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Wastewater Treatment by using a Rotating Photocatalitic Oxidation Disk System
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Abstract

The wastewater treatment by photocatalyst decomposes pollutants directly in water, and it is easy to decompose indecom-
posable organics and inorganic. and Especially, it has an advantage that there is no secondary production of pollutants. How-
ever, there will be many problems which are generated depending on the type of photocatalyst. The type of rotating
photocatalyst minimizes previous problems, and advanced oxidation processes is possible by the application of rotating disc
method. The consideration of the characteristics about various designs and operation factors is needed for the application of
rotating photocatalyst system. In this study, rotating photocatalyst was manufactured for rotating disc method by fixing of TiO».
The operation factors were derived for the wastewater treatment by the reaction of rotating photocatalyst. The contained quan-
tity of TiO, was limited about 70%. The more the contained quantity of TiO, was increased, the more the treatment rate was
continually increased. The optimum rotating photocatalyst was R4, and the contained quantity of TiO, was 36.8%. The more
the exposed amount of UV is increased, the more the decomposition effect of TCODcr was continually increased. However,
the adequate strength of light source must be determined by the consideration of economical efficiency. The more the speed of
rotating photocatalyst is increased, the more treatment efficiency was increased. When UV lamp was not submerged in reactor,
the wastewater treatment was efficient in the order of the depth of water 50%, 30%, 10%, 70%, 100%. This study is a basic
research for the development of a system which treats organics in solar light.
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Table 1. Characteristic properties of wastewater

Component COD(mg/l) SS(mg/l) pH
Wastewater .
(D-city) 150~190 280~300 6.8~7.4

2.1.2 34 39 (RPOD) A5

RPOD I/IE ¥l=xd] B3 Alss E(H0), A+
U (ALO;), OIEHTA(SIO,), OASIEIERT(TiO,), B12E
H(Dextrin)e] ARS-ETE o]59] wllEe A AlFoA A
3] Eftate] o] seA] AR s AAs)ar
FA o]8E eyl UeER F3F o= Hrlsid 4
gt TIOAHAlE e 247e] A oBshi7le A
Aol Qo] ALO;, Si0,, o] WlE FHof st} 181
7] B389 Aol ekshrlel Dextring FH7Fste] A3H
HAs|oF gt

RPODS] #AE olFE F&< Aol ALOso|# DC
Chemical Co. AJ3Eo]|x, EAERS 101.960]t). EAE 1.2
oA FolFEe 988 3= SiO,= Junsei Chemical Co.
AFolaL, EAFERS 60.090]T). Dextrln—— TN E HR
Az}E]o] RPOD JFHdl| FEL 73S FANA vEA4s
Z7771th. AF2-3F Dextrin® Samchun Pure Chemical
Co. AEo|t}. |2 ARESl TiO,= Degussa®l P-25(UA
37]: 30 nm, Anatase -3 70%, Rutile TZ: 30%, BET
¥HA: 50 m¥g) Ao, EAFES 79900t}

to PN'

_\Ol_,N

A ASe AT wig A wet Eo] 7iAA|
BelolA AlEE 30 o TR T3 Fo F
e AA8] 7lele] EaLF 4oleE Wit ol
AL ol B3l 9 dl 7= 10 kg/em? FOE ?l’z
At AdE 3d F=uE WAE 25 mm, 27 200
mm, 77 15 mm¢] 7|2 AFSiTh A E AEFS
Dry ovendllA] 100°CZ2 12417} o 7AZAZ & 7|29
A meth ARE AREY FES FIATN7] S8l dolA
100°C A7l AIRES 3AIREeE 243t 750°C7HA]
<™ F 242 RES ZHEEIAT AR R0 B 5453
2EAE R ddEe gs WA 40}04 718k wjel=
g0 2 100°C WHE ] 3AIHY F 242417 BQE Ak
g F A=E L o5 B8 U AFelA TioE 1
A of AP FAES st e S B
e Uggdo] adEe] Ao kA oR ARGl Thsst
513}%"—‘10 e o] AFo|tt. Aol AMESH 33 B
S5et wighlE Table 20 YERTH A3 Al F37]
E ‘?va"]?i’&li Aol Fste] Arlste] A 3

