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METOZIMKA
NOBEPKU NABOPATOPHbLIX TMTPATOPOB
ANS ONPEAENEHUS COREPYCAHMS BOLbI
B OPTAHMYECKUX PACTBOPUTENSX
MM 13—74

Hacrosmas MeToauka yCTaHaBJIHBaeT MeTOIBl H CPEACTBAa IOBEp-
KH BHOBb H3TOTOBJISIEMBIX, BBIIYCKA€MBIX M3 DEMOHTAa H HAXOASLIHXCSH
B obOpallleHny Ja6opaTOPHBIX THTPATOPOB JJIsi ONpeesIeHHst COfepKa-
HHS BOJABI B OPraHHYeCKHX pacTBOopuTeasix B npepenax ot 0,001 mo
0,5%, ocHOBaHHBIX Ha mpuMeHeHHH MeTofa K. ®uuepa.

1. HABHAYEHHME U YCTPOWUCTBO

1.1. Turpatop «Busara» mpeicrasasier co6oi MoJyaBTOMAaTHYECKHIk
aabopaTopHbll npubop, npefHa3HaueHHbIH Aas onpeneneHus 0,001—
0,5% BoOmBI B OpraHHuyecKHX PacTBOPHTeNsiX (3TaHOJe, MeTaHOJe, TO-
JyoJe, 6eH3oJje, THXJOPITaHEe H AP.).

JeficTBHe nmpu6opa OCHOBAaHO Ha MeToAe OGBEMHOrO THTPOBAHHS
npo6bl anaau3upyemoro pactsopa peaktuBoM K. ®umepa. Touka kon-
1a THTPOBaHHS oNpejeJserTcss OUNOTEHUHOMETPHYECKHM METOLOM C
NJIaTHHOBBIMH INOJSIPH30BaHHBIMH 3JIeKTPOAaMH. B KoHeuHO# TOUKe
THTPOBAHHSI HMeeT MecTO OGbicTpOe H3MeHeHHe (CKayOK) pPa3HOCTH IO-
TEHIHAJIOB 3JeKTPOAHOH# napel. B MOMEHT NOCTHXeHHs 3apaHee 3a-
JaHHOTO ONepaTOPOM 3HAYeHHS NOTeHLHaJa 3JEeKTPOHHas cXeMa aB-
TOMAaTHYECKH OTKJIOuaeT NoJlayy THTPYIOLIErO pacTBOpa, H THTPOBaHHE
npekpauaercs. JlJs MOBHILLIEHHS] TOYHOCTH M HCKJIOUEHHS HepeTHTPO-
BbHIBAaHHSI THTpAaTOp «Bjara» uMeeT ycTpOHCTBO AJs 3aMeMJIeHHsl MOJa-
YH THTPYIOILETr0 pacTBopa BOGJH3H KOHEUHOH TOYKH.

B KOMIJIeKT THTpaTopa BXOAAT OJIOK ONpejeNeHHs 3KBHBAJEHT-
Hoit Touknu BOIT, aBromaTHyeckas GiopeTka W NpHOOP AJsT 3aNHCH
KPHBBHIX THTPOBaHHS.

OcHOBHasi OTHOCHMTeJbHasl NMOTPEIIHOCTh THTPATOPa He IpeBHLIaeT
+10%; cxomuMocTh pe3ysbraToB HabmoneHui 3%.

1.2. Turpatop JITB-375 mnpeacraBaser co6Gofi moJyaBTOMaTHYE-
ckuit JabopaTopHblii nmpHOOp, NpelHa3HAaUYeHHHH MJs ONpelefeHHs
0,001—0,5% Boabl B OpraHHYecKHX pacTBopHTeasx (GeH30Je, HeTpoO-
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JeiiHoM 3¢Hpe, 3TaHOJe, MeTaHoJe, 3THJAaueTaTe U Ap). [leficTBue
npn6opa OCHOBAHO HAa HCNOJb30BAHHH MeTORA O0GbeMHOTO THTPOBAHHSA
peaktHBoM K. @®umepa. Meron HHAMKALUH TOYKH KOHLIA THUTPOBA-
HHSl — aMIlePOMeTPHYECKHH ¢ MOMONIbIO ABYX HOJSIPH30BAHHBIX NJIATH-
HOBBIX 3JeKTpofoB. IIpu mosiBieHHH B pacTBope cBOGOAHOro iHona B
HeNnH BO3HHKAaeT TOK, H3MepsIOLIUACS KOHTAKTHBIM MHKpOaMIepMer-
poM. Ilonaua THTpyIOllero pacTBopa B siueHKy aBTOMAaTHYECKH MpeKpa-
IaeTCsl NOCJe NOJIHOTO OTTHTPOBLIBAHHS BOAK B aHAJH3HPYEMOM pacT-
BOpHTEJIE.

B koMnnekT THTpaTOpa BXOASAT: OJIOK HHAMKALIHH, aBTOMaTHYecKas
6lopeTka, MarHMTHasi Mellajka, Adefika, OCHOBaHHe ¢ GaKOM MJis CJH-
Ba OTTHTPOBAHHOIO pacTBOpa.

OCHOBHas OTHOCHTEJbHas NOrPelIHOCTb THTPAaTopa He NpeBbIIIaeT
*+109%; cxoauMocTh pe3yabTaToB Habaromenuit 3%.

