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Natural and synthetic combustion gases.
Method for determination of volume
fraction of components using a set of gas analysers (SGA)

MKC 75.160.30
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Jata sBenenma 01.01.77

Hacroduii cTanIapT yCTaHABIMBAET METOL ONpeAeieHUsT OObeMHOM TOM KOMITOHEHTOB B ra3ax Ha
KOMIUIEKTaxX U1 ra3oBbX aHanu3oB TMIOB KT'A2 u KT'A3.

CylHOCTh METOA 3aKTI0UAETCS B ONMPENeTICHUM:

CYMMBI KHCI0TooOpasylowux razos (CO,, SO,, H,S 1 1p.);

CyMMBbI HenpenenabHbix yraesonopoaoB (C H, ), O; 1 CO — aGCOpOLIMOHHBIM H30HpATENbHBIM
NOITIOLEHNUEM MOIIOTUTEIBHBIMA PACTBOPAMH;

H, — cxuraaneM ¢ nautagueBbIM KaTaIu3aToOpoM;

CyMMBI TipefenbHbiX yraeponopoaos (C Hy,10) u Hy — QpakiuMOHHBEIM CXHMraHHEM Haji OKHMCBIO
MM, TIPM 3TOM BO3MOXHO pasfenbHoe omnpeneneHue CHy M CyMMBI €ro TOMOJIOTOB, MPHHUMAEMBIX 34
C,Hg.

(AsmenenHas penakummsa, Mam. Ne 1, 2).

1. AIITIAPATYPA U PEAKTUBBI

1.1. Ilpu ompenenaeHUU OOBEMHOM MOAN KOMIIOHEHTOB B TA30BBIX CMECSX MPUMEHSIOT CIACAYIOLLYIO
anmapatypy U peakTUBBL

KOMIUICKTHBI LI ra30BeIX aHanu30B TMIIOB KT'A2 u KT'A3;

TepMoniapy xpoMenb-amioMenab o I'OCT 3044* u MWIIMBOJIBTMETP C TPAIyMPOBKOM IIKAJABI IO
1000 °C;

pacTBOP TMAPOOKKMCH Kalud I MOMIOUIEHUS KUCIoToobpasyomux razos (CO,, SO,, HyS u ap.);
FOTOBAT pacTBOpeHMeM 60—70 r ruapooKucH Kamug (4.0.a. win 4.) B 130—140 cM3 AucTHLIMPOBAHHOM
Bonel o 'OCT 6709;

pacTBOp OpoMa ISt MOIJIOLICHMSI HEMPEICIbHBIX YIICBOAOPOIOB. TOTOBSAT HACHIILICHHEM OpoMa IO
I'OCT 4109, x.u. wim u.m.a., 20 %-Horo BomHOro pacrsopa Oopomucroro kamust mo 'OCT 4160, u.m.a.
Haceruenne mpousBogsT (B BRITSCKHOM IKady) mo Tex Mop, MOKa HAa THE cocyma He OymeT OCTaBaThCS
HEPACTBOPUBIIASCS KaIuist Opoma;

PacTBOP MHMPOTAJUIONA AJISI MOMIOIEHUS KUCTIOPOA: TOTOBIT pacTBopeHueM B 180 cM? aucTimmpo-
BAHHOM BOIOHI 25 T mMUporauiona A 1 38 T THAPOOKUCH KaTHs.

PacTBOp B30AITEIBAIOT B KOJIGE BMECTUMOCTBIO 250 ¢M3 10 MOJHOTO PAaCTBOPEHMSI PEAKTHBOB, TIOCIIE
YEro cpasy XKe MEPEBOIAT B MOTJIOTUTENBHBINA COCYI M M30JMPYIOT, KaK YKa3aHo B 1. 2.2.3.

IMpu HeOGXOAMMOCTH OMpeACACHUSI CONSPKAHUS KUCIOpoaa Mpu TeMieparype Huxe 15 °C pacteop
TOTOBAT PacTBOPeHMEM B 210 cM3 TUCTHIIMPOBAaHHOM BOmEl 60 r ruapocyibdura Harpus no TOCT 246 u
30 r TMIPOOKUCH KaJTHS;

* Ha tepputopuu Poccuiickoit @eneparmu geificteyer TOCT P 8.585—2001.

W3panme opmumaibuoe ITepeneyaTka BOCHpemena
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C. 2 TOCT 5439—176

CYCMEH3MSI 3aKUCU MEIU IJISl TIOTJIOIUEHUSI OKUCH YIIepOnAa, TOTOBAT CiaeayloumMm oOpasom: 20 r
3aKMCU MeIM pacTupaioT B dapdopoBoil crymke ¢ 5—10 cM? IMCTWIMMPOBAHHON BOIBI M HOGABIAIOT
5—10 cM3 cepHoit kuciorst mo TOCT 4204.

3aTBEpAEBLIYIO MACCY BHOBb TILATEIBHO PACTHPAIOT, HOGABIISS MAJICHBKUMHU nopuusimu 50—60 cm>
cepHOi KMCIOTEL TIOJMydeHHYI0O MAacCy CMBIBAIOT CEPHOM KMCIOTOW B CTakaH, Kyla MPH TMOCTOSHHOM
nepeMernuBanuy n06apsaiorT 30—40 r 2-nadTonma mo HTI.

3areM MOJYYEHHYIO CYCTIEH3UIO MEPEBOMAT B CKISTHKY, JOBOIAT KOJMUYECTBO CEPHOM KHCJIOTHI JIO
200 cM3, 3aKpHIBAIOT PE3UHOBON WIH TIPULUTHGOBAHHON CTEKITHHOM NMpPOOKOi, B30ANTHBAIOT B TEUCHHE
1—1,5 4 u gator orcrosAThes B TeueHue 1—2 cyT. Tlocnae 3TOro CyCneHsuio ACKAHTUPYIOT ¢ OCaaKa
HEMOCPEACTBEHHO B CYXOil MOTJIOTUTEILHBIHM COCY, KOTOPHI Cpa3y Xe 3alUIIaIoT OT BO3ACHCTBHUA BO3AyXa.

IIpu MpoBeIEHUH aHATM30B Ta3a 6€3 3HAYNTEIHHBIX IEPEPHIBOB BO BPEMEHH CYCTICH3HIO B3GAJITHIBAIOT
M CIMBAIOT B MOTJIOTUTEILHBIN COCyN 6€3 IeKaHTallMH.

ITornoTuTenbHass CIOCOOHOCTD CYCTICH3MH 3aKHCH MEIH BBIIIIC, €CJTH €€ TOTOBUTH H3 CBEXKEOCAXKIECH-
HO¥ 3aKucH Meau. [ monyyeHUsI 3aKUCH MEIU K pacTBOpY, coaepxaiieMmy S0 T YKCYCHOKUCION MeIH o
TOCT 5852 B 1 M3 mucTHAIMpOBAaHHOMN BOABL, A06aBIsHOT 64 r rmokossl o TOCT 975 W KUMATAT B
TeueHue 30—45 MUH, BpeMsl OT BpEMEHM JIOJIMBAsI PACTBOP BOAO#M IO TEPBOHAYANBHOTO 00beMa. Kak Tonbko
rojy0asi OKpacka MCYE3HET, KHUITYCHHE TPEKpalaloT, OCaloK 3aKMCH MEIH TPOMBIBAIOT IeKaHTAlMei,
3aTeM Ha GUIBTPe M BBHICYIIMBAIOT B 9KCHKATOPE HAJl XJIOPHCTHIM KAJIBITHEM.

BMecTo CycrieH3uH IS TIOTJIONICHHS OKHCH YIJICpOa JOMYCKAeTC MPUMEHITh AMMHAYHBIi pacTBOp
OMHOXJIOPMCTOM ME/IH, JJIsi IPUTOTOBJIEHUSI KOTOPOTro pacTBopsioT B 110 cM3 25 %-HOro BOXHOTO pacTBOpa
xiopucroro ammonus o 'OCT 3773, x. 4. wnu u.n.a. 32 r oguoxnopuctoit meau o 'OCT 4164, u.1.a.,
TPWINBAIOT TIpH TIepeMeimmBanuu 80—100 cM3 BomHOTo aMMuaka o T'OCT 3760 1o MOIHOTO pacTBOPEHHS
OIHOXJIOPUCTON MEIU M MOJYYEHUs TPO3PAYHOTO PAacTBOpAa ¢ MHTCHCHMBHOUN CHHEH OKpackoii. PacTBop
Cpasy Xe M30JIUPYIOT OT BO3ACUCTBHSA KHCIOpoaa Bo3myxa. [Ipy mpuMEHEHHH pacTBOPA HYXKHO YYUTHIBATD,
YTO OH ITOTJIONIAET HE3HAYUTENHHBIC KOJIMISCTBA METaHA TIPH OONBINON KOHLICHTPAIMY €T0 B HCTILITYEMOM
rase;

OKHCBh Meau rpanyiauposanHas mo T'OCT 16539, dpakumst 1,0—2,5 MM — OKHCIMTENb IPH CXUTAHUHU
BOIOpOIA ¥ MPEACTBHBIX YIJIEBOAOPOAOB, MOMELUEHHBIN B TPYOKY VISl CKUTAHUS C JICKTPONEYBIO.

IIpu cXUTaHUM BOAOPOMAA H MPEIETbHBIX YIIEBOAOPOAOB JOMYCKAETCA MPUMEHATh AKTHBHPOBAH-
HBIIl OKWCANTENb, IS MPUTOTOBJIIEHHUS KOTOPOro 99 r pacTepToii B TMOPOIIOK OKHUCH MEIH IO
TI'OCT 16539 cMemnBaloT ¢ 1 r OKMCH Xeje3a, a 3aTeM ¢ 25 I YMCTOro KaoJHuHA, COAEPXAIIErOo OKOJIO
55 % oxucu cwmmumsa. IToaydyeHHYI0 CMeCh Pa3sMELIMBAIOT ¢ JUCTH/UTMPOBAHHON BOMOM 10 MOMyYEHHST
MacToo0pa3HOil MacChl, KOTOPYW 3areM (OpPMYIOT MPOAABIMBAHHEM 4YE€pPe3 CHUTO C OTBEPCTHSIMH
2—2,5 MM, BBICYIIMBAIOT CHayaja IMpH KOMHATHOM TeMIepaType, 3aTeM B CYIIHJILHOM INKady H
MpoKaauBaioT mpu Temnepatype 600 °C. ITocae NpoKaJMBaHMS MOJIyYEHHBIE CTEPXEHBKH Pa3MeIbYaloT
M OTCEMBAIOT MEJOYb U MbUIb, 0TOMpasas dpakuuio 1,5—2,5 MM. OTOOpaHHBIE KYCOUYKHM OKHCIMUTEIIS
HacCHIMAalOT B KBapIeBYIO TPyOKy, HArpeBalOT ITOCACAHIOI JO TEMIIEPaTYpHhl KPACHOTO KaJIcHWS M
BOCCTAaHABJIMBAIOT OKHUCJIUTEIb MPOMYCKAHUEM BOLOPOLA WM KOKCOBOTO Ta3a, a 3aTeM OKHCIISAIOT
KHUCIOPOIOM HJIH BO3MYXOM;

KaTaM3aTop najuragueBuiii Mapku Al 11 cXuraHus BoIoOpoaa B KBapleBOM TPYOKe ¢ KaTaau3a-
TOPOM;

