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SUMMARY

With growth of economy, demands for the clean and safe environment are
increased, whereas the air we breathe is no longer clean as much as we
expect. Most of pollution come from the emission of vehicle as growing of
industries and traffic volume. NOx is known as the main pollution source in
urban and industrial area, which is 309 of whole pollution components. Most of
Nox exists as NO type in the hot emission gas because NO is relatively stable
at high temperature, but at the normal temperature NO oxidizes easily to NOg,
major pollution source. Since the pollution due to the NO: is regarded as
serious problem, lots of plans, codes and regulations are proposed and adopted,
and point and non-point pollution control methods and researches are in
progress. It is difficult to control each pollution source when it is discharging
the pollutant material since, most of vehicles still emit lots of pollutant gas into
the air.

Using the silicon based and volatile construction materials, mainly VOCs are
considered harmful to the indoor air quality. Among the VOCs, the HCHO has
great portion and it is cancer—causing material.

To purify the air, this study is not to produce the specific methods of cleaning
and preventing the each pollution sources but to make the material for cleaning
the polluted air while we are living. To get this purpose, using some of the
waste and the by-product of industry, environment-friendly paints are studied

in this project, which will be used various construction site.



Scoupe of research

1) Reference Review
To review the photocatalyst mechanism internal and external reports and

documents are collected and analyzed.

2) Evaluation of photocatalyst
Basic performance tests were carried out to provide the information for this

study and to find the specific material which is reactive to the visible ray.

3) Making the photocatalyst carrier and paint
The removal performance tests of Nox and VOCs were performed and the
removal performance was evaluated according to the mixing ratio which is

researched in this study.

4) Making the NO and VOCs detctor
The absorbtion performance and efficiency were evaluated based upon the

result of the admixture test.

5) Producing the specific photocatalyst reactive to the low wavelength of
ultraviolet light

Using the result of reaction test of the low wavelength of ultraviolet light,
specific photocatalyst material was chosen for the one reactive to the visible

ray.

6) Making the special photocatalyst paint
Theoretical review for the paint-producing process and study of the special
photocatalyst material were performed to evaluate the possibility of using the

new type photocatalyst paint.



Results of this research

1. Production of synthetic photocatalyst material

Based upon the first year research, Anatase type was chosen for the
production of synthetic photocatalyst because of the activeness to the light.
Oxide and sulfur synthetic photocatalyst was developed and it was reactive

under the visible ray.

2. Pollution removal test of furnace slag, photocatalyst carrier and cray,
photocatalyst carrier

The more metathesis ratio of carrier, the higher removal ratio were happened.
However, it was not enough of a difference among of 109, 20% and 30%
metathesis ratio of carrier. In comparison metathesis ratio of carrier, 10%
metathesis ratio of carrier is most efficient to remove harmful chemical

substance.

3. Test of inorganic paint and study of its capacity

In case of NOx at UV light, the eliminative ability was better than different
harmful materials, On the other hand in case of CH 3CHO, removal performance
appeared low compared with HCHO and VOCs(toluene).

In case of a fluorescent lamp, of elimination capability was not enlarged so
much rather than UV light. Against elimination of the harmful materials, it
appeared that the efficiency was not surpass. Because quantity of ultraviolet ray

in a fluorescent lamp is smaller than UV light.
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Table. 3-9. %=1 alolq 9] 72t falgdd AFFAN F44%
D - il UVH=Z | faf 7k NOx
FE
241 272 243 3
0 2.00 2.00 2.00 2.00 100.00 0.00
1 2.00 2.00 2.00 2.00 100.00 0.00
2 2.00 2.00 2.00 2.00 100.00 0.00
3 2.00 2.00 2.00 2.00 100.00 0.00
4 2.00 2.00 2.00 2.00 100.00 0.00
5 2.00 2.00 2.00 2.00 100.00 0.00
6 2.00 2.00 2.00 2.00 100.00 0.00
7 2.00 2.00 2.00 2.00 100.00 0.00
8 2.00 2.00 2.00 2.00 100.00 0.00
10 2.00 2.00 2.00 2.00 100.00 0.00
15 1.90 1.90 1.90 1.90 95.00 5.00
20 1.90 1.90 1.90 1.90 95.00 5.00
25 1.90 1.90 1.90 1.90 95.00 5.00
30 1.90 1.90 1.90 1.90 95.00 5.00
35 1.90 1.90 1.90 1.90 95.00 5.00
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Table. 3-10. NOx TE%442&

