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Sorption of Phenanthrene on Nano-TiO, Coated with Humic Acid

LI Yan—jie', MA Tian—xing', GUO Xue-tao', YANG Chen'”, DANG Zhi'?

(1.College of Environment and Energy, South China University of Technology, Guangzhou 510006, China; 2.Guangdong Provincial Key Labo—
ratory of Atmospheric Environment and Pollution Control, South China University of Technology, Guangzhou 510006, China; 3.Key Laboratory
of Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangdong, Guangzhou 510006, China )

Abstract: Nano-TiO, has strong adsorption of pollutants. Humic acid( HA ) is a natural organic substance and also influences the environ—
mental fates of pollutants. A bath adsorption experiment was conducted to study the sorption of phenanthrene on nano—TiO, as influenced by
initial concentrations of phenanthrene, pH values and ionic strength under the presence of peat HA and sediment HA. The sorption kinetics
of phenanthrene was also investigated. The K, value of nano-TiO, was 6.71 L+-kg™, while that of nano-TiO, coated with peat and sediment
HA was 715 L-kg™ and 348 L-kg™, respectively, indicating that HA coating enhanced the sorption of phenanthrene on nano-TiO,. The in—
crement of sorption by aromatic—rich HA was significantly greater than that by aliphatic—rich HA. The equilibrium time decreased to 48 h
from 168 h under the presence of HA, implying a quicker equilibrium of phenanthrene sorption on nano-TiO, coated with HA.The kinetics
of phenanthrene sorption followed the pseudo second—order rate equation. Both pH and ionic strength had greater influence on phenanthrene
sorption by nano—TiO, coated with aromatic—rich HA than with aliphatic—rich HA. Therefore, the influence of humic acid and environmental
factors should not be ignored when evaluating the environmental impacts of nano—TiO,.
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Figure 1 Kinetic curves of phenanthrene sorption on nano-TiO,
alone(a) and coated with HA(b) and fitting of intraparticle

diffusion model to kinetic data(c)
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Table 2 Kinetic parameters of phenanthrene sorption on nano-TiO,

alone and coated with HA
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Figure 2 Isotherms of phenanthrene sorption on nano-TiO, alone

and coated with HA
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Figure 3 Effects of pH on phenanthrene sorption on nano-TiO,

coated with HA

BF, 5 7 J L T 11 45 ) 25 5 A8 A kg i i Fry e bR 245
A, 33 TS5 S 1180 WO, T O A e g T 1 5 4 A b
AT RERE pH (B AR N
2.6 BFEERNFIG

ANFEE TR T, MBI RR 9Kk A
PRBR X TE A IR B D0 LI 4. 473 B 0 39 m
0.1 mol- L™ i, FEFER G bYW 2s i Ko {5
BERIG/N . AEHP R SCE S = ) pH (BT, AR 1Y
FLPE S R AR S R IER, — i KA
A LA RS R R i S far, AT AR A R T
V) P e LI ol P 5 A2 /N 38— e R A 1A
B, ASAUNE K B BE 7 5k 04 T R R R S IR B
B, BB IR R AT ) AR A A R S Ak R
ARBR A SN, T2 7T 900 R O I 5500 e W o5 ) g o121,
(HRRES KB R3sn, JEFERR Ak Sk H R i 22t
BUTHE, [a] 7 28 B0k 0 SR 2 R 4, Uk A
— B AR, YD 1 U B4 43 HRORET, AT s/ JE Y
A RO B o [RIAE , Bl B o B AR Ak, R
HEJERIR 5 1Y) Ko (B AR A b 67 2R VR S AR F 1Y) K
ARk R 2, Ul B A B SR AV TR 1) A 20 B 67
WA Z 8 PO . X n] R B R
i 20 K AR A R RIURLZE /K P RS M O o SR L6 4
IS HTE 17 BE N oK AR A R SR T 1Y R R BB
IKHR GRS 22 ] () 2 TS BEL, (R AORAORE B RS E
Te] ], Y8 77 i P o) 498 oK — A Ak ke s M A R
PR R i . BRI, >4 pH (E A1 7o AR 4k
I, 29 K BUR 1) 20 PR B 25 B 22 i, DT e 3
AR RS s R R T R B S AR R X4 K — SR ARk
R e Mk B A HEVE AT BB 23 Bl pH RN B85 B AR 1k
1117 2 A o 4 25 A AR A, i A R U A W B RE A1k
iy 8

360 T -, ‘ T
f i - :.
320 L
—?0 280 *ﬁﬁ(ﬁﬁ@*ﬁ@ﬁ‘ e *
= ) - GARTRE D
<2400 i
=" S < e .
oot 5 FTTTe ?_ _________________________ 3
160 | . . ,
0 0.02 0.04 0.06 0.08 0.10

Tonic strength/mol - L™

B 4 BFREXNAHEEBRNSKZSUKEMIERNZ N

Figure 4 Effects of ionic strengths on phenanthrene sorption on

nano-Ti0, coated with HA
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