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S1. Detailed procedure for nano-Fe® synthesis (modified from the method by Lowry and Johnson,

2004%)
1. Dissolve 2.0g FeSO,4-7H,0 in 200 ml N, saturated DI water with gently stirring the solution.
2. Dissolve 0.4 g of NaBH, in 50 mL DI water and transfer the solution to a separatory funnel.

3. Add the NaBH4 solution to the FeSO, solution at the rate of 1 ~ 2 drops per second with N, gas

bubbling.
4. Stir an additional 10 minutes after adding all NaBH, solution.

5. Transfer the iron suspension into two 50 ml centrifuge tubes by pipetting the suspension while

stirring.
6. Centrifuge for 4 minutes at 4000 rpm.

7. Decant supernatant water and refill centrifuge tubes with N, saturated 10“ N HCI solution, and

resuspend the iron nanoparticles with vigorous shaking the tube vigorously.

8. Repeat the centrifuge and washing processes (steps 6-7) three times; skip the resuspending at the

last time.
9. Make 5 ml suspension (stock suspension) by decanting excess water.

10. The nano-Fe° concentration of this stock suspension was determined to be 9.0 g/L by weighing

the iron particles obtained by drying the stock suspension in a N, oven (overnight at 100°C).



S2. Calculation of nano-Fe° exposures (/[nano-Fe°]dt) from the UV/visible spectrophotometric

measurements, and comparison with the E. coli inactivation curves.

The time-concentration profile of unoxidized nano-Fe® ([nano-Fe®](t)) under air saturation can be
obtained from the time-dependent variation in the UV/visible absorption spectrum of nano-Fe’

suspension (A(t)) using the following equations; UV absorbance at 390 nm was used in the calculation.

A(t) = Alfl(t) + Azfg(t)

At) = time-de%endent UV absorbance of the nano-Fe® suspension of specific initial concentration,
[nano-Fe"]o

A; = UV absorbance of the unoxidized nano-Fe° (the initial value at 0 min under deaerated
conditions)

A, = UV absorbance of the fully oxidized nano-Fe® (the final value at 60 min under air saturated
open conditions)

f1(t) = time-dependent fraction of the unoxidized nano-Fe’

f,(t) = time-dependent fraction of the fully oxidized unoxidized nano-Fe°

= A(t) Alfl(t) + A2(1 — fl(t)) = (A1 — Az)fl(t) + A

= ft) = (A2-A@)/ (A2-Ay)

— [nano-Fe%](t) = [nano-Fe’]o x fu(t) = [nano-Fe%Jo x (Az — A(t)) / (Az = A1)

Figure S2 gives one example of the [nano-Fe®](t) calculation using the above equation; [nano-Fe”](t)
with 90 mg/L [nano-Fe®], under air-saturated open condition was calculated from A(t) (Figure 1d in the

manuscript). Then, the nano-Fe° exposures ([[nano-Fe®]dt, mg-s/L) can be calculated by integrating

oxidant concentrations (mg/L) with respect to time (s): nano - Fe® exposure = I [nano - Fe®]dt. Figure

S2 also shows the calculated [[nano-Fe®]dt as a function of time.



The log inactivation of E. coli should be proportional to [[nano-Fe®]dt. The inset of Figure 2S indicates
the linear relation between [[nano-Fe°]dt and E. coli inactivation from Figure 2a. Following the same
procedure, we calculated the [[nano-Fe°]dt values (mg-s/L) in various conditions of [nano-Fe%],

corresponding to those of Figure 2b in the manuscript, and presented them in Figure 3a.

100 2.5e+4
—O0
—_—
- 2.0e+4 _
—
~~
%)
(@)]
—
= E
F 1.5e+4 @
E 5
— 7]
S 5
2 - 1.0e+4 o
] Qo
= .
o
c
&
F 5.0e+3
let+4 2e+4 3et+4
nZVI exposure (mg s/L)
T T L4 0.0
0 10 20 30 40 50 60 70

Time (min)

Figure S2. Calculated time profiles of concentration and exposure of nano-Fe® under air saturated open
condition. Filled circles indicate [nano-Fe®] (mg/L), and open circles indicate nano-Fe® exposure (mg
s/L). Inset indicates the linear relation between nano-Fe® exposure and E. coli inactivation from Figure

2a (pHo = 8.0, 2 mM carbonate buffer, [nano-Fe®], = 90 mg/L).



S3. Procedure for nano-Ag’ synthesis

The synthesis of silver nanoparticles (Nano-Ag®) via photo-reduction process is well explored™®.
Nano-Ag® for the experiments 12 & 13 (Table 1 in the manuscript) was simply prepared by
photoreduction of silver ion in aqueous solution containing poly(ethylene oxide)-poly(propylene
oxide)—poly(ethylene oxide) block copolymers (PEO,;-PPO7o-PEO,, Pluronic p123, BASF Co.). The
aggregates of spherical single nanoparticles ranging over 15 — 20 nm in diameter were observed by

TEM analyses’. The synthetic procedure is as follows.
1. Dissolve 1 g Pluronic p123 in 7 ml DI water with gently stirring the solution.
2. Add 17 mg AgNOs to the Pluronic p123 solution while stirring.

3. Irradiate ultraviolet (UV) light (>350 nm, Black Ray longwave UV lamp B100 AP, UVP Inc.) to

the solution for 72 hr.

4. Centrifuge the solution for 10 minutes at 10000 rpm, and dry in vacuum oven at 150°C for 24 hr



S4. Original TEM images for nano-Fe® and E. coli cells
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Untreated E. coli cells



Treated E. coli cells with nano-Fe?
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