A8 Anatase TiO, \ 44 - &l 7t~ NOx
Al ZE == (PPM FEE TS
(hr) =41 =A42 =743 Loy (%) (%)
0 2.00 2.00 2.00 2.00 100.00 0.00
1 2.00 2.00 2.00 2.00 100.00 0.00
2 1.99 2.00 2.00 2.00 10000 0.00
3 2.00 1.99 1.99 1.99 99.50 0.50
4 1.99 1.99 1.99 1.99 99.50 0.50
5 1.99 1.98 1.99 1.99 99.50 0.50
6 1.99 1.99 1.98 1.99 99.50 0.50
7 1.98 1.98 1.98 1.98 99.00 1.00
8 1.99 1.98 1.97 1.98 99.00 1.00
9 1.98 1.98 1.97 1.97 98.50 1.50
10 1.97 1.98 1.97 1.97 98.50 1.50
11 1.97 1.97 1.97 1.97 98.50 1.50
12 1.97 1.97 1.97 1.97 98.50 1.50
=1 Rutile TiO, &L - 3l 7k NOx
}\]Z_]' %E(PPM) ﬂ—%% %Eﬁ'i"%
(hr) =41 =42 =743 At (%) (%)
0 2.00 1.99 1.99 1.99 100.00 0.00
1 1.99 1.99 1.99 1.99 100.00 0.00
2 1.99 1.99 1.99 1.99 100.00 0.00
3 1.99 1.99 1.99 1.99 100.00 0.00
4 1.99 1.99 1.98 1.99 100.00 0.00
5 1.99 1.97 1.98 1.98 99.50 0.50
6 1.98 1.98 1.98 1.98 99.50 0.50
7 1.98 1.98 1.97 1.98 99.50 0.50
8 1.98 1.98 1.98 1.98 99.50 0.50
9 1.98 1.97 1.97 1.97 98.99 1.01
10 1.97 1.98 1.97 1.97 98.99 1.01
11 1.97 1.97 1.97 1.97 98.99 1.01
12 1.97 1.97 1.97 1.97 98.99 1.01
= AHA Az TiO 3£ - 1 NOx
}\]Z_]' llo:—IJ:—(];)I:)l\/[) 7&%% %Eﬁ'i%
(hr) =41 =29 =23 it (%) (%)
0 2.00 1.99 1.99 1.99 100.00 0.00
1 1.99 1.99 1.99 1.99 99.50 0.50
2 1.99 1.99 1.99 1.99 99.50 0.50
3 1.98 1.98 1.99 1.98 99.50 0.50
4 1.98 1.98 1.98 1.98 99.00 1.00
5 1.98 1.98 1.98 1.98 99.00 1.00
6 1.98 1.98 1.97 1.98 99.00 1.00
7 1.97 1.97 1.97 1.97 98.50 1.50
8 1.97 1.97 1.97 1.97 98.50 1.50
9 1.97 1.96 1.96 1.96 98.00 2.00
10 1.96 1.96 1.96 1.96 98.00 2.00
11 1.95 1.96 1.96 1.96 98.00 2.00
12 1.96 1.96 1.95 1.96 98.00 2.00
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Table. 3-11. NOx =74

A8 Anatase TiO, ‘ Sl ‘ uvy = S8 7k~
Al 3k 5= (PPM) PUE
(min) =41 =49 =43 2t (%)