2. ONEPALMMU, NPOBORUMLIE NMPHU NOBEPKE,
U NPUMEHSEMBIE CPEACTBA

2.1. IIpy noBepke J1aGOPATOPHBIX THTPAaTOPOB [Jsl ONpefieNeHHs
COZlep>KaHHS BOAB B OPraHHYEeCKHX PacTBOPHTEJsiX C NOMOILIbIO peak-
THBa QHIIepa yCTaHaBJHBAIOT: KOMIJIEKTHOCTb NpHOOpa, repMeTHY-
HOCTb KHAKOCTHBIX JIHHMH M SUeHKH, COOTBETCTBHE MOKa3aHHii Cuer-
YHKa BeJHYHHE JO03Hl, OCHOBHYIO OTHOCHTE/BbHYIO NOrpelHOCTh MpHbo-
pPa H CXOLHMOCTb pe3yJIbTaTOB Hab/MI0NeHHH.

2.2, TIpu nmpoBepke HEOGXOAHMO HMeTb ciaeAyloliee 060pPyAOBaHHE
H MaTepHaJbl:

Bechbl aGopaTopHble aHaauTHYecKHe Momeau BJIA-200-M

(ALIB-200M) — 1 wr.;
BeCHI J1aGopaTOpHble MHKPOAaHAJHTHUECKHE MOJEH
BJIM-20r-M (BM-20M) —1 wr.;
INMPHL MeIHUHHCKHI CTeKAAHHBIA Ha 20 ma nmo TY-C49—57
—1 wrT,;
WNpHU MeJHUHHCKHE CTeKJAHHHH Ha 1 ma (MPTY-42-2095—62)
— 1 mrt.;
mukpownpul Ha 10 mka no TY 5E2 833.024 —1 wr,;
NOJIMATHIEHOBYIO OyTHAb Ha 250 Ma —2 mr.;
pPe3HHOBblE KOJHNAauKH —5 1r.;
GIOKCHI CTEKJ/ISTHHBIE —5 wr.;

peakrus ®uumepa no TY 6-09-1487—71;

meTHaoBH# cnupt (Meranoa)-ax nmo 'OCT 6995—77, ¢ comepxa-
HHeM BoAaH He Gosee 0,05%;

aTHAOBHI cnupT (3TaHoa) mo I'OCT 5962—67, ¢ conepkaHueM BoO-
IH He 6osee 0,00%:;

Boay auctuanuposannyio no 'OCT 6709—72;

cunukarenb-uHankatop no F'OCT 8984—75;

cmasky [lumatum-205 no F'OCT 8551—74 nin cMa3ky BakKyyMHYIO;

CTaHAAPTHHIH PacTBOP BOXBI B cHpTe (HpHIOXKeHHs 1, 2).

2 3ak. 1461 3



3. NOBEPKA

3.1. TurpaTopsl, HOCTynHBIIHE B NOBEPKY, HE JOJNIKHH HMETh cJje-
HIOB KOPPO3HH H 3arpsisHEHHH, TPEIHH H CKBO3HBIX PAKOBHH B KOpMY-
ce, MOBPEXAECHUH CTeK/Ja M LIKAJBl, BJAard W TNOCTOPOHHHX NPEeIMEeTOB
BHYTpPH npubopa.

3.2. KoMn/eKT THTpaTOpa NOJKEH YIOBJETBOPATH KOMIJIEKTHOCTH
npubopa, yKka3saHHOH B TEXHHYECKOM OIHCAHUH HA MPHOOP.

lMpumeuanue J[lonyckaercs mpeacTrapisaTh B NOBePKy THTpaTop «Bnara» 6e3
caMonumymero npuéopa.

3.3. lllxana nokaswBawllero npuéopa HoJXHA G6BITP TpagyHpo-
BaHa B €IMHHIIAX, YKa3aHHBIX B TEXHHYECKOM OTHCAHWH Ha WpHOEOP.

Camomumyumn#i npubop, NOAKIIOUAEMBIE K THTPATOPY, MOJNKEH
UMeTh COrJacOBaHHBIE CO LIKaJjaMH NOKa3bBawoulero npuGopa npene-
JIBl H3MepeHHs.

3.4. I1pubop rorToBsiT K 1HOBepKe B COOTBETCTBHM C TEXHHYECKHM
ONMCaHHEM U HHCTPYKLHEH NO 3KCIJIyaTaluy.

3.5. TeMnepaTypa Bo3lyXa B NOMEIIEHHH, I'ie TPOBOAHTCS TOBEP-
Ka, JoskHa ObTh 20+ 5°C; oTHOCHTe bHAA BAAXKHOCTL He Gosee 809%:;
Hampsixkenne nutamus 220B+29%, vactora nmepemernoro toka 50 '
*+29,.

3.6. [loBepKy repMeTHUHOCTH KHIKOCTHBIX JHHHH mupubopa mpo-
BOIAAT cJjelyromuM o6pa3oM. JKuAKOCTHbIE JHHHH NpHOOpa 3amoJHsA-
1oT peakrusoM Pumepa (7'=0,1.10—2—0,5.10-% r/ma) um ocrasas-
1oT Ha 12—24 vy, TIpu6Gop cumTaeTcs repMETHYHBIM, €CJH MO HCTede-
HAH 3TOTO BpeMeHH He HaOJIOJlaeTCH MOSABJEHHS Teud B MecTax coe-
IHHEHHS I1JaHTOB.

