2k He M + B ¥ #® Vol. 20, No. 4

1983 #FE 11 A ACTA PEDOLOGICA SINICA Nov., 1983

JURD £ 0 % B R £k 86 OB B
¥ X %

(1 ERFBE K £ REFHTTRT)

ML —RERAE RS, EXRRAGRIEAMYER, MERINE,H L0
WM, ER @S EAEER, "I ASIMRAKD, HYBRKHHERNZENE
B, RIS+ B K A 3%, T LR R - MR M BRI SL B M, P E R b i
HRFTRARFREL, %L W HOREROERTRE &M L RNBRATRERY,.
HEL MAPRTHSRBREAN, REZHERARBOENBEENX S EY, KX 5
iaq;,mm%&[s 15 161910]

Eﬂ%ﬂk?&ﬁﬁiﬁgﬁﬁﬁﬁwaﬁihﬂ&t 5imehEaREREE, S%E0E
B R, B NH,0Ac f1 Bray P-1 B (0.03NNH,F + 0.025NHC!) BEMHR
W REE T SR AL R & ROV NI, B ERZEEHE. B85, WAKE/AN
SEBREOBB T, HESh, Hess HRIME .55 % ERBNML O Y SEERE £ R ITRE, (&1 i
ERRELRPFENNREEY, BELEIOBHEREAREN, ZAUATT
HLBEIEN: AASMBKSET-FRMLE, 030 EDRAMRRRSENHEN
50%—90% ,30E KL T, MR BRA TR, +HRHMYSER LA ~BRE™,
AXFENRAMHTENBRSER, HPR T HITHEEHTNSNRNLESE
{RIRE,

—. BBk

SR T MOV KRB L FE I, TN RERARRTES R, AR ERELINE
R HERFTER 1. AARBOENRNSLRERE, I 100 BHEORTL 1 8 (k
F0.5%7%),{&%&kH NNHCI, 0.5N NH,F, 0.1N NaOH f10.5N H,50, &8, BUBRGKiAEER,
S5HE%40, S58EANNESSEAN, RERN T BN 1:50, SRBIERHC, MEH LD
#I8, i H,S0,—HNO,—HCIO, Mt +#, BREG-SCEREBAN_ZE -HRRAEEPRERIK
BRILE,520mp J K T LEE R @ B0, RE BB M A, BRI (L Ah, R BF B X PSS EILE 2

iﬂﬂmmm%ﬁ%#‘]ﬁqrﬁ: ﬁﬂ pH7'0’ ﬁﬁi 2) 4’ 8’ 12’ 16’ 20’ 40! 60’ 80’ 100’ 1403 180
BOE/ BF BT (Na,HASO, FEAR)AIMSHE 25 %F, A 5.00 3iitf 100 HiFa i, 7 23£1°C
THRE 4 ST S R EARTENE EERD O, SSMARZE, A THEHNHE SK
As,Oy BT NaOH J5,iH%5 pH E 7.0, fEXH MM (NaH, A, &), # ELRSPWAR, LIEE
B, BRENKEAHIR, ZHNERMNEER.

*RLAERQHERBRRES FEE B NEREBENARTE A XERERHE RN FILEBM,



4 4 EF S-HIIR L RS POl F AN 395

=, JUFREE IR R B A SR H R

EILHERERNARXA: Langmuir A3, Freundlich 231 Temkin 2AXPY, Barrow

BAXESERNARNERKMHR AR s Hung FUIYNANARARAR
R ER R R Bt o
1 A EMOBELER

Table 1 Some physical and chemical properties of the soil used
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Total compesition pH (%) T'otal

Soil | Locality No. | Texture . surface
$i0, |Fe 04| ALO,;| T1O, | MO | CaO | MgO (D10 M

Ltk
MER

~1
.
EN

Eﬁf ] Kt 163,791 7.42 |16.48| 0.72 | 0.10 | 0.62 | 1.87 1.26 | 208

Clay

B
]

Rt [REE o] N .

HIEE [BE AL 7 Sandy |62.16f 4.45 |11.12] 0.53 ] 0.07 ] 7.10} 2.70 | 8.8 0.58 48

loam

, i
Eé’ *’*E%Eé* Sp-CK, | Medium|57.07| 6.26 [13.24] 0.63 | 0.10 [ 6.05 | 3.00 | 7.8 | 2.21 75

loam

- . HiN
L, MIRBEEX| g, oK, | Heavy |62.99 6.78 |15.01{ 0.66 | 0.11 | 3.14 ] 1.48 | 8.1 | 0.93 | 125
A= ¥ loam

