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MEXTOCYITAPCTIBEUHUHI BN CTAHIAPT

MACJIA MUHEPAJIBHBIE SJIEKTPOU3OJIAIIMOHHDIE

I'OCT
Meroa onpeneneHAs apOMATHYECKHX YIJIEBOAOPOIOB 28640—90
Mineral electrical insulating oils.
Method for determination of aromatic hydrocarbons (MK 590—-77)
MKC 29.040.10
OKCTY 0209

NMarta seenenmna 01.01.92

1. HASHAYEHUE U OBJIACTDb ITPUMEHEHMUSA

Hacrossmmit cTaHaapT YCTAHABIMBACT CIICKTPOMOTOMETPHYCCKUIM M aICOPOIMOHHO-XpOMaTOTrpadpu-
YECKMM METOOblI ONIPCACICHMS COOCPXAHWUS apOMATHYCCKHUX YITIEBOOOPOIOB B SJICKTPOHU3OISIIMOHHBIX
MUWHEPAJIbHBIX MACJIaX.

CnextpodoToMeTpUUECKUIN METOJ] PEKOMEHIYETCS I KOHTPOISA KAUeCTBA U IPUEMOYHBIX UCIILITA-
HUHU SJICKTPOU3OIAIMOHHBIX MHUHEPAJIBHBIX Maceja. B HeM HMCHOJIB30BAaHO OTHOINCHHE KOI(P(PHUITMCHTA
nornowmenus npu 1610 cm—! x pesynbratam anaymmsa n-d-M mjig onpenencHus oA BCEX AaTOMOB yIVIEPOIa
B CTPYKTYpax apoMaTudeckoro koanla. KosadduimmeHt npeodpa3oBaHusd, BRIBSICHHDBINA U3 3TOTO OTHOIIIE-
HUSI, MOXET OBITh IPUMEHCH K MAaCJIaM ¢ MOJIEKYJIsspHOM Maccou 290—500 mpu conepXxaHny apoOMaTHYCCKHAX
yriesonoponos 1,2 %—60 %.

AICOpOIIMOHHO-XpOMATOrpa(pUICCKUA METOL JACT OMUCAHUE U3MEPECHUU MAaCCOBOM JOJIA IOJISIPHBIX
COCIMHCHUM U COCOAUHCHUM, COACPXAIIMX HE MCHEEC OJHOTO apOMATHYECCKOIO KOJIbLA HA MOJEKYJIY HUA3-
KOMOJICKYJISPHBIX 3JICKTPOU3OIALMOHHBIX MUHEPAJIBHBIX MACEJI.

2. METOJIbI UCIIBITAHUUA

2.1. Undpaxkpacubiii CIEKTPOPOTOMETPHICCKHH METO/

2.1.1. CymHOCTH METOAA

Peructpupyior nHpakpacHBIN CIIEKTP IOIJIOLICHUSA aHAIM3UPYEMOIro 00pasiia U M3MEpPSIOT Xapak-
TEPUCTUKY TIOTJIOLICHUS] apoMaTUUYecKoro Kobla npu 1610 cM—! kak dbyHKIMIO KOTMUYECTBA ApOMATHYEC-
KHMX YIJIEBOJOPOIOB.

2.1.2. Ammaparypa

CrnexrpodoroMerp MHPPpaKpaCHBINA.

ChnextpodoTroMeTp ¢ ABOMHBIM JYYOM M pa3peliaiolle CIIOCOOHOCTBIO Oonee 3 cM
1600 cm—.

Kamepa.

KamMepa xuakocTHass MH@paKpacHasd ¢ IOCTOSHHOM WM W3MCHSACMOM TOJNIIMHOM CI0S1, OKHAMH U3
XJIOpUCTOro HaTtpus. TomuuHa ciost coctasisieT ot 0,05 mo 0,30 MM M onipenensieTcst ¢ TOYHOCTBIO HE MEHEE
T 0,003 MM.

OnTuMaibHas TOJIIMHA 3aBUCHUT OT COJACPXKAHUS apOMaTHUECKUX VIJIEBOAOPOMAOB, KOTOPOE HYXXKHO
ONIPEICIIUTD.

