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Table 1 Pysicochemical properties of tested soils
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S HE SR A 4570 (10000 mg/L). Ay iE G )
BN, TN P FEIE () PR RS AN i T AR 1 0.1%
b5 o B RV S a8 7 IR, B TrE T
WEFEIR A2 TP HEAT ROV o 78 SNFEAT BIAN ] R IR 1] (43
SR 17 KA 90 O Ja 4 AT EURE o R T 2 500
r/min [P0 20 min, HX 1.0 ml _biE @ H F-I0E %
T RS SRR, R B AS AT A JC I B 5]
A5 DN R GRS R W, 90 R IR S i B2 i % i
FEFRDRFE R At B R B 17 3 ) 43 2R/ T 1%
JIT CA T DARR 8 2 f vk T SR I R R W B o A
AL 13 A, BRI AT S F T R E AR A ith 2k .
1.3.2  SOPAH S EURTE IR R B R b 1 W S 56
W 552 360 EOUAE 448 R i B AT AR RS2 56 o o 00
JE I T, NS AT, I R R 1) A
B (mD = BOFEREOEAARL (mD + BUR ) B
TARRR (mlD o P8 s 1) 45 [1] 3 WA Bk 810 0L~ (1 B
B, FEUESER A 7 Ko — IR SEEG 58 i fe B 5
IR AR 2 ~ 4 AT 2 50 . IETCR B, I
JF) LogKow /T 5.7 B, WP BRI PR A AR R DT
et CRrsgs PRI ) AL (30 404 1) DL 2006
AT R SR LogKoey 4 2.50, M4
A9 FH 5 S5t T ABR I b T VR AT A R T A P LA

SRR S0 OB E iy 5 o AH % AN 4.6
mmxX 150 mm Agilent SB18 £ (3¢ Agilent A 5]), ¥it
AR HBEFIZK (70:30, AAFRLE). Jid >y 1.0 ml/min,
FEIR N 30°C, BEFERN 80 ul, Kl k) DAD 2%,
K K 275 nm. £E 80 pl HEAFESAIE R, HIES
IR H R A 0.02 mg/L. 7ESZILEPEIEFAN (0.05 ~
100 mg/L), BEAMFEAGELLIERE 3 IR ZE/N T 1%,
1.4 HEH

XA SR AE 3R B R b ) WO B i FH x4
JE ) Freundlich 77 F40 & : logQ. =logKs + nlogC.,
Horh Qe kWil Ak SUR A [ AH E R B IR S, BT
mg/kgs Co A PRI AR IE . S50 Ko B n 27
Sigmaplot 10.0 3 Hodle 4 4b 4y HoB O34T 2
HERLAAF I, 70 B bR R B2 DL 3 5 o
AR, S BB PR IG5 I (19 B 0 S5 26 rh ) R
M, Ke F1on A3 BARERWB LA ) CRAT: (mg/kg)/
(mg/L)") FEFR &AL CRRAD.

2 HR5WE

2.1 WEESIFE T IEMETAR LA

B 1R 2 43 A X A R S A 9 P R I B 1
I BREAN [ S T £ 2R 2, A R $OE ) Freundlich
TRMAERSHNE 2. hE 2 ATUEH, SHE
¥ Freundlich 5 72 A I ) 47 WK B A5 42354 T
PA (R*>0.98), BHAWL I IF] 939 0, p-NCB £
b b33 F IR B S AG BTREE, n (R R BRI ] R K
M9/, EEAnAN 0.878 PR 0.837 (£13), M 0.887
#) 0.859 OKFEAD, FEARHREEE AN BRI
B B A SE DI &, AN 1.191 &4 0.794, 1k i
OB N LTG5 R o s T 4 45 il 2
ARG PEAEAN TG 0, T SR LR Y AR 2 MR R e e T
W BRI S el ), X Xing P S6 45 R
o IR TR, HP A e e R 2 R I
PR A, W BRI T A i B ] PRy R B 281 g A K
A G AT 25 E, 1AL AR A LA 2R 1



o553 T WIHEESUORTE ORI b A IR B 5 22 0 AR IR PR 5 809
1000- 1000
2 2
E 2
S 100 S 100 4
* 14
o 7d
v 90d
— XIS
10

C.(mg/L)

10 100

C.(mg/L)

1 p-NCB ZER#LIE FRMARENEMERLE (CENLE, AR RELD

Fig. 1 Sorption isotherms of p-NCB on two soils at different time
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Fig.2 Sorption isotherms of p-NCB on Humic acids at different time
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Table 2  Fitted Freundlich model parameters of isotherms for sorption

