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YTBEPXIAIO
I 'naBHBIN rocyaapCTBEHHbIM CAaHUTAPHBIN
Bpa4 Poccuiickon Pepepauuu,
llepBriit 3aMecTuTenp MuHKCTpA 3ApaBO-
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I'. T. Ouutzenxo

29 uions 2003 r.,
Jlata BBeJeHHS: C MOMEHTA YTBEDXKIESHHA

4.1. METOJbI KOHTPOJUIL. XUMHUUYECKHUE ®AKTOPBI

DoToMeTpHYECKOE H3MEPEHHE MACCOBBIX KOHIEHTpAaUMH
(T-4) naTpuii (Huano-c) Tpuruapobopara (1-)
(uuanOopruapua2 HATPHUSA) B BO3AyXe paGoyel 30HbI

Meroandyeckue YKa3zaHUusA
MYK 4.1.1633—03

1. O6aacTy npUMEeHeHUS

HacTtosiye MEeTOAHUYECKNE YKa3aHHS YCTAHaBAMBAIOT KOJIWYECTBEHHEIN

doroMeTpHuecKuil aHanu3 Bo3xyxa paboueit 30HbI Ha CoAepKaHue LHaHOOop-
rUApUAA HaTpua B AMana3oHe MaccoBbIX KOHueHTpauwuii 0,15—2,30 MI/M>

2. XapaKTepHCcTHKA BellieCTBA

2.1, CrpykrypHas gopMyna
H

|
Na’[H-B-CNT

|
H

2.2. Omnupuueckas popmyina CH;BNNa.,

2.3. MonekynapHas Macca 62,84,

2.4. Peructpanuonnbiii Homep CAS 25895-60-7.

2.5. DUINKO-XMMHMYECKHE CBOMCTBA.

[{naubopruapuj HATpUA — KPUCTALIMYECKOE BeleCTBO Oenoro 1BeTa ¢
TeMmnepatypoil wiasneHus 242 °C ¢ pa3noxedneM. I'urpockonnyed. Xopo-
IO paCTBOPAETCA B BOJEe, MeTaHone. B CHIBHOKNUCIOM cpele ruapoIu3yeTCH.
BoccranoBurens. ArperaTHoe COCTOSHHE B BO3yXE — a3P030/b U Napsl.

2.6. TOKCHKONOrnYyeckas XxapaKkTepuCcTHKa.
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[{nanbopruapu HaTPHUA — BBICOKOTOKCUYHOE COEAMHEHHE, NPU HHIa-
NSUMOHHOM MYTU MNOCTYIVIEHHWS CIIOCOOHO [POHUKATL 4Yepe3 HEenOBPEeKACH-
HbI€ KOXKHbIE NMOKPOBBI. KJjlacc onacHOCTH — BTOPOH.

Hpeﬂenbuo nonycruman koHuenrpauua (ITIJIK) B sBo3ayxe paboueit 30-

HBI 0,3 Mr/n,

3. IlorpciuHOCTHL U3MEPCHHHA

Meroauka ofecrieuuBaeT BLINONHEHWE W3IMEPEHHUN LMAHOOpruipHia
HATpHUs C IOTPELIHOCTHIO, HE nmpeBbilarowed + 23 % npu aoBepUTENbHOIN
BepostTHocTH (,95.

4. MeToa u3sMCpCHHH

H3Mmepenne MaccoBOUM KOHUEHTpALMK LHaHOOPruApPHIA HATPHs BEITIO0)!-

HAKOT METOAOM QOTOMETPHH,
Metoa onpeacneHus OCHOBaH Ha 00pa3OBaHUU [IONMMETHHOBOIO Kpa-

CUTEINR — JUAHUINAA [JIYTAKOHOBOIQ anbAeruia.

H3MepeHue npoBOUAT NPU IJIMHE BOJIHBI 490 HM.

O16op pob npoBoAAT C KOHUEHTPUPOBAHUEM.

Huwxuuil npelesn M3MepeHus colepxaHus uvaHbopruiipua HaTpus B
aHanu3upyemoM obneme npoder — 0,125 Mmkr. HH)KHHH lpeael uiMepeHus
KOHLeHTpauuil B Bozayxe — 0,15 MF/M npu ot6ope 7 1M’ BO3AyXa.

