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Effect of Surfactants on Sorption and Desorption of Benzo[ a ] pyrene onto Black

Carbon

ZHANG Jing-huan'”, CHEN Chun-rong’, ZHANG Wei-hang’, LI Gui-zhou®

(1. College of Environment and Safety Engineering, Qingdao University of Science and Technology, Qingdao 266061, China; 2. State
Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Beijing Normal University, Beijing
100875, China; 3. Department of Analytical Chemistry, China Pharmaceutical University, Nanjing 210009, China)

Abstract; Sorption and desorption of benzo[ a ] pyrene ( BaP) onto black carbon (BC) extracted from sediment were studied in the
presence of three types of surfactants ( cetyltrimethylammonium bromide, CTAB; sodium dodecylbenzene sulfonate, SDBS; Triton X-
100, TX100) to examine the role of surfactants in sorption and desorption. Nonlinearity of the sorption isotherms of BaP increased in
the presence of surfactants. CTAB enhanced the sorption capacity and irreversibility of BaP on BC. However, the presence of SDBS
reduced the sorption capacity and desorption hysteresis. Unlike CTAB and SDBS, the influence of TX100 on sorption and desorption
was concentration dependent. Low levels of TX100 (50 mg:L™") enhanced BaP sorption and reduced desorption. The sorption
capacity parameter K, value (at ¢, =50 pg+L™") increased from 188 062 mL-g~' to 264 179 mL-g~', and the hysteresis index HI
decreased from 0. 44 to 0. 39. When the TX100 concentration increased to 150 mg-L ™" and 200 mg-L™", TX100 reduced the sorption
of BaP to BC and promoted desorption. The K, value (at ¢, =50 pg-L™") decreased from 188 062 mL-g™' to 182751 mL-g~" and
178 730 mL-g ™", respectively, and the HI value increased from 0. 44 to 0. 65 and 0. 70. Our finding can provide more information for
predicting the distribution and fate of PAH in the surfactant polluted environment.

Key words ; surfactant; black carbon; benzo[ a|pyrene; sorption; desorption
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Table 1 Selected physiochemical properties of three surfactants
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Fig. 1
BC in the presence of CTAB, SDBSand TX100
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Sorption and desorption isotherms of BaP onto
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. ek X K PR KD /mlg !
/mg-L, ¢, =50 pg-L" ¢, =100 pg-L°!
pagiist 0 0.343 £0.003% 26274 4.42 +0.010 0.991 18 188 062 119 268
50 0.331 0. 002 29 690 4.47 £0.014 0. 996 18 220292 138 551
CTAB 100 0. 305 +0. 004 37971 4.58 +0.011 0.993 18 304 556 188 127
200 0.278 +0. 002 48 646 4.69 +0. 009 0.992 18 423 049 256 476
Wt 50 0.318 +0. 005 34 245 4.53 +0.016 0.989 18 264 179 164 663
TX100 150 0.327 0. 003 24 337 4.39 +£0. 008 0.993 18 182751 114 621
200 0.310 0. 006 23 126 4.36 +0.013 0.991 18 178 730 113 266
50 0.335 +0. 005 25199 4.40 +0.012 0.992 18 184 743 116 515
SDBS 100 0.319 0. 004 23371 4.37 £0.010 0.993 18 178 754 112118
200 0.317 0. 006 22935 4.36 +0.017 0.991 18 175 060 110 534
WH %ﬁfﬁ‘ﬁ%ﬁ]?&fg " K, 1K, A ~ K,V /mL-g 11] — HY
/mg-L c, =5 pg-L ¢, =50 pgL™" ¢, =100 pg-L
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200 0.082 +£0.002 111985 5.05=+0.012 0.973 12 14 504 587 1751 884 927 171 0.30
W 50 0.125+0.002 82994 4.92+0.010 0.981 12 8559491 1141 426 622 367 0.39
TX100 150 0.214 £0.005 43037 4.63+0.009 0.978 12 2769 820 453 368 262 931 0.65
200 0.216 £0.004 35844  4.55 +0.007 12 2282569 375339 217979 0.70
50 0.194 £0.002 49826 4.70+0.013 12 3565218 557 296 318 754 0.58
SDBS 100 0.227 £0.002 37436 4.57+0.014 0.981 12 2248 980 379 302 221967 0.71
200 0.240 £0.005 32142 4.51+0.018 0.981 12 1802418 313224 184 957 0.76
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