0 2.00 2.00 2.00 2.00 100.00
30 0.80 0.80 0.70 0.77 38.33
60 0.40 0.40 0.40 0.40 20.00
90 0.30 0.20 0.30 0.27 13.33
120 0.20 0.10 0.10 0.13 6.67

NE Anatase TiO, I3 45 a7k 2
A7 i i %E(PPM)_ _ AEL
A1 =42 =43 3 1 (%)

0 2.00 2.00 2.00 2.00 100.00
30 2.00 2.00 2.00 2.00 100.00
60 2.00 2.00 2.00 2.00 100.00
90 2.00 1.98 2.00 1.99 99.50

120 2.00 1.98 1.98 1.99 99.50
A& Rutile TiO, 24 UuvHa = 3l 7}~
ks & = (PPM) AEg
(min) =21 =49 =43 3t (%)

0 2.00 2.00 2.00 2.00 100.00
30 1.90 1.80 1.90 1.86 93.33
60 1.70 1.70 1.70 1.70 85.00
90 1.40 1.40 1.40 1.40 70.00

120 1.20 1.20 1.30 1.23 61.67
R Rutile TiO, F4 A4S 8l 7k
Al 3k 5= (PPM) A=Y
(min) =41 =49 =43 2t (%)

0 2.00 2.00 2.00 2.00 100.00
30 2.00 2.00 2.00 2.00 100.00
60 2.00 2.00 2.00 2.00 100.00
90 2.00 1.98 2.00 1.99 99.05

120 1.98 1.99 1.98 1.98 99.00
A& 22 Az TiO, e UV # 3= el 7k
A7 & = (PPM) AES
(min) =71 =29 =43 ot (%)

0 2.00 2.00 2.00 2.00 100.00
30 0.50 0.50 0.50 0.50 25.00
60 0.00 0.00 0.00 0.00 00.00
90 0.00 0.00 0.00 0.00 00.00

120 0.00 0.00 0.00 0.00 00.00

AR AA Az TiO, ke R 7k

7 i s %(PPM) # AE=S
=41 =742 =743 Hat (%)

0 2.00 2.00 2.00 2.00 100.00
30 2.00 1.99 1.99 1.99 99.50
60 1.99 1.99 1.98 1.99 99.50
90 1.98 1.98 1.98 1.98 99.00

120 1.97 1.97 1.97 1.97 98.50
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Table. 3-13. ¥z A TiOy/Fe] A& W& NOx A4S

e TiOo/S 3% %) - $3l 72 NOx
RS
(i iﬂ; APPM;S | RERCO) | TEILECS)
0 2,00 2,00 200 2.00 100.00 0.00
6 1.98 1.98 1.96 1.97 9950 050
12 1.96 1.94 1.94 1.9 9950 050
18 1.92 1.94 1.94 1.93 99.00 1.00
24 1.94 1.94 192 1.93 9850 1.50
AR TiO2/S 5% 24 - fraf 7k NOx
e ‘ ; %E(PPM_) RER(%) | FEDLE(%)
=41 =72 =43 %
0 2.00 2,00 200 2.00 100.00 0.00
6 1.96 1.98 1.96 1.97 9850 1.50
12 1.94 1.94 1.96 1.9 9750 250
18 1.92 1.94 192 1.93 96.50 350
24 1.92 192 1.92 1.92 96.00 400
= TiO2/S 7% Z+4 - fraf 7k 2= NOx
.
e — iﬂ; APPM; o | AEECD | FEAEEC)
= =70 =0 ‘O QA
0 2.00 2,00 200 2.00 100.00 0.00
6 1.98 197 1.96 1.97 9850 1.50
12 1.94 1.96 194 1.9 9750 250
18 1.94 1.94 1.92 1.93 96.50 350
24 1.94 192 192 1.93 96.50 350
= Ti02/S 10% 44 - fraf 7k~ NOx
RS
(i Zﬂ; APPM;S | RERCO) | TEYLECS)
0 2,00 2,00 200 200 100.00 0.00
6 1.98 1.98 198 1.98 99.00 1.00
12 1.97 1.96 1.96 1.96 98.00 2.00
18 1.96 1.96 1.96 1.96 98.00 2.00
24 1.94 1.9 1.94 1.94 97.00 300
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Table. 3-14. UVHZ 3

