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TOCYJIAPCTBEHHBM CTAHJIAPT COIW3A CCP

MATEPHAJIBI IIUTMDPOBATTHHBIE
W3 KAPBHJIA BOPA
rocrt

5744—85

TexnnyecKue ycjioBus

Abrasive grains from boron carbide.
Specifications

OKII 39 8890

Jlara esenenma 01.01.87

Hacrosmmii craHmapt pacnpocTpaHseTcs Ha LUTM(OBAIBHBIC MATEpUAIBl (Iajee — LiHdMaTepra-
JIBI) M3 KapOuaa 6opa, MpenHa3HAYEeHHbIE UL UCTIONB30BAaHUS HA OMEpalusax o6paGoTKu aGpa3sUBHBIMH
3¢pHAMH M JIPYTHX LIEJICH.

TpeGoBanus pa3aenoB craHmapTa 1, 3, 4 U . 2.5 aBaA10TCH 00A3aTENBHBIMH.

(A3menennas penakmus, M3m. Ne 2),

1. TEXHUYECKMUE TPEBOBAHUA

1.1. IMmdmaTepuansl U3 xapéuna Gopa ClemyeT M3rOTOBIATh B COOTBETCTBHHM C TPEGOBAHMSMH
HACTOSIIIETO CTAHIAPTA MO TEXHUYECKOM JOKYMEHTAIMH, YTBEPKIACHHON B YCTAHOBICHHOM HOPSIIKE.

(A3menennas penakumsa, M3m. Ne 1).

1.2. ImdmaTtepuansl U3 Kapbuma 6opa crenyeT U3roTOBIATh 3epHHCTOCTIMM: 16; 12; 10; 8; 6; 5; 4;
M40; M28; M20; M14; M10; M7; M5 no 'OCT 3647.

1.3. 3epHOoBoit coctas unmudmarepuanoB — no F'OCT 3647 ¢ unnekcamu IT u H.

1.4. Xumuueckuit coctaB UUMGMAaTEPUANOB JOIKEH COOTBETCTBOBATH MPUBEACHHOMY B Ta6I. 1.

Ta6naupa 1
MaccoBast 101 KOMITIOHEHTOB, %
3epHUCTOCTD
B,C, He meHee B,0,, ne 6onee C, He Oonee

16 95 0.2 4
12—6 96

54 95 0,3 4
M40; M28 94 3
M20; M14 93 0,2

M10; M7 91 10
M5 85

1.5. DKcrmyaTalMOHHBIE MOKA3aTeIM Ka4eCTBA NUTM(MATEPHAIOB JO/DKHEL COOTBETCTBOBATh YKA3aH-

HBIM B Ta0OI. 2.

H3nanme oduunamuoe

IlepeneuaTka BOCHpemeHA

© W3parenncrBo craHgapros, 1985
© MHIIK HsnparenncrBo craHgapros, 1998
Ilepensnanue ¢ U3sMeHEeHUIMHU
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Tabébnuua 2
TMokasaTenb TTokazatenn
3epHHUCTOCTH 3epHHCTOCTD
HaumeHoBaHMe 3HayeHHe HavmeHnoBaHue 3HayeHHe
16 Paspywmaemoctb, %, He M40 Pexyias cnocoOHOCTb, 0,056
bonece 38 M28 T/MHH, HEC MCHEe 0,045
12 AOpasuBHass  Crocoo- 0,128 ﬁ%g 8’83‘7‘
10 HOCTBb, T, HC MEHEE 0,111 ’
M10 0,019
8 0,102
M7 0,014
6 0,090 M5 0,010
5 0,080 ’
4 0,070

1.4, 1.5. (A3menennan penaxums, M3m. Ne 1).

1.6. IIimdmarepuansl 3epaMCTOCTAIMU 12—4 ¢ MaccoBoit noneit B,C He MeHee 95 % npu M3roToB-
JIEHMM CTICIKEpaMHMKH JOJDKHBI 00eCTIeUHBaTh BHIXOJ TOMHBIX M3Acuil He MeHee 70 %.

(Beenen nonosmurennno, Mam. Ne 1).

1.7. Mapkuposka u ynmakoska — nmo 'OCT 27595.

(Beenen nonoanurtennno, Usm, Ne 2),

2. ITPABHAJIA ITPUEMKHA

2.1. JIast KOHTPOAS. COOTBETCTBUS LUTH(DMATEPHATIOB TPEOOBAHUAM HACTOSUIETO CTAHIAPTA AOKHBI
TIPOBOAMTH MPUESMOUYHBII KOHTPOJb M TIEPHOAHYECKHUE UCTIBITAHUS.

2.2. TlpueMOYHOMY KOHTPOJIIO Ha COOTBETCTBUE TpeOOBaHMSAM M. 1.3 HOLKHBI MOIBEpraThb MPOObI
KaXI0oH nmapTuu uUiudMaTepuanoB BCeX 36pHUCTOCTEH; Ha COOTBETCTBHE TpeGOBaHMSAM M. 1.4 — mpoGb
KaXIoi MapTuy HUmMGMATEPHAIOB 3¢PHUCTOCTAMH 16; 12; 5; M40; M20; M10; M5. O6bemM BHIGOPKH —
He MeHee 10 % ynakoBaHHBIX MECT.

(A3menennas penaxmusa, M3m. Ne 1),

2.3. IlapTus DOLKHA COCTOATH M3 MUTMMMATEpHaIoB B KojandecTBe 10 3000 Kr — st 3epHUCTOCTEH
16—4 u o 100 xr — mig 3epHUCTOCTEN M40—MS5, OMHOBPEMEHHO NPEXBSIBICHHBIX K IPHEMKE IO OHOMY
JOKYMEHTY.

2.4. Ecnu npu NpueMOYHOM KOHTPOJIE YCTAHOBJIEHO HECOOTBETCTBHE TPEOOBAHUSIM CTaHIapTa OoJiee
YyeM O OMHOMY KOHTPOJIHPYeMOMY IOKA3aTeNMio, TO MApTHIO HE TIPHHUMAIOT.

Ecnu ycTaHOBIEHO HECOOTBETCTBHE TPEOOBAHUSAM CTAHAAPTA TO ONHOMY W3 KOHTPOJHPYEMBIX
nokasarejei, To IpOBOAAT MOBTOPHBIN KOHTPOJIb HA YBOSHHOM KOJIMUECTBE NMpos uumdmarepuanos. Ipu
HUTMYUU IeGhEeKTOB B TOBTOPHOH BHIOOPKE MAPTHIO HE MPHHHUMAIOT.

2.5. TlepyomuyeckuM UCIIBITAHUSIM HA COOTBETCTBHE TPeOOBAHMAM M. 1.5 moaBepraior mpoOsl OMHOM
mapTumn UUMdMaTepUaOB BCEX 3EPHUCTOCTEH HE PEXE OMHOTO pa3a B TPM Mecsia, mo m. 1.6 — He pexe
pa3a B IO B TPOU3BOACTBEHHBIX YCIOBUSAX MOTPEOMUTENS.

2.4, 2.5. (A3venennas peaakmus, Msm. Ne 1).

3. METO/IbI MCITBITAHUIA

3.1. MeTon ompeneaeHusa 3epHOBOro cocrasa nuumdmarepuanos — o F'OCT 3647.

3.2. Meton ompenesicHUsT XMMHUYECKOTO COCTaBa HUTM(MMATEPHATIOB TPHBEAEH B 00SI3aTENHLHOM
TIPWIOXKECHWH.

3.3. MeTonml onpeaeneHHsT SKCIUTYaTAlHOHHBIX MOKA3aTe/IeH KayecTBa M TpeOOBaHMi mo m. 1.6 —
10 TEXHUYECKOH TOKYMEHTALMH.

(A3menennan pegaxums, M3m. Ne 1).

34. O160p nmpob

OT160p u cokpalleHHe pooH mpoussonaT o F'OCT 3647.

Macca cpenHeit mpoObl AomKHa ObITh: He MeHee 100 T — mig uDM@MaTepHaIOB 3¢PHUCTOCTIAMM
16—4; He MeHee 50 r — it UUTMGMATEPHANIOB 3epHUCTOCTAMH M40—MS5.

