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4.1. METO/1bl KOHTPOJIS. XUMHYECKHUE ®AKTOPLI

CunexrpodoromMerpHIecKoe onpexeIeHHE
Kap0OKCHMETHIIE/UTI0/I03b] HATPHEBOH COJTH
B aTMOC(epHOM BO3/yXe

MeTtoan4eckne ykazanns
MYK 4.1.1958—405

1. O61acTs npuMeneHAS

HacTosmue MeToanYeCKHe yKa3aHHua YCTaHaBIUBaIOT KOJIHYECTBEHHBIH
CIEKTPOPOTOMETPUYECKUN aHaNU3 aTMOcepHOro BO3AyXa I onpelecie-
HHUS B HEM KapOOKCUMETHILEIUTIONO3b HATPHEBOH COJM B JMAIa30HE KOH-
meHTpauuii 0,075—2,5 Mr/m’.

Mertoamyeckue yka3aHus NpeAHa3HavyeHbl JUIs UCHIOJib30BaHuA nabopa-
TOPUSIMY LEHTPOB FMIHEHBl U IMUAEMHUOJOTHH NPU OCYIIECTBICHHUH aHalH-
THYECKOrO KOHTPOJS XHMMHUYECKOro 3arpa3HeHds atmMocepHOro sosjayxa B
paifoHe pacnoioKEeHUs TMPOU3BOJACTBA U NPUMEHEHHA KapOOKCHMETHIILIES-
JIO03bl HATPUEBOK COJIM, MPOHU3BOACTBEHHBIMH 1a0OpaTOPHAMH IPEANPHU-
SITUM, HayYHO-HCCIIeOBATEIbCKHMH HHCTHTYTaMH, pabotaiomumuy B obnac-
TH FTHTHEHbI OKPYXXAIOLLIEH CPEBI.

Metroauueckue yka3zaHHs pa3paboTaHbl B COOTBETCTBHH C TpeOOBaHUA-
mMu 'OCT P 8.563-—96 «Meroauka BbiNOJHeHHUs wu3mepeHuity, 1'OCT
17.0.0.02—79 «Oxpana npupoabl. MeTposiornueckoe obecrieueHue KOHTPO-
I 3arpA3HEeHHOCTH aTMocdepsl, NOBEpXHOCTHBIX BOA H 1MOYBbI. OCHOBHbIE
nonoxeHun», FOCT 17.2.4.02—81 «Oxpana npupoasi. ATmocgepa. OOmwue
TpeGOBaHHA K METOAAM ONPEACIICHUS 3arpA3HAIOMINX BEIECTBY.

MeTtoauueckue yxa3zaHHf ONOOpeHbl M PEKOMEHAOBAHLI K IMPaKTHYC-
CKOMY MPUMEHEHHI0 Ha Opo CEKUMH MO0 (U3MKO-XHMHUYECKHM METOAaM
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HccneaoBaHua 00beKTOB OKpykarowieii cpeabl Ipodnemuon komuccuu «Ha-
y4HbI€ OCHOBBI 3KOJIOTHH 4€JIOBEKa M FMIHEHBl OKPYXKaloHIeH cpeabd U O10-
po KOMHMCCHHM 00 roCyZapCTBEHHOMY CaHHTAPHO-3TTHACMHOIOTHYECKOMY
HopMHpoBaHHIO DenepanbHoil ciyxObl MO HAA30pYy B cepe 3aliUTH NpaB
noTpeOUuTeNeH U 01aronony4yns 4eloBeKa.