KUAKOCTh 3AIHMPAOLIAs, B KAUYSCTBE KOTOPOU MPUMEHSIOT 22 %-HBI PAaCTBOP XJIOPHCTOTO HATPHS
mo TOCT 4233 wiu HAaCHILEHHBI pacTBOp xIopucToro Maruust no FOCT 4209, wiu 10 %-Helit BOIHBILH
pactBop cepHoil kuciaotel mo I'OCT 4204, wiv KUCABIA pacTBOp CyjibdhaTa HATPUs, NMPUTOTOBICHHBIN
pactBopenueM 27 1 6e3BogHoro cyiabdara HaTpust mo F'OCT 4166 wiu 61 T KpUCTAIHYECKOTO CEPHOKHC-
soro Hatpusa o F'OCT 4171 u 10 r cepHoit KMc0TH B 108 cM3 IMCTWITMPOBAHHOIH BOIEL. 3aIHpaIoILyIo
XMIKOCTh MOMKPAIIMBAIOT METUJIOBBIM OPaHXEBBIM MHIUKATOPOM;

cmpt 3TwoBkI pektudukoBannbii mo I'OCT 18300 wim >dup >THIOBHIIL;

a30T, OYMIUICHHBIH OT KUCIOPOIa, MOXET OBITh MOJYUEeH M3 BO3MyXa HEMOCPESIACTBEHHO B MPUOOpE;

comunon cunretnueckuii mo F'OCT 4366;

aCKapuT;

Boza auctwumpoBanHas o TOCT 6709,

(A3menennas penakums, Usm. Ne 1, 2),
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IroCT 5439—76 C. 3

2. TIOATOTOBKA K UCIIBITAHUIO

2.1. Coopka npudopa
2.1.1 ITpubop cobupaoT Mo cxeme (CM. YepTeX).
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2.1.2. Tlepen cOOpKoOil BCe CTEKJISTHHBIE YACTH MPUOOpa TILIATEAbHO MPOMBIBAIOT Boxoi. Biopetky 3
M KOMIEHCATOp NaBJIieHUS 5 ¢ KOMIIEHCAIMOHHON TPYOKOM 2 MOTOMHUTEILHO MPOMBIBAIOT XPOMOBOW
CMECBIO WJIM alleTOHOM, KOTOpHIE 3aTe€M TIIATEBHO CMBIBAIOT BOOi. Ha BBIMBITON BHYTPEHHEH MOBEPX-
HOCTH OIOPETKU M KOMIIEHCATOpa JABICHUS HE NOJDKHBI 3a1E€PXKUBATHCS KATUTH BOIHI.

B mpouecce UCMONB30BAHUSI Ta30aHATU3ATOPA MPOMBIBAHUE 3arpsi3HEHHOM OIOPETKU MPOBOIST
HEeNmoCpeACTBeHHO B Tpubope. Ilpu 3TOM, €ciau MOJB3YIOTCS XPOMOBOI CMECHIO, PEe3HHOBYIO TPYyOKY K
YPaBHUTENBbHOM CKISTHKE 30 (BO M30€XaHHE pa3belaHUs €€ TIPU MPOMBIBAHUM) CACAYET 3aMEHSTh IPYrou
(3amacHoit) TpyOKOii.

CHUMAIOT ¢ KPaHOB CTapylo CMa3Ky BaTOW MAM (hUJILTPOBANBHOU OyMaroil, CMOUEHHON 3THUIOBBIM
CMUPTOM WIM STUIOBBIM 3GUpOoM. 3aTeM Ha MPOOKY HAHOCHT TOHKMI CIOW CONMMIONA, BCTABJSIOT €€ B
MydTY U OCTOPOXKHO, CO CHA0BIM HAXMMOM, MPOTHPAIOT, BpAlLAsi A0 TEX MOpP, MOKa LU HE CTaHET
npo3payHbIM. [TpoOKU KpaHOB YKPEIUISIOT B My(hTe Pe3UHOBBIMH KOJIBLIAMM.

KomMmneHcaTop naBneHHsT S 3aMOMHSAIOT MOAKPALIEHHOM XMIKOCTBIO TaK, YTOOBI MEHUCK HAXOMMJICS
Ha 5—6 MM HHXE ero KamWUIIPHBIX OTPOCTKOB. B KOMIEHCAIMOHHYIO TPYOKY MOMemanT 1—2 Karmmm
BOZBI, Cels 32 TeM, YTOOBI BOJA HE 330EPXUBAIACH B BEDXHEM €€ OTPOCTKE.
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C. 4 TOCT 5439—76

2.1.3. C6opky mprHOOpa HAUMHAIOT C YCTAHOBKM KPEIUJICHUI MO CXeMe (CM. 4epTex).

IIpu 5TOM BCE METAUIMYECKHE M CTEKIITHHBIC IETAJTM TIOJDKHBI OBITH HAZIEXKHO YKPEIUIEHB! ¢ TIOMOLLBIO
3aXKHUMOB, IepXaTeseil, mOICTaBoK. [ 06eceYeHIsT COSAMHEHHS BHYTPEHHIOI MOBEPXHOCTh PE3UHOBLIX
TPYOOK cMaunBaioT BOIOi. KOHIIBI CTEKIISTHHBIX KAMWDISIPOB BCETAA COSAMHSIOT BCTHIK, IJIA YETOo, B CIIyyae
HEOOXOMMUMOCTH, MX TIPEABAPUTEIHHO 3aUMILIAIOT HAXAAYHON OyMaroi.

MOHTAX CTEKISHHBIX ACTAJIEi IO BO3MOXHOCTH TIPOM3BOAAT OTACIHLHBIMU TPYMIIAMM BHE MpHOOpa.
Hauunalor ¢ MOHTaxa KpaHoOB rpeoeHku 15 Ha mianke. Bce cepmoBumHbie KpaHbl 14, 16—19, 27, 28 wn
TPEXXOMOBOM KpaH 25 Hal MAHOMETPOM KOMIICHCATOpPa COCHUHSIOT TaK, YTOOBI OHH OOpa3oBaJiM pacmpe-
JIETUTENBHYIO TPeOEHKY Ta30aHAIM3aTopa. 3aTeM YCTAaHABJIMBAIOT OIOpETKY J C TIPUCOENIUHEHHOM K Hel
BWIKO# 4. Beaen 3a 5THM MOCTENEHHO, HAYHHAS OT OIOPETKH, YCTAHABIMBAIOT MAHOMETP KOMITEHCAaTopa J,
TPYOKY € KaTaau3aTopoM O, MOIJIOTHTEIbHBIE cCOCynbl 9 03 Hacanku M 10— 13 ¢ HacagKoM U3 CTEKIISTHHBIX
Tpy6. Cocyn 11 yctaHaBIMBAIOT 6€3 pe3MHOBOM MPOOKHU.

Hapn MaHOMETPOM KOMIIEHCATOPA IOMKEH OBITh YKPEIUICH TPEXXOAOBOM KpaH 25, Hax cocynoM 10 —
CEPIIOBHIHBINA KpaH [8 M Hal TPYOKO#M C KaTaIM3aTOPOM 6 — CEPIOBMIHEIA KpaH 19, a Ha MX OTPOCTKAX —
MpsIMbIE KPaHBI 24.

Ecyu 1yt orolieHU OKMCH YIJIEPOoIa IPUMEHSIOT PACTBOP OMHOXJIOPUCTOM MEIH, TO BMECTO COCYy/Ia
13 ycraHaBmMBaIOT 6apOOTAXHBII COCYII, a BMECTO cocyaa 9 — cocyn ¢ Hacaakoii. [Tocie yCTaHOBKH COCYIOB
K BEPXHHUM OTPOCTKAM KPaHOB 24 MPUCOEAUHSIOT TPYOKY ISl CXUraHust 20, NpeaBapUTEIbHO 3aMOHEHHYIO
OKHCBIO MEJIM.

OnekTponeyb 21 yCTaHABIMBAIOT B COOTBETCTBYIOIIME THE3]A OTIOPHOM paMBbl M TIPUCOCAMHSIOT YEpe3
aBTOTPaHC(HOPMATOP, YCTAHOBJICHHBIH B HYJIEBOE MOJIOKEHUE, K UCTOYHUKY MEKTPUIECKOro Toka 23.

ITocnenHuii CepnmOBUOHBII KpaH 28 NMPUCOCIMHSIOT K BEPXHEMY OTPOCTKY KpaHa 27 OIOpeTKH,
3aKpeTUIss ero 3a BepxHeil CTeHKoil pambl. CBOOOTHBIC KAMWUBIPHBIE OTPOCTKM KpaHa 28 3aKpHIBAIOT
sarnymkaMu 29. K cBo60IHOMY KOHIY BUJIKH 4 yepe3 pe3MHOBYIO TPYOKY JUTMHOM 75—8(0 CM NpUCOEeTUHSIOT
YPaBHUTENBHYIO CKISAHKY 30.

TpyOka ¢ mauIague BbIM KaTATH3aTOPOM 6 COSAMHSAETCS HIDKHUM KOHIIOM Yepe3 KpaH & C IPUEMHHUKOM
9, 3aTUTBIM HACHIIIEHHBEIM PAaCTBOPOM XJIOPHCTOTO HATPHS, BEPXHUM KOHIIOM — C TPEOSHKO# ra30aHaIm-
3aTopa uepe3 kpaH 19.

2.1.4. M3onmupymonre OeTaayd YCTAHABJIMBAIOT MOCAE MOATOTOBKM MpHOOpAa K aHaIu3y: TPYOKy C
1Iapoo6pasHbIM paciIMpeHueM — K cocyny 11, rpeGeHKy 15 ¢ TMApaBAMYECKUM 3aTBOPOM MJIM PE3UHOBBIM
6AJIOHOM-MENIOYKOM — Ha cocynsl 12 u 13.

2.2. TloaroToBka mpuOOpa K aHAIM3Y

2.2.1. CrexysaHHBII UMWIMHAP [ 3aMOMHSIOT JUCTWLIMPOBAHHOM BOIOOM Uepe3 OTBEPCTHE B IPOOKE.
IIpu 3TOM, BO M36ekaHne 00pa30BaHMS MY3bIPHKOB BO34yXa HA CTEHKaX OIOPETKH BOIA Yepe3 Pe3MHOBYIO
TpyOKy MOJXKHA TIOCTYNaTh Ha JHO MUHApa. I1o 3amodHeHUM IIMJIHHIPA OTBEPCTHE 3aKPHIBAIOT MPOOKOM
WIN CTEKJISHHOM 3arjIyLuKOM.

2.2.2. Bioperky 3 3aMoJHAI0T TUCTUUIMPOBAHHON BOHOM. /119 3TOTO BOLY HAJIMBAIOT B YPABHUTEIb-
HYIO CKISTHKY 30 M, MepeKpbIB KpaH 27 Ha COOOIeHUe O10peTKH ¢ atMochepoil uepes mpaByio TPyOKY
rpeGeHKH (3arylIKy KpaHa 28 CHATH) NMPU OTKPHITHIX KpaHax BWIKU 4, TMOJHUMAIOT YPaBHUTEIBHYIO
CKJISTHKY 30 ¥ BBITECHSIOT U3 OIOPETKH 3 BO3IYX, 3AITOMHSIS €€ BOAoM 10 MeTKU «0». Been 3a 3TuM KpaHbl
BWIKHM 4 3aKpBIBAIOT, KPaH OIOpeTKH 27 MepeKIIioyaloT Ha COOOIIEHHE C JICBOM YacThio TPEGeHKH.

