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Table S1. Surface complexation reactions for SOC modeling!

Reaction (Azy, Azy, Azy) log K
2HFA + Fe** + H,0 = FA,FeOH + 3H* (-0.2,0,0.2) -4.6
2HFA + Fe** =FA,Fe" + 2H" (-0.2,0, 1.2) -1.68
HFA + Ca?* =FACa?" + H* (-0.5, 0, 1.5) 2.2
2HFA + Ca>*=FA2Ca + 2H" (-0.75, 0, 0.75) -11.3
HFA + Mg?" = FAMg" + H* (-0.5, 0, 1.5) -2.5
2HFA + AP = FA,Al" + 2H* (0.2,0,1.2) -4.06
2HFA + AI** + H,0 =FA,AIOH + 3H* (-0.2,0,0.2) -9.45
aA zy, Az, Az,representthe o-, b-, d-planes, respectively.

Table S2. Surface complexation reactions for ferrihydrite modeling?#

Reaction (Azy, Azy, Azy) log K
FeOH!?- + H" = FeOH, ! (1,0,0) 8.1
FeOHV? + Na* = FeOHNa!/>* (0,0, 1) -0.6
FeOH!?- + Ca?" = FeOHCa¥?* (0.32,1.68, 0) 3.17
2FeOH!"?- + 2H" + CrO,* = (Fe0),CrOy (1,-1,0) 19.35
FeOH'?- + H" + RO- = FeOR"?- + H,0 (0.5,-0.5,0) 25
FeOH!?- + H" + NO3™ = FeOH,NO;!*- (1,-1,0) 7.42
aAzy, Az, Azrepresentthe o-, b-, d-planes, respectively.

Table S3. Surface complexation reactions for goethite modeling?

Reaction (Azy, Azy, Azy) log K
FeOH'? + H* = FeOH,'?* (1,0,0) 9.2
FeOH'?- + Na* = FeOHNal!/>* (0,0, 1) -1
FeOH'!?- + Ca?" = FeOHCa*?* (0.2, 1.8,0) 3.55
2FeOH!"?- + 2H" + CrO,* = (Fe0),CrOy (0.4,-0.4, 0)° 17.1
FeOH'?- + H* + CrO4* = FeOCrOs (0.2,-1.2,0)" 8.0
FeOH'?- + H* + RO- = FeOR"* + H,0O (0.5,-0.5, 0) 25
FeOH'? + H* + NOs- = FeOH, NOs-"?- (1,-1,0) 8.2

*Azy, Az, Azyrepresentthe o-, b-, d-planes, respectively.

Table S4. Additional model parameters of metal oxides used in the study? >
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Fig. S1. Modeling adsorption edges for Cr(VI) adsorption on 14 soils at two initial
Cr(VI) concentrations. Symbols are experimental data and solid lines are model fits
presented in Fig. 1. Dashed lines are model calculations without considering RO-
competition. The soil names and Fe concentrations extracted by oxalate are indicated
in the figure. Black squares and red circles represent the initial Cr(VI) concentrations
0of 0.01 mM and 0.1 mM, respectively.
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Fig. S2. The relationships between the reactive organic carbon (ROC) concentrations
and the concentrations of ferrihydrite in soils.
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