#ak RN HYE SRR val.3 No.1

199743 8 PLANT NUTRITION AND FERTILIZER SCIENCE Mar. 1997
JUFh L 1 34 & B0 R M Fn g g @
AN Yz g2 BEE] L

R R AR b B} 2 B 39 R K B 55 i » ¥R M 450002) (DK FE A I BRI 2, #BH45003)

AFia R A
(el A8 MR AL R BRI 430070)

m =

A T b X 6 Fh o 3 84N J2 R i A R B R A % i 40 45 R 3R U 42t iR 4 0 9K R Y 55 Langmuir,
Freundilich#l Temkin 77 3T B F I G M B A A H LM ERMEHEX TARENEI Y
FUERTA R, RO IEK. £ 0 L MEHRYE RITAI R 40, 1mol /L KOH5E 4 f# K , 4L
BRI B RN AR RIS WS EE S Unmid EHT YRS . bk TR R R R
KSEE MR, HRERTIERRMAR . ERE T LI R K% (26. 9% ~40. 0%) H b &5
T (44. 8% ~94. 2% )%, HHiX LI ER M AR ER 5 IR YRS, ER2E L HES
XK.

ES -6 30 M vt T

ISR EEM o EWFENEZ —, MEFAMNBET LM E R, U RF RS
A7 R 0 BALY RO A S R KRR AR, BT R A B 1% ~4% R, SRR
ERBEMEEFRERL 0% ~1. 6 %M, H L, X L3 28 T MR E ARl 13, HFT RE &2
B & BRI TOKRE, #FME S aYHEEASTREY, HAEERERNSHEA LR
¥HEAGX MESEHEALERNLFITIEX., A, BEXCHFALXETRELZIHR
B A R B B ST ARAE O R DA TE R RV LB R R R B RO R SR AL
T W R R HREY, STURFIE A ENEFEE, UK. ZE A MEkEhE
WIS L1 HE LA B T0 58 FAL BN 4T 8 FRY R B R 75 IA SR, B LT 338 0 0 RE T SR Ak i b A A IR i
4 Langmuir 75 72 , T 8 #2358 f1 4H £ 9 [ Freundlich 77 #2400 & BOEH™ . R, T RAM LR
T6) o ot JB 0 R B A AR VR AT A W AR IR AR R — B, R IR 3o 4% o o 4 R A Ao U 22 S B BL AR ST 170
P,

0. Imol /L. KOH&E fiff "R Fc 457 {4 3¢ 0 B MR Bt ) 8L, AELR R A MR RE VA M AL B 4 BT U AR 00
7 BT R B R LY T AR K VAR TR R T 5 B SRR UM, ELR R B e T M R B R [ K
BHRA B SRR RETU R, EmA LR EAERER G BT XS
338 A9 SRR PR AL o BT AT 0 R S AR AR B o

2 SCHE g Hh X 6 84N E W B LR R R R AR T MR MR ER.EER
IS Y FRAN G B A B AR A FR I SR LR AR B

O SEHERM:SEHTNE.
ISR FI 53 : 1996 —03—25



10 HYEFS LB FER 3%

— MR 5T

(—)RBHE

R R IR LA G MR A G TUA MRS R B 6 LEBER I P2 LIMIAR,
HHR TR AR DR L

(DOMRA*

1. bRt b B AR . LA LA EE OK 2 10 1) s DL IRER B4 A FH R A5 8 5 DB T e AR 9 7% 5 CEC
PRV TR e 2 5 3 90V 454 Y Lol /LIS Al k058 B2 o JR T W M4 S 6 BT I 5 08 1 3 T R HF R B v 5 e B
i 5 VA S 4 . DCBYA B 4 AN MR A i S B P AR TR T ok 1 £ 11 5 L 08 o IR B0 445 . DB H2.42 0 i HR R
R RRG R GeE A e DR Y T RX .

