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Distribution Characteristics and Potential Risks of Phenols in the Rainy Season

Surface Water from Three Gorges Reservoir

WU Zheng-yong'”*, ZHAO Gao-feng', ZHOU Huai-dong', LI Ke-lin®, LI Kun'?, ZHANG Pan-wei'"
(1. China Institute of Water Resources and Hydro-power Research, Beijing 100038, China; 2. College of Forestry, Central South
University of Forestry and Technology, Changsha 410004, China)

Abstract: Forty-seven surface water samples were collected from the main stream and 22 tributaries in area of the Three Gorges
Reservoir, 15 phenolic compounds in these samples were analyzed using GC/MS. The results showed that the concentrations of
phenolic compounds in the samples from the main stream and tributaries were 52.47 ng+L™' and 87.99 ng-L™", respectively. The
concentrations of non-chlorinated phenols were higher than those of chlorinated phenols in the main stream and tributaries, and so the
non-chlorinated phenols were the predominant compounds in these surface water samples. Phenol, o-cresol and 2-nitrophenol were the
predominant compounds accounted for 79. 1% , 3. 7% and 3. 6% in the samples from the main stream, respectively. Phenol, o-cresol,
2,6-dichlorophenol and 2-nitrophenol were the main compounds accounted for 77.5% , 5.4% , 3.8% and 2. 2% in the samples from
the tributaries, respectively. As compared the concentrations of phenol and 2-nitrophenol with the standard limits in The National
Environmental Health Risk List, the levels of phenol and 2-nitrophenol were much lower than the standard limits, suggesting negligible
risk of phenol and 2-nitrophenol in these samples.

Key words : Three Gorges Reservoir; surface water; phenols; distribution characteristics; potential risk
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%%(’&E)@ZO ng-ml~ " 150 ng-mL~ "I K EE2 4]

& T AFATRE, TR FE B Al AR I 50l 100
mg-mL_1 I NARFE R 2 ,4,6-Tribromophenol , &
V-85 [T 58 FRE X6 A v i 22 Sk 38 M M Bt 32 F0ORG 2%
BE AR IR 1 k.
£1 16 MEELEY 2 MREMFAETH
T E R RAARERE(n=7)/%

Table 1 ~ Average recovery and RSD of 16 phenolic
compounds at two spiked levels(n =7)/%
e 20,ng'mL’1‘ 50 ng-mL’i
WIS/ % RSD /% RSD
phenol 93.9 14.1 113.0 10.2
o-cresol 98.0 13.0 72.3 9.0
m-cresol 86.6 23.7 77.0 10. 4
p-cresol 103.9 16.5 75.1 8.6
2-chlorophenol 72.0 20.2 75.9 10.0
2 ,4-dimethylphenol 92.1 10. 1 95.2 11.2
2 ,4-dichlorophenol 88.6 20.7 102. 4 8.7
4-chloro-3-methyphenol 96.5 11.5 76.3 9.3
2 ,6-dichlorophenol 108. 1 8.0 119.0 7.0
2,4 ,5-trichlorophenol 91.6 16.6 84.8 8.8
2,4 ,6-Trichlorophenol 92.0 13.4 76.2 9.1
2-Nitrophenol 119.3 12.7 78.1 9.7
2,3,4,6-Tetrachloropheno 123.7 20. 1 93.7 8.9
2,3,5,6-Tetrachloropheno 86.5 21.7 83.1 8.3
2,4 ,6-Tribromophenol ( sur) 106. 3 12.8 99.6 12. 8
pentachlorophenol 82.8 27.6 85.9 9.0

2.4 FEAb
iz 48 20 M 5 4 SPSS (AR 17.0, SPSS
c. , Chicago, 1L, USA) X} 27 A~ RAE sk £ P it
ATAL P £ Sl 1R 43 B B0 AR 4R P A s 0 1 T ol
AT TAETE (£ 2). TEH L 40% BYFE & B A 1
BF, A AT o0 B 5 B s G vk BT LOD
f, R 1/2L0D k481t

R2 ZRERRBEREFBEUGUHEITERD /ng L'

Table 2 Statistical results of phenolic compounds in collected surface water from the Three Gorges Reservoir/ng-1 !

ZWEX TR (n=9)

TR X R (0 =55)

b 7] = — —
JLfa sl 1 Rzt % JL3ME b(AE] Kzt 3/ %

phenol 15.15 0.26 ~678. 08 100 25.00 0.01 ~1318.84 100
o-cresol 2.42 0.33 ~31.56 100 1.50 ND ~ 147. 53 100
m-cresol NA ND ~57.57 22 0.99 ND ~169.79 47
p-cresol NA ND ~51.02 22 1.04 ND ~71. 44 47
2-chlorophenol NA ND ~ 1. 65 33 0.24 ND ~36. 35 58
2 ,4-dimethylphenol 0.07 ND ~53.00 78 0. 06 ND ~ 88. 82 73
2 ,4-dichlorophenol NA ND 0 NA ND ~1.11 16
4-chloro-3-methyphenol 0.12 ND ~1.17 78 0.12 ND ~2.28 91
2 ,6-dichlorophenol 1. 09 0.01 ~10. 67 100 1.95 0.01 ~41.58 100
2,4 ,5-trichlorophenol NA ND ~2. 16 33 NA ND ~15.01 7
2,4 ,6-Trichlorophenol 0.09 ND ~1.77 78 0. 06 ND ~12.33 95
2-Nitrophenol 4.50 ND ~15.20 89 2.64 ND ~18.31 84
2,3,4,6-Tetrachloropheno 0.10 ND ~3.74 67 0.11 ND ~37. 88 73
2,3,5,6-Tetrachloropheno 0.20 ND ~3.38 78 0.15 ND ~36. 66 85
pentachlorophenol 0.48 0.18 ~1.13 100 0.48 ND ~20. 22 91
> EE 5.23 1.82~16.10 100 11.93 1. 30 ~ 146. 86 100
> AEsEARm 38.99 7.04 ~876.75 100 54.07 0.79 ~1712.27 100
Z (eSS 52.47 9. 89 ~880. 48 100 87.99 6.21 ~1723.77 100

1)ND; KK ; NA: K&t
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Table 3 Comparison of phenol and 2-nitrophenol concentrations in this study with the toxic hazard standards limits in water/wg-L ™"
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Table 4  Concentration comparison of phenol in surface water samples in domestic areas and oversea areas
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