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was allowed to heat to &rhméfiérd Bjomidehe. var |3ac 15 setting was the
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d( A) Q'1(0) 7.89 11A4sfymthesized :(g ‘2’8” 0100 8.78 ~ 10.07
26 8.75  10. 11789 egidlo WO 26 40 9.81 9
9.05  9.77 14 559 15200 % 40 § 5, 1128 99 o 9.80
9. 0249 1 10.98  §o06 981 1 ¢ 10.86s 8798 14 1 11.88 7.4
11 11.85  7.479.84 B8982.49 3 7.0880 992 12.50  7.08 1
45 108815 8086. 73 1 1695 808 17 1 6.72 8
45 13.89  6.38 1188 7453 ggl1l ¢, 3486 %714 60}  6.07 9 -
14. 7 6. 02 171 279 193599 3 1¢3$34 9 62 5.95 ©  2.15.48 45
5. 72 9 % 5873 .88 50138a . 15.89 558
11 15. 85 5 594.60 1 6.07 9 16. 4 5. 39 3
16.50  5.37 3149925 toks. 1410 | }472 ?3’2 675 15 2 17.65
5.02 2 17.60 . 504 o4 17:2%8 5% 24 17.76
i" %0 555 % 89 558 1 1585 689 11 o 13 %6
- 48 539 3 1650 537 3
1725 514 4 1723 5.15 2
17.65 502 2 1760 504 4
- 17.76  5.00 4 17.76  4.99 5
55 | 1813  4.89 1 55
| 1880  4.72 1 -_
1926 481 9 1921 462 4
1990 446 3 1985 447 1
2035 438 11 2032 437 6
60 2085 426 12 2082 427 8 60
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£ 46 .3 19.85  4.47  1.20.35 . 4.36 11 20. 32 ¢
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8 6 .60 - G832 g
Fi ni shed Catalyst 21.75 4.09 21.75 4.09 3 -22:19 4.01
8 22.16  4.01 4 Teble3(@Btdb 3.84 100 23. 13
3.85 65 23.25 3.83  AsSpwheszed 3. 76 2 KinishedCatab3t 3. 76 16
23.92 ¢3.72 45, 221356 4092 0 242335 34§ﬁ 39 24. 52
3. 63 =_§; 10 §§1924 13:. 348 2213 65
10 25.55°  3.49 4 2338 503843 44 352 590 38344 53 12 25.84
3.45 5 26.35 . 3.3823672 37526 164 3. 3303 5086 688 3.34 7
26.53  3.36 5 15 2392 372  &6.95. 239031 3.72 9 3226.92 3.31
7 15 27 3 Jf 24388 33626 31 27.63
3.23 12805 318 2%92 3%38 13§g {12452 13328 45 8 314 3 19
gségo §i14 1 29 ) gg 38 g 34?99 313 129.35 3.0
8 5
20 30.18  2.96 8 35 3334 88> %3 3 131.23
2.86 2 31. 20 22338 32431.507 2.8453 B3 .15 5 2.78 1
32.12 18.79 1 25 2695  3.31 82.802692. 73331 3 7 32.71 2.7415
2 . 25 33.2%45. 2.8%5 13 (33738 3269 3 1 33.80 2.65
1  33.69 2.66 1.34.38 261 4 §;§334 ggg 2.61 2 34.71
2.58 1  34.55 2 30 2.57 1
35.06 2.56 2 2815 IS 30335, g4°2 5838 13575 2,51 3
35.63 252 2 36. 2825 2 395 11 j 538 043042 49 33 32 36. 28
2.48 2,86.72 2.45 29k  3%gd8 % 46 29.85 1 3/goll 12 20
37.18 2,42 2 35 | 1% 54l 303840 296 4 5 37 56  2.39
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1 40.39 2.23 1 . 30282 28622 2 1 }31.200. 4287 2 232 140
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36.10  2.49 5 { 36.04 249 3
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3672 245 1 3658  2.46 1
- 3711 242 3 3718 242 2
35 3753 240 4 37.56  2.39 2 35
38.31 2.35 1 '
38.79 2.32 1
3917 - 2.30 1
4039 223 1 | -
4062 222 1 } 4045  2.23 1
40 4099 220 1 4089 220 1 40
: 41.45 2.18 1 4143 2.18 1
4178  2.18 1 4180 2.16 1
4250 213 - 1 4248 213 1
- 4288  2.11 1 4283  2.11 1
45 4324 2,09 1 4313  2.10 1 45
43.56 2.08 | . 43.53 2.08 1
4381 207 1
45.15 2.01 9 4502 2.01 6
4548 199 9 4550  1.99 5
50 4625 196 1 | 50
46.51 1.95 3 46.50 1.95 2
4750 191 3 4742 19 2
844 188 2
4860  1.87 4 { 1883 198 z
4948 1.84 1 4953  1.84 1
55 49.78 1.83 1 49.92 1.83 1 55
’ 50.18 1.82 1 50.27 1.81 1
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Cat al yst 50. 87 1. 5'940 1751 40 1 1.9827 178 54 27 1.78 =1
.5 .B ;1 ir7 2 25166 51746 14,77 151.90
1.76 1 . 51.9 1. ’7 Y52 % 15 d 53.21 ° 1.72
1 53. 17 1. 725321 1158.50 1 1.78317 1172 53165 1.71 1
10 : 6350 - 171 1 53856 54123 1169 1 ,
10 54093 1.67 2 54,92 1.69423 1685 251 1.66 3 10
55. 05 1.67 1548355 1671 65 2  154.92 5%-.520 .65 1 55.92
1. 64 1 56.18525 1 @86 :‘1’t 15 8606 - 1.6 }56.69 1.62
1 56.55  1.630855 ;168 3570 1518890 3 1.62 <1 57.19
1.61,5 1 57139927482 1 55 BEI2 14 {5904  1,5615
1 58. 96 1.575690 1142 <in the foI | owi ng Exanpl es (i.e. Exanples

