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Abstract:  Objective The contents of background chromium(Cr) and manganese(Mn) oxides in latosols are high. The
dissolution of Cr and subsequent oxidation of Cr(IIl) in the soils may occur to produce Cr(VI) with high toxicity, thus, posing a

threat to the surrounding environment and humans. Therefore, this study aimed to study the dissolution of Cr and the oxidation of
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Cr(II) in latosols collected from Yunnan, Hainan, and Guangdong Provinces to understand the ecological and environmental risks
associated with chromium in latosols. Method The dissolution of Cr was investigated using batch experiment , while both batch
and incubation experiments were used to investigate the oxidation of Cr(IIl) in the soils. The concentration of Cr in extractants
was determined by an atomic absorption spectrometer. Also, dithionite-citrate-bicarbonate(DCB) extraction and electron probe
scanning were used to examine the forms of Cr in the soils. Result The results of DCB extraction and electron probe scanning
showed that Cr in latosols was mainly combined with iron oxides and silicates. Acidification by hydrochloric acid and
complexation by citric acid promoted the dissolution of Cr from the soils. However, even in 1 mol-L™" hydrochloric acid, only
3.68% and 3.54% of total Cr was dissolved from the latosols of Hainan 3 and Guangdong 9, respectively, suggesting that Cr in
latosols is stable and presents a low environmental risk. The oxidation of Cr(IlI) was observed in the soils during a 42-day
incubation experiment. Based on the net production of Mn (II), Cr(VI) content, and organic matter content, it is probable that the
Cr(VI) generated in the soils might be reduced to Cr(III) again by soil organic matter. The results of the batch experiment showed
that the exogenous Cr(III) was oxidized to Cr(VI) in the latosols with organic matters removed, and the amount of Cr(III)
oxidized was determined by the content of easily reducible Mn(III/IV) oxides in the soils. With the increase of suspension pH, the
oxidized amount of Cr(III) increased firstly, reached the largest amount at pH 4.5 and then decreased. At this pH, only 1.48% of
Cr(III) added was oxidized to Cr(VI). Although exogenous Cr(IIl) can be oxidized to Cr(VI) by soil Mn(III/IV) oxides in the
latosols, the percentage of Cr(Ill) oxidized to Cr(VI) in the latosols was small, indicating that the risk of exogenous Cr(IlI)
oxidization in the soils was very low. Conclusion Despite the high contents of background Cr and easily reducible Mn (III/IV)
oxides in the latosols, the dissolution of Cr and oxidation of Cr(IIl) were difficult. This shows that under the experimental
conditions, it was not easy to convert Cr(Ill) to Cr(VI) through oxidation reactions, therefore, the risk of background Cr in
latosols is low.

Key words: Latosol; Background chromium; Dissolution of soil Cr; Cr(IlI)oxidation; Fe and Mn oxides
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KRR N AHUE B TscHuR UFES Fe0y  UFEY ALOs  UFES MO BiAJE Mn BCr
Sampling j:i% ot Organic matter/ CEC/ Free Fe,0s/ Free A1,O5/ Free MnO/  Easy reducible Total Cr/
location sotlpft (gkg!) ( mmol-kg™) (gkg") (gkg!) (gkg') Mo/ (gkg') (mmolkg')
= 1 5.30 16.88 107.21 170.59 16.11 1.62 0.56 1.56
R 1 4.86 22.97 97.78 150.51 23.23 1.62 0.48 8.85
M 2 4.93 12.08 75.95 138.73 17.03 1.45 0.26 5.40
M 3 5.71 15.65 115.40 128.36 14.37 3.80 1.74 9.98
M 4 5.27 23.72 133.39 91.04 10.11 1.98 0.62 6.03
M 5 4.77 23.97 62.70 129.41 13.61 0.93 0.15 4.51
M 6 5.34 19.51 144.60 126.70 22.74 3.26 1.31 9.73
IR 4.81 27.20 107.43 112.58 24.19 1.29 0.38 4.72
&R 2 5.76 12.68 101.00 121.50 13.38 2.07 0.76 5.84
&R 3 5.70 14.71 127.10 111.33 12.27 1.85 0.65 9.10
7R 4 5.93 33.06 83.40 127.82 11.06 2.51 1.08 6.06
&S 6.62 14.54 168.56 133.16 11.69 7.95 4.36 11.54
"7 6 6.36 30.51 167.24 114.88 10.92 2.78 1.52 13.17
"R T 5.97 10.39 135.09 126.58 12.63 2.20 0.97 6.08
78 6.73 21.09 136.56 129.64 13.13 2.16 0.62 5.50
J7HR9 6.52 21.05 136.41 129.47 13.25 2.21 0.61 3.99
I 7 10 5.15 23.75 135.68 135.59 12.52 2.13 0.59 5.94

