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The partitioning tracer method has been studied as an alternative method for characterizing
aquifers contaminated by nonaqueous phase liquids (NAPLs). Accurate partition coefficients of
tracers partitioning between NAPL and water are needed to improve the reliability of the
partitioning tracer method. In this research, partition coefficients of alcohol tracers partitioning
between benzene, toluene,A ethylbenzene, and xylenes (BTEX) compounds and water are
estimated from using the approach of equivalent alkane carbon number (EACN). General
agreement was observed in between the measured and estimated partition coefficients. Based
on these results we can verify that the EACN approach is suitable for estimating the partition
coefficient.
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Table 1. Mixing ratios for BTEX mixtures

BTEX mixture ratio
BTEX Mole ratio Weight ratio

mixtures Benzene | Toluene -bEe;hz)gne Xylene | Benzene | Toluene —bl;:e;hz}gne Xylene

Mixture A 1 1 1 1 1 1.18 1.36 1.36

Mixture B 2 1 1 1 1. 0.59 0.68 0.68

Mixture C 1 2 1 1 1 2.35 1.36 1.36

Mixture D 1 1 2 1 1 1.18 2.72 1.36
. Mixture E 1 13.18 - 3.96 17.01 1 -15.55 5.39 23.12

22 289y

Butanol, pentanol, hexanol, 2-ethyl-1-butanol 28] 4-methyl-2-pentanol¥ & 5% F 9 F73
AES 33 FHFF oIA 100, 200, 400, 600 mg/LY F=Z 7z} A 4712 FEE
Az 557 FHAEH 71X 2¥<9 BTEX EFEZES 247 10 mLY FY3HAl 20 mL
£F9 vtolde Wl FIHheadspace)S HAzstd AL F(FAHA 10 mL + BTEX EFEF 1
mL), AW &% FolA 248 T RPAZT o] i AEL AA TRV E o) &3 Q‘Vb‘

3 298l 3¢ 2@ ¥ st2azeEads 247)(GC-FID, Agilent 6890, USA)E ©| &3
o 2R FEE BAsT
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5%F) AAEH 03 BIEX % 1 THEISY 2ul 542 BAs7) Asia 4o
xolgle #4249 ¥Es BTEX TEEQ Aol Holde 23R 529 A4S $4 s
Ak, AW AEE RE FILHF FHA TASL BTEXF 29230 s, dgd Sosls
2479 57t 271845 BTEX £33 A Solls 2439 $57 4980z 37t
£ BA FAHUR, o] AFBAE B Aol 71277 AT 24 29BN WP
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Table 2. Measured partitioning coefficients of tracers between water and contaminants

Tracers Contaminants K*“ R®? Contaminants K R®
Benzene 1.47 0.9999 Mixture A 1.99 0.9745
Butanol Toluene 0.60 0.9784 Kif":“’eg (1).;(5) 8'3222
utano di1xture 76 B
Ethylbenzene 0.62 0.9992 Mixture D 0.96 0.9719
Xylene 0.83 0.9429 Mixture E 0.42 0.9983
Benzene 268 0.9793 Mixture A 2.36 0.9922
Pentanol Toluene 1.98 0.9918 I’:;f"t‘“e g 3;‘1’ 8-332‘;
entano ixture . )
Ethylbenzene 2.20 0.8915 Mixture D .37 0.9905
Xylene 1.68 0.9990 Mixture E 2.88 0.9480
Benzene 14.00 0.9954 Mixture A 1448 | 0.9679
. | Toluene 8.65 0.9900 ?‘;f":‘"e g 1‘7)-2; 8-33;3
exano iiXture . .
Ethylbenzene 14.51 0.9931 Mixture D 18.23 0.9579
Xylene 12.06 0.9963 Mixture E 19.29 0.9643
Benzene 12.59 0.9885 Mixture A 6.97 0.9996
Mixture B 6.74 0.9879
Toluene 6.86. 0.9903
2-Ethyl-1-butanol Ethvlb 571 10000 Mixture C 8.07 0.9851
yibenzens : . ‘ Mixture D 6.56 0.9918
Xylene 5.95 0.9995 Mixture E 5.74 0.9992
Benzene 7.44 0.9880 Mixture A 4.57 0.9996
. Mixture B 4.60 0.9980
4~-Methyl-2-pentanol Toluene 3.70 0.9991 Mixture C 6.15 0.9752
Ethylbenzene | 2.83 0.9899 Mixture D 4.55 0.9883
Xylene 3.48 0.9951 Mixture E 9.18 0.9488

? K - Partitioning coefficient, ° R? - Regression coefficient

A7 2a2AY BHASE 2% 2448 H4E 57 I Va5 0FBL A
$8 57b 97 Bass HYVAE AU BAT 5 AW, BF HF 97 PP 9 Ea
(D3 2e 03 438 AANL 42 & AU

log K = — 2.39829 + 0.584492 - (tracer EACN) — 0.07418 - (BTEX EACN) (1)
o® 2 -’;‘_‘ 2
* v Exbuesvimemalul:,\gK * *

Fig. 1. Comparison of measured and estimated partition coefficients of tracers.
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