M3Mepenuto He MewawT Terparuapodypad, Tonyol, Gopcoaepialuune
yrJ1€BOOPOAbI, OOpHas KMCI0TA. AHAIOMHUHYIO PEAKLMIO Jal0T LMaHUIbI U

LIHaHOBOROPOA.
5. CpeacrBa H3MCPCHUI, BCIOMOraTC/IbHLIC YCTPOHCTBA,

MaTepHAJIbl, PCAKTHBDI, PACTBOPBI

[IpH BEITONHEHUH H3MEPEHUH NPUMEHSIOT CAELYIOWINE CPEICTBA U3ME-
pEeHUH, BCIOMOraTebHbIe YCTPOHCTBA, MaTepUabl U PEAKTHBEI.

5.1. Cpeocmea usmepenui, 6cnomozamensiisle ycmpoucmeda, Mamepuaini
Doroanexrpoxonopumerp mapku KOK-2

Becol naboparopusie BJIA-200 2-ro knacca ["OCT 24104—88E
AcnupalMOHHOE YCTPOHCTBO A 0TOOpa rnpob

BO3/yXa TY 64-1-862—82
Ko6b! MepHbie, BMecTUMOCTHI0 25, 100, 1 000 oM’ ['OCT 1770—74E
ITuneTky, BMECTUMOCTRIO 1, 2, 5 CM3 ['OCT 29227—91
[IpoOupkH KONOPUMETPUYECKUE, MEPHBIE,

BMECTHMOCTHIO 10 e’ ['OCT 25336—82E
[lornoturensuble coCyabl PrixTepa TY 25-11-1081—75
OUIBTPOAEPAKATENE TY 95-7207—77
Ounetper ADA-BII-10 TV 95-743—80
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5.2. Peakmuest u pacmeopsi

Linanboprupu i HaTpus TY 2439-002-10645057—99

CraHaapT-TuTp aMMoHus poaasucroro 0,1 M/,ELM3,
| cM’ pacTBOpa COOTBETCTBYET 6,28 Mr

LUaHOOpruipuia HaTpus TV 2642-001-49415344—99
Kucnora ykcycnas, jneusHas 'OCT 61—75

[Iupuanu I'OCT 13647—78

AHUNUH, neperHanusiit, T,,, 184,4 °C ['OCT 5819—78

['nnpasun cepro-kucasiid, x4, 0,5 %-h BOAHBIH

pactsop ['OCT 5841—74

Kucnora cepnas, x4, 0,05 M pacteop ['OCT 4204—77

bpowm, xu I'OCT 4109—79

Harpus rugpoxenn, uaa, 0,1 M pacreop ['OCT 4328—77
JlucTuniinpoBaHHas BoJa 'oCT 6709—72

JlollycKkaeTcs 1pUMEHEHHE MHBIX CPEACTB HM3MEPEHMS, BCIIOMOIaresb-
HbIX YCTPOWHCTB, PE€akTMBOB U MaTEpHa/IOB, 00ECMEYHBAIOUIMX [1OKA3aTEeIu
TOYHOCTH, YCTAHOBJIEHHBIE /118 naHHO MBU.

6. TpeboBanus 6e3omacHOCTH

6.1. IIpu pabore ¢ peaktuBaMu cob0Jal0T TpeboBaHUs 6€30MaCHOCTH,
YCTAHOBJIEHHbIE 1 pabOTBl C TOKCHYECKUMHU, €AKAMMU M JIErKOBOCILIaMe-
Hstoimucs sewecrsamu rno 'OCT 12.1.005—88.

6.2. Ilpu nipoBeacHUM aHaIM30B rOPIOYKX U BPECAHBIX BEILECTB A0JXKHE]
cobuoaThCs MepI rpotuBonokaprou 6ezonacHocty no I'OCT 12.1.004—76.

6.3. [Ipy BBIIIOJIHEHUHM U3MEPEHUM C MCIIOAB30BAHUEM (DOTOIJIEKTPOKO-
nopumerpa cobiuogaroT npasuia IeKTpoOE30flaCHOCTH B COOTBETCTBHMHU C
['OCT 12.1.019—79 u uHCcTpyKLMe# 110 S3KCIAYyaTaLUK npubopa.

