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Fig. 1 Adsorption curves of Cr(Ill) by montmorillonite under different pH conditions
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Table 1 Adsorption rates of Cr(Ill) by montmorillonite under

different pH conditions W2 BFF%/%
FWAIRE pH=5 pH=7 pH=9
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Fig. 2 Variations of Fe( I )/total Fe ratio during the adsorption of Cr(Ill) by montmorillonite under different pH conditions

393



WA P EAB 20254 Bt B2y

9800 | & i'f‘tﬁ)ﬁ'\tﬁ"){zﬁ
Fe(Ill)

9600
9 400
9200

9000

W /(au.)

8800

8 600

8400

10 400
10 200
10 000

9 800

9 600

M /(au)

9 400
9200

9 000

8800 \ | ) | 1
710 715 720 725 730

S heleV

11 800
11600 |
11 400
11200

e. I F A AL A AR IR A
Fel(]]I)

11 000
10 800

W /(au.)

10 600
10 400
10200
10 000

710 715 720 725 730

g Atik/eV

8 000
b. EALSIMACK(IN)48 hiF

7800 - Fe(I)

7 600

7 400

7200

PR/ (a.u.)

7 000

6 800

6600 , ,

11200

Fe(Ilh)

11 000
10 800
10 600
10 400

0% /(a.u.)

10 200
10 000
9 800

9600 L, . . L I 1
710 715 720 725 730

difrfiglev

11 000 f. Eﬁﬁiﬂié‘\hﬂ/\&(m)% hJg
Fe(Il)

10 800
10 600
10400

10 200

SR /(a.u.)

10 000

9800

9600

El 3 S Fe ) XPS %K
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Transformation of Cr(lll) in different redox environments

LI Gang' , WANG Cong' , XIE Kefeng*, WEI Xiaoya® , NIU Hong"

1. Central-Southern Safety & Environment Technology Institute Co., LTD., Wuhan 430051, China;

2. Hubei Water Resources and Hydropower Planning, Survey and Design Institute Co., Wuhan 430070, China;
3. Hubei Airports Group Company Co., Ltd., Wuhan 430302, China;

4. College of Resources and Environmental, South-Central Minzu University, Wuhan 430074, China

First author, E-mail: tonglinl62@163.com

* Corresponding author, E-mail: niuhong@scuec.edu.cn

Abstract: [Objective] It is still unclear about the effects of redox fluctuations by Fe( Il )-containing clay minerals
on the adsorption-desorption and valence transformation of Cr(Ill). [Methods] In this work, Cr(Ill) adsorption
experiments were carried out by preparing montmorillonite in three different conditions (oxidized, reduced, and
reduced-reoxidized) to determine the adsorption value, Fe( I )/total Fe ratio, hydroxyl radical concentration, as well
as valence changes. The montmorillonite solid materials before and after adsorption were characterized via X-ray
photoelectron spectroscopy (XPS), X-ray diffraction (XRD), and Fourier transform infrared (FTIR).[Results] The
results revealed that the adsorption rate of Cr(Ill') by oxidized and reduced montmorillonite increased with elevated
pH, and that reduced montmorillonite had the highest adsorption rate due to its highest Fe content, with no valence
change occurring in these two states. The adsorption rate of reduced-reoxidized montmorillonite was the lowest,
which was due to the rapid activation of oxygen by Fe(Il), producing hydroxyl radicals. Cr(Ill) was rapidly
oxidized to Cr(VI), and the lower the pH, the higher the oxidation rate. Cr(VI) was reduced back to Cr(Ill) by the
reducing substance Fe(Il) after 8 hours. The high correlation between the consumption rate of Fe(Il) and the
generation rate of hydroxyl radicals was verified by changes in the Fe( Il )/total Fe ratio and hydroxyl radical
concentration, which altered the redox environment.[Conclusion] Experiments have shown that hydroxyl radicals
are generated after reduction and reoxidation, which affects the adsorption and desorption of Cr(Il), and strongly
oxidizing hydroxyl radicals can oxidize Cr(Ill) to toxic Cr(VI), supporting the hypothesis that chromium reverts to
yellowish color after redox fluctuations in the underground environment.
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