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Adsorption Characteristics of Phenanthrene and Naphthaleneon on Lou Soil

WAN Juan-min , LIU Xia!, ZHANG Wen—juan', ZHANG Meng',YANG Ya-ti **

(1.College of Resources and Environment, Northwest A & F University, Yangling 712100, China; 2. College of Science, Northwest A & F
University, Yangling 712100, China)

Abstract: Batch adsorption experiments were employed to evaluate the adsorption characteristics of phenanthrene and naphthalene on Lou
soil, the factors affected its adsorption, i.e. temperature, pH, ionic strength and CaCO;, and the fitness of adsorption equations, i.e. Henry e—
quation, Freundlich model and deBoer—Zwikker equation were studied also. The results showed that the adsorption of both phenanthrene and
naphthalene on Lou soil are non—linear style, the Freundlich equation is the best model to describe their adsorption isotherm. The adsorption
of phenanthrene and naphthalene on Lou soil decreased with an increase of temperature and pH, but increased with an increase of ionic
strength. The change in Gibbs free energy was less than 0 indicates the adsorption was spontaneous, the change of enthalpy was the driving
force of this spontaneous adsorption due to the thermodynamic characteristics of both enthalpy decrease and entropy decrease. The adsorption
of phenanthrene and naphthalene on CaCO; were also nonlinear, and CaCO; showed a greater contribution to adsorption of phenanthrene and
naphthalene on Lou soil.
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PER T3 —I -+ IR R, LR R B 23R 05 2R
JRAEANZE W B, BT T IR B R B R pH X
38 W B AE NS AR AL , [RIREESE T CaCO,; X5E
FNZRAR FHRFAE ,  LEAEA AT T 8 P-4 R B A 2
Henry J5#2 .Freundlich J5 2 #1 deBoer-Zwikker J5 #2
MTHRIEMZAE + ER SRR TS, i
T CaCO5 W48 -1 B Z IR T5 SR A TTHK

1 #BE57FE

1.1 FERFFLEE

FE(AR), BB EEZM T HRAF ;2 (AR), K
[EEAR =3 =37 il

FEREA R - MERAFREL 400.00 mg JE, FI FF BRI,
TR EEE A 1000 mL A&, B 400 mg- L
ERW, BE BT 4 CIOKFRT

ZE0E A ERR PRI 400.0 mg 2%, i H BV FR
TR EEZAS] 1000 mL 58, BLAL 400 mg- L™
BRI, BE BT 4 CHKFARAE

WA TN (22548 1100) ;pH $(_E ¥ RE PHS-
3C SLHE ) s {H IR K ARG #% (SHZ-82, KT [H4E
I RA BR /A F] ) ; B HL(TDL-40B, |22 244
Al 75 /A ] ) s Mastersize2000 BB RE BE /M o

T3 R E T ILRMBHE REEL TR, R
FERE N 0~20 cm, 2 B AR FRE 20.1 mm 5 i
43 AHERE (105 COMT EEE T D& 1
# pH A pH HlE OK H & R 2.5 :1.0), B LK
o B E SRR SIS, PR AU Ok
B E . 13 pHB.66,CaCO; & & 75.5 g-kg ', A
MU 11.2 g-kg™, P HRE KL & & (<0.01 mm)221.76 g+
kg™, CEC 20.60 cmol -kg™™ i B Fe,0; 59.10 g-kg™s
AR URRE R E, EH/ D RIEAS,
1.2 LEHZE
1.2.1 FEAZETE 48 b SRR SL

SyRIFREL 0.5 g HAEE T 100 mL ¥R B,
A 20 mL — ZR 5 A [7] ¥k B 0 JE 5 28 19 7% Wi (pH
6.0, WK 0.8.16.24.32.48.64.80 mg-L"), fHIE
(43 HI7E 25.40 C)¥rP 24 h(FHLKFR M 24 h AR
BHEEEE ), SRGHE 2 h . BUEEVEWAETDL-40B
BOHLERL 3 500 v+ min™ {53 BB 043 S 30 min ,
SR JE B 23 WU APLC I E SEMZSROHRE , Rt
CaCO5(0.1 g)XFFEFNZE A MR 5256

HPLC 43#7 544 . AR 8354 4 Eclipse XDB-C8
(150 mmx4.6 mmx5 wm), i SAH @K | EE( 6

el ), “E ARy 20:80 , WiHE Y 1.0 mLemin™, 58
SMEFRFORBAS 254 nm, AR RS 20.0 pL,

AR B B S R P AR AR AW BT R R B &
R B B A TR R

Q=(C0_Ce)V (1)

KA Q R HIEXFIERMZEHI RIS &, mg- g™ Co MIRAR
VIR W, mg - L™ C, A - i Wk, mg -
LV AR, Lym AR R g0

PR w3 AN ER, RS B CRnEE
MZR), THBR I — g LY Pl K X
BIREM o R L A WX B A i), SE A28V
WA 20 mg- L FYHNEH] NaNs,
1.2.2 pH FEEBS ¥k B X JE R ZE7E - 48 b A9 S50 TR
R 52 M S B

W 1.2.1 HORRIVR BB B A SE RN ZR 005 VR P AR TR
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I B TR R
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BE L HR R 1.2.1 35 b T A
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Henry J7#2:Q=K.C (2)

Frendilich 72 :In Q=In K pi-rll—ln C (3)
de Boer-Zwikke F#% .

