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Photo-Fenton decomposition reaction of water-dissolved organic
matters by using iron-substituted hydroxyapatite
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10281312

FFEREOME : & Fuxv 7835 4 hE Fe(Ill) EDORIGNMZ I Y AR L-gkERA e o %
T NEA NI, BEEY. EHEWE., BIEEEME O T = v b RS DAY — R il
L LT, 9EkOEILAEY (FeOOH, FePO,-2H,0, Fe,0,) XV biEFMENE L., HHANAETH
BTNy oTz, S, KOHEFIE U TOEA~ATZBEI IR D,

RTHR
(BHHAL - 1)
[ERS Y Rt & &
200 74HE 3, 300, 000 990, 000 4, 290, 000
200 S4E 500, 000 150, 000 650, 000
AR JE
AR
PR
o Et 3, 800, 000 1, 140, 000 4,940, 000
WF7e5y 8 - fbaf
Bt OSE - A - HAE Y - REEE LY
F—U— R SRR
1. WFZEBIAE Y D = EFNTV5,

Fox N H 2B L TWADKIE, IR L
DHBKZMEIBFE L LTEBY, Z2nblE, £
S DOEA. THEHRPFEND OFIEFER, B¥
FH BUE N U7 BRI, S 4y
WD & AR U T T RE - 70 & DA Rk &
Nie, Wb IR AEEY TIHR ST\ 5,
FOTW, FARRERICBOTHEL - FBilXh
ToBITAGEAKR E LTI SN D A3, ZKGEAKH
I ED R U o XA Z N EET D, Zh
X, b - BRIz Lo THBRELENR -
TR AR PN EREEAHEEE T e S
MELTERLESDT, BEL B, LY
BRI RIS A B DR E T IE DB N E

F72. RO YY), T CTITHgEE
FEHIZED, B FaFo T8, N RA
T EREM LIV B VERERE LT
aF LAY (T UV Y Ly RS, EBHEYE)
OWEMIZONTOHMABELN TV, =
NoBaFLEMOWEIL, FEIZ, 7=/ —b
PKBREE LW AERIER"OEREY A ~ & Dfb
FRFIC L - THIE R END Z A, TAM
IRIC KB DB D>TWni=, LasL,
(B 35 12 K o TR WIS A2 R IIEME
RIZEHERB L, B Faxo 7 %4 MEDO
ERIOW AL E I, F72. YO X
I MMEEDOAILAEM TCHLWET HMEEE



A Z &Ik 0 o T,

2. WO B

AR TIL, KBREEICIEET D HERBF
B DIRED T2 DR O FERMED
BWRERAZ AR L, KLEA & Lol
DEFEMEIZOWTRMBD D Z ENEMTH
%, ZORMOERO- D, SEHEMNE Fo
XFUTREA MR L, ZuEib s Lz
BEREBILEM DN 7 = v b VS IREG %
792 WVWHEZIZTE-T-, BARRZ2BHIZLL
To@E) Th oD,

(1) v Faxs 78724 ML, BPHOHEHE
FTH Y AREASESE L, KITKL
THEAMETH DD, &RA A2 & OZHRIG
FRILRLTV, Zoofiftoa Ll LT
R L7,

(2 B RaxT 7 REA M AT AT
HERBOX G LE L CEEDZERO TEW
Fe(IT1) Zi®RN L, k@A Fo ¥ 7 X
A NEEGKRTHI LT LT,

(B) B LI-gkER e Faxo T 34 A4
ME, FHEIZ Fe(IID B0 L TWH T2,
W7 =¥ USROG O S L TR T
xXHEEZ, L, Zofmitix, Uy A
7 VFI ATRE 7 E A AREE & 70 2 RTREME DS B
HEEZT,

3. WHFED ik
(1) $kEHAIE RuXxo 7 3% 14 FOARK

b Raf 7374 0.5g% 25 mMFeCl,
FKERHE 100 mL (2 AT 25°C, 4 BRI HE L.
HoONTZEEE 3 EKEE L, 150°C T 12 RffH
T2 Ll BHOSREBRR E R
XTNEA N/, BB, BEEoe Fa
FUTNEA NI, KR FEELROE R
2%y 7 %% A~ (HAP-100, HAP-200,
HAP-300, HAP-400) % H\ 7=, F7=. FeCl,
KB DOMEEZREZDHZLICED ., SkoEH#
MOARAZFE U, EHEARIL, FHEE
7T A~ HoraEE (ICP) THlE L7,
(2) FHx ODHFEBEILEWIIKTHHT7 = b
VPRI

