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YTBEPXKJAIO
I'naBHbIi rocyaapcTBeHHbIH CAHUTAPHBII
Bpay Poccuiickoii ®epepaunu
I'. T'. OnHieHko
6 urons 1999 r.
MYVYK 4.1.768—99
Jlata BBezieHus: 6 ceHTa6ps 1999 r.

4.1. METOJBI KOHTPOJIAA. XUMHYECKHE ®AKTOPHI

Mertoauka KoM4YeCcTBEHHOTO OnpeeIeHHs
3K30reHHOro (peHoJIa B GHocpenax (Mo4a)

Meromyeckue yka3aHus pa3spaboTaHbl B COOTBETCTBHH ¢ TpeOOBaHHAMH
I'OCTa 8.563—96 «Mertommky BbinonHeHHs m3Mepetnin» 1 'OCTa P1.5—92.
Merompka aHan3a METPOJNIOTHUECKH aTTECTOBaHa U 0OecreYUBaeT Onpezeie-
HHe (eHONA B AMana3oHe KOHUeHTpauuii 0,1—1,2 Mxr/cm3.

CsHsOH Mos. Macca — 94,12

®enon — GecuBETHbIE KPUCTAUIBI C XapaKTEPHLIM 3aMaxoM. Tyxun —
181,75 °C, Thnasn — 40,9 °C. ddeHoN pacTBOPUM B BOAE M OPraHHYECKHX
pactBOpHTENAX. DEHOM OTHOCHTCS KO 2 KJIACCY ONACHOCTH.

Meroauka obecneyuBaeT BBINONHEHHE M3MepEHHH C CyMMapHO#
MOTPEINHOCTbIO pe3ynbTaTa H3MepeHuid 12,6 % npH JOBepHUTENILHOMH
BeposTHocTH 0,95.

CymmHocTs MeToAa

Meron ocHOBaH Ha neperoHke ¢peHoNa ¢ BOAAHLIM NapoM U ¢oro-
METPHYECKOM OMNPEIENeHHH MO a30KpacHuTeno, obpasylouieMycs IpH
B3aHMOJIEHCTBHH (heHONA C IMA30THPOBAHHBIM TAPAHUTPOAHHIIHHOM.

OnpezeeHnio MEWAIOT KPe30JIbl.

Huxuuii npenen uamepeHus B o6beMe npobsl — 0,05 Mxr.

JnutenbHOCTh aHanu3a — 30 MUH.

W3panue opuumanpHoe
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CpeacTBa H3MepeHHid, BCIOMOTraTe/IbHbIE YCTPOHCTBA, PeaKTHBEI

JIpu BLINOMHEHMM MPHMEHAIOT CIEAYIOLMHE CPEACTBA M3MEpeHHii,
BCIIOMOTaTeNbHbIE YCTPOHCTBA, MAaTEPHAlIbl X PEAKTHBBI.

Cpedcmea usmeperuti
Cnektpodoromerp CD-26

Becoi 1aboparophste BJIP-200 ananut. I'OCT 24104—80E
IIxad cymmmbhbii IICC-80 IT YXII 4.2 TY 16.531.743—83
Cexynaomep «Aram I'OCT 5072—79E

Tepmomerp nabopatopHslii kanbHbli TJI-2,
npenen u3mepenus 0—100 °C,

neHa aenenuns 1 °C T'OCT 215—73E
Konbs1 MepHble 2—100—2, 2—50—2,
2—-25-2 I'OCT 1770—74E
IMunetkn 4—2—1, 2—1—5, 6—2—10 I'OCT 20292—74E
YcTaHoOBKa LTA NEPErOHKH ¢ BOAAHBIM TapOM
(npunox. B)

Peaxmusbt
®eHon u. 1. a. I'OCT 6417—72
Hatpusa kapboHar x. u. IroCT 83—79
Hatpus HUTPUT X. 4. I'OCT 4197—74
ITapaHHTpOaHUIHH X. Y. TV 6—09—06—545—75
CongHas KHCIOTA X. 4. TOCT 3118—77
IIlaBeneBas xucnora y. I'OCT 22180—76
Boxna aucrHiupoBaHHas I'OCT 6709—72

TpeboBanung Kk 6e30NaCHOCTA

ITomeuleHne /id NpoBeNeHNs N3MepEeHHI TOJDKHO COOTBETCTBOBATh
TpeboBanuam «IloxkapHbIX HOPM NPOEKTHPOBAHHSA 3MAHUH M COOPYXKe-
Huit» (CHHII ITA-5-700) u «CaHHUTapHBIX HOPDM NPOEKTHPOBAHHA NPO-
MblineHHbIx npeanpustuii» (CH-245-71) u CH n I1-74.

