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Arsenic (As) in groundwater and contaminated drinking water has
been a major health risk impact in Taiwan and southeast Asia countries.
Arsenic has been a common added ingredient in production of various
industries, including herbicide, pesticide, antiseptic, wood preservative,
glass and ceramic-ware, metallurgy, leather, textile, dye, and rare metals.
This can easily cause serious impacts on surrounding environments, in
particular groundwater and drinking water contamination, and ecological
systems if no proper waste managing strategy or controlling policy. Similar
high level of As in groundwater has been reported in the Yun-Lin county in
central and Chia-Nan costal plan in southwestern Taiwan.

Magnetite (Fes0,), so-called Ferrite, is a common Fe oxide with spinel
structure. It has received wide attention internationally in recent year for its
capability to adsorb As in aqueous solutions. However, paucity effort was
dedicated to related researches in science community in Taiwan. In this
proposal, we apply well developed hydrothermal method to synthesize
nano-particle size of ferrite and to conduct a series of batch experiments to
evaluate its capability to remove As in aqueous solution under various pH,
T, solution/ferrite ratio and ion concentration conditions. Our major efforts

in the past year are: (1) accomplish the optimal synthesizing conditions of



magnetic nano-ferrite; (2) accomplish the characteristics analysis of
magnetic nano-ferrite; and (3) accomplish some adsorption experiments for
As removal by magnetic nano-ferrite. The preliminary results showed the
synthesized magnetic nano-ferrite has a great potential for removal of As
even under acidic conditions, where the As(V) removal efficiency could
reach more than 95 % in five minutes. In pH 3-4, the As(V) removal
efficiency could reach than 99.99 %. From the adsorption isotherm, As(V)
adsorption capacities were determined to be 14.35, 10.12 and 4.88 mg/g at
pH 3, pH 7, and pH 11, respectively. In order to investigate the feasibility
of magnetic nano-adsorbents in natural groundwater, six As contaminated
groundwaters were sampled and tested for As removal in the laboratory.
The total dissolved As concentration ranges from 21.6 to 84.3 ug/L,
indicating all of the these groundwaters were potentially As contaminated
groundwater (WHO limit: 10 pg/L). Our synthesized nano-ferrite were
applied to remove As in these samples in the laboratory and found As
removing efficiency of more than 91.7 % in all cases. Currently we are
further evaluating the feasibility in ferrite treatment of the polluted

groundwaters in natural sites.



FRRAERFEFLEFLFE S S H L& (FoK)

G 3k SRR S R SR A M LR
2y

3% %3l ¢ EPA-99-GA103-03-A236-18

PERFEE Rz A# A FRER Y T Y

PRAFA MR RROAFA) ANHGER LFFL)

3842 099 # 127 31 p4=3 100 & 12 * 30 p ot

PFEET 1990 A

iF &

“gh (Arsenic)” > e p A-KRE A kenF A EEY B A k- B B
TEAMA LT > NHR AR ‘“"T—“»rf‘*i" S B AR] S BEA
%%%%%Hwﬁw P Br Wit~ AMBER - BLUBE L
E1E WERC FHFE CAPEFCRMLE L 2RI EE

ty

?7£$?#zwﬁﬁﬁimé’%wﬁmffﬁﬁﬂﬁﬁﬂiﬁi
R K IIARE KRB B TR F LR L AR 0 ST RET
Rl X B E R o “BA4E T (Magnetite, Fes0y)” 0 * FE“4B F R
(Ferrite)” > iT & RAL R * »0 8 g 3 5 42 KRR AR+ 2 B £4R -
RPr AP TR ETTES o M7 B -k4 & =% (hydrothermal
synthesis)p 17 & & 2 K %2 83 B &L 7 > PREZ LY 203
A2 B Mrti c M 2T A R G LR BN KB B iR
S B RET 2R RS KB B A AR A 3R A R
B (FesOn)svipht 2_ B (VA7 7 34T B A 2 W 2 4R F B 24 23R
Foh SRR "rfEV ME R4 Sl R 6B E KB B
ML X5 2 3 T oK e
ﬁﬁfﬁ%ﬁﬁ%wﬂ%ﬁ%ﬁT@M2~pHﬂ’%&é%&ﬁ%%&ﬁ

