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Title Treatment of Formaldehyde Containing Wastewater with Photocatalytic
Reaction in the Presence of Titanium Dioxide as Catalyst
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Abstract

This special project studied possibility of photocatalytic treatment of formaldehyde with
photocatalytic reaction using titanium dioxide as a catalyst. Factoré affecting treatment efficiency
were also studied. TiO, used as catalysts was synthesized from Titanium isoproproxide using sol-
gel technique. TiO, was prepared at conditions according to USA (2008). Results from
characterization using X-ray diffraction (XRD) showed that the synthesized TiO, is present in
anatase form with an average particle size of 18.98+1.97 nm. It absorbs light in UV region.
When test for the potential application as a photocatalyst in treatment of formaldehyde in water, it
was found that titanium dioxide reduced concentrations of formaldehyde in water. Treatment
efficiency was varied between 30% and 50 % when initial formaldehyde concentration was at 100
mg/L, TiO, loading at 5g/L, UV exposure time of 4 hours. In addition, it was found that
photolysis of formaldehyde did occur in the aqueous solution under similar condition as

previously explained with photolysis efficiency of 8 % to 25 %.

Keywords : Photocatalytic, Titanium dioxide, Sol-gel, Formaldehyde
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2.1 les:an 19a (Formaldehyde)
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29n%19U (http://en.wikipedia.org/wiki/Formaldehyde) A9a3N13
2CH,0H + 0, 2 2 H,CO +2 H,0
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= 3 [ a = 1 ] < o
au'lidulse dostunaninnenisneasnnIsIierIg3E ¥ 19M S VU ALaEMSAVINY
I dudrunauvesaisazarilfindovinna lfievzasnisuindo uaz 19i8uiy (ures
= J 4 ol (] v 4 o
formaldehyde) (NTUAILALAANY, 2541) NMIAUNITUWNE oS PR e Tl 1oy 1
v 9 A A Ad 9 ) CE )
anuazenresdihe wiesile venaniignidlumsduanesinanduaien
J J
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(http://en.wikipedia.org/wiki/Formaldehyde; Richard Gullickson, CIH 1994)
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AVIUAULUY (density) 1.0 kg/m3 , gas
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Qmﬁgﬁﬁaﬂqﬂmﬁ (autoignition temp) 430 °C
anuaule (Vapor pressure) 1.3 mmHg
E4
ANuEsa lunITazatou 100g/100ml (20°C)

(Water solubility)

ANV UIUS (Henry Law constant) 0.02 Pa.m /mol
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[ a 1 a ad ¥ A A dq 9 .
anuiuiyaeydunid lagimnized190suuaNTouuUn 1991019 (acrobic  culture) M5
3 :’ d' LY \ a a o 1 a =t o )
Yudeuluihfissauanududuinnni 8.1 Tadnfudedans Wunar 30 widl awrsoaniild
a a o a a g a < o 2 "
Usganinmmsmhauuaznansyfu lnveudadifaadaiaoanddovas 50 (Ricco et al.,
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auﬂ”ﬁﬁﬁﬂm Rutile Anatase Brookite
Taseasanan Tetragonal Tetragonal Orthorhombic
ANUHU LY 4.250 3.894 4.170
(nfuApgnINATITUALing)
Hardess, Mohs scale 5.5-6.0 5.5-6.0 7.0-17.5
AU DLHLLE 271 2.52 -
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wEssmuaslugresania i Teme (/<390 nm) Fefindeauganivesi o undey (Band
gap energy) mstsznovinmidiowlasenlafizganiundinunhiuresiuoundey
(Band energy gap) T1noiinasoulutauiand (Valence band, VB) gﬂﬂﬁxé’uﬁu‘lﬁduau
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ad ° a [ a acd 3y 1
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M3 4.5 HoVeITTEZIAINS Iy

nm YANIUAY Photocatalytic Photolysis
asef | (Galue) | Abs. anuduTundaiiamg/L) Abs. | anududunasiinia(me/L) Abs. | anududundetiidamer)
0| 0.405 327 0.409 330 0.409 330
1| 0.394 318 0325 263 0.34 273
2| 0.365 296 0.317 256 0317 256
3| 034 275 0.264 213 0.283 229
410335 271 0.271 219 0.279 225
01 0376 295 0.285 293 0.303 204
1| 0315 294 0.178 132 0.285 234
2| 0.285 244 0.2 182 0.183 136
4| 025 220 0.239 220 0.239 220
8 023 175 0.196 150 0.205 187
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M31990 .6 wavelsualnmdlenlasen lae

TiO,

5 YANIVAY Photocatalytic Photolysis
adel | @) | Abs. ANt UTA A (mg/L) Abs. | anududuvdadiiaimgrL) Abs, | aAnududundatiia(me/L)
0.0 | 0.394 312 0.394 312 0.394 312
2.5 | 0.236 184 0.177 136 0.34 268
5.0 | 0.289 227 0.166 127 0.194 150
25 | 0.221 172 236 184 0.239 187
50 | 0.215 167 0.433 343 0.224 175
0.0 | 0.395 312 0.395 312 0.395 312
2.5 | 0.239 187 0.232 180 0.267 209
5.0 | 0.248 194 0.227 176 0.264 206
25 | 0.244 191 0.245 191 0.26 203
50| 0.23 109 0.352 277 0.253 197
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A13190 0.7 WaUBIRNUTNINYBINDINIAA laa

ﬂé”’q AN YANIUAY Photocatalytic Photolysis
i | CH,O(mgL) Abs. | anududundainiaimgr) Abs. | anududundsiidamgL) | abs. | anududundatiiamgr)

1 50 | 0.046 30.7 0.057 39.5 0.059 41.1

100 | 0.102 75.6 0.093 68.3 0.12 90

200 | 0.208 160.5 0.132 99.6 0.233 180.5

300 | 0.338 264.7 0.254 197.4 0.34 266.3

2 50 | 0.063 442 0.023 11.9 0.051 34.5

100 | 0.112 | 83.7 0.045 29.7 0.083 60.3

200 | 0.231 179.7 0.16 122.4 0.165 126.5

300 | 0.33 259.5 0.221 171.6 0.237 184.5
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M3197 V.8 WAYDITDY

a1 pH

YANIVAY Photocatalytic Photolysis
Adeii Abs. | AnududundaiwiamgL) | abs. | anududundainiamer) | Abs. anududundahiamgr)
3|01 83.6 0.093 69 0.111 83.6
7-[F 86.1 0.091 67.3 0.119 90.1
11 0.114 86.1 0.096 71.4 0.12 90.0
3| 0109 82.8 0.093 69.8 0.115 87.6
7:1 0116 88.5 0.096 72.2 0.122 93.3
11 0117 89.3 0.122 723 0.123 94.1






