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Hecobniopenne crangapra npecnefyerca no 3akoHy

Hacroauuii crangapr ycraHas/iHBaeT ra3ooGbeMHBIH, NOTEHIHO-
METPHYECKHH H KYJOHOMETPHUYECKHH METOJbl OIpeleJeHds OO6Ilero
yrjiepoa mpH MaccoBod goge ot 3 a0 20% B TBepAbIX CHeYeHHHX
CIIaBaX, TBEPAOCHJABHBIX KapOHIHBIX CMECSX H CJAOXKHBIX KapOujaax.

Crangapr noanocteio cootBerctByer CT CIB 2948-—8l.

1. OBLLIME TPEBOBAHMA

1.1. O6mue TpeGoBaHuss K MerojaamM aHaausa —muo [OCT
14339.0—82.

2. TABOOBbEMHbIA METO

21. CymHOCT, MeTOJA

MeTo OCHOBAH Ha CXKHraHHH NPOGH B TOKE KHCJOPOAA C NMOCJELY-
IOIHM TNoOrJIomenHeM obGpasyioulelics ABYOKHCH Yriepoia pacTBOPOM
THAPOOKHCH Kaaus. ColepxaHHe yIiepoja ONpPEeeNsioT IO Pa3HOCTH
MeXIy nepBoHavyansHeIM oObemoM cMecH rasoB (CO;+0;) H obbe-

MOM rasa, MOJYYCHHOrO I0C/e NOIJIOUIEHHS YrJepoia pacTBOPOM
THJAPOOKHCH KaJius.

M3panne oduumansHoe fMepenevyarka BocnpeljeHa

ITepeusdanue. Aseycr 1984 e.
© Uspatenscrso crangaprtoe, 1985
|



Lo AllllapPpaTypd, Md TCPDRAJB H DCAaKTHBDI
YcranoBka JJi onpejieieHHA yriaepoia rasoo0beMHHM METOAOM
(uepr. 1).
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I—cranbHo#t 6adJioR ¢ KHCJAOPOAOM, CHAGMKEHHBII PelyKUHOHHBIM 3eH-
THJAeM; 2—poTaMeTp; 3—IOpoMBIBHAY CKJASHKAa, 3alojHeHHAas acKapH-
TOM; 4—nevb CONPOTHBASHHA ¢ KapOHA-KDEMHNEBHLIMH HATrpCBATEARAMH,
obecleyHBAlOMMMHE Harpepane meud pmo (1350x+50) °C; S—nwwnenolt
GuABTDP, npefcTAaBASIOWIHNA coOOH CTeKJAHHYI0 TPYOKY ¢  LUapoOB#i-
HHM YTOJLIeHHeM, 3anoAHedHyw BaToll, 6—CTeKaAdHHas TpyOxa, 3a-
NOJIHeHHasd IpaHy/JAHPOBaHHOH  [ABYOKHCBIO Mapranna, 7—razoobnem-
KB} anHaJdM3aTOP HA YFAepPoA ¢ 3BAHOMETPOM Ha 4,5%

YeprT. 1

Jlopoukn ¢apdoposrie no TOCT 9147—-80.

Tpy6ku dhapgopoue BHyTpeHHHM puamerpom ot 20 po 21 mwm.
T'ugpookuck Kaausi, 409%-Hulit pactBop.

MetrnoBuifi opaukeBu#i (HHaukatop) no ['OCT 10816—64.
Maprasia JByOKHCD.

23. [llogroTroBKa K aHAJH3Y
. Tlepen HauwajoM aHa/iH3a YCTAHOBKY NIPHBOAAT B paboyee cCOCTOA-
uue. Jnst 3TOr0 mpH NOMOIUH NPOGOK H Pe3HHOBBIX TPYOOK NPOMBLIBHBIE
CKJfHKH H Ia30aHaJqH3aTOP COEAHHAIOT C TPyOuarToif meybio, a 3aTeM
NPOBEPSAIOT BCE COSHHEHUS] YCTAHOBKH Ha EPMETHUHOCTD.

Pacxon xucaopoga — 300 cm3/mun.

VYeranapaueaor teMneparypy neuu ot 1250 no 1350°C.