2.2.3. TTocne 3TOro MpUCTYNalOT K 3aMOJTHEHUIO COCYIOB MOTJOTUTEABHBIMU PACTBODAMM.

Bce cocynpl, kpoMe cocyma 11, 3alOiHSIOT, HE CHUMAs ¢ IMpuoopa, yepe3 BOPOHKY, BCTABICHHYIO B
OTBepCTHE MPOOKU. 3anONIHUB BCIIOMOTATENIBHYIO KaMepy, KpaH cocyla NMepeKphIBAlOT Ha COOOIIEHUE C
OGIOpETKOI M, OIYCTUB YPAaBHUTEJbHYIO CKJISTHKY, TMPH OTKPBITBIX KpaHax BWIKHU MEPEBOIST pacTBOp B
TIOTJIOTHUTENILHYIO KaMepy 10 METKHU. 3aTeM BCe KPaHbl M YPaBHUTEJBHYIO CKIISTHKY CTaBSIT B TIEpBOHAYAIBLHOE
nonoxenue. [Ipu 3TOM €101 pacTBOpa BO BCIIOMOTATE/IBHOM KaMepe AOKeH OBITh BRICOTOM 30—40 MM.
Cocyn 10 3anoaHAI0T paCTBOPOM THAPOOKUCH Kajus.

Cocyn 11 cHUMalOT ¢ MpUOOpa M HATIOMHSIOT €0 PaCTBOPOM OpoMa B BBHITSKHOM 1ikady. OTBepcTHe
COCyIa 3aKPHIBAKOT MPEIOXPAHUTEILHOM TPYOKOM ¢ MIAPOOOPA3HBIM PACUIMPEHHUEM, 3aMOJTHEHHBIM acKa-
PUTOM U 3aKPBITBIM ¢ 00€MX CTOPOH MPOOOUYKAaMHU 13 BaTHL I10 3aMOTHEHWH COCY/T YCTAHABIMBAIOT B TIPUOOP
M TIEPEBOIAT PACTBOP B MOIJIOTUTEILHYIO KaMepy.

Cocyn 12 3an0onHAIOT paCTBOPOM MHUPOTAJIIONA.

Cocyn 13 3anmomHSIOT CyCHEH3UEH 3aKHUCH MeIU B cepHoM Kucaore. Ilocne 3amonHenus cocymoB 12
U 13 B oTBEpCcTHE MPOOOK BCTABMSIOT OTPOCTOK rpebeHKU 15, Ha CBOOOMHBINM KOHEL KOTOPOH HameBaloT
PE3WHOBBIH OAIOH-MEIIOUEK M3 KHCIOTOIICIOUECTOMKON PE3VHBI WM TPHCOCAWHSIIOT 3alOJHEHHYIO
BOIOM CKISTHKY.
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I'OCT 5439—76 C. 5

Cocyn 9 6e3 HacamKu 3aIOJHSAIOT HACHILIEHHBIM PacTBOPOM XJIOPHCTOTO HATpHS WIH APYIHM
pacTBOPOM, YKa3aHHBIM B 1. 1.1.

ITpu UCTIONIB30BAHUH [JIST TIOTJIOIIEHUSI OKHUCH YIJIEPOJIa pacTBOPa OJHOXJIOPUCTOI MeIH MOCHCTHUM
3aMOJIHSIOT 0apOOTaXXKHBIE COCYABI, YCTAHOBJACHHBIC HA MeCTO cocyaa 13. Cocyn 9 3aMEHSIETCS COCYIIOM,
3aMOJTHEHHBIM PacTBOPOM TMAPOOKHUCH KajIus. 3aIlMpaloneii XHIKOCTHIO TIPH 3TOM CIYXMT 10 %-Hbni
pacTBOp CEPHOM KHMCIOTHI, MOAKPAIICHHON METHUIOBBIM OPaHXXEBBIM.

(A3vienennas penakums, Usm. Ne 1),

2.2.4. Tpyoky mig cxuraHus 20 B TOM YacTH, KOTOpas TOTPYXaeTcsd B Meub 21, 3aMojHSIOT
TPaHyJIMPOBAHHOMN OKMCBIO MeIU. 3arpy3Ky BeLyT B 00a KOHUA TPYOKH, CJIETKA YTPaMOOBBIBasI MOCTYKHBa-
HueM. I'myOuny 3arpy3ku KOHTPOJIMPYIOT BBEICHHEM I'MOKOU CTabHOM NMPOBOMOKH. YTOOBI OKMCh METH HE
BBICHITIATACH TTPU MEPEBEPTHIBAHUU TPYOKH, B 00a KOHLIA 3aK/IaABIBAIOT HEIUIOTHBIE aCOECTOBBIE MPOOOYKH
WJIH CIIUPaJIbKU U3 MEIHOM MPOBOJIOKH.

TpyOKy ¢ KaTamu3aTOpoM 6 MEXNY KOHTAKTaMH 3aMOJTHIIOT MA/UIAMHECBBIM KaTaJIM3aTOPOM H C IBYX
KOHIIOB 3aKPBIBAIOT aCOSCTOBEIMU MPOOKaMU WK CTEKJIOBATOM.

ITocne >TOro TPyOKM I CXKUTAHUS TIPUCOCTUHSIIOT K TPHOOPY MPH TIOMOIIM TOJICTOCTEHHBIX
PE3UHOBBIX TPYOOK.

2.2.5. CMeHy mOrIOTUTENEH, OKHCU MEOW M TANJIaAMeBOro KaTajJu3aropa NMPOM3BOMAT IO Mepe
CHIDKEHUS CKOPOCTH TOTJIONICHUS WIM CKOPOCTH TOPEHHUSI KOMIIOHEHTOB Ta3a. PereHepaiinio OKMCH MEIu
M TIAJUTAIUEBOTO KaTaIM3aTopa MPOU3BOIAT IO MPHIOXKEHUIO 2.

2.2.6. TepMeETHYHOCTH TIPHUOOPA MPOBEPSIOT CIEAYIOIINM CITIOCOOOM.

IMepexpuiB KpaH 27 610peTku 3 Ha COOOLIEHME C BO3MYXOM (Uepe3 BEPXHIO YacThb IPeGEHKH),
MOMHUMAIOT BOAY B HEH 10 KpaHa. 3aTeM IICPEeKPBIBAIOT KpaH 27 Ha COOOIICHIE OIOPETKH € JIEBOM YacThlO
rpeGeHKU, Ha KOHEIl KOTOpoil HameTa 3arayiika. OTKpbIB OJMH M3 KPAaHOB BWIKM 4, OMYCKAIOT YpaBHH-
TEJIBHYIO CKJISHKY 30 Ha BCIO IJIUHY Pe3WHOBOI TPyOKH. ECM ypoBeHb XHIKOCTH B OIOpETKE, HECKOJIBKO
CHM3MBIINCH TIPM OMYCKAaHMM CKJISTHKH, OCTAHETCS 3aTeM HETOMBHXHBIM M YPOBHH B TMOIJIOTHTEJIBHBIX
COCYAAX TAKXKE OCTAHYTCS HEMOABUXKHBIMU B TeUeHUE 5S—8 MUH, puGop repMeTHueH. EC/IM Xe CylIeCTBYIOT
Kakue-mO0 HEIUIOTHOCTH, YPOBEHb B OMOpeTKe OyAeT TMOCTEMEeHHO MOHWXaTbCd. s yCTaHOBIEHHUS
MPUIMHBI HETUIOTHOCTH TIPUOOP MCIBITHIBAIOT TI0 YacTaM. CHauala MepeKphiBaloT TpeGeHKY KpaHoM 23,
Ecau nmpubop B TAKOM MOJIOXKCHUU COXPAHAECT FepMETUYHOCTD, TO KPaH 25 CTaBAT B NMPEXHeEeE MOMOXEHHUE,
rpeGeHKy XK€ TMEpEeKpHIBAlOT KpaHOM [9, moBepHYB ero Ha 60° B Ty WM OpPYIYI0 CTODOHY M BHOBb
MCIBITEIBAIOT HA TEPMETHYHOCTE. IlepeKphIBast MOCTETIEHHO OMMH 3a APYTHM BCE OCTAJbHEBIE KpaHBI Ha 60°,
HaxXoIAT Y4aCTOK, CO3NAIOLIMI HETUIOTHOCTh PUOOpa, U YCTPAHSIOT MPUYMHY HETIIOTHOCTH. ITpoBepky Ha
TEpMETUYHOCTDb TIPOBOAAT TakKe C BKIIOUEHHOU B CHCTeMY TPYOKO#M mist CxuraHusa 20 M TpyoOKoit ¢
KaTaJIu3aTopoM 6 ¢ IPUEMHHUKOM ras3a 9.

Ecnu yka3aHHBIM CIIOCOOOM IPUYMHA HEIUVIOTHOCTH HE BBISICHEHA, TO TPeGEHKY 3aMojHSIOT BOIOM
U, MPOBEPSISL HA TEPMETUYHOCTD, HAOMONAIOT MOABICHHUE ITy3BIPHKOB BO3yXa B MECTE HETUIOTHOCTH.

IMocne 3aMeHBl HEMPUTOAHOM METaH BOLY YIAISIOT, IPe6EHKY MPOMBIBAIOT STHJIOBBIM CITMPTOM HJIH
STUJIOBBIM 3(DUPOM Uyepe3 BOPOHKY, MPUCOCAMHSAS PE3UHOBYIO TPYOKY K OMHOMY M3 KOHLIOB TPEOCHKH, B
MPOCYIIMBAIOT CTPyeH BO3IyXa.

BmecTo 3amojHeHUs TPeOSHKHM BOIOM MOXHO NPOBOIUTH MCHHITAHME MPHOOpAa HA repMETHYHOCTh
MO, JABJIEHUEM BO3IyXa, CMAUMBASL ¢ BHEIIHEH CTOPOHBI KpaHBI M JIPYTHE MECTa COCAUHEHUH MBUILHBIM
PacTBOPOM.

IMocne mpoBepku npubopa HA TEPMETUYHOCTh AMCTHIUIMPOBAHHYIO BOAY B OlOpETKE 3aMEHSIOT
3aMUPAIOLLEH XUIKOCTBIO.

2.2.7. ns npaBUIbHOW paboThl MpUOOpa HEOOXOIUMO MPEIBAPHTEIHEHO YCTAHOBUTH KOMITEHCATOp. JT1a
YCTAHOBKA 3aKJTIOYAETCS B BBIIEPXKUBAHUU NMPUOOpA B TOMEIICHUH C YCTOMUYMBOIM TEMIIEPATypoi He MEHee 2 4
TpH OTKPHITHIX HAa aTMocdepy KpaHax 25 M 26 KoMIleHcaTopa (KpaH 25 OTKpPHIBAIOT Ha aTMocdepy uepes
rpebeHKy) ¢ TeM, UTOObI BCE YacTH NMpUdopa MpHOOPETH OMUHAKOBYIO TeMriepatypy. Ilocie 31oro KpaHel 25 u
26 3aKpBBAIOT. MEHUCKH KUIKOCTH B MAHOMETPE TIPU 3TOM JOJDKHBL HAXOMUTECS Ha OMHOM ypoBHe. Kpan 26
KOMIICHCALIMOHHOM TPYOKU JOMXEH OCTABATECA 3aKPBITHIM JIO CHICAYIONICH YCTAHOBKM KOMITEHCATOpA.