2. FURMHRS R T AR (WO 4B TERER (WM EE L8, IF i A §0. 05mol /L R
i e o o S 95 ) 1 2 B AT T M 25 mL GGV FE T 1 - 0~ 100mg kg, Co) . BRI FE M B 31K HHIR (25 O IR ¥
24/NF L 15T ek VS RO B (Wa) L 0T 3 o 3 AR 8 RO B (Ce) o AR F - R B
(Xn&.mg/kg)

_ (C—Ce) X 25
=T

Xg %100

3. FURTEXE . [ bR RHHAR S MO (W) I A25mL 0. lmol /L KOHELFAZK, HiR ik %24/ Nt
B E B, SRR T (Co) . RS T A A R B A R 2 (X o mg k)
_ CoX25—C(W,— W, — W)
W,
IR (%) =Xn /XgX100

X

X100

ZHER 5T

(—) T HE RO ELR 4R

AFE2. 3T WL F Y , i+ 39 44 98 W i} 55 Langmuir , Freundlich 1 Temkin 75 #2 ¥ 75 804 MO L&
W, Af 32 B 0. 9216~0. 9984, K4k B E K. AL Langmuirsy #2534 441X 3 398 1 0% Bt
FRIE TR B, TE UL A UK Y R (0~ 100mg /g ) P, 4tk ok S veh JAC Y W B 8 » B0 A SRUUR BE
g MTTE ., BRESRAE 2 TERARNETATAREMBLERTUE KT TIK,
Rl e R & B 0, R M B R, AR KON TR L0 R R BRI, B
R TR MR A R B T RR M B IONGUF b £ A - > HITEE AR > IREN
+BE., WELEE I, BHR - 5007 19 Sk R B (Xm) AT R R J K, 73865. 4mg/ kg, F i
¥ +BE BN, R70. Tmg/kg, TER A K E LI Xmi A T 800mg/kg, EA AW TR E X
T+ 31 Xm ] #1/h F200mg / kg, H B K F4~5. AL, 8Fh ik L A ok |IK E
(100mg/kg) B i) SLIR B B 39 /)5 T Langmuir 77 72 HE & M9 Xm, R AR R, MERHLE
FE0. 26~0. 8T P9, SLHA X £ + e e 47 R FEE SR A 1k 7 SHAPLEMREE I RK.

R RN ERBHE N L RER, S HEAGNTPARERARR. RIFD, MR
S RLIE FRATIE A SR <O BORSMA BRI EBCDA RN Fe AIE B
BT, X TR 2 i 2 AR B IFIOK . PR T RL IR TR T, BB AL & BELR T X
S ALY A VR B 4 A BBk, BT 5 S R R A R R . AR, A 3R pHE, B 7
5. 5ULT , 3 A AR vk B8 T A T R0 R B . R S0 7E R R B L 72 R R OH, B (K & pHA B



1 PLBTARSE . JLPI b3t 55 0 R B FD 1R 11

£ 1 g EOEAER
Table 1 The general properties of used soils

g BR ®¥ P OHHK CEC <% WRE  LHiERE HERER I DCBiZ i1t rERIRIE

XKW KB HE HO oM Clay  Specific Exchangable base  Extracted by Extracted by Extracted by
Soil  Parent Depth (emol/ area (cmol /kg) oxalate (%) DCB (%) sodium citrate( % )

type materil (em) (1:1) (%) kg (%) (m® jg) Ca Mg Fe Al Fe Al Fe Al

29 329 139" 069 5.5 1.556 0.30 - 0.43
27 001 990 40 5.2¢ 1.81 0.16 0.62

KW TS 10~22 5.50 0.84 17.60 8.26 410 6
4 W fEE 0~27 4.88 0.58 14.58 33.02 60.8 0
4 W 7M% 28~90 4.88 0.36 10.97 16.15 418  0.10 T 016 032 3.25 1.85 0.09 0.7l
FOW M 21~45 5.38 131 6.17 39.03 424 0338 017 o6 029 622 075 0.4 0.58
R T 30~90 4.75 1.16 598 2772 35.6 027 007 992 02 472 128 008 0.39

