


CcoD

PCB Dioxin

MRSA

NOx
SOx

[ ]

1991 1996 2001

1996

)

2002

1991 1996 2001 10




2001

200 a 15| 768 |
1996 & 630 |
/ =

199

%

‘%a

2002 2003 400 150 23
)

20

1930

1972
Nature
-3 20 1970
TiO,, ZnO 1990

1994
1997 Nature



600
500
300
200
100

587

428,

336,

293

-&fé

260

254

200
180
160
140
120
100
80
60
40

2002
2001

|
= 000

1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
1977
1976
1975
1974
1973
1972
1971

ST IO

B TiO2 Cata
ZnO Cata
O Sulfides

AN . g

7|

_—_mmmwgmmwzmmwgmmwgmm@@@@@wg

ST
NN
NN

"y

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

20
18
16
14
12
10

O TiO2 Cata
B ZnO Cata

Z

Y

7

7
é
%
/ .
/Illlllll
/
/
/
Ilé

%Illz

7
7

A
?
U
U
U
U
U
U
U
U
U
é
U

7
%
I
I
I
/I
7

S

S

S|

S|

SN

s

o O N~ O 1 < M N« O

1949
1948
1947
1946
1945
1944
1943
1942
1941
1940
1939
1938
1937
1936
1935
1934
1933
1932
1931
1930
1929
1928
1927
1926
1925
1924
1923
1922
1921
1920
1919
1918
1917
1916
1915
1914
1913
1912
1911
1910
1909
1908
1907

Chemical Abstracts



1950 1960 1970 1980
TiO,
Nature, 238 p37
(1972) Nature, 286
pa74
(1980)
Tio, TiO, TiO, Tio,
N,O
1917
(1917) (1940) (1950 1970)
1984
ZnoO Zn0O
H202
1865 1927 ZnO TiO, .
1870 General Aniline H. Gerischer
& Film Corp 1971
1958
Zn0 Zno N,O
J. Lunningham
1013 ) K. Tanaka
ZnO TiO,
1936 1971
Grotthus
Zn0
D
1818 N R Dhav
Nature, 129
p129
1932 G. N. Schrauzeg
Sato J M White
J. Stark J M Lehn
1908 1980




1990 2000
JIS
() 2004
Nature, 388 p431
1997
N-
TiO,
() C)
TiO, NOXx
2001
NOx (2003 )
(1996 ) .
1990
(2002 ) 2003
() () Pilkington
1994 () Saint-Gobain (
2001
1998
1992( ) PPG 2002 2004
1998
()
1995
1992 GaN ZnO
2001
2002 2003
)




1971 1991 2000 10
-5 30 7,542 87
1991
2000 12 80% 91%
1969 1972
1994 1997

1971 2001 |

11% &%
91%
80%
PATOLIS, WPI
1971 2001 30 -6 1993

1994

1,400

1,200

1,000

800

600

400

200

L e v e e e e v v i v e o o i i o e e o o o e e e v e N

© © © © © O © © © © O © Y W ©W © W W © VW © © © © VW © © © © O O

N N N NN N N N N 0 0 0 0 O 0 0 0 o 0O OO O O O O © © © O O

P N W A~ OO N ©® © O P N W s O O N0 ©O© O RPN W RO O N 0 O O B
] — —/ ——




97.6 43.0
41.3 54.5 21.1
19.5

1971 2001

08% ~ o
1.2% : 2.9% 0.3%
5.8%\< ? j 0.0% 0.3% i E 0.7%
o7.6% 98.7Y%
91.3% o
1971 2001
1991 2000
5.5% 0.0% 12.5% 16.1%
10.2% 203
41.3% 32%
25.0%
625% 48.4%
43.0% '
1971 2001

10.0% 9.4%
4.9% 0.0% '
19.5% 18.8%
0
54.5% o.4% 62.4%

60.0%
21.1%



220

e (O

52

B R R R NN N W oo oo o

6,878

//

100

200

500 / 6,000 7,000

300 400

8,000

9,000



-10

1998

()

()

()
()