TMomyyeHHY10 CpeHIO Npody AENAT Ha BE YACTH C TOMOINBIO CTPYITYATOro AEUTENS WIH METOIOM
kBapToBaHHs. OOHA YacThb MAET T MPOBEACHUSI MCIIBITAHMS, APYras — MMOcje NMPUEMKH LUTMdMaTepHaia —
XPAHUTCS HA ClTy4yal apOMTPaKHOI NMPOBEPKU B TEUEHHUE TPEX MECSIICB.
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3.5. Ina ompeneseHUs COAEPKaHUsI CBOOOAHOrO yriepona mpody LutudMarepuana 36pHUCTOCTAMU
16, 12 u 10 u3MenbyaoT 10 npoxoxaeHus ero yepe3 cuto mo I'OCT 6613 ¢ pasMepoM CTOPOHEI STYSITKHN
cuta B cBeTy 100 MKMm.

4. TPAHCIIOPTUPOBAHUE 1 XPAHEHUE

4.1. Tpancnoprupoanue u xpanenne — no F'OCT 27595,
(M3venennas penakiusa, Mav. Ne 2),

ITPHTOXEHHUE
Ob6s3amenvroe

METOAbI OITPEAENEHNA XUMHUYECKOTI'O COCTABA KAPBIJA BOPA

1. Mertoa onpeae/ienns MACCOBO# J0aM 00mero Gopa

1.1. CYymHocTh MeTOma

MeToa OCHOBaH Ha aJKaAIMMETPUICCKOM TUTPOBAHHM MaHHHTOOOPHOM KMCIOTHI IOCHE pa3fioXeHHs oOpasua
CITIABJICHMEM ¢ KapOOHATOM KaJusI-HATpHs ¢ T00aBIeHYEM HUTPATa KalKs, paCTBOPEHMS CIIaBa B COJITHOM KHUC/IOTE
¥ YIQJICHUA MELIAIOVX ITprMeceil.

1.2. AmnapaTtypa, peakTUBB U PacCTBODHI

DnexTpudeckas MydenbHas mmeub, obecrieunBalonas TeMmeparypy Harpesa 1000—1200 °C.

Turmu mwratuHoBEIe 10 TOCT 6563,

XonoguabHuKy mapukossie mo T'OCT 23932,

Bech nmaGoparopHbie ¢ TOUHOCTHIO B3BelmBanus Ao 0,0002 r n go 0,02 r.

Boma muctwumposansas no TOCT 6709.

IInapeHbp — Kanmmit-HaTpuit kKapoonat no I'OCT 4332.

Kamms autpat mo I'OCT 4217.

Kwucnora consuas mo I'OCT 3118 nnotHocTbio 1,19 M pacTBopsl KoHIeHTpauusaMu 1:3 u 1:1.

Bymara KoHro nHAMKaTOpHAasl.

Kanpums kapoonar mo F'OCT 4530.

Crupt sTrnoBblil pektndukopanHblit mo TOCT 18300.

HMHaumkaTop METHIOBBIN KPacHBIM, CIIMPTOBOI pacTBOP.

Mauuut no TY 6—09—5484 wm copOoUT, pacTBOp ¢ MaccoBoil moneit 30 %, wim rmuepuH no T'OCT 6259,
pa36aBiaeHHBI BOAON B OTHOIICHMH 1:1, HEMTpaJIN30BaHHBIM MO METHIOBOMY KPaCHOMY PacTBOPOM, COAEpXKALIMM
0,02 Monb/oM? THAPOKCHAA HATPH, OO IEPEXONA OKPACKH pacTBOpa OT | KaIum LIEAOYH M3 KPACHOM B XKeNTyIO.

®eHoNTaNENH, COUPTOBOM PACTBOP C MaccoBoii moneit 1 %.

HzBects HatponHasa (2Ca0O+NaOH).

Kucnora 6opuas mo T'OCT 9656.

Bapusa ruppoxcun mo T'OCT 4107.

Harpua ruppoxcun no T'OCT 4328, pacteophl, cogepxaiuue 0,2 Monb/am> 1 0,02 Monb/am>.

PacteOp, comepxammit 0,2 MOMb/IM? TMAPOKCHAA HATPHMA, TOTOBAT CACAYIOIINM obpasom: 40 T THAPOKCHAA
HATpHs pacTBOPSIOT B 4,5 IM? CBEXENPOKMITIYEHHON AMCTHUIMPOBAHHOI Boabl, Mpu6GasigioT 500 cMm® pacTBopa
ruapokcuna 6apust (1 T Ha 500 cM?) M OCTABIAIOT CTOATD 2 AHA. OTCTOABUIMIACA PACTBOP NEKAHTHPYIOT B IIOINSTHIE-
HOBYIO OYTHUIL ¢ TYOYCOM, COCIMHEHHYIO ¢ 610peTKOif. B mpo6Ku GYThUTKM M GI0pEeTKH BCTARIAIOT TPYOKM C HATPOHHO#
H3BECTBIO.

TuTp pacTBOpa TMAPOKCHIA HATPUA YCTAHABIHWBAIOT MO OGOPHOMY aHTMIpPUAY WM OOpHOH KHcnoTe 0ocoboit
YUCTOTHI. JIJI1 YCTAHOBKM THUTpA PaCcTBOPA THAPOKCHIA HATPUS MO GOPHOMY aHTHAPUAY OKOJIO 3 T MePEKPUCTAIIN30-
BaHHO#H GOPHOIT KMCIOTH 00C3BOXMBAIOT BO B3BCIICHHOM IUIATHHOBOM THIJIE IpH TeMmnepatype §00—900 °C B TeueHHe
30—32 MHH OO0 HOMyYCHUs IIPO3PAvYHOrO, JIMIICHHOTO My3bIPbKOB CTEKJIA. THrelb OXJIAXKHAAIOT B DKCHUKATOPE H
B3BCLIMBAIOT. BropruHo npokaymeaior 10—15 muH. TOYHO B3BELIEHHYIO HAaBECKY OOPHOTO aHTHAPHIA BMECTE C THUTJIEM
MOMELIAIOT B IIMPOKOTOPIYIO KO0y BMECTHMOCTBIO 500 cM?, mo6asmaior 200 ¢cM® BOOb M HAIPEBAIOT C OOpaTHLIM
XOMOAMJIBHMKOM IO PAaCTBOPCHUSA BCCH HABECKM.

PacTBOp NepeBOIAT B MEPHYIO KOJIGY BMECTHMOCTBIO 500 cM?, oT6upaloT 50 ¢M® NOMy4eHHOTO pacTBOpa GOPHOTO
aHruapuaa, npubarnsmoT 10 Kanemn QpeHondTanenna, 5 r MaHHKTa WK 30 cM? IHUEPHHA H THTPYIOT IPHIOTORICHHEIM
PacTBOPOM TMIAPOKCHAA HATPHS O TEPEXOAA OKPACKH PAcTBOPa B PO30OBbII LIBET M HE MCUE3AIOWIMIA IpH TOOABJICHUH
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1 r ManHuTa WM 10 cM? mmueprna. B cnyyae MCUe3HOBEHUS PO30BOI OKPACKH TOCIE J0GABICHHS PEATEHTOB PACTBOD
JOTHTPOBBIBAIOT IO YCTOMUMBOI PO30BOI OKPACKH.

IMapannemsHO TPOBOASIT KOHTPOJLHLINA ONBIT JUTA BBGACHNSA TTOIMPABKH HAa PEAKTHBBI.

Tutp pacteopa, conepxamero 0,2 MOIb/IM> TMAPOKCHIA HATPHS 1O GOPHOMY aHruaApuay T, pacCUMTHIBAIOT MO
dbopmyne

m - 50 m

T=S0v—v) " T0v—7,’

rae m — Macca HaBECKH IPOKAJICHHOTO OOPHOTO aHTHApPHIA, T,
¥V — 06beM THAPOKCHAA HATPHS, 3aTPAYCHHBIM HA THTPOBAHHE, CM>;
¥, — 00BbeM THAPOKCHIA HATPHsI, 3ATPAYCHHBIA HA THTPOBAHHME KOHTPOILHOTO OIbITA, CM>.

