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Fig.1 The percentages of Cr(lIl) moved from solution to soild phases under condi-
tions of different pH values

Tab'e 1 The amounts of Cr(lll) adsorption and precipitation under conditions of
different pH values

BRE A
stagnogleyed paddy soil montmorillonite
S JLER [AE R | JIEER
pH %f%ﬁ'\% Cr(lID|gEM A &| Cr(ID)| Rs R f‘ff(ﬁlﬁ; Cr(iiD) BB B creliD)| s 2
removal adsorb-| (%) preci- (%) re i adsorb-| (%) preci- (%)
d Perce- itated| Perce- mova ed itated| Percent-
(mmol N P (mmol/ Perce- | P
/2) (mmol/| ntage |{(mmol/ | ntage 0.1g) (mmol/ ntage (mmol/ age
g) g) B |0y 2R 0.1g)
3.0 0.84 0.84 100 0 0 0.28 0.28 100 0 1]
3.5 1.24 1.24 100 0 0 0.48 0.48 100 1] 0
4.0 1.80 1.61 89 0.19 11 0.79 0.50 63.3 0.29 36.7
4.5 5.28 4.67 87.3 0.67 13 1.44 0.77 53.5 0.67 46.5
5.0 7.68 5.16 67 1.44 33 2.88 1.44 50 1.44 50
5.5 9.41 4.51 46 4.8 54 7.6 2.8 36 4.8 64
6.0 9.60 0 0 9.6 100 9.6 0 0 9.6 100
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Table 2 Effects of organic acids on Cr(Ill) concentration in solution

- it 1.4 e i In#A gk ¥ R
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6.5040.05 379.5 362.5 0.62 1}
®EE | 55070.05 373.3 364.8 259.9 254
+i5 6.50+0.05 349.8 340.0 0.39 1]
5.50-+0.053 348.7 332.5 9.52 0.06
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Fig. 2 The relationship between the amount of Cr (IIl) removal and pH in the
prescnce of FA
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Table 3 The amount of Cr(III) absorbed by soils (pg/soil)

o Cr(1Il) WM& FHRTRER
Absorbed amount of (cmol/kg)

Soil type Cr(lil) (pe/g) CEC

# R R 4005 16.74

HHEH 2905 10.25

B 2210 7.5

1) mA Cr(Ill) B 500mg/L, £:/K% 1:50,pH % 4.0040.05,
4 TEARETEEE.BEAX Cr(il) PHEHR

Table 4 The amounts of Cr(IIl) adsorbed by stagnogleyed paddy soil and
montmorillonite in solutions with different Cr(IIl) concentrations

% H # % ) 3 B &
Item Stagnogleyed paddy soil Montmorillonite
EHEE (mg/L) 4.55 7.72 33.82 173.65 415.9 5.49 25.85 73.25 220.45 464.03
BH&E (mg/g) 0.773 Z.114 3.309 3.818 4.205 7.255 12.075 13.375 14.775 17.983
1.9707C 38.0544C
L = 2 =_  °0°eTRA~
BrE Q 7.8379 + 0.2522C Q 15.648 + 2.4319C
HEAN r = 0.825% o= 0.984%*
FRGE Q = 0.8176C!/3-2¥° Q = 5.7699C1/7-345
HRXARH r=0.807 r = 0.9656%*

RARTRE, RBATEARR CrID KETFHRIE (pH 4.0), H Freundlich
A Langmuir RIGEAEHTE, HREW: REAKARPX MR TEUSE
EWMLRF, KBEHEK. MEFTLREARTLENMF BUABRELERE, RIMBIET
& pH RO TEMSREMNLBMFHRE, BRET CUID) MITEEH, XRERR
ZHEX, HMAEEREEYEZN, EUHFREMLBFERERE,
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BT — U X AR T KR KR X 8o =I5 pH E 3 51249 4.0, 6.0 F11 10.5
Efo

2 AN EETDRSE KRR Cr(ll) RIEREMTEY, SHEER T BB X K
MAEH AT, EHREARN C(ID) RZAETER pH @R BHBEESTAEIITTEL 3 4
pH By, {# Cr(Ill) 7& pH X EHREBIE R & R A DIBEREATE. S8k
B X PN AR BT 2o

3. BB RAFER R R R S e e IR T ik h Cr(UID f97k 32, 8 Cr(IN) JF 4
RiE TTHRE R IG5 pH (H (Ko
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STUDY ON CHEMICAL BEHAVIOR OF
CHROMIUM IN SOILS

V. FACTORS AFFECTING Cr(III) ADSORPTION AND
PRECIPITATION IN SOILS

Chen Yingxu, Luo Yongming, Zhu Yongguan, Zhu Zuxiang and He Zengyao
(Zhejiang Agricultural University, 310029)

Summary

Cr(IIl) removal in solutions with different pH values was measured under con-
ditions of adding and without adding soils and minerals. With pH increasing in
soil solution, the amounts of Cr(lIIl1) removal by adsorption and precipitation incre-
ased when pH < 10.5, but decreased when pH > 10.5. The curve of Cr(IIl) removal
by soils and minerals could be divided into four ranges: (1) pH range of Cr(III)
adsorption when pH < about 4.0, (2) pH range of Cr(Ill) adsorption-precipitation
when pH 4—6, (3) pH range of Cr(IIl) stable precipitation when pH 6—10.5, and
(4) pH range of Ct(llI) hydrolysis when pH > 10.5.

Organic acids such as citric acid and fulvic acid existing in soils would raise
Cr(11l) dissolubility and stability in pH range of 4—7. The pH value causing pre-
cipitation of fulvic acid-Cr(III) was about pH 7.0 and rose by 3 pH unites compared
with that of Cr(lll)precipitation. Whereas, little effect on Cr(Ill) dissolubility was
found for humic acid existing in soil solution. The existence of phosphate in sol-
ution would lower the pH value causing stable precipitation of Cr(III).

The amounts of Cr(Ill) adsorhed by three soils at pH 4.0 followed the sequ-
ence: stagnogleyed paddy soil ™ submergic paddy soil from red soil > upland red
soil. Cr(Ill) adsorption isotherms fit Langmuir and Freundlich equations in the
montmorillonite-Cr(III) system, but did not fit Langmuir and Freundlich equations
in the soil-Cr(III) system.

Key words Chromium (III), Soil adsorption, Precipitation, Seoil pollution,
Soil chemistry