IIpu BLINONHEHUH PabOT HOIDKHBI ObITH COOMIOAEHB! MEPbl NPOTH-
BomoXxapHo# 6e3omacHocTH B cooTBeTcTBHHM ¢ TpeboBanuamu I'OCTa
12.1.004—85 u npaBuna TeXHHMKH 0€30NMACHOCTH B COOTBETCTBHH C
I'OCTowm 12.1.007—76.

IIpu pabote HeobxoauMo cobmopats «IIpaBuna mo TexHuke 6e30-
NaCHOCTH M NPOHM3BOJCTBEHHON CaHUTApUH NMpPH paboTe B XMMHYECKHX
nabopartopusx», yrsepxaedst M3 CCCP 20.12.82 (M.,1981), u «IIpaBu-
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Ja ycrpo#icTBa u Oe3onacHoii 3kcIulyaTalui cocyAaoB, paboTalouux nog
nasjieHueM», yTBepxaeHsl I'ocroprexHamsopom CCCP 27.11.87 (M.:
Henpa,1989).

Ilpu pabote ¢ peakTHBOM cobniofaroT TpeGoBaHus 6e30MacHOCTH,
YCTAHOBJIEHHbIE A8 PaboT ¢ TOKCHYHBIMH, €KUMH U JIETKOBOCIIIaMe-
HsomuMucs BemectBamy no F'OCTy 12.1.005—88.

Ilpn BbimONHeHHH W3MepeHHit ¢ HCNOAbL3OBaHHEM CneKTpodoTO-
MeTpa coOmoAaloT npaBHIa 3NMEKTPOOE30NacHOCTH B COOTBETCTBHH C
TI'OCTowm 12.1.019—79 1 HHCTPYKLMH 1O 3KCIUTyaTauuH npubopa.

TpeOoBanus K KBATH(PHKAUMH oepaTopa

K BbInONHEHHIO M3MEPEHHIT JOMYCKAIOTCA JIHLA, KMEKoLe KBaTHU-
KaLUIO He HIDKe MHKEHEPa-XUMHKa 1 ONBIT paboThl Ha ciekTpodoToMeTpe.

YcioBus u3mMepeHuit

Ilpu npoBemeHHH MPOLECCOB MPUTOTOBIEHUA PAaCTBOPOB H MOArO-
TOBKH NPo06 K aHaJIM3y COOIIIONAIOT CIIEAYIOUIME YCIOBHA:

e TeMnepatypa Bo3ayxa (20 £ 5) °C;

e atmochepHoe gaBneHue 630—800 mum pr. cT.;

e BIaXHOCTb BO3AYyXa — He 6onee 80 % npu TeMnepatype 25 °C.

BrinonHeHue U3MepEHHH Ha CIeKTpodOTOMETPE NPOBOJAT B YCIIO-
BUAX, PEKOMEHIYEMbIX TEXHHYECKOH HOKyMeHTalHel no npubopy.

IloaroroBxa K BbINOJHEHHIO umepelmii

ITepen BbIMONHEHHEM H3MEpEHHH NMPOBOAAT cleAylouHe paboTel:
MPHIOTOBJIEHHE PACTBOPOB, YCTAHOBJIEHHE I'DaJyMPOBOYHOH XapakTe-
PHCTHKH, 0T6Op Npob.

ITpuzomosnenue pacmeopos

Consnan xucnoma, 4 “o-uvlit pacmsop. 10,0 cM? KOHIEHTPUPOBaHHOMH
cossHoit kucnotht (p = 1,19 r/cm3) mobasmator k 100,0 cM3 aucTummpo-
BaHHOI BOJBI.

Humpum nampus, 25 Yo-noiii pacmeop. 251 HATPUTA HaTpUs pac-
TBOPAIOT B 100 cM3 MUCTHILTNPOBaHHO BOADI.

