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Table SI 1: Main characteristics and iron content of tested Fe® materials.

origin original denotation  code form %) Fe
(um) (%)

MAZ, mbH Sorte 69 ZVI0O  fillings  100-2000  92.8
G. Maier GmbH FG 0000/0080 ZVI1  powder <80 92
G. Maier GmbH  FG 0000/0200 ZV12  powder <200 920
G. Maier GmbH FG 0000/0500 ZVI3  powder < 500 92
G.Maier GmbH  FG0300/2000  ZVI4  fillings  200-2000 92
G. Maier GmbH ~ FG 1000/3000  ZVI5  fillings  1000-3000  92©
G.Maier GmbH  FGO0350/1200  ZVI6  fillings  100-2000 92
MAZ, mbH Ziinder @ ZVI7  fillings  100-2000  n.d.®
Wirth HartguRstrahlmittel ~ ZVI8  spherical 1200 91.5
Hermens Hartgu3granul at ZV19 flat 1500 91.5
G. Maier GmbH  Graugulgranulat ~ ZVI110 chips 700-1500 96.7
ISPAT GmbH Schwammeisen ZVI111  spherica 9000 86.3
Aldrich Fe, powder ZV112  powder 10 >99®
ACROS Fe powder, 99%  ZVI13  powder 45 99
J. T. Baker Fe ZV114  fillings >99®
Connelly-GPM CC-1200 ZV115  powder <850 89.820%
Connelly-GPM CC-1190 ZVI16  fillings <2360 89.82)
Connelly-GPM CC-1004 ZV117  fillings <4750 89.829

(@) Scrapiron material; ®) n.d.; © average values from material supplier.
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Table SI 2: Elemental composition of iron materials used in this study.

ZVI elemental composition (%)

C Si Mn P S Cr Mo Ni Fe
ZVI10 352 212 093 nd® nd 066 nd nd 928
ZVI1-67 320 195 nd. 02 nd 023 nd 018 92
ZVI7 313 212 036 nd nd 0077 nd 0056 96.7
ZVI18 339 041 110 nd. 0105 034 nd 008 915
ZVI19 313 017 042 0053 0065 016 nd. 023 nd.
ZVI110 313 217 036 0022 0029 0077 nd 005 nd.
ZVI 11 1.96 012 009 0027 014 0003 nd <0001 982
ZV1 12 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 99
ZV1 13 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 99
ZV1 14 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 99
ZVI 15- 285 185 060 0132 0107 01 015 013 89.82
1709

®'n.d. = not determined and © average values from material supplier
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Discussion on the effect of EDTA initial concentration

The effect of initial EDTA concentrations between 2.5 and 20.0 mM (prepared from
commercial Na-EDTA and Milli-Q purified water) was evaluated for ZV10 (2 g L™) and the
deduced characteristic parameters are given in Table SI3. Figure SI la summarizes the
evolution of iron concentration as function of time and Figure Sl 1b gives the variation of the
deduced dissolution rate (kepra Values) as function of EDTA concentration.

The results in Table SI3 showed that the iron dissolution rates (kepta) increased from 45 to
500 pg h™ when the EDTA concentration increased from 2.5 to 20.0 mM. This foreseeable
observation attests the ability of EDTA to characterize Fe° reactivity at pH values >5 and
validates the chosen experimental protocol. It is interesting to note that b values decreased
with increasing EDTA concentrations and reached a negative value for 20.0 mM ETDA. This
trend was attributed to the increased solution corrosiveness for Fe®. Aggressive solutions also
cause too rapid dissolution of fines (atmospheric corrosion products). Based on this
observation a 20.0 mM EDTA solution was used as washing fluid in pre-treatment
procedures. Note that at low EDTA concentration b values are primarily a reflect of the
amount of atmospheric corrosion products on Fe° [1]. For EDTA >15 mM (see below), b-
values were meaningless. This results shows clearly that the 50 mM EDTA used by Chen et a
[2] was too aggressive for washing purposes. On the other hand while using EDTA to avoid
iron precipitation, Abdelouas et a. [3] did not specified used concentrations. Finaly, the
values of tepra Suggest that, apart from the system with 20.0 mM, al systems need more than
Six days to reach iron saturation. Due to numerous interferences (discussed in the article) only
a limited number of experimental points (here, 4 < n < 6) yielding actual linearity was used.
Kepta and b valued were derived by regression. tepra Was obtained by resolving the equation
Kepta*t + b =112,

Figure Sl 1b shows that kepta Was a linear function of time only for [EDTA] <15 mM. A

jump can be seen between the curve for 15.0 mM and that for 20.0 mM (Figure Sl 1a). Asthe
4
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EDTA concentration varies from 15.0 to 20.0 mM the dissolution rate varies from 200 to 500

ng h™ (Table SI3).
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73 Table SI 3: Corresponding correlation parameters (kepra, b, R) and tepra Of iron dissolution
74 under various EDTA initial concentrations. General conditions: initial pH 5.2, room
75  temperature 23 + 2 °C, and Fe® (ZV10) mass loading 2 g L™. n is the number of experimental

76  pointsfor which the curveiron vs. timeislinear. aand b-values were calculated in Origin 6.0.

Parameter n R KepTa b TEDTA

(mM) (ugh™) (n9) (d)

25 6 0.983 43+4 257 + 106 6.5

5.0 6 0.996 65+ 3 300+ 83 8.8

7.5 6 0989 104+8 204+ 94 8.3

10.0 6 0992 158+10 14+ 79 74

15.0 6 0994 206+11 33+ 68 8.5

20.0 4 0994 498+39 -897+536 4.8
77
78
79



79  Figure Sl 1: Characterization of the iron dissolution from ZVI10 as a function of the EDTA
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concentration: (a) kinetics of iron dissolution for various initia concentrations,
(b). variation of the rate of iron dissolution (kepta) as a function of the EDTA
concentration. Table SI 3 shows that for [EDTA] = 20 mg L™, only 4

experimental points (n = 4) were used for regression.
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