3.7. dns TpoBepKH TepPMETHYHOCTH HYeHKH aBTOMAaTHUecKyio G6ro-
PEeTKYy 3amoJIHAIOT peakTdBom Pumepa ¢ THTPOM, paBHHIM TNPHMEDPHO
0,5-10-% r/ma. B siueitky 3aamBator 20 MJ pacTBOpa MeTa#oJa, CO-
aepxamero oxojo 0,001% moan. PactBop orrurpoBmiBaloT. Yepes
10 mMuH THTpOBaHHe moBTOpsloT. KosuuecTBo Biarn (a), ApOHHKUIEH
B fivelKy B TeyeHHwe 10 MuH, ompefensioT o gopmyJae

a= T'('U2—‘U1),

rae T — tutp peaktuBa dumepa, r/mi;

U1— NoKa3aHHe CYETUNKa aBTOMATHUECKOH OIOPETKH, MJI;

Uy— NMOKa3aHHe CYeTYHKa aBTOMAaTHUECKOH GIOpETKH IIPH fIOBTOP-

HOM H3MepeHHH, MJ.

KoanuecTBo BOAH, MOMAafaiolieli B THTPOBAJbHYIO sfiuefiKy H3 OKpY-
Xalollero Bo3ayxa B TedenHe 10 muH, He gosxHo npesbimats 0,0001 r.

3.8. CooTBeTcTBHE NOKa3aHMil CYeTYHKa BeJHUYHHE JO3H IIpOBEpS-
IOT CPaBHEHHEM TOKAa3aHHH CYETYHK2 B MH/IHJIHTPAX ¢ O6HEMOM 1IH-
CTHJJTHPOBAHHOMA BOAHI, MIONAaHHOM aBTOMaTHYECKOH GIOpeTKOH B CYXOH,
YHCTHIA TpeBapUTEJbHO B3BellleHHbH G6loKc. O6beM AHCTHIIHPOBaH-
HOMl BOABI OMPEAESIOT BECOBHIM METOJAOM C YYETOM TEeMIepaTypHOH
NONpaBKH Ha yHAenbHBIA 06bem BoAabl. [IpOBEepKYy HpOBOJAT B Tpex
Toykax, coorserctBywomux 20, 50 u 80% o6bema WIMPHI-GIOPETKH.
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B kaxjaoM ciaydyae NpOBOAAT He MeHee TpeX B3pemHBanui. [lorperi-
HOCTb [IO3HDOBAHHSI THTPYIOLLET0 pacTBOpa He JHOJIKHA IpPEBHIIATh
BeJHYHHBI, YKa3aHHOH B TeXHHYECKOM OMHCAHHH Ha npHOOp.

3.9. [IpoBepKy OCHOBHO! OTHOCHTE/BHOIH IIOTPEMIHOCTH HpuGopa
NPOBOASIT HAa pPAacTBOPaX 3THJIOBOTO CIHPTA, COAEPKALIMX NPHMEPHO
0,5; 0,01 u 0,001% Boan B stuelike. /7 MPHTrOTOBJEHHST MOBEPOYHBIX
pacTBOpoB TpebyeMOH KOHLEHTPAaLUHH B SYeHKY HO3HPYIOT IINPHIEM
CTaHAapPTHHIH PacTBOP STHJIOBOrO CHHPTa, colepxkawuii okono 20%
BOAbl (mpuJoXeHus 1 u 2).

B kauecTBe THTpYIOUIEro pacTBOpa HCHOJb3YIOT peakTHB Puiuepa
¢ THTpoM 2-10-3—4.10-3 r/ma; 0,5-10-3—1-10"% r/ma; 0,1-10—3—
0,5-107% r/MJ1 COOTBETCTBEHHO (IIPHJIOXKEHHE 3).

OnpeneseHne OCHOBHOH OTHOCHTE/IbHOH NOrpeIlHOCTH nprbopa mpo-
BOAST NPH CJEAyIOUIHX YCJOBHSX: TeMIlepaTypa OKpY:Kalollero BO3-
nyxa 20%5°C; OTHOCHTeJbHAs BJIAXKHOCTh OKPY2KAalOLIEro BO3AyXa He
6oaee 80%; HanpsxkeHnHe nutaHus 220B4-2%; uacroTa nepemMeHHOro
Toka 50 ['u*x29%.

KoHUeHTpauuio BoAbl B suefike (¢) B NMPOLEHTaX PaCCYHTHIBAIOT
no ¢opmyJe

b-a
d-v

CcC =

’

rie b— Macca CTaHAAapTHOTO pacTBoOpa, B3SATOrO [Js THTPOBAHHSA, T,

@ — KOHLUEHTPAaUHUsA CTaHZAPTHOrO pacTBOpa BOAW B 3THJIOBOM

cnupte, %;

d — NJIOTHOCTb METHJIOBOrO CIHpTAa NPH 3aJaHHOH TeMmeparype,

r/cm3;

v — o6wui 06beM pacTBopa B siueiike, MJ.

MpumeyaHus:

1. B ciyyae OTCYTCTBHS 3THJIOBOTO CIHPTA JONYCKAeTCA HCMAOJb3OBAHHE METH-
JIOBOrO CIIHpTA.

2. Ilpu pabore HEOGXOAMMO HMeTb B BHAY TOKCHYHOCTb H B3PHIBOONACHOCTH Me-
THJOBOr0 CHPTA H peaKTHBA (Dumepa.

3.10. st moBepKH THTPATOpOB Ha AuanasoHe npumepHo 0,5% Bo-
Ibl B sUeHiKy, CORepIKalllylo OTTHTPOBaHHbIA peakTHBoM Puuiep Me-
THAOBLIH CIHPT, ¢ mOMoubio wnpuua Ha 1 ma sBoaar 0,2 Ma craH-
napTtHoro pactBopa. Llmpuu 3apaHee KaaubGpyloT Ha 3TOH OTMeETKe,
A5t 4ero 3aMOJIHSIOT ero CTaHZAPTHHIM pacTBOPOM Ao OTMeTKH 0,2 Mu
¥ B3BEUIMBAIOT 10 H IOCJe JO3HPOBAHHsS CTAHAAPTHOTO PacTBoOpa C
ToyHocThio A0 0,0002 r. Maccy cTaHAapTHOro pacTBopa b BHIYHCJASAIOT
Kak cpellHee H3 NSATH B3BeIIMBAHUH.

