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Degradation of Humic Acid Using N-Doped TiO;
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Abstract

N-doped Titanium oxides were prepared by using urea as a source of nitrogen.

reaction.

The photoactivities of the doped TiO2 were evaluated on the basis of degradation of
humic acid in aqueous solutions with different light sources, ultraviolet lamp,
fluorescent lamp and solar light. XRD analysis was conducted to identify the crystal
structure of the synthesized photocatalysts. N-doped TiO2 and pure-TiO: was
anatase type. SEM results showed that spherical particles were formed, which are
the characteristics of the anatase form. N doped TiO: showed higher UV decrease
ratio and DOC removal ratio compared to pure-TiO.. The humic acid degradation
reaction using the UV-A lamp and UV-C lamp was assigned to pseudo—first order
reaction. For solar light, only pure-TiO: and N-TiO: exhibited the pseudo-first order
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D, = Crystallite size weighted by volume
K = Scherrer constant(somewhat arbitrary)
A = Wavelength of radiation

B, = Integral breadth of peak in radiation26

(o]3} HA)> Aldrich
Chem. Co.(HI, Lot-No 675-2) A& T-3le] A&
stttk F244F 1000mges S/ 1Ld %A ¥ &
S =ol7] Y&l IN-NaOHZ pH 10+02% =4
slo] Aol 24X ek AlFx"

1000ppm E&AE oAH(GF/C)et E&88ES AA
stRon A= g 20ppmUdL)e2 3
shef Ap&-akdrh
FAA 2 A¥e 99 AR = Figo 13 2o
FLRe AFste FES FUIEY FFE HAF
staal z~ElE 2~ A #AS AEEAT FEY
(e}

=

ERSl el 2H A~ b HEo A" e
= A% sle]. QR Sl WEE wA|ste] ALS

At FPdozE UV-CHZ(20W, 253.7nm), UV-A
L (20W, 368nm), 4Hikd 8§35 (20W, ©]3F FL)&
AbgskT) v E W A 21510 AEH=
E AHE3MY 800mL/ming] #4502 AEE &FA
7)1+ 9k3]E2) (semi-batch) G E] & WH-g-Zolt} A

Agze wol FrHA us Ausiglon

>

N

N,
do ot o
o O e b

2
QAT SEz A Foc 2 of
B4 ) bl ot

//
e AN

Fig. 1 Semi batch-type reactor for decomposition of HA
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Table 1 Operation parameters of photooxidation reactor 3. Zx & nE
Initial pH of sample 90402 31 BHAIE N-TiOne| SAEA
Catalyst amount 0.3g/L . F-':‘ C;Io_ o ZN_TT‘OO -‘; = el A%
Reactor volume 2.15L . /}}%lg'%L‘OTijr_ ;}LXRD %1 /H;Z—%?( 812;1(1;6 %1%2 e ;:oo
Flow rate 800ml/min bosel  mmaso o A N*TiO? 2
Bpgotd el R wa wgg gopm  Puwre TiO BT CRAEA AT HEUE SA4S
7] Hl8) 1% 106me] AE S74(37.86° N, 127.74° Bk olvErAINY F Deak(25.5 (26))2E &
BE)dA Adstdnt. 4382 85 F #HEF AV E] WX ZEZ(FWHM)S T3 5 Scherrer? el o]
7F 7hd Al o 114104 2% 3A 7R A3 sk she] QlAb AVIE Lol Ax N-TiOe YA+ =
o}, Aol IXR 2HLS Table 201 A 2lstd 71 12nmz  AXER o™, pure-TiO:9] A5
25nme] AVE ZtE A F F ATk P-25%
Table 2 Conditions of the experiment under solar light o A brande] TiOzol] Blsle] dwrdo=w o 3
2 2 13 23} 33 ?:1 °Ani°tl B5m E'_l%OH w2EEd % Nk 3%
Aee | 9% | by | 172 | BT 2F Anatasest rutilec] 7 : 3¢ M&= A Hof 3l
) —_ o, =3 13} 4Ak=2717)F 30nm(Anatase:27, Rutile:16)
(C) Al 15.8 16.0 164 ol Aoz waHdnT]
Aure | B3 217 246 | 29 v A
(C) Hd 214 22.6 23.8 ®
HAA7|2 | #F 76 82 71 ®: Anatase
() Bd 104 99 94 ©:fule
A xH(C) 14.1 16.4 16.8 @
> @) 06 ol | 16 ® ? @@
AAHMJ/m2) 2647 | 2667 | 2620 /L /\ /L T
o) %2 (hr) s 12.0 12.2 11.6 I R ‘
Hd 4.9 6.9 87
S = 59 6.3 59
(mm) A3 45 52 4.2