el TiO /S X #&ol wE NOxAAY s

AR Ti02/S 3% 29 UvalZ | felirbs NOx
A 7¢ 5= (PPM)
HEE(%) | sETAE(%)
(min) =41 =42 =43 37
0 2.00 2.00 2.00 2.00 100.00 0.00
20 0.65 0.65 0.65 0.65 32.50 67.50
40 0.10 0.10 0.10 0.10 5.00 95.00
60 0.00 0.00 0.00 0.00 0.00 100.00
90 0.00 0.00 0.00 0.00 0.00 100.00
A& TiO2/S 5% ol Uva = 8l 7k NOx
e T AEE(%) | FEDdLE
(min) =41 =42 %743 ot
0 2.00 2.00 2.00 2.00 100.00 0.00
20 0.50 0.50 0.50 0.50 25.00 75.00
40 0.00 0.00 0.00 0.00 0.00 100.00
60 0.00 0.00 0.00 0.00 0.00 100.00
90 0.00 0.00 0.00 0.00 0.00 100.00
A s TiO2/S 7% Z uvel= | felrts NOx
e oD BEE(%) | FEDEE(%)
(min) =41 =22 =43 At
0 2.00 2.00 2.00 2.00 100.00 0.00
20 055 055 0.55 0.55 275 72.50
40 0.00 0.00 0.00 0.00 0.00 100.00
60 0.00 0.00 0.00 0.00 0.00 100.00
90 0.00 0.00 0.00 0.00 0.00 100.00
A& Ti02/S 10% # uvi = el 7k NOx
e oo HEE(%) | TETAE(%)
(min) =41 %42 =43 3
0 2.00 2.00 2.00 2.00 100.00 0.00
20 0.65 0.65 0.65 0.65 3250 67.50
40 0.05 0.05 0.05 0.05 2.50 9750
60 0.00 0.00 0.00 0.00 0.00 100.00
90 0.00 0.00 0.00 0.00 0.00 100.00
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Table. 3-15. 3%

L=

= 39

atoll A TiO2/$ko] =3

[e]

o W& NOxAAARS

€] o =
A= TiO2/S 3% ol BT 3l 7k NOx
e R AEE(%) | FE=R2E(%)
(min) =71 =29 =73 EE
0 2.00 2.00 2.00 2.00 100.00 0.00
20 1.85 1.80 1.80 1.82 91.00 9.00
40 1.60 155 1.60 158 79.00 21.00
60 1.40 1.45 1.40 1.42 71.00 29.00
90 1.25 1.20 1.25 1.23 61.50 38.50
A= TiO2/S 5% ol ERES 3l 7k NOx
e R FEE(%) |5 =28 (%)
(min) =41 %742 =743 33t
0 2.00 2.00 2.00 2.00 100.00 0.00
20 1.60 1.65 1.65 1.63 81.50 1850
40 1.30 1.30 135 1.32 66.00 34.00
60 1.10 1.10 1.05 1.08 54.00 46.00
90 0.80 0.75 0.75 0.77 38.50 61.50
A= TiO2/S 7% ol ERES 3l 7k NOx
e R FEE(%) |5 =TS (%)
(min) =41 %742 =743 33t
0 2.00 2.00 2.00 2.00 100.00 0.00
20 1.70 175 1.70 1.72 86.00 14.00
40 155 155 150 1.54 77.00 23.00
60 1.40 1.40 135 1.38 69.00 31.00
90 1.10 1.10 1.10 1.10 55.00 45.00
A& Ti02/S 10% +4 35 | fralzt= NOx
e R HER(%) | T ET28(%)
(min) =41 %742 =743 33t
0 2.00 2.00 2.00 2.00 100.00 0.00
20 175 1.7 175 1.73 86.50 1350
40 155 155 1.60 157 7850 21.50
60 1.40 1.40 1.45 1.42 71.00 29.00
90 1.10 1.05 1.10 1.08 54.00 46.00
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(1) Ad 4y

