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1500—300Q4 w- an >, 9 17.3—19.8 238 h
( =1g 5ml), 2 h,
40 , 4000 r- min ' 5 min, ,
, , HA.C PAHs BaP (95.25 +
2.04) %, Pyr (96.07 +2.81) %. Phe (92. 43 +3.02) %.
PHs 1090- , , Cis ,
=85 15, 0.8ml- min*, 104 I, 20 min, 290 M.
2
2.1 pH PAHs
(pH 4.2, 6.8, 9.7) BaP Pyr Phe 1
, BaP Pyr Phe
, , , , BaP Pyr Phe )
5d BaP 57.71% 64.58% 61.89%; Pyr
60.80% 67.43%  65.28%; Phe
59.51% 72.10% 63.05%. Fan '® ,
Leho " pH PAHs , , (a)
(a, h) pH 5.6 pH 7.6
PAHs : H® OH" PAHSs .
BaP 52.51, 66.01, 57.28 h; Pyr
52.51, 67.29, 63.01 h; Phe 53.32, 77.88, 55.90 h
PAHs . BaP > Pyr > Phe; BaP Pyr
Phe; , Phe , BaP , Pyr pH , PAHSs
1 pH PAHSs

Table1l The effect of different il pH on the paraneters of PAH s photodegradation on il under lar light

PAH pH /ht /h
4.2 C, =95. 94" 00132t 0.0132 52.51 0. 9802
BaP 6.8 C, =95. 69¢™ O 1% 0.0105 66. 01 0. 9664
9.7 C, =96. 66" O " 0.0121 57.28 0.9751
4.2 C, =102. 59¢" %018 0.0132 52.51 0. 9645
Pyr 6.8 C, =101. 29¢™ 0103 0.0103 67.29 0.9817
9.7 C, =101. 69¢” > 01 0. 0110 63. 01 0.9914
4.2 C, =101. 4" 0080 0.0130 53.32 0. 9869
Phe 6.8 C, =102. 2¢~ 0- 0089 0. 0089 77.88 0. 9499
9.7 C, =103. 48e™ 0124 0.0124 55. 90 0.9823
2.2 PAHSs
2 , PAHSs BaP
, 0, 5, 10, 20, 40mg- kg ' 5d
, BaP 64.58%, 26.29%, 37.83%, 41.42%, 43.82%; Pyr
67.43%, 42.56%, 46.46%, 49.46%, 53.50%; Phe 72.10%, 52.31%,

50.16%, 45.54%, 58.42%.

, PAHs |

’
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PAHSs
40h BaP 0.0105 h'!
0.0301 h''; Pyr 0.0093 h'! 0.0236 h'*; Phe 0. 0089
ht 0.0218 h'". , ,
BaP  Pyr , 5mg- kg ,
10mg- kg ' 40mg- kg* . Phe
0—20mg- kg ' , , 40mg- kg*
2 PAHSs
Table 2 The effect of different HA concentrationson the kinetic paraneters of
PAH s photodegradation under lar light
PAH /mg- kgt /ht /h 7
0 C, =95. 69¢" 0 0105t 0.0105 66. 01 0. 9664
5 C, =92. 62 O &0 0. 0301 23.03 0. 9664
BaP 10 C, =89. 32¢" 0-028t 0.0238 29.12 0.9514
20 C, =89.18¢ 0024 0.0214 32.39 0. 9394
40 C, =89. 62¢" 00202t 0. 0202 34.31 0.9284
0 C, =101. 25¢™ - 00%t 0. 0093 74.53 0.9817
5 C, =103. 26e" % 026t 0.0236 29.37 0. 9696
Pyr 10 C, =104. 64e™ 0201 0. 0201 34.48 0.9823
20 C, =106. 71 0014 0.0194 35.73 0.939%4
40 C, =104. 48¢" 0165t 0. 0166 41.75 0. 9651
0 C, =102. 2¢ 0089 0. 0089 77.88 0. 9499
5 C, =104. 15e" 00162t 0.0162 42.78 0.9813
Phe 10 C, =106. 15e" 018 0.0193 35.91 0.9551
20 C, =105. 86e™ > *48 0.0218 31.79 0. 9705
40 C, =102. 5g™ O 0153t 0.0153 45.30 0. 9582
2.3 pH TO, PAHSs
BaP , pH 4.2, 6.8 9.7 0. 0311,
0.0248 0.0240 h'*; Pyr 0.0205, 0.0175 0.0173 h'*; Phe
0.021, 0.0185 0.0176 h''( 3).
3 pH TO, PAHS
Table 3 The effect of 2il pH on the kinetic paraneters of PAH s photocatalytic
degradation using TiO, on il under Dlar light
PAH pH /h?t /h ¢
4.2 C, =89. 02¢" 01t 0.0311 22.29 0.9704
BaP 6.8 C, =91. 84¢ 0028t 0.0248 27.95 0.9732
9.7 C, =88. 56" 0 040t 0. 0240 28.88 0. 9465
4.2 C, =103. 97e" > 025t 0. 0205 33.81 0.9861
Pyr 6.8 C, =103. 02¢™ %07t 0.0175 39.61 0. 9808
9.7 C, =101. 12¢" 0173t 0.0173 40. 06 0. 9932
4.2 C, =99. 64¢ 0020t 0.0210 33.00 0. 9904
Phe 6.8 C, =105. 22¢" 018t 0.0185 37.46 0.9751
9.7 C, =99. 69¢" 0 076t 0.0176 39.38 0.9832
, TO, :