. JIOJOYKH IIPOKaJMBAIOT B TOKE KHCJIODPOLA NPH TEMIEepaType OT
1300 o 1350°C B Teuenue 3—4 MHH.
24, [IpoBeneHnKe ananusa

- B 3aBHCHMOCTH OT MaccoBOH ao0au obumiero yruaepoga Gepyr nasec-
Ky B COOTBETCTBHH ¢ Talbu. 1, momeulaloT B NPOKaJEHHYIO (apdopo-
BYIO JIOZOYKY H CO CTOPOHBI NOCTYNJIEHHS Kucnopo,na BBOZAT B TPyO-
4aTylo Neub NJA CXKHTaHHS.
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Maccopaa poas obulero yraepoma, % Macca HaBeCKH Npodhel, T
Or 3 nmo 6,5 - ' 0,250
Cs. 65 » 10 0,150
» 10 » 20 | 0,100

25. O6pa6oTKa pe3yJbTaToB
2.5.1. Maccosyw jaoaio obuiero yraepojia (X) B mpoLeHTax BBIUHC-
JAIOT 10 QopMmyJe
X= (A_Al) 'Kl

m

rie A — mokasaHHe IHKaJbl 3IBAHOMETPA, coorBeTCTBy}omee Macco-
BOIi flosie yriaepoaa B npobe, %;
A; — Tmoka3aHHe 1LIKaJAbl 3BJIHOMETPA, COOTBeTCTBymmee macco-
BOf J0JIe VIJIepoja B KOHTPOJbHOM onbiTe, %;
K — nonpaBouHblil KO3(p@HIUHEHT Ha TeMnepaTtypy H ZaBJieHHe
no I'OCT 22536.1—77;
m — Macca-HaBecKH NpoOH, T
2.5.2. ,:[OHYCKaeMbIe PaCcXOXICHHA MEXKIy pe3y/apbrTaTaMu Tapal-
JIEABHBIX ONPEACJCHUHA TPH J_LOBepHTeJIbHOH peposirHocTH P=0,90 He
LOKHB NPCeBHLIATH 3HaYeHUH, yKa3aHHBIX B Ta0a1. 2.

Taéﬂnu;a_ 2

MaccoBas moas ofimgero yraepoaa, % JonyckaeMble paclxo:rx,u\eﬂm, %
Or 3 mo 65 0,06
Ce. 65 » 10 | 0,07
> 10 » 20 o 0,10

3. NOTEHUMOMETPUUYECKUHA METOL

3.1. CyuiHoCcTh MeETOHA

MeToZ OCHOBAH Ha CXKHTaHHH NpOOB B TOKE KHCJAOPOIA, o6paso-
BaBLIasCA JBYOKHCH YIJepoJa TNOrJOLLAeTCss TOIVIOTUTEJbHBIM PacT-
BOPOM C OTpeleIeHHbIM HayaJbHHM 3HayeHHeM pH.

O6beM THTPOBAHHOrO pacTBopa, H3PacXOJOBaHHBIA Ha BOCCTAHOB-
JeHHe HCXOoJHOro 3mauenus pH, sBaAseTCS NPONOPUHOHANBHBIM COACP-
JKanHio o6Ilero yraepoaa B HaBecKe NpoOH. .
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VeraHOBKa AJS ONpeleNeHHss COAepXKaHHsd yryepoAa fOTEHIHO-
METPHUYECKHM METOAOM (uepT. 2).

(;