2-8) X-ray diffracti emipattaret for the c87aByti d.&ormof - 20 the respectlve
materials is shown in the table foIIovmn 82Re Eﬂrﬁple Exanpl e .2 Same as
Exanple 1 with the e%@@ﬂtloﬁ 5t6hat 51 gmo 88Acl . 1573120 hnd 35 gm of HC
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L e ARSI R e i 47 1
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fol | owi ng eSanveis Eganipje 1 with thr exvaptips that G @Ml Ru@orH.Q P'tqﬁ-'rgg“ 8fHC wpreused in

tr eat e mtage ¢fémht<tm"m' mmmunmmhewgh "eﬁc!do s in Shasidds:
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8' 79 va m interpla &aQZQs, lattice $smimetry, and lelatiVe fhdensity. 9. 0 1 35 _
10. 95 8.0 35 11.87 7.46 1
12. 48 7.09 1 13. 20 6 7lable4 g 13,90 6.37 11 40 -
14. 7530 6.01 18 ;’{Az’ 1’ o 40 14.92 5.94 30 3
15. 52 5.71 ‘9 15. 88 ;?135 58 105 12 J%% 50 5.37 3 45
17. 27 5.13 3 9,07 7 11 45 17.61 5. 04
5 17.81 4.98 " 6 18.15 gg1 4. 8§ 19 -
35 ' 10.95 8.08 1 35
11.87 7.46 1 -
1248  7.09 1
13.20 6.71 8
13.90 6.37 11
40 14.76 8.01 18 40
14.92 5.94 3
16.52 5.71 9
15.88 5.58 12
16.50 5.37 3 -
45 17.27 5.13 3 45
17.61 5.04 5
17.81 4.98 6
18.15 4.89 | }
- 18.83 471
50 19.23 4.62 4 50
19.87 4.47 1
20.35 4.36 7
20.84 4.26 8
- 21.79 408 . 2 5
58 22.18 4,01 3 5
23.08 385 66
23.28 382 . 32
23.65 3.76 16
60 23.92 372 36