7tetAch =g Y EFR 3], 2005). L A= Table 39 U}

1+

(st
> flo

2 |3 ZEH(RPOD) ME W
Z o=
A

Table 2. Weight rate according to RPOD types (unit: g)
Type Al,O5 SiO, TiO, Dextrin Water
R1 66.2 25.8 9.2 39 10.1
R2 62.6 29.4 18.4 6.6 133

59.8 322 27.6 10.8 16.7
R4 552 36.8 36.8 15.5 219
RS 50.6 41.4 46.0 20.7 29.0
R6 47.8 442 552 26.5 36.8
R7 46 46 64.4 313 46.9
R8 442 47.8 69.0 38.1 59.6
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Table 3. Result of compressive strength test

Type Compre(sl\s/i[\I/)ee:1 )strength Type Compre(sl\s/i[\I/)ee:1 )strength
Rl 38 R5 24
R2 36 R6 19
R3 33 R7 13
R4 29 R8 5

Fig. 1 Photo of RPOD
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Fig. 3 A top view of reactor 2 with upper UV lamp

204 HE5BYE - 20099 9AH

ksl gttt 7+ 31 BE5uekerle ALz, 3
A B, F97], BH o2 FAHUIL 350 mmx450
mmx800 mm<! ARV & 100L)e] 382 WHg7Io)h wE
$7] Aol PPAIARE B T capS 4x1002 AIX|3}
RS YAAE 0] FeseE TEQITh B AgdMe
ARPARHEE A 107W7FA] dAste] ARSIt ARl
(UV) #Z(San Kyo Denki Co.)2] Zol& 290 mm, 33
2 254 nm, M7l 16Wolth. ¥R ujRel AX|g 3%
2 f71Ee §F0] gl=s ZHRlE: 22 ARE
o} 9hg7] siells 58 AR BE9} vkgY] S5
7re] AAREC] 2"x"2, 2"x4", 2"x6", 6"x2" Y] F7Fo

= AXsle] IJAEEZS 20, 60, 120, 180 rpmOF

5~
=A
a
<
i
il
N
ol

232 A% Wy

37 B 9k JAAFETA, 2007004 FHo A
g EEE Yehd Al B35 vES-S Aesie] A4S 4
it 2ksl whgAEe Ho ARKRIH AFHS AlE=
v AlZkc} E Qg Al <Jg TCODers: S5}
Aok TS 1ARE o] T4 WS st Hx 30
5 A9e Alge A o] Mn Rk g
gk o st Al 2] wlFel TCODer #to2 &
& Hlwa

A5 k8719 sldEE sl whe x5S BA5)
7] 9J8le] wrg-Zo)A] Pulley® w3Fsle] 20, 60, 120, 180
pml 2 3|AF0] S5 ZASIHA FEES AR
o}zl A7)e) WHall ue BeEAS Balslr] Sk
HES-Zo| UV lampE AL 2, 4, 6, 8, I0V]Z =3
3HAtE UV lamp ol 335 wEE7] whe)] =gshe
ol AI7]E 6.3 mW/em?)|EE §R37d] TaEE xjeA
2o 12,6, 25.2, 37.8, 50.4, 63.0 mW/cm?|t}, UV lamp
5 WhgEd HAAZIA] @ vkEE AT UV lamps
ARSI 9 ol 31 FFale] AR 10, 30, 50,
70, 100% A= AP LTS HIPZIHA B35S Tt