(7h) Al ek
HEz#EE 2 4Elo] el o] E(Tetrabutyl orthotitanate, Ti(O-Bu)4)9} A Z 37
obA| "ol Al E U] o] E(zirconium acetylacetonate, Zr(acac)4)= Tokyo Chemical
Industry Co., Ltdol A +92 3t o™, E & of(thiourea)= Aldrich Aloll A
1S stth & AlGES I AloF A4S A 7S skt 2 A4
2

H |
= A2 A olFolxon, dam XgkE WEEU]oA AFS AT

o

(W) 7FA)1 34 w8 FE=uje] Alx ( Zr,S-TiO2, x+= Zre wt%)

U 725 7HAe Ay A A2awe = 05 1.0, 30, 5005 7H=
Zr,S-TiO; #EFw= 27t Ade Mdd &-4 WHos AxE ST Fig
3-27¢ P WaA dFHow =43 o Fdoh 4 *ZrS-TiO, §4
ol ™ WA EtOH(140 mbol Ti(O-nBu)s (21.3 mL, 625 mmol)S ¢!
EtOH(70 mL)°l =#<5 (22.0 mL, 1.2 mol)¥ HCl & 4(6.0 mL, 0.20 mol)<
7Fs gA(A)S TEa, FAlo EtOH(70 mL)ol Zr(acac)s (0.15 g, 0.30 mmol)
and thiourea (2.38 g, 31.25 mmol)< o] =9 §AB)S eI, o]gd A s
2 F ENABE IA BHEY FL Ti(O-nBu)y &0 3 W& FstdA] ul
Whe A AT F]dol ehsE Ao A 244 3HsQE A=A gt
M NH.OH &5 3 W4 FdstuA, vh3-&4e pH7E 9.07F 2 w74+ ¥
FHA WS stodFErh SAe WA AR Wyl Hu o] B, 24 7St
Agings slEth L ¥ FEE FdA F& 98 AAE T
ko3 7

Hotsde= oY A AAZIE AAE dled 1 F AL 1243

Qe

T2 j{""

o
>
a
MN
o

150 1TH 225 ASAAZIEA, 450C E+= 600Co] ol=Zx S u, 5A7HE<t
23S dodFt. olEA dto] YxmTRE kA *ZrS TiOh AzHAG. o
ob e wyer 'ZrS-TiO, “ZrS-Ti0, 22l °Zr,S-TiO, 94 AxS st¢ith
| e gaA, A2zEst ©38 o]atslE e (Zr-TiOo) 3 Fv =3 % o]
2FsE ERE (S-TiO) = Al 2 3F i T
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‘ ‘ ‘ Zr(acac), + Thiourea + EtOH ‘

!

Ti(O-nBu), + FtOH

EtOH + HC1+ H,O

Add dropwise

=9

Stirfor24 h
Aging for 2h

Add 1M NH,OH until pH:

!

7r,S-TiO, gel

Calcine at 450 or 600 *C for Sh

‘Wash with HyO until no CI detected
Dryat110 °C for 12 h
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Zr,S co-doped TiO, nanoparticles
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=
=

Fig. 3-27. Zr,S-TiO2 %
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of FstAth €44 A ztuith ol EFUY & FAHST] AsA, T
Zgo| 7}e3sk 7hA~aEvtE 183 (Shimadzu GC-17A, Shimadzu Corporation)
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Table. 3-16. 7FA1 A sto| Aol EFdo] FEa] vk

catalysts Toluene degradation® (%) k’(min-1)
P-25 32.13 0.001615++0.0001
Ti0:(450) 31.34 0.001566++0.0002
7r-Ti05(450) 46.28 0.002589++0.0003
S-Ti02(450) 55.87 0.003409++0.0003
0571 S=Ti0:(450) 73.91 0.005598++0.0006
'7r, S-Ti0,(450) 58.85 0.0037++0.0003
37r,S-Ti0(450) 76.76 0.006081=+0.0007
°Zr,S-Ti04(450) 72.81 0.005427++0.0004
37r,S-Ti0(600) 55.25 0.00335++0.0003