2. DH3HKO-XEMHYECKHE H TOKCHKO/IOrHYecKHe CBOHCTBA

Kap6okcuMeTHIILIENMON036 HaTpueBasd coab (rmoau-1,4p O — xap6ok-
cuMeTun-JI-nupano3un-JI-raokonupano3a HaTpHA) NpeAcTasiser CcoOoi
MOJMMEPHBIA TPOCTOA 3(QHP LE/NOJ03bI U HATPHEBOH COJIM TNIMKOJIEBOH
kucioTel. IloaydaroT ee B3auMoneiCTBHEM LHENOYHOH HEJTIONO3bl C HATPHE-
BOH COJIBIO MOHOXJIOPYKCYCHOH KMCHOTHI. B pa3sanyHbIX THNAX HaTPHEBOH
CONM KapOOKCHMETHIILIEN0M03b conepxutcs oT 0,5 mo 1,2 xapbokcume-
TUIBHBIX FPYN Ha OTHO 3/IEMEHTApHOE 3B€HO MAKPOMOJIEKYJIBI.

Obwaa ¢opmyna [CcH,0,(OH), (OCH,COONa),},, MonexkyasipHas
macca (25—50) x 10° , perucrpauuoHublit Homep CAS 9004-32-4. Ona npen-
cTaBIgeT coboi amoppHoe, nopomkoodpazHoe, MENKO3EPHUCTOE BELLECTBO OT
benoro A0 KPEMOBOTO [BeTa, TeMNepaTypa pasMAr{eHHA — 170 °C, niaoTHOCTH
1,59 r/cu PacTBOPHMOE B BOJE, BOOHBIX pacTBOpax uiesovYer, aMMHake, He
pacTBOpPHMOE B OPraHHYECKUX PaCTBOPHUTENAX U MUHEPAJIbHBIX Maciax

IIpumenseTrcs B HedTAHOMH, rasoBoi, moObiBaiomiei, TEKCTUJIBHON H
MUIIEBOH MPOMBIILIEHHOCTAX. ArperaTHoe COCTOSHHUE B BO3yXe — adpo30Jib,

KOTOpasd IokapoofnacHa, TeMneparypa ee sociiiameHeHus 315—355 °C.
KapObokcuMeTHILELOA03bl HATPHEBAd COJIb He 0OnanaeT pa3apakaro-
IIHM, CEHCHOMIH3UPYIOWUM MU pe30opOTHBHBIM 3¢ddexkroM. MakcHMaIbHO

pa3oBasd npeﬂenbﬂo AONMyCTHMas KOHUEHTpauus 0,5 Mr/am°, CpeAHECYTOYHasA

0.15 Mr/cM".

3. llorpemuocTs H3MepeHnH

MeTtoayka 00€CIEYHBAET BbINOJHEHHE H3MEPEHHH C MOrpelIHOCTHIO,
He npesaiaiomeit + 20 %. [Ipu nosepurensHoit BepoaTHocTH 0,95.

4. Meroa H3mepennii

H3Mepenne koHLEHTpauuii kKapOOKCHMETHILIEILTIONO3bI HATPHEBOH CO-
JIK OCHOBAHO Ha Y/ABJIMBaHWH €€ M3 BO3NyXa M KOHLEHTPHPOBAHHH Ha
¢uneTpe ¢ nocneaywmeHh necopOunei AMCTHITHPOBAHHOM BOJOH, peaKkuUeH
C aHTPOHOM B KOHLICHTPHPOBAHHOM CEPHOI KHMC/IOTE U MOCJEAYIOIMEM CleK-

TPOPOTOMETPHPOBAHHH OKPAIICHHOrO MPOAYKTa PEAKLIMH NPH AJIUHE BOTHEI
600 HMm.
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HwkHu¥ nipefen U3MepeHus COAepKaHHA KapOOKCHMETHIILETIONO3b
HaTpHEBOH COJIH B aHAJIM3UPYyEMOM oOBbeMe npobrl — 20 MKT.
H3MepeHH10 MEIIaioT APYrue YriacBOdbI.