TomuuHyY C10s MOXHO ONPEACAATD JIIOOBIM CIIOCOOOM, OMMCAHHBIM B CIIPABOYHMKAX IO HHPPAKpaC-
HOM CIIEKTPOPOTOMETPHH.

2.1.3. Meromuka

Perynupyiot cnnektpoOTOMETP B COOTBETCTBUM C UHCTPYKIIUCHA.

HanomHaroT KkaMepy MCCIEIyEeMBIM MACJIOM.

I B paitone

U3namme opuumaibHoe IlepeneyaTka BoCHpemeHa
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YCTaHaBIMBAIOT KAMEPY B CIICKTPOMETP B IPABUWJIBHOM ITOJIOXECHUM.

3anuChIBAIOT NMOJHBIM MHPPAKPACHBIA CIIEKTP.

NU3MepsaioT MHTeHCUBHOCTh momioineHus npu 1610 cM—, ucnonb3yd B KadecTBe 0a30BOM JIMHUU
KACATEJIAbHYIO K KPUBOM CIICKTpa B MUHUMAJBHBIX ITYHKTAX IIOJOCH IOromeHus (dept. 1).

1

Tunosoii MndpakpacHbiii CHEKTP A ONPEACICHNS COACPKAHNS APOMATHIECCKHX YIJIEBOAOPOAOB
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Yepr. 1

2.1.4. Pacuer pe3yanTara
Coaepxanue apoMaTUdeCKuX yreBoaopodoB (CA) B IIPOIICHTAX BEYMCIISIOT IO (popMyJIc

ID

CA=1,2+9,8 T

rae Iy — MHTEeHCUBHOCTH MAfAIoNIero cBera, %;

I — MHTEHCUBHOCTH MPOIYILEHHOTO CBETa, %;

| — TOMIUHA CJIOS1, MM.

2.1.5. Touynoctsh

JU11 OLIEHKM NIpUEeMJIEMOCTH pe3yJIbTaToB (95%-Hast 1OBEpUTEIbHAS BEPOSITHOCTD) MCIIOJIB3VIOT KPH-
TEPUUA CXOTUMOCTH W BOCHPOU3BOIUMOCTH.

CxomuMocCTh (F) — pe3yabTaThl, BOCHPOU3BEICHHBIE OJHAM M TEM X OIIEpaTOPOM, CICIYET CUMTATh
COMHUTEJIBHBIMHM, €CJIM UX PACXOXIECHHE NMPEBHIIIACT 3HAYEeHUE, YKa3aHHoe B Ta0II. 1.

Bocipon3BomuMocCTs (R) — pe3yabTaThl, NPEACTABICHHBIC KaKIOU M3 ABYX JAa0OPATOpHM, CICAYCT
CUMTATh COMHHUTEIIBHBIMM, €CIIM MX PACXOXICHUE MPEeBHIIIAeT 3HAaYeHUEe, YKa3aHHoe B Tao0I. 1.
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Taoaumima 1

Kpurepum 5% <CA<60 % 1,2% <CA<5%
CxOmuMMOCTb 5 % 20 %
BoCIIpOU3BOIUMOCTE 10 % 25 %

2.2. AncopOmEOHHO-XpOMATOrpadHIECCKHi METO/

2.2.1. CymHOCTD METOAA

O0pasen, pa30aBIcHHBINA n-TICHTAHOM, (DPAKILIMOHUPYIOT B KOJIOHKE, HATIOJTHEHHOMN aKTUBUPOBAHHBIM
CUJIUKATrCJIEM.

Brinensiior aBe (ppakiyu:

1) HacenUeHHBIC YIVICBOAOPOOH (MapadPWHBI M HA(PTECHBI);

2) TOJSPHBIE COCOIMHCHUSA (APOMATHUYCCKHUE YIVIEBOAOPOIBI ILTIOC CEPHUCTHIC, KMCIOPOIHBIC WIH

a30THBIC COCIMHCHUS ).