P ARES AlgE w7 In(C/O)e] AaRAR FE A

ftlo
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o~
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Table. 3-21. 31 2-7r,S/Ti02 +%&

=

ol

A= 1 2-7r,S/TiO 5 Ly 3 uv# = a7~ NOx
A7 5 % (PPM) s | TEERE
(min) =41 272 =43 Bt (%)
0 2.00 2.00 2.00 2.00 100.00 0.00
20 0.0 081 0.80 0.80 4000 60.00
40 022 0.22 0.20 021 10,50 89.50
60 0.00 0.00 0.00 0.00 0.00 100.00
90 0.00 0.00 0.00 0.00 0.00 100.00
A& I 2-7r,S/Ti0 5 = 34 = | e NOx
A7 5 % (PPM) s | TEERE
(min) |z %72 =73 3 &)
0 2.00 2.00 2.00 2.00 100.00 0.00
20 1.70 1.70 1.70 170 8150 18.50
40 1,50 1.50 1.48 1.49 74.65 2535
60 1.30 1.34 1.30 1.31 6565 3435
9 112 1.10 112 1.1 55,66 1435
120 1.00 1.00 098 0.99 1965 5035
150 084 084 084 084 42.00 58.00
180 0.70 068 068 0.68 3435 65.65
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Table. 3-22. 2 2-7r,S/Ti0: +% =&

A& 22-ZrS/TO  wH¥ 29 uva = F 8l 7k HCHO
A2 & =(PPMD FERLE
THE 8 (%)

(hr) %41 %72 =73 it 6
0 2,00 2,00 2.00 2,00 100.00 0.00
1 1,50 145 150 1.48 74.00 26.00
2 1.00 1.05 1.00 1.02 51.00 49.00
3 0.55 0.60 0.50 055 2750 7250
4 0.20 0.15 0.20 0.18 9.00 91.00
5 0.00 0.00 0.00 0.00 0.00 100.00

A= 12-7Zr,S/TiI0 &% 9] P = &3] 7}~ HCHO

A7 = (PPM) TS

(%)

(hr) %41 %72 =73 it %)
0 2,00 2,00 2.00 2,00 100.00 0.00
1 1.60 1.60 150 157 7850 2150
2 1.30 1.35 1.38 1.34 67.00 33.00
3 1.14 1.10 112 1.12 56.00 44,00
4 1.08 0.95 0.95 0.99 4950 50.50
5 0.80 0.82 0.80 0.81 4050 59.50
6 0.68 0.70 0.65 0.68 34.00 66.00
7 0.60 0.60 0.55 0.58 29.00 71.00
8 0.55 0.55 0.50 0.53 26.50 7350
9 0.30 0.35 0.30 0.32 16.00 8450
10 0.20 0.20 0.20 0.20 10.00 90.00
11 0.00 0.00 0.00 0.00 0.00 100.00
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Table. 3-23. L Z-Zr,S/Ti0: &% £ &

A8 3Z-7r,S/TiO ) s 44 Uves S8 7F CH CHO
A7 T =(PPM) TS
(hr) =41 =42 =43 =z Rin aEECY (%)