L B R B B 1] logK (bt %) n (hrAfE2E) R? FEmBUN
AR 1d 1.655 (0.012) 0.878 (0.012) 0.997 16
7d 1.715 (0.010) 0.857 (0.010) 0.998 16
90 d 1.759 (0.013) 0.837 (0.013) 0.997 16
KAEL 1d 1.683 (0.016) 0.887 (0.016) 0.996 16
7d 1.726 (0.013) 0.879 (0.013) 0.997 16
90 d 1.781 (0.017) 0.859 (0.017) 0.994 16
TR 1d 2.975 (0.024) 1.197 (0.037) 0.993 10
1d Gk 2.893 (0.008) 0.666 (0.009) 0.998 12
7d 2.956 (0.032) 1.030 (0.043) 0.986 10
7d GRikED 2.878 (0.010) 0.680 (0.011) 0.997 12
90 d 2.860 (0.006) 0.794 (0.007) 0.999 10
90 d Rk 2.865 (0.010) 0.794 (0.011) 0.998 12
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Table 3 Sorption rates of different initial concentrations at different time

i (D 21k IKAEL JEFEIR (IR JESEIR (RiKIEDD
0.5 4 40 0.5 4 40 0.8 2 8 10 40 80
1 85.2 87.6 95.0 88.7 92.1 97.5 92.2 96.3 100 101 97.6 95.8
7 91.0 95.1 100 94.0 93.6 98.7 96.0 99.1 100 101 98.4 98.0
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Fig. 3 Sorption and desorption of p-NCB on two soils
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Fig. 4 Sorption and desorption isotherms of p-NCB on Humic acids
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Table 4 Fitted Freundlich model parameters of isotherms for desorption

W B AA R TR L B logK s (bsifEZ) n (bt %) R’ FESECN
AR: 1 DA% 2.07 (0.015) 0.878 (0.020) 0.997 16
2 DR 2.42(0.015) 0.885 (0.019) 0.993 16
KiE+ 1 PR 2.11 (0.014) 0.866 (0.017) 0.995 16
2 SR 2.44(0.016) 0.932 (0.020) 0.993 16
JEIHIR 1~ 4 5 fR % 2.83 (0.009) 0.765 (0.014) 0.988 60

5 NWANIH p-NCB HIUR FE AR IE B2 IR S
Pl xS R L. R S RTRUR I, ik
JE B A2 W L 3 IS v TR I R AR L 2, Lk
e 2L KRS LA A IR AR p-NCB 5 Kk
J55 BF PR A PR A 26 v A B 15.1% ~ 15.6%,  TTI7E
Hh AR RE IS TR R BT R B, 43 5l 10.0% 12.2%
H14.6% . R4 Braida 5 AP EO00 s n] LA AT 1%
B T ARG MR A R, B A R BT R 1 38

WA R 0068 R B 5 23 £ 25 R0 ) R T 0k 585 AT i i A
SR WS R 08 A s WO RS £ L A8 Bt 3 -~ 07 9 2 f
AT gD o AEASIY: T, B W B SO B IR T
L5 WS BSR4 5 PR W B 5 93 1 A s PR W B
o o FR B A el BRI M LR WR R 20 BT R B
BN o AE KR BAAE Pl BRI Y A T
AW, T AT RE S T S I R 2 m A R R D A
k¢

%*5 7F[E p-NCB ¥EREEEERRBRERKOE S DRMERILLS (%)

Table 5 Desorption rates of different initial concentrations after two sequential desorption steps

fAE A R w4 IKFE L R
18.0 132.5 2150.8 18.0 135.7 2416.6 74.2 359.5 871
1 XA 85.6 94.1 87.5 90.3 92.6 85.7 95.9 90.6 91.3
2 IR 82.3 90.0 84.4 83.1 87.8 84.5 91.3 85.4 84.9
3 FHit AT S0 B Sk o B 48 rh A A A S DA I
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Abstract: Long-term sorption and multi-step desorption of p-Nitrochlorobenzene (p-NCB) on two soils and humic acids were studied by
using bath equilibrium methods. The results showed that both sorption amount and nonlinearity of isotherm were time-dependent, which were
increased as the sorption time prolonged. Initial aqueous concentration had great effect on the sorption rate of p-NCB. It needed more time to reach
sorption equilibrium for the lower concentration samples than for the higher ones. For the two soils tested, both the one- and two-steps desorption
isotherms could not overlap with the sorption isotherms, indicating the strong sorption hysteresis of p-NCB on the two soils. As concerned with humic
acids, although the sorption of p-NCB on them presented a nonlinear characteristic (n=0.794), the one- to four-steps desorption isotherms were almost
overlapped with the sorption isotherms. All the sorption and sequential four-steps desorption data fell on almost a same line, with a correlation
coefficient (R?) of 0.988 by logarithmic scale linear regression, which indicated that the sorption of p-NCB on humic acids was almost completely
reversibleo

Key words: p-NCB, Soil, Humic acid, Long term sorption, Multi-step desorption