Vil



F RS A EAY | R S A A A B B A T
S R S LN tT n%/zmw.ﬁz"f #95% 1 > % 3 4 pH3~pH

4 NiE T B A "f s i 99.99 %t b oo d BRSO A Ao
pH 3~7~ 11 shér o' & ¥ ¥ 14.35 mg/g ~ 10.12 mg/g % 4.88

mg/g > % pH3 I pH 11 ek (v % & > pH § 1< - As(V) st rif 45 14 i
7P BERE Ao ePAR A > ST HF S B % o7 14 Langmuir Model o i
’»ﬁ—%‘bff‘% C F Ede 4 34 o BB BT ARG S RS
Feds 4 sV k&7 o pteb > d AsK-edge XANES #2 7 2 5 8 3R » vk
“fq‘*‘v?éﬁi BRI QAT RESRPM - GEERS L B
SEEN SCIR LR NN R R G
I B R E B B A FERE S G AFTRET R
G FEPEAREZE BAEIT A T R R A 0 ORI S T A A sk
B 10mg/L ~ 8 A& 25°C ~ sk & 0.1 M~ 45§ 248 0.05 ¢ ~ % v
B4F 10 mL~ g P fF 30 & 4B e ™ » 38 (T4 3 BAE 2 AR VPRI
S5 BT R A RIRRL S AR VR IR i JUEREL (HPOL) B i > B
4 (NagPO,) = 2. » A e (HNOg) B« £ > %32t 2. £ A % H3PO, > NagPO,
> H,SO, > Na,SO,; > HCI > HNO; » H g 2. T A s vig o ¢ A W) 4
83.52 % ~ 63.26 % ~ 52.80 % ~ 43.34 % ~ 1.56 % ~ 0.61 % - £ 2 $F 4P|
HESEFR A 4eT BAER 500 g/l v B R 25°C ~ pipsk & 0.02
M-~ 483 24 00020 -~ pepe 84 10mL ~ 483 R 30 4 45 -
B R 30 A 4Bl T o B R R R A T 0 2B A
KETZHFERRT > 5 2T 2 B St T A s B
R LM AR T E 03 %0 b o B AR
iﬁ J E___ﬂ 4z {—?.]Vi o
AT E D HBE EMEY R RIS e TR Fn 0 2 A1
B N B AIE R A2 b TR REFRAT R AT
2 bk B g B 216 po/l & 843 pg/ls # B v R fiFd e % (WHO)

VIII



TR g R E 10 UG/l > F A S F I 0 RIBRE R
BB o 2 AT 33 A| FesO, £ 8 0.05 g & T kA4 10
mL o s s R 4] PEERiE 2T 0 RRRRJIE A T XA 2 s T Rk
HEFR o FHP H(pH 6.84-7.65) & fi {(pH 1.61-3.30) 7% Ik B
T B R g R QLT %0t o T s TRk R R B 39T
3 WHO st z e * -KHE % E 10 pg/l 2 T (3 e M kR A
7.0 ug/L) e gt #h > BB FRAB 3 AR RAMETRE T (PH <2)3 £3F45u3 o
BARBERE A 2 ARE BMSORR T T TS S A TR A2
;}357& o

Arsenic (As) in groundwater and contaminated drinking water has
been a major health risk impact in Taiwan and southeast Asia countries.
Arsenic has been a common added ingredient in production of various
industries, including herbicide, pesticide, antiseptic, wood preservative,
glass and ceramic-ware, metallurgy, leather, textile, dye, and rare metals.
This can easily cause serious impacts on surrounding environments, in
particular groundwater and drinking water contamination, and ecological
systems if no proper waste managing strategy or controlling policy. Similar
high level of As in groundwater has been reported in the Yun-Lin county in
central and Chia-Nan costal plan in southwestern Taiwan.

Magnetite (Fe3;0,), so-called Ferrite, is a common Fe oxide with spinel
structure. It has received wide attention internationally in recent year for its
capability to adsorb As in aqueous solutions. However, paucity effort was
dedicated to related researches in science community in Taiwan. In this
proposal, we apply well developed hydrothermal method to synthesize
nano-particle size of ferrite and to conduct a series of batch experiments to
evaluate its capability to remove As in aqueous solution under various pH,
T, solution/ferrite ratio and ion concentration conditions. Our major efforts

IX



in the past year are: (1) accomplish the optimal synthesizing conditions of
magnetic nano-ferrite; (2) accomplish the characteristics analysis of
magnetic nano-ferrite; and (3) accomplish some adsorption experiments for
As removal by magnetic nano-ferrite. The preliminary results showed the
synthesized magnetic nano-ferrite has a great potential for removal of As
even under acidic conditions, where the As(V) removal efficiency could
reach more than 95 % in five minutes. In pH 3-4, the As(V) removal
efficiency could reach than 99.99 %. From the adsorption isotherm, As(V)
adsorption capacities were determined to be 14.35, 10.12 and 4.88 mg/g at
pH 3, pH 7, and pH 11, respectively. In order to investigate the feasibility
of magnetic nano-adsorbents in natural groundwater, six As contaminated
groundwaters were sampled and tested for As removal in the laboratory.
The total dissolved As concentration ranges from 21.6 to 84.3 ug/L,
indicating all of the these groundwaters were potentially As contaminated
groundwater (WHO limit: 10 pg/L). Our synthesized nano-ferrite were
applied to remove As in these samples in the laboratory and found As
removing efficiency of more than 91.7 % in all cases. Currently we are
further evaluating the feasibility in ferrite treatment of the polluted

groundwaters in natural sites.
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svedBdh o 2 b > d As K-edge XANES #7 5 & % 3 . - %ﬁl“i“lﬂ"’:
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