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Text S1

In the pH range studied, all four species of Fe(VI) (H;FeO,", HyFeO,, HFeO,, FeO4™) can
possibly react with the five species of EDTA (HsY, H3Y", H,Y>, HY™, and Y*) (equations S1-

320).

H;FeO4 + H4Yk—1i Fe(OH); + Product(s)
H;FeO4 + H3Y'lif Fe(OH); + Product(s)
H;FeO4" + HZYZI'CE» Fe(OH); + Product(s)
HsFeO," + HY3'k—1f Fe(OH); + Product(s)
H3;FeO," + Y4'ESFe(OH)3 + Product(s)
H,FeO4 + H4Y—k>2 1Fe(OH)3 + Product(s)
HyFeO4 + H3Y'E2Fe(OH)3 + Product(s)
H,FeO, + HzYz']Ef Fe(OH); + Product(s)
H,FeO4 + HY3'—k>2 4Fe(OH)3 + Product(s)
H,FeO4 + Y“'—llesse(OH)3 + Product(s)
HFeO4 + H4YE1Fe(OH)3 + Product(s)
HFeO4 + H3Y'E2Fe(OH)3 + Product(s)
HFeO4 + stﬂ'ki3 Fe(OH); + Product(s)
HFeOy4 + HY3'E4Fe(OH)3 + Product(s)
HFeO, + Y4'—>k3FSe(OH)3 + Product(s)
FeO,” + H4Y—]>€411“e(OH)3 + Product(s)
FeO,” + H3Y'—kj 2Fe(OH)3 + Product(s)
FeO,” + H2Y2-ﬁ3FC(OH)3 + Product(s)
FeO4” + HY3'—]; 4Fe(OH)3 + Product(s)
45

FeOs +Y*"— F e(OH); + Product(s)
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The rate of disappearance of Fe(VI) is given by:

-d[Fe(VI)wo/dt = k1 [HsFeO4 T[HsY] + kio[HsFeOs J[H5Y ] + kis[HsFeO4 J[H2 Y]

ki4[HsFeO4 THY ] + kis[H3FeOs 1[Y*] + ka [HoFeO4][Ha Y] + koo [HoFeO4][Hs Y] +

ka3 [HoFeO4][Ho Y] + kas[HaFeOu][HY ] + kas[HaFeOu][Y*] + ka1 [HFeO4 J[HaY] + kao[HFeO4
1[H5Y ] + ks3s[HFeO4 [HoY? ] + kss[HFeO4 J[HY? ] + kas[HFeO4 [Y*] + kst [FeO4> [[HsY] +
kuo[FeO4” [[H3Y ] + kas[FeOs” I[H2 Y] + kas[FeOs I[HY ] + kus[FeOsZ I [Y*] 1)

By using the fraction of speciation of Fe(VI) and glycine (K,;, Ka2, and K,3 are the equilibrium
constants involving H;3FeO,", H,FeO and HFeO.; K3, Ku, Ks, and K are the equilibrium
constants involving HYEDTA, H;EDTA', HzEDTAZ', and HEDTA3'), equation I can then be
written as:

-d[Fe(VI)]ow/dt =

[(kp 1 [H+] koK [H 1k s KK [H T+ KKK [H Tk sKKGK s K6 [H TP +Hko Ko [H ]+ Ko K
s[H P +HkasKar KsKa[H T k4K KsKaKs[H T HeosK a KsKaK sK 6 [H ks 1 Ko Kao[H T +k32K Koo
Ka[H T k33K KaoKsKa[H T +k34K o KoK KK s[H 15K a1 Ko KKK sK e[ H Tk Kot KooKas[H
koK KooK s Ka[H Tk Kai Koo KasKsKa[H T HasK KoK os KKK s[H TkasK K oK sK 5Ky
KsKe)/Z][Fe(VD) Jit[ EDTA ]t (1)
where Z = [H+]" + Ks[H° + KsK4[H' T + KsK4Ks[H+]* + KsK4KsKg[H T + Ko [H 10+

Kot Ks[H'T + KaKsKa[H'T' + Ko K3KgKs[H'T + Ko K3KaKsKo[H '] + Kol Koo[H T +
KatKaKs[H'T' + Ko KaaKsKa[H'T + Kai KooK KK s[H'T + Ko Ko KsK4KsK[H'] +
Ka1KaoKas[H'T* + KaiKooKasKs[H'T + K1 KaKasKsKa[H'T + Ko KaoKosK3KaKs[H'] +

Ka1Ka2Ka3K3K4K 5K (T11)



