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RER MBS R, RERR A RE, 1 /m RoRM X, TR RSN ES LN
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o (BB, BEERHESEIN, L MTIHAY Fe-As, Al-As, Ca-As HWRBEHM, TR

1) RBMLEFARBT, 1978: BREUNIE, FHAEHRB, 3. 71,



22 %

78

' 2 3
CHoN /BB RNY gy = (P) MW we - RBEFHAFIFY o
69°0 | 1288070 L9°€1 | €570 | L8070 6b-01 | 18°0 | ZBS90°Q| 1S°LI| $6°0 | 6+220°0| 1€°4T "MD-dg
7970 | <8070 62°Z1 | 6+°0 | 09Z1°0| 0sE°s8 770 ] <8960°0] fL7€1] 7670 | £€5k0°0] 6€£71Z ~0-dg ‘0N
€670 | I8T1°0| <Z6°S | 850 | OkpTIO[ OGI'6 | 1870 | T<E80°0] 0Z°91 | 280 |6spi-o| €0z-1 MD-ds
bZ°0 | T9r80°0f £08°F €70 80Z1°0| »9v°L £8°0 PTITT0| PBTET | 6970 | £121°0 | 69876 L sWET
9670 | 0s560°0| S8BT | ¥8°0 [ 8Er70[ IL°€T| 6670 | L66¥0°0| 18°ZZ| 00°T |2Z6600°0 98792 1
w w w w w
’ Ty Ty b T porxy T 00Xy wf | T 01X ]
:Omumuucuunoo
[A 91 91 91 8 Qu/3dsy) W
. . . . . ftog: uonnjog
7:07 7300 7302 7301 7202 T img
ﬁoﬁvﬂ sy wDOT—«> wO :Omu.n:Uu JJE1 JUEBISTOI-0M] ﬂ_ S1UBISTOD oah‘ ' O—Jd..—-
BREBDEVHERERE X FHERANE YL v
. . . 10113 piepuel§
850170 974400 CErS0°0 EXTEY
¥.J
£72L°9 LL18°0 128L°% £606°0 bLSS Y 8416°0 ik
B A
9898°¢ £806°0 8205°C 71L6°0 020272 LLL6°0 0-ds
948878 LT9L°0 P196°S 7568°0 651€°¢ 161670 0-dg
9082°L 169870 7959 L9¥6°0 [99€ "% 625670 0-dg aYET
9666 "% 40680 I3{3 1 1898°0 $600°9 88€8°0 L
0829°8 8£59°0 069€°¢ €£98°0 0668 ¥ 168870 1
s o s o s o .Mc_uwmo
aonen
Y —P=0 AERRER Eol] W94 P=) Y Mw
ﬂomm:wu:u u:oadunn— JqNel uﬂﬂumﬂbuucgh. N7 : m—uﬁcz
%45 B : TV RBELAK ¥V wuon B %

(D0£€2:02 = pos:uonnjos) spios £q oondiospe sy 30 suonenbs >RIUINY snouras UPMPq Uosiredwo) ¢ eIqeL

. (Dogczioz KT RROBANETHFERTRRUGKT %



¢

1 5 FkH: LIMRHMEBRRIZOMSHR 79

TR R PR S ROEE, Livesey™ SHMFRRE, AsBLMAH, R
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Table 5 Kinctic parameters tor the adsorption of As by soils

. EME
THMRS . R’EC 1 kX 10-* (kcal. /&%, mole)
No. Temperature m Activation energy
3 0.05147 20.89
. 16 0.03514 23.34
2 0.03457 23.92 0.766
36 0.03224 . 24.26
3 0.2203 4.461
, 16 0.1640 6.126
26 0.1499 6.958 3.363
36 0.1137 8.761
3 0.1976 6.919
16 0.1542 9.601
Sp-CK,
26 0.1321 10.36 2.911
36 0.0021 12.48
3 0.1038 14.57
16 0.08630 15.99
Sp-CK
’ 26 0.08598 16.39 0.843
36 0.01411 17.27
3 0.09846 14.71
Sp-CK.. 16 0.08218 16.39 Lsne
26 0.0641 17.81 .
36 0.0471 19.89

* RRBERYD .