Taparumpoarumn, 0,1 Y6-wwui pacmsop. 0,1 T NapaHUTPOAHIWINHA, Mpel-
BapPHUTENIbHO BbICYLIEHHOTO NpH TeMneparype 60 °C B TeueHue ng 4, pacTBO-
PSIOT B 4 %-HOM PacTBOPE COIAHOM KHCIIOTHI B MEPHOM KOJGE BMECTUMOCTLIO
100 cm3. Ilepen ynotpebnenueM pacTeop oxsaxaatot fo 0—S5 °C.
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JHuazomuposanusiit napanumpoanunun. 12,5 cM3 oxJ1aXXaeHHOTO pac-
TBOpPaA MApaHUTPOAHIUINHA NPHINBAIOT B MEPHYIO KONOY BMECTUMOCTBIO
50 cM3, npubaBIAIOT NocTeneHHO 2,5 cM? pacTBOpa HUTPHTa HATPHA U
yepe3 HECKOJbKO MHHYT XOBOJAT 06beM a0 50 cM3 nUCTHILIMPOBaHHOMH
BOfOH. JIMa3oTHpOBaHHE NapaHHTPOAHWUIIHHA CHELYeT NPOBOAHTL B
BBITAKHOM LIKady.

Llasenesan kucnoma, 10 Yo-nwiit pacmeop. 10 T maBeneBoil KHCIOTHI
pacreopsiot B 100 cM3 AHCTHILINPOBAHHOM BOABI.

Hcxoonsi  pacmsop Ona  2padyupoeouHOil  XApAKMEPUCIUKY,
1 m2/ci. B Mephy1o konby BMecTHMOCTBIO 50 cM3 noMemasot 20—30 cm3
JHCTHIUTMPOBAHHOH BOJIbl M TOYHYIO HABECKY CBEXENEPETHAHHOTO de-
Hona 50 Mr 1 noBoaaT 06beM Ko S0 cM3 IUCTHILTHPOBAHHOH BOIOM.

Pabouuit pacmeop 0na ycmanosnenus zpadyupogoyHoli Xxapaxmepu-
cmuKu ¢ codepxcanuem genona 10 mxe/cm® TOTOBUTCS NyTeM pa3baBieHus
nepex OTTOHKOH.

Yemanoenernue epadyuposoyroti xapaxmepucmuxu

I'paayupoBOUHYI0 XapaKTEPHCTHKY, BBIPAXKAIOUIYI0O 3aBHCHMOCTD
ONTHYECKOH MIOTHOCTH OT KOHUEHTPaLHHK deHoNa B npobe, ycTaHaBIH-
BAIOT MO 3 cepHiM PacTBOPOB.

PacTBOpb! s rpaxyupOBKH F'OTOBAT B MEPHbIX KOJI0aX BMECTHMOCTBIO
100 cm3. [Tns 3TOro B KaXayo KoJOy BHOCAT pacTBOP COIJIACHO Tabiuie.

Tabnuua

CTanIapTHbIe CMecH IS YCTAHOBJ/ICHHS IPAyHPOBOYHOH XapaKTePHCTHKH
TIPH OnIpefesicHHH KOBIeHTpaLuH ¢erona (pparMenT mKabi)

Howmep cMecH 1g rpaiyHpOBKH 1 2 3 4 5
O6bem pabouero pactsopa (10,0 mxr/cm3), em3] 1,6 | 2,0 | 40 | 8,0 | 16,0
CopepxaHue ¢eHona, Mxr/cm3 0,16 0,20 } 0,40 | 0,80 | 1,60

Jins ycTaHOBJIEHHS IPaJlyHPOBOYHOM XapaKTEPHCTHKH B KOOy s ne-
PETrOHKH NOMEMIAIOT 5 cM3 CTaHAAPTHOTO PacTBOPa, AOGABIIAIOT LLABEIEBYIO
KMCIIOTY JI0 KMCIIOH peaklMH cpefbl MO JIAKMycoBOil OyMare W mpoOBOISAT
MEPEroHKy ¢ BoAAHbIM napoM. OtronsioT 10 cM3 npobel. K otroHy o6nemom
5 cm3 nobasmaiot 0,04 r xkapboHaTa HATPHA M TILATENBHO NEPEMELINBAIOT,
3areM po6asisor 0,4 cM3 QHA30THPOBAHHOTO MAapPaHUTPOAHWIHHA M Yepe3
20 MHH 3aMepAIOT ONITHYECKYIO IUIOTHOCTD Ha CrieKTpodoTOMETpE B KIOBETaX
€ paccTosHUeM Mexay pabouumu rpaHamu 10 MM npu 494 HM.
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Omobop npob