PactBop, comepxammit 0,02 MOMbL/mMM> TMAPOKCUIA HATPYS, TOTOBIT pasbasnecaueM B 10 pas pacTBopa, coaep-
kautero 0,2 Momb/mm>,

1.3. [IpoBencHue aHanm3la

Hagecky kap6unma 6opa Maccoii (0,1 r moMemaloT B IWIaTHHOBBIN THTENb, K00aBsaoT (0,1 T HUTpaTa Kanus, 3aTeM
4 r IIaBHA, MEPEMELIMBAIOT U 3aKPBIBAIOT CBepXy 1 r maBHA. THrens moMemaoT B My(eIbHYIO MeYb M CIUTABASIOT
HaBecKy npu TeMrneparype 1000 °C. I1lo okoHYaHMM CIIABJICHHS TUTENIb CO CIUIABOM KJIAIyT HAO0OK, TOMEWIAIOT BMECTE
¢ KpBIIKO# B CTAKAaH, IPUINBAIOT 75 cM? BOABI M CNAG0O MOJOTPEBAIOT JO NMPEBPAICHH CIDIABA B KALIMIICOOPA3HYIO
Maccy. CTakaH HAKpPBIBAIOT YACOBBIM CTEKJIOM, OXJIAXAAIOT ¥ MPUOABIIOT B ONUH MPHEM 25 CM? COMSHOM KHCIIOTHI
IWIOTHOCTHRIO 1,19. Turenb ¢ KpbIIKO# BBIHUMAIOT ¥ OOMBIBAIOT BOIOMH. B TOT Xe cTakaH [isi oCaXIeHNS METaUTMYECKHUX
TIpUMecel, COmepXKalluxcsl B KapOume 06opa, HOOARISIIOT HEOOJbLUIMMHM TOPLHMSIMU CYXOH KapOOHaT Kaibliid KO
u3MeHeHus 1BeTa OyMary KOHTro u3 cuHero B KpacHuIi. CoaepXuMoe KONOb! KUISTAT 15—17 MUH 1 PUALTPYIOT yepe3
UIBTP «BeIasi IEHTa» B KOHUYECKYIO KOJIOY BMECTUMOCTRIO 500 cM>. Ocamok Ha GUILTpe XOPOIIO IIPOMEBIBAIOT rOpsyeii
Bomoit. K ¢unbTpaTy B KOO MpUOARIAIOT 5 Kanelb HHINKATOPa METHJIOBOTO KPacHOTO, 3 KaIld CONSTHOM KHCJIOTBI
1:1 1o M3MEHEHHSI OKPAaCKM PACTBOpa U3 XKEATOH B PO3OBYIO M €lle M30KITOK 2—3 Karmm. 3aTeM pacTBOP KUIISITAT B
TeueHue 30—32 MUH ¢ OOpaTHBIM XOJIOAWJIBHUMKOM ISl YOAJICHUA YIJIEKMCIOTO rasa, OXJaxaaloT, OOMBIBAIOT XOJIO-
OWIBHUK ¥ IPOOKY XOJOTHOM THCTHUTMPOBAHHOM BOHOH M TOYHO HECUTPAIM3YIOT CONEPXUMOE KOJOBI PaCTBOPOM,
comepxairuM 0,2 MOJIb/IM? THAPOKCHIA HATPYS, A0 MEPEXOAA PO30BOIT OKPACKH PACTBOPA OT OXHOM KAILTH B XEITYIO.
K He#ttpampHOMY pacTBopy npubasnsior 10 kanems peHondTanenHa, S r MAHHUTA WIKM PacTBOp COpOMTA M TUTPYIOT
pacTBopoM, coaepxaiyuM 0,2 MOIb/IM? THAPOKCHAA HATPHA, HO MOABIEHUS PO30BOM OKPACKM, NPUOARILIOT eie 1 1
MaHHUTA ¥, €CJIM OKpacKa pacTBOpa He M3MEHSETCs, TUTPOBaHHE CUMTAIOT 3aKOHYeHHBIM. Ecim okpacka pacTtBopa
MU3MEHNTCS, TOTUTPOBLIBAIOT CHOBA PACTBOPOM, coiepkaluM 0,2 Mob/IM? THAPOKCHIA HATPUS.

B cnyyae TMTPOBaHMA C IIHMIUECPUHOM K HEHTPANTbHOMY PAcTBOPY NMpHOGABIAIOT 50 cM? mMuUEepHHAa M THTPYIOT
PacTBOpoM, cofepxammm (),2 MOIIb/IM’ TMAPOKCUIA HATPHS, IO TOSBICHUS PO30BOM OKPACKH, 3aTEM NMPUGABIAIOT MO
10 ¢cM? mIMUEpMHA ¥ JOTUTPOBLIBAIOT PACTBOP A0 YCTOMYMBOM PO30OBOM OKPACKH.

I1o Bcem CTanysAM OIPCACICHUA IIPOBOOAT KOH'I'pOJI]:H]:IfI OIIbIT.

14. O6paboTKka pe3yaAbTaTOB

MaccoByio gomo o61ero 6opa X, %, pacCUMTHIBAIOT TIO (opMyne

y =V T-100
m 3

rme ¥V — o6beM pacTBopa, coaepxkamero 0,2 MOIL/IM? THAPOKCHAA HATPHS, 3aTPAYCHHLIN HAa THTPOBAHME, CM?;
¥V, — obbeM pactBopa, cogepxaiero (0,2 Moib/qM> THIPOKCHAA HATPHS, 3aTPAYCHHBIA HA THTPOBAHUE KOHTPOJIb-
HOTO OIIHITA, CM>;
T — Tutp pacTBOpa, cogepxamero 0,2 MOJIbL/IM> THAPOKCHIA HATPHSA, BHIDAXCHHLIN B T 60Da;
m — Macca HaBeCKH, T.
AGCOMIOTHBIC TOIYCKAaeMbIe PACXOXKACHUA PE3YILTATOB JBYX MApANJICTbHBIX ONPCISICHII HE TOJKHBI TPEBLI-
math 0,5 %.
1.2—1.4. (A3menenmas penaxmmst, Fsm. Ne 2).

2. Meroa onpeneienns MACCOBOH K0JH CBODOAHOrO OOPHOTO ARTHAPHAA

21. CymHOCTL MeTOIA

MeTox OCHOBaH Ha AJIKAIMMETPHYCCKOM THTPOBAHMH MAHHUTOOOPHOM KHCIOTEI B PACTBOPE, IIOIYYCHHOM TTOCIIE
PacTBOPEHMSI GOPHOTO aHTMAPHIA B KUTISIICH BOMC.

C 1EAbI0 YTOYHEHHS KOHLA THTPOBAHMS B AHAIM3HPYCMBIA M KOHTPOJIBHBIM PACTBOPHI BBOAST HO0aBOUYHOE
KOJIMYCCTBO OOPHOTO aHTHAPHIA, YUMTBIBAS 3aTEM JONOMHUTCILHLIA PACXON THTPYIOLIETO PAcTBOpA IO PE3yJAbTaTaM
THTPOBaHUSA KOHTPOJILHOTO PACTBOPA.

22. Annapatypa, peakKTUBH M pPacTBODH

DmexkTpudeckas MydebHas Mmeyb, obecrieunBalonias TeMIeparypy Harpesa ao 1000—1200 °C.

Turmm maatnHoBbie ¢ Kpbilikamu mo T'OCT 6563.
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Bonma gucrmmmposanHasa mo T'OCT 6709.

Kucnora 6opuas o FT'OCT 9656.

Crupt >TrnoBbIil pekTHduKoBaHHbIH 10 TOCT 18300.

Kwucnora consinast mo IT'OCT 3118 mmotHOCTBIO 1,19, KOHLUEHTparueit 1:3.

MeTHIOBEI KPaCHEI, CIIMPTOBOI pacTBOp ¢ MaccoBoit goneit 0,1 %.

Maunnt o TY 6—09—5484 win copout, pacTBOp ¢ MaccoBoii moneit 30 %, wm rmuepvH o TOCT 6259,
pPa30aBICHHBIA BOAON B OTHOWICHWH 1:1, HEHTPATU3OBAHHBII MO METHJIOBOMY KPaCHOMY PacTBOPOM, COAEPXKALUKMM
0,02 Monn/mM? rMAPOKCHIA HATPUS, JO TEPEXOJA OKPACKH PACTBOPa OT | KaIUIM 1LENOUM B XENITHIA IBET.