D=®, Yunnan; ¥F§ Hainan; )

"%, Guangdong,

http://pedologica.issas.ac.cn



4 34

TRAZ DR DI AT« T 203 R 4% (49 RSN = A0 4% A SR AL % AL

1025

pH Jy 4.77~6.73, IR M., HHEA YL S EN
10.39 ~ 33.06 gkg', CEC & & N 62.70 ~
168.56 mmol-kg ', 3B AL Bk . s A AbAS A
e A AR 19 & 0 I AE 91.04~170.59 ., 10.11~
24.19, 0.93~7.95 g-kg ' YL FEI P o fELT 3 50 0 R M4
B HAE 0.15~4.36 g-kg ' Z [a], A HoF HABZE R+
etk 21 396 5 3 54T S A U R 17 Rk A
B Cr&AE 1.56~13.17 mmol-kg 'JEHEIN(FE 1),
bR BTG LLEAN, T RFNGR R 16 P41 888, Cr
B i R A SRR e A T Ml g e XU A
FrifE ( GB15618—2018 ) v #iL &2 Al JAU I i 3%k i
(2.88 mmol-kg '), PiMHIX 16 FrL LI Cr AU =
TR TE 17 Pk Ed Cr (VI) FUKE T Cr iy

HE o
R, UL Cr FEELL Cr (1) 1718,
It HILT- AR LA B SAETE
2.2 WEOED Cr NGRS

MGG LU Cr IS GRS, 8T 5 R
Cr S ANFRTELE (1, MRS 3. R 4. T

4095
3850
3604
3359
3113
2868
2622
2377
2132
1886
1641
1395
1150
904
659
413
168
Ave 1621

20pm

Fe content/%
0.6

56.8
53.0
492
454
416
379

COMPO Ly.

Cr

Al

756 M4 9), fiiF DCB i1 H,0, B4 B EL S
PR E AR A VLSS A8 Cr, Z5RWE 1
fi7n. 5 A3 DCB #EHL Cr &40 5 T3 R
Cr %= 35.30%. 26.04% . 37.04% . 17.43%Fil
42.98%, SEHHEL Cr FEEEMK (r=0.65, P<
0.05). HHLE A Cr /i) b i Cr S 4.76% .
11.51%. 5.20%. 5.38%F%1 16.42%, 5+ M8 Cr &
AR B
K 1 R KA SR MENYE S
A Cr & Cr WEEAERA. %8 Cr S8 RE)T
IR 6 MR LLIEATH FIRE b, 4R ER, Cr 55 Fe
BUA P R A (K 2), RIRELIER ) Cr &5 Fe 44
BB, AR R, BT (BRMA )
W 2 Rk e Cr R EAERAN, o
5 Fe' PARMT, 78 XL R et Al S8R
W Wy ks ) Fe¥ kA A s, HEABRE AL
vwh . K 2 G50 R, P ERE —E R
B SE I ZS A0 Ti, 32> Cr S5&8k0 YyAH4s
Cr content/%
4095
3850
3604
3359
3113
2868
2622
2377
2132
1886
1641
1395
1150
904
659
413

168
Ave 0.062

20pm

Al content/%
17.4
16.3
15.2

20pum

http://pedologica.issas.ac.cn



1026 + o IR 61 %
Si content/% Ticontent/%

359 292
33.7 28.1
314 26.2
29.2 24.3
26.9 22.5
247 20.6
224 18.7
20.2 16.8
18.0 15.0
157 13.1
13.5 11.2
112 9.4
9.0 75
6.7 5.6
4.5 3.7
2.2 1.9
0.0 0.0

Ave 4.5 Ave 1.7

Si

20um

20pm

K2 HTEE (EPMA) mAMEENT 7R 6 #5403 Cr, Fe L0 EMN A IHEN (COMPO: HWHAt, Ave: FXIMH)

Fig.2 Mappings of interesting elements obtained by EPMA in the latosol of Guangdong 6 ( COMPO: backscattered component, Ave: average )
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Fig. 4 Contents of Cr ( VI) and net production of Mn (1) in latosols during a 42-day incubation
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