(2) WERREARIXBHF BRI

WM REIEhA TR, BHEMBHR B, RN BN RmEEL LA, HELEHR
EEARAE, R PR Hi, B —R RIS NER MBS ARER, EE—BRANE
BOREAXKUG AR _BEANERERARLL LR REFETUEG K L, R
e REORIIa B B, IRFRHVE B 5 S 3, LRI BRER R RO RE 038, IR PN BB A IR 384 K i
R 0 » Bl 2 R M O PRSI, (8 e R B SR E R T RN s, ERMBNER
R R AR b, R Hh 2 A R AR B A B A R (AR B P e 1 P /N ) 3K s 2 B — SURS BOH
EARMUEG FH R AKIMED 8, 12, 24, 48, 96 NHIBRHR(C), EHESXNEZ
E AC=C —C, AC EEZHBEIENFA (-8, 8/ NLRBRMNASBITHE), &
HPELEEB—RELR, TRUHAEARNEZETHORIRERE AC, 5 ¢ 2%

(€= AC) A8 INEE ARIRM R EBIAME, XBE, ERATRAHTHERSBRUEHN

ZR.ERELWEME 1), WETENREB BEUR—MREROERAXUS TIERN
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Table 6 Comparison between experimental data fitted by two-constant rate equation and
sectiopally fitted by two-constant rate equation

‘ TR MGRE LA RS RS -
.X.!ﬁ&ﬂ*ﬁixﬁ&mé Two-constant rate cquati?)n
R b -k HEC Two-constant rate equation sectionally fitted
Temperature y
No. P s R R
3 0.8244 6.2447 0.9911 1.4042
16 0.8907 3.2784 0.9382 2.5712
o 26 0.8696 3.6385 0.9763 1.5508
36 0.7797 4.4093 0.9468 2.2591
3 0.7827 7.3041 0.7848 7.2685
16 0.8583 4.929; 0.9824 1.9721
7 26 0.7179 8.2585 0.8140 6.7045
36 0.8530 6.1808 0.9020 4.7635
3 0.9055 6.6080 0.9808 2.9762 .
16 0.7318 11.0351 0.9161 6.1733
Sp-CK, 26 0.9544 4.2782 0.9700 3.4685
‘ 36 0.9448 4.4725 0.9564 4.0028
3 0.8276 8.4694 0.9560 4.2801
16 0.8764 6.3060 0.9781 2.6556
Sp-CK, 26 0.9234 4.9850 0.9946 1.3280
36 0.8064 8.1040 0.9442 4.3500
3 0.9256 5.2677 0.9744 3.0920
16 0.7909 8.1528 0.9537 3.8378
Sp-CK,y 26 0.9694 2.4670 0.9906 1.3692
36 0.9235 3.2104 0.8901 3.8471
3 Average 0.8578 5.8800 0.9420 3.4932
jr#E2E Standard error 0.07355 0.05695

() LMPHREHRR

S5RERALEL, SIRhMRENRREE, BRETENINERNHLN
(% 8)o SRMEEMAM, RANEBRRARXSWEUSRBHRE, ERLE INE
2o —H R EHERNANEARRUSGEE, NERERAKXEERFOUAE Rt
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Fig. 1 Adsorption curve by Sp-CK, (As concen. added 16pg/m!,
Solution$Soil = 20:2,26°C)

B7 ERANENREARSBHAERHMIEEMHEL

Table 7 The variation of the adsorption constants sectionally fitted by
two-constant rate equation

— T BB LA B &
& B Emﬁﬁ$ﬂiﬁ*ﬁ&ﬂﬁ Two-constant rate cqumionlzl
1tmRsS Two-constant rate cquation (sectionally)
<
No. . ;
Temperature k x 100 L 214 k% 107 L iEALRE kL 10 Lo
m E m, E ™y
- 3 20.98 {0.05147 21.03 | 0.1093 2.799 | 0.5126
16 23.34 [0.03514 23.12 | 0.05957 3.819 | 0.4430
1 26 23.92 0.03457 | 0766 | 23.64 | 0.06735| C-568| 4.846 | 0.3900
36 24.26 [0.03224 23.96 | 0.06904 5.161 | 0.3759
3 4.461 [0.2203 4.436 | 0.5107 2.916 | 0.5034
16 6.126 [0.1640 5.850 | 0.3180 4.304 | 0.4165
7 26 6.958 l0.1499 | 3-363 | 6.623 [ 0.3503 | 3-418) 4 995 | 0.3832
36 8.761 [0.1137 8.890 | 0.1806 15.75 | 0.1262
3 6.919 [0.1976 6.636 | 0.2626 0.380 | 0.9584
16 9.601 [0.1542 9.304 | 0.3015 3.523 | 0.4612
Sp-CK, 26 10.36 [0.1321 | 2-911 | 10.38 | o0.1770 | 3-36% 16.37 | 0.1182
36 12.48 [0.0021 12.48 | 0.1489 -19.75 | 0.7631
3 14.57 [0.1083 14.07 | 0.1558 1.940 | 0.5944
16 15.99 |0.08630 15.59 | 0.1618 5.243 | 0.3649
Sp-CK, 26 16.39 (0.08598 | 0-843 1 1605 | 0.1427 | ®-9M) 3.023 | 0.4954
36 17.27 0.001411 16.90 { 0.1418 4.721 | 0.3958
3 14.71 0.09846 14.57 | 0.1008 0.8519 | 0.7783
] 16 16.39 [0.08218 15.86 | 0.1744 3.754 | 0.4473
Sp-CKy, 26 17.81 [0.0641 | 2726 | 17.67 | 0.07985| -39 9.844 | 0.2317
36 19.89 10.0671 19.82 | 0.05029 15.92 | 0.1244
. kREERBD ™ ERFBLE,TH/R - BR,