OT160p npo6 Mouu B o6beme 100 cM? NPOU3BOANTCA B TILATENBHO Bbl-
MBIThIH CTEXISHHbIN COCYA € IPHTEPTOH NPOOKoit. AHAIH3 MOYH MPOBOJUTH
cpasy WM XpaHUTh B XOJIOXHWIbHUKE He Goliee 12 4 nocite oTGopa mpobsb!.

Boinoanenne A3MepeHHii

Jina ananusa GepyT 5cm? MO4YH, HAIMBAIOT B KOJIOY I NMEPETOHKH,
JI00aBJIAIOT 1UABENEBYIO KHCIIOTY [0 KHCIIOH PEaKliHH Cpelbl N0 JIAKMYCOBOH
Oymare u BeAyT MEPETOHKY C BOASHLIM MapoM. M3 monyyeHHOro OTroHa
oTOHparoT 5 cM3 npobsl, nobarisior 0,04 r kapboHaTa HATPMS H TLIATENLHO
nepeMemIHBaloT, 3ateM jpobasmmior 0,4 cM? pacTBopa AHA30THMPOBAHHOIO
napaHuTpoaHwmHa. CofepkuMoe NpoOHPKH BHOBb IHEPTHYHO BCTPSAXH-
BAIOT M yepe3 20 MHH 3aMepAIOT ONTHYECKYIO IUIOTHOCTb PACTBOPOB B KIOBE-
Tax ¢ pacCToAHHEM Mexy pabounmu rpatamu 10 mm npu 494 Hm.

BorunciieHBe pe3yibTATOB H3MepeHHH

Konuenrtpauuio (C) peHona B Moue (MKr/cm3) BBIMMCISIOT O opMyne:

c.Gh
g

C, —KOHLEHTPalUsA BELIECTBA MO TIPaAyHPOBOYHOMY rpaduky,
MKr/cM3;

¥, — 06beM MOUH, B3ATOH 11 NEPErOHKH, CM3;

V, — 06veM neperHanHoii mpo6wl, cM3.

rae

BuyTpennuii onepaTHBHBIH KOHTPOJIbL

BHyTpeHHHii onepaTHBHBIH KOHTPOJIb KayecTBa pe3yJbTaTOB KOH-
TPONBHOTO XHMHYECKOr0 aHanu3a (CXOAMMOCTb, BOCIIPOH3BOAUMOCTb,
TOYHOCTb) OCYILECTBIIAIOT C LIENIbIO MOJNYyYEHHA ONepaTUBHOM HHpOpMa-
UM O Ka4YecTBe aHAJIM30B M NMPUHATHA NMPH HEOOXOQUMOCTH ONEpPATHB-
HBIX Mep o ero nosbienuio (MU 2335—95).

OnepamugHbiii KORMPoRL CXO0UMOCIU

TTeproAMYHOCTb KOHTPOJIS CXOHMMOCTH H3MEPEHHI 3aBHCHT OT KOJIHYe-
crBa pabounx usMepenmii (2 napamienbHbie npoObi). OT6HpaloT 2 NMPobuI
MOYH H KDKAYIO M3 HUX aHAIH3HPYIOT B COOTBETCTBHH C POIMHCHIO METOIMKH.

PesynbTaThl NMPU3HAIOTCA YHOBJIETBOPHTENBHbLIMH, €CIH BBINONHSA-
€TCA yCIIOBHE:
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|C,-C,|<001d-C, rae

C,u C,- pe3ynbTaThl aHanH3a | 4 2 npob;

d — IONyCTHMOE PacXoXAeHHEe MEXAY ABYMs pe3yJIbTaTaMH OOHOH U
To# e mpobsi (d = 35 %);

C_,— cpeziHee 3HaUEHHE MEXIY ABYMS OTIPENETECHHAMM.