VKa3aHHOe BBIIEPXUBAHHE MPUOOPA M YCTAHOBKM KOMIICHCATOPA MOIYT OCYLUECTBISATBCS MPH BCEX
IUIUTEIBHBIX (He MEHee 2 4) mepephIBax B paboTe, LIS Yero OTKPHIBAIOT HA aTMOChepy KpaHBl 25 U 26, a
mepen HayajoM paboTHl MX 3aKPHIBAIOT.

Bo BpeMs HempepbIBHOI pabOTHI HA MPHOOPE YCTAHOBKY KOMIICHCATOPA NMPOU3BOLAT TOJNBKO TPH
PE3KUX U3MEHEHMSIX OKPYXAIoUIel TeMnepaTyphl H aTMOCGEpPHOTO JaBJICHWS, BBI3BIBAIOLMX TAKOE Mepe-
MEILUEHUE MEHUCKOB XUIKOCTU B MAaHOMETPE, MPU KOTOPOM PACCTOSHHE MEXIY HUMHM MpPH U3MEPEHUH
o0beMa rasza mpesbiaeT 30 M.
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2.2.8. BausgHue BpeIHOTO MPOCTPAHCTBA TPEOSHKN U TPYOOK IJIST CKUTAHHUS HA U3MEPSEMBIl 00beM
AHATM3UPYEMOTO ra3a UCKITIOYAIOT CIAYIONINM 00pa3oM.

B GropeTky 3 6epyT a30T, OYMILEHHBII OT KUCIOPOIa, U, CHSB 3aLJIYIIKY C JIEBOTO OTPOCTKA ITPeGEHKH
(xpaH 14), pomyBalOT a30TOM CHayvajia rpeGeHKY, 3aTeM TPYOKM IS CKUTaHuA 20 M 6 TIPH OTKPBITOM KpaHe
&, mepeKphIBasi COOTBETCTBEHHO KpaHbl. ITOTHAB 3amMpaloiyio XHIKOCTh B OopeTke 3 10 MeTKH «0»,
3aKpBIBAIOT KpaHBl BWIKU 4. 3aTeM, MEpPeKpblB KpaH 25 MaHOMETpa Ha COOOIIeHHEe ¢ TIPUOOPOM,
YCTaHAaBIAMBAIOT OOUHAKOBOE JABJACHUE BO BCEX YacTdX mpubopa. Korga XuakocTs B MAaHOMETpe OyneT Ha
OIHOM YPOBHE, 3aKpHIBAIOT CHAJYaJla KpaHBI BWIKHU 4, 3aT€M KpaH 25 MaHOMETpa, a TakKe OTHOXOIOBBIC
KpaHBI 24 Ha OTPOCTKAX TPYOKU i CXUraHus 20.

BpenHoe mpoCTpaHCTBO TPeOGEHKN M TPYOOK IS CKUTAHMS, 3AIOJHEHHOE a30TOM, IEPEel M ITOCIIe
aHaIM3a AOJDKHO OBITH MCKITIOUEHO U3 00LIeT0 00beMa aHAM3UPpYyeMoro ra3a. O0beM OTpOCTKa OIOpeTKU
oT 0 1o kpaHa 27 yCTaHaBIMBAIOT SKCTIEPUMEHTATBHO WIH PACUETOM; 3TOT 00BeM NO0ABISIOT K 3aMEepPeH-
HOMY 00bEMY aHATM3UPYEMOTO Ta3a.

He3HauuTembHBIM 06BEMOM KPaHOBBIX OTPOCTKOB Hafl, MOTIOTUTEILHBIMM PACTBOPAMH TIPEHEOPETaloT.

2.2.9. Harpes snekTpudeckoii meun 2] mpeaBapuTeIbHO YCTAHABIUBAIOT ¢ IIOMOIIBIO aBTOTPAHCHOP-
MaTopa Ha Temmepartypy 260—270 °C — mns cxuranus Bogopona U 850—950°C — misg cxXMraHust mpeaeiib-
HBIX YIJIEBOLOPOIOB.

Ha pa3zorpes neum [0 yKazaHHBIX TEMITEpATyp JO/DKHO 3aTpauyuBathbest 7—10 MuH. Temmneparypa meun
JOJDKHA TOANEPKUBAThCI B YKa3aHHBIX Mpenenax B TeueHue 10—15 muH. Temnepatypa 260—270 °C kak
TIPU PETYJIUPOBKE, TAK U B MPOLECCE AHANTN3a, KOHTPOIUPYETCA TEPMOMETPOM 22,

Harpes no 850—950 °C (cBeTno-KpacHOe KajlieHHE) KOHTPOJIUPYETCS TEpMOMapoi TOJILKO TIPH
PETYIMPOBKE.

Jnst yckopeHust Harpesa neuu 10 850—950 °C BHauane (Ha 2—3 MUH) B OOMOTKY NEUYH BKJIIOYAIOT
3JIEKTPUUYECKUI TOK, HanpsokeHUe KoToporo Ha 20—30 B 0oj1blie HanpsokeHUs, IPH KOTOPOM TeMIIepaTypa
neyu OyIeT JOCTATOYHO YCTOWUYMBOM B T€UEHHE BCETO MPOLIECCa CXKMTAHUS YIJICBOIOPOIOB.

Bce nonoxeHusa MOABMKHOTO KOHTaKTa aBTOTpaHC(OpMaTopa Ha BpeMsl pa3orpeBa M TONICPXAHUS
TIOCTOSTHHO# TeMmepaTyphl HUKCUPYIOTCS HETIOCPEACTBEHHO HA LIKaJie aBTOTpaHCchOpMaTopa U MEePHOIH-
YECKHU MPOBEPSIOTCH.

Ha mnoBepxHOCTH KBapuEBO TPYOKHM C KaTaJM3aTOPOM 6 PACHOJIOXEH HArpeBaTe/IbHBIA 3JIEMCHT,
MPEICTABMIAIOIIMI CO00H OOMOTKY M3 HMXpPOMOBOM TPOBOJOKH AuaMeTpoM 0,4 MM, H30JHPOBAHHOI
STMOKCHIHOM cMooi. [[Jid mommepXaHWsI MOCTOSTHHOM TeMIieparyphl KaTanu3aTopa (80—100 °C) k 3axu-
MaM HarpeBaTeIbHOTO 3JEMEHTa 4epe3 JIadopaTopHbLi aBTOTpaHChOpMaTOp 7 MOABOAMUTCS MOCTOSTHHOE
HanpscxkeHue 8—12 B. HarpeBaTenbHBIN 3EMEHT NOJDKEH OBITH MOCTOSTHHO TMOIKIIIOYEH K ceTH. JIna
cosmanus Temmneparypsl 80—100 °C tpebyercsa 30 MuH.

3. IIPOBEJEHUE UCITBITAHUA

3.1. 3anonHeHue MPUOOPa HCHBITYEMBIM Ia30M

3.1.1. BepxHI010 YacCTh TPEOCHKM 3aMOJHSIOT M3 OIOPETKH 3aNMpalolieii XHIKOCTBIO H Yepe3 pe3H-
HOBYIO TPYOKY K OTPOCTKY KpaHa 28 MpHCOeAMHSIOT COCyH ¢ MpoOoii raza. Co3maB B COCyle NABJICHHE,
COECIMHUTEIIBHYIO PE3UHOBYIO TPYOKY NMPOAYBAIOT ra30M 4Yepe3 CBOOOMHBII OTPOCTOK KpaHa 28. Ilepekphi
KpaHbl 28 U 27 Ha coollLeHHe cocyna ¢ OI0peTKO# 3 MpH OTKPHITBIX KpaHaX BWIKH 4, HAOHPAIOT B GIOPETKY
okono 100 cm3 rasa, mocie yero KpaHel BWJIKM M COCYIa 3aKpbiBaioT. IlepekpbiB KpaH 27 GIOpeTKH Ha
COO0LICHHE €€ C JIEBOM YacThlo TpeOeHKHM, NaloT | MHH Ha CT€KaHHMe XXMIKOCTH CO CTEHOK OIOpeTKM,
Habmoaas BpeMs MO MECOYHBIM YacaM, U MPOM3BOIAT 3aMep oObeMa rasza.

JInst 3TOTO YpOBEHb XMIAKOCTH B JIEBOH 4ACTH GIOPETKH YCTAHABIMBAIOT TOYHO Ha 80 cM> M JIeBBIil
KpaH BWIKH 3aKpbIBalOT. IIpu OTKPHITOM NMpaBOM KpaHe BWIKU 4 XKHIKOCTb B MPaBoOil YyacTH GlopeTku 3
MPUBOIAT NMPUOGAUZMTENIBLHO K OJHOMY YPOBHIO C XHIKOCTBIO B YpaBHUTENbHOI cKisAHKe 30. Tlepekpuip
KpaH 25 MaHOMETpa Ha COOOIICHUE €0 ¢ MPHOOPOM M MAHHUITYJIUPYS YPABHUTENBHOM CKISHKOMN (MpHXaB
MPH 3TOM PYKY K TPaBO# CTEHKE OMOPHOM paMBl JUIS MPeNOTBPALEHHS PEe3KMX ABWKEHMIA), TPHBOIAT
MEHHCKU B MAHOMETPE K OJHOMY YPOBHIO, MOCJE Yero 3aKpbiBalOT CHayala KpaH BWIKH, a 3aT€M KpaH
MAaHOMeETpa Y NMPOM3BOAAT 3aMep 00beMa ra3a B OI0peTKe M 3alUCh pe3yJibTaTa 3aMepa ((popMa 3amucu Beex
pe3yJIbTaTOB M3MEPEHMII NpHU aHaIW3€ MpuBeAcHa B mpwioxeHuu 1). Jlanee mpu Bcex 3aMepax o6beMa
MPOU3BOIAT MPEABAPUTEIBHOE YPABHCHUE €r0 JABJCHUS C IaBJICHUEM B KOMIEHCALIMOHHOM TpyOKe mpu
MOMOILH MAHOMETPA.

3.2. Onpenenenne KOMINOHEHTHOTO COCTABA Ia3a CNOCOGOM H3GHPATENLHOrO MOLJIOIECHHS

3.2.1. TlepekpsiB KpaH 18 Ha COOOIIEHHE TIOTJIOTUTENBHOTO cocyna 10 ¢ GI0peTKoii 3, MPOKauMBaIOT
HCMBITYEMBIH ra3 yepe3 pacTBOP THIPOOKUCH Kayus. [l 5TOro HCMBITYEMBIii a3 MEPEBOAAT MPH OTKPBITHIX
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KpaHax BUJIKM 4 U3 OIOpeTKM B mOrnoTuTenbHblii cocyn 10. TlepeBog raza MOXeT ObITh OCYLUIECTBACH WIH
TIONHATHEM YPAaBHUTENLHON CKISIHKH, WIM TIPH TIOMOIIHA BOJOCTPYHHOIO HACOCa, MPHCOCOAMHEHHOTO K
YPaBHHUTENBHON CKIISTHKE Yepe3 CEPNOBHIHBIN KPaH, YKPETUVICHHBINH PSIIOM ¢ TIPHOGOPOM. YPaBHUTENBHYIO
CKJISTHKY TIPH 3TOM TIOMENIAIOT B BepXHee THe3m0. ['OpIbIIIKO €€ IIOTHO 3aKPBIBAIOT PE3UHOBOM MPOOKOii
C OTBONHOM CTEKJSHHOU TPYOKOI, COEIWHEHHOH Yepe3 PEe3UHOBYI0 TPYOKY CO BTOPBIM OTPOCTKOM
CEpPIOBHUIAHOTO KpaHa.