2.2.2. Ammaparypa

KonoHka aacopommoHHast (4epT. 2), COCTOSIAs U3 CTCKISSHHOM TPYOKHM 1jMHOM SO CM, BHYTPCHHHUM
auaMeTpoM 1 ¢cM, KOHMYECKass BHA3Y (BHYTPCHHHM JUAMETP CYXKCHHOTO KOHIIA 2 MM) M C KOJIOOM BMEC-
TuMocThio 50 cM® Ha BepxHeM KoHLe. KomoHka mMeeT OTMETKY, COOTBETCTBYIOLLYIO 006eMy 10 r crimnka-

I'CJIAL.

Crexnsnnas aacopOuMoHHAsI KOJOHKA BMECTHMOCTBIO 50 cM°
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I — crexnmaHHBIE KPIOYKY; 2 — nputepToe coeanHeHue 10/19; 3 — emkocrs; 4 — kammOpoBaHHad oTMeTKa Ha 10 T cummkarens

Yepr. 2

Hacoc BakyyMHBIM C OXJIAXXI2a€MOM JIOBYILKOM.

LwmiHapser MepHbie (1 nenenue = 1 ¢cM’) BMECTHMOCTBIO 25 CM°.

YcrpocTBO HarpeBaTeabHOS (BOOSHAA WM MAacjasdHas OaHs, HAarpeBaTebHada pyoOallKa), B KOTOPOM
MOXHO nojaepxusBaTthk Temmeparypy 50 ‘C—100 °C.

KonOsl ucriapuTeibHEIC.

Kon0a mis B3BeIMBAaHMUS BMECTUMOCTBIO 20 cM>.

2.2.3. PeakTuBbl

Cuimmkarenb, IpOCEIHHBIM 4epe3 cUTO ¢ pasMepoM sguecekK 100—200 MK, aKTUBUPOBAaHHBIM TIEPEL,
ncnoib3oBaHueM B ieyr nipu 160 °C B TeueHue 8 u.

IlpuMeganue. IllpenmoyruTeabHBIA pa3Mep Op OT 2 10 4 HM.



C. 4 TOCT 28640—90

n-1leHTaH XUMHUUYECKHU YUCTHIN.

N> TUNOBBINA 3DUP XMMUUECKHA YUCTHIMN.

2.2.4. Meromuka

B HU>KHWUM KOHELl YUCTOM CYXOM CTECKIISHHOM aJCOPOIIMOHHOM KOJOHKHU ITOMEIIAIOT BATHBIA TAMIIOH,
HEOOXOOUMBIN JJI TTOMICPKUBAHUA COPOCHTA.

Cpa3y Xe 1ocie aKTUBallMW, HE JaBasi OCTBHITb, B KOJOHKY HachimamoT 10 r cuiamkarensi, ciaerka
TIOCTYKMBAA 110 KOJOHKE [IJIS PABHOMEPHOTO VILUIOTHECHHAA.

CBepxy cunMKareass KjiaayT HeOOJbIIOM BATHBIMA TAMIIOH.

IlpuMedanue. Ilo BOBMOXHOCTH aKTUBUPOBAHHBIA CHJIMKATCIAL HYXHO OCpecdb OT Bjaard Bo3ayxa (T. €.
DPEKOMCHAVETCS TCPMECTU3UPOBATE KOJIOHKY ITPY HATIOJHCHHWH WM IIPH OXJAXICHUH aJCcOpOCHTA).

Bisgemmsatot (0,5 = 0,0002) r UCIBITYEMOTO Macia B BECOBOM koi6e Ha 20 cMm> u pasbasmsior 5 cm>
n-TIeHTaHA.

HanusaroT B KOJIOHKY ¢ aacopbenToM 10 cMm? n-neHTana. DmoupyioT 3TOT paCTBOPUTENH U, KaK TOJIBKO
VPOBEHBb PACTBOPUTEIIS JOCTUTHET BEPXHETO Kpad ancopOcHTa, JOOABIAIOT pa30aBICHHEBIM O0Opasell.

