AR IR 2010,29(3):476-480

Journal of Agro-Environment Science

FEEA FEE R R % _ERIIR B3N 11 R T 52

BlEE B R a2

(LHTL TR AR SR TRABE, BN 310032 2 BJFRESMERES TRV B, HFHRIRE B SEERLLRE,
KHE 300071)

& F.7£ 300,500 F1 700 °C 3 FS&AF T INFAE HIAAFE] 3 fh AR, I KM RLLRAT T R . 38 WK 3h 2 5056 A4
MR ACE, BFSE T SETEIX S A i R I I B R R MY, el R — B LB R YAy 3 R Bl ) A R
Freundlich W% {4510 5 RERT SEIBARIAT T HIG o 45 R W, FEAE BRI AR R AT DA 23 A M R o e e B 18 IR B 3 B B,
Bl—Wrsh 2t ig 42y 3 12 BARERT HEAE B R IR R 3) 12 IR BB BT, T B sl 1 2 R ] St LA R
AR B) 750 A TEAE 2B e T AR A E 22 AR ], KR R RS SO 2R T 1 ORI R B R ALY i i
BT HIR ) 1 T TR R B B, FEEAS N Rk BRI R, FE BB KRN  Freundlich B AU 08 it
ERBARN LA R — RS, EW TR IR B S T 2 Z R LR .

SRR Bk 3E W B &

MESHED X592  XEAREB:A  XEHRD:1672-2043(2010)03-0476-05

Sorption Kinetics and Isotherms of Phenanthrene in Charcoals with Different Properties

ZHOU Zun-long™, LU Yuan?, SUN Hong-wen?

(1.College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China; 2.MOE Key Labora—
tory of Pollution Processes and Environmental Criteria, College of Environmental Science and Engineering, Nankai University, Tianjin
300071, China)

Abstract; Three charcoals were obtained by heating sawdust at 300, 500 and 700 °C, respectively. The structures and compositions of the
charcoals were characterized. Sorption kinetics and isotherms of phenanthrene onto these charcoals were determined. The data were fitted to
the pseudo—first—order, the pseudo—second-order, the Elovich kinetic, and the Freundlich models, respectively. The sorption was divided into
very fast,fast and slow stages. The pseudo—second —order model fitted the sorption kinetics data well over the entire sorption duration; The
pseudo—first—order and Elovich models did comparatively well for only selected sorption periods. These observations indicated that multi—
processes controlled the sorption of phenanthrene on charcoals including diffusion into water film, diffusion on particle surfaces of the char—
coals, and diffusion in the internal micropores, which resulted in the observed complexity in the sorption kinetics. The differences in fast
sorption on charcoals were attributed to their varying hydrophobicities. The results from the Freundlich model analysis further suggested that
the multiple processes controlled the sorption of phenanthrene onto charcoals.
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Table 1 Structural parameters of the three charcoals

TEAR W% R4 FETFL SSA/ B
C H N 0 w% HC O/C (N+O)/C m’ g Ji 7%
AKJB 4866 6.89 NDb 43.2 125 1.70 0.67 067 NDb 212
PC300 61.86 4.83 0.89 30.17 2.25 093 0.37 038 154 728
PC50081.63 3.50 1.04 10.79 3.04 051 0.10 0.11 765 79.4
PC70089.59 1.91 0.87 4.82 2.81 026 0.04 0.04 3763 807
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Sorption kinetics of PHE onto three charcoals
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Figure 1 Phenanthrene sorption kinetics onto PC300,
PC500 and PC700
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Figure 2 Sorption kinetic experimental data of phenanthrene on the

charcoals fitted to pseudo—first—order model(A ), pseudo—second-

order model(B), and Elovich model (C).
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Figure 3 Phenanthrene sorption isotherms on PC300,
PC500 and PC700
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Table 2 Freundlich Model fits to sorption isotherms of

PHE on charcoals
lg K.
28 n Ky (/10%) R?
C.=0.0055, C€=0.058, C=0.58,
PC300 0.65 0.184 52 4.85 4.5 0.995
PC500 0.32 1.15 5.62 4.95 4.27 0.992
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