Wi

3.1 3™ #F0ie| TiO, g Wl wE 2 S

B A B35 ke dwbres A wiwA] E4o]
|2 ol 8= A7)t Bt FEHE o]fue WiEA &
AL ARz uet @49 =7t A= Afo|7t Yehe
Ao F HiEIL vk tiEAQ] FHl TiO.o] 785
anatase T-27} rutile 725 71 AR Ao Hojd A
o2 HuEa gley F 7 727 49 Sle Tioyt
F2 S HY e d7E thEHSF 5, 2002). &
o] AUR|A B 7 FudApT We Apdsie] 24
S AN F loug Hgke] ZullE Ao gt

£ dAeMe 3 BFulel E Tio, I I
< Wr1s7] 9l Table 20 YERH R} Zo] RI~RTZE
TiOyo] s WsAA AEu4e] Eallads AR

oh T2 B Al FE 3] T mEEE FiE

— 499 —



120
— 100
&
& B0
g
2 60
©
T 40
=}
E
g 20
0
05 1 2 3 4 5 G 7 8
Tima(hr)
[——R1 —m—R2 —&—R3 —%— R4 —%—R5 —8—R6 —+— A7 |
Fig. 4 Removal efficiency of TCODcr depending on TiO,

dosage

A LAEHY ik - &l 93] dEEE FFEI A
JejolA et 3 AEHE Ho oA AXE
F QouF TO, $HrES RIS 82.8¢0]al, R7S 579.6
¢gZ Z7I8Ith UV lampe 107]S AX3la, 3AEE=
180 rppm® 2 1143l AT Fig. 4= TiOS] T
o] Wsle] mE TCODere] &S vehd Zijolr).
RI~R7 37 FFuE sAIZF WHAZ A2lage 742
33.5, 54.7, 77.6, 91.8, 92.9, 94.1, 95.3%% A%t}
olduel| oJshH WREARIe] FUIse] Wl A2las® A
A F7FIAL oH Tio, ol wet Melasds gzl
o} 9hgAITEo] A7 o] dR] Zdfolle R4~R7 33 B
o] AHe|agel F o7t YeRA| skt ol BS5H) v
SollMe] 7] e IR AmriAe Sl BlFs)
a1 oo FujRelMe o ol FVIEHA weEte
Matsunage and Okochi (1995)2] ¢} 22 Axjo|t}, 1
2ol Fuljefo] Al&HoR F7HE 79 Shield effectel] <]
g AHelgo] A Aol vl AvElal & &
Aot wEbx] R47F S S Pl Aok

2 AN FAEIT U A gk Yl A
RPOD= 2GEHe] 3, 3 ¢ Fvljsivate] 3= 73]
STUHE F59 A71ES 2143] A8}, #3811t Fig. 5
WHEE Wslel mE 3330 R4S A3 Aol Wk
AlZE sl i AE|age] & Aol Hola o). Ay
o 9J3PH rpmo] 20, 60, 120, 18002 Z7}& wf 8AJZt
HRSA)IZ] & A AEELS 88.8, 90.6, 924, 95.3%%E Z7)3}

90
80
70
60
50
40
30
20

Removal etficiency (%)

05 1 2 3 4 5 6 7 8
Time(hr)

|—0— 180rpm —8— 120rpm —k— G0rpm —— 20rpm |

Fig. 5 Removal efficiency of TCODcr depending on rpm
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Table 4. Removal efficiency of TCODcr depending on number of UV lamp

Time (hr)
uv 0.5 1 2 3 4 5 6 7 8
Lamp(ea)
2 10.6% 20.9% 31.8% 45.3% 52.4% 60.0% 73.5% 77.1% 79.4%
4 12.4% 24.7% 38.2% 50.6% 60.6% 67.1% 80.6% 81.8% 84.7%
6 15.9% 28.8% 42.4% 53.5% 64.7% 71.2% 82.9% 85.3% 88.2%
8 19.4% 32.4% 45.9% 57.1% 67.6% 74.7% 85.3% 88.8% 91.8%
10 25.3% 40.0% 51.8% 62.4% 71.8% 80.6% 87.1% 92.4% 92.3%
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