMIIEpATYpachl MEH KBIIIKbII KOHIICHTPAIMACHIHBIH KBIIIKBUIIBIK OHJEY YASpPECiHEe ocepl peHTTeH(a3allbIK Tanaay
HOTWIKEJIEPIHEH aHBIKTaIAbl. JJaHOYpUTTI albIlH-ana KYHaipy MEH MUHEpaIbl (KYKIPT, TY3) *oHE OpraHUKAIBIK (CIpKe) KBIIIKbUIIApMEH
BIJIBIPATy YAEPICTEPIHIH ONTHUMAaIbIbI TApaMETPIIePl OPHATHUIJIBL:

- bLABIPAY Y3aKThIFbl — 60; 60; 45 MUHYT.

- pLABIpary Temneparypacsl — 95 °C; 95 °C; 60 °C.

- KbIIKbLT KoHIIeHTpanuscel — 40 (30); 20 %; 20 %.

- KBIIITKBLT MOJIIIEP1 — CTEXHOMETPHUSIIBIK KaTbiHacTaH 140—150 %;

- TEPMUSIIBIK OHJIEY Y3aKThIFbl — S0—60 MUHYT;

- TEPMUSUIBIK 6HJIey Temieparypacbl — 950-980 °C.

4) Hlankap KeH OpHBI OOp-KaIMiI KeHAEPIH XoHE OOpPKYpaMmbl IIUKI3aT — AAHOYPUTTI KBIIKBUIABIK OHJACYIIH HMPUHIIMITHATIIGI
ChI30aHYCKACHI JKacabl.