@ecHONPTANENH, CIUPTOBOM PACTBOP C MacCcoBoi moneit 1 %.

Harpust tuppokeun mo TOCT 4328, pacteophl, comepxaiuue 0,2 monb/om? u 0,02 Momn/mM> ; roToBAT, Kak
yKa3aHo B 1I. 1.2.

bapus ruapokcun no F'OCT 4107.

BopHbIil aHrHApHI, CTAHAAPTHLIA PaCcTBOP; TOTOBAT CACOYIOIIMM 00pa3oM: 00E3BOXHMBAIOT OKOJIO 2 T GOpHOM
KHUCJIOTBI OC.9., TOMEIICHHOM B IUTATHHOBBIN TUTEIb, KOTOPHIH BHOCST B SJICKTPHYECKYIO MY(DEITHLHYIO TIeUb, HAarpeTyI0
10 600 °C. TemmepaTypy I€4M IIOCTENEHHO MOBLIIAIOT 10 660—900 °C. HaBecKy B THIVIC BLIIEPXHMBAIOT B TEYECHME
30—32 MHUH 10 TOAYYCHHS IIPO3PAYHOTrO, JIMIICHHOTO MY3bIPbKOB CTCKIA. THremb OXJIAaXIAalOT B 3KCHKATOpEe M
B3BeIMBaIOT. [loBropHO MpokaymBaioT o 10—15 MUH 00 MOCTOAHHON Macchl. TlOJydYEeHHYI0O TOYHO B3BELIEHHYIO
HABECKY GOPHOTO aHTHUAPHAA BMECTE C THITIEM OMEIIAIOT B CTAKAH, NOOABISIIOT 200 cM ropsdeil CBEXeIPOKUIIYEHHON
BOJBLI ¥ PACTBOPAIOT NMPH TIEPEMEINIMBAHMHE. PacTBOP NMEPEBOIAT B MEPHYIO KOJIGY BMECTUMOCTEIO 1 IM?, OX/IaXAaloT 1
JOBOISIT 10 MCTKH CBCKCIPOKMIITYCHHON M OXJIAXACHHON BOHTOM.

JIist yCTAaHOBKM THTpA pacTBopa, comepxamero 0,02 mMonn/nM® IMAPOKCHIA HATPUs, B KOHMYECKYIO KOOy
BMECTHMOCTBIO 250 cM? o1ompaioT 150 ¢M? CBEXENPOKMIIYEHHON M OXJIAXACHHON BOABI, IPUINBAIOT OTMEPEHHBIC
TPAgyMpOBAaHHOM MHUIETKOM 5 CM? CTAaHIAPTHOTO PacTBOPa OOPHOM KMCIOTHI, Ipn6asisior 10 kanens deHondTanenHa,
3 r mannawTa Wwm 30 cM? IMIEPMHA ¥ THTPYIOT PacTBOPOM, coiepxammuM 0,02 MOnbL/aM® TMAPOKCHAA HATPHsS, IO
Tepexoaa OKPacKM pacTBOpa M3 XEATOM B PO3OBYIO, HC MCUC3AI0IIYIO B TCUcHHUE 1—2 MHH.

ITo BceM cTamusIM ONIPEACICHNS ITPOBOAAT KOHTPOJIBHBIM OTIBIT.

Turp pacTBOpa ruapokcuia Hatpus T, 10 GOPHOMY aHTHAPHIY, r/cM?, paccunTHIBAIOT IO GOpMyJie

Ty = 1000(mVj V)’
1
IIe m — Macca HaBECKM NMPOKAJICHHOTO OOPHOTO aHTHAPHIA, T,
V — 06BeM pacTBopa, comepxauiero 0,02 Mosb/aM> THAPOKCHAA HATPHSA, 3aTpPaYeHHbI Ha TUTPOBAHME CTaHIAPT-
HOTO pacTBOpa GOPHOro aHrUApHAA, CM>;
¥, — obbeM pacTBopa, comepxaitero 0,02 Moab/IM® THAPOKCHIA HATPHS, 3aTPAYCHHBIH Ha THTPOBAHNEC KOHTPOIb-
HOTO OIBITA, CM3;
1000 — obwuit 06beM, CM;
5 — 06BeM ATMKBOTHOM YacTH CTAHAAPTHOTO PacTBOpa, CM>.

PactBop GopHoro aHruapuaa 11s 506aBok ¢ THTpoM T, NpuGIN3uTeNnsHO paBHbIM 0,0001 r/cM?, IPUTOTORISIOT
pazbaBieHueM B 10 pa3 CBeXCHPOKMIITUEHHOH W OXJIAXACHHOH BOHOI B MEPHOIl KOJ0E CTAaHHAPTHOTO pacTBOpa
GOPHOTO aHTMIOPHIA, IPUTOTOBICHHOTO, KaK YKa3aHO BhILIE.

23. IIpoBeneHue aHanam3a

Hasecky kap6uma 60opa Maccoil 1 T MOMELIaoT B KOHUYECKYIO KO0y BMECTHMOCTBIO 250 cM?, mpmwmsaror 100 cm?
Topsiueil OMCTILIMPOBAHHOM BOIBI M KUIIATAT B TeUeHHE yaca. Terwblil pacTBOp GMIBTPYIOT Yepe3 PIIBTP «CHUHAS
JIEHT2» B KOHMYECKYIO KOJI6y BMECTUMOCTBIO 500 cM3. Ocamok NpOMBIBAIOT 5—6 pa3 ropayeil CBeXEenpPOKMIITYEHHOM
Bomoit. ComepXUMOe KOIObI OXTaXKIAIOT IO, CTPYeH XOMOAHOM BOLbI, OTMEPAIOT B KOJIOY rpalypOBaHHON MUIETKON
5 cM? pacTBOpa GOPHOrO AHTMAPHAA T H063BOK, IPUIOTOBAEHHOTO, KaK YKA3aHO B 1. 2.2, MpHOaBISIOT 3 KaIUiM
pacTBOpa CONMSTHOM KWCHOTH 1:3 M 4 Karm MEeTWIOBOTO KpacHOro. OCTOPOXHO HEHTPATH3YIOT COACPXHMMOE KONObI
BHauaje 10 cmabo-po3oBoro usera (0,2 H. paCTBOPOM TMAPOKCHIA HaTpHs, B0OABISA €r0 U3 MUIETKHU, 3aTEM PACTBOPOM,
cogepxaium 0,02 Monb/aM? THAPOKCHAA HATPHS, OO IEPEXONa OKPACKH B KEATbI 1IBET, HOGARISIOT €lle 2 KAILIM
HHAVKATOPA METHIOBOTO KPACHOTO M BHOBb HEUTPAIM3YIOT PACTBOPOM, comepxaummm 0,02 Moab/mM> rHapokcuma
HATPUSA, O JMMOHHO-XEITOTO LIBETA. 3aTEM B PACTBOP HOGABIAIOT 2 T MAaHHMTA win 20 cM® mmuepuna, 10 xanens
GdeHondTATENHA ¥ TUTPYIOT PACTBOPOM, comepxamum 0,02 Monb/mM? TMAPOKCHIAA HATPHA, O MOSBIEHUS PO30BOTO
oKpaluBaHus. Jo6aBasioT B pacTBOp elle 1 r MaHHuTa win 10 ¢cM® DIMIEPYHA M B C/I4ae MCYE3HOBECHMS OKPACKU
MPOIOTKAIOT TUTPOBAHKE IO MOSIBJISHKS] PO30BOTO OKpAIlTMBaHMSI, YCTOHUMBOTO B TeUueHHe 1—2 MUH.

JIns IpoBeldeHUs KOHTPOJIBLHOTO OINBITA B KOHMYECKYI0 KOMOY BMECTHMOCTBIO 250 cM® orémpaior 150 cm?
CBEXEIPOKMIIAYEHHON M OXJIAaXICHHOM BOABI, NPUIMBAIOT IPagyMPOBAaHHOM MUIETKo# 5 cM? pactBopa 6GOpHOro
aHTHApHUAA IS 00aBOK, JOOABISIOT 3 KaIlJIM PacTBOpa COJMSIHOM KHCIOTH 1:3 ¥ Jajsee MpoBOAST HEUTpaIU3allAIo U
TATPOBAHME PACTBOpa, KaK YKa3aHO BBILIC IJIS1 aHAIM3NPYSMOTO PacTBODA.

