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TRANSFORMATOR YAGLARINDA POLIXLORBIFENILLORIN MiQDARININ
XROMATOQRAFIK TOYINI

M.9.Qurbanov, E.T.Abdullayev, 9.H.Qurbanov
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Todgigat isinda mixtalif miassisalorin transformatorlar:ndan yag numunalori gotirilmis va
onlar:n torkibind> olan polixlorbifenillorin  (PXB-lar) miqdar: xromatografik Gsulla tayin
olunmugdur. Analizlor Amerika otraf Mihit Agentliyinin tortib etdiyi metod asas:nda apar:lms,
PXB-larin tayinind> qaz xromatografindan (Agilent Technologies 7820A) istifada olunmusdur.
Muiayyan olunmugdur ki, gotarilmis nlmunalorda PXB-lorin imumi miqgdar: 2.6-63.5 ppm

interval:nda  dayisir va  komponentlarin
komponentlara nisbazon goxdur.

tarkibinda

tetraxlorbifenillorin - miqdar:  digar

Acar sozlar: polixlorbifenillar, transformator yaglar:.

Polixlobifenillor (PXB-lor)  bir-biriila
C-C rabitasi ilo birlogmis iki benzol nlivasindan
va benzol niivasinds olan hydrogen atomlarini

ovozedon 1-don 10-a godor xlor atomlarindan
ibarat olan maddalardir.
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Xlor atomlarmin sayindan voa onlarin
benzol halgasinda voziyystindon asili olaraq
PXB-lorin 209 fordi izomeri miayyan olunmus-
dur. PXB-lor asason transformator va konden-
satorlarda istilik dasiyict vo dielektrik maye
kimi istifads olunur. 1929-cu ildon bu maddo-
larin sonaye istehsalina baslanilmigdir. Aparilan
tadgiqgatlar naticasinds PXB-lorin yiiksak toksiki
vo kanserogen xassolora malik olmas: va ¢ox
kicik dozalarinin (icazs verilon miqdar: atmosfer
havasinda 1 ug/m?®, suda 1 ug/l, torpaqda iso 0.1
ug/kg-dir [1]) canli organizmlora monfi tasir
gostarmasi  miayyan olunmusdur. PXB-lor
davamli tzvi cirklondiricilor kimi Beynalxalq

.
togkilatlarin, o cliimlodon Avropa ittifagmin
1982-ci ildo qobul etdiyi prioritet cirklon-
diricilor, hamginin davamli tzvi girklondiricilor
haqqinda Stokholm Konvensiyasinin siyahisina
daxil edilmis, 1986-c1 ildo onlarin sonaye
istehsali gadagan olunmusdur. Lakin bu
muddata godar diinyada 2 min. tondan ¢ox PXB
istehsal olunmusdur. Hazirda tarkibinda PXB-lor
olan transformator yaglarinin miqgdarnin tayini
vo onlarin  utilizasiya  edilmosi  actual
problemlordondir. Todgigat isindo  muxtalif
transformatorlardan yag numunalari gotirilmus
vo onlarin tarkibinds olan PXB-lorin miqdar:
xromatoqrafik tsulla tayin olunmusdur.

METODIK HiSS©

Analiz asagidaki marhalslorls aparilib:

1.NUmunanin gotarilmoasi. Nimunoalor
Dovlst Neft Sirkstinin, Azarenerji Agiq Sohm-
dar Coamiyyatinin vo Baki Elektrik Sabokasinin

muoassisalorindo olan transformatorlardan
gotaralmusdar.

2.NUmunonin  analizo  hazirlanmasi
(nimunalorin - tomizlonmasi).  NUmunalarin

analizo hazirlanmasi Amerika Otraf Mihit
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Agentliyinin tortib etdiyi metod osasinda aparil-
migdir [2]. Ovwalco numuns dixlormetanda
(VWR, England) hall edilmis, torkibinds olan az
miqdar sudan azad olmaq Ucln natrium-sulfat
(Merck, Germany) ilo qurudulmus, 2 ml-o gadar
buxarlandirilmis vo heksana (VWR, England)
kecirilmisdir. Alinmis mohlul 2 ml-o goador
buxarlandirilmss, dietilefirinin (VWR, England)

Qaz dasiyict -

heksanda mohlulu ilo yumagla florisil (VWR,
England) kolonkadan kegirilmisdir. Tomiz-
lonmis nimuns buxarlandirilmis va xromatog-
rafik analiz Ugiin hazir vaziyyata gotirilmisdir.

