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Abstract : Nanoscale zero-valent iron (nZVI) has been effectively applied for environmental remediation due to its ability to reduce
various toxic compounds. However, quantification of nZVI reactivity has not yet been standardized. Here, we adapted colorimetric
assays for determining reductive activity of nZVIs. A modified indophenol method was suggested to determine reducing activity
of nZVI. The method was originally developed to determine aqueous ammonia concentration, but it was further modified to quantify
phenol and aniline. The assay focused on analysis of reduction products rather than its mother compounds, which gave more accurate
quantification of reductive activity. The suggested color assay showed superior selectivity toward reduction products, phenol or
aniline, in the presence of mother compounds, 4-chlorophenol or nitrobenzene. Reaction conditions, such as reagent concentration
and reaction time, were optimized to maximize sensitivity. Additionally, pretreatment step using Na,CO3; was suggested to eliminate
the interference of residual iron ions. Monometallic nZVI and bimetallic Ni/Fe were investigated with the reaction. The substrates
showed graduated reactivity, and thus, reduction potency and kinetics of different materials and reaction mechanism was distinguished.
The colorimetric assay based on modified indophenol reaction can be promises to be a useful and simple tool in various nZVI
related research topics.
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Table 1. Equation, LOD, and LOQ of phenol standard curves in
different reaction time

Time (h) Standard curve R® LOD (uM)  LOQ (um)
0.5 y=00052x +0.0112  0.995 0.5 17
1 y=0.0060x + 0.0124  0.998 04 14
2 y=0.0079x + 0.0063  0.999 03 1.1
3 y=0.0081x+0.0037  0.999 03 11
4 y=0.0082x + 0.0043  0.999 03 11
24 y=0.0073x + 0.0037  1.000 04 12

Table 2. Equation, LOD, and LOQ of aniline standard curves in
different reaction time

Time (h) Standard curve R®  LOD(uM) LOQ (uM)
05  y=00028x+00131 0990 16 5.4
1 y=00041x + 00134 0992 09 3.1
15  y=00045x+ 00143 0990 13 43
2 y=00045x + 00123 0,990 10 33
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Fig. 5. Effect of (a) pH and (b) soluble iron concentration on
modified indophenol reaction,
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Fig. 6. Measured phenol aniline production by nZVI and Ni/Fe,

~
=N i
H o ot mlo to

€ olF T4 e Y7HES AEIIAS A
o= wh&Ao]l ZA ddE= AL T 4= ST Hol
EgZuide] - oF 102 oo d5HoE nE 3
Qom, ¥hS & A4l 0.537 min' 2 GEF Ui g7Hd
ahul st whg S A7k oF 181H) Ak Ao
vhebgeh. o]l e @Ake YAt A Abolo] Zuly Aol
%*éﬂﬂ o] 23} AH3Fo| o w2 Ho ATt HXE A7
wf el Aoz wetEch

4- °“‘§Mli94 AeE YAz MAE o534 U g7t
Mo A83AS wlofli= oF 308 who] mE FUEE Ao

2 Ueh} Uv e grbERT L g S5 Ueh
olek. o] el g S A 0.094 min o] ik, o]e} 2
© AT 9ol A e Zubd WY off oleloE T
43} Wge AT Zo=Ae wgo] dojyy]

Ao AzEch U, SehE, Wan 2o Zois

& A Halstel BSe] 94ak paTT RS YA
S ogleka el A Qa2 olefat saTt R 4 (B)-(10)
o1 9 B el A AL Yo 715G

Fe — Fe*' + 2e”

(10

2H' + 2¢” — 2H' (1)

o
_?L
_k,n_-
oH

3]X| | M382 M 125 | 201614 12

, 673



674 ,

J. Korean Soc. Environ. Eng.
E7= - O|”El - Henrik R, Andersen

RX + 2H — RH + HX (12)
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