3.11. Ins noBepkn THTpaTopa Ha AuamasoHax npumepHo 0,01 u
0,0019% Boxbl B sUeHKy, coepKalllyl0 OTTHTPOBAHHBIH peakTHBOM PH-
lepa MeTHJOBBIE CIHPT, ¢ MOMOLIbIO MHKpommnpuua Ha 10 MKJ BBO-
IAT CTaHZApTHBIA pacTBOp 10 oTMeToK 10 u 5 coorBeTcTBeHHO. MHK-
pomnpHIl 3apaHee KaJuGPYIOT Ha 3THX OTMeTKaX, HJs 4YEro 3amoJ-
HSAI0T MHKPOIUNPHI CTAHAAPTHBIM PAacTBOPOM O COOTBETCTBYIOLIEH OT-
MeTKH H B3BEUIHBAIOT €ro [0 H TOoCJe A03HPOBAHHS CTaHZAPTHOTO
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pactBopa ¢ ToyHocTbio A0 0,00002 r. Maccy cranzapTHoro pactsopa b
BRIYHCJSAIOT KaK cpeJHee U3 MSTH B3BELUHBAHHI.
Ilpumep pacuera.
Macca crannaprHoro pactsopa b B o6beme 10 Mka papaa 0,00970r.
KoHIeHTpaluss NMPUTOTOBJIEHHOIO CTaHAAPTHOrO PAacTBOPa BOAM B
cnupre a — 16,26%.
IMnoTHOCTL MeTHJIOBOTO cnupTa npu temmepatype 20°C—0,79 rfemd.
O6wuit o6beM pacTBopa B sueiike 50 M.
KoHleHTpanus BoAw ¢ B siueiike paBHa
— 0,00970- 16,26 —0,004%.
0,79-50
3.12. 3a OCHOBHYIO OTHOCHTEJIbHYIO NOT'PeIIHOCTb THTPaTopa & NpHU-
HHMAalOT MaKCHMAaJIbHYIO Pa3HOCTb MeXJAY PacueTHHIM KOJHYECTBOM BO-
Ab B onpejneleHHOM obbeMe WnpHua B I Wy M KOJIHYECTBOM BOXHI, OM-
pelleJleHHbIM € IIOMOIIbIO MoBepsieMoro turparopa B r Wyp, OTHeceH-
HYI0 K PacyeTHOMY KOJIHYEeCTBY BOJBI.
Pacuet BeayT no cienymoumum ¢opmynam:
W,= L6 (1)
A+g
rae g — Macca JAHCTH/VIHPOBAHHOH BOMBI, B3ATOH IJS HPHUTOTOBJICHHT
CTaHAapTHOIO pacTBoOpa, T;
b — Macca cTaHZapTHOrO pPacTBOpPa B onpefieseHHOM 00beMe HIPH-
ua, r;
A — macca 06e3B0XKEHHOTO CHNHPTa, B3ATOrO [Jsi IPHTOTOBJEHHS
CTaHAAapTHOro pacTBopa, r
Wnp= T- Uy, (2)
rae T — Tutp peakTtuBa ®uuepa, r/mi;
vy — oObeM peakTHBa PHlllepa, H3pacXOJXOBAHHHIH HAa THTPOBaHHE
BEEJEHHOTO B siyeliKy CTaHAapTHOrQ pPacTBopa, MJ

3= o—Wm 1009. 3)
WP

KoangecTBO napaJliesbHHX onpefesenuii He Meree 10.

OcHOBHasi OTHOCHTEJbHAasi NOTPEelIHOCTb MOBEpPIEMOro THTpPaTopa
npu onpegenenun 0,001—0,5% Boab He goskHa npesbimiaTh +10%.

3.13. CxonuMocTh pe3yabTaToB HaOJIOREHHH ONpelesiOT NyTeM
CTaTHCTHYeCKOH 06pabOTKH MAaHHBIX, NOJYYEHHHIX NpPH ONpeleseHHH
OCHOBHOI OTHOCHTEJIbHOH IOTPEINHOCTH THTPAaTOpPa, H PacCCUYHTHIBAIOT

no dopmyie
‘/ L (v—u)?
—I1
S=1—1"—.100%,

v
rle v; — eAMHHYHBIA pe3yabTaT HabJ10deHHH;
v — cpelHee apH(pMeTHYECKOe pe3yJbTaToB HabJI0deHHH;
n— 4HcjI0 HabaIodeHH .
CX0XMMOCTb pe3ysnbTaToOB HaGJIOJeHHH He J0/KHA npesniath 3%.



4. ODOPMINEHHUE PE3YJIbTATOB NMOBEPKHM

4.1. Bce cBegenus o npubope 3aHOCAT B IPOTOKOJ NOBEPKH, pe-
3yJAbTaThl NOBepKH — B Tabauuel 1| U 2 (nmpunoxenne 4). Ha ocnoga-
HHH Pe3yJbTaTOB NOBEPKH [esaloT BBHIBOJ, O COOTBETCTBHH NpPHOGOPOB
InpeaAbsaBasieMbIM TPpeOOBaHHSAM.