24, O6paboTKa pe3yJaAbTaTOB

MaccoByio momo 6opHoro aHruapuna X;, %, paccuuTHIBAIOT 1O GopMyse
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(Vv—v, T,
X, = >
rie V'u ¥, — obwsem pacteopa, comepxkaiero 0,02 Moib/IM® TMIDOKCHIA HATpHs, 3aTPayeHHBI Ha THTPOBaHHe
AHAM3HPYEeMOTO U KOHTPOJILHOTO PACTBOPOB COOTBETCTBEHHO, CM3;
T, — Tutp pactsopa, comepxaiuero 0,02 Monb/mM® THIPOKCHIA HATPHS, BBIDAXEHHBIH B rpaMMax GOPHOTO
aHTHAPHUAA. YCTaHABIMBAKOT I KaXIOW CEPUH OIPEACICHHUIL,
m — Macca HaBecKH, T.
2.2—2.4. (A3menennas pemakuusi, F3m. Ne 2).
2.5. 3a OKOHYATEeNLHEIN Pe3yabTaT IPHMHUMAIOT CpeaHee apuPMETHUECKOE IBYX MapaUieIbHbIX OTNpeAc/Ie HUM.
1 AOCOMOTHBIE HOMYCKAEMBIE PACXOXKIECHHS PE3YJILTATOB
% Tabanua TapaJUICAbHBIX OMPEeICHHI He JOIKHBI IIPEBLIIATD 3HAYC-
© HUH, yKa3aHHBIX B Ta0. 1.
2.6. PacuyeT MaccoBOif JOaAH

Maccogas zonst 60pHOTO AGCOIOTHBIE ZOIyCKAEMBIE Maccosyio 1070 kap6uzna 60pa, X,, %, PACCUMTEIBAIOT
aHIMIpKIA DPACXOXKIEHMs 110 hopMyIe
X, = (X—X,0,3106)-1,278,
Ho 0,1 0,01
Ce.0,1 » 02 0,02 rie X — Maccosasi 1o obwiero 6opa, %;
»0,2 » 03 0.03 X, — MaccoBasi Boms1 GOpHOTO aHTuapuna, %;
»0,3 » 0,4 0,04 0,3106 — xo3dh@PHUIHMEHT MepecyeTa OOPHOTO AHTHAPHAA HA
»0,4 » 0,5 0,05 6op;

1,278 — xoaddummeHT mepecucTa 6opa Ha Kapoum oopa.

3. Meroam onpeaeieHAs MACCOBOI AOJM CBOOOHOIO YIiaepona

31. AGCOpPpOUMOHHO-Ta3000bECMHBH METON

3.1.1. Cywmnocmo memooa

MeTton OCHOBaH Ha Pa3MYHK CKOPOCTEH OKHUCICHUS CBOOOAHOTO yrjiepoia M KapOuma 0opa B TOKE KHCIOpOIa
rpu Temmepatype 650 °C.

MaccoByIo TOJIO CTOPEBIIETO YIIEPOAa ONMPSISTIAIOT NU3MEPEHIEM 00heMa BRIICIMBIICTOCS TUOKCHIA YIIepoaa
¢ moMounbsio ipubopa 'OY-1. MaccoBylo oo cBOGOAHOTO Yriepoaa pacCUMTHIBAIOT MO TPaduKy.

3.1.2. Annapamypa, peaxmuebl U pacmeopul

YcTaHOBKa IJI ONPEIEeCHUS MacCOBOM O CBOOOXHOTO YIIEpona B COOTBETCTBHU € 4epT. 1.

Jomouxkn dapdoposbie mo TOCT 9147, nepen paGoToii nMpokanupaloT B MydeJbHON IMeun TpH TeMIIepaType
1000 °C B TeueHue 1 4.

BapomeTp sl u3MepeHVs AaBJIeHUS.

Kpiouok 13 MeIHOI MPOBOIOKY MM XKAPOYMOPHOH MAJIOYIICPOAMCTON CTaMM MHOM 60—70 cM.

Bech n1aGopaTtopHbIe ¢ TOYHOCTBIO B3BelrnBanus g0 0,0002 r.

Kamus rugpokcun o T'OCT 9285, pactBop ¢ MaccoBoii goneit 40 %, comepXaluii paCTBOP ¢ MacCOBOM HOJICi
5 % nepmanranata Kamsa no TOCT 20490.

Kammna runpoxeun no FT'OCT 9285, pacTtBop ¢ MaccoBoii poneit 40 %.

Kucnora ceprast mo T'OCT 4204.

Ackapwur.

MeTunoBbiit KpacHBIIt.

Harpus xnopug no TOCT 4233, pactBop ¢ MaccoBoit moneit 25 %, cogepxXammii 5—6 Kameib CCpHOM KHCIOTHI
¥ 2—3 KaIIi METHJIOBOTO KPacHOTO.

3.1.3. Hodz2omoexa k anasuzy

Iepen npoBexeHNeM aHaIM3a HEOOXOAMMO TIPUBECTH B pabouce COCTOAHUE razoaHaau3aTop. Jia 3Toro Mypty
XOJMOMWILHMKA U MPOCTPAHCTBO MEXAY ABOHHBIMM CTCHKAMM SBIAOMETPA YEpe3 CHCIUANbHOE OTBEPCTHE 3aMOTHAIOT
BOLOH. DBIMOMETP NPOMBIBAIOT CHayaja TEIUIOM XpOMOBOM CMECHIO, 3aTeM BOAOI. B ypaBHMTENbHYIO CKJIAHKY
HaauBaioT 400—500 cM? HACBIIEHHOTO BOOHOTO PAaCTBOPA C MAcCOBOM Jonel 25 % XJIOpHIa HATpHs, COEpPKAlIeTo
HECKOJIbKO KarmeJsib CEpHON KHCJIOTH M METHJIOBOTO KPAacHOTO.

B normotuTenn HaAMMBAIOT PAacTBOP ¢ MaccoBoit goneil 40 % TUAPOKCUIA KNS B KOJAMYECTBE, 3aMOMHAIOLIEM
COCyIbl 4O TIONIOBHHBI OOBEMOB.

3aTeM 3aKpbIBalOT KpaH K2 M, MOAHWUMAasA YPaBHUTEILHYIO CKIISTHKY, HAIIOJMHSIOT SBIUOMETP (TJIaBHLIA KpaH K/
TPpU 3TOM HOIKEH CTOSATb B MOMOXKEHHH <«3aKpbiTo» — JI). 3aMOMHHUB SBAMOMETP MOJHOCTBIO, KpaH K2 3aKphIBaloT,
OMYCKalOT YPaBHUTENbLHYIO CKJISHKY, a KpaH K mepeBOAST B MOJNOXCHHE, TPH KOTOPOM SBIMOMETD CBA3aH C
nornoTuteneM I11 (nmonoxenue I'). [Ipyu 5TOM ypoBeHBb WICTOYM B 5TOM COCYIE TMOBBILIACTCS JO 3aKPHITHS BEPXHETO
OTBEPCTUSI MYCTOTENBLIM MOIUIABKOM, TOCJE Yero MpH HEOOXOMHMOCTH B COCYA-MOTAOTHTENL I12 MOMMBAIOT pacTBOP
1enovYn He 60Jice YeM Ha OHY TPeTh 0ObeMa.

