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Hexachlorobenzene (HCB) and pentachloorbenzene (PeCB) are banned globally as POPs under the Stock-
holm Convention. Those are still emitted as a by-product from certain industrial activities such as waste incin-
erations, metal production etc and are undergone long-range atmospheric transport. It is difficult to identify the
sources of those compounds due to the varieties of point sources. Recently, studies on stable isotopes of POPs
have been carried out to get more information about the sources. In this study, the carbon isotopes of HCB and
PeCB were analyzed using EA-IRMS (elemental analyzer - isotope ratio mass spectrometry) to examine the
possibilities of application as a tracer for POPs sources. The carbon isotopic ratios of both HCB and PeCB
were obtained through the EA-IRMS. The isotopic ratios of the standards produced from two different man-
ufactures were compared. The 8'°C values of HCB ranged from -26.05%o to -25.28%o, and those of PeCB
ranged from -29.20%o to -29.19%o. The relative standard deviations were less than 0.24% for EA-IRMS analysis
of carbon isotopes and the difference between the value of cross-product manufacturing company appeared.
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Table 1. Information of standard materials
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delta value (3y= EFE4 (reference standard)®] 13C/
EC H(Ry)ek ANE BCAC ¥(R)E HE-&(parts
per thousand) ©$1¢] HH (%o)2 FH Zlo|t). %
i oz FARFEZHQ Pee Dee Be-
lemnite(PDB)S- o83l 2MdaiAIwt, u7t 3] 9471
izl A LA 7ol FAFTEDR BAse] Q1
Swe AlFshks USGS 248 ETE2S ARSI
129] FaFYY4n(613C) 32 IRMSE A48 o7
FHEE 22 FFEZQ] olilslEth FHUAHE o]
Bslo] 2] 13 o] 2SI, oklshead] F9ld4

J& USGS 245 ol g3le] 71402 Bgaisict.
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EA-IRMSS| g&=el AUEs 71537 S5t <l
FX 52 EMA-P13 EMA-P2(Elemental Micro-
analysis)E 70°C QEox] 24X]7F 7AZRAA AR-EIA I
FAZQ A 71E E3lo) ZA|E] AAEe] Ikl
EMA-P17} EMA-P29] sBC#e A#S Z7M1A7H
BAE W 7z gAadRF 71Ee R 1021 pgCe
116.9 ugC oPdollAl Q15ke] +20 Helol Eoloe A
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22 EFESE M H M=
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ok AEA Sl BAS &7 Slste] SR ol F
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253 ugC, PeCB 288 ugC)2] A|85 EA &1t

Purity

Mass Carbon Mass

Compound Company Sample ID %) (mg) C) Lot No.
Supelco HS1, HS2 99.9 1 253 48508, LB93343V
HCB Fluka HF1, HF2 99.9 1 253 45522, SZBC066XV
PeCR Supelco PS1, PS2 99.9 1 288 442739-U, LB85989V
Fluka PF1, PF2 99.9 1 288 35886, SZB8275XV
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Table 2. Source parameter for IRMS

Source Parameter CO,
Accelerating voltage (V) 3795.63
Extraction voltage 72
Half plate differential (V) -96.57

Z plate voltage (V) -69.94

Electron volts (eV) 73.89
Ion repeller voltage (V) -5

Trap current (uA) 200
Magnet current (mA) 4000
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Table 3. Carbon isotopic ratios for HCB and PeCB standards

D 5 13C N. of STDEV RSD Mean %difference %difference
(%o) Sample (%) (%) of sample of company
HS1 -25.26 3 0.003 0.01
-25.28 0.09
HS2 -25.29 3 0.006 0.02 3,02
HF1 -26.07 5 0.063 0.24 ’
-26.05 0.16
HF2 -26.03 3 0.008 0.03
PS1 -29.20 3 0.019 0.06
-29.20 0.02
PS2 -29.20 3 0.026 0.09 0,04
PF1 -29.18 5 0.013 0.05 ’
-29.19 0.03
PF2 -29.19 3 0.009 0.03
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5 AFAL 7F 2| 7F 3.02%°10 2L, F2l3h 252 z}o)
(F=2,176, p=0.00000000005)7} %=
(Fig. 1).
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Fig. 1. Comparisons of carbon isotopic ratios for HCB.
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Fig. 2. Comparisons of carbon isotopic ratios for PeCB.
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