Tpernii CBOOOIHBIN OTPOCTOK KpaHA OCTACTCSA OTKPBITHIM Ha arMocdepy.

Jlna mepeBona raza u3 GIOpeTKH B TMOTJIOTHUTEILHBIN COCYM B TIEPBOM CJIyJdae YPAaBHUTEIbHYIO CKIITHKY
MOTHUMAIOT W, KOTJAa 3amUpalolnas KMIKOCTh B OIOpeTKe MOCTHraeT MeTKH «0», CKJISAHKY OMYCKaloT,
TepeBoasd Ta3 o0paTHO B 010peTKy. ITOrIOTHTENLHBIN PACTBOP TPH 3TOM TMOAHUMAIOT IO METKH MOIJIOTHU-
TEIBHOTO COCY/IA.

Jlnga mepeBoma raza MpU MOMOLIM BOTOCTPYHHOTO HAcOCa CEPNOBMAHBIN KpaH MEPEeKIoyaloT Ha
COOOIIeHNEe YPABHUTEIBHOM CKIITHKH ¢ aTMOC(EPHOM, a I IMepeBoaa ra3a B OIOpPETKY — Ha COOOLICHHUE
C HacocoM.

IIpu mepeBome Ta3a W3 OMHOTO COCYIA B APYTOM HEOOXOIUMO CJICTUTH 3a YPOBHEM MOIHHUMAIOMICHCS
XMIKOCTU, HE JOMyCKas €€ MoabeMa Bbillle MeTKU. ITpoBOmAT HempepblBHO 3—4 MpOKAyMBaHWs Tasa,
OCTaTOK KOTOPOTO 3aTeM MEPEBOAAT B OIOPETKY, 3aKpHIBAIOT KpaH [§ Haj MOTJIOTUTEBHBIM COCYZIOM, a
3aTeM KpaHBI-BWIKU.

Ecmm 06beM ocTatka raza MeHsie 80 cM3, ypoBeHb XXHIKOCTH B JIEBOI YACTH GIOPETKH YCTAHABINBAIOT
B 3aBMCHMOCTH OT KOJMYecTBa rasa Ha 60, 40 mwnm 20 cm3. OcTanbHO# Ta3 3a0MpaloT B MPaBYIO 4acTb
OIOpEeTKM, TIPUBOMSIT 3aMMPAIOILYI0 XMIKOCTh B MPaBOM YacTH U B YPAaBHUTENBbHOM CKIISTHKE K OTHOMY
YPOBHIO, 3aKpPHIBAIOT KpaH BWJIKUA M OCTaBJIAIOT ra3 B OIOpeTKe Ha | MMH I CTEKaHMS 3aIMpalonicii
xkunkocTH. 1o ucteueHUn 3TOTO BpEeMEHHM M3MEPSIIOT 00BhEM raza, Kak ykazaHo B 1. 3.1.1.

Benen 3a 3TMM MOBTOPSIOT 2—3 NpOKAUMBAHMSA Ta3a Uyepe3 PpacTBOP THAPOOKUCH Kamusa. Ecim oobeM
rasa He U3MEHSETCS, TIOTIOLIEHHE CUMTAIOT 3aKOHYeHHBIM, ECITH ke 00heM Ta3a MpoIorKaeT YMEHBIIATHCS,
MPOKAYUBAHHUE MOBTOPSIOT IO HACTYIUIEHUS MOCTOSTHCTBA 00beMa. OOBbEM TIOTJIOIIEHHBIX KHUCIOTOO0pa3y-
IOLIMX ra30B NpUHUMAaIOT 32 00beM CO,.

3.2.2. [ns norjoueHus HETPEOCAbHBIX YIJIEBOIOPOIOB UCTIBITYEMBIM a3 TIEPEBOAAT B MOTJIOTUTEIb-
HBII cocyn 11 ¢ pacTBopoM Opoma. Tak Kak peakiius B JAHHOM ClIydae MAET B ra30Boii da3e, UCIIBITYeMBbIii
ra3 OCTaBJISIOT B Iapax OpoMa Ha 1—2 MUH, IOCJIE Yero MEPEBONST €ro B OI0PETKY U TOTYAC XK€ MPOKAUUBAIOT
yepe3 MOMIOTUTENBHBIN cocyl /0 ¢ paCTBOPOM TUAPOOKUCH KaJIMs VIS MOTIoLeHUus mapoB 6poma. Ilocne
BBIIEPXUBAHMS Ta3a B GIOpeTKe B TeueHUe 1 MUH M3MepsioT ero oobeM. [IpokaunMBaHHEe MOBTOPSIOT IO
HACTYIUICHUS ITOCTOSTHCTBA 00beMa. OObeM MOIIOLIEHHOTO ra3a MpUHUMAIOT 32 06beM CYMMBI HETIPEACIb-
HBIX YIJIEBOOIOPOAOB.

3.2.1, 3.2.2. (U3menennas penakmusi, Usm. Ne 1),

3.2.3. JIna mOTNIOLIEHMs] KUCIOPOAA MCNBITYEMBIH ra3 MepeBOmAT B MOTIOTHTENbLHEBIN cocynm 12 ¢
pPacTBOpPOM MHMPOrajuioia ¥ npooasaT 3—4 npokauuBaHMs rasa. Ilocne Bbloep>XUBaHHUA ra3a B OIOpETKE B
TeueHHe | MUH U3MepSIOT €ro 00bEM U MOBTOPSIIOT MPOKAUMBAaHHME IO HACTYIUICHUS MOCTOSIHCTBA  00BeMa.

O6beM MOMIOUIEHHOTO Ta3a MPUHUMAIOT 32 00bEM KHMCIOpPOIA.

3.2.4. JIna mOrJIOUICHUsI OKUCH YIJIEPOAA ra3 MepeBOAIT B MOTJIOTHTENbHBIH cocyn 13 ¢ cycnieH3uei
3aKHMCH MEIM B CEpHOIl KMCIOTE U MPOBOAIT 3—4 mpoKauMBaHMA ra3a. g yoaneHus: my3bIpbKOB Tasa,
KOTOpBIE MOTYT OBITh 3aJ€pXaHbl BSI3KOM CYCMEH3Mel, MpH TOCHCAHEM NMpPOKAYMBAaHMM Ta3 M3 cocyna
BBIBOIST MEJIEHHO, OO MOJHOrO YIAJACHUS BCEX MY3bIPbKOB ra3a. Ilocie BulAEpXMBAHMUS ra3a B OIOpETKe
B TeyeHHE | MMH M3MEPSIOT €ro 00beM M MOBTOPAIOT MPOKAaYMBAHUE IO MOCTOSHHOTO oOheMa. O0beM
MOMIOLICHHOTO ra3a MPUHUMAIOT 32 00beM OKUCH yriepoaa. [Ipy ucob30BaHUH pacTBOPA OTHOXJIOPUCTOM
MEIH MOIOICHHE OKUCH YITIEPOAA MPOU3BOAAT B 0apOOTAXKHOM COCYE C pACTBOPOM OTHOXJIOPUCTOM MEITH,
YCTAHOBJICHHBIM BMECTO cocyma 3. IlpokaunmBaHHMe MOBTOPSIOT IO MOCTOSHHOTO oObeMa. B kauecTse
3aMMPAIOIIEH XUAKOCTH MPH 3TOM NMPUMEHSIOT 10 %-Hblit pacTBOpP CEPHOIl KHCIOTHI, B KOTOPOM PacTBO-
psieTcs Ta3000pa3HbIil aMMHAK, BBIICHSIIONIMIACS W3 pacTBOPA OMHOXJIOPUCTOMH MEIH.

3.3. Onpenenenne KOMIOHEATOB ra3a (GPAKUMOHUPOBAHHBIM CXKHTAHHEM B TPYOKE C OKMCHIO MEIH

3.3.1. DnexTpHuecKyIo neyb 21, CHATYIO C TPYOKM IS C:KUTaHust 20 M YCTAHORJICHHYIO OHOM HOXKOHM
B JIEBOE THE3MO (ITPH 5TOM TE€Ub OTKMHYTA B CTOPOHY ), 3apaHee HAUMHAIOT HAarpeBaTh, KaK YKa3aHo B IT. 2.2.9,
¢ TeM, 4TOOBI K KOHIy aHAIM3a CIIOCOOOM MOIJIOIIEHHS. OHA Harpesaiach g0 260 °C.

3.3.2. TTo okOHYaHHMM TIOTJIOIIEHMSI OKUCH yrjiepona nmeub 2/ HagBUraloT Ha TPYOKY IS CKHraHHA
20 v BcTaB/SIOT B Hee TepMoMeTp 22. Tleus CHM3Y 3aKpHIBaIOT acoecToM. IlepeKphiB MpsAMBIC KpaHbl 24 Ha
coobuieHue Tpyoku 20 ¢ OopeTkoi 3 MpH OTKPHITHIX KPaHaX BWIKH 4, OCTABJISIOT MpHOOpP Ha BpeMs
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pasorpeBa Tpyoku (3—4 MUH), YTO ONPEAEIAIOT MO MPEKPAIICHHH YBeJIMUeHHSI 00beMa ra3a. CeproBUIHBIN
KpaH 19 noeepreBaloT Ha 60° WIS pa3oOleHud rpeOEHKH.

ITpu ananmu3e rasoB, He CONEPXKALIMX 3HAUMTEIFHOTO KOJNMYECTBA YIJIEBONOPOIOB C TpeMs M Gojee
aTOMAaMHU YIJIEPONA, TEMIIEPATYPY MPHU CXXUraHUM Bonopoaa noanepxusaior 280—285 °C. Ipu npuMeHeHUH
AKTUBUPOBAHHOTO OKUCJMTENS TEMIIEPATYPy MPH CKUTAHWH BOAOPONA HE TMPEBBILIAIOT H MOMAEPXHBAIOT
ee He Boime 260 °C. Kak Tonbko TpyOka 20 Harpeercs OO YKa3aHHOM TeMIIepaTypbl, KpaHel 19 u &
TIEPEKPHIBAIOT HAa COO0IIEHHE TPYOKH 20 ¢ COCYIoM 9, 3aI0THEHHBIM HACHIIIEHHBIM PACTBOPOM XJIOPHCTOTO
HaTpus. Crerka NpUNOIHSB YPaBHUTENBHYIO CKIBTHKY 30, TIPHOTKPHIBAIOT KpPaHbl BHJIKH 4 M MeUIEHHO
NPOMYCKAIOT Ta3 uepe3 Tpyoky 20 B cocyl 9 co ckopocThio 15—20 ¢cM3/MuH. B 06paTHOM HamparlieHHH U3
cocyna 9 B 610peTKy 3, a Takxe MpH MOBTOPHOM MPOMYCKAHUY Ta3a Yepe3 TPyoKy 20 ra3 HOMKeH NMpoTeKaTh
¢ OGBIYHOM CKOPOCTBIO OKOJMO 400 cM3/MHUH.