I'epMETMYHOCTDL ra3oaHaM3aTOpa MPOBEPAIOT 3ATOMHCHHEM SBIMOMETPA M TOTJIOTHTENA, KaK YKA3aHO BEHIIIE,
OIYCKaHWEM YPaBHUTEILHOM CKJITHKH M BLIAEPKKH B TAKOM MOJOXCHHHM B TeueHHe 2—3 u. Ecm anmapar repMeTHyeH,
YPOBEHDb XKHMAKOCTH OCTAcTCA 063 M3MEHEHH .
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YcranoBka 3 onpeneyicHAsa MAcCOBO# A0JH CBOOOTHOIO Yriiepoaa a0COpOuHORHO-Ta3000beMHBIM METOAOM
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1 — ncrounuk kuciaopoza — 6amion wnu razomerp no 'OCT 23932 ¢ kucnopoaoMm; 2 — BUHTOBOM 3aXHUM VIS PeTyIHPOBaHHS
CKOPOCTH MOJA4YM KHUCAOPOAa; 3—5 — CUCTeMa IMOIIOTUTEJIBHBIX COCYAOB JJISI OYMCTKM KHCJIOPOAA, B KOTOPYIO BXOJAT: CKIISIHKA
TueHKo ¢ 40 %-HBIM PaCTBOPOM TMAPOKCHIA KAJHsI, COLEPXKALIMM 5 %-Hblil pacTBOp mepMaHranara kamus (J3); ckisinka TrHineHko
C CEpHOM KHCHOTOM (4); KOJMIOHKA, 3aMOIHEHHAss ackaputoM (5); 6 — tpy6uartas neus Tima CYOJI no T'OCT 13474 ¢ dapdoposoii
TpyoKo# 1arHoHi 750—800 MM 1 BHyTpeHHMM AuaMeTpoM 20 MM; 7—& — TePMOPETYISTOP U PETYISTOP HANPSTKEHUS COOTBETCTBEHHO,
BMOHTHpOBaHHbIE B ey CYOJI; 9 — TpyOka ¢ paciumpeHueM, 3aMOJTHEHHBIM CTeKJISTHHOM BaToil Ui yaepxXaHus vactuu; 10 —
razoa”anusatop ['OY mo TOCT 10713 co wkanoit usMepureapHoi 6ropetku ot 0 1o 1,5 %, B koropom: KI u K2 — KpaHB®I;
11 v I12 — nornotrurenu; X — XOJOAWIBHUK; B — 3BINOMETDP; Y — YpAaBHUTEIbHAS CKIISTHKA

Yepr. 1

ITocne MOATOTOBKY Ta3oaHAIM3aTOPa IPOBOIST COOPKY BCeil ycTaHOBKM. [1OIOTHTE/IbHBIE COCYIbI COETUHSIIOT
MeXIy cOo00l SMaCTUUHBIMM LITAHTAMM, KaK yKa3aHo Ha 4epT. 1.

B KONMOHKY MOMEWIAIOT CHavyajia CTeK/ITHHYIO BaTy, 3aTeM 3aCHIIAlOT aCKapUT ¥ CBEPXY IMOMEINAIOT €lle CIOM
CTeKIsIHHOHM BaThl. PapdhopoByio TpyOKy BCTaBIAIOT B TPyOUATYIO IE€4b M KOHIBI TPYOKM 3aKpbIBAIOT PE3MHOBLIMU
npobkamMu. B npo6GKku mpenBapuTeIbHO BCTABISAIOT CTEK/ISTHHBIC TPYOKY ¢ BHYTPEHHUM JHUaMETPOM 8 MM, BBICTYIIAIOLINE
3a 06a KoHIa MPOoOKYM Ha 3—4 cM. HapyxHble KOHIIBI CTEKISHHBIX TPYOOK COSOUHSIIOT C BXONALICH CTOPOHBI TIEUYH C
KOJIOHKOM C aCKapuTOM, a C BBIXOISIICH — ¢ Oyroo0pa3HoOi Wi OOBIMHOM TPYOKO# C paclIMpeHHEM, 3aIOIHEHHbIM
CcTeKIsAHHOM BaToi. COOPKY YCTAaHOBKM 3aKaHUMBAIOT COCAMHEHMEM BBIXOAALIETO KOHIA 9TOM TPYOKHM C BXOOHBIM
OTBEPCTUEM 3MEEBUKA B XOJIONWIBHUKE M TONCOSOIVHEHHWEM HCTOMHMKA Kuchopopma. ITocme okoHUaHWsA COOpKH
YCTaHOBKU NPUCTYIAIOT K IIPOBEPKE €€ Ha TepMETUYHOCTD, 171 3TOro, OTKpHIB KPaH ra3oMeTpa WIH BEHTHIb OaJUIOHA,
MOAAIOT B YCTAHOBKY KUCTOpon. CKOPOCTh €r0 MOJAYH PETYJINPYIOT PEAYKTOPOM M BHHTOBBIM 32XKMMOM Ha COCIMHH-
TEABHOM TPyOKe Iepen IEePBOM MONIOTUTEABHON CKIITHKOM. 3aTeM HA0MI0AAIOT 32 BBHIXOAOM IY3BIPLKOB KHCJIOPOAA B
ckisHKax 3 u 4. IIpexpauieHne BBIOCICHUS MY3LIPLKOB MOCHE 3aMOMHEHMs BCEX YaCTeM YCTAHOBKM KHCIOPOIOM
CBUACTCITBLCTBYET O €€ TEPMECTHYHOCTH.

Yo6enuBimich B repMETHIHOCTH YCTAHOBKH, TMPOBOAST KOHTPOJIbHBIE OMNPEACIICHHUS YITEpOIa B HABSCKAX CTaH-
JApTHBIX 00Pa3lOB CTAJIH.

3.1.2, 3.1.3. (M3ameneunas peaaxups, M3zm. Ne 2).

3.1.4. Ilposederue ananuza

BximoyaioT neyb ¥ MOBHILAIOT TEMIEPaTypy B Tpyoke meun xo 650 °C. 3amoaHuB 3BIMOMETP XMAKOCTBIO MPH
OTKPBITOM KpaHe K2, COCHMHAIOT 3BOIUOMETP C TPyOYaToil IICYbI0 C MOMONILIO KpaHa KI M, BBHICOKO IOAHSB
YPaBHUTENBHYIO CKJISIHKY, B T€4eHHEe 2—3 MMH MPOIMYCKAIOT KHUCIAOPON, 3aTeM 3aKphIBalOT 00a KpaHA M OIYCKAIOT
cxisiHKy. Hasecky kapbupa 6opa Maccoit 0,1—0,2 r moMemaoT B ¢apdopoByI0 JIODOYKY H IIPH IOMOIIH KPIOYKa
YCTaHABIMBAIOT CO CTOPOHBI MCTOYHHKA KHCJIOPOI2 B LIEHTPAJIBLHYIO YacThb TPYOKHM, KOTOPYIO OBICTPO 3aKPbIBAIOT
NPOOKO# M 3aMONHAIOT CHCTEMY KHCIOPOIOM NPH 3aKPBITHIX KpaHax K/ u K2. OTMevaloT BpeMs Havajaa CXHTaHMS.
Yepes 20—22 MuH nepeBOAST KpaH K1 B MonoXeHHe, IPY KOTOPOM ra30Basi CMECh IIOCTYIIAET B 3BIHOMETD. 3aTIOTHEHHE
3BAMOMETPA Ta30BOM CMECHIO MPOBOIAT MOCTENMEHHO OO TEX MOP, OKA YPOBEHb 3aIMPAIOIIMi XMIKOCTH HE JOHAET 10
HYJICBOTO ACNICHWS. 3aTeM 3aKpbiBAalOT KpaH K/ M OTMEUAIOT HAvayJio BTOPOTO CXHMTraHud. Ilocie 3Toro momgHOCAT
YPaBHUTCIBHYIO CKJITHKY K OIOPETKE SBIMOMETPA, BHIPABHMBAIOT YPOBEHD XKHIKOCTH B O0OMX COCYJAX M 3alUChIBAIOT
AeNeHUE OIOPETKH A, COOTBETCTBYIOLIEE YPOBHIO XUIKOCTH, Haxoasameiica B Heil. [locie 3Toro npoBomsT nornolueHye
VIJIEKUCJIOTO Ta3a, CONEPXKALIerocsl B ra3oBoit cMecH. JIia 3Toro, mepeBodsd KpaH K/ B IIONOXECHHUE, CBA3LIBAIOLIEE
SBAMOMETP C NMOMIOTUTENEM, TOTBEMOM YPABHUTEILHOM CKIIAHKH NIEPETOHSIOT Ta30BYI0 CMECh B IIONIOTUTEILHYIO, DTy
OMNepaNHIo MOBTOPSIIOT HE MEHee TpeX pa3. 3aTeM, 3aKpbiB KpaH K/, CHOBa M3MEPSIOT YPOBEHD KHIKOCTH B OIOpETKE
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3BIMOMCTPA, KaK OMMCAHO BbilIe. Ecm Bropoe mokasaHue — n,, TO n,—1,=a — KONMYCCTBO YIIEpONa, HailieHHOE
npu nepBoM uaMmepeHun. Yepes 10—12 MuH nocie Hayana BTOPOTO CXWTaHWS BBITYCKAIOT OCTATOK Ta30BOH CMecH
yepe3 KpaH K2. 3amojIHMB CHOBa SBIMOMETD XUIKOCTHIO C MOMOILIBIO KpaHa K, CBI3BIBAIOT SBAMOMETD ¢ TpyOO# U,
MPOMyCKasi KUCIOPON, HA0MpaloT B 3BIMOMETP Ta30BYI0 CMeCh. BpeMs Havajma TpeTheTO CXUTaHUS (UKCHUDYIOT.
Onepauyio CXUTaHUsl Y MOIOLIEHHUS YITICKHCIIOTO ra3a ¢ ¢bukcauyeil BpeMeHN CXKHUTaHMs MOBTOPSIOT A0 TeX MOp,
MOKa KOJIMYECTBO YIJIEKUCIIOTO ra3a, NOJYYEHHOE B PaBHEIC POMEXYTKH BpeMeHH (10—12 MuH), He OyaeT noCTOsIH-
HbiM. [Tocne sToro gemaioT 2—3 n3MepeHus.