I—cTaapHoll GANJIOH C KHCJACDOAOM H PEAYKUHUH-
HLIM BeHTHAEM; 2—poTaMeTp; 3—npoMbiBdaf
CKASIHKA, 3alo/JHEHHaA AacKapHTOM; 4—3arpysnu-
Hblil 3aTBOp HA4 OpoGKa; 5—ABYXTpyOuaras ieub
CONpOTHBAGHUA ¢ KapOMI-KDeMHHMeBblMH Harpe-
paTeasMH, o0eCnegYHBAKIIHMH Harpes MNedd Ho
(1350+50) °C; 6-——mbpinepoft HHABTP, 7—KamHn-
JAPHEIA Apoccesb, CO3MaloHIHi  HaBietHe rasa
B neud b5 kPa; §—crekJasiHHasi TpyOxa, 3anon-
HeHHas TPaHYJHPOBAHHOH ABYOKHCBHIO Maprafida;
9—[OrJNOTHTEJBHBIH COCYJ BMECTHMOCTBIO CT
300 go 400 cm® u BricoToR or 15 mo 16 om;
10—memanka; IlIl—»sjieKTpoAHas CHCTeEMa, KOTO-
pasi COCTOUT H3 3JCKTPOAOB  H3IMEDHTEJABHCID
(CTCKAAHHOrO) H BCIOMOraTelbHOro (awdoro
OPOTOUHOrO XJopcepebpAHOro); [2—KanesabHHHA
o8 BBOAA B suelKy THTpaHta; I[3—O6.J0K 4BTO-
MaTHYecKoro THTPOBaHHA, [4—HOoDpMAaNBH LT
sneMent; I[5—pH-meTp; [6—MariHTHBIE KJaanaH
HJIH OlopeTKa-no3zatop; [7--0l0peTKa BMECTHMG-

cThi0 o7 {0 1m0 25 cMm®; I§-—3JeKTPOABHTATENSL

Yepr. 2

Jlogouku dpapdoposeie no FOCT 9147—80.

TpyGku ¢aphopoBric BuyTpenHuM Anamerpom oT 20 xo 21 Mm.

Nssects natponnas nmo [OCT 67556—73.

Kasnii xaopHcThit Haceimennsiit pactsop no I'OCT 4234—77.

CnupT 5THIOBHH pektHdHuKoBanHbIH, 96 % -Hbii no TOCT 5962—67.

Bapuit xaopucteiit mo TOCT 4108—72.

Bapus ruapookucs no I'OCT 4107—78,

Cranaaptueiii o6paser uyryHa 23)K; pomyckaercsi HCIO/Ab30BATh
oTpac/JeBLie CTaHAapTHbie 06pa3ubsl H CTaHAapTHEE OOpasubl Mpea-
NpHSITHSA, aTTecToBaHuble B coorBercTBHH ¢ [OCT 8.315—78.

PacTBOp MOrJIOTHTENBHBH XJIOPHCTOTO GapHst; TOTOBAT CJEAYIOUINM
ofpazom: 10 r xjopucroro Gapus pactBopsior B 1000 cm® BOABL
K nojyuyeHHOMY pacTBOpy npHjauBalT 15 cM® 3THIOBOro CIHPTA.
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PacTBOop THTPOBAHHBIH THAPOOKHCH OapHs; TOTOBAT CJEAYIOLGHM
06pa3oM: HACHILEHHHIA PacTBOp THAPOOKHCH OapHs Da3baBifioOT B
10 pa3s Bozol, NpeABapHTENbLHO NPOKHISUEHHOH B TeyenHe 1 4, oxjaax-
aennoit go 20°C. TuTpoBanHbH pacTBOp XpaHAT B OyTHAAX, CHAGKEH-
HbIX TPyOKaMH ¢ HaTpOHHOMH H3BecTblo. THTP yCTAaHABJIHBAIOT MO CTAH-
paptHomy obpasuy.

Pacteop Gydepuniit ¢. pH 9,18, mnpuroromjienHblit u3 (pHKCaHana
0,01 r-3ks pactBopa TeTpabOPHOKHCJIOrO HaTpHA HJAX DPaCTBOpEHHEM
3,81 r peakruBa B 1000 cm3 BOJHL

3.3. ToaroToBKa K aHaJdH3y

pH-MeTp HacTpanBaloT MO npuaaraeMofl K HeMy HHCTPYKIHH. DJIeK-
TPOJAHYIO CHCTEMY HacTpaHBawT no OydepHOMY pacTBopYy.

K Brixoay pH-merpa noakiouamoT 6J0K aBTOMAaTHYECKOro THTPO-
BAHHA 4Yepe3 TMOCJEeJOBATEJLHO BKJIOUCHHbIH HOPMAJIbHBIH 3JEMEHT.

JIoJOUKH NpPOKaaHBalOT B TOKe KHcaopoia npu 1300—1350°C B
TeyeHHe 3 MHH.