6.4. Pabora Ha (OTO3NEKTPOKONOPUMETPE HOJDKHA MPOU3IBOAMTLCA B
YACTOM [IOMELLEHMH, CBODOAHOM OT MbUIK, IAPOB KUC/OT M Lenoyeit. Bonu-
31 pudopa HE JOJKHBI PaclonaraTeCa PpOMO3JAKME W3AENMSA, CO3JAKLLUE
HeyobcTBa B pabore oneparopa.

6.5. B npouecce pabornl Heobxoaumo coOn0AaTH MpaBuia TEXHUKH
Oe3onacHOCTH 11py paboTe ¢ XMMHYECKON NOCYIOH.

7. TpeboBaHusI K KBAJTK(PUKALUU ONIEPATOPOB

K BBINOJHEHUIO U3MEPEHUR U 00pabOTKE UX pe3ysIbTATOB JONYCKAKTCH
JIMLA C BLICLIMM MM CPEOHECIenHalbHEIM 00pa3oBaHHEM, UMEIOLIHE HaBbl-
K1 paboThl Ha (JOTOINECKTPOKOIOPUMETPE.

8. YcaoBHSt H3MEPEHUM

8.1. IlpuroroBneHue pacTBOpOB U {IOATOTOBKY NMpOO K aHAIMU3y MpOBO-
JAT B HOPMaJbHLIX YCIOBUAX MNpH Temneparype Bosayxa (20 £ 5) °C, atMmo-
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chepHom pasneHuH 84—106 klla ¥ oTHOCHMTENHLHOM BRAXHOCTU HE DoJee
80 %.

8.2. BpinosHeHHE U3MEpEHUH Ha (POTOIIECKTPOKONOPUMETPE IPOBOLAT
B YCAOBUAX, PEKOMEHAOBAHHLIX TEXHUUECKON NOKYMEHTALMER K [Ipubopy.

9. IToaroroBka K BhINIOJHEHUI0 H3MEPEHU N

[lepes BoifOAHEHUEM M3MEPEHUN NPOBOAAT Ciexyloume paboTol: Npu-
rOTOBJECHHE PACTBOPOB, MOATOTOBKY (OTOIIEKTPOKOJIOPHMETPA, YCTAHOBJIE-
HUe rpagyHpOBOYHOHN XapaKTEPUCTHKU, 0TOOP nmpod.

9.1. IlIpuzomoenernue pacmeopos

9.1.1. CTaHﬂapT_SI-IbIﬁ pactBop Ne | uvanbopruapuia HaTpus ¢ KOHIECH-
tpauueit 100 Mxr/cm™ rotoBaT B MepHOM konbe BmectumocTbid 100 cMm”, B

KOTOPYIO BHOCAT 1,6 CM° CTaHIApT-TUTPa AMMOHHUS POJAHUCTOrO M HOBOAST

0o MeTku 0,1 M pacTBOpOM ruIpOOKUCH HATPHUA.
9.1.2. CT&H}]’.apTHbIH pacTBop Ne 2 ¢ KOHLEHTpauueit 2,5 MKr/cM® LIMaH-

Oopruapuaa HaTpUsa roTOBST COOTBETCTBYHOLUMUM pa3ﬁaaﬂenueM CTaHAApTHO-
ro pacteopa Ne 1 0,1 M pacTtBopoM ruapookucu Hatpus. PacTBOpbl roToBAT

repeJ yroTpebacHUeM.
9.1.3. Ouucrka nupuauua. ITupuaud kunataT 1 B K0n0e ¢ 00paTHbIM

XOIOAWIBHUKOM B MPUCYTCTBHHM wesioyn (Ha 100 cM° [MpuanHa 106aBisIoT
6—7 r wenoun) ¥ neperoHsoT. OT0UparoT Ppakumio, Kungmyro npu | 14—
116 °C. XpaHAT B TEMHOM MECTE.