42. Ha mnpuGophi, yIOBJIETBOPSIOMIHE TPeOOBAHHAM HacCTOsMIEH
METOZHKH, CTAaBAT KJeHMO H BBLIAIOT CBHAETENbCTBO O IIOBEpPKe YCTa-
HOBJIEHHOH (DOPMHIL.

4.3. Tlpub6opsl, He YAOBJETBOPAIOLIHE TPeOOBAHHAM HacToslled Me-
TOAMKH, K NIPHMEHEHHIO He JONYyCKaloTCs.

IIPHJ/IO)KEHHE ¢

METOAMKA OBE3BOXMBAHMSA STUAOBOIO CNMUPTA

JInst npUrOoTOBJEHHS CTAHAAPTHOTO PAacTBOpa BOAH B 3THJIOBOM CHHpPTE HeoGxo-
AHMO HMeTb 06e3BOXeHHHI STHJOBHIH cnHpT. B 3aBHCHMOCTH OT CTeNeHH OUYHCTKH
BHIIYCKAIOT 3THJIOBBIA PeKTH(HKOBAHHBIA COHPT Da3JHYHOH KBaJH(HKAIHH C COAEp-
JXaHHEeM OCHOBHOTO BelllecTBa (3THJOBOTO cmupTa) mo oGbemy, B % He MeHee: «IKCT-
pa»—96,5, Briciweit ounctkd —96,2, [-ro copra —96,0.

Ons 06e3BOXHBAHHA STHJIOBOIO COHPTA NPHMEHSAIOT CEPHOKHCHAYIO Melb, coaep-
KAy KPHCTAMM3AUHOHHYIO BOAY B BHIE KPHCTAMIOB rojyboro upera. CepHokHC-
JAYyI0 MeAb IPOKaJauBaioT npu TemmepaType 200—250°C no moaydeHHs 6Ge3BojHoft co-
JIH XEJTOTO UBerTa. 3Hasf COJepXKaHHe BOABI B 3THAOBOM CIHPTe, MOXHO PaCCUUTATH
KOJHYeCTBO CEPHOKHC/IOH MedH HeoOXoauMoe /8 00e3BOXHBAHHA CIHpPTA.

Mpumep. Umeerca 500 r 96%'-1oro atusosoro crnupta. CuHTaeM, 94TO BOALI B HEM

cogepxurca okono 4%. Comepxanue Boan B 500 r coupra paBHO T:QO r

PaccuntaeM, CKOJbKO rpaMM Ge3BOLHON CEPHOKHCION MeIHM HYMXHO B3fTh MJIA
H3BJIedeHHs BoAn H3 crupra. OJHa MOJIeKyJa CEpHOKHCJOH MeRH INpPHCOeJHHAeT
ZIBe MOJEKYJs BOXH. MosekyasapHHi Bec GespoaHoft conH pased 159,61. Huas cssa-

suBagna 20 © BOAEI HYXKHO B3fiTh '—’3—6—:88,7 P Gessoanofi conu. OGuuHO

6epyT HekoTopbit u3OuTOK (~ 100 r).

Tlocne no6GaBsieHHA K CIHUDPTY CEPHOKHCIOH MelH KOJAGY HeCKOJbKO pa3 BCTPAXH-
BAIOT H HarpeBalOT Ha BOAAHOA GaHe ¢ OOpaTHLIM XOJONWJLHHKOM A0 TeX mop, no-
Ka co/lb He OpHMET cBeT/1o-rosyGofl user. 3areM COMb OTAEHAIOT (GUIbTPOBAHHEM,
CIHPT TNepesHBaloT B KOJAOY M IeperoHsioT ABa-TPH pa3a € WHCTOH NpOKaJIeHHOH
OKHCbIO KaJblus., IIpHeMHHK npH 3TOM ROJXKeH 6HTb NJOTHO COeAHHEH C XOJIOAH/ib-
HHKOM H CHaOXeH XJopKaJbLueBoll TpyGKof ¢ CYXHM XJOpHCTHIM Kajbuuem. [Tocae
9TOrO0 B cnupre ocraercad oxkoso 0,5%! Boaw!.

JlanbHelmee 06e3B0XKMBaHHE 3TUJOBOrO CNHPTa NPOBOAAT CJAEAYOLHM 06pa3som,
B kpyrnojfoHHyr Koa6y eMKocTbio 1,6 a1 ¢ 0oOpaTHHIM XOJIO/HIBHHKOM HacblllatloT
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5 r cTpyXek MarHHs, HaiueaiooT 65—70 Mu cnupra, npuGasasioor 0,5 r fiona (xa-
TaJAM3aTOP) M HAarpeBalT JO TeX NOp, NMOKAa Bech MarHuf He NMPeBPATHTCA B STHJAAT
MarHus,

Ilpy 3TOM NPOHCXORAT CJEAYIOLIMEe PeaKLHH:

Mg +2C,H;0H—>Mg (OCyHs) 2+ H,
Mg (OCyHs) 2+ 2H,0—~Mg (OH) o +2CHsOH

Koraa nponecc 3akoHunTcs, K pacTBopy no6asasioT 800—900 MJ 06e3BOMXKeHHOTO
cnupta, KUIATtaT 30 MHH B KoJ6e ¢ O6GPaTHBIM XOJOAHJBHUKOM, 3aTeM CHHUPT OTrO-
HsloT. IlepBrie NOpUMH cnHpTa HeoGXoaMMO OTGpachiBaTb. O6Ge3BOXKEHHHIH CIHPT me-
peJHBalOT B BHICYLIEHHYIO NOCYAY H NJIOTHO 3aKpLIBAIOT, TILATEIbHO OXpaHAs OT AcH-
CTBUS BJaru BO3AyXa.