60
24.29 3.66 .9 :
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522.188° 401 - 32308 3.85 . 66 23.28 GB 033 3668 8
23. 65 3.76 16 60 | 23.92. 3.72
36 - 60 24Table 4 (cont'd) 66 9 8 i
GB 2 033 358 B8 Table 4 (contd. 2820 dfAH(AJ i, 1/ 10 24.53 3.63
924,78 3.59 3 24.54 34.33 '363 g 5
553?%563135 5 26.18 3.% 8 37 .3352 3 2636 . 4 26. 9.2 5
| 25,8 3. - o Sa o
10 27.63 3.23 12804 8% 28. 43 3.14 2 29.22
3. 06 2 ' 26.185 15340 = 2 : : 29. 30
3.05 2 29.87 - 2.99 - 9 30689 2366 46 30.55 2.93 1
31. 23 2.86 2 - : 26.92 331 2 208 |
31.55 19 2 84 <1 _ _2;-32 3-§6 3-;2 15 2.78 1 32. 7%
2. 74 2 33.37 2. 69 1 337 6 125 : -
34.30  2.61 2 __ §8'§3 g"g 25 34.60  2.59 2
35. 04 2.56 6 35.63 2 8% 2 ¥%09 2.49 3 -
30 30 | 369.33 2087 22 36.60 2.46 1
37.18 16 2.42 2 37.54 2.2930 2 20550 2 Z 23 1 - 15
535 - 402987 22.99 91
3 41.45 2.18 1 41.73 2029 1-932.50 6 2,13 <1 42.88
2. 11 1 40 | 432 2.10 1
- 312 2.
40 43.53q 2.08 1 45.04 312_-531 - 2_§445. 521 1.99 5 46.48 20
1.95 2 - 45 45 | 47. 40
1.92 2 48. 47 1.88 2 3215 278 1
S 3273 . 274 . 2
33.37 2.69 1
33.75 2.66 1
25 | 34.30 2.61 2. 25
. | 3460 259 2
35.04 2.56 6
35.63 252 2
36.09 2.49 3 30
30 | 36.33 2.47 2
: . 3660 246 1
37.18 2.42 2
37.54 2.40 2
40.50 2.23 1
35 . 4099 2.20 1 35
- 41.45 2.18 1 :
4173  2.16 1
42,50 2.13 <1
42,88 2.11 1
40 _ : . 4314 2,10 1 40
. . 4353 2,08 1
45.04 201 7
45.52 1.99 5
46.48 196 2 45
45 4740 192 . 2
| | 4847 . 1.88 2
48.83 1.86 1
14950 1.84 1 50
49.83 1.83 1
50 : 50.23 1.82 <1
. 50.90  1.79 <1
61.24 1.78 1 |
51.74 1.77 1 55
‘ . 62.05 1.76 1
55 - ' 52.33 1.75 1
' . 53.15 172 <1
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50 49+ 83
.1 50 - 50. 23 1.82 <1 50.90 . 1.79 =
1.78 1 51.74 . 1.77 1 52.05 1.76 1 52.33
1 53.15 1.72 <1 @B 2 033 358 B O TEBI2 033(3aMB U. 9 29
1/ 4 53. 65 1.71 <1l 54.30 - 1.69 35
54, 98 1. 67 3 55.30 1. 75 . 1.65 1 56.05
1.64 <1 56.55 1.63 . Tzaloqﬁbh”“i“% 57.20 |
1.61 1 d,’"ge 1.56 1 Exanple 3. Sarre
as Exarrple 1 except that 2 gmsﬁsd-QPt Cl1.89 nH2C3 was used .instead of t
chron%um conmpound. Al so, 35 gns498 HCl rwef# aced 3 he H2S04. 15
Tabl e 6630 186 20 1 drA) . 1/ 7.90 11.2
100 8. 80 10.0 60 9.10 557% 7 165, 201 . .
9.85 9.0 2 §°°5 }54 0 11.02 8. 03 1
11.92 7.42 2 12.53 67"?%6 _ ef 13. 2 6. 69 8 25 .
13. 910 6.36 12 57.20 1.61 1 25 14. 77 6. 00 1fo
15.0 5. 89 3 15.54 5.70 10 15.89 "~ 5.58 13 30
16. 54 5. 36 4 * 59.03 1.566 130 17.27 5.13 -2
17.58 5 04 5 17.80 . 4.98 6 18.20 4 87 : 1 35
18.8 ‘E as Ex t that 2 geéﬁ“p{?:l"“% 3 insi ég he ch >
19. 9 gg S Exa %; e a A wa was-use mst&a the cl mmzm
51 8 compou Iso, 3? f replace 40 22 21 4 00 5
22.505 3.95 3 23.10 3 85 Tabl!i% 23,34 . 3.81 35 45 16
23.72 3.75 22 112 1’6’0 45 23.95 3.72 39
24.33  3.66 - 14- 24.57 8'833. 62 102 13990
' 9.10 9.7 14 _
- 20 9.85 - 9.0 2 - 20
11.02' 8.03 1
11.92 7.42 2
1263 | 7.06 1
13.23 6.69 8
25 13.93 6.36 12 25
' 14.77 - 8.00 18
1504 589 3
15.54 5.70 10
1589 558 13
30 16.54 5.36 4 30
17.27 5.13 2
17.58 5.04 5
17.80 4.98 6
1820 - 4.87 1
35 18.80 4.72 1 35
19.25 4.61 5
19.90 4.46 2
20.37 4.36 7
20.85 4.26 10
40 21.80 4.08 3 40
22.21 4.00 5
2250 3.95 '3
23.10 3.85 65
23.34 3.81 35
45 23.72 3.76 22 45
23.95 3.72 39 -
24.33 3.66 14
24.57 3.62 13
24.86 3.58 3 :
50 25.53 3.49 3 50
25.87 3.44 6 :
26.13 3.41 3
26.57 3.35 5
26.97 3.31 8
55 27.42 325 4 55
' 2762 = 3.23 1
2808  3.18 1
28.44 3.14 1