9.1 4 Boadeli pacTBOP THAPa3HHA CEPHO-KUCIOrO 0,5 %. Pacropsior
B 99,5 cm’ IIHCTHJIHHPOB&HHOH oAbl 0,3 I ruipa3sMHa CEpHO-KHUCIOTO.,

9.1.5. PactBOp cepﬂou KUCIOTS! 0 ,05 M. Ilomeuuator B MEPHYIO kon0y,
BmecTHMOCTbI0 1 000 cM’, 2,66 cM” KOHLEHTPUPOBAHHOI cepﬂon KHCJOTHI,

IJIOTHOCTHIO 1,84, H JOBOAAT 10 METKH JMC m.rml»:}posaﬂﬂou BOJIOPI
9.1.6. Pac*rsop 6poma. Cmewusaior 0,5 cm” 6poma ¢ 50 CM° IUCTHIIH-
pOBaHHOH BOAbl. XpaHAT B TEMHOI CKASHKE B XOJIOIUIbHHKE He Oolee S

CYTOK.
9.1.7. Pacmop ruapokcuna Harpus 0,1 M. [lomewaror B K010y, eMKO-

creio 1 000 cM° 4 © TUAPOKCHAA HATPHS M AOBOAAT A0 METKH JIACTHILIINPO-

BaHHO BOJIOH.
9.1.8. CoctaBHoit peaxTnB. ['OTOBAT CMeleHMEM NUPUIMKEE, YKCYCHOM

KHCJIOTHI M aHUINHA B COOTHOLIEHUH 10 : 5 : 1. XpaHaT B TEMHOM CKISHKE.

9.2. [loozomoexa npubopa

[ToaroToBky (OTONEKTPOKONOPUMETPA MPOBOAAT B COOTBETCTBUH C
PYKOBOACTBOM IIO €0 3KCIUTYyaTal[UH.
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9.3. Yemanoenenue zpadyupoeounoii xapaxmepucmuku

[panyMpOBOYHYIO XapaKTEPUCTUKY, BRIpAXaIOLLYI0 3aBUCUMOCTb OITH-
YyeCKOH MIOTHOCTH PAacTBOpa LIMAHOOpruapuaa HATPHA OT €ro Macchl, ycra-
HABJIMBAIOT 110 MATH CEPUAM PACTBOPOB M3 IATH NapasuiCIbHBIX ONpenelie-

HUI JUIA KaXA0#A cepuu cornacuo tabu. 1.
Tabnuuya 1

PacTBopbl 418 YCTAHOBJICIHA TPAIyHPOBOYHOH XAPAKTEPHCTHKH
npu onupedeeHH Haubopruapuaa HATPHA

CraHzapTHBINH pacTBOP 0,1M pacreop
No 2, ¢ KOHIIEHTPALUEH

2.5 MKr/cM’

Conepxanue unasbop-
THAPH/A HATPUSH, MKT

Homcep THAPOKCHAA HATPHA,

CM

CTaHJAPTA

. 000
0,05 0,95
3 [ o0 | 09 [ 02
4 1 o2 ] o8 1 050
s [ o4 1 06 | 100
0,2

3atem po6asistor no 1,5 cm® 0,05M pactBopa cepHoit kucnotsl, 0,1 cM®
pactBopa OpoMa, Mo KamasM IujpasvHa CEepHO-KHUCJIOr0 J0 HCYE3HOBEHUSA
KEITOH OKpackH, | CM> COCTABHOTO PEAKTHBA U J0 8 CM® JOBOMAT AMCTHIIIH-
poBanHoi Boaod. [locne noOaBneHMs KaXAOro peakTuBa pacTBOPHI TIIA-
TeJibHO liepemelunsaroT. Yeped 30 MUH OKpall€HHBIE B XKEATO-OPAHXKEBLIH
IBET pacTBOpbl (OTOMETPUPYIOT B KIOBETE C TOALUHHON CBETOMOINIOLIAKOLLLE-
ro caos 20 MM npu piiMHe BOJHBI 490 HM O OTHOLUEHMIO K pacTBOPY CpaB-
HEHUA, HE copepxKauieMy onpeneiaseMoro Bewiecrsa. OKpalUCHHbIE pacTBO-
Pb! YCTONUMBLL B TeueHue 3 4. CTpOoAT rpafyupoBOYHBIH rpaduk: Ha OCh Op-
AUHAT HAHOCAT 3HAYEHHS OINTHYECKUX MJIOTHOCTEH, HA oCh abcuuce — CooT-
BETCTBYIOILUHME MM BEIMUYHUHLI COAEPXAaHUA LMaHOOpPruApuaa HATpUA B rpa-

RYUPOBOYHEIX pacTBOpax (MKT).