S. Cpeacrsa H3mepennii, Bcnomorare/ibHble YCTPOiicTBA,
PeAKTHBbLI

[1pn BRINOJHEHHH UIMEPEHU NIPUMEHSIOT ClIeyIOLLHE CPEACTBA U3MeE-
peHHH, BCTOMOrareJibHbI€ YCTPOHCTBA, MATEPHANIBI H PEAKTHBHI.
5.1. Cpeocmea uimepenuii

Cnextpodotomerp CD-46 vnm
aHaNOrH4HbIA NpHOOp

Becni ananutudeckue BJIA-200 ['OCT 24104—01
Mephbl Macch ['OCT 7328—01
Kon6s1 MepHBle, BMECTHMOCTBIO 25 1 100 cM’ I'OCT 1770—74E
[TuneTsy, BMECTHMOCTBIO 1,2.5 1 10 oM’ 'OCT 29196—91
BIOKCBI, BMECTHMOCTBIO 25 cM® ["OCT 25336—83E
[TpoOupKH KOIOPUMETPHUYECKHE C IPUTEPTHIMH
MpoGKkaMH, BMECTUMOCTBIO 5 1 10 oM’ I'OCT 25336—82E
bapomerp-aneponn M-67 TV 2504-1797—75
Tepmomerp naboparopHeiii WKanbHbIH TJI-2 IroCT 215—73E
CexynpoMmep 'oCT 5072—79
DNEKTPOaCIHpaTOp Mapku 8§22 rOCT 2.6.01—86
5.2. BcnomozamenbsHble ycmpoiicmsa
OunpTpozepxaTesb C METAJUTHYECKOH CETKOM TY 6-09-1706—77
bans BoasiHas TY 64-1-2850
HucTuniasaTop TY 61 -1-721—79

5.3. Mamepua.ist
Ounetp APA-XA-20 TY 95-743—80

5.4. Peakmuessi

AnTpoH (9,10-auruapo-9-keToaHTpaLeH), X4 TY 6-09-1570—77
KapOoKcHMeTHLIEJITIION03bl HATPUEBAA COJib,

COEP)KaHHe OCHOBHOTO BelllecTBa He MeHee 63 % OCT 6-05-386—380
CepHas kucsioTa, X4 FrOCT 4204—77
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6. TpeGoBanus 0e30MaCHOCTH

6 1. Ilpu pabote ¢ peakTBaM¥ cOOMOAAIOT TpeOOBaHHUA 0€30MacHOCTH,
YCTAHOBJEHHbIE a8 paboThl € TOKCHYHBIMH, €IKHMH U JIETKOBOCIIaMe-
HaromumMuce Bemecrsamu o 'OCT 12 1 005—88 u 12.1.007—76.

6 2 Ilpu BHINOJHEHUH W3MEPEHUE KOHLEHTPALUUK KapOOKCHMETHJILIEII-
JHOJIO3BI HAaTPHEBOH CONMM C MCNoJb30BaHUEM criektpodoToMeTpa CD-46 u
3JIEKTpOAcnuparopa ciaeayeT COONMOAaTh MpaBHjia 3JIeKTPoOEe30MacHOCTH B
cooTBeTCTBHU ¢ ['OCT 12.1.019—79 ¥ HHCTPpYKUMAMH MO IKCIyaTallUM
rpuodopoB.

7. TpeOoBaHHA K KBAIHPHKAIIHH OoNlepaTopa

K BHIMONHEHUIO H3MepeHU U 00paboTke UX Pe3yJIbTATOB HA CIIEKTPO-
dhOoTOMETPE W ASKTPOACMUPATOPES AONYCKAIOTCA JIMLA, 3HAXOIUE YCTPOUCTBO
4 MpaBUJia IKCITyaTaluuy mpuoopos.

8. YcaoBus usmepenHi

[Ipu BeIMONHEHHH H3MEPEeHUH COOMOAAIOT CIEAYIOIINE YCIOBHA:

8.1. IIpouecchl NpUroTOBACHKHA PACTBOPOB H MOArOTOBKH Mpod K aHa-
M3y NPOBOAAT B HOpMaNbHBIX YCaOBHAX coriacHo ['OCT 15150—69 npu
Temneparype Bodayxa (20 % 5) °C, atmocheprom npaBiieHdd 630—800 MM
PT. CT. ¥ BJIaXXHOCTH Bo3ayxa He 6oisee 80 %.