()
GENERAL ELECTRIC CO

-10

1994 1997
-11 1992 2001
2001
1971 2001

0 100 200 300

400 500 600 700 800

10



-11

-12

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
-12 -13 -14
15 12 135( 117 13 73 55 | 44 34
@ @ 4 12 20 16 18 18 24 28
0} ) 6 10 22 18 14 24 13
0} 0} 27 25 26 15 1 7
4 3 6 32 18 10 7 5
10 21 4 27 22 11 3
0} @ 31 28 11 14 5
® e 6 3 9 9 9
Vi 4 6 38
@ 3 13 20 9 5 10 10 5
®

(0} @ @ 6 @ 6 17 8 24 7
8 1 15 10 1 9 3

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

-10-




-13

GENERAL ELECTRIC CO

()

3M CO
()

UNIVERSITY OF CENTRAL FLORIDA

()
PPG INDUSTRIES INC

E. HELLER & CO
PHOTO-CATALYTICS INC
ULTRA-SUN TECHNOLOGIES INC
()

-14

1992 1993

1994

1995

1996

1997 1998 1999 2000 2001

GENERAL ELECTRIC CO

SAINT-GOBAIN GLASS FRANCE
()

()
DEGUSSA AG

EASTMAN KODAK CO
()

0

General EI

ok

1992 1993

ectric Co

1994

-11-

1995

1996

1997 1998 1999 2000 2001

3M Co



Central Florida PPG Industries Inc
General Electric Co
1992

1971 2001 -15

-15

1971 2001

~ —~

14.3%

-16

80
96 98
85

-12-



-16

0%
o0 0% 0% Ok . O% 0% 0% 0% 0%
{] [ T T —]
L6] | 2| P [ 2%2%1%—2%;?]2% %%Z%MMZ%
98% Hay | L (2% st — = T e 1 E 2t 1 (2 L e
b | (3% ol [26] (3% 3% — = 1%
9% H3H H H—H—H H— HaHae 55 H2H H H*H H.H Hewl
6%| (4% - | 4% |
— 0 1 —
94% 5% a 4%) |3% n ol ||
o 1| | [ mil
mi= A%
n H —
90% 5% - o ol bl | | 1] b
st H Ot Horeet (| PYeedPet H I poY ] H H H Hef
— b3 | b4y D4Y P5Y P5Y
sev tbofl H HHHHF™ HHHHH | H H H H
PLA b1 || Doy o
0
84% | L - |
B5¢
82% | B3
80%
SRV J AN AN
Y " v G
-17 10
10

1971 2001

-13-




-17

1 2 3 5 8 9 10 11 12
() () (
() ) ( ()
()
( ()
()
(

o O o o

O O o
o O o 0 [¢)

o o

O O
o o O

| O [} o
o | O | O

o O

O o
| |
o o O O
O ¢} o
O o O o O
O O |
1991
1980
1990 1994

-14-




800

400
350
300
250
200
150
100

50

)

(

-18

2001
1999
1997
1995
1993
1991
1989
1987
1985
1983
1981
1979
1977
1975
1973
1971

700

600
250

500

400

1971 2001

300

200

100

125
100 r
75
50
25

)

(

b

2001
1999
1997
1995
1993
1991
1989
1987
1985
1983
1981
1979
1977
1975
1973
1971

-15-



250

200

150
1971 2001

100

50
160

120
80
40
0

)

(

2001
1999
1997
1995
1993
1991
1989

1987
1985
1983
1981
1979
1977
1975
4 1973

. 1971

80

60
40
20

160

140

100 120

80
1971 2001

60

40

20

-16-



-19

100
Univ Texas System A
Heller Univ Central Florida N Z Muradov CNRS P Pichat
-19
1 () 119 15 143 83% | 17%
2 117 15 141 83% | 17%
3 () 51 62 82% | 18%
4 34 4 35 97% | 3%
5 () 26 4 34 | 76%| 24%
6 () 29 29 | 100%| 0%
7 24 25 96% | 4%
7 21 3 25 84% | 16%
9 () 24 24 | 100%| 0%
10 () 18 18 | 100%| 0%
11 15 1 17 88% | 12%
12 15 15 | 100%| 0%
12 15 15 100% [ Q%
-20
1 | Us |Heller, Adam :;;g;s'ty of Texas 3| 7| 3 |13 | sau a6%
2 | us |wuradov, Nazimz  |UNiVersity of Central 12 12 | 100% o
Florida
3 | US [Langford, Cooper H UnlverS|Fy Technologies 3 2 2 7 29%(  71%
International Inc
4 | us |Linkous, Clovis o |UMiVersity of Central 5 5 | 100% 0%
Florida
5 | Us |Lepore, Giuseppe p | niversity Technologies o | 1| 1| 4 | o254 759
International Inc
6 US [Anderson, Marc A University of Wisconsin 1 2 3 67% 33%
7 | us |Bard, Allen J University of Texas 3 3 | 1004  o%
System
8 Pichat, Pierre CNRS Lyon 1 1 1 3 33%| 67%
9 Pelizzetti, Eizo University of Torino 2 2 100% 0%
University Hannover,
10 Bahnemann, Detref W |/"St ) 1 | 1 | 1004 0%
Solarenergie-forschung
GmbH