B norsoTHTeabHylo siueiiky HaauBaoT oT 250 mo 300 cm® norsioTtH-
TeJbHOTO PacTBOPA, KOTOPHI MOc/e NpoBeleHHs aHanu3a He Oogee
50 npo6 cienyeT 3aMEeHHTb Ha HOBHIl. YCTaHaBJAHBAIOT PACcX0A KHCJO-

pona a0 700 cm3/mMum. _
BxaioualoT 60K aBTOMATHYECKOro THUTPOBAHHSE Ha THTDPOBAHHE H

posoaat pH no 10. ‘

Jlsl npoBeAeHHs TPadyHPOBKHM CXKHraloT CTaHAapTHHA oOpasel
H H3MepAOT 00beM THTPOBAHHOIO PpacTBOPa, H3PACXOJOBAHHHIA HA
BOCCTaHOBJIEHHE MCXOAHOTO 3HauycHHA pH.

3.4. [IpoBenenne anHaJansa

B 3aBHCHMOCTH OT OKHI4eMOro COAEpXKaHHA oOilero yriepoaa
GepyT HaBecky npofGbl B COOTBETCTBHH ¢ TabJ. 3, mOMelIalwT B NPOKa-
JAcHHYI0 (apdopoByi0 JOLOYKY, BBOLAT B TPyOuaTylo neub H BKJIO-
1a10T aBTOMaTHuecKoe THTpoBaHue. [locie 6KkoHuaHHsl THTPOBAHHA CHH-
MalT noka3dauHs ¢ 61opeTkH o6 o0beMe H3PAaCXOJ0BAHHOTO THTPOBAH-
Horo pacrBopa. JJsi KOHTPOJA NPaBHJIBHOCTH pPe3yJabTaToB HeoGXo-
JIMMO CXKHMraTh CTaHAapThuil oOpasel uepe3 Kaxjble TPH NMPOOHI.

' Ta6auma 3

Maccosas poas oGuiero vraepona, % Macca Haseckum npoGh, r
Or3 1o 6,5 0,10
Ce. 6,5 » 10 0,05

35. 0O6paboTrka pe3yabTaToB =
3.5.1. Maccopyo moaio ob6mero yraepoaa (Xosm) B NpOLUEHTAX

BLIYHCJAAIOT NO opMyie
5



V—Vo)T-10
Xﬂﬁm: ( Ofn 0:

rae V — o0beM THTPOBAHHOTO pacTBOpa THAPOOKHCH GapHs, H3pac-
o XOMOBAHHKIH HA THTPOBaHHE, cM3;
Vo — ofBbem THTPOBAHHOTO PacTBOpa THAPOOKHCH Gapus, H3pac-
. XOJOBaHHHH! HA KOHTPOJIbHBI ONBIT, CM?;
" T~ THTp pacTBOpa THAPOOKHCH GapHs, BbIPAXEHHHI B rpaM-
' Max yraepozna Ha 1 cm?® pactBopa; x
M — Macca HaBeCKH IPOOHI, T.
- 3.5.2. HonyckaeMble pPacXOXKIAEHHS MEXAY pGSYJIbTaTa'VIH napad-
JIENbHBIX ONpeNeeHHil IpH ,lIOBepHTe.HbHOH BeposATHOCTH P=0,95 He
JOJIKHBL NIPeBHILIATL 3HAYEHHH, YKa3aHHBIX B TabJa. 2.

4. KYNOHOMETPHMMECKUA METOL

4.1, CymiHOoCTb MeTOJXA

Merox ocHOBaH Ha CKHraHHH mPOGHI B TOKe KHCaopoxa. Ob6paso-
BaBUIasiCs ABYOKHCh YyIJIepOAd HOIVIOUIAE€TCA MNOTJIOTHTENbHBIM paCTBO-
POM C OTpeJie/IeHHbIM HauaJbHEM 3HauenHem pH.

KosHuecTBO HMIIYABCOB 3JeKTPHUECTBA, HEOOXOAHUMOE AJ5S BOCCTa-
HOBJIEHHA HCXOjHoro 3HaueHusi pH, saBiasercas nponopuHoHaAbHBIM
CoJep:KaHHio 00l1ero yriepoja B HaBecke NMPOOHL.