JaHHast MeTogMKa MO3BOJSiET MOJYYHTb 3THJIOBHH COHPT C COMEpXKaHHEM BJa-
ru ne Gosee 0,05 %.

XHMHYecKas NPOMBIIIIEHHOCTh BBHINYCKAeT METHJIOBHIH CHHPT DasJHYHOA KBa-
AuPUKanUKH ¢ conepxaHHeM BJard, B %' He Gosee: xu.—0,1; y.jp.a.—0,15; 1.—0,25.
BesBonmHbII METHJIOBHIL CIHUPT NOJYYalOT 06paGOTKON erc MeTHJaTOM MarHus ¢ TO-
crepywolneil oTroHKOf. B KpyriomoHHylio KoaGy BMecTHMOCTbIO 1,5 J, cHa6XeHHYIO
06paTHBIM XOJOAHJBHHKOM C XJODKaJblleBOH TPYOKOH, NOMeIaloT 5 I H3MesbyeH-
HOW MarHHeBOH cTpyXkH, 0,5 r fiona H BAHBalOT 4Yepe3 XOJOOHJBLHHK 200 Ma MeTH-
JoBoro cnupra. IIpH 3TOM NPOHCXOAHT 3HEPrHUHOe BhlAejJeHHe Boxopona. Ecan Bo-
popon Buiaenasiercs cnaGo, npubamasior eme 0,5 r fioga, a cMech cllerka Harpeba-
IOT Ha BOAsHOK GaHe 10 mnpeBpallleHHS BCEr0 MarHHA B METHJAT MarHus, BblIeJs-
IolKiicd Ha CTeHKaX KoJ6bl B BuAe 6esJoro ocafika. 3aTeM uepe3 XOJOAUNLHUK IIPH-
JHBaIOT B KO0y emle 600 MJA MeTaHOJa M KHOATAT cMech B TeueHHe 30 muH. OGes-
BOKEHHBIH METHJOBBII CIHPT NEePeroHAIOT, HCNOJB3YH eJIOUHHH Jedaermatop. B
CKJSIHKY, CHa6xeHHYIO X/JOpKasbliMeBOoH TpPyGkofi, coOHpaloT (pakKnHio, KHIAIYIO
B npenenax 64—65,5°C (npu passennd 760 mm pt. cr.). Ilpu meperoHke npHHHMa-
10T Bce MeDbl NPEAOCTOPOKHOCTH NPOTHB TOMAaZaHHS BJarH BO3AyXa B MeTHJOBHIH
CHHPT.

[MostyyaeMuifi METHJIOBHI CIHPT COXEPKUT He Gomree 0,05% BoAbL

ITPHJTIO)KEHHE 2

METOMKA NMPUTOTOBIIEHHA CTAHAAPTHOIO PACTBOPA BOAb
B DTUNOBOM CNMUPTE

B kauyecTBe CTaHAapTHOrO (HCXORZHOrO) PacTsopa AJA NPHTOTOBJEHHA MNOBEPOY-
HHX PacTBOPOB NpeAJaraercs HCHOJNb30BaTb PacTBOp STHJAOBOIO CNMpTa, COdEpIKa-
mui oxono 20% poan. Has ero npurotosaenns 80—100 ma 06e3BOXKEHHOro 3TH-
JIOBOTO CNHpTa (mpHJOXKeHHe 1) BBOAAT B CyXyI0O B3BeUICHHYIO IIOJIH3THJEHOBYIO
OyTHITb H 3aKpHIBAIOT PE3HHOBHIM KojmaykoM. C IOMOWIBIO NOBEPAEMOro THTPaTopa
OnpeRessOT OCTaBIIYIOCS B 3THJIOBOM cNEpTe BOAY. Jls 3TOr0 MEAMUMHCKHM NINDH-
leM Ha 1 MJa OTGHpaloOT U3 GYTHUIH 3TUOBHE COHPT M BBOILAT €ro B SYEHKY AJA
THuTpoBanHA, [Ipoby orTuTpoBoiBalOT. KoOMMuecTBO NapajsieNbHBIX Onpe/iesieHHd He
menee 3. O6bem peakruBa Hulepa, H3pacXOAOBAaHHBIA Ha THUTPOBAaHHE, YYHTHIBA-
10T npH RaibHefiuux pacyetax. [Ipumep. Ha turpoBanne 1 MJI HCXOAHOrO 3THJIO-
soro cnupra mouwrio 0,10 ma peakruBa @umepa ¢ TaTpoM 3,2 - 10~3 r/ma. B o6%n-
eMe WUTIpHUA HA | MJ B 3TWIOBOM CIHpTe comepxurcsa 3,2 - 10-3-0,10=0,32 - 10-3 r
Boan. Macca atuioBoro cmupta B o0beMe wmpuua paHa 0,8900 r. Jias mpuroros-
JeBHa cTaHRapTHOro pacteopa B3ATo 80 r atuaoBoro cnupta. B 80 r ncxoanoro aru-
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0,32.1073.80

0,8900
Maccy BOAbI HeoO6XOoAHMO MpHOABJAThL K Macce BOAH g, BHECEHHOI B ITHJIOBHIA CHHPT
TIDH NPHTOTOBJIEHHH CTaHAApTHOTrO pacTBopa. IlosnaThieHOBYIO 6YTHUIL ¢ 00e3BOXeH-
HbIM 3THJIOBLIM CIIUPTOM B3BeWIMBAlOT ¢ TOHHOCTBIO A0 0,0002 r.

