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Effects of clay mineral colloids on the transport of graphene oxide and As( V) in porous media

MENG Qing—tao"*’, ZHOU Shi’, JIANG Yan—ji’, YIN Xian—qiang’

(1.Northwest Institute of Eco—Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 2.University of Chinese
Academy of Sciences, Beijing 100049, China; 3. College of Natural Resources and Environment, Northwest A&F University, Yangling,
712100, China)

Abstract: To investigate the role of immobile clay mineral colloids on the migration of graphene oxide (GO) and arsenic in porous media, a
series of column experiments were conducted to study the migration behavior of GO, As ( 'V ), and GO-As( V) through different clay
mineral colloids (kaolinite and montmorillonite ), as well as their pH, ionic strength (IS), and flow rate. The results show that increasing the
flow rate will increase the mobility of GO and As( V') in saturated porous media; increasing the IS will decrease the mobility of GO and
As( V) in saturated porous media; and increasing pH will also increase the mobility of GO and As ( V) in the same. In addition, the
mobility of both GO and As ( V) increased when their movements were coordinated, compared to individual movements. Immovable
montmorillonite colloids have a greater ability to block GO and As( V') than compared with kaolinite colloids. The reason may be that the
presence of cations in the montmorillonite layers provide a greater positive charge. This study clarifies the effect of clay minerals on the fate
of GO and As( V) in soil.
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Table 1 Experimental treatments

Lo yetk TR P

Clay mir.leral Transport Flow r?,tff]/ Iswflfji%") pH
colloid solute  (mL-min™)
B GO 05.1.0.2.0 0.001 6.5
Kaolinite 1 0.001.001.0.1 65
1 0.001 4.6.9
A As(V)  0.5.1.0.2.0 0.001 6.5
Kalinite 1 0.001.0.01.0.1 6.5
1 0.001 4.6.9
oL GO-As(V) 05.1.0.2.0 0.001 6.5
Kaolinite 1 0.001.0.01.0.1 65
1 0.001 4.6.9
AT GO 0.5.1.0.2.0 0.001 6.5
Montmorillonite 1 0.001.0.01.0.1 65
1 0.001 4.6.9
S As(V)  05.1.0.2.0 0.001 6.5
Montmorillonite 1 0.001.0.01.0.1 65
1 0.001 4.6.9
A GO-As(V) 0.5.1.0.2.0 0.001 6.5
Montmorillonite 1 0.001.0.01.0.1 65
1 0.001 4.6.9

mol « L™ (% 7K & #0422 43 5 24 165.49 ., 289.35 nm F
381.47 nm; GO 7£ pH=4., 6.9 i /K & ki ££ 4 5l K
257.8.165.49 nm 1 109.72 nm; GO-As( 'V ) 7£ 0.001 .
0.01 mol - L' A110.1 mol - L' f 7K & K042 4351 4 199.12
231.37 nm £ 426.85 nm; GO-As( V) 7£ pH=4.6.9 [
IKEHRIAESY ] H 289.42 ,221.94 nm A1 149.27 nm.,
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T IOEIEIL (PinA Aciie 900F , 26 [E 314x 2 /K BR A5 [
IS EDME , KA R 2 R- CIRFIRIE 25 S 8 L
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1.5 #EsHh

3 o B A R T As GO A E1 k2
Microsoft Excel B4 (2016 i) #f 72 25 75 i 26 FIAR 7
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2 #HR51TR

2.1 WEIT GO As(V)FIGO-As(V ) EBIB AR
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Figure 1 Breakthrough curve of GO, As('V ) and GO-As( V) in kaolinite and montmorillonite modified media at different flow rates
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