BR8N NRBRESMARRZIL)EM. b, RbEN, BER/NMIBILR
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Table 8 Comparison between various kinetic equations for soil As desorption
(Initial As conc. 80pg/g soil)

B m , o st By BAR
Modes Elovich 243 Two-constant rate pﬁwu?m&m
equation
AY
%quatioiﬁ C=a+6b-Int C=k-Cy-1'/™ Cz=a—Fk-"?
¥
Coefficient R S R S R s
1 0.89¢C4 0.8624 0.8773 0.9125 0.7973 1.1727
tme 7 0.9851 1.2657 0.9780 1.5388 0.8871 3.4892
No. Sp-CK, 0.9647 2.2172 0.9766 1.8517 0.9497 2.7157
Sp-CK,, 0.9407 2.2218 0.8962 2.9393 0.7742 4.3355

%o MANEHRRRAASRMULE, RRBHEIERMHTL (30°C)

Table 9 ‘The variation of the desorption constants sectionally fitted by two-constant rate equation

mAmE | FEBEEAXES B TR BH B ARG BA

EY: U-L-! 'lwo(onstgnt rate Two-cons_r.ant rate equation

(ugAs/g soil) equation (sectionally fitted)
No. .
Lnitial As conc. k-lloﬁ ml_, g-, kfo'?f i,— g, kﬁ})_(, _n:_'-_,

80 2.133 ] 0.1562 | 0.141 2.089 | 0.2111 | 0.137 }5.234 0.3725
160 2.759 1 0.1293 ] 0.164 2.743 1 0.1623 | 0,163 | 1.270 0.2666
1 320 3.747 1 0.1372 ) 0.229 3.658 | 0.1863 | 0,232 | 0.578 0.8646
640 4,934 0.1715 | 0.345 4,828 | 0.1803 ) 0.352 | 0.033 0.5076
2000 8.863 | 0.08162] 0.438 8.675 | 0.1729 | 0.426 | 6.283 0.3320
20 6.110 | 0.1897 | 0.459 6.047 | 0.2394 { 0.457 [ 5.738 0.3520
40 6.968 | 0.1623 | 0.470 6.758 | 0.2129 } 0.497 { 0.010 1.7688
7 80 9.181 | 0.1533 | 0.598 9.058 | 0.1769 | 0.600 [ 2.087 0.5783
169 11.16 | 0.10311 0.599 | 11.29 | 0.1202 | 0.621 | 0.155 1.2006
500 14.36 | 0.1018 | 0.767 | 14.26 | 0.1296 | 0.791 | 2.349 0.5517
40 5.438 | 0.2256 | 0.469 5.238 ] 0.3961 } 0.465 | 3.568 0.5563
80 6.767 { 0.2259 | 0.584 6.747 | 0.2447 | 0.582 | 7.769 0.3457
Sp-CK, 160 8.466 | 0.1768 | 0.604 8.297 } 0.2639 { 0.577 | 4.676 0.4830
320 9.699 | 0.1807 | 0.714 9.756 1 0.1945 ] 0.738 | 8.164 |—0.7775
1600 11.21 | 0.1478 | 0.715 { 11.02 | 0.2279 ] 0.687 | 5.012 0.4642
40 6.427 | 0.2127 { 0.527 6.347 | 0.2763 | 0.425 1.700 0.7573
80 8.011 ] 0.1636 | 0.543 7.853 [ 0.2398 | 0.541 | 4.123 0.5171
Sp-CK,, 160 9.702 | 0.1813 ] 0.705 9.389 | 0.2370 | 0.615 | 1.174 0.8576
320 12.03 | 0.1274 ] 0.709 | 11.71 | 0.2415 | 0.619 | 3.231 0.5832
1000 12.71 | 0.1095 | 0.699 | 12.25 | 0.1795 | 0.648 | 4.942 0.4603

A REEEHDTS ¢ (RRE)= 18 IR E/MAHE.