TmarenbHO IPOMBIBAIOT BECOBYIO KOJOY HEOOJBIIMM KOJMYCCTBOM A-IICHTAHA. 3aJMBAIOT ATOT
PACTBOPUTEIb CBEPXY B KOJIOHKY.

Korna Bech pa3baBiieHHBIH 00pa3el] OyIeT MOMIOIIEH CUIMKareieM, 100asisior o 10 cM® n-neHTaHa,
YyTOOBI KOJOHKA HE BBICHIXAJIA.

Cob6upalor ¢ppakumu B 25 CM° MEPHBIC LIWJIMHAPHIL.

[Tocne Toro, Kak A00ABJIEH UCIBITYEMBIN pacTBOp ¥ cobpaHo ot 10 1o 20 cM® n-TieHTaHa, ONPECSIIOT
TOUKY Pa3acICHHAS MEXIY HACHIICHHBIMM M MOJSIPHBIMHA COSIWHCHUAMHU (T. €. ApOMATHUCCKHAMM) CIICOY-
IOIIUM CIIOCOOOM:

KanmaloT OOHY KaIuTio PUiabTpaTa Ha (PUIBTPOBAIBHYIO Oymary (BatMaH No 1);

IAI0T PACTBOPHUTEIIO UCTIAPUTHCS ;

€CJIM HACHIIIECHHBIEC YITIEBOAOPOABI MOJHOCTBIO AJIIOMPOBAHBI, TO HA OyMare Ha MPOCBET HE OyIeT
BAIHO MAaCJSTHOTO OCTATKAa;

MOBTOPSIOT MPOLIEAYPY Yepe3 KaXIbie 2 CM>, TIOKA OT KAIUIM Ha 6yMare He OYyIeT OCTaBaThCs CJICIOB
MacJa.

CoOuparoT B IpEaABapUTEIBHO B3BEIICHHYIO KOJIOY (PPaKIMKM, BBIICJICHHBIC 10 IOJHOTO BBIXOOA U3
KOJIOHKHM HACHIICHHBIX YIVICBOOOPOaOB ((dpakusa 1).

DIMOUPYIOT U3 KOJOHKHM OCTABIIMECS MOMAPHBIC COCAUMHCHUA STHIOBBIM 3(PDHUPOM.

CoOuparoT BBIACICHHYI0O QPAaKIIMIO BO B3BEIICHHYIO MCIIAPUTEIBHYIO KOJOY ((hpakius 2).

HcnapsoT otneabHO ppakimu 1 m 2 cHadana pu S0 °C 1, HakoHel, B BakyyMme (2 Toppa) npu 100 °C
(1 Topp = 1,3-10° T1a) B TeueHHUE TIEPHUOIA BPEMEHH, JOCTATOUYHOTO ISl VIAJICHUS PACTBOPHTEIS.

IlpumMeuanue. B npouecce ncmapeHuss HyXXHO CACAATH 34 TCM, YTOOBI HEC OBLIO IMOTEPH JCTKUX (PpaKIIuid
caMoro oopasra.

B3BemmBaroT 00a ocrarka ¢ TodHOCTHIO 40 * 0,0002 r (Macca S mna ¢ppakuymu 1 m macca A o
(pakuu 2).

IlpumMe 9gaHUe MeToguka mpuMEHECHA IMPABUIIBHO, €CJIM CYMMa MAacC OCTaTKoOB (S + A) HaxoouTCs B IIpeAcaax
98 %—102 %.

2.2.5. Pacuer pe3yabTaTa
ConepxaHue apoMaTUYCCKHMX VIVIEBOAOPOIOB M APYIHMX NOASpHBIX coequHeHU (C) B IpOIIEHTaX
BEIIUCIIAIOT 110 POPMYJIE

A 100
C A+ S8’

e A — Macca apoOMaTHYCCKUX YIVIEBOAOPOAOB (M JPYIrMX HNOJASIPHBIX COCIUMHCHWM), T;
S — Macca HachILeHHBIX VIJIEBOIOPOLOB, T.