-17-




-21

Univ Texas
CNRS Univ Palermo Univ Torino
-21
1 147 1|Univ Texas 121] 1|Univ Palermo 59
2 118| 2|California Institute of 45 2|Univ Torino 58
3 105 Technology 3|inst. Chim. Phys. Ec. 37
4 88 3|Univ Notre Dame 41 4{Univ Autonoma de 36
5] 63| 4|Univ Wisconsin 39 5|Ec. Cent. Lyon 30
6] 54 5|Univ Cincinnati 36 6|Univ Sevilla 28
7 41 6/Univ Colorado 35 7|Univ Milan 26
8| 34 7|Univ California 29 7|Univ Barcelona 26
9 31 8|Purdue Univ 26 9|Hahn-Meitner-Inst. 15
10| 30 9|Florida International Univ 22 Kernforsch. Berlin GmbH
11 26 9|North Carolina State 22 9|Univ Erlangen-Nurnberg 15
11 26 Univ 9|univ Coll 15
13 17
() 81 1|Florida Sol. Energy 16 1|CNRS, Lyon 92
21( ) 78 2|National Renewable 16 2|CIEMAT-PSA &l
3 19 Energy Laboratory 2|Swiss Federal Institute 31
4 18 3|Argonne National 14 of Technology
Laboratory alcsic 25|
5] 7 4|Sandia National 13 5|Franhofer Inst. 21
Laboratories Solarenergieforschung
GmbH
6] 6] 5|Solar Energy Res. 9
710 5 Inst.,Golden,CO
8| 4
8 4
17 1|E | du Pont de Nemours 8 1|Paul Scherrer 5
() 10 1]United Technologies 8| 1|Ciba-Geigy 5
3 ) 6 Research Center
Chemical
Abstracts

-22 -23

-18-



-22

1992 1997 2002

3 18 22 43
6 7 13 26
7 9 7 23
9 3 11 23
2 9 11 22
() 3 6 5 14
2 4 7 13
CREST 0 0 11 11
() 0 5 6 11
3 4 4 11
0 3 8 11
1 0 9 10
63 123 167 353
1992 1997 2002
California Inst Technol, CA, USA 2 1 1 4 M R Hoffmann
Santa Clara Univ, CA, USA 0 3 0 3 P E Hoggard
Ohio State Univ, OH, USA 0 3 0 3 P K Dutta
Univ Massachusetts Dartmouth, USA 1 0 2 3 Y Zuo
Chinese Acad Sci, PRChina 1 0 1 2 L Li
Concordia Univ, Montreal, Canada 2 0 0 2 E Pelizzetti, N Serpone,
D Lawless, R Terzian
Harvard Univ, MA, USA 2 0 0 2 A Hoffman, B Carraway
Univ Notre Dame, IN, USA 1 1 0 2 P Kamat
Univ Puerto Rico, Puerto Rico 1 0 1 2 R Arce
Univ South Calorina, SC, USA 1 0 1 2 JL Ferry
Univ Strathclyde, UK 0 0 2 2 C M Gordon, I R Dunkin, A J
McLean, M J Muldoon
Univ Torino, Turin, Italy 2 0 0 2 C Minero
41 31 29 101
CREST: -24
-23
180
160 ——B
140 —8
120
100
80
60
40
20
0
1992 1997 2002

