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Adsorption of lead by saline-sodic soil
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Abstract: The adsorption of lead in the different saline-sodic soils (SSS) and its changes caused by adding rice

straw or compost were studied. The results showed that the adsorption isotherms of lead in saline-sodic soil before and after

the addition of rice straw or compost fitted well with the Freundlich equation with correlation coefficients above 0.9. The

strongest adorsorption of lead was found in mild saline-sodic soil and the weakest, in moderate saline-sodic soil. Rice straw

addition in the SSS samples increased the adsorption of lead, whereas compost addition brought the contrary results.
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Table 1 The physical and chemical properties of saline-sodic soil

IR

1.1 THFREMLIE

B R S A T AR R T R E R
22 B KA R A A v SRR EE 20 ~40 cm),
i e B Ehmei Ak T 458 | b B R Ak - 19 A B R R
T 28, L AR T RSS2 2 mm
i, PR ORAE A 1A S AR AL o
W1,

e -, P

He pH e i ) (mgi) o 5
EREE LA g 7.95 12.19 0.441 5.65 2.5 1.46 2.33
Hh B2 Eh R AL L 8 8.37 11.94 1.253 5.26 4.4 1.92 3.56
CINE RN R 9.68 7.83 0.227 4.56 7.8 2.57 5.34

T T P K RS AR I B D22 ER it X 6 3t
MEAR T BRI A 36 75 K AR BR) V5 8 28 2 HE A8 20U B
FERSH  FER G FAR T IR S 3 2 mm B4 . 7E
3 PR AL A SRR i i 4 R ST 42 04 HH 4 (2. 08
g/ke) BSIMKAEREFT , e HE R E M & (7.5 v/hm®)
UNIMEAE , L7521 6 FhIS AU L 3eAE i L 42 B 3R ek 1
SRR AR G RE G R L T S HEICIR &

F2 BKERFT HERELEEFEREBLER

R SR AL S SRR RS AT IR SRR b R R R
Bl pE - e S TR S i EE L ER AL 5 KRR
FHEAFES R AL 1 SHENCIR GRS . KA
FEAT SRS 1R 5 35 20 )5, U281 7K 22 11 A]
REFKE HCE T2 TR 10 DA B R
oy H IR L 10 0, MO B R A
ANTFIAE PR A AR UL 2.

Table 2 The physical and chemical properties of the saline-sodic soil added with rice-straw or compost

I pH (oo () e (i)
B EE L BAL A K RE RS FF 8.3 20. 68 1.261 7.39 5.4
R TR 6.9 19.97 2.337 15.45 3.6
rh R AR AL T KRS RS AT 8.3 20.46 0.862 6.87 4.1
o R R A L+ 7.4 24.36 2.570 15.76 6.8
AR K REFS AT 9.5 17.30 0.913 6.41 4.7
i BE AL AL RN 8.2 18.31 1.257 16.43 7.2

1.2 BEL£EHMERRMHHKE

3R 0. 6 g ZEATFERRA 50 ml B0
0. 01 mol/L NaNO, WA 5T, LA Pb(NO, ), %
W W PO F i 4 310 0 mol/L.5 mol/L. 10
mol/L .20 mol/L .40 mol/L. 80 mol/L 150 mol/L Fll

200 mol/L VA MARF N 30 ml, 7EZEIR(25 °C) FH
THIRAR 7 44837 24 h J5 250 (3 000 r/min) 2 38, &
TR B I OB EE T (EL07043605 )
E B AL R4 3 AEATRE SO, - 4EXT
BRI R g, (mg/ke) DLW BA BT 5 A T B ok R 2
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T I AR €. (mol/ L) FIMZBRHE g BHE 2 il
SETR K R £, H Langmuir #27F] Freundlich #5745}
BTG
1.3 EENEFE

R it T 5 e R P B T - D I i ot
JEIN A, W BP9 v 5 5 SR - WS 23 '
JGEE R AE A A AL BT 25 2 00 7 >R T H A% TR R 2
R AMINAGE ) | - HUSCR B a0 e R R i
Tk, Ak 5 E T 5 HC10,-H, S0, TH
BB BB EEE

2 AR5

2.1 HEHTEXNELE SRR HMEE

TE LI FFHRRE AT, Langmuir 55385 W% B ih
28 A Freundlich 55 I ff th £ 2 H w2 1)
2 PR e R 2 ROy SO T A A R AT
G UEEE R 3, 3R 3 AT B AR Ak 1
e rp BB A - S5 RN E T ER AL X Y A R
MRk, A Freundlich ARG G , e sE R 50437
41°0.948 0. 941 1 0. 936, Ze xR AT | HEAE AL B ()
A i 0T A AR W B it 2 FH Freundlich J7 240
B, R Z BB KT 0. 9; 1M Langmuir #7744
BIE R DR A YOE RBORT 0.9, Z 800 i U
BRRAUN Freundlich 77 88, P it FH K R f #F
HERE R I B4 8 B 1 T A8 10 5 U R B ot R T A
Freundlich 5%,
2.2 AEIERER K 1 38 X 5 B0 R Bt BE 1 X9 B