8.2. BoinonHeHue uaMepeHut Ha criekTpodoromerpe CD-46 npoBORAT
B YCJIOBHAX, PEKOMEHJOBAHHBIX TEXHUUYECKOH NOKYMEHTauHed K npubopy u
HacCTOALIMMHM METOAUUYECKHMH YKA3aHHAMMU.

9. lloaroroBka K BHINOJIHEHHI0 H3IMEPEHHH K
npoBeAcHHE H3IMEPEHHH

[lepen BbiMOJHEHHEM H3MEPEHHH NMPOBOAAT Cleaylomue paboTel: MpH-
rOTOBJICHUE PEAKTHBOB, NMOArOTOBKY cnekrpodoToMerpa Kk pabore, ycTaHOB-
JIEHUE TPayHPOBOYHON XapaKTepUCTHKHU, 0TOOP npob.

9.1. Hlpuzomoenenue pacmeopos

Hcxoonvrii pacmeop kapboxkcumemunyenantonoibi Hampueeou coiau Ons

epaoyupoeku (¢ = I M2/0M3) B MepHYIO KOnOy €MKOCTBIO 25 CM3 BHOCHT

39,7 mr (63 % OCHOBHOro B€IIECTBA), JOBOAAT AMCTHILUIMPOBAHHON BOAOH A0
METKH M TIIATEJbHO nepeMeminBaoT. Cpok xpaHeHHs pabodero pactsBopa
1 Mecs.

Pabouuu pacmeop Ne 1 xapbokxcumemunyemniono3st Hampuesou cony
onsa 2padyuposku (c = 100 mxa/cm’) B mepHylo Konby eMKOCTBIO 25 cM

6
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3 .
MOMEeINaT 2,5 CM~ MCXOAHOTO pacTBOpa, AOBOAAT IUCTUIIIMPOBAHHOH BO-

JI0OH 10 METKH H TIIATENBHO nepeMenBatoT. Cpok XpaHeHHsa pabouyero pac-
TBopa Ne 1 — 1 mecsn.

Pabouuu pacmeop Ne 2 xapbokcumemuniyennonodoi Hampuesou cwm
O 2padyupoeKu (c = 400 mk2e/cm)’) B mepHyio konby eMKOCTBIO 25 oM
noMewaot 10,0 cM’ UCXOMHOro pacTBOpa, JOBOAST MMCTH/TMPOBAHHOM BO-
JIOH 10O METKH H TUIATEJIbHO NlepemMeminBaloT. CpoK XpaHeHHs pabouero pac-
TBOpa Ne 2 — 1 Meci

Pacmeop anmpona B MepHyio xoyby eMmkocthio 100 CM® [OMEWaoT
0,2 r aHTpOfia, MPUIMBAIOT KOHLEHTPHPOBAHHYIO CEPHYIO KUCIIOTY A0 METKH
H TLIATEJIBHO NEPEMELHBAIOT.

9.2. [loozomoska cnexmpogpomomempa K pabome

IloaroroBky criexrpodoToMeTpa K padoOTe NPOBOAAT B COOTBETCTBHH C
HHCTPYKLIMEH TIO SKCITyaTaLHH.

9.3. Ycmanoenenue zpadyupoeounoil XapaKmepucmiuKu

['panyHpOBOYHYIO XapaKTepUCTHKY YCTAHAaBJHMBAIOT HAa IpaxyHpoOBOY-
HBIX pactBopax. OHa BhIpaxkaeT 3aBUCMMOCTH ONITHYECKOH MJIOTHOCTH pac-
TBOPOB OT MAacChl KApOOKCUMETHIILIEJUTIOI03bl HATPHEBOM COJIM H YCTaHaBJIH-
BacTCA 110 5 CepHUAM PacTBOPOB Uis MpadyHPOBKH.