-19-



NOX

NEDO
2002
-24
=24
NOxX
Co,
NOx
co,
NEDO
CREST
417 A02 co,
A05
JIS , 1SO JFCA
1S0
EJIPAC
JFCA:
1960
1980 1990

-20-




1986 Tio, NOX
10
1980
1990 1992
1994
2003
1999
-25
1990
-25
1960 Tio, 1930
1930
1960 1970
N,0 J Cunningham K Tanaka 1971
1967) 1972
1968
1970
1980
1970 S Sato, J M White J M Lehn
1980 1990
TiO, 1986
1984 M Graetzel 1991
1992
1991 a)
b) A Heller
¢) M Anderson
NOx 1992
1993

-21-



1990

1997
1998 1994
1994 1997
COP3 1996-
2003
NEDO 2003-
1994
1995
1
1999 2)
2002-
2003 Pilkington plc
2001
2003.07.01 2003
CREST
1999-2003 ( 2003-2008)
2003-2008
417 2001-2006
1998-2002 2003-
-26
1,200 E 2003.7.1 J
1,100
1,000
900 1967
1968
800 1970
700 1970 J
600
500
400
300
200
100
0 L mm | g | T o I o |
b o ol bbobbobbbbbbbobbbbhbbobbbohbbbihbbobod
AR INFT IRV IR TSI SIS S8 RES LB 8 8R
)

-22-



1999

1
=27
-28
=27
1999 2000 2001 2002 1999 2000 2001 2002
59.5 81.1 91.3 90.5 63.9 63.7 63.3 60.6
18.4 28.5 27.3 29.5 19.7 22.4 18.9 19.8
6.0 7.8 16.0 9.4 6.5 6.1 11.1 6.3
4.7 7.1 8.1 13.9 5.1 5.6 5.6 9.3
4.5 2.8 1.6 5.9 4.8 2.2 1.1 4.0
93.1 127.3 1443 149.2 100.0 100.0 100.0 100.0
1 (2000 2002 )
113 49
2
2002
1994
-28
-28
350
300
250
200
150 /49,
100
50
0 O B—= ‘
1994 1995 1996 1997 1998 1999 2000 2001 2002
—— -~ -0 ‘
) )

-23-

2002



-29

-29

1994

2,000 /).’,,||
1,800 FF;KK( ) 4“1
1600 |
C )
1,400
1,200 | ()

()
1,000 — r

E;HCC()
800 () p
()

600
400 ()
200

o L . [ [T

-

300

1 250

1 200

150

100

AlTK( )

1994

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

| = = |
() ()
25%/y 2005
2010
1,000
2020 2,000
2000 -30

-24-

500

20%/y



-30

3,000 1

1,000 T

5001

300 + ’

100

2000 2002 2005 2010 2020

)

=31
P V Kamat M R Hoffmann K A Gray A Heller
M A Anderson D F Ollis
E Pelizzetti D W Bahnemann