#ism gpE 8~16 6.97 081 15.69 11.90 37.3 10.8¢ 2.57 0.7 0.14 210 048 0.09 0.18

# t
®iE aWE 16~40 6.55 0.38 14.13 6.60 34.6 10.12  2.03  0.10 0.09 1.84 0.18 0.05 0.03
i -
et giaoe 12~62 8.52  2.26 22.90 35.71  67.8 17.34 1.12 0.27 0.36 3.50 0.16 0.05 0.17
BhE
) TehRE
® 2 gultEERMERLHEE
Table 2 The characteristics of F~ isothermal adsorption equation
+#E 1/X=1/Xm+k/Xm. 1/C C/X=1/aXm+ C/Xm X =a+kogC logX = logk + 1/nlogC
NO. r Xm K r Xm a r a k r k n
1 0.9956 1180.8 32.77 0.9671 1440.1 0.023 0.9704 -338.9 633.5 0.9914 54.4 1.47
2 0.9978 3865.4 54.74 0.9726 2288.0 0.020 0.9802 -463.6 899.9 0.9893 61.9 1.30
3 0.9932 2423.1 118.36 0.9522 1880.0 0.021 0.9884 -430.7 794.4 0.9774 54.0 1.32
4 0.9930 925.8 15.52 0.9720 1207.3 0.038 0.9699 -187.2 557.5 0.9918 89.2 1.78
5 0.9968 843.2 9.80 0.9945 973.8 0.071 0.9938 -41.0 463.0 0.9878 130.3 2.18
6 0.9956 138.1 7.11 0.9970 153.0 0.110 0.9935 4.1 76.4 0.9920 23.2 2.06
7 0.9833 70.7 16.45 0.9840 67.9 0.015 0.9818 -6.5 34.5 0.9686 7.4 1.9
8 0.9945 171.9 18.79 0.9680 173.2 0.053 0.9761 -18.74 83.6 0.9778 12.8 1.59
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9. TERE KT 0 AR SEAIRS LU LR R B 5 R BB M A o AR R 2R A T°99. 5% ~ 104. 4% ; 7
B R SR LT 8 A A SR BB BT A0 R 15 R A R A AR 2R 99, 5% ~ 109, 1% , 75 75 %
PSR A % B MO T R, LT R R S AR R B RO A AL A B R R AT IR
IRIIR O 43 T 305, WA S WIS B T L A% G ) S SE e TT R B . X FT AR5 AR
WRBRMEAY EREEA X, BRI E 8L M 4nmid 590 5% . 48 8D , 2 1R
AR BT EALY L A SR BOA ™, VWb ) UM 55 5 Ak 4k 40 % A U] I , 5 14nm
I 0 R U6 0 TR SR X 2 7 7 SR B B, A ) 35 T 2 e A S AR, A
[ ) 9 25, T 30K 2 FRLAE J2 60 T TS FRALCR) (X 1-6) £ 2 1K, 3 — 25 B 4 AR TE 9 5 2oty B &
WULBL, FIA TR DR PTRR =, Jdh, SRS AR BN IR Y E, TRt R s
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Table 3 The status of F~ desorption on examined soils when taking
0. Imol/L. KOH as desorption solution.