Kaxayio cepuio, cocrosfuyio U3 6 pacTBOpoB, rOTOBAT B IPOOHpPKax ¢
MpUTEPTHIMH TIpoOKkaMH. [l 3TOro B HUX BHOCAT paboune pacTBophl Ne 1 u
Ne 2 B COOTBETCTBUH C TaONMLEH, NPUIMBAIOT AUCTUINIMPOBAHHYIO BOAY M
3,0 cM’ pacTBOpa aHTPOHA, THIATENHHO MEPEMEIMBAIOT H HATPEBAIOT HA KH-
namwen BoasHoM Oane B treyenne 10 muH. [Tocne oxnaxneHHUd HIMEPAIOT OI-
THYECKY10 TUIOTHOCTh PacTBOPOR B KIOBETe C TOJIIHHOH cinos 10 MM npu
mjiuHe BoJIHBI 600 HM o oTHOWEHHIO K pacTBopy Ne 1 B Tabnuue. ITo momy-
YEHHBIM pe3yJibTaTaM CTPOAT IpaXydpPOBOYHYIO XapaKTepHCTHKY. I'pamyu-
POBKY IpoBepsioT 1 pa3 B 3 Mecsauna vnd B Cliydae HCNOAb30BaHUA HOBOH
[IAPTHU PECaKTHUBOB.
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Tabnwua

PacTsopbl A yCTAHOBJIEHUS FPAAYHPOBOYHONH XapaKTepHCTHKH
NPH ONIPEAE/IEHHH KOHILIEHTPALIHHY KAPOOKCHMETHIUE/LII0/103bl HATPHEBOH couTH

Homep pacraopa |21 3] 41516
Ob6peM paﬁoqem pacTBopa Ne | 02 | 04
(c = 100 MKr/cm’), cm
O6neM paboyero pacrsopa Ne 2,
=i o ﬂ.l

Obewt acrvnmposasmioR soms, o | 20 | 18 | 16 | 12 | 10 0123
Coaepxanue kapObOKCUMETHIIIET-

9.4. Oméop npobd

O160p npob BO3aAYXa, COAEPKALIETO KApOOKCHMETWILE/UIIONO3H Ha-
TpHEBYIO coub, npoBoaAaT cornacHo 'OCT 17.2.3.01—86. Bo3agyx acnupu-

PYIOT € THOMOMWIBIO 3JIEKTPOACHHparopa uepe3 (QHIBTP CO CKOPOCTBHIO
20 qM°/MHH B Teuenue 30 MuH. OTOGpaHHBIE IPOGHI NOMEIAIOT B MPOBHPKH

C PUTEPTHIMHU NpoSkamMu. Cpok xpaHeHus — | mecsil.

10. Brinoinenne H3MepeHAHR

OunbTp ¢ oToOpanHO# npoboit moMemarT B OIOKC, 3aMBalOT 4 CM
NUCTHIMPOBAHHOH BOABI H OCTAaBIAIOT HA 10—15 MuUH, NEpHOAUIECKH 11O-
MeIMBas CTEeKMAHHOH nanoykoil. CreneHb mecopbumH KapOOKCHMETHIILIEI-
JII003bl HATpUEBOH cosi ¢ ¢unbTpa 98 %. PHIBTP OTXKUMAIOT H 0T6pacm-
BalOT, 00BEM pacTBOopa nosoasat no 4,0 cM’ . Jlns aHanusa otéupaiot 2,0 cM
MOJlY4EHHOro pacTBopa H Aajnee NMPOBOIAT aHaH3 B YCNOBHAX, OITHCAHHBIX B
n. 9.3. Pacuer copepkanus kapOOKCHUMETHILIENTIONO36I HATPHEBOW coaH

NPpOBOIAT IO rpaayHpPOBOYHOH XapaKTCPUCTHKE.