3.1.5. O6paboTka pe3yabTaToOB

3.1.5.1. Maccosyio gomio yraepoga X; mocie Kaxmgoro MsMepeHus, %, pacCUNTHIBAIOT O GOpMyIie

X =E,

TI€ a — PE3yIbTaT ONPSACACHHS YIJISPOAA MO Pa3HOCTH YPOBHEN A0 U Moc/e nomioleHusi, %;
P — TONPaBOYHBIN KO3(hDULMEHT Ha JaBIACHUE U TEMIIEPaTypy;
m — Macca HaBeCKH, T.
TTo nmonyyeHHBIM pe3ysibTaTaM CTpPOST rpaduk, OTKIa-
ObIBasi 1O OCH OPOMHAT YTJepoJ B IPOLEHTAX, a MO OCH
abcuuce — BpeMsa B MUHyTax. [1Jig OCETHMX TOYEK KPUBasi

Taonmma 2
%

MaccoBast 107151 CBOGOTHOTO | AGCOMOTHEIE nonmyckaeMele — [1EPEXOIUT B MPAMYIO JMHUIO. IponomxuB OTPE30K MPAMOi
ymiepoxa PACXOXIECHHS IO MePEeCEUEHHMs € OChIO OPAMHAT, MOJIYJAIOT TOUYKY, COOTBET-
CTBYIOLIYIO MAaCCOBOI1 A0Jie CBOGOMHOTO yIjiepoia B Kapouae
Mo 0,5 0,05 60opa ¢ y4eToM OKHCIIEHHUs1 caMoro kapouma 6opa.
C»B’ (l),(S) : 5’8 8’(1)2 3.1.5.2. AGcomoOTHLIE nonycxaelvjble PaCXOXACHHUSI pe-
» 2’0 - 3’0 0’20 3yJBTAaTOB NMAPAJUIENBHBIX ONPENENICHN HE JOIDKHBI IIPEBbI-
> 3.0 » 40 0.30 1IaTh 3HAYEHUH, YKa3aHHBIX B TG 2.
» 4,0 » 50 0,40 32. MeTton omnpeneJeHHUsA MacCCOBOIl
» 5,0 0,50 HOJM CBOOOAHOTO yrjieponga Ha 3KcCHpecc-

rasoaHaJuszaTope

3.2.1. Cywrocmo memoda

MeToa, OCHOBaH Ha pa3fiMYUHU CKOPOCTeit OKHCIEHUA CBOGOIHOTO yriiepoda U Kapouma 6opa B TOKe KHCIOpoaa
npu Temrneparype 700 °C.

MaccoByio OO CropeBLIero CBOGOIHOTO YIJiepoAa ONpeaesaioT Ha npubope Tnna AH-29, npuHuun neicTBUs
KOTOPOTO OCHOBaH Ha KOJMYCCTBECHHOM OTIPSACIICHIN 00pa30BaBIICTOCA NP CKHATAHNH ANOKCHAA YIICPOIa METOIOM
aBTOMATHUYECKOTO KYJIOHOMETPUICCKOTO THTPOBAHMS.

Maccosyo 1010 CBOGOTHOTO YIJIepoAa PaCCUMTHIBAIOT MO rpaduKy, YIUTHIBasl P 3TOM OKHCJICHHE Kapouma
oopa.

3.2.2. Annapamypa, peaxmuevi u pacmeopul

YcraHoBKa WIST ONPEACICHIST MAaCcCOBOM O CBOOOTHOTO YIJICPOAA B COOTBETCTBHH C YCpT. 2.

Jlomouku papdoposbie mo I'OCT 9147.

Kprouok u3 ctaabHOR MPOBOJIOKH, HE COAepXKallell yriaepoaa.

Kanus xmopun no F'OCT 4234.

Crponmus xnopun mo I'OCT 4140.

Kucnora 6opras o TOCT 9656.

Kanusa rekcanmanodeppat (kanuit xenesucrocrnHepoauctoiil) mo TOCT 4207.

Becn maGopaTtopubie ¢ TOUHOCTHIO B3BemmuBanus mo (01,0002 r.

CexyHoomep 1o TY 25—1819.0021, TY 25—1894.003.

TlornotuTenbHBIN PacTBOP; TOTOBAT cleayioluM oopaszom: 100 r ximopuna xanus, 100 r xmopuna crponuus, 0,5
GOPHOM KHCIIOTEI PACTBOPSIOT B 1 M’ IMCTHILIMPOBAHHOM BOABL 3aTEM 3/IMBAIOT B IOIJIOTUTEIbHYIO SYEHKY JATIMKA
100 otMeTKH 500 cm?,

BcrioMoraTtensHBIN pacTBOpP; TOTOBAT ciaeayiommM obpasoM: 100 r xnopuaa kanus, 100 r rekcaunanogeppata
Kams 1 (0,5 T GOPHOM KMCITOTEI PACTBOPSIOT B 1 AM® IUCTI/UTMPOBAHHOM BOIBI. 3aIMBAIOT BO BCIIOMOTATEMLHYIO TYEHKY
JaTYNKa 10 oTMeTKH 500 cm3.

BxoueHue, HacTpoiKy, KaTMOPOBKY M 3KCIUTyaTauuio npudopa AH-29 mpoBomsST COTIacHO IMpHIaracMoi K
npuOOpPy WHCTPYKUMU. 3ATOJHUB SIUeHKY 13 TOTJIOTUTENIbHBIM PAaCTBOPOM M BCIIOMOTATE/IbHYIO sTUeHKy 19 BCIIOMO-
raTeJIbHBIM PacTBOPOM, BKIIIOUAIOT NEepeMellnBalolee ycTpoictBo 14, st Toro, 4ro6sl MOKa3aHUS WHIUKATOPHOTO
TabJI0 COOTBETCTBOBAJIM MAacCOBOM IoJjie yriepoia B nmpode (mpu Macce HaBeckKu 0,5 T), MpOBOIAT MPEIBAPUTEIbHYIO
KaanOpoBKY TIpHOOpa 1O CTaHIapTHBIM o0pasuam (HampuMep GbeppOoCHINLINS ¢ MAaCCOBOM JOJICH yIaepoaa, paBHOM
1,05 %).