AL, RRMERA-RE, IHERE RS SRR ABEEN, REERERORIR
WA, BRI R BRSSP E TR A R KA 8, FOR 5 W 0, X R i
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i £ MR, R EA, F—1t8, TARRSE, RRBELX, RES™
Ho ABRAUSHLER(ERINLRH, BHUARES, EEETXMROR T R(E 2).tk
&7 Mk TUBH, B 7 SV RBRHEBHE k- (R L) LB R
WA R AR ERR 1S, & QOARBRMKAEREE &L 10 65,7 5 L8N
NIFER > &k~ BT WA BIHE, XBEA, E—BEERNTE, MBRERR 5SS RIE
€ » TR D IREY L , BB RE MR Fo

10¢

—"‘

—— A A AR AR WB A
—e- - A RE RO B
°o MmME

-~ -3
(=1

8
(=1

Content of desorbed As

(ug As /g soil)

R Bl (ug B/ SE L)

10 20 36 40 50
& FeRg i8] (et}

Reaction time( hr)

B2 sp-CK, RURIRHMEELZ(IMBRR 1608/ )
Fig. 2 Desorption curve by Sp-CK, (As added 160ug/g soil)

=. /b &k

M ERRB 2R AT IRR, RETATUBH:

L 76 - IR M BB B AU B0 ) B A R, W BB RAR C =k - O, - 1= SHARM
FERORE R , EADE BRAER RBAMRRORERE, MEARPERMAE L BH
e AT EMBHIESRETH, RANERERARSFBEUS, EXBRGTEE
3 SR SEBRAE FARO L B2 3 A IR BT 1 A SR FRAR IR B9 05 25, 18 U R R A AR R o

2. B RNEEERE A 55BRUANRKKMEERY 4 BRAE. FAMR
JR B A5 s BB B R B Bt IR M R B TR AL RE R TR KRG, 29 0.7—3.4 FR/384r Fo M
EK—RKE, WRENBRNK A X RRMENLRE, BB 1 WRE AR E L 28 R
il o

3. RABTR L R S BRI ORI B 0 2 R BRI ZE SEBR AP BRIRA B XA @ — 13
HLERIMARIBRIRE , TR BRI RIS BB M & e BEE MARBK: T
PLlERYIER, WM TH, RENEE BRI Bk T MR R B3 B Ko 8 BB I BZ
RERBOLEAMAZBRRNENZERE  HENIRAR, WRENSFEBR
fio

2 % X MW

(1) FISTRMRRAAT, 1977 LIMBRS R HEIREITAR. RRBE, %83 J 41 H,
(2] SRAM 80, 1983 SRR S BIBIKR L M5, IREME, 5 4 48 W
[3) A, 1983 JLM L PhEARRIRM o LINFR, 5 20 4 4 H, 394 W
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A PRIMARY STUDY ON KINETICS OF ARSENATE
ADSORPTION BY SOILS

Jiang Yongqing

(Northwest Institute of Soil and Water Conservation, Academia Sinica)

Summary

The present paper is to investigate the rate and process of arsenate adsorption and
desorption, and the energy of arsenate adsorption by some soils in Shaanxi Province. A
two-constant rate equation (C=k - C, - t,}—.) developed by Kuo and Lotse is better than
other five equations, i.e. first-order reaction, second-order reaction, third-order reac-
tion, parabolic diffusion and the elovich equations used for fitting the experimental
data. Sectionally fitting by two-constant rate equation can further improve the goodness
of fit. The activation energy of adsorption calculated according to the Arrhenius equ-
ation was 0.7—3.4 kcal/mole. The relatively low activation energy suggests that adsor-
ption of arsenate in the soils might probably be a physical process, which obviously dif-
fers from the chemical reaction in true solution. .

The rate and capacity of adsorption and desorption by soils are affected by incuba-
ting time, temperature, ratio of solution and soil, concentration and amount of As ad-
ded, and soil characteristics. Clay soil has a higher adsorption rate constant (%), and
higher adsorption amount than sandy loam. But the sandy loam has a higher desorption
rate constant (k_,), so arsenate is more easily released from soil into solution.