. HiN
%é’ ‘3‘%@ | sp-CK,,| Heavy [54.06]5.28 [12.18] 0.55 | v.08 |10.41 | 2.50 | 8.2 | 0.72 92

loam

x2 THMOHHANUTRANNER (ppm)

Table 2 Total content As and extractible As of soils

LNaS S A Al-As Fe-As Ca-As
No, Total As Water soluble-As
Sp-CK, 17.66 0.00 0.62 0.45 2.95
Sp-CK, 18.29 0.00 0.62 1.23 1.91
Sp-CKy, 14.28 0.00 0.41 0.22 4.6Y
1 20.76 0.00 0.22 2.39 0.95
7 11.53 0.00 0.63 0.46 2.98
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8, AR RKRKE V" .
RT RT
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B e SRR ORI (C)) MHEBEEARN: 1gX = & + = - IgCo, HR
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F 4o BEEPREELIEE RN, F -+ 90 &, BT NGRATE, T l LERE, #

B -+ S0 PR R IS I, B R MR A T A BT T e, T K R 3 B AR MY
&R,
AB/N_ R ARE SR RN, RIS R (X) 5FHEKRE (C) XA/

Freundlich 243, BRAT % 5o BERMRBRENEX A HRARBRD, —HHRLY
Ko AR (10) A1, & SRARMBER, W FA—LHINARERRBBMEH LN
Freundlich 23R40 k' R -, FIBUNZR BB IR WIFIMEBEIGRL NN B KR &

%4 DATARGSRBESIKL T, LARITHHRLR (X) SHABBRERE (C.) 898X
Table 4 Corrclation between As adsorbed by soil (X) and As added in soil (Co) under various P levels

. 27 AR : = 1
et L ¥ = ko + 5 e
Treatment level
No. ) : [ 2 .
4 (ppin KH,PO,) ko 1/70 R S
0 ‘ 0.8064 0.8626 0.9746 38.01
20 0.9420 " 0.7666 0.9894 22.37
1 60 0.7449 0.8149 0.9986 4.85
200 0.4191 0.8896 0.9837 14.93
400 0.4061 |  0.7729 0.8523 17.17
0 0.7552 0.6449 0.9825 6.65
7 ‘ 20 0.2726 0.7286 0.8607 15.93
60 —0.1483 0.8760 0.4368 34.56
0 . 0.8128 - 0.6742 0.9458 14.46
Sp-CK, 20 0.4621 0.7325 0.9799 8.71
60 0.1108 0.8672 0.9766 ' 8.37
0 . 0.7807 0.7774 0.9950 25.25
20 0.6677 0.7587 0.9240 19.21
Sp-CK,
60 0.4334 0.8372 0.9853 8.46
200 0.2625 - 0.8055 0.6195 22.54
0 0.8017 0.7728 0.9302 27.73
. 20 ., 0.7822 0.7182 0.9884 8.85
1 Sp-CKyy - -
60 0.4493 0.7961 0.9529 12.93
200 0.2820 0.7462 0.4979 31.44
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(Xm)» TEHRE (0n) FIHR a0 (R 5)o XEBIMBRABRMBRELE Langmuir 23 (1)
1 (2) TORHAOR (& 3)o RERMI HRRIBRERN X, 5 (2) AWK NIK
FiER,E (1) RUAFRHRE, K X, BERAEARZRANEKE, ) REAUS
BRI RSIT , (B MR R SRR AR AR &, REEERM RS RENN T LR, Frigs)
B X, ATRRARMEL IREARBARKNEBEOEE, b, Freundich AR L H
REBRARMBEROEY, MASHERKERHKE, B (9) XWBZHERE K # B
Xm» X% 528.9—2130.3As 52 /58 + 3, Rt Langmuir A3 (2) B9 3—4.7 &, BERIEWHE
t, Langmuir 2FRKBHIRABRK BELERAR, Holford FHNEEH Langmuir
ARRBE X Ho—FEH Langmuir AXRBHY X, B 48%"7, Ryden EH =4
Langmuir AR MR —KFEBME R #HERARMR 11.0 BUE/R—170 B R/E +

%5 MATERRILOMAT, LRBIHBRER (X) STRERE (C) M8

Table 5 Correlation between As adsorbed by soils (X) and As concentration of equilibrium
solution(C), under various P [evels

