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Comparative Study on Adsorption Behaviors of Natural Organic Matter by

Powered Activated Carbons with Different Particle Sizes
LI Zheng-jian, SHI Bao-you, WANG Dong-sheng

(State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: The effect of powered activated carbon (PAC) particle size in the range of 10-100 pwm on the adsorption of natural organic
matter (NOM) in micro-polluted water was investigated, and the adsorption fractionation characteristics in terms of relative molecular
mass distribution changes were evaluated. Three PACs with different median particle diameters were obtained through grinding and
sieving of a commercial PAC product; PAC-1 (19 wm), PAC-2 (46 pm), and PAC-3 (76 wm). The adsorption results showed that
with the decrease of particle size, the adsorption properties ( both adsorption capacity and adsorption rate) of PAC for NOM in both
simulated and real micro-polluted water were significantly enhanced. The faster adsorption rate of PAC with smaller particles was
attributed to its more available adsorption sites and shorter diffusion distance for adsorbate molecules. The larger adsorption capacity of
smaller particle PACs was mainly due to their greater specific external surface area per unit mass and higher mesopore volume, as the
pore blockage effect from large relative molecular mass NOM was alleviated. For micro-polluted water sample, the decrease of PAC
particle size significantly enhanced the adsorption of organic matter fractions with relative molecular mass >2 000, but had no notable
improvement for that with relative molecular mass < 800.

Key words : powered activated carbon; adsorption; particle size effect; NOM; relative molecular mass
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Table 1  Main water quality parameters of test waters

. TOC uv SUVAY
TR pH N 2f41 »
/mg-L /em /L+(mg-m)
BAKEE 764 9.50 0. 191 2.01
WAKEE 810 2.37 0. 092 3.88

1)SUVA ; e AN A, RIS 3 B DOC (mg-L=1) fY 22 g i {E
(m~"), AL AMER KN 254 nm

1.2 PAC Fil NOM Ak

PAC 1 AL 42 43 A >R FH O R BE 43 BT AX
( Mastersizer 2000, Malvern, UK) #f7E; L
FTH AR S LB EE A 30153 H7 4% ( Quantachrome, USA)
IRE PAC (9 He R 1 AR5 L AR 20 A, IF ) BET-i% 31
BPAC B R AL, T- 5 B L e R T AR
AL (AR RAL) HeR AR LA

pH {E ] pH 1 ( MP220, Mettler, Swidish ) il & ,
VEfvE A PLER (DOC) H B A LK 73 #r 4 ( TOC-
VCPH, Shimadzu , Japan ) #ll % , UV, 2% F 48 4b-7] UL
366 (U-2910 , Hitachi , Japan ) I 52 .

ABIFFE T NOM (/AR 43 53 65 43 A1 2R FH i 5
ARFRHE BH {4, 3% 72 ( Waters 2487, Dual N Absorbance
detector, Shodex KW 802.5 column, Shoko, Japan)
I 5E, 0.005 mol-L~" B B2 £h 2% wi ¥ W A1 0. 001
mol - L.~ @A ENAE i sh A , WiE R 0.8 mL-min ! s
Peak fitting % ( Version 4.0, Systat Software Inc. )
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Fig. 1 Adsorption kinetic and isotherm curves of NOM in simulated water onto three PACs
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Table 2 Adsorption kinetic and isotherm fitting parameters of three PACs in simulated water

PAC th=gsh 1507 BRI Ay Jy e
R? ky/g+(mg-h) 7! q,/mg-g~! R? Kp/mgeg=' « (mg-L=')Y" 1/n
PAC-1 0.9947 0.0199 62. 89 0.8767 5.3087 0.764 0
PAC-2 0.978 6 0.0158 67. 89 0.9379 4.8373 0.8890
PAC-3 0.9824 0.016 0 50. 86 0.7126 0.5820 1.7837

2.2 A[APRiFE PAC X RIRZKAK T NOM B 7325 g fh

PAC A2 Xt L 0 BRH: B8 B4 52 M 5500 7 W B 3
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(/TS5 000) A E P RS #)90% LA L
KT AN D
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Fig. 2 Distribution of relative molecular mass of NOM

in the water sample from Qinghe River
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