HIIE 1 AT, 25 ACEY IR BE O 20 mol /LI, 4%
JEE R R v R A A B Y A R B A 3 S A
959. 8 mg/kg .884.7 mg/kg 591. 4 mg/kg ; M4 AHF
WIE R 150 mol/ LI 42 HE H J8 A b 32 £ Ak + 1
XA AW R 43901 A7 466. 9 mg/kg .6 858. 8 mg/kg
F4 435. 6 mg/kg, AT UL Bifi 25 VS 0 e BE pY 3 K, £
B A 3 X B R B e 359 30 9 34 R, A X0 R S
AL W R ek A E O BRI B HLBEE $h ik
FREET i, WM I RE T TR, pH (E2 5 L
G L B R Y B R 7R pH (A
4 i T ] T A 45 SO AT 3G i vl AT A
PEUY AT A R A X B ) W B
T ERYE 3 iR B - S A, pH (A
7.95 9. 68 ], N e 50 e B2 YO L Y, #h sl Ak
I E A R Y R

3 HAX P> &R IR B2k A Langmuir 71 Freundlich 77 72
ABH
Table 3 Fitting parameters in Langmuir and Freundlich models for

lead adsorption by different soil samples

R
B 2R

Langmuir Freundlich
SRR BAAL 4 0.923 0.948
ERIEN T 0.898 0.941
o B2 R AL 8 0.855 0.936
B LA LS KRR AT 0.958 0.909
BRI T AT 0.831 0.920
R DAL L+ KRR R FF 0.894 0.916
R AL T+ HE 0.824 0.930
AL KRR T 0.795 0.903
L e R 0.732 0.958
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Fig.1 Adsorption isotherm of Pb?* by different soils
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RE R T 42 B R md Ak L3517 (H B 35 £ S w1
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R0k 3 22 it K RS RS AT b B S, AN TR £
SR it X P R RSP b 2 % L UL 2, AR TR INA
WBE N 40 mol/ LA, %5 i £h il £k = 60T 45 1) K B
M1 936.0 mg/ kg, Jiti 7K R A A J5 A it %k 415 1 WA o
A1 957. 3 mg/ke s REER Bk - I8 X 4 A U BR
M1 186.9 mg/ kg, Jiti /K A A A 2 A% it X 45 1Y)
W B A1 979. 4 mg/ kg ; T3 R AR Ak - 0T 4 %
Fif &A1 774, 1 me/ ke, fit K A8 G AT A B 5 4 o X
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ZE L RTIR K RE RS FF A B G A R Al Ak 1 39 X 45
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FE R AL 1 S R L 8 Jiang %Y 4R
W EHS SR PSS EIR SR L,
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& 15 R b A B A 3 — i R A (R it K A
AT 5 4 i W BEE A SRy )5 Wil AT R T — 28 R F
EI
2.4 s AR XS Eh AR 1 UK B 4R B B2 0

LRIk 48 28 it FH A AL B S AN [R)RE i X
P V1R WA RS- il 2 X L DL IR 3 FEWS N P> MR R
40 mol/ LA, 52 B £ il £k + 158 it F Mk AE 115 I 405 A
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Fig.2 Adsorption isotherm of Pb?*in different soils added with

straw rice

W Bt 43 50 R1 936. 0 mg/kg 1l 302. 6 me/kg, H1
TR Ak - 98 it FE M AE R I XA A T B A 1 186.9
mg/ kgl 047.9 mg/kg; 5 & i £h el £k 1 358 it FH Mk
JIES T 5 X5 45 A U B SR 1 174, 1 mg/kg F T 150.5
mg/ kg , it FHHE R S5 - 18 %ot 4% 1 Wi ) B 0 34 T
%, e B Ehpd Al 1398 b e ER Ak b 1 0 o B Eh Ak
X Y I AR A B 43 0 R 32.7%
11.7% F1 2. 0% ; 471 Pb> ¥ FE R 150 mol/LH,
T2 R - 98t FE S A T XA %) R BB 1
7 466.9 mg/kgH6 491.4 mg/kg, HEERHRAL + it
FHYERE TS X 405 08 02 B £ 53 531 4 435. 6 mg/kg il
4 221.3 mg/kg, 5 FEERHI AL 1 it ] HE AL F 5 X
(W B 43 516 858. 8 mg/kg I3 741.7 mg/kg, %
JE LA AL 49 bR R Ak 3 R B AR b 3
Jiti FF e B S % A W B A A R R A S
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A UL R0 A - S8t FH B 6T 4 118 VR o 5 o 2
W S 114, SR IS A 2 e 07 T - 8 X 4 %) W2 L i
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Fig.3 Adsorption isotherm of Pb**in different soils added with

compost
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