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Abstract : In this paper, the adsorption characteristics of two synthetic organic compounds (SOCs) , i.e., methyl parathion( MP) and
trichloroethylene (TCE) , and natural organic matter (NOM ) on powdered activated carbons ( PAC) in natural water were studied. On
the basis of fully characterizing the physical and chemical characteristics of PAC, the effect of physical and chemical properties of PAC
on the adsorption of low molecular weight SOCs in natural water was studied by correlation analysis. The effect of molecular weight
fractionation on the adsorption of NOM on PAC was investigated using high performance size exclusion chromatography (HPSEC). It
was found that, compared to the surface chemistry, the physical property (pore properties) of PAC was the critical factor to determine
its adsorption capacity of MP and TCE in natural water. The adsorption of the low molecular weight SOC and NOM with apparent
molecular weight (AMW) < 500 on PAC was primarily impacted by the micropore surface area, and that of NOM with 500 < AMW <
3 000 was affected by the mesopore surface area combined with the mesopore size distribution.

Key words: powdered activated carbon ( PAC) ; adsorption; methyl parathion( MP) ; trichloroethylene ( TCE) ; natural organic matter
(NOM) ; apparent molecular weight( AMW ) ; high performance size exclusion chromatography (HPSEC)
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Table 1  Physical and chemical characteristics of MP and TCE
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Table 2 Physical and chemical characteristics of five PACs

PAC &5 YK SL j[® NX HN
WORLRLAR / um 13.96 20. 35 23.04 25.14 22.03
L B /mg- g ' 1140 1100 1 000 1026 955
BET L &M A/ m?-g ! 1493 1088 807. 3 923.6 1162
L L R TR/ m? g ! 1331 1023 780. 6 886. 8 1037
LR A/ m? g 162.3 64.8 26.8 36.8 125. 4
MALA/em® g ! 0.779 4 0.736 6 0.5524 0.5955 0. 683
MFLFLE/em® - g ! 0.621 8 0.605 6 0.4902 0.5162 0.499 9
FALFLE/em® g ! 0.1576 0.1310 0. 062 2 0.0793 0.183 1
- FL4E/nm 2.09 2.71 2.77 2.58 2.35
e M A T B ] A A 1.55 1.52 1.52 1.40 1.45
il . LR fin Sk 0.325 0. 040 0. 005 0. 340 0.250
s P i —b — 0.015 0. 040 0.025
2 1 P 7 R R A R/ mmol - g ! 1.57 1.70 1.96 1.75 1.44
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Table 3 General properties of raw water from Miyun Reservoir

pH DOC/mg-L~" UV, /cm ™! ME/NTU

8.08 2.02 0. 0268 0.22
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Fig.1 Chemical fractions of NOM in raw water

from Miyun Reservoir
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Table 4  Correlation between physical characteristics of PAC

and adsorption capacities of MP and TCE on PAC

PAC ¥ B R*(MP) R*(TCE)
BET tb 3R A 0.94 0.92
(CEN TR 0.99 0.97
AL b R T AR 0.88 0. 87
AL 0.88 0. 87
MALFLAS 0.59 0. 54
AL 0. 65 0. 69
LR 0.74 0.75
LR fHiE 0.59 0.51

T3Ab TR bR B 5 MP | TCE W B & AR
KMz Rl T+ 5 MP, TCE 45 F 1 A [
FIRE, 3 i — 25 3 BT ARG o 551 33 A 1) R S 8K
VB AP 305 i i W R B 14 8 A 2 AS TS 1. 7E 45
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Fig.4 AMW distribution of NOM in raw water from Miyun Reservoir

before and after adsorption at different dosages of PAC YK
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Fig.5 AMW distribution of NOM in raw water from Miyun Reservoir
before and after adsorption at different dosages of PAC JC
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Fig. 6 Mesopore size distribution of PAC YK
and JC based on BJH theory
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