3. Nimunalarin xromatoqgrafik analizi.
PXB-in toyininds gaz xromatoqrafindan
(Agilent Technologies 7820A) istifado olunmus-
dur. Xromatografin xarakteristikast asagida
verilmisdir:

N, (azot generatorunda alinir vo filtr vasitasi ilo

namdan tamizlanir (99.95%));

Qaz axminin slrati -
Injektorun temperaturu
Kolonka -

1.4 ml/daq;
210°C;
Agilent J&W Capillary GC column

(HP-5MS, 30 m x 0.250 mm x 0.25 um);

Termostatin temperaturu =~ — 290°C;
Detektor - ECD (Electron Capture Detector), 300°C;
Analizin middati - 45 doqigo.

4. Naticalorin hesablanmasi. Xromatog-
rafin daracolonmasi Uglin torkibinds 12 PXB
niimunasi olan standartdan (CEN PCB Congener
Mix 1.10 ug/ml in heptane, Supelco) istifada

olunmusdur. Standart xromatogramma sokil 1-
do verilmigdir. Piklorin Gzorinda komponentlorin
¢ixma vaxtlari (saniys), codval 1-do iso ¢ixma
vaxtlarina gors onlarin adlar: verilmisdir.

ECD2 B, Back Signal (ECDSTDIECDSTD000075.0)

Hz
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600

15.289

31.564

23.990
25.060

26.345

T T T T T
25 30 3% 40 mi

Sakil 1. Qaz xromatografi (Agilent Technologies 7820A) ilo ¢okilmis 12
PXB garisiginin (100 ug/l) standart xromatogrami.

Cadval 1. Polixlorbifenillarin ¢ixma vaxtlari.

Polixlorbifenil Crxma vaxt,
san
PXB 18 (2, 2, 5-trixlorbifenil) 13.167
PXB 28+31(2, 4, 4-trixlorbifenil + 2, 4, 5- 15 289
trixlorbifenil)
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PXB 52 (2, 2', 5, 5'-tetraxlorbifenil) 16.935

PXB 44 (2, 2', 3, 5'-tetraxlorbifenil) 17.906

PXB 101 (2, 2', 4, 5, 5'-pentaxlorbifenil) 21.056

PXB 118+149((2, 3', 4, 4', 5-pentaxlorbifenil + 23.990
2,23, 4' 5, 6-heksaxlorbifenil)

PXB 153 (2, 2', 4, 4', 5, 5'-heksaxlorbifenil) 25.060

PXB 138 (2, 2}, 3, 4, 4, 5'-heksaxlorbifenil) 26.345

PXB 180 (2, 2', 3, 4, 4, 5, 5'-heptaxlorbifenil) 29.117

PXB 194 (2, 2, 3, 3', 4, 4, 5, 5'-oktaxlorbifenil) 31.564

NOTICOLOR VO ONLARIN MUZAKIROSI

Naticolor PXB komponentlorino uygun
piklorin sahasino asason hesablanmisdir. Codval

2-do hor bir komponentin gatiligi (ppm (mg/kq)
ila) vo onun tayin olunmus PXB-lards kiitlo pay1
(%-1o) verilmisdir.

Cadval 2.Nimunalarda polixlorbifenillarin migdar1 (ppm(ma/ka))
va tayin olunmus komponentlardas kitlo pay: (%).

Nimunads PXB-nin migdari, | Toyin olunmus komponentlords
Ne PXB ppm PXB-nin kitlo pay1, %
1 2 3 4 1 2 3 4
1 PXB 18 161 | 0.38 | 0.23 0.84 254 | 1451 | 522 | 8.09
2 | PXB28+31 | 141 | 0.06 | 0.14 0.81 223 | 244 | 3.16 | 7.75
3 PXB 52 11.76 | 0.64 | 1.14 2.05 | 18.52 | 24.44 | 26.26 | 19.66
4 PXB 44 6.83 | 1.26 | 1.32 3.04 | 10.76 | 47.95 | 30.50 | 29.18
5 PXB 101 14.00 | 0.08 | 0.60 1.93 | 22.05| 3.13 | 13.89 | 18.60
PXB
6 1184149 9.28 | 0.03 | 0.18 0.46 | 1461 | 1.09 | 413 | 4.38
7 PXB 153 6.38 | 0.06 | 0.22 0.34 | 10.05| 2.11 | 5.13 | 3.22
8 PXB 138 11.20 | 0.09 | 0.31 039 | 1764 | 362 | 7.18 | 3.78
9 PXB 180 091 | 0.01 | 0.16 0.05 143 | 0.27 | 3.68 | 0.45
10 PXB 194 0.11 | 0.01 | 0.04 0.51 0.17 | 044 | 0.85 | 4.89
Comi 63.49 | 2.62 | 434 | 10.40 | 100 100 100 100
Codval 2-don gorundiyu Kimi, analiz  Gmumi kitlo payr isa diger komponentlora

