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[ 1]
(hn) Si/Al (ICP) Si/Al (NMR)
1 HM5 20 5.0 6.5
2 HM10 60 10.0 10.7
3 HM15 130 14.9 15.1
4 HM16 140 16.0 16.2
5 HM20 160 19.9 19.9
6
( )
Si/Al
, 600 700
Si/Al .
HSM Si/Al
, Si/Al 5 100 %
700 90 1N 2
4
ICP Si,AI-NMR
2
[ 2]
(hn) (hn Si/Al (ICP) Si/Al (NMR)
6 HSM33 4 337 337
7 12
(Cu- )
1 5 6 1N 90
2 NH , —HM NH, —HSM
NH, —HM NH, —HSM 90 ,
Cu Cu—HM Cu—HSM
90
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1 6 3
1.9 2.2 % 6 CuHSM33 S
i/Al 0.7 %
[ 3]
(hr) ( Cu ( %) 2 ( %
VM)
Cu 2 Cu

7 CuHM5 2 - 0.2 2.24 -

8 CuHM10 4 - 0.2 1.93 -

9 CuHM15 8 - 0.5 2.01 -

10 CuHM16 10 - 0.5 1.98 -

11 CuHM20 20 - 0.5 2.03 -

12 CuHSM33 24 - 1 0.69 -

13 16
( 2 Cu— )
7 12 Cu—HM Cu—HSM , , 2
, 90
il 4 7 2
2 1
4 , , 1.68, 1.66, 0.98 0.88 %
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[ 4]
(hr) Cu ( %) 2 ( %)
1 M)
Cu 2 Cu 2
13 CeCuHM5 2 2 02 0.2 1.61 1.68
14 LaCuHM5 2 2 02 ]0.2 1.98 1.66
15 CoCuHM5 2 2 0.2 ]0.2 1.65 0.98
16 FeCuHM5 2 2 02 0.2 0.71 0.88
V-W/TiO, vV W 20 6.0 %
17
(circulator)
500 ppm , 500 ppm , 5% , 5%
100,000 hr ~1 150 500
450
(CuHM V-WI/TiO ,
5 7 CuHM V-WI/TiO ,
CuHM V-WI/TiO, CuHM
[ 5] V-W/TiO
(%)
()
175 200 250 300 350 400 425 450
V-W/TiO, - 10.8 45.0 85.5 95.2 98.5 - 97.0
7 CuHM5 455 78.3 98.3 99.6 99.8 99.9 98.5 95.1
(CuHM V—-WI/TiO , )
6 V-W/TiO, 7 CuHM 1,00
0 ppm 10
, CUHM , V-WI/TiO , 10
\Y%
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CuHM V-W/TiO ,
[ 6] V—-W/TiO
(hr) (%)
()
175 200 250 300 350 [f400 |425
V-W/Ti0, 10 - 8.5 38.2 62.5 80.6 [[89.5 [89.0
7 CuHM5 10 42,5 75.4 95.2 99.3 995 [99.5 ]98.2
( CuHM )
7 CuHM 110
150,000 hr . CuHM
CuHM ,
Si/Al
Si/Al
2
[ 71 CuHM
(ppm) (%)
()
175 200 250 300 350 f400 425
7 CuHM5 100 35.9 66.5 95.5 99.6 99.8 [99.9 [98.9
1,000 30.8 58.8 88.3 94.5 97.8 [97.9 [96.9
5,000 15.6 25.5 52.6 85.5 926 (936 928
20,000 1.8 2.3 9.5 405 705 905 [93.8
(Si/Al
8 Si/Al 150,000
/hr Si/Al 20
Si/Al
Si/Al 33 CuHSM33
Si/Al 20

10 -




10—-0356367

11 -

8]
(hr) (%)
()
175 200 250 300 350 400 425 [450
7 CuHM5 0 378 685 [953 [995 [99.8 [999 [989 [o71
10 163 |- 795 |- 995 |- 9.3 |-
30 63 [123 440 [880 [969 [989 [993 |-
110 18 |23 |95 405 705 o055 938 |-
8 CuHM10 0 320 677 980 [99.2 [99.9 [o94 [or4 |-
10 222 486 [958 [982 [99.9 [993 (984 |-
30 161 |346 |87.8 [975 [99.8 [99.0 986 |-
110 57 122 [345 [595 [s46 [o66 (977 |-
10 CuHM16 0 280 [50.7 950 [982 [99.9 [988 (o970 |-
10 202 425 924 972 999 [983 [oso0 [-
30 151 |324 |868 [97.0 [99.7 [Joso 974 |-
110 59 102 355 [565 [80.4 [946 [946 |-
11 CuHM20 0 141 323 922 975 999 Jes1 [96.3 |-
10 171 363 915 [97.2 [99.9 [o7.8 [96.7 |-
30 130 |31.0 |857 |96.6 |995 975 [958 |-
110 60 115 [392 [584 [760 [oos (939 [-
12 CuHsM33 |0 14 |33 144 |395 |[795 [ss6 |s15 [78.7
10 1.9 |20 [313 |646 |140 [325 [428 |-
2 CuHM )
9 2
2 ,
40
2
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[ ©]
(hn) (%)
()
175 J200 [250 [300 [350 400 425 [450
7 CuHM5 0 378 685 [953 [995 [99.8 [99.9 [9s9 |o7.1
10 163 |- 795 |- 995 |- 993 |-
30 63 |123 [440 [880 |99 989 993 |-
110 18 23 |95 [405 [705 [905 938 |-
13 CeCuHM5 |0 196 [324 [683 [940 [995 [956 939 |-
10 192 350 [752 |959 [995 948 935 |-
40 215 [388 |[775 [951 [99.0 950 [94.3
110 146 208 [66.1 |[89.0 [969 [97.8 979 |-
14 LaCuHM5 |0 156 303 [72.7 |964 [996 [945 929 |-
10 169 337 [81.7 |968 [994 [936 920 |-
40 169 [362 [781 [953 [989 940 [9256
110 83 197 [541 |[830 [946 937 940 |-
15 CoCuHM5 |0 200 |57.7 [o18 [981 [99.7 [o9.8 [Jo78 |-
30 116 [288 [838 |936 [996 [99.9 982 |-
70 91 |238 [764 |90 [993 [99.8 993 |-
16 FeCuHM5 |0 112 [218 [794 [o02 [997 [99.9 998 |-
30 78 118 [61.1 [782 [995 [99.9 999 |-
110 60 |88 [37.8 [633 [978 995 |99.7 |-
7))
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