OnepamugHuiii KOHMPONL MOYHOCMU

TlepHOaHYHOCT KOHTPOJIA MOTPEIIHOCTH M3MEPEHHil 3aBHCHT OT
KOJHYecTBa pabouux U3MEPEHHH 32 KOHTPOJIMPYEMbIH NMEPHOX U omnpe-
JeTseTCA MIaHaMH KOHTPOJIA.

OO6pa3uaMH Ui KOHTPOINA ABJIAIOTCA NMPEACTaBUTENbHbIE NPobbl 610-
cpell, K KOTOpBIM JieNaioTcs fo6asku B BUAe pacTBopa. Otbupaiot 2 npobbl
¥ K OJIHOM M3 HHX AeNaloT J06aBKy B BHE pacTBOpa TAKUM 06pa3oM, YyToObl
UX COHEpPXKaHHE YBENHYUIIOCH 1O CPABHEHMIO ¢ MCXOAHbIM Ha 50—150 %.
Kaxayro npoby aHaJIM3UPYIOT B TOYHOM COOTBETCTBHM C MPOMMUCHIO METO-
JIUKHA W TTOJIYYaloT pe3ynbTaT aHaju3a HCXOAHO# paboyeit npobbl X 1 pabo-
yeii mpo6bl ¢ mobaekoii X' PesynbraTe! aHann3a ucxogHoit paboueii npodb
X u paboueit npobbl ¢ Ko6aBkoil X’ nonyyaror He MO BO3MOXHOCTH, a B
OIMHAKOBBIX YCIOBHAX, T. €. MX MOJIYYaeT OJHH aHATHTHK C HCIOJb30BaHH-
eM oziHoro Habopa MepHOH Nocy/bl, OAHOH MapTHH PEaKTHBOB H T. A.

Pe3ynbTaThl KOHTPOJIA NMPHU3HAIOTCA YHAOBJIETBOPHTENbHBIMH, €CIH
BbINOJIHAETCA YCIOBHE:

| X~X-C| <Ky, rae
C — nobaBka k npobe B BUAE pacTBOPa C KOHLEHTpaLHeii, MKr/cM3;

K;— HOpMaTHB ONepaTHBHOTO KOHTPOIA NOTPELIHOCTH, MKT/CM3.
IIpwu BHewHeM koHTpoute (P = 0,95) npuHUMAIOT

Ky= \IAZX- +A2x , Tae

A’ 1 A%, — XapaKTEPUCTHKH MOTPEIHOCTEH UTA HCXOAHOH NpobhI K
npo6kI ¢ gobaBKo#, MKI/cM3.
A,.=0165-X'nA,=0165-X
Ilpn BHyTpHIabopaTopHOM KoHTpoe (P = 0,90) NpUHHUMAIOT, YTO
f - .
7=084 K,
ITpy npeBbimIEHHH ONEPATHBHOIO KOHTPOJISA TMOIPELIHOCTH JKCIIe-
PHMEHT NMOBTOPAIOT. IIpH NOBTOPHOM MPEBLILIEHHH YKa3aHHOIO HOpMa-

THBA BBLIACHAIOT NPHYHHbI, NPHBOIALIHE K HEYHXOBIETBOPUTEIbHBIM pe-
3yJbTaTaM KOHTPOJIS, H HX YCTPaHAIOT.
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IIpunoxenne A

P | B | 7
— I | —
e e
\ _/

Puc. 1. YcranoBKa mist co3aaHus paBHOBECHO# MapoBoii dassl.
1 — mepmomemp; 2 — naxudnas zaiixa; 3 — wnpuy; 4 — pesuroeas membpana;
5 — pasHosecHviil cocyd; 6 — npoba; 7 — mepmocmamupyeMas *cudKocmHas 6ans.

Puc. 2. CrakaH ¢ HABHHYMBAIOWIECHCSA KPBILKOM IIst
¢uxcanuu MpoGKH Ha (rakoHe.
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IIpunoxenue B

ITpubop mns ananu3a paBHOBECHOH NMapoBoii ¢a3sbi:
1 — mepmomemp; 2 — Haxuonas 2aiixa; 3 — wnpuy,; 4 — peunosas membpana;
3 — pasrogecHblii cocyo; 6 — npoba; 7 — mepmocmamupyeman scudkocmuan 6ans

IIpunoxenne B

VcraHoBka ons NEPErOHKH ¢ BOASHBLIM NMapoM


http://files.stroyinf.ru/Data2/1/4293743/4293743467.htm