J Kiwi
Pichat

AIST

AIST AIST

-25-



-31

2B6(13), 4A4(11), 5A3(10), 3A1(10),

Univ Wisconsin-Madison, WI US Anderson, Marc A 3A2(10). 4Bx(10)
Harvard Univ, MA us Hoffmann, Michael R 4Bx(14), 5A2(9), 5E5(7)
Univ Notre Dame, IN us Kamat, Prashant V 4B2(22), 4Bx(9), 5E5(7)
North Carolina State Univ, NC US Ollis, David F 4A4(10), 4Bx(8), 5E1(8)
Northwestern Univ, IL us Gray, Kimberly A 4B2(14), 4Bx(9), 5E1(6)
Univ Texas Austin,
TX(retired) us Heller, Adam 2B6(11), 3A2(6), 4B6(4)
Univ Torino, Turin Italy Pelizzetti, Ezio 4B2(32), 5E1(28), 4Bx(19), 1B1(10)
. _ 5E1(29), 4F3(23), 4B2(20), 4Bx(20),
CNRS Lyon Fr Pichat, Pierre 181(21)
Univ Hannover, Hannover Ger Bahnemann, Detlef W 4B2(29), 4Bx(15), 5E1(14), 2D1(13)
CIEMAT-PSA, Madrid Spain Malato, Sixto 4B2(23), 5A3(18), 4B5(16), 4Bx(14),
2D1(13)
EPFL, Lausanne Switz  Kiwi, John 4B2(19), 4F1(16), 2D1(11)
Jpn Anpo, Masakazu 5D1(49), 2B1(43), 4A1(40)
KSP Jpn Fujishima, Akira 4A4(13), 5D1(12), 4B2(11), 3A2(12)
Hashimoto,
Jpn Kazuhito 4A4(14), 3A2(13), 5D1(12), 2B6(10)
Jpn Dohmen, Kazunari 4F1(38), 1A5(20), 2D3(16)
Jpn Hidaka, Hisao 4B2(34), 4B1(21), 5E1(21), 2D1(12)
Jpn Yanagida, Shozo 2D3(23), 4F1(19), 4F3(16)
() Jpn Arakawa, Hironori 4F1(24), 1B1(14), 2D3(14)
() Jpn Takeuchi, Koji 4A1(14), 3A2(6), 4A4(4), 2B6(4)
() Jpn Taoda, Hiroshi 3A1(4), 4Bx(3), 1B2(3)
ég?}iﬁgem' Chinese Acad Sct. pocina zhao, Jincai 4B2(25), 5E1 (16), 2D1(7)
Wuhan Univ Tech PRChina Yu, Jiaguo 3A2(15), 2B6(11), 5D1(9)
The Chinese Univ Hong Kong PRChina Yu, Jimmy C 3A2(6), 4A4(5), 2A1(6)
E:?VHO”Q Kong Polytechnic oo ina Li, X z 4B2(10), 5D1(6), 1B1(4)
Lanzhou Inst Chem Phys, i, i,
Lanzhou PRChina Li, Shuben 2D3(5), 4F5(5), 4F3(3)
Zhongshan Univ, Canton PRChina Shen, Tao 4B2(7), 5D01(2)
Pohang Univ Sci Tech, Pohang SKorea Choi, Wonyong 4Bx(11), 5E1(5), 1B1(5)
Sungkyunkwan Univ, Suwon SKorea Kim, Byung-Woo 2B6(4), 3A2(3), 4Bx(3)
KAIST, Taejon SKorea Park, Seung Bin 3A1(4), 4Bx(3), 2B2(3)
Chungnam Nat Univ, Taejon  SKorea Yoon, Minjoong 4B2(4)
) 1-1-3
-31
40 I1S1
SciSearch Chemical Abstracts
-32 -33
1972 Nature 1,240

-26-



-32

First Author

Fujishima, A |Nature, 238 (1972) p37. 1,240

Turchi, C S J Catal, 122 (1990) pl178. 511

Ollis, D F Environ Sci Technol, 25 (1991) p1523. 317

Matthews, R W |J Phys Chem, 91 (1987) p3328. 283

Sakata, T Nature, 286 (1980) p474. 281

Matthews, R W |J Catal, 111 (1988) p264. 275

Wang, R Nature, 388 (1997) p43l. 244

Lehn, J M Nouv J Chim, 4 (1980) p623. 199 |Ru

Bickley, R 1 |J Solid State Chem, 92 (1991) p178. 152 |TioO,

Anpo, M J Phys Chem, 89 (1985) p5017. 143 |N,0

-33
First Author
Hoffmann, M R Chem Rev, 95 (1995) p69. 1,318
Fox, M A Chem Rev, 93 (1993) p341. 716
Mills, A J Photochem Photobiol A, 108 (1) (1997) pl. 706
Legrini, 0 Chem Rev, 93 (1993) p671. 642
Linsebigler, A Chem Rev, 95 (1995) p735. 618
Kamat, P Chem Rev, 93 (1993) p267. 485
C Turchi D F Ollis
R W Matthews
R Wang Nature, 1997 7 244
M R Hoffmann 1995 Chemical Review
1,318 M Fox AMills O Legrini A Linsebigler
1980 1990
1995 -34
-35 1970
1980

-27-



80

2002

2001

2000

1999
1998
| 1997
1996

1995

1994

1993

1992
1991

1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
1977
1976
1975
1974

1973
1972
1971

-34
40
35
30
25

-28-




-35

400

350

300

250

200

150

100

120

100

50

30

-29-



-36

-36

PVD
CVD

JIS ISO

)