IlpuyMeuyaHu 4

1. Ilpy mpUMEHEHUHM 5TOTO METOAA MOXHO AONYCTUTh, YTO BCE IOJISIPHBIC IMPOU3BOMHEIC SABISIOTCS YIJICBOMO-
POITHBIMHA COCAMHCHUSIMH.

2. Eciaur B 0COOBIX CIyyasix HEOOXOIUMMO IMMPOBECTH PAIIMIUE MEXITY COACPXKAHUCM JCUCTBUTEILHO aPOMATHICC-
KMX YIJICBOAOPOJAOB Y APYIUX MOJSPHBIX COCIMHCHUU (T. €. OPTAHUMYCCKUX COCTMHCHUM, coacpxammx O, S mmm N),
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TO IIPUHUMAIOT, YTO BCE COCAMHCHHUS KUCIOPOAA, CEPBL M a30Ta COACPXKAT TOJABKO oguH rerepoaroM (O, S wm N) Ha
MOJICKYJIY M 00JIafar0T OJUHAKOBOM ¢ M3O/SIIIMOHHBIM MAaCJIOM CPEIHEU MOJCKYISPHOMU MaCCOM.

MDaKTHICCKUM COACPKAHUEM aAPOMATHICCKUX YIJICBOJOPOAOB OVACT Pa3HOCTE OOIIETO COACPXKAHUAS APOMATHICC-
KWX M IIOJSPHEBIX COCMUHCHUM M COACPXAHUA COCIUHECHUM KUCIOPOAa, 4a30Ta U CEPHI.

3. Eciu HyXHBI JOMOJHUTECIBHBIC CBESACHHUS 10 Pa3HBIM KJIaCCaM apOMATUYCCKHUX VITICBOAOPOAOB (MOHO-, JTH-,
MMOJIMAPOMATHICCKUX M COOTBCTCTBYIOIIMX ITOASSPHBIX COCAWHCHUM), I MCCACAOBAHUMA MOTYT OBITH MCIIOJIB30BAHBI
00JIcC COBEPIICHHBIC METOEI.

2.2.6. Tounoctb

J1s1 OLleHKM NPUEMJIIEMOCTH pe3yibTaToB (95%-Hast 1OoBEpUTEIbHAS BEPOSITHOCTb) MOTYT OBITh MC-
MMOJIb30BAHBI KPUTEPUHU CXOIUMOCTU UM BOCIIPOU3BOIUMOCTH.

CxomuMoCTh () — pe3yabTaThl, BOCIPOU3BEIACHHBIC OJJHUM U TEM XE OIEPAaTOPOM, CICAYET CUMTATH
COMHUTEIbHBIMHU, €CJIM UX PACXOXICHUE TIPEBBIIACT 3HAUYCHUE, YKa3aHHOEe B Ta0J. 2.

Taoaumira 2

Kpurepuu % apoMaTUYECKNX YIIEBOAOPOAOB
> 10 < 10
CxOmMMOCTE 5 5
Bocmpouns3BoOAUMOCTb 14 20

Bocnipon3BoguMoCTs (R) — pe3yabTaThl, NPEACTABICHHBIC KAKJIOM M3 ABYX JAa00OPaTOpHM, CICAYCT
CUUTATh COMHUTEJIBHBIMM, €CJIM UX PACXOXICHUE MPEBHIIACT 3HAUECHUE, YKa3aHHOE B Ta0I. 2.
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NHPOPOPMAIINOHHDLIE TAHHDBIE
1. BHECEH MunucrepcTsom xumudeckoi u nHedprenepepadarnisaiomesi npompiicanoctTa CCCP

2. IlocranoBaenmem I'ocynapcreennoro komurera CCCP no ynpasaenmio KauecTBOM NPOAYKIIHM M CTAHAAP-
Tam oT 10.08.90 Ne 2381 BBenen B aciictsue rocyzapcrsennni cranpapr CCCP I'OCT 28640—90, B

KayecTBe KOoTOoporo Henocpeacrsenno npumenena Ilyoomxkamma MOK 590—77, ¢ 01.01.92
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