il & L. REC (1) TARK L7 gk gt
B R 7 %Ak (0.5—-5.0 g/L) #H
W, BEE L CHxOFREEY (23 ui,
F721E 5mg/L) ZHV, B L LR b
KFEAK (10—50 mM) ZHW\, 7T w7 T4
NEESHTF (370 mW/cm?® at 365 nm), 25°CT6
—20 FEfE, KRBT DT = > b iR
JEEATV, BIEOWESE, BHIERIZON
T, ek, EEELT, 7UH Vb
v RS EoBFEY., BHEWE (7
e, ZNARER), T b7 V07 8o KB E
ez v, SRSk & L T, FeOOH,
FeP0,*2H,0, Fe,0,% A=, F£7-. HEHE
LORIEIZIL, UV-VIS 27 L (aFELS

Yy, JEREWE) B OEEEREK s v~ 7T
7 4 —HPLC (E3EBHE(LEY) % v, M
(LR ORPNEINZ T A AR R R R E S E T0C %
JEENAY N
3) B Raxv 7 VH A0

SREHIIE N 7% A4 b (0.5 g/L)
FAETF, 0.05 mM N,N- A F/b—4-= k1
7=V (DMNA) & 10mM @k KE D
BREWERIZT 7 7 74 (370 mW/cm® at
365 nm) ZHUF L, 25°C, 1 FFflH L<IL 6
BRI &, UV-VIS 222 kL (440 nm)
\Z& D DMNA DVEEREEZF T, ZOIHEE
N Faxs 7 OB LOAERRICHEYT 5,
(4) LC-MS 2 & B o3 ke DRI E

T RIDUDHT = NSRS EIT
BT DI O FRAERRD) OMEER DT80, X
AR % G R 1% . CH,CN/H,0=50/50 JRATE
WK 1mL TFAR%. LC-MS 1T T, Wi4E5% ODS 7
7 A CH,CN/H,0=15/85 B EHH Tor i A= picd D
FEZEITo T, 708, [RED T O OEAERIK
LT, BT TR SO V%L - Ol
B AR (Scheme 3) & FHVM =,

4. WFIERRE
(1) B R TI8% A h~E& Fe(IID) & D
S

vt RKaefxv 7 /3% 4 | (HAP-300, HAP-400)
L Fe(I11) A A2 & DRISITINT, Fe (I11)
BEZEZ T, T2 A b~DEA (CaAF
v EDERR) ITOWTIRARTHIZ, Figure 1
(2. FORIGCEIT D Fe(I11) A 2 OFELF
BEL Caa A OBEHIBEIZOWTRLT,

(=)
(=

N
o
]

'S
(=
|

-]
=]
|

Concentration of
remaing Fe(III) or eluted Ca (mM)
LFs)
=)
|

<
]

=
|

1T 1T 1
0 10 20 30 40 50 60 70 80

Initial Fe(IIT) concentration (mM)

Figure 1 Effect of initial Fe(III)
concentration to consumption of Fe(III)
and elution of Ca in the reactions of
HAP-300 and HAP-400 with FeCl3s aqueous
solution. The marks @ (for HAP-400)
and O (for HAP-300) on the solid lines
express remaining Fe(I11). The marks
A (for HAP-400) and A (HAP-300) on

the dotted lines express eluted Ca.
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Figure 2  XRD pattern of Fe—substituted
hydroxyapatite HAP-400-Fe.
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Table 1 Photo-Fenton reaction of dyes in
the presence of HAP-400-Fe.

B | EEE
No. | BRIEED | ) | mw)
1 Alizarin Red S 99 60
2 Alizarin 98 59
3 Neutral Red 55 27
4 Methyl Red 42 2
5 Methyl Orange 14 <1
6 Congo Red 89 60
7 Indigo Carmine >99 <1
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Scheme 2  Structures of agrichemicals.
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Figure 3  Mass chromatogram of atrazine

(105 min) and its derivatives (under 40
min) by LC-MS analysis. LC condition:
column, ODS silica; mobile phase,
CH,CN/H,0=15/85; Oven Temp., 40°C; Flow
Rate, 1.2 mL/min. MS detector, ESI.
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derivatives identified with commercially
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derivative isomers presumed from m/z 230.
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Figure 4 Indirect observation of OH

radical generation by using reaction of
N, N-dimethyl-4-nitrosoaniline (DMNA)
under the following condition: DMNA, 50 uM
(aq. sln.); Fe-containing catalyst,
Fe=2.5 mmol/L; H,0,, 10 mM, Black 1ight, 370
mW/cm® at 365 nm; 25°C.
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Scheme 6 Possible mechanism of the
present photo—Fenton reaction.
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