9.4. Ombop npob so3dyxa

Bo3ayx ¢ 06beMHBIM PAcCXOAOM 2 AM /MHMH acHpUpPYIOT Yepe3 IocCIIe-
JOBATENbHO COeAUHEHHEBIC (UIbTD, 3aKpemieHHbll B duabTpoaepKarene, u
[OrI0TUTEAbHBIH cocya ¢ 4 cm” 0,1 M pacTBopa rHAPOKCHEA HATPHA,

s onpeaenenus Y2 [IK Heobxonumo orobpars 7 m° Bo3ayxa. Ilpo-
Ob1 aHaNM3UPYIOT B IeHk 0TOODA.

10. BoinosiHeHUe H3MepeHUs

OunbTp U3BIEKAOT U3 (buﬂb'rpgmepmawm, MOMEILAIOT B KOJOPHMET-
pU4eCKyro npobupky, 3anusaoT 4 cMm” 0,1 M pacTBopa rupokcuaa HaTpus U

15
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BLIZIEPKUBAKOT 15 MHH NP NEPUOAUYECKOM BCTPAXHUBAHUU. 3KCTpaI{T H CO-
NEPKUMOE TIOTTIOTUTENBHOIO CocyAa OOBEAUHAKT U AOBOAAT 110 8 cm” 0,IM
pacTB 3pcaM rufpokcyaa Hatpusa. Ha aHanus orbuparor | cM’, 100aBIAIOT 110
1,5 cm” 0,05M pactBopa CEpHOM KHCIOTBEl M 3aBeplIatOT aHAIU3 BHILEOIHU-

CAHHBIM CIIOCOOOM.

11. BeIuncjcHue pe3yibTaroB H3MCPEHHH

KoHuenTpauuio LManbopruipuaa Hatpus B Bosayxe (C, Mr/M’) BbIMUC-
NS0T 0 POpMYJIE:
a-6
C=—,r11e
oV

a — KOJMYECTBO BELUECTBA, HAMUSHHOE B aHAIH3MPyeMOM 0ObeMe pac-

TBOpA NO FPajyHpOBOHHOMY I'DA(HKY, MKT;
g — 06wt 06BEM NPOGH, CM’;
6 — 06beM pacTBopa, B3ATOrO /1A aHAJIHU38, CM”;
V — o6beM BO3ayXa, 0TOOPARHOTO J1Jis aHAIIN3A (,U,M ) 1 IPUBEAEHHOIO X

HOPMAJIbHBIM YCIIOBUAM (ITpusiox. 1).

3.

12. OdopmiicHue pe3yabTATOB ANATH3A

Pe3ynbTaTh! KOJIMYECTBEHHOrO aHaM3a npeactasnsior B Buze (C + A) Mr/m,
P =095, rue A — xapakrepucruxa lorpeuwHoctd, A= C- 23 - 0,01.

13. KOHTPOJbL MOrpelIHOCTH METOAUKH

3HAYCHUSA XAPAKTEPUCTHKHA IOrpeuiHOCTH, HOpMaTHBa OINEPATHBHOIO
KOHTPOJA TOrpeliHOCTH W HOPMATUBA OLEPATHBHOIO KOHTPOJS BOCIPOU3-

BOJAMMOCTH NpHUBEAEHBI B Ta0J1. 2.
Tabnuua 2

HaHMCHOBaHHE METPOJIOrMYECKOH XapaKTEPHCTHKH

Xapaxreprctuka { Hopmatus onepa- | Hopmarus onepaTus-

JManasox onpe-
JETIAEMBIX KOH-

HEHTpaLHH UKAH- [ OTPELIHOCTH, | THBHOI'O KOHTPOAS | HOro KOHTPOJS BOC-
Goprunpuia Ha- A, % norpemwHocT K, % | nponssoauMoctu D, %
TpHA, MI/M (P =0,95) (P=0,90: m=2) (P=0,95: m=2)