3

11. Boiuncienne pe3yJbTATOB H3IMEPCHHH

KoHueHTpauuio x Fﬁoxcnuemnuemmnosm HaTpUeBON COJIM B aTMO-
cepHOM Bozgyxe (Mr/M”) BRIYHCIIAIOT 110 POpMYII€:
m: V>
C = , TIe
S g
m — coliepKaHue KapOoKCMMETHIILIEILTO/I03bI HATPHEBOH COJIM B AHAJTH-
3preM0M obbeMe npoObl, MKT;
— 061wt 06BeM pacTBopa NPo6kI, CM; ,
V ~ 00BbeM pacTBopa npodsi, BIATON Asif aHANN3A, CM™,
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V, — 00BEM BO3[yXa, B3ATOrO UIA aHAJU3a U NPUBEAECHHBIH K HOpMAJTh-

3
HbIM YCJIOBUAM, 1M,

v 273 p
Vo = , TIe
(273 + ) 760

3,
V — 00beM BO3yXa, B3ATOrO IS aHAJIH3a, M

P — atMocepHoe naBneHne, MM PT. CT.;
I’ — Temmneparypa Bo3ayxa B MecTe oTbopa npobsi, °C.

12. OgopMiieHHE pE3YyIbTATOB H3MEPECHHH

Pe3ynprarhl M3MEpeHHMH KOHUEHTpaLUil KapOOKCHUMETHIILEIUIIONA03bI
HaTpHeBoii conu oPopMIAIOT NpoTokonoM B Buae. C, Mr/M>; A £ 20 % ¢ yxa-
3aHUEM [aThl [POBENECHHUA aHanyu3a, MecTa oTOopa nNpodbl, Ha3BaHua Jabopa-
TOPUH, IOPUAUYECKOro ajpeca OpraHu3aliiy, OTBETCTBEHHOIO HCHOJIHHUTEA
1 pYKOBOAUTE A 1abopaTopuH

13. KoHTpPOAb NOrpelIHOCTH H3IMEPEHH H

[IpoBoasT KOHTPOJIb MOrPEIIHOCTH H3IMEPEHHHA HAa rpaayHUpPOBOYHEIX
pacTBOpax, UMEIOIHX HU3UIYIO IPaHHLlY AHANA30OHa H3MEPACMBIX KOHLECH-
TpaLUdii B COOTBETCTBUM C 11.11. 10 1 11.

PacCYUTBIBAIOT CpelHEE 3HAYCHHE PE3YNbTaTOB U3MEPCHHHA KOHLCH-
TpalHH B rpaayHpOBOYHBIX pacTBOpax.

(e
C=_ ZCHI :Wle
AT

n — YUCJIO H3MEPEHUH BeLlecTBa B IIpode rpalyHpOBOYHOr0 pacTBopa,

C,, — pe3yabTaT H3MEPEHUA KOHLECHTpALMH BelllecTBa B -0i npode rpa-
AYHPOBOYHOI'O pacTBOpa, MKI/IM.
PaccuuThiBaIOT CpeHee KBaAPATHYHOE OTKIIOHEHHE pe3ylibTaTa H3Me-

pPEeHUs KOHLIEHTPALMH BELIECTBa B rPagyHPOBOYHOM pacTBOpE:

PacCuHMTHIBAIOT JOBEPUTEIBHBIA HHTEPBA:
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AE:=“‘7———-r,me
1

t — KO3(QULHEHT HOPMHPOBAHHBIX OTKJIOHEHUH, ONpENEHAeMblit M0
tabnruam CThIOJEHTA, MIPH J0BEPHUTENLHOM BEPOATHOCTH 0,93,

PaccUnTHIBAIOT MOrPEIIHOCTD ONpeacieHUA KOHLEHTPAUHH KajlHa

5=2Ct 100, %

Coa
Ecau 0 < 20 %, To norpetiHocTh H3MepeHUH yaOBIEeTBOpHTEbHAA. Ec-
i JAHHOE YCJIOBHE HE BLIIOJIHACTCSH, TO BBIACHSIOT NPHYMHY ¥ NMOBTOPAIOT
U3MEPEHUA
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