[£A] 7143 &9 oA : http://www.kma.go.kr
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YA AT A& Fd wHes 4oy 94 Ze FE ol JAe 5~10um A7l E JAIF A
‘j}fﬂﬂ‘g‘ wHk71 S ARgEte] FEwE LEA & AAE A pure-TiO:2] ZF g FHE
ARA A FAT FE Fojg 2 Az %7] pH =i dem ok 10umeld dxEel A Ae
= ZH7 0.3g/L, 940202 3FSith Aol B&E AT Scherrers] & ZH-E] AH&E3 1A}
Azld vl & JAEo "*ZLQOiOLP N-TiO. X
vhg t} pure-Ti0:2 $1A7F O AAvte FEHE AHRES
;9 Qe + A%t o9 pe wAARE Aie ®
e ol Yo =7 FA FFE A= o=

o]
Aergc,

Fig. 2 Reactor for decomposition of HA under
the solar light Fig. 4 Scanning electron micrograph of prepared
(a) N doped TiO,, (b) pure-TiO,

- 121 -



32 RAIM BajAd AT

(1) UV-CHE = ofeliollA el BAIM BEillge
FZw) 7} ¢l=(Absent catalyst) HH3-A] 2 Elo]

Al LS FAE 71:)]0 13% 9] UV}547L§‘%;7

9% DOCAHIAE&S YeERUALE o224 UV A=
o= FAL RV F dojuA @e S
& 4= 99l WwbdA OH radical A4 2l Fa.9lo]
H= TiOr #FFwE H7hgk whgoA = UV s
Al z=gle 4] By Y53 =2 A & H7P g
Wk A7 =8E TiOoF a8 vustr] 9
3 AFge] P-259 pure-TiO.E W]

At} Fig. 55 UV-CHZolgoAe] HAak #3)
285 Yehd Aolth UVesii&olAs P-25
N-TiOs, pure-TiO;, T2 F3% b
ojFo] A A& & F o, ZA7te #Aarge
92%, 90%, 68%°]tt. N-Ti0:9] 4 H|FZo] =
3 FHA FEe pure-TiO20] HId| UV HA2E
2 Holu A&AF P-259 i z7]|ukS-
dE FAA e =d R3S 4 drh
DOCA A &N = WESAIZE 60% WA= pure-
Ti0.¢F N-Ti0»8] DOCAH 7 &(35, 36%)°] H]s=3}
Fou 1507 olF2E HAVF =HE TiO7 ¢
T3 E2 64%9 DOCAAES BHIow P-25%
7= 76%9 DOCAH A &S el

1.0 10
0.8 P 0.8 —E—NTiO;
—=-N-TiO2 ——pu

0.6 i 06 —+—Absent catalyst
o o = o
1 \\ —+—Absent catalyst o \S\E\g\ o—eo
© J

04 \ s 04

0.2 02
@ \&M:b ®)

0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
Time(min) Time(min)

Fig. 5 Degradation of HA under UV-C lamp,
(@) UVass, (b) DOC
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Table 3 Photodegradation rate constants and half lives
calculated by first order kingtics under UV-C lamp

Catalyst k 5 r hy2
(min ) (min)

Degussa P-25 0.0102 0.98 68
pure-TiO, 0.0044 0.96 158
N-TiO» 0.0056 0.98 124

ol g AL e
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Fig. 9 First order kinetic plot of the degradation
of HA under UV-C lamp
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Table 4 Photodegradation rate constants and half lives
calculated by first order kinetics under UV-A lamp

) t
Catalyst k 1 T 1/2
(min ") (min)
Degussa P-25 0.0075 0.97 93
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N-TiO. 0.0055 0.97 126
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Fig. 10 First order kinetic plot of the degradation
of HA under UV-A lamp
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