0 50.00 50.00 50.00 50.00 100.00 0.00

1 46.00 46.50 46.50 46.33 92.66 7.34

2 44.00 44.00 44.00 44.00 83.00 12.00

3 42.00 42.50 42.50 42.33 84.66 15.34

4 40.50 40.50 40.00 40.33 80.66 19.34

5 36.00 36.00 36.00 36.00 72.00 28.00

6 33.50 33.50 33.00 33.33 66.66 33.34

7 31.50 31.50 31.50 31.50 63.00 37.00

8 27.00 27.00 27.50 27.17 54.34 45.66

9 26.50 26.50 26.50 26.50 53.00 47.00

10 26.00 26.50 26.00 26.17 52.34 47.66

11 26.00 26.00 26.00 26.00 52.00 48.00

12 26.00 26.00 26.00 26.00 52.00 48.00
RNES AE-ZrS/TIO 2 32 e #a#l7k= | CH CHO
A7 = (PPM) TEGAE
(hr) 5741 =42 =43 B aEECY (%)

0 50.00 50.00 50.00 50.00 100.00 0.00

1 48.00 4850 4750 48.00 96.00 4.00

2 47.00 4750 47.00 4716 94.33 5.67

3 47.00 47.00 46.50 46.83 93.67 6.33

4 46.00 46.00 46.00 46.00 92.00 8.00

5 44.00 44.00 4450 44.16 88.33 11.67

6 43.50 43.50 43.50 43.50 87.00 13.00

7 42.00 42.50 42.50 42.33 84.67 15.33

8 41.00 41.00 41.00 41.00 82.00 18.00

9 40.50 40.50 40.00 40.33 80.67 19.33

10 39.50 39.50 39.50 39.50 79.00 21.00

11 39.00 39.00 39.50 39.17 78.33 21.67

12 39.00 39.00 39.00 39.00 78.00 22.00

_73_



(4) F71=89 CGHs 7}2=9 AAA S
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Fig. 3-42. F71=89 Cils 7}2=9 AAA S
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Table. 3-24. L% 7rS/Ti0: £% =8
N | BES/TO B 39 wvas | fsis | CH
A2 & =(PPMD FERLE
AHE £ (%)

(hr) %41 %72 =73 it 6
0 2.00 2.00 2.00 2.00 100.00 0.00
1 1.40 138 1.38 1.39 69.50 30,50
2 0.95 0.98 0.95 0.96 48.00 52.00
3 0.50 0.45 0.45 0.47 23,50 76.50
4 0.15 0.10 0.12 0.12 6.00 94.00
5 0.00 0.00 0.00 0.00 0.00 100.00

A= 12-7Zr,S/TiI0 &% 9] P S-3] 7F 2 C 7H g

A7 % = (PPM) g

BE &)

(hr) %41 %72 =73 it %)
0 2.00 2.00 2.00 2,00 100.00 0.00
1 155 1.60 155 157 78.50 2150
2 1.35 1.3 1.38 1.36 68.00 32.00
3 1.08 110 112 1.10 55.00 45.00
4 098 1.00 0.95 098 39.50 60.50
5 0.78 0.80 0.80 0.79 33.00 67.00
6 065 0.65 0.68 0.66 28.50 7150
7 0.55 0.60 0.55 0.57 18.50 81.50
8 0.40 0.35 0.35 0.37 1050 89.50
9 0.20 0.22 0.2 021 10,00 90.00
10 0.00 0.00 0.00 0.00 0.00 100.00
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Table. 3-26. T-VOCs =4 2 3}

A ZH(min)
FEu= s
0 5 10 15 20 25 30

%= (PPM) 0.32 0.26 0.22 0.20 0.18 0.16 0.14

s
FEFAE(%) 0.00 18.75 31.25 37.50 43.75 50.00 56.25
= %= (PPM) 0.53 0.42 0.36 0.30 0.28 0.24 0.22

H
FEFAE(%) 0.00 20.75 32.08 43.40 4717 54.72 58.49

&5 =rel &8aE NOx 7k Ast Je& dotrr] $18te] 10cm «10cm

wxste] F7) 55 AY FAE AHEst] Ao

L| Electric Cirault. ||

N~ AL AR nd AR
i |l|[ii|l|ﬁ"l"{l{"ﬂi
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