40h pH 4.2, 6.8 9.7 , BaP
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27.88%, 36.56%, 37.09%; Pyr 44.51%, 52.70%, 49.60%; Phe

43.33%, 50.55%, 49.69%. TiO, (pH <6.8)
(pH >6.8) e H* OH,
PAHs
2.4 pH Fe O, PAHSs
pH Fe O, BaP 4, pH 4.2, 6.8,
9.7 24.49, 25.58, 30.80 h Phe BaP , pH
4.2, 6.8, 9.7 Phe 36.48, 37.67, 38.51 h Pyr pH 4.2,
6.8, 9.7 36.87, 41.75, 40.30 h,
4 BaP Fe O, , .
40h pH 4.2, 6.8 9.7 , BaP 31.19%,
30.72%, 39.44%. Pyr , 40 h , Pyr
48.04%, 53.08%, 52.25%. 40 h , Phe 46.86%, 47.02%, 48.05%,
pH , F&0;, : . Phe Fe O,
, Pyr BaP Fe O,
4 pH Fe0; PHs
Table4 The effect of il pH on the dynamical kinetic of PAH s photocatalytic
degradation using Fe,O; on il under lar light
PAH pH /ht /h ¢
4.2 C, =91.88¢" 002t 0.0283 24.49 0.9817
BaP 6.8 C, =89. 84e™ 071t 0.0271 25.58 0.9664
9.7 C, =89. 86 00t 0.0225 30.80 0.9516
4.2 C, =99. 75 00188t 0.0188 36. 87 0. 9896
Pyr 6.8 C, =102. 34¢™ O 016t 0. 0166 41.75 0.9878
9.7 C, =104. 13e” %0172t 0.0172 40. 30 0.9772
4.2 C, =99. 20g" 00190t 0. 0190 36.48 0.9975
Phe 6.8 C, =103. 83e™ 0184 0.0184 37.67 0.9613
9.7 C, =102. 80e™ * & 0. 0180 38.51 0. 9695
3
(1) PAHSs pH ,
PAHSs BaP > Pyr > Phe
(2) PAHs , PAHs ,
, 5mg- kg’ PAHS Phe
0—20mg- kg * , , 40mg- kg '
(3) pH TO, PAHSs , PAHSs
(4) pH Fe O, PAHs TiO, ,
, Phe pH
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KINETICSDY NAM ICSOF PHOTOCATALY TIC DEGRADATION
OF PAHSON SO IL SURFACE UNDER SOLAR IRRAD IATION

ZHANG Li-hongl' 2 CHEN Zhong-lin1 XU Cheng-bin1 L1 Xuemel’ LI Pei-jun2
(1 School of Envimmental Science, L iaoning University, Shenyang, 110036, Ching
2 Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang, 110016, Ching
3 College of Chemistry and L ife Science, Shenyang Nomal University, Shenyang, 110034, China)

ABSTRACT
This paper studied the il bome PAHSs (polycyclic ammatic hydrocarbons) photodegradation and
photocatalytic degradation under lar irradiation with phenanthrene, pyrene and benzo[ a] pyrene as target
contaminants The effect of il pH and humic acids (HA) on the kinetics of photodegradation was studied.
The effect of il pH on the photocatalytic degradation of PAHswas investigated with nano TiO, or Fg O,
sami-conducter as catalysts The results showed that the photodegradation rate of PAH s in acidic or alkaline
conditionswas greater than that in neutral condition under olar light irradiation. The photodegradation rate of
diferent PAHs follovs the order of: BaP > Pyr > Phe at the same il pH. HA accelerated PAHs
photodegradation. HA played a sensitizing role during the PAH s photodegradation. HA concentration of 5
mg- kg * could efficiently sensitized the PAH s photdegradation. In acidic conditions, the photocatalytic
degradation rate of PAHs using nano TiO, or Fe O; sami conducter as catalysts were the greatest, while in
neutral and alkaline conditions the difference was not obvious
Keywords il surface, PAHs, photocatalytic degradation, ®lar irradiation, dynamics