+H2 WH A EAE (Co, mgfkg)
NO. ltem 5 10 20 30 40 50 60 80 100
0% Bff- (g fkg ) - 141.3 251.3 359.5 472.0 588.8 592.0 726.5 904.0
1 RV & (mg/kg) - 154.1 259.6 332.6 451.6 547.4 538.7 641.7 774.9
BRAE(%) - 109.1 103.0 92.5 95.7 92.5 91.0 88.3 85.7
%% & (mg/kg) - 156.5 293.8 449.8 579.0 741.8 802.2 983.5 1177.5
2 R & (mg/kg) - 158.9 297.3 454.3 588.4 713.2 759.7 841.9 958.0
B (%) - 101.6 101.2 101.0 101.6 96.1 94.7 85.6 81.4
W% B B (mg/kg) - 137.0 286.0 426.3 546.0 681.3 689.0 904.5 1020.0
3 R B (mg/kg) - 142.6 292.3 432.8 567.1 631.4 641.5 804.4 938.4
WRE(%) - 104.0 102.2 101.6 103.4 92.7 93.1 88.9 92.0
% [ 8 (mg/kg) - 166.5 301.5 426.5 510.8 613.3 625.6 774.3 904.0
4 8% & (mg/kg) - 173.9 313.6 435.56 516.9 616.2 124.9 770.4 901.0
BERE(%) - 104.4 104.0 102.1 101.2 100.5 99.9 99.5 99.7
% [ (mg/kg) - 183.3 329.3 438.3 546.0 613.3 658.0 726.5 843.0
5 #8 V% & (mg/ke) - 190.3 342.8 451.0 565.1 620.7 671.8 729.4 855.8
BB (%) - 103.8 104.1 102.9 103.5 101.2 102.1 100.4 101.5
W2 B B (mg/kg) 30.4 51.3 84.3 101.0 102.8 123.0 - R -
6 R & (mg/kg) 34.4 569 8.5 108.4 124.5 129.4 - - -
BRE(%) 113.2 110.9 105.0 107.3 103.1 105.2 - - -
o [ 8 (mg/kg) 12.6 263 31.6 41.0 50.0 50.0 - - -
7 % B (mg/kg) 14.9 304 35.5 44.9 52.1 53.2 - - -
RYEE(%) 118.3 115.6 112.3 109.5 104.2 106.4 - - -
W53 [t Bt (mg /kg) 22.3 39.0 80.0 85.4 98.6 122.56 - - -
8 R B (mg/kg) 26.2 43.6 82.9 89.1 105.2 132.5 - - -
BB AE(%) 117.5 111.8 103.6 104.3 106.7 108.2 - - -
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Fig.1 The status of F desorption on soils examined when taking water as desorption solution
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STUDY ON ADSORPTION AND DESORPTION
OF SOME SOILS

Shen Alin Cui Zhuanling
(Soil and Fertilizer Institute, Henan AAS, Zhengzhou 450002)

Yao Tongshan
(Environment Evaluation Office, Yellow River Conservancy Committee, Zhengzhou 450003)

Li Xueyuan Xu Fenglin
(Derpt. of Soil and Agroch., Huazhong Agri. Univ.,, Wuhan 430070)

Summary

The adsorption and desorption of fluoride on 8 kinds of soils, developed from
granite, red sansy-stone and purplish sandy shale, in centre socuth China were studied.
The results indicated that: (1) The trial data of F adsorption on examined soils were
significantly conform to Langmuir, Freundlich and Temkin equations. The amount of
fluoride adsorbed by soils developed from granite was abviously more than that of soils
developed from red sandy stone and purplish sandy stone and purplish sandy shale. (2)
The fluoride adsorbed by soils derived from red sandy stone and purplish sandy shale,
and lateritic soil and latosol developed from granite could be completely desorbed by 0.1
mol/L KOH solution, whereas fluoride adsorbed by yellow brown earth and red earth
could be only partly desorbed by it, which is related to more 14nm transitional mineral
in yellow brown earth and red earth. (3) The fluoride adsorbed by examined soils could
not be completely desorbed by water, and its ratio varied with soil. The rate of fluoride
desorbed in soils derived from granite (26.9%~40.0%) was smaller than that of soils
developed from red sandy stone and purplish sandy shale (44.8% ~ 94.2%). (4) The
differences of characteristics of adsorption and desorption of fluoride among soils used
were relative to the type and quantity of soil minerals, especially ferric oxide and
alumina.

Key Words Centre-south China Fluoride Adsorption and desorption of fluoride

Desorbed rate of fluoride.