G\ . & ,_K
lg Rﬂg( C )‘lg 2303 * 2.303 ¢ (4)

P& Q S X ERNZR A A B, mg- g
Ky NEREE, BRI &%, L-kg; Ky A Freundlich
TIRREE mg- g, B T RN AR AR/ K R
Co IR P IERZE BRI (25 °C: 3E 0.973
mg L7, 28 32.2 mg-L7";40 °C. 3E 1.3 mg-L7, 2% 65.98
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VR 86 2k Sy g - 88 ) R 3
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Figure 1 Adsorption isotherms of phenanthrene and naphthalene on Lou soil

F1 EMFEETEFHERBRMAESE
Table 1 Isothermal equations of phenanthrene and naphthalene sorption on Lou soil

5 SEEC I‘_Ienry HiE Freundlich 578 de Boer-Zwikker 572
KJ/L-kg! R? n R? & R?
E[3 25 2 6729 0.963 1 2428 3 1.406 5 0.959 7 5 709.446 0.985 2
40 19285 0.916 7 2.010 5 0.801 5 0.937 4 5997.827 0.942 4
= 25 479.2 0.954 0 0.568 0 1.080 9 0.979 6 5 712.075 0.978 9
40 280.5 0.945 1 0.1617 0.774 8 0.960 5 5 710.760 0.946 0




1994 TBE AR T IEMZAE L AR RRRERTS

20114E 10 A

BAEMERRMEES . TR T — Rkt
30, 38 3 A AL ) 43 B R0 2R 11 A7 FTE AR 42 7 (B
B I F AR A A FEFZITE 38 — 2 , X 2 e
Gy FIEI RTINS T A R, TS UH 3R
ZET RS THES RO EAR T, XGRS T &, Bl
T XFHERIZE AR 22 45 S R

FEMZRAEE L E AR AT A Henry J7 BRI,
RS R BB A Y T 5. WA K
W, VAR P AE R ZR AR BB, B KIS W R AE 24 F
BT, FrRAIEMZEAE K7 WO £ A9 43 Bl R 5
(KJL-kg™ ) AT R 2 B BN 5 50, B e 53D
TR R MRIEREIRTS T hRifE Gibbs H HAEZEAG®
SR E B e R,

AG*=—RTIn K, (5)

W= 1 PORERE T M K ERAG)K, g
AG® W3 2, 7R (5)H , R ISR $,8.314 J-mol -
K T R4 ST E K K, A Henry BBERY ) A 0% B4
.

MR Ak 2 S 0 55 PR J A ] fE— 25 T HR IR B A
HIKE S A, AT

nKe OH (1 _1, (6)

B 1.1 BT 0 B R BA B ER 2R
AR AHY (2 2) o MRIGARIE T A A i B & AGE,
KA AR JHAEAS ZHHIRRKAC=AH-TAS,
RETAR S (7) THE AR A T R M R AS?

=2,
0_ (]
AS(’:% (7)

MBI 22, WA B HAEZE A G MR 3K )
FIFIR R PR A B, (AER T IR B HE Sl T RN,
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HIUNBOR TR R AR R £ 2 R, WL
FZW R AG<0, BEHIRHT_—1 A KSHE;
AH<0, GERAR FHE i Pl 72, I B AE AS°<0, LR
Ko7 T - U I SEFZR K T o W MRS B2 1L 5 IR
Wi SR P B 590 22 B ST AR T A 56, 3R 2 TR AR
RNk — 2 Ut B R e 2o R R 0 IV AR A ) A 2
MR RS 5 AR 9020 A B e 1 W B S 2B B 4R
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Table 2 Thermodynamic parameters for phenanthrene and
naphthalene sorption on Lou soil

i IBE/K AGYk]-mol™ AHYkJ-mol*  ASYJ-K*+mol™
3k 298 -19.560 -1.907
-20.128
313 -19.694 -1.386
= 298 -15.300 -59.449
-33.024
313 -14.675 -58.530

2.3 pH 15 F3528 BEXTIE + IR BHIEFNZE A9

Bl 2 A[E pH (BT 38 £ X HE R ZE A0 W% i 45 1R
ko WE 2 ATLUEH , AXTT pH Sy 8 B AR IS5 1R
2, BE pH RE%, X FE 528 MR M &3 . %
V&%) pH B 1R RB 1 5 ) - 33 IR S B T4y
FHEVEW P BITEAS | X U B 5500 R o /K B4 o ¥ e iy
AT RIE W . W R B EFNE SR UL, S W pH AN
SR 35 I FIEAS (B I B0 - 3k 16, pH {H
HAE A 2 i 3 T B FE M R TR A, AR pH &8t
A+ SRR R A, a0 3 A HA S E RS S
TEARLEE S, A TR K FEREE T,

()%

C./mg-L*

~>-pH4 —A-pH6 - pH8

2 pH X8 1 IR PR IEFIZE BT T
Figure 2 Effect of pH on phenanthrene and naphthalene sorption on Lou soil
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Figure 3 Effect of ionic strength on phenanthrene and naphthalene sorption on Lou soil
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Figure 4 Adsorption isotherms of phenanthrene and naphthalene on Lou soil and CaCO;
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