Table S1. Fe(VI) oxidation of EDTA at different pH at 25°C.
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pH

[EDTA], M

k, Mgt

order(n)

1.98
2.16
242
2.72
3.43
3.46
3.79
3.87
4.04
4.18
4.29
4.30
4.56
4.76
4.80
4.96
5.22
5.30
5.46
5.82
6.07
6.50
7.00
7.50
8.00
8.50
9.00
9.24
9.45
10.00
10.14
10.50
10.68
11.00
11.50
12.00
12.40

[0.25-1.00] x 107
[0.25-1.00] x 107
[0.60-1.50] x 107
[0.60-1.50] x 107
[1.20-1.50] x 107
[0.13-1.00] x 107
[1.20-1.50] x 10
[0.50-2.00] x 10
[0.75-1.00] x 107
[0.75-1.00] x 107
[1.20-1.50] x 107
[1.50-2.00] x 107
[1.20-1.50] x 107
[0.75-1.00] x 107
[1.20-1.50] x 107
[0.75-1.00] x 107
[0.75-1.00] x 107
[0.25-1.00] x 107
[0.50-1.00] x 10
[0.50-1.00] x 107
[0.50-1.00] x 107
[1.00-1.25]x 107
[1.00-1.25]x 10™
[1.35-1.50] x 10™!
[1.00-1.25]x 10™
[0.30-1.25]x 10™!
[0.05-1.00] x 107!
[0.30-2.00] x 10™'
[0.30-1.50] x 10™!
[0.30-1.50] x 10!
[0.30-1.50] x 10!
[0.30-1.50] x 10!
[0.30-1.50] x 10™
[0.40-1.00] x 10™
[0.95-2.00] x 107"
[0.95-2.00] x 107
[1.00-2.00] x 10™!

(4.19+0.58) x 10*
(3.36+0.23) x 10*
(2.31+0.24) x 10*
(1.14+0.07) x 10*
(8.76+0.80) x 10°
(6.66+0.24) x 10°
(3.00+£0.47) x 10°
(3.99+0.56) x 10°
(3.47+0.14) x 10°
(2.06+0.54) x 10°
(1.40+0.24) x 10°
(1.05£0.14) x 10°
(9.50+3.47) x 10?
(8.48+1.91) x 10?
(6.68+0.97) x 107
(3.58+0.10) x 107
(2.3340.10) x 107
(1.85+0.11) x 10°
(1.67+0.11) x 10°
(1.31+0.10) x 10°
(1.17+0.14) x 10?
(1.05+0.07) x 10?
(7.90+0.50) x 10"
(3.00+0.30) x 10"
(1.20£0.20) x 10"
(4.00£0.11) x 10°
(1.7240.08) x 10°
(1.55+0.03) x 10°
(6.83+0.37) x 10™
(6.00+0.40) x 10™
(3.66+0.14) x 10™
(3.30+0.20) x 10"
(2.76+0.28) x 10™
(1.70£0.20) x 10™
(1.08+0.08) x 10™
(9.00+0.70) x 10
(8.60+0.80) x 107

1.01+0.13
0.88+0.08
1.07+0.12
0.80+0.03
0.74+0.04
1.07+0.05
0.90+0.05
1.13+£0.11
0.70+0.04
1.01+0.11
1.01+0.11
1.01+0.11
1.01+0.11
1.1740.12
1.01+0.11
0.88+0.10
0.78+0.08
1.33+0.14
1.23+0.12
1.14+0.11
1.05+0.10
0.94+0.10
0.85+0.09
1.11+0.12
1.03+0.11
1.08+0.01
1.08+0.02
1.19+0.01
1.13+0.05
1.09+0.05
1.09+0.04
1.11+0.04
1.03+0.16
1.19+0.11
1.20+0.12
0.93+0.10
1.26+0.14
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Table S2. Rate constants for Fe(VI) oxidation of EDTA at different pH and temperatures.

Temp, K pH=5.4" pH=7.1" pH=9.2"
k, 10°M s k, 10'M s k, 10°M s

288 2.324+0.30 0.80+0.01 1.02+0.03
293 2.55+0.04 0.93+0.04 1.73+0.09
298 3.55+0.05 1.27+0.08 1.60+0.02
303 3.97+0.13 1.55+0.01 2.85+0.17
308 4.52+0.12 1.83+0.02 4.33+0.22
313 5.15+0.40 2.05+0.07 6.18+0.45
318 6.28+0.65 2.57+0.04 8.03+0.34

'[EDTA]=0.5-1.0x 10° M
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