TEKE T
@R | Treatment X = k" + -1gC 2m = nRT a0 X,
No. level , , P ml/pg | Asug/g Soil
(ppmKH,PO,) k 1/n R? s Cal.
0 1.880 0.4454 | 0.9438 | 39.38 1.321
20 1.738 0.4675 | 0.9805 | 19.95 1.259
1 60 1.242 0.6576 | 0.9912 | 11.99 0.895 -3.379 2130
200 0.6586 | 0.8379 | 0.9715 | 21.62 0.702
400 0.5670 | 0.7134 | 0.8200 | 18.96 0.825
0 1.079 0.5071 | 0.9875 5.99 1.160 i
7 20 0.3979 | 0.6816 | 0.7262 17.52 0.863 —3.329 528.9
60 —0.0526 | 0.8425 | 0.6879 | 21.50 0.698
0 1.230 0.5014 | 0.9635 | 11.86 1.174
$p-CK, 20 0.6172 | 0.6828 | 0.9785 9.74 0.862 —3.126 663.4
60 0.2133 | 0.8436  0.9436 9.50 0.698
0 1.443 0.4912 ( 0.9284 | 28.35 1.198
20 0.9760 | 0.6574 { 0.9051 | 17.92 0.895
Sp-CK, —3.204 1020.0
60 0.9450 | 0.7819 | 0.9763 | 10.72 0.753
200 0.4464 | 0.7299 | 0.7237 | 19.21 0.806
0 1.603 0.4498 | 0.9093 | 27.56 1.308
20 1.140 0.5921 ' 0.9760 | 12.73 0.994
Sp-CK,, —3.343 1290
60 0.6521 | 0.7342 , 0.9289 | 15.81 0.804
200 0.4121 | 0.7000 | 0.4504 | 34.13 0.841

B: Ta=(273.15 + 23)*K, R= 1.987 &/%%F - K,
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(YT 340—5942 FE /5 - )™,  Gunary Bdt/G#9 Langmuir 24 X R G B Y
Xm325—1427 B3 /38 1M, B Langmuir 2A3RAY 1.39—2.40 54,
TR REEE, MERBRENMATEN, Hit, SRERABREEEFXNOLE

HRRGTRE, — DRHFE(ES), — EREHROTR, BE L WORK T, &
K RM AR k5 B—BHRIHER G FHRRALN L, 7, Sp-CKis Sp-CKp Sp-

CKy, HAEXRBKIRE: —0.9391*, —0.9951(P<0.1), —0.9965(P<0.1), —0.9313
(P<0.1)F01—0.9516*, AR M RE BN, RIFRATE—EE, R HNRB 4
RBENEREZNMK, HXAYMTR, &5 KB TXH#EY, R EMXKN, R* &
Ny s TR, MNE1EH, #EiinA R 200 5. 400ppm B, RN S00% B s B =] A3k 1
Rk, R 4 RS BRAO R B SER BB ERNER, UTHREREEAR, UREESS
THRBH LXK,

7
1201 yyxu.Po m * 120 o
e ; f:: p:o . [ fm KH2PO, 200ppm
(2 0}
80 PO+ 200 ppm, 80 Added KH:PO, 200ppm
< ;§ b s ) @ ° *
s <
Bl Sp~CK;1 Sp—~CK 1y
= &[] MKH:PO, (00 ppm ¢ 1207 jn KH:PO, 400 ppm
PR Added KH:PO( 400 ppm . Added KHiPOy 400 ppm ® .
£ E 80
o [ ]
o
2 101 . . 404 . *
.Q
R s 9 L L

- Ty 0 oo e ——
0 20 40 &0 80 100 120 10 60 O 20 40 60 80 100 120 MO 150 (80
T —————
TFREAPEIE(C) (Hg/ mi)
As concentration of equilibrium solution(C)

A1 ek, IR MRS E R B R

Fig. 1 Relation ship between content of As adsorbed by soil and As concentration
of equilibrium solution uader saturated condition of soil

. AR R S R B iR

BREX L 4 25.00 38, MMA&RRER 80 FRTE /2T, 160 BUE/BEFHHY pH7.0 BRI B
25 BT, LR 24 TR, BERES—/NN, RRABLEERT—/ 2B 80 B,
ARG ENELLEERITER 6 B 1S, HATHMUEUELIHARSMA
MEROEHTSER 92% (ERAN0.06), BIE80%, B 97%, XFRAIHRH A
BA LR KN, Al-As, Fe-As § Ca-As H#BH, BXRDOT 10% pmREE
e, EERIRRIRE SR, DR EF HAAVHE, REARR/IN, ETEEL QS
HIMEBBRXBT EREMESR® 70%) BRI, ETEETEARKILE, XA
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Table 6 The distribution of As adsorbed in the soil