olunan nimunoalardsa tayin olunmus PXB-lorin
hom Umumi migdari, hom do ayri-ayr
komponentlorin  miqdar1 forglidir. PXB-lorin
Umumi migdar1 2.6-63.5 ppm intervalinda
doyisir.  Analiz  olunmus komponentlordon
tetraxlorbifenillorin migdar1 diger komponent-
lara nisbaton ¢oxdur. Bels ki, 1-ci niimunads bu
komponentlardan tetraxlorbifenillorin kiitlo pay1
29.3%, 2-ci nimunads 72.4%, 3-cli nimunada
56.8%, 4-cu  numunado iso  48.8%-dir.
Trixlorbifenillorin Gmumi kiitlo pay1 4.8-16.0%,
penta- vo heksaxlorbifenillorin Gmumi kiitlo pay1
10.0-64.4%-dir. Hepta- va oktaxlorbifenillorin

nisbaton az olub 0.7-5.4% araliginda doyisir.
Alinmis naticalor g0Ostorir ki, uzun middot
istifadado olan transformatorlarda yag doyismo
vo yag olavo etmo omoliyyatlarinda yaglarin
carpaz cirklonmosi bas vermisdir. Cirklonmo
daracasindon asili olarag bu yaglarda PXB-in
miqdar1  Stokholm konvensiyasinin qoydugu
50mg/kg (50 ppm) limit giymotindon ¢ox ola
bilor. Bu sababdan enerji sektorunda istifadada
olan wvo ya istifadoyo yararsiz  bdtun
transformatorlarda PXB-larin miqdari
(xromatoqrafik) toyini aktual problem olaraq
qgalr.
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XPOMATOI'PA®HYECKOE OIIPE/IEJIEHHUE TTIO/TUXJIOPBU®EHHUIOB B COCTABE
TPAHC®OPMATOPHOI' O MACJIA

M.A.Kypoanoe, 3.T.Aooynnaes, A.I.Kypoanoe

B pabome nposedeno  konuuecmeennoe onpedenenue nonuxaopougenunos (IIXB) 6 cocmase
006pa3yo8 MpaHchopMamopHuIX macen, G35AMbvlX U3 PA3HLIX NPEONpuUAmMuU. AHAIU3bl NPoBeOeHbl Ha
OCcHOge Memooda, paspabomanno2o Amepuxanckum Aeenmcemeom no Okxpyoicaioweli  cpeoe.
Cooepoicanue I1XBb onpedensinu eazoxpomamozpaguueckum memoodom (xpomamoepagh Agilent
Technologies 7820A). buiio ycmanosneno, umo obwee cooepoicanue I1XE 6 obpazyax uzmernsemcs
6 npedenax 2.6—63.5 ppm u mempaxnopbugpenunvl npeodradarom cpeou uOeHMuUPUYUUPOBAHHBIX
KOMNOHEHMO8.

Knroueswle cnosa: nonuxnopougenunvt, mpancgopmamophvie Macid.

CHROMATOGRAPHIC EVALUATION OF POLYCHLORINEBIPHENILS IN
TRANSFORMER OIL

M.A.Gurbanov, E.T.Abdullayev, A.H.Gurbanov

Quantitative analysis of polychlorinebiphenils (PCB) in transformer oil samples has been carried
out in the work. The analysis has been conducted on the basis of the method developed by the
American Environmental Agency. PCB content has been identified by gas-chromatographic method
(chromatographer Agilent Technologies 7820A). It revealed that the total PCB content varies within
2,6 — 63,5 ppm and tetrachlorinebiphenils are predominant among PCB components.

Keywords: polychlorinebiphenils, transformer oil.

Redaksiyaya daxil olub 12.01.2013.
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