24. 86 3.58 3 50 ' . 25. 53 3. 49 3"

S0 25.87- ~ ' 3.44 6 26.13 3. 41 3 26.57 3.35 5 26:97
3.31 8 - - 55 55 : 27,
3.25 10'427.62 323 1 28 08 3 18 1 SBR033 3588, W
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10 Table 5 (cont'd. ) 20 . d(A) Tabid8({com@)7 ~ 3.06 29.40 3.04
4 S 5 29 dlA) m, 29. 90 2.99
13 30..22 2.96 7 30.55 204793  3.061 31. 23 2.86 2 31.58 .
2.83%_- 110 ' 2040 - 33045 42,73 1 g
10 32. 7@ 2.73 3 33.47 2999 g 2391 33.129 2.65 . 1 34.37
2.61 2 15 gg-§ ) 3§ §7 2.59 2
15 35.05 . 2.56 - 2 35.70 379452 2863 36. $2 2.49 4 36.25
2.48 2 20 3158 36.830 12. 45 1
20 37.23 2.42 2 37.56 2. 39 3 38.25 2.35 1 38.72
2.33 10 1 25 32.15 39,780 12.30 1 10
25 39.75 = 2.27 2 40.30 3279 24 2731 40.&2 - 2.22 1 41.03
2.20 -1 30 a3 43648 2.18 1
30 41.81 2.16 1 42.50 3378 13 3 g 42. 5}5 2,11 1 43.20
2.10 1 35 . 43%8 2.08 1
35 45.13 2.01 8 45.60 343%. 99 2617 46. 23 0 1.97 2 46.55
1.95 ‘16 3 40 : 3467 472468 21.92 2 15
40 48.51 1.88 2 48.83 3505 86 256 49 25  1.84 1 49.85
1.83 145 3879 5028%  J1.82 <1
45 50.88 1.80 <1 5118 3827g TWos1.f 177 <1
20 36.70 2.45 1 20
37.23 2.42 2
37.56 2.39 3
38.25 2.35 1
_ . 38.72 2.33 1
25 39.20 2.30 1 25
. 39.75 ° - 227 "2
4030 = 224 K
" 40.62 . 2.22 1
. 4103 2.20 1
30 : 41.48 "~ 2.18 1 30
o . 41.81 2.16 1
42.50 213 <1
42.95 2.11 1
' 43.20 _ 2.10 1
35 - 43.53 2.08 1 35
_ . 45.13 201 8
45.60 1.99 7
46.13 - 1.97 -2
" 46,56 - 1.95 3
40 ' "~ 47.45 1.92 2 40
’ 48.51 1.88 . 2
4883 - 1.86 2
49.55 1.84 1.
49.85 183 - 1
45 50.20 1.82 o<l 45
' 50.88 1.80 <1
51.18 178 . <1
51.70 1.77 <1
. 51.98" 1.75 . 1
50 : 52,27 .75 1 50
563.25 172 . «d
5363 - 171 <1
54.93 1.67 3
. 55.18  1.66 2 _ _ _
55 55.65 1.65 1 . . 55
_ ' 5593  1.64 <1 :
5650 = 1.63 1