Kpanst 81 19 3akpbIBaIOT U U3MEPSIOT 00beM ra3a. I1o JoCTHXKeHHH NOCTOSHCTBA 00beMa BHIHHMAIOT
TepMOMETp 22, neyb 2] BBIHUMAIOT U3 THE3[1a, OTKHABIBAIOT B CTOPOHY M MEPEKIMIOYAIOT Ha Harpes 1o 850 °C
B COOTBETCTBUH C 1. 2.2.9. [ToMeCTHB ypaBHMTEIBHYIO CKJITHKY 30 B HIDKHEE KOJIBIIO TPH OTKPHITHIX KpaHax
BWIKM 4 U TpyOKM 20, €€ OXJIaXIAI0T 1O KOMHATHOM TeMIMEePaTyphl BIAXHBIM TOJIOTHOM, CMauHMBacMHBIM B
Bore. 'a3 BHOBb MPOKAuMBAIOT HECKOJBKO pa3 4depe3 OXJIAXIECHHYI0 TPYOKYy M HM3MEpSIoT OGbheM rasa.
VMeHblIeHUEe 00beMa Ta3a NMPU C:KUTAHUH MPHUHUMAIOT 32 00beM Bomopona. O6GheMOM 00pa3yIoIMXCS TPH
TOPEHUM Kaleab BOABI IIPEHEOPEraloT.

3.3.3. Bcaen 3a atuM Harpetyio 10 850—950 °C (wim mo 600—700 °C mpu nMpuMeHEHHH aKTUBHOTO
OKMCAUTENSI) meub 20 HanBuUraloT Ha TpyOKy MpHM OTKPHITOM KpaHe BWAKM. Korma TpybOka pasorpeercsd
(3—4 MuH) U yBeTMYeHUE 00BEMA ra3a MPEKPATUTCS, MPUCTYNAIOT K CXUTAHHIO MPEACTBHBIX YIIIEBOIOPO-
JoB. JTnst 3T0r0 mepekpuiBaloT KpaH 18 Ha coobmenme Tpyoku 20 ¢ cocynoM 10, 3amOTHEHHBIM pacTBOPOM
TUAPOOKMCH KaJIMs, U MPOBOAST MEPBOE MPOKAYMBAHUE ra3a MEMJIEHHO, KaK 3TO YKAa3aHO JJISI CKUTaHMs
Bomopoaa. Bce mocnemyione MpoKayMBaHUA TPOBOAAT € OOGBIUHOM CKOpocTBIO. OO6pasyoumiica B
npolecce ropenus yrnesonoponos CO, cpasy Xe NOmIOLIAETCA paCTBOpOM ruapookucu Kamust. I[Ipokauu-
BaHHUE MOBTOPSIOT A0 MOJYYEHHUS MOCTOSHCTBA 00BEMA, MOCE YETo NMeyb BHIKIIOYAIOT H CHUMAIOT ¢ TPYOKH.
IMocnegHI0I0 OXIAXAAIOT BAAXHBIM MOJIOTHOM A0 KOMHATHO# TeMneparypsbl. ['a3 BHOBb MPOKAYMBAIOT YepeE3
OXJIAXIECHHYIO TPYOKY M 3aT€M Yepe3 pacTBOP MUPOTAJUIONA VIS OCBOOOXIECHHS KUCIOPONa, KOTOPHIi MOT
BBIICTUTECSA B PE3YABTATE TEPMUUYECKOTO PA3IOXECHNS OKMCH MEIM, U U3MEPSIOT O0BEM Ta3a. YMEHBIIICHHE
o0beMa rasza MPUHUMAIOT 32 OOBEM CYMMBI TIPEACIBHBIX YIJICBOIOPOIOB.

3.3.4. Tlpu pa3neabHOM OTIPEEICHHHA METaHA M CYMMBI €TO TOMOJIOTOB, MPHHUMAEMBIX 3a STam (TIPH
aHaJM3€ ra3oB, HE COACPXKAUIMX 3HAUYMTENIBHBIX KOJWYECTB YIJIEBOJOPONOB C TpeMs M 0ojiee aToOMaMH
yIIepona), yCTaHOBJICHHYIO TeMTiepaTypy HarpeBa neur (mooyio B uHTepBasie 850—950 °C) moanepXuBaoT
C MOTrPEIHOCTRIO He OoJiee 5 °C, uaMepsisd 00beM UCIIBITYEMOrO ra3a Mpu Harperoit Tpy6ke M MpormycKas
ra3 mocjie CXKMraHHusa B cOCyn 9, 3amoHEHHBII HACBHIIIIEHHBIM PaCTBOPOM XJIOpHUCTOro Harpus. Uamepsior
o0beM rasza B GIOpeTKe, MOANePKUBas MOCTOSHHBIN HarpeB nMevyu. YBEJIWYEeHHE 00beMa raza MpUHHUMAIOT
3a o1aH. [Tocne usmepeHus odbeMa ra3 mpoKayuBaloT Yepe3 pPaCTBOP TMAPOOKUCH KAJIUS U BHOBb U3MEPSTIOT
0o0beM raza. YMEHbIIEHHE 00beMa Ta3a MOC/IE MOTJIOLICHUS KUCIOTOOOPa3yIolUX ra30B MPHHHMAIOT 34
06peM CO,, 06pa30BaBIIECTOCH MPH CXUTAHUU CYMMBI MPEACTBHBIX YIIEBOIOPOAOB.

(Asmenennas penakims, W3m. Ne 1),

3.3.5. O6beM ocTaBIIIETroCs Tra3a TMocje MPOBeACHUS aHajM3a MTPUHUMAIOT 3a 00BbeM a30Ta.

IIpumevanue. Ecmu B ucmbiTyeMoM rase comepxurcs 10 % a3ota, B GIOpeTKy Iepen oT60pOM rasa 6epyr
10—15 cM> a30Ta, He cOmePKAIIEro KUCTOpOoaa. B 5TOM Clyyae IIpH IMOACYETE Pe3yIbTATOB AHAN3a 0GBEM BPEIHOTO
IPOCTpaHCTBa Kanuuiipa 6}0peTK]/I HEC YUYUTBIBAIOT.

3.4. Onpenenenne BOIOPOAA CKHTAHHEM B TPYOKe ¢ NALIATMEBBIM KATAIM3ATOPOM

3.4.1. TMpu paGoTe Ha pubOpe HarpeBaTes b KaTaiM3aTopa MOKEeH ObITh MOCTOSHHO MOIKTIOYEH K
cetu. Ecnu HarpeB ObLI OTKJIIOUEH, TO IS MOATOTOBKH MPUOOpA K MPOBEICHUIO aHANIM30B, TO €CTh IS
IOCTHXEHUS ycTaHOBJIeHHO# Temmniepatypsl 80—100 °C, tpebyetcsa okono 30 mun. Kpansr 19, 27, 28 npu
HarpeBaHUM JOKHBI OBITh OTKPBITHI ISl MOAEPXXKaHUA B TpyOKe atMochepHoro nasieHus. ITocne Harpesa
KpaH 19 3aKphIBaloT.

3.4.2. O6beM MpoObI UCCASTYEMOTO Ta3a ONMPENENSIOT B 3aBUCUMOCTHU OT MPEANOIaraeéMoro comepxa-
HUA B rase sBogopona. Eciu npeanonaraeMoe conepxaHue BOIOpoaa B rase MeHee 3 %, or6upaior 100 cm3
ra3a, eciM TpeaosaraeMoe coiepXaHue BOIOpoIa B rase 6onee 75 %, oréuparor 33, 35 cM3 rasa, ecnu
colepKaHHe BOIOPOIA B Iase HEU3BECTHO, OTOMpaloT 20 ¢M3 HCCIenyeMOro rasa.

B mepBoM cnyyae pasOaBieHHe MPOOBI BO3MLYXOM HE MPOM3BOISAT, BO BTOPOM Cliyyae K Ipole rasa
nob6asnsmior 100 cM? Bo3myxa u B TpeTbeM — 80 cM3 Bo3myxa.
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3.4.3. JIna onpeneieHUs BPeAHOTO O0BeMa OIOPETKH OT HenieHus «0» 10 KpaHa 27 BOBOIAT 3aNupalo-
LIYIO SKHIKOCTB B cocyne 9 10 KpaHa & M B OG10peTKe 1o KpaHa 27, 3aTeM Ha0MpaloT B 00a KojieHa OI0peTKH
no 20 cM3 BO3myxa, M3MEPSIOT TOYHO OOBEM BO3IYXa M MEPEBOMAT €T0 Yepe3 TPYOKY ¢ KATaIM3aToOpoM 6 B
cocyn 9, noBoAs XHIKOCTh B GlopeTke mo KpaHa 27. IToBopaunBaloT KpaH 27 U CHOBa HaGupaloT B 06a
Ko/ieHa 61operku mo 20 cM> BO3MyXa, 3aTeM IEpPEBONAT B GIOPETKY BO3AYX M3 cocyma 9, HOBOIS KMIKOCTD
IO KpaHa §.

Bpennblit 00beM GIOpETKHM ONPelEsiOT KaK Pa3sHOCTb MEXXAY U3MEPEHHBIM MOCJE MEPEBOAA BO3AyXa
M3 cocyaa 9 B OI0peTKy 00beMOM M CYMMAapHBIM OOBEMOM JABYX TPOD.

Onepamyio mMpoU3BOIAT HECKONBKO pa3 10 MOMYYEHHS MOCTOSIHHOTO 3HAYEHUS BPEIHOTO 00BbeMa.

3.4.4. lnsx onpeneneHUs MAJIBIX KOJMUYECTB BOIOPOOA B MCIBITYeMOM rase (o 3 %) y4yeT BpeaHOro
o0beMa OI0peTKM HE MPOU3BOIAT.

Ilepen mpoBeneHUeM aHaAM3a MPOAYBAIOT TPYOKY ¢ KaTaAM3aTOPOM BO3AYXOM, JUIA 4Ero HaOUPaIoT B
61opeTky 80 cM3 BO3IyXa, MEPEBOIAT BO3AYX B COCYA 9, 3aTeM MOTHMMAIOT YPOBEHD XHAKOCTH B cocyae 9
IO KpaHa &, 3aKphIBalOT KpaH &, ypaBHHMBAIOT HaBJICHHME B TPyOKe 6 M OmopeTke ¢ arMochepHBIM,
YCTAHABJIMBASL YPOBHU XHAKOCTH B OIOPETKEC U B YPaBHUTENbHON CKISIHKE 30 Ha ONHOM BBICOTE, 3aTEM
MOBOPAYMBAIOT KPaH 27 U BHIMMYCKAIOT BO3AYX U3 OIOpeTKU B aTMochepy.

Hapesalor Ha 60KOBO# OTPOCTOK KpaHa 28 NIUTAHT MpoO0OTOOPHHUKA, MPOAYBAIOT IJIAHT UCTIBITYEMbIM
rasoM, oroéupas 2—3 pasa no 15—20 cM3 rasa B y3koe KOleHO GIOPETKH H BBIMYCKas €ro B aTMoc(epy uepes
BEPXHHI OTPOCTOK KpaHa 28, 3aTeM OTOMpAaloT B IIHPOKOE KOJIEHO GIOPETKH HEeCKONBKO Gobire 80 cM3
rasa, a B y3Koe — HecKoJbko Gonpure 20 cM3. 3akphBaloT KpaH 27, He COeIHHAA GIOpETKY ¢ IpeGeHKOI,
3aKpBIBAIOT KPaH Ha MPoGOOTOOPHHUKE U CHUMAIOT LIJIAHT C OTPOCTKA KpaHa 26.