IIpuGop mMeeT X0JI0CTOi cueT udpoBoro 1admo, KoTopuii cocrapmsaeT 0,001 — 0,003 % C B muHyty. Ilepen
HayaaoM KairOpOBKH HEOOXOOMMO YOCOWTBCS, UTO XOJOCTOM CYET HE IIPEBEHIIIACT 3TOTO 3HAUYCHWS M NPOBEPUTH
YYBCTBHUTCIIbHOCTD.
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YcTanoBka 11 ONpeAeiCHAs MACCOBOM J0JH CBOOOIHOIO YITIEPOAA HA JKCHPECC-Ta30aAHAIM3ATOPE

Cxema ycTaHOBKHM Al ONPEAETICHAS YIIIEpoaa Cxema 3KCHpecc-ra3oaHaIn3aTopa
KYJIOHOMETPHIECKHM METOAOM
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1 — vicTounuk Kucaoposa; 2 u 3 — peayKTOpHI, [Ae AaBIEeHHE KUCIOPOAA CHIXKAETCA COOTBETCTBEHHO a0 39,2 MIla u 2,9 MIla; 4 —
MOTJIOTUTEND; 5 — QUIBTP; 6 — PETYAATOP-OrpaHNYKUTEND, O6ECIEYMBAIOLIMIL MOAAepXKaHHe AaBieHus B mpenenax (4905+£196) IMa;
7 — poTtameTp IS KOHTPOJIS pacxoa Kuciaopona B mpexenax (0,60+0,05) ,uM3/Mm-1; & — neyn ¢ papdopooii TpyOKoii; 9 — 3aTBOP;
10 — ynotHeHue Ha Beixome; 11 — ¢unerp; 12 — KanmwuisipHBIA apoccens; /[ — HaTYMK ra3oaHalM3aTropa, cocrosmmit m3: 13 —
MOTIIOTUTEIBHOM STUEHKH, 3aIMOMHAEMOM MOTIOTHTEBbHBIM PacTBOPOM; /4 — mepeMeIUMBaIOLLEro YCTPOHCTBA; 15 — U3MEPUTENBHOTO
Onoka mpubopa; I6 — cucTeMbl 31€KTPOIOB, PACIIONOXEHHBIX B TOIMOTHTENbHOH sfyeiike; 17, 18 — reHepaTOpHBIX 3JCKTPOAOB
COOTBETCTBEHHO KATOAA M AHOA, PACTIONOXEHHBIX B sSueiKax HATYMKA: MOMIOTHTENBbHOM (I3 — aHOX) M BCIoMoOratenpHoit (19 —
KaTO[I), pa3meIeHHBIX MOJYIIPOHULIAEMOU Meperopoakoii 20. BcnoMorarebHyI0 MUKy 19 3anOoNHSIOT BCIOMOTATENbHBIM PACTBOPOM.
UsmepurensHblii 610K prbopa coctout u3: 21 — BEICOKOYYBCTBUTENbHOTO pH-MeTpa; 22 — cnenyanbHOro peryasaropa, COSAMHEH-
HOTO ¢ BEix0ogoM pH-MeTpa; 23 — MCTOYHMKA CTACHIN3MPOBAHHOTO NF€ HEPATOPHOTO UMITYILCHOTO TOKA; 24 — 1upoBOro HHTErpaTopa

Yepr. 2

3.2.3. Ilposedenue anasusa

Hasecky kapbuma 6opa maccoit 0,25 win 0,50 r mOMeIalT B NPeIBapUTE/IbHO NMPOKaJICHHYIO (hapdopoByio
JIONOYKY M CXKUraloT B TpyOuaTo¥ meum & B IOTOKE OUMIIEHHOTO OT mpuMmeceil kucmopoma. Ilpm sTtom yriepox
oxucnserca 1o CO,. HenpeprIBHBIN IOTOK KMCIOPOAA YHOCHUT THOKCHI YIJIEPOAa U3 IICYM B IIOIIOTUTCILHYIO STYCHKY
13 natunka razoaHaiusaTopa. Juoxcun yriepoa noriolaeTes B SYEHKe MOMIOTUTEIBHBIM PACTBOPOM, BHI3HIBAas €r0
3aKUCACHHE. 3aKuCIcHUe mpuBoauT K mameHeHuo DAC umHmuKatopHoit cucrteMbl pH-metpa 21, cocrosmeit w3
snekTponoB 16. UameneHue DJ1C saekTpomaHoil cucteMbl pH-MeTpa COIPOBOXKIACTCA M3MECHEHUEM TOKA Ha BBIXOAC
yewiuteass pH-MeTpa, B pe3yabTaTe 4eTO CICHMATbHBINA PETYIATOp 22, COSOMHEHHbIH ¢ BbixonoM pH-meTpa aproMa-
THYESCKH BKITIOUACT ICTOYHWK CTaOWMIN3MPOBAHHOTO TeHepaTopa NMITYJILCHOTO ToKa 23. ['eHepaTOpHbBIN TOK MPOTEKaeT
yepe3 reHepaTOPHBIC 3JICKTPOIbl JaTUMKa: KaTomd /71 aHom 18, a TakKe Yepe3 IPOHUILIAeMYIO IUTsl TOKa LeUT0¢haHOBYIO
neperopoaky 20. Ilpy npoTeKaHUH TeHEPATOPHOTO TOKA HA KaTome /7, IMOrpyXXeHHOM B MOIJIOTUTEIbHBIA PacTBOP,
TCHEPUPYETCS 1IEJI0Yb, KOTOpasl HEUTpaau3yeT oOpa30BaBIIYIOCS NMPU NMOMIOLICHHMM AMOKCHAA YIIEPOAa KHCJOTY.
I'eHepaTOPHBIM TOK IPOTEKAET OO TEX MOP, MOKA BCS KMCJIOTa He OyneT HeiTpanu3oBaHa B B/1C 3/IeKTpOTHOM CHCTEMBI
pH-MeTpa, a cmenoBaTeIbHO M TOK Ha Bhixoae pH-meTpa, BO3BpaTITCS K NEPBOHAYAILHEIM 3HAYCHUSIM. KOJTMIECTBO
BJICKTPUYECTBA B KyJOHaX (HUKCHPYIOT KYJIOHOMETPOM—MHTETPAaTOPOM TOKa 24, Ha BLIXOAE KOTOPOTO BKITIOUMEHBI
HEOHOBHIC IIMGMPOBbIC MHINKATOPHBIC JTaMIIbl. KyJTOHOMETp ITOKa3bIBaeT HEITOCPEACTBEHHO MaCCOBYIO LOMIO YITIEPOAa
B MPOLICHTAaX, coAepXkallerocs B mpode. BpeMsi cxuraHus B MUHYTax (DUKCHUPYIOT IO CEKyHAOMEPY U OTMEYAIOT
noka3aHus nproopa C B IpolLieHTax B TeueHHe 1, 2, 3, ... MEHYT IO TEX IOP, MOKa KOJIMYECTBO BHITOPEBLIETO YITICpOaa
B MUHYTY B TEUCHHUE TTOCICTHUX TPEX-YETHIPEX MUHYT He GYAET MOCTOSIHHBIM.

ITo momy4eHHBIM pe3ybTaTaM CTPOST rpaduK, OTKIanbIBasi Ha OCH OPAMHAT YITIEPOI B MIPOLICHTAX 332 BEIMETOM
XOJIOCTOTO CUETa B MUHYTY, a 110 OCH a0CLIMCC — BpeMs B MUHyTax. [{J1s1 mocie fHIX TOUEK KPUBas IEPEXOIUT B IIPAMYIO
JHUIO, [IpoIoIKIB OTPe30K MPSIMOM IO IIepecevYeHUs C OChIO OPIAMHAT, MOIYYaloT TOYKY, COOTBETCTBYIOLIYIO MacCOBOM
06 CBOGOMHOTO yIepoaa ¢ yIYeTOM OKUCIEHUsI caMoro Kapbuna Gopa.
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TabGaumma 3 3.2.4. O6pabomrka pesysomamos
% MaccoByo nomnio ceoGonHoro yrnepona X,, %, paccun-
THIBAIOT 1O (hopmysie
Maccosast nonst cBOGOZHOTO | AGCOMIOTHOE ZOIMYyCKaeMoe X .05
yriaepoaa pacxoxueHue X, = =,
m
rae X — MaccoBasi J0JIsi CBOOOMHOTO YIJiepoaa, OnpeaeicH-
Ot 1,0 mo 2,0 0,20 Has 10 TpadvKy, %;
Cs. 2,0 » 3,0 0,30 e
: 3’0 g 4’0 0’ 40 m — Macca HaBeCKM, B3ATasl JIJIsl aHaIu3a, T;
: 4’0 ; 5’0 0’ 50 0,5 — HOMMHaJbHasA Macca HaBECKH.
5 5’0 ’ 0’ 60 3.2.5. AGCOMIOTHBIE AOIYCKACMBIC PAaCXOXICHUS pe-
’ ’ 3yJIbTAaTOB MapaUie/IbHbIX OMPEHCICHNI He HOJIXHBI TTPEBbI-

IaThb 3HAYeHU, yKa3aHHBIX B TaOu. 3.
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