56.90 1.62 <1



1.75 1 50 : ' 52.27 ' 1.75 1 *

1.72. <1 53.63 1.71 . <1 54.93 1. 67 3 55.18
2 55 _ I 55.65 -1.65 1 : .
1.64 . <1 56.50 1.63 1 56.90 GB 2033 3888 "1 -
. GB 2 033 358 B
11 Table 5 Contd. 20 FA) - Tdblé 5Contd20 1.61 1 58.30
1.58 <15 - 20 - di4)8.98 i, 1.57 1

5 Exanpl e 4 Sane as Exanple 15220ept 6131gm of 11 n% SO4). was used in pI-__-.qcl_é .
of thg chronium potassi um sul fggtgg. TabI}dg_BIG 10<1 Ny

29 d( A 14 1107.90 11.2 100%8. 80
10. 0 419,05 @ - 9.8 13 9g@emplesa 9- 0 1 15 .
10..98 S3mB@s Exampleli except 6.3 gm of In;(SO,), was used in place dfthelchrdiium potaséiufi 1
12.50 sulfatd. 08 1 13. 22 6.70 8 13.92 6. 36 12 20
14. 75 6.01 13 Table 6 20 14.90 5.95 2
15.530 571 8 15.91 _265 57 101""2" 11 34652 5. 37 325 10
17. 25 5.14 2 Z;'go 106 . 25 17.63 5.03 4
17. 82 4.98 5 18.18 go&. 88 gg 1 11-'35 83 4.71 1 30
19. 27 4.61 4 9.85 9.0 1 30 19.93 4. 45 1
20. 405 4.35 6 20.88 1098.25 806 8 21183 4.07 2 35 1§
22.22 4.00 4 11.85 7.47 1 '35 23.10  3.85 75
23. 30 3.82 40 .23.68 1258 7¢ ';-3317 231 95 3.72 30
40 40 | }gg 4.30 320 3. 8 24.55 3. 63
8 25.%7 3.48 2 25.901475 3 44801 5126.22 3. 40 2 45,4
26. 57 3.35 4 14.90 . 5.95 2 45 26.97 3.31 7
27. 40 3.26 3 27.65 1558.23 671 1 8 :
156.91 5.67 1
16.52 6.37 3
25 - 1726  5.14 2 25
17.63 5.03 4
17.82 498 5
18.18 488 1
: 18.83 4.71 1
30 _ 119.27 461 4 30
: 19.93 4.48 1
20.40 4.35 6
20.88 4,25 8
21.83 4.07 2
35 2222 400 4 35
23.10 3.85 76
23.30 3.82 40
23.68 3.76 17
23.95 3.72 30 20
40 24.30 3.66 8 .
24.55 3.63 8
25.57 348 2
25.90 344 B
26.22 3.40 2 '
45 , 26.57 3.35 4 45
26.97 3.31 7 '
27.40 3.26 3
27.66 3.23 1
28.08 3.18 1
50 28.45 3.14 1 50
. 29.23 3.06 2
29.33 3.05 2
29.90 2.99 8
| 130.18 2.96 5 :
55 3050 - 293 1 55
: 3125 = 288 2
31.53 2.84 1