o1 0,15 110 2,30

13.1. Onepamusnusiii KOKMPONL BOCNPOUIEOOUMOCTNU

Obpa3snamMu 11 KOHTpONs ABISIOTCA peanbHble npoObl Bo3lyxa. M3
apo6el GepyT 2 ATHKBOTH 110 1 cM’ 1 AHANMM3UPYIOT B TOUHOM COOTBETCTBUU
C MCTOAMKOW, MAaKCHMMAJIbHO BApbUPYS YCJIOBHA NPOBEASHUS aHaNM3a, T. €.
0Jy4aroT ABa pe3yjabTara aHanu3a B pasHbeIX jabopaTopuax WIM B OJHOMH,
MCIONB3YA NPH 3TOM pasHble HaOOpBl MOCYAbl, pa3sHble MapTHH PEaKTHUBOB

WK Ja0OpaHTOB.
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Bocnpon3BoaAMMOCTE PE3YAbLTATOB U3MEPEHUS CUMTAKOT YAOBJIETBOPU-
TENbHOM, €CIU PACXOXKACHUE MEXAY pPe3y/bTarTaMH aHalu3a He HpeBbllliaeT
HOPMAaTHBA KOHTPOJIA BOCIPOU3IBOAUMOCTH

Zoax = 100 < D, e

X
Xonax U Xyn — MAKCUMAIbHBIA 1 MUHUMANIBHBIN PE3YJIbTAT aHANU33,
X X
X = -—-“l‘-‘—’f—-z—-———i-“-ﬁ‘— — cpeauee apuhMETHUECKOE 3HAYCHHE,

D — HOpMATUB KOHTPOJIS BOCTIPOU3BOAUMOCTH.
[Tpu npeBblLIEHHMHU OLIEPATUBHOIO KOHTPOJSA BOCIIPOM3BOAUMOCTH IJKC-

NEPUMEHT TOBTOPAIOT.
[Ipy nOBTOPHOM MNPEBLILICHUM HOPMATHBA OIEPATHUBHOI0 KOHTPOJIA

BOCOPOU3BOAMMOCTH BBIACHAKT MNPWUUYMHBI, NPUBOAALINE K HEYHOBJACTBOPH-
TEAbHLIM PE3YNbTATAM KOHTPOJIR, U YCTPAHSIOT HX.

13.2. Onepamuenotic Konmposio ROZPeUIHOCMYU C UCHRONBLIOBAHUEM
Memooa 006asoxK

OOpa3uamMu 41 KOHTPOJIS ABAAIOTCA pealsibHble npobbl Bo3ayxa. Cpas-
HUBAIOT Pe3ysibIal KOHTPOJIbHOU npoueayps! K, PaBHBIH Pa3sHOCTU MEXAY
PE3YJbTATOM KOHTPOJBHOI'O M3MEPEHHS! COACPKaHMUS BellecTsa B mpobe ¢
ussecTHOM nobaskon Cy, B npobe 6e3 nodasku C, M BennuuHoi nodasku C
(nodasxa poJpkHa cocrasuatrs 50—150 % or comepxaHms KOMIIOHEHTA B

npobe) ¢ HopmatusoM BOK TounocTu K.
[TorpelunocTs pe3ynsTaToB U3IMEPEHMM MPU3HAIOT YHOBIECTBOPHTEIb-

HOH, €CJIM BbBITNOJIHSETCA HEPABEHCTBO:
C,—-C,-Cl£K

[Tpu npesbllleHUH HOPMATHUBA KOHTPOJA TOYHOCTH K DKCNepHMMEHT no-
STOPAIOT. IIpy MOBTOPHOM 1IPEBBILUEHUU HOPMATHUBA BBLIACHAKOT NPHUYMUHB] U
[IPUHUMAIOT MEPB]l K UX YCTPAHEHHLO.

14. HopMmbi 3aTpaT BpEMEHH HA AaHAJIH3

g mpoBeleHUs OAHOIO aHaIM3a, BKIO4Yas orbop mpod, Tpebyercs
40 MuH.

MeTtoanueckue ykasanus paspaboransl HWU ruruens! v npodnarono-
ruu r. Huoxnuit Hosropog (JI. B. MenbHukoBa).
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