IMomHuMalIOT CKIAHKY 30 M CKMMAIOT ra3 B O10peTKe, YCTAHABIMBAsA YPOBHM: B LIMPOKOM KOJICHE —
TOYHO Ha OTMeTKe «80», a B y3KOM — Ha OTMeTKe «20», 3aKpHIBAIOT KPaHHI 4; KPATKOBPEMEHHBIM OBOPOTOM
KpaHa 27 BHIIYCKAIOT U30BITOK ra3a B atMochepy uepes KpaH 28, 3aTreM NMpOBEpSIOT 00beM MPoOkI, TOCe
Yero MmepeBoIsAT ra3 U3 OIOpeTKH B cocyn 9 u obpaTtHOo 2—3 pa3a.

IIpu nocneqHeM mepeBoae ra3 MPOIMYCKAIOT B IIMPOKOE KOJIEHO OIOPETKH 10 OTMETKH «80», HHXKHMIt
KpaH IIKHPOKOTO KOJIEHA 3aKPBIBAIOT, OCTATOK ra3a MpOIyCKaloT B Y3KOE KOJIEHO, IOBOIA XHIAKOCTh B COCYIe
9 1o kpaHa & 3akpBIBalOT KpaH & M U3MEPSIOT 00beM ra3a B O10peTKe, YpaBHAB €ro JaBjlIeHHE ¢ JaBICHHEM
B KOMIICHCALIMOHHOM TPYyOKe.

IMpou3BOAAT KOHTPONBHOE TTPOKAYUBAHME Ta3a Yepe3 TPYOKy 6 B cocyn 9. Ecimm 06heM He yMeHBIIa-
€TCsA, CXXUTAaHUE CUMTAETCS 3aKOHUEHHBIM.

3.4.5. Tlepen ompenejaeHUEM CONCPXAHMS BOIOPOIA, €CAU €ro TIPEANOoJaracMas KOHLECHTpAlUs B
UCTILITYEMOM rase nmpesbimaeT 75 %, B cocyd 9 BoasaT 100 cM3 Bosmyxa. I 5TOTO MOCE MPOLYBKH TPYOKH
6 BO3IyXOM 0TOMPpAIoT B GiopeTKy 100 cM3 Bo3myxa, M3MepsIioT ero 00BEM, HE TOJIB3YSACh KOMIICHCAIIMOHHOM
TPyOKOI M MaHOMETPOM, a YpaBHHMBAS JaBiIcHHE B OIOpeTKe ¢ aTMOCGHEPHBIM ITOTHEMOM YPAaBHUTEIHHOM
CKJISIHKM, TIOCJIE YETO MEPEBOAAT BO3AYX B COCYH 9, HOBOIS XXKUAKOCTh B OIOpPEeTKe IO KpaHa 27.

IToBopoTOM KpaHa 27 COeMMHSIOT OI0PETKY ¢ KpaHOM 28, HameBaloT Ha OOKOBOIT OTPOCTOK KpaHa 28
LUTaHT Tpo600TOOPHUKA, TPOAYBAIOT LUIAHT UCCIeIyeMbIM Tra3oM, oTOMpas 2—3 pas3a ra3 B GIOpETKY U
BBIOpACHIBasl €T0 B aTMOC(hepy uepe3 BEpXHHUIT OTPOCTOK KpaHa 28. OTOHpaloT B IIMPOKOE KOJIEHO GIOPETKH
20 cM3 HccIeoyeMoro 1a3a, a B y3koe — 14—15 ¢M3, 3aKkphIBaloT KpaH 27, He COSAMHSS €TI0 ¢ IPeOeHKON;
3aKpPHIBAIOT KPaH Ha MPOGOOTOOPHUKE M CHUMAIOT IIJIAHT ¢ OTPOCTKA KpaHa 28.

TMonHUMAaIOT CKIISIHKY 30 M CXXMMAIOT ra3 B OI0peTKe, YCTAHABIMBAsA YPOBHU B IIMPOKOM KOJIEHE TOUHO
Ha oTMeTKe «20», a B y3koM — Ha orMeTke (13,35—V,, ), rae Vg, — cpenuuit 06beM GIOpPETKH OT HYJIEBOTO
IeeHusa 0o KpaHa 27.

3akpbiBalOT KpaHbl 4. KpaTKOBpeMEHHBIM MOBOPOTOM KpaHa 27 BBIIMYCKAIOT M30BITOK ra3a B aTMO-
chepy uyepes KpaH 28, 3aTeM OTKPBIBAIOT HUKHUM KPaH y3KOTO KOJIEHa OIOpeTKH, M, YCTAHOBUB YPOBHH B
5TOM KOJIEHE OIOPETKU U B CKJISIHKE 30 Ha OOHOU BBICOTE, MPOBEPSIOT 00BEM MPOOBI, KOTOPHIH C yU4eTOM
BPEIHOTO 00BEMA TOIKEH COCTABIIATH TOYHO 33,35 cM3. IIpH HEOGXOMMMOCTH TIOBTOPSIOT BBIMYCK M30BITKA
raza B atMocdepy.

OTKpBIBAIOT KPaHBI 4, OTIYCKAIOT CKISIHKY 30, COEIMHAIOT TTIOBOPOTOM KpaHa 27 GIOPETKY ¢ TPYOKOi
6 ¥ COCyIoM 9 M YaCTHYHO TEPEBOIAT HAXOMSIIUICA B cocyle 9 BO3MyX B OIOPETKY, CMELIMBAL BO3IYX C
uccaenyeMsiM razom. Ilocne Toro, Kak ypoBHU B OIOpETKE OMyCTATCS 10 OTMETOK «80» 1 «20», MOTHUMAIOT
CKJISTHKY 30 M TIepeBOIAT ra30Byl0 CMeCh M3 O10peTkU B cocynl 9. CKOpPOCTh IBMXEHHUS Ta3a JOJDKHA OBITh
TaKoM, YTOOBI TIPU OTKPHITBIX KpaHaX 4 pasHMUIIA B MOJIOKEHUU YPOBHEM XMIKOCTH B Y3KOM M LIHPOKOM
KOJNIeHaX OIOpeTKU He TIpeBbilIaga 3—5 cM.
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Tlocne mepeBonma Bcero rasa B COCyA 9 ONMyCKAIOT CKIIHKY 30 M CTOMb X€ MEIIEHHO MEPEBOAAT ra3s
obpaTtHO B OlopeTKy. Ilocnenyiolme nmepeMelleHus ra3a U3 GIOPETKH B cocyl 9 M O6paTHO MPOM3BOIAT
OBICTPO, Tak KaK OCHOBHOIT 00beM BOZOPOAA CTOPACT MPH MEPBOM NMPOXOXACHUH yepe3 TpyoKy. ITocne 4—5
TMPOKAYMBAHUI Ta3a 4yepe3 TPyOKy MOOHUMAIOT YPOBEHBb XXHAKOCTH B cocyl 9 mo kpaHa &, (HDUKCHPYIOT
YPOBEHB B LIMPOKOM KOJIeHe OIOPeTKH Ha OTMETKe «80» M, MmoMemas CKSIHKY 30 TaK, YTOGH YPOBEHD B
HEW Haxoowicd Ha ONHOI BBICOTE C YPOBHEM B Y3KOM KOJIEHE OIOPETKH, H3MEPSIOT O0bEM rasa.

3.4.6. Ecntu comepxXaHWe BOZOpONA B MCIBITYEMOM TIa3e HEU3BECTHO HJIM MOXET HU3MEHATHCS B
LIMPOKMX TIPENENax, ONMpeaeeHHe MPOM3BOIAT AHAJIOTHYHO ONMMCAHHOMY B I 3.4.5, Ho oToupaiot 20 cM3
HCCIIEMyeMOTO Ta3a (C yueTOM BpeaHOro o6beMa Kanwuiapa Gioperku) u 80 cM? Bosmyxa.

3.4.7. Ilpu pabore ¢ NMpUOOPOM HEOOXOAMMO CEAMTH, YTOOH IOIJIOTUTEbHBIE H 3aIHpaloLIHe
XUIKOCTU HE MOManaiu B TPyOKY C KaTaJIM3aTOPOM BO M30€XaHHE €ro OTPaBJICHMS.

4. OBPABOTKA PE3YJIBTATOB

4.1. O0BEMHYIO AOMIO OTAEIBHBIX KOMMOHEHTOB (X) B MCIBITYEMOM Ta3¢ B MPOICHTAX BBIYMCIIAIOT
o popmyne
AV-1
X= vV ] 00 ’
rae AV — 06beM JAHHOTO KOMITOHEHTA, YCTAHOBIEHHBIH TOCE TOITOLICHHS WM CXUTAHUS, CM>;
V — nepBOHAYaANIbHBIH 0OBEM MCTIHITYEMOTO ra3a, B3ATHIH B GIOPETKY IS aHANU3a, CMS,

4.2. OOBEMHYIO JOJTI0O METAHA B HCMBITYEMOM rase IPH €ro pa3ne/IbHOM OMNpeNe/icHHH ¢ STAHOM 110
m 3.3.4 (XCH4) B TIPOIICHTAX BBIUHCALIOT MO GopMyie

(Veo, — We,u) - 100
Xen, = % s

rae Vco2 — 00beM CO5, 00pa3oBaBUIErOCA MPU CKUTAHUM CYMMBI IIPEACIIbHBIX YITIEBOAOPOAOB, cM3;
VCsz — 006BEM 3TaHa, YCTAHOBICHHHIH TOC/EC CKHTAHMS TIPEICTBHBIX YITIEBOIOPOIOB, CMS;

¥ — TepBOHAYANBHBI OOBEM MCIBITYEMOTO Ta3a, B3SITHIH B OIOPETKY ISl aHAJIM3a, CMS.

4.3. O6BEMHYIO IOMIO BOOOPOAA B HCIIBITYEMOM Ta3e IPH ero coiepxXaHuu 10 3 % (X)) B mpoueHTax
BBIUUCJISIIOT 10 (hopMyJie

1Yl= (I/r[illr)’

Wl

e ¥, — o6beM mpobsl, cm3;
¥, — 00beM rasa mocie CXUTaHus, CM>.
4.4, O6beMHYIO JOMIO BOIOpPOAA B HCIBITYEMOM rase NMpH €ro coaepxanum 6onee 75 % (X;) B
TPOLIEHTAX BBIYUCIISLIOT MO (hopMyJie
2 100
X =219 4 -V
2733335 (Vs + 33,35 s
e V, — o6beM Bo3myxa, cM>;
¥, — 06beM rasa MoCie CKUTAHUS, CMS;
33,35 — 00beM MpoObl UCTIBITYEMOTO Ta3a, CMS.

4.5. O0beMHYI0 OOMIO BOOOPOAA B UCHBLITYEMOM Ta3e, KOrAa CONEPXAHME €ro HEM3BECTHO WIM
M3MEHAETCS B IMMPOKUX Mpenesax (X3), B MPOLEHTAX BEIYUCIIIOT 0 hopMyJie

_ 2 100
B=3"2
e V, — o6beM Bo3myxa, cM>;
¥, — 06BbEM ra3a NOCTE CXUTAHUS, CMS;
20,0 — 06BeM MPOOHI UCTILITYEMOTO Ta3a, CMS.

