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Fig. S1. Pictures of sand with calculated roundness of individual sand grains used in the experiments
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Fig. S2. XRD patterns of (a) kaolinite, (b) illite, and (c) bentonite used in this study (analyzed by the Korea Basic Science Institute)
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Fig. S3. Median-to-mean particle size ratios at three outlets (clay content = 3%).
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[bookmark: _GoBack]Fig. S4. Median-to-mean particle size ratios in the flow cell after injection (clay content = 3%).



Table S1. X-ray fluorescence (XRF) results of the sand and clay used in this study (analyzed by the Korea Basic Science Institute).
	Component
	Mass percentage (%)

	
	K3
	K4
	K5
	Kaolinite
	Illite
	Bentonite

	SiO2
	82.6
	79.9
	74.6
	51.6
	60.7
	50.8

	Al2O3
	3.06
	9.44
	10.9
	33.8
	20.2
	15.7

	CaO
	9.32
	0.679
	0.779
	9.16
	0.175
	3.14

	Fe2O3
	0.758
	1.65
	1.79
	2.81
	9.35
	22.1

	K2O
	1.70
	5.898
	9.27
	0.855
	6.97
	0.247

	Na2O
	0.044
	1.44
	1.73
	0.85
	0.471
	1.94

	MgO
	1.74
	0.128
	0.05
	0.38
	0.572
	2.60

	TiO2
	0.248
	0.148
	0.072
	0.285
	1.11
	1.45

	P2O5
	0.239
	0.214
	0.224
	0.114
	0.159
	0.476

	SrO
	-
	0.015
	-
	0.09
	0.017
	0.064

	MnO
	-
	0.097
	0.167
	0.026
	0.129
	0.084

	CuO
	0.029
	-
	0.022
	0.02
	-
	0.055

	Cr2O3
	0.09
	0.109
	0.08
	-
	-
	-

	SO3
	-
	0.062
	0.053
	-
	-
	-

	Rb2O
	0.01
	0.086
	0.175
	-
	-
	-

	ZrO2
	0.161
	0.037
	0.019
	-
	-
	-

	WO3
	0.049
	0.075
	-
	-
	-
	-

	PbO
	-
	0.016
	0.03
	-
	-
	-

	SrO
	-
	0.015
	0.019
	-
	-
	-

	Ga2O3
	-
	0.008
	0.014
	-
	-
	-

	Nb2O5
	-
	-
	0.01
	-
	-
	-

	ZnO
	-
	0.042
	0.049
	0.011
	0.020
	0.056
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image12.emf
0

1

2

3

0 5 10 15

d

50

/Mean

Pore volume (PV)

Top

Middle

(h): Bentonite_K4
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(a): Kaolinite_K3
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(b): Kaolinite_K4
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(c): Kaolinite_K5
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(f): Illite_K5
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(g): Bentonite_K3
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(i): Bentonite_K5
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