Jasa npuroroBnenus npumepHo 20% CTaHZApPTHOTO pacTBOpa B 06€3BOKEHHBIA
9THJIOBBHIN CIMPT ¢ NOMOWBK wmmpuna Ha 20 MJa BBOAAT HaBecky Bojabl. Maccy Bse-
JEHHOI BOJH g ONPeleaslOT N0 pPasHOCTH MacC IUMPHUA A0 H Nocje XO3UPOBAaHHI
B sivefiKy BOAM ¢ TouHOCTbi0 A0 0,0002 r. [IpHroroBneHHBII CTaHAAPTHHIA pPacTBOP
TINATEIbHO NepeMelIHBalOT, KOHLEHTPaLHIO MOJYYeHHOIO CTaHAAapTHOIO pacTBOpa ¢
onpegeasioT no ¢opmyJe

JIOBOI'O CNHPTA COAEPMHTCSH =0,0029 r Boauw. Ilpu pacuerax 3Ty

g

c=——.100%.
A+g

MTPHJIOXEHHE 3

METOOQMKA NMPUTOTOBJIEHNSA PEAKTUBA K. BUILLEPA
U ONPEAENEHUE EFTO TUTPA

MNpurotosnenne pacTeopa peakrtHea MHwepa ¢ THTPOM

2.10~3—5-10"2 r/mx

Peaxktus K. ®umepa moctymaer B npogaxy B BuAe ABYX PacTBOPOB (B OTA&Nb-
HBIX CKJISIHKaX):
l— cepHHCTHIfi aHTHADHI B NHPHINHE;
2— fioj B MeTaHoOJ€.
Has nonyuenns peaktuBa Puumepa ¢ tarpom 2. 10-3—5.10-3 r/Ma cmewn-
BalOT 3TH DacTBOpH B cooTHomeHuu 1:2,17, T'oToBHi pacTBOp BHAEPKHBAIOT 24 4
B TEMHOH repMeTHYHOH IOCYHe.

MpurotoBneHre pacrsopa peakrHBa (Omuepa ¢ TMTPOM

0,5-1072—1.10"2 r/ma

Jast npurotoBieHns peaktisa @Pumepa ¢ turpom 0,5-10-3—1.10-3 r/Ma
cMmemHBaior 160 ma pacrsopa 2 ¢ 75 ma pacrsopa 1 u npubasasior 290 Ma mera-
HOJa, coAepxalero He Goaee 0,08—0,1% Boan. PacTBOp BHAEPKHBAWOT 24 4 B TeM-
HOH repMeTHYHOHA mocyne.

MpuroTornenne pacTBOpa peakTHsa Muwepa ¢ THTPOM

0,1 -1073-0,5- 1073 r/ma

Ias upurotoBseHHss pa30aBJEHHOTO pacTBOpa peakTHBa DHIllepa CMeLIHBAIOT
80 Ms1 pacrtBopa 2 ¢ 38 MJa pacTBopa 1, TIaTe/bHO NepeMeMIMBAT H A06aBAAIOT
600 Ma MeraHosa, cofepxaitero He Goaee 0,08—0,1% Boan. Pacrsop BHAepXKHBa-
10T 24 u B TeMHON repMeTHYHO#H mocyle.
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YcraHoeka TMTpa peaktusa ®uwepa

HAns pactBopos peaktuBa ®muuepa c¢ tatpoM or 0,5-10-% no 5,0 - 10-3 r/ma
HCNOJAB3YIOT HAaBECKY BOJbl, KOTOPYIO C NOMOINbIO MHKpOLINPHiA Ha 10 MKJ BBORAT
B fAveilKy, COAepKallyio NpelBapHTEeJbHO OTTHTPOBaHHHA peakrHBoM Pumepa Me-
THJAOBLIAl CIHPT.

JAas pacteBopos peakTHBa Puwepa ¢ TutpoM 0,5 - 10—3—1,0 - 10-3 r/ma BBo-
JAT 5 MKA BoAM; AAsl pacTBopoB ¢ THTpoM 1,0 - 10-3—5,0 - 103 r/ma—I10 Mka
BORH. BHeceHHyl0 BJary oTTHTpOBHBaIOT peakTHBoM Puiepa.

Tutp peaktHBa @Pumepa T — KOJHYECTBO BOAH B FpaMMax, COOTBETCTBYOlee
I Ma peaktHBa PHwepa, BHIYHCAAIOT MO ¢GopMyJe

rae g-—macca JAMUCTH/UIHDOBAaHHOH BOJH, OTAO3HDPOBaHHAS MHKPOLUNPHUEM B
sueiKy, T;
v — 06beM peakTHBa PHulepa, H3PACXOLOBAHHHIA HAa THTPOBAHHE, MJL
Muxpownpun, Ha 10 MKJA KaJuGpYIOT MO AHCTHJIHDOBAaHHOM BOJe Ha OTMeTKax
10 u 5 MxJa, B3Bem#Basi ero J0 M Tocje AO3HPOBaHHsA BOAM ¢ Tounoctsio 0,00002 r.
Maccy AHCTH/IMPOBAHHOH BOAH BHUYHCJIAIOT KaK CpefHee H3 NIATH B3BelIHBaHHA.