42, AnnapaTtypa, MaTepuaJb H pPeakKTHBBH

Arnnapatypa mo m. 2.2, KpoMe MOTEHLHOMETPUYECKOI0 aHa/aHu3aTopa,
BMECTO KOTOPOTO MOAKAYAaeTC KYJOHOMETPUYECKHH aHaiH3arop.

O6pasunt crapzapruabe no m. 3.2.

‘PacTBOpH TOTIOTHTENBHBIH H BCIIOMOTaTe/bHBIA,

- CnHpT 3THN0BHIA peKTH(HKOBaHHBIH, 96 % -ubiii no TOCT 5962—67.

43. loarortoBKa XK aHaldH3Y

4.3.1. IToaroroBka K aHaau3y no n. 3.3. AHaJaH3aTOp HaCTPaAHBAIOT
1O NIpHIaracMoil K HEMy HHCTPYKIIHH,

44. [IpoBeneHnne anHanusa

Anann3 npoBozAar no n. 3.4, TOJAKO BMECTO YCTAHOBKH AJS aBTOMa-
THYECKOTO THTPOBAHHS NOAKJIIOYAIT KYJOHOMETPHYECKHH aHa/H3aTop.
AHanu3 CyMTAIT 3aKOHUEHHBIM, eCJH NOKa3auwHsa npubopa 3a 1 muH
H3MEHAIOTCA Ha BEAHYHHY, HEe NPEBHILAIUIYI0 BEJIHUHHY XOJOCTOrO
cueta npubopa. |

45 O06paboTKa peayabTaToOB

4.5.1. Maccosywo poJato obuero yraepoga (Xoem) B NpOlEHTax of-
penensoT Ha UHPPOBOM HIH CTPEJOYHOM HHAHKATOpE aHaMH3aTOPA.

4.5.2. JlonyckaeMble pacXOXKIEHHA MeX/Iy pe3yAbTaTaMd napaJ-
JeJABHHX ONpeNeJeHUHl NPH JAOBepHTeJbHOH BeposTHOoCcTH P=0,95 He
JOMKHBI MPEBBIATh 3HAUCHHH, YKAa3aHHBIX B TabJa. 2. .
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Usmenenne Ne 1 TOCT 25599.1—83 Cnanaswm TBepAable cneuyexnhbie. MeTonm onpe--
neJieHnss o0Llero yrjaepoaa

YrteepxkaeHo M BBeleHo B fAedcrsHe I[locraHoBaennem TFocylapcTBEHHOro KoMHTeTa
CCCP no cranpapram ot 27.04.88 Ne 1184

Jata sBexenuss 01.01.89

BeoaHyo yacTe Mnocje cJ0Ba <«HNOTEHIMOMETPHYECKHH» AOMNOJHITH CJOBOM: <«HH-
(ppakpacHbii»; 1OCJe CIOB «KapOHAHBIX CMeCSX» JONOJHHTb CJOBOM: <«IIPOCTBIX>.

ITynkr 2.2. Hckaounth ccuaky Ha TOCT 10816—64: nocae ca10B «4¢ % -Hblil.
pacTBop» nonoJHHTh caoBaMu: «no [OCT 24363—80»;

AONOJHUTb af3aueM: «CHHPT STHAOBBIA PeKTUOHKOBAHELI TeXHIUeCKuit — 10
FOCT 18300—87>.

Iyaxkr 2.3 pomoannts aG3aumeMm: «OGpasubl Npo6 OYMLIAT  OT 3arPs3HEHMd,.
npoMbiBass B 5—10 cm3 cnupras.

ITysxr 3.2. 3amennurs ccoliku: I'OCT 5962—67 ma FOCT 18300—87, T'OCT
14263—81 na 'OCT 8.315—78.

[Iyuxt 4.2 u310XKuTb B HOBOH pezakuun: «4.2. Anumapatypa, MaTepiu-
aJdH 11 peaxkTHUBH

KyJoHoMeTpHYeCKH aHaJaH3aTop.

Jlopoukn dapdoposne — no F'OCT 9147—80.

Tpy6ku dapcdopoBre ¢ BHyTpeHHEM auamerpoM oT 20 10 21 .

Cnupr 3THJOBBIH peKTHOHKOBAaHHBIA TexHHyeckud# — mno I'OCT 18300—87.

Kanu#t xaopucreiit — no 'OCT 4234—77.