B Rk
pi €33 K B
Total content of
Water 1 ai-as | Fe-as| ca-as| W2 | AlAs| Fe-as| Ca-a tractible At
;tkimr‘- m@ﬁ golublc : 1 c s ,a-ASs ,oh,[,h- - ASs e--AS sa-AS extractible
“|Added| As As s mAR
Noao. HES Fﬁ]
As As pa/ (%)
S RIESN L% lio0g soi| (B |
As pg/g soil Percentage of % of As| " VOTIRE
total As added added
80 1.10 7.59 | 42.17 | 3.06 | 1.49 9.49 | 52.71 ] 3.83 ] S4.01} 67.51 | 70.88
1
160 1.87 | 20.34 | 88.82 | 7.75| 1.17 | 12.21]55.51 | 4.84 | 118.8 | 74.24
80 | 41.19 7.19 ) 1.02 | 28.1 :51.48 8.99 | 1.28(35.25| 77.47 | 96.84
7
160 | 91.76 | 10.99 ] 1.22 | 47.86  57.35 6.87 1 0.76 | 29.911151.9 | 94.89 | 91.92
80 | 25.71 |14.70 ] 3.51| 32.03| 32.14 | 18.38 | 4.39] 40.24 | 75.95| 91.94
Sp-CK,
160 |70.78 |25.20 | 6.32]52.18| 44.24 |} 15.75| 3.95| 32.61 | 155.0 | 96.83
80 | 12.43 | 23.97 | 16.92 | 24.47 | 15.54 | 29.96 | 21.15 | 30.59 | 77.59 | Y6.99
Sp~CK,
160 }46.41 |[25.98 | 17.15|55.85 | 29.01 | 16.23 | 10.72 { 34.74 | 145.4 | 90.87
80 | 23.48 | 10.62 | 1.05|28.80 | 29.35 |13.27 | 1.31}28.50 | 63.95] 79.94
Sp-CK,,
160 | 61.92 | 12.12| 1.50 | 63.79 | 38.31 7.58 | 0.94{39.87 {139.3 | 87.08

Rt B ARZ R K, Eiklih, Ll Fe-As 5%, SMHEHTEHEE
54 % > ARV L MUK AR Ca-As 5IR%, 5 BISF% 37% R34 %, BRAbM B
(7 5L),KBHMSEEBRMBNG—EE, Ca-As BKBEHMG HL, Al
B, LEE Fe-As. Xyt (Sp-CK,), KBEHS Ca-As M, b, Al-A
RZ»> Fe-As B/hoFl—HIHE B ABRK B/LEHEESKOEECENZRE (Sp-CK, F Sp-
CKuw)» ZRIBR KB EERGKHE, Fe-As Ml Al-As FIBE TREH 4R Fe-As; MIGH
FHRER, KBEENR Ca-As B ETATE, RUMBREEALBENES, L0
1947 4: 5} 208

., % &

L R XEF R LT B RN, LR T X FREMARNOUEERE, £RELH,
(1) & (6) RS RK TR, AL Freundlich 2K, BRBEXEEE, XK, 5L
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ADSORPTION OF ARSENATE BY SOILS

Jiang Yongqing

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

Summary

The present paper deals with a comparison of regression equations for describing ar-
senate adsorption by soils. Five soils including manured loessial soil, loessial soil and yellow
brown earth collected from Shaanxi Province were used :n experiment. The results obta-
ined has shown that Freundliche equation fits better for the experimental data than those
and the revised ones of Temkin and Langmuir. The As adsorption curve derived from Fre-
undliche equation is identical with the trend of variation of As adsorption measured dire-
ctly, its standard deviation (S) is minimam (4.3—39.4), and the correlation coefficient
(R?) is maximum (0.91—0.99). The curves derived from other equations differ greatly
from their respective values measured dcirectly. A group of simultancous Freundliche equa-
tions were obtained on the basis of the adsorption isotherms derived from various levels of
P and As added in the soils. The maximum adsorption capacity (X,,) and activation energy
(Q.) can be calculated by solving these equations with method of least squars and extra-
polated method. Q,, ranges from 0.8—1.3 Kcal/mole. k, and it falls with the increase of
the fraction surface covered. X ,= (528.9—2130.3ug) is 3—4.7 times as great as those
calculated by Langmuir’s equation. Adsorptive capacity for arsenate of loessial soil and parent
material of manured loessial soil is much greater than that for arsenite (highly significant,
e =0.01); and that of plowed horizons of yellow brown earth and manured loessial soil
is also greater (significant, « =0.05); but that of argillic horizon of manured loessial soil
is insignificant. Approximately 92% of the tatol As was extracted by N NH,Cl, 0.5N NH.F,
0.1IN NaOH, and 0.5N H,SO, with the Jackson’s procedures for fractionation of P from
the four soils containing a large percentage of CaO (3.1—-10.4%). On a rough average,
water-soluble As and Ca-As which amounted to 37% and 34% respectively were the do-
minant in total As. Yellow brown earth was an exception, in this soil the extractable As
amounted only to 709 of the added As, and Fe-As was dominant (54% ).