4.6, (Mckmouen, M3m, Ne 2),

(Vy + 20,0 — ¥) = 3,33(V, + 20,0 — ¥},
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5. TOYHOCTb METOJA

5.1. CxomumocTh MeTOAA

PesyabsraTel OBYX OIpenefeHuii, MOJYUCHHEBIE MOCAEAOBATENLHO OTHUM HCIOIHUTEIEM B OTHONI
1a60paTOpPHM, TIPU3HAIOTCS JOCTOBEPHBIMH (C 95 %-HOi1 MOBEPUTEIBHON BEPOSTHOCTHIO), €CIIH PACXOXIE-
HME MeXTY HUMH He TPEBHIIIAET:

npu crnocobe mornonienus — 0,2 %,

npu crocobe cxuranusg — 0,3 %.

5.2. Bocnopou3BoauMOCTh METOAA

Pe3yabTaThl ABYX MCIBITAHUI, TTOMYYCHHEIE B ABYX PA3HBIX JIA0OPATOPHAX, MPH3HAIOTCA TOCTOBEP-
HBEIMH (C 95 %-HOil JOBEpUTENBHOM BEPOSITHOCTBIO), €CIIH PACXOXKIEHHE MEXIY HUMH He TpeBbIILAET:

npu crocode noroumenust — 0,3 %,

npu crocobe cxuranug — 0,4 %.

Pazn. 5. (Bemen nonomnurensHo, M3m. Ne 2),

IIPHJIOXEHHE 1
Cnpaeoynoe
ITPUMEPHI 3AIINCH PE3VIIbTATOB AHAJIN3A TA3A
Tadonumal
C mpeapapuTeIbHLIM PA30ABICHHEM KOKCOBOTO Ta3a A30TOM
Konuuectso rasa B 61operke, cM> Komectso
HaumeHoBaHwme omeparmit OnpenengeMeIit HOTIOMIEHHOTO O0beMHas gons
¥ KOJIWYECTBO Tasa KOMITOHCHT noce ra 3? o’ KOMITOHEHTa, %
O IMOINOLUCHUS HOTOIIEHH s ’
1. HabGop a3zora B 610peTKy — 13,55 — — —
2. Habop ucmbITyeMoro rasa B — 97,85 — — —
OIOPETKY
3. OOluee KOJMYECTBO HCIIHI- — 84,30 — — —
TyeMOTO rasa
4. TlorymowmleHNe  PacTBOPOM Co, 97,85 96,20 1,65 1,96
TUIPOOKUCH KaIHsA 96,20
5. TormomeHne pacTBOpOM C.H,, 96,20 91,56 4,64 5,50
o6poma 91,56
6. TlormomeHne  pPacTBOPOM 0, 91,56 90,87 0,69 0,82
MHPOTAJIIONA 90,87
90,87
7. TlornoieHue CcycrneH3uei CO 90,87 83,38 7,49 8,88
3aKHCH MEIH 83,38
83,38
8. PaszorpeB TpyOKM ¢ OKHCHIO — 83,38 85,70 — —
Meny oo 260 °C
9. Cxuranue Ham OKHCBIO H, — 67,00 — —
MeImn 45,45
44 45
4420
4420
10. IIpoxaurBaHue rasza yepes — — 43,28 40,10 47,57
OXJTAXACHHYIO OKHCh MSIH 4328
11. TlornoumeHre pacTBOPOM CO, 44,93 43,28 0,00 0,00
THAPOOKHUCH KAy
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IIpodonncenue maba. 1

KomuuecTso rasa B 61opeTke, oM

., ., KomuuectBo
Huseomne cnspau | Orpeseasena ——— romomamgro | O 1o
JO IMOIVIOLIEHUS TTOTIIOLIEHIS ’
12. Pazorpes tpyoku no 850 °C — 43,28 48,40 — —
13. Cxuranume Ham OKWHCBIO C,Hynso — 24,70 . -
MeI¥ ¥ ITOIJIOLICHUE PacTBOPOM 24,65
TUIPOOKMCH KaTus 24,65
14. TIpoxaumBaHMeE rasa yepes — — 16,94 26,34 31,25
OXTTAXKICHHYIO OKHCh MEIH
15. KomruecTBo a3ora B rase N, — 16,94—13,55 3,39 4,02
Ta6nuua 2
Be3 pa30oaBienns reHepaToOPHOTO Ta3a A30TOM
KonuuecTso rasa B G1opeTKe, CM> K
Haumenopanue orepanmit OrnpenensaeMblit OMIYECTBO OGbeMHas 10ma
U KOMWYECTBO rasza KOMITIOHEHT nocJie HOlg(;];.leé-INI[-I?’OFO KOMIIOHEHTA, %
A0 MOIJIOLICHUA TOTIOLIEeHHs ’
1. HaGop ucnbITyeMoro rasa B — 99,60 — — —
GIOpETKY
2. ObobeM kKanmwmisipa B OI0- — 0,30 — — —
petke oT «0» mo KpaHa
3. OGuiee KOJIMUCCTBO WCIIBI- — 99,90 — — —
TyeMOTO rasa
4. TlornmoleHne  pacTBOPOM CO, 99,90 95,50 4,40 4.40
THAPOOKHCH KaJIus 95,50
5. IormomeHe  pacTBOPOM C,H,, 95,50 94,80 0,70 0,70
opoma 94 80
6. IlormolieHne  pPacTBOPOM 0, 94,80 94,63 0,17 0,17
IHPOTAJUIONA 94,63
7. TlornoumeHue cycrneH3uei Co 94,63 65,20 29,53 29,56
3aKHCH MEOU 65,10
65,10
8. Pasorpes TpyOku o 260 °C — 65,10 67,55 — —
9. CxuraHHe Hag OKHChIO H, — 54,15 — —
MeIu 53,65
53,50
53,50
10. TIpokauymBaHHe ra3za uepe3 — — 52,18 12,92 12,93
OXJIAXICHHYIO OKHCh MEIH
11. TlormoweHe pacTBOPOM CO, 52,18 52,18 0,00 0,00
THAPOOKHCH Kaaus
12. PaszorpeB Tpyoxu no 850 °C — 52,18 58,18 — —
13. CxwraHue Ham OKMNCBIO C.Hon+2 — 55,48 — —
MEAY M NOTJIOIICHUE THAPOOKHCH 55,33
Kayms 55,33
14. TlpokaumBaHMe rasa 4epes — — 49,35 2,83 2,83
OXJIAXICHHYIO OKNCh MCOH 49,35
15. KonnyecTBo a3ora B rase N, — 49,35 — 49,40
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Tabnuma 3

IIpu onpenesieHn: BOAOPOAA CNOCOOOM CHKMTAHHA B TPYOKE C MAJIIAZHEBBIM KATAIM3ATOPOM C COAEPKAHAEM
BOZOpOAA B rase donee 75 %

Kommuectpo rasa B 61opeTke, oM’
. OmnpenensieMblit O0bemHas noas
HaumeHoBaHMe onepanyy U KOJIUYCCTBO rasa KOMIIOHEHT Hocte KOMIIOHEHTA, %
A0 TOTIOLEHI MOTJIOLICHNM A
1. HaGop Bo3ayxa B 610peTKY — 100,00 — —
2. Habop uccmemyeMoro raza B 010peTKy — 33,05 — —
3. OobeM Kamwwursipa Oopetku oT «(» mo — 0,30 — —
KpaHa
4, OO6iee KOMMYECTBO MCCICIyeMOTo Tra3a — 33,35 — —
5. O0OBeM rasza mocjie CKUTaHWs — — 84,40 —
84,25
84,25
6. ComepxaHue BOIOPOIA B rase — — — 98,2
ITPHJTIOXXKEHHE 1. (M3venennas pexakmus, Msm, Ne 1),
ITPHJIOXXEHHE 2
Cnpaeounoe

PETEHEPAIINA OKVICH MEIN

PackucieHHYIO B Ipoliecce CKUTaHMS TOPIOYMX KOMIIOHEHTOB OKVCh MEIH PETEHEPHPYIOT IyTeM OKHCIICHHUS €¢
KHUCIIOPOIOM BO3yXa IpM TemnepaTtype 400—600 °C. OxucaeHne HaunmHaIoT npu TeMneparype 400 °C ¥ noBHILAIOT
ee 3atem 1o 600 °C.

Boznyx npokauMBaloT uyepe3 OTKPBITHIM JIEBBIII OTPOCTOK IPeOSHKH M Uepe3 HarpeTyio Tpyoky 20 B O10peTKy 3 U
obpaTtHoO B TeueHHne 30—40 MuH.

TIpn HaMMUMK BOTOCTPYHHOTO Hacoca BO3AYX IPOCACHIBAIOT Uepe3 TpyOKy 20, MpHCOCAMHYB JICBBI OTPOCTOK
TpeOCHKN K HAcOCYy M OTKPBIB KpaH 28 Ha atMocdepy. PereHepalmio OKvCH MeIVl MPOM3BOIAT TOCIC CKHUTAHWS
150—200 cm3 MeTana wim 500—600 cM> BozOpoIa Ipy HAMMYKMH B TpyoKe 10—11 T oKHCcH Meau.

PETEHEPAIINA TTAJINTATUEBOT'O KATAJIM3ATOPA
IIpu mpoBeneHNY MHOTOKPaTHBIX aHAJIN30B HAKOIUICHHUS KAaIlC/IbHAsl Bjara Ha 3¢pHaX KaTalu3aTopa yMeHbLIAeT

€T0 KaTaIMTHIECKYIO cIoco0HOCTh. Heo6XoamMo OOUH pa3 B MeCSLl IIPOBOANTD CYIIKY KaTaan3aTopa IMyTeM MOBHIIIe-
HuA TeMmnepaTypbl 10 110 °C B TeyeHue 1 4, coenuHsIsI IPU 3TOM TPYOKy ¢ aTMochepoit.
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NHPOPMAITNOHHBIE TAHHBIE
1. PASPABOTAH U BHECEH MunucrepcTBom sHepreTuxku u nexrpudpuxamuu CCCP

2. YTBEPXK/IEH Y BBEJEH B IEVICTBUE ITocranosiaennem TocyapCTBEHHOr0 KOMHTETA CTAHIAPTOB
Cosera Munucrpos CCCP or 26.01.76 Ne 209

3. BBAMEH T'OCT 5439—56
4. CCBUIOYHBIE HOPMATUBHO-TEXHUYECKUE TOKYMEHTBI

O6o3Hayenue HTJI, Ha KOTOpbIii JaHA CCBUIKA Howmep nmynkra

TOCT 246—76
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TOCT 3044—84
TOCT 3760—79
TOCT 3773—72
TOCT 4109—79
TOCT 4160—74
TOCT 4164—79
TOCT 4166—76
TOCT 417176
TOCT 420477
IOCT 420977
I'OCT 423377
TOCT 4366—76
I'OCT 5852—79
TOCT 6709—72
T'OCT 16539—79
I'oCT 18300—87
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5. Orpanuyenne cpoka AeiCTBUA CHATO MO MPOTOKONY Ne 7—95 MekrocyAapcTBEHHOTO COBETA MO CTAH-
JapTusanuu, Merpojornd u ceprudpukamum (MYC 11—-95)

6. U3JAHUE ¢ N3venenusavu Ne 1, 2, yrBepxkaennsivu B okTsope 1986 r., mapre 1989 r. (MYC 1—87,
6—89)
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