Kanuit xxesnesocuneponuctoiit — mo 'OCT 4207—75.

Kucaora 6oprag — no 'OCT 9656—75.

Crponunit xaopuctslfi, 6-oaubil no TOCT 4140—74.

CranpapTtHele o6pasubl, OTpacJeBble H CTaHZApPTHBIE 00pasurl  NPeANpPUATHA,.
atrtectoBanHnle B cootBeTcTBHU ¢ [TOCT 8.315—78s. ,

[Tyskr 4.3.1. Hckmounts ciosa: «[loaroToska x aHaausy no 1. 3.3»;

10noJAHNTL a63aueM: «0O6pasubl Npo6 OYHINAKT OT 3arpsi3HeHiist, NPOMBIBAS B
5—10 cm® cniupras. _

Ttyarr 4.4 nsnoxutb B Hoo# penaknun: «44. TlpoBeienune aHaIH3a

Hagpecky 6epyT B COOTBETCTBHH C TabJ. 3, mOMellalOT B HNPOKaJeHHYIO JOLOYKY,
BBOJIAT B TPYOKY C:KUTAHUS U 3aKPHIBAIOT TPYOKY. AHANHU3 CYHTaeTCd 3aKOHUEHHBIM,
ec;Ii NOKa3aHHMe npubopa 3a 1 MHUH H3MEHseTCHd Ha BeJHUYHMHYy, He NpeBHINamulyo
BEIHUMHY XOJOCTOro cuera npubopa.

HAns KOHTpPOJAs NPaBHJAbHOCTH pe3yJbTaTOB HEOGXOIHMO CXKIraTs> CTAaHAapTHHIE
o6pasell 4epe3 Kaxk1ble 1eBATb OonpereseHui.



(Il1podoasmenue usmenenus x I'OCT 25599.1—83)
Tadoanua 3

MaccoBas 1osa yraepoga, %

Macca HaBeCKH 1npolbl, T

Or 3,0 1o 5,0
Cs. 50 » 7,0
» 7,0 » 12,0
» 12 » 20,0

[TyHKT 4.5.1. MCKIIO4YHTE CJOBA: «UJH CTPEJOYHOM>,
CraHaapT JAOMOJHNHTb pPasjenoM — 5:

«5. Meron, UK-cnektpockonuu

51. CyuwHOCTh MeTOJda
Meroa OCHOBaH Ha CKurasum npobbl B aTMocdepe KHCAOPOAA B HHAYKIHOHHOF

nieyd. O6pasosasiuniica CO, ycpexHsercs B 3aKPHITOH 3aMKHYTOH CcHCTeMe H .
VIK-gerektopy onpeiedsietcsl npouesTHoe coaepxkanune CO..
ITpu orcyrereuu CO; HK-zeTeKTOop nosyyaer MakCHMAaJbHYK 3HEDPrHIO.

52. Annapatypa, MaTepHaJdb H PEAaKTHBH

Anaaunzatop HK.

CrangaptHble 06pasus no m. 4.2.

Cnuprt 3THJI0BBIA pexkTuduxkoBanHbE TexHudecknit no I'OCT 18300--87.

53. IloaroToBKa

5.3.1. AHaausatop HacTpauBaIOT NO HHCTPYKUHH K npHOOpY.

K aHaJH3Yy

0,500
0,300
0,260
0,100

no¢

5.3.2. O6pasusl npod OYHLIAIOT OT 3arps3HeHHud, npoMbIBasd B 5—10 CM3 cnupra.

54, TlpoBeaeHne

dHaJdH3A

Ananus NpoBOIAT B 3aBHCHMOCTH OT THINA aHAaJH34TOopa.

MaccoBym 1070 ofllero yrjepoaa B MNPOLUEHTaX ONPeAeadloT Ha JHCILIEE.

55 0O6pa6oTKa pe3yJabTaTOB
A6coaoTHBle pacXoXIeHHS pe3yJbTaTOB MapaJulesbHBIX onpeﬂeneﬁnu npu Jo-
BePHTeJbHOA BepoaTHocTH P=0,95 He IOMKHB NpeBLILIATh 3HAUEHHH, YKA3aHHBIX B

TabJg. 2».

(MYC Ne 7 1988 r.)