YcranoBka THTpa peakTHea @uliepa No CTaHAAPTHOMY PacTEOpy BOALI
B METMNOBOM CRMPTE

Ias pactopos peakruBa ®duwepa ¢ tutpom 0,1 - 10-3—0,5 - 10~3 r/ma ucnons-
3yIOT HaBeCKy CTaHJapTHOTO pPacTBOpa METHJOBOrO CIHpPTa, COAEpKalIero OKOJIO
20% BoOAB, KOTOPYIO BBOAAT B SIYEKY, CONEPXKAILYIO NpPEABAPUTEbHO OTTHTPOBAH-
#bill peakTHBOM (dHIlepa MeTHJOBHIH CIHPT.

Adast pacrBopoB ¢ tatpom 0,1 - 10-3—0,2 - 10-3 r/mMa mmpuuem na 10 MKA BBO-
AAT B AYeAKY 5 MKJM CTAHAAPTHOTO PacTBOpPa BOAH B METHJIOBOM CIMpTE; AJsS pac-
TBOpoB ¢ THTpom 0,2 - 10-2—0,5 - 103 r/ma —10 Mkn craupapThHoro pacrsopa. Bre-
CeHHHH B siuefiky CTaHZAPTHHE PacTBOp OTTHTPOBLIBAIOT peakTHBoM Pumepa. Tutp
peaktuBa ®Puwepa T B r/Ma BHIUHCAAIOT 1O dopmyae

£
&1 100

Uy

TAe g)— Mactca CTaHZapTHOrO pacTBOpa BOAH B METHJIOBOM CIIHPTE, OTAO3HpPO-
BaHHasl MHKDOIUNpHLEM B sYeiiky, T;
€ — KOHUEHTpauHd CTaHAAPTHOrO pacTBOpa BOABI B METHJOBOM cnupte, %:;
v;— o6bem peakTHBa PHINepa, H3PACXOAOBaHHHIT HA THTPOBaHHE, MJI.
Mukpownpnrn Ha 10 MK KaaHOGPYIOT Ha CTaHAAPTHOM PacTBOPe BOAB B METHJIO-
BOM crnupTe. 3HAUeHHe g BHUUCJSAIOT KaK CpelHee H3 MATH B3BEIIMBAHHMA.

[Ipumeuanne CranzapTHbil pacTBOp BOAH B METHJIOBOM CAHPTE TOTOBAT
B COOTBCTCTBHMH C NPHJAOXKCHHAMH | u 2.
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HPHITOXKEHHE ¢

NPOTOKON

noBepKK THTPaTopa

3aBOACKOH HOMep
IlpeanpusTHe-H3rOTOBHTENb

Harta Brimycka

Ipencrabaen
ViamepsieMblii KOMNOHEHT
Ipenean Hamepenus
JonycTuMas OCHOBHasi IIOrpeLIHOCTD

JKnakocTHble JHHHH npubopa
(repMeTHYHb, He TrepMEeTHYHBI)

Suefika
{rep»eTH4YHa, He repMeTHYHa)

TeMnepaTypa OKpy»alouiero BO3xyxa
[TokasaHHs CyeTYHKa COOTBETCTBYIOT (He COOTBETCTBYIOT) BeJIHYHHe JMO03bl THTPYO-

IMEero pacTBopa
CXoaHMOCTb pe3yJbTaTOB HaGMIOAEHHH He npesninaer, %
OcHOBHAfl OTHOCHTEJbHAS TIOTPeHOCTh npHGopa He npesniwaer, Y%

3akJ/oueHHe no IIpOTOKOJY

Hara ITodnuce zocydapcrsentozo nosepureas
Ta6auupal
MNpoBepka cOOTBETCTBMA NOKA33aHMH CHETYMKA BENMUMHE AO3b
Macca, 1 IMorpewHocTs
Jloaa, Tlokasanusa
ny<eroro 6i0Kca M CueTunkKa, M1 abcomioT- OTHOCH-
I0KCa ¢ Ro30f AO3H Has, M 'rem;‘uu
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TaG6auwma 2

NposepKa OCHOBHOM OTHOCHMTENbHON NOTPEIUHOCTH TMTParopa

INorpeuiHocTb
Macca Macca Bsoan,
BOXL! 10 OB6beM peakThsa Puuiepa, | ONPeAR/ICHHAR .
pacuery K3PacXOROBaHHLIA Ha ¢ LoMOUILI0 aﬁcgﬂor OTHOCH- Hp:{l::eeqa-
(¥ THTPOBaHHe (V,), Ma1 “F"V"C’Wa (W, W_ ) TenbHAs
r (Wyph ¥ pr et |G %
TaG6numa 3
Npoeepka cxopumocTu pesynbraros HabniogeHun
Ksagpar
Eannnunni OTKJIOHERHE €NHHHMUYHOTO 2;21:;‘1%?3
pe3yJabTaT pesyabrata nabuogenui pesyabTata Ee’;‘;ff:gz;:;‘;
1a6Moxenui OT CpejHero sHaueHHs HBGMOREHHA | MaGuioRen s TMpuMeuanue
() (vi—v), OT CpeAHero S), %
M Ma 3HaueHUHA
(vi—v¥
METOOMKA

nosepku nabopaTopHLIx TMTPATOPOB ANA ONpefeneHHA cOAepMAHHA BOAL!
B OPraHMuECKHWX PacTBOpMTEnsx
MU 13—74

Penaxkrop C. I'. Buasxkuna
Texuuueckuit pepakrop B. H0. Cuuprosa
Koppekrop B. M. Cuuprosa
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