(

-37

-30-



=37

voc
SibB
)
-38 -40
-38

4%

1971 2001

1971 2002

-31-



-39

140

120

100 i
80

20

1L

1991 1992 1993 1994 1995 1996

1997

1998

1999

2000

| = — —

40

2001

30

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
— = — = - ——
50
) 9___<\\\\0
30 -
) / -
10 ] _—
0 MW . . . . =. . =
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
‘ — —a — —_——
20
15 / o
1
10 / —
5

1991 1992 1993 1994 1995 1996 1997

1998

1999

2000

2001

2002

80

70

60

50

40

35

30

25

20

15

10

-32-



-41

-41

-42

-42

160

120 /

Ll W= L
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

— — — —_—

Sio2

Sio2 +

TiO2, zeolite

Fe203, CoO

Na

(Cr

PVvC

0 20 40 60 80 100 120 140 160 180 200

-33-



PVD Dual Magnetron Sputtering DMS 2002-348665
5 50 W/cm? 30kw 2001 ()
0.4 3.0Pa 10 50%
330 360
0.5 2.0 m/min
Na Si0, 20 100nm
Ti, Si
600 mm x 400 mm max 60 mm
10,000 1,000
PVD 2001-073116
Ti 0.001Pa 1999 ()
)
Ti
200nm
3.0Pa 0.01-2.0Pa
N, TiNX
CVD CVD CVD 10-202776
11-079788
360 mm x mm m/min 1997 ()
500 mm x 500 mm x  mm
1.5m/min
CVD 15 mm
1mm 3.2m
6.0m
570 580 620
SUS 180
200 220
1.8y m/min
Ti(0'Pr), 100g/min 180
-60 12kPa 0.001kPa
TiO, 19.6%
CVD ALO; Sn0,-F
220nm Ti0, 140 + AL,0; 80nm
CVD EP 518755 11-512337
Ethylene + SiH, CVD SiOC 50nm 1995 Saint-Gobain Glass
Tio, CWD 15 65 nm
CVD CVD 2000-513695
PPG SOLEX 140mm x 305mm X 4.0mm 1997 PPG Industries Inc
127cm/min  CVD 75 NL/min
Ti(0iPr), 2% NH3) CVD
554 540 121 26min
Na F-Sno,
CVD CVD 2001-007363
600 750 1999 ()
Sn0, Ra 1.5 80nm
TiO,
670 720 CVD 2003-501338
Ti TiO, 30nm 5 20nm 1999 Pilkington plc
Na Si0, SiON SioC
Ti TiCl,-EtOAc N,
60nm 5m/min
W096/29375
Si (OEt),-EtOH-H,0-36% HCI 10cm 2756474
80 Ti(OEt),-EtOH-36%| 1995 ()
HCI
TiO, 45y g/cm? 150 10
500 Anatase
TiO, TiO, + Ti(OR),

-34-




-44

11-512337
1995 Saint-Gobain Glass
SioC TiO,
2003-1129490
TiO, 2001
500 750 500 200 ()
10MPa t, sec
a, mm a /t? 0.2 5.0
Ti(OR), TiCl, Ti0SO,
1,000 mm x 1,000 mm x mm
IN AcOH
TiO,
15cm 0.2MPa
2 625 550
50sec 500 200 1l4sec
W096/29375
TiO, Si0, 2756474
TiO, 1995 ()
TiO, TiO,
-44

[TT J/ANA T A

1994 1996
DSCB 2000

1998

)

-35-

PPG Industries Inc 2002
Pilkington plc 2001
Saint Gobain Glass
AFG Industries Inc
JFE 2000

2000
YKK 1999

1997

1999

1998

2002
2000
JFE 2000
() 1999
1999
1999
1999
2000 |
2001 |
14




1994

(

06-278241 1992

)

07-051646 1993
(@)

08-313705 1995
()

09-071437 1995
)

11-511109 1995

Heller Adam

(

11-165041 1997

)

11-315592 1998
)

TiCl,

04-354542 1991
(@)

10-071197 1991
()

NOx

08-071370 1994
)

2001-150586 1995
)

0.5mm

09-56549 1995
)

08-117556 1994
(@)

09-228695 1995
)

NOxX

09-227203 1996
)

09-310318 1996
(D)

-36-




-37-



-38-

JIS

150



