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Relationship Between Dissolved Organic Carbon and DBP in the Pearl River

Water

HE Hong-wei', ZHOU Da-cheng' , WANG Bao-qgiang'”, LIANG Yan-hong'

(1. College of Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China; 2. School of
Life Sciences, Chinese University of Hong Kong, Hong Kong 999077, China)

Abstract : Dissolved organic carbon (DOC) in the Pearl River system in Guangdong Province was fractioned by using XAD resins into
humic substances and other fractions. The concentration and distribution of DOC, SUVA,,, trihalomethanes formation potential
(THMFP) and relationships between DOC and THMFP were analyzed. The 2-year study demonstrated that the DOC concentration of
Pearl River ranged from 0. 7 to 33.0 mg-L™"'. On the other hand, the trihalomethanes formation potential ( THMFP) in Pearl River
was 30.39-1091. 52 pg:L™", which showd a linear relationship with the DOC concentration. Spatially, the DOC concentration and
THMFP increased downstream along each tributary; however, the humic substances mitigated to the opposite. During the chlorination
humic substances were the main precursors of disinfection by-products ( generating 64. 6% of THM) in Pearl River and the specific
trihalomethanes formation potential ( STHMFP) of humic substances was over 2 times higher as the other fractions. In addition,
SUVA,,, was proved to provide a reference indicator in testing the precursors of disinfection by-products.

Key words ; Pearl River; dissolved organic carbon ( DOC); humic substances; disinfection by-products ( DBP) ; trihalomethanes
(THM)
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Fig. 1 Map showing mainstream and tributaries of Pearl River
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Table 1 ~ Geological information, DOC concentration and SUVA,s, of the Pearl River
JERR TR -
DOC SUVA,s, THMFP BSF
Hugki JmgeL-1 HPOA HPON TPHA TPHN HPIA S (mgemy ! JugL! a0
/% /% /% /% /%

Wla 0.96+0.06 41.5+£1.5 2.9x0.6 24912 3.5x0.7 27.3%l.1 2.91+0.04 48.1+5.1 12.5+1.4
Wib 1.03+£0.07 41.0+£1.3 2904 25512 3.9x0.7 26.8xL0 2.90 +0. 04 48.0+6.9 14.0+1.2
Wle 1.30+0.10 40.0+L1.5 2.6+0.3 26.8+0.9 2.0x0.6 28.6xL5 2.99+0.11 54.5+3.7 14.0 0.6
T W2a 1.94+0.10 39.6+1.1 1.4x0.3 30.1x1.1 1.4%0.3 27.5z%1.2 2.81+0.06 92.4 8.1 14.5£0.3
W2b 2.09+0.10 40.8+1.1 2.1x0.2 29.6x0.7 2.6+0.5 24.9x1.0 2.74+0.10 91.2+8.0 15.0£0.0
W2e 2.20+0.11 38.5+1.0 3.3x0.3 29.4+0.7 3.8x0.5 25.1x0.3 2.59+0.11 102.9 7.7 11.0+0.6
W3a 3.43+0.18 36.5+£0.9 2.8+0.5 29.5+0.6 3.8x0.6 27.5:L.0 2.36+0.08 143.8 £7.6 18.0£1.7
W3b 3.53+0.20 36.9+0.7 2.1x0.3 28.3x0.7 3.9x0.7 28.9x0.9 2.34+0.08 157.9 +18.6 13.5£0.9
Nla 1.61+0.08 56.5+1.2 6.5+0.9 18.0x1L5 7.1xL.3 11.9x0.5 3.50 £0.07 72.7+2.2 11.5+0.9
Nib 1.80+0.08 51.5+1.2 8.8=+1.2 18912 8311 126x0.8 3.26 +0.06 91+1.2 14.0+2.9
Nlec 2.14+0.07 49.5+0.7 7.8x1.1 19.8+0.9 7.9x0.9 15.1x0.8 3.01 +0.04 98.9+3.7 12.0£0.0
T N2a 3.24+0.27 41.3+0.8 7.5+0.7 21.4x0.7 7.1x1.0 22.8:0.8 2.50+0.09 151.4 £20.6 13.0+0.0
N2b 3.55+0.32 37.4:0.6 11.5x1.3 21.8x1.1 7.3x1.6 22.6%l.1 2.54 +£0.07 156.3 £22.0 14.0+0.0
N2¢ 4.13£0.30 30.5+0.6 13.1+0.7 17.3+1.3 14.4+0.9 24.8=x1.1 2.10+0.09 178.4 £15.7 16.0+1.2
N3a 5.53+0.36 20.1+0.9 13.0x1.1 27.1x1.4 12.8+0.8 27.0x2.0 1.79 £0.05 259.5+13.1 14.0+0.0
N3b 7.34+£0.44 18.4+0.5 12.6+x1.2 26.5+1.3 13.3x0.8 29.3:1L4 1.70 £0. 08 290.9 +24.2 15.0+0.0
N3¢ 10.84+£0.40 18.3+0.6 11.6+0.6 23.1x0.4 12.6+0.9 34.4x0.5 1.49 +0. 10 436.4 £13.6 20.0£0.0
Ela 3.20+0.17 61.0+£0.8 2.3x0.3 24.6x0.9 2.1x0.4 10.0x0.6 3.61£0.09 152.6 £12.0 10.0+0.0
Elb 3.61+£0.20 54.6+1.3 2004 27.6x1.3 26+0.4 13.1x1.4 3.30 0. 15 198.1+21.9 23.0£0.0

Elc 3.44+0.18 55.4+1.2 1.8x0.4 25.9x0.8 21x0.4 149x0.8 3.03+0.09 NA NA
KiT E2a 3.80+0.19 48.3+1.2 4.5+0.7 21.3x0.8 4.1x0.4 21.9:0.6 2.61 £0.06 194.4 £7.5 13.0+0.0
E2b 4.85+0.22 38.0x1.8 5.0+0.4 25.3+0.6 55x0.6 26.3x1.0 2.56 +0.09 242.717.6 21.0+0.0
E2c¢ 5.88+0.24 38.8+1.1 3.1x0.6 29.6x0.3 2.8+0.4 25.8x1.0 2.25+0.08 266.4 £15.8 13.0£0.0
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Table 2 Relationship between concentration of DOC and
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