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Reduction of nitrate by zero valent iron (Fe’) has been previously studied, but the
proper treatment for the by-product of ammonium has not been reported. However, in terms
of nitrogen contamination, ammonium may be regarded as another form of nitrogen
contaminants since it can be oxidized to nitrate again under aerobic conditions. This study is
focused on simultaneous removal of nitrate and its by-product of ammonium, with the ZanF
(Zeolite anchored Fe), a product derived from zeolite modified by Fe(Il) chloride followed by
reduction with sodium borohydride. Batch experiments were performed without buffer at two
different pH condition with ZanF, iron filing, Fe(ID)-sorbed zeolite, and pure zeolite to
estimate the nitrate reduction and the ammonium production. At higher pH, removal rate of
nitrate was reduced in both ZanF and iron filings. ZanF removed 60 % of nitrate at initial
pH of 3.3 with no production of ammonium, while iron filing showed equivalent production of
ammonium to the reduced amount of nitrate. In terms of nitrogen contamination, ZanF
removed about 60 % and 40 % at initial pH of 3.3 and 6, respectively, while iron filing

presented negligible removal against total nitrogen including nitrate and ammonium.

key word : ZanF, nitrate, ammonium, reduction, zeolite

1L.M&

A Hao o3 At 2 AEF 292 dAGH ARG E FHLE AG%
A Husan ok AdAZ F5E A die 23738 AXAEA ofFAY AAE FYFHE
g ol HAM Fol3(blue baby syndrome)? & HAWE Fdstr|= gtk ofod nEAARAH(US
EPA)AME AR dAiel bzt ¥ & £33 71% 10 mg N/L(O.7lmM)E T3t Urh
T3 FA4 di2E FFH(algae)d WS FIAA RFIAdE 24T 5 A Aer FHA
ole] Wik X} A3l dagds AAIA s Yok Zlu 7h2) BaEn e FAid dAe A
1L 98 7HX 7 AR, A2 G7F Heol o3 FAY FHA o #do] oF 7S A3
B3 dth(Blowes et al. 1997; Alowitz and Scherer, 2002; Westerhoff, 2003). 53] < ¢
A &t4 F3E 93 A Hariyge] &3 AFHIL Y AHA, AP a2 2F98E
A& Agsted o, WA O HeEIAZ Jr FY HEol :EHIL Ut HA
trichloroethylene(TCE)2 2. g9 A&+ AFer] s HEE S A FAH A4
ez 237 Rad Alalx: th(Yabusaki et al. 2001). A o] AFEANME F7F I &
5% 2 Ao 8Y AE2 dEYoly AU HuEJR, dRYeHd ALV Ay £
HAE B AESFE FEH 714 AHo Y A5 AT oA Ak A HAA
2 AgE F Udes ¥ W, dRYY Ha 9A E vE FHe AL LFdEE PFE S
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AL, old WF HHEE ghFo] desdittn o & vk wEkd B dFoAE, Rty AL
of tha] ol TFFol E AITNEE 7B EFE 3, old 9yt FE AFAN HQY
ZanF(Zeolite anchored Fe)zt= E3-& 7|23 Pa, o|& o] &8 AL HAio 97 HES
dr Yol AAE FA AAE 2FE FPsAC

2.8

ZanF<, o7} & X &3 S99 ALHo)EE WSAPOZN A LO)E pore WE
S o]lenFsty, FFEH o7 B NaBH.E #BAAA 2N AZstYch ZanFe A%
A7) 93 F 7kA] pH AN bufferg AFESHX] @31, A il did AlA 4
st oju HAA Faro FEWHEe vhgo] yggd] wet Jelve pH ¥3l, 19
I HASE dRYoY Hao FE SASAUT. 4P AHES WL EZEE ZanF, 40 mesh
iron filing, )7} d 8479 oJLuFHAAR vl AL} E, ofFH AHYgYE A &
AAA LI EZL ok 28 19 (@9 (bodAs 2z 27] pHZE 33 ¥ w9 64 o whSo]
o] G vgA pH H3E RAFH
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ol ZudtFo] 23 Fhol29 Fo 2F Aoz H|UHAT 1Y 29 (eb)E Zz x7)

K=
PH7} 33 & wish 62 W WAzl me Aiy Aael SEWSE Yehuz Ao 2doA
¢+ Aol AAZRE ¥ pHAM BA F2FE ¢ 4 Aok ok /EAT WEH I
A Az e pHANE B3 FAss Faoleel T/t 33 A5AsEo] WEE
"ol Aol W BANSo] AR o) FANA %Y WEoz HHT & Yo,
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