—t

32.17 2.78



28. 08" 3.18 1 50 - . : 28. 45 3.14

50 29.23" 3.06 2 29.33 3.05 2 29.90 2.99 8 .30. 18
2. 96 5 55~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~——~—-5 30. 50 2.93 1 .
55 31.2%2. . 2.86 2 31.53 2. .84 132 17 /GB72 033 358 B 132
GB 2 033 358 B 12 Table 6.(cont'd.) 2u df AJ 1// 32.78 2.73
2°33.43 2. 68 1 _ 55 '
33.73 2. 66 1 34.33 2. GI"’" d(A;i'f%’ ﬁp ~2.59 1 35.10
2.56..-. 1 35.68 2.52 - 33780 273 36. 10
2.497\ 3 - o 10 36. 30 - 2.47 1 36.62
2. 45 g 1 37.24 2. 41 33437 57 268 2 391 . 2 15 , : 5
33.73 2.66 1 _
40. 50 2.23 . <1 15 41.03 2.20 1
' 41.°50 2.18 1 41.80 .2h6 42.5 2.13 <1 20
42.95 2.11 1 ﬁ:g% ;g],', % 20 43.25 2.10 1
43. 63 2. 07 1 45.05 38,101 2.68 45. 53 1.99 4 25
46. 53 ©1.95 2 - 3668 252 2 25 47.47 1.92 . 2
48.50 "10 1.88 2 48. 88 gg..;ges g-z_g 49.5% 1. 84 . 130 - 10
49. 90 - 1.83 1 . . . . 30 50. 38 1.81 <1
50.90  1.79 <1 51.29 PeAE - 24 75 v 177 1 35
52. 03 1.76 1 37.24 241 . 2 3552.37 1.75 1
53. 20 1.72 <1 53.65 171 <1 54.20 1. 69 <1 40
54. 99 1.7 240 55.30 37.57.66 233 1 55275 1. 65 1 56.10
1.64 16 1 56.60 1.63 - 40805 = 223 <1 ~ 57.20 15
1.61 - 1 41.03 2@058 351 1.58 <1 59.08
1.56 1 - 41.80
41.80 215 <1
- - 42.50 2.13 <1
20 42,95 2.1 1 20
- - 43.25 2.10 1 :
43.63 2.07 1
4505 = 2.01 5
_ 45.53 1.99 4
25 46.53 1.95 2 25
47.47 1.92 2
4850  1.88 2
48.88 1.86 1
. '49.53 - 1.84 1
30 49930  1.83 1 30
50.38 1.81 <1
50.90 1.79 <1
51.29 1.78 <1
S _ 51.76 177 1
3B : 52.03 1.76 1 _ 35
-. ' 5237 175 1 o
63.20 .~ 1.72 <1
53.65 1.71 <1
: : '5420.  1.69 <1
40 54.99 1.67 2 40
56.30 166 1 -
' 55.75 1.65 1
5610 164 . 1
56.60 1.63 1
45 - 57.20 161 1 : . 45
: 58.35 1.58 <1
59.08 1.56 1
Example 5
Same as Example 1 except that 6.8 gm of Ce(SO.), plus 3.7 of Al,(SO,), - 14H,0 were used, the
50 former to replace the chromium compound. 50
Table 7
20 d(A) iy,
791 - 112 100
_ : 8.83. 100 60
55 8.10 9.7 . 21 56

9.80 9.0 2



mple 5 Same as Exanple 1 except that 5.8 gmof Ce(S04)2 plus 3.7 of ~
AlX S04) 3- 14H20 were used,

the 50 fornmer to replace the chroniunlconpound.

93

able 7 20 d( A W4 7.91 11.2 100 8. 83 10.0 * 6Q 55
M3 9.7 21 - ' 559@@203393%93 1%
y13 _ GB 2 033
3588 13 Table 7 Contd. 20 . 7&hie PLontd. /4 11. 02 8.03 1 11.91
7. 43 25 20 di®).50 i, 7.08 1 13.23 6. 89
15 13. 92 6. 36 17 14.8011.02 5.998.03 20 1%. 03 5. 89 4
10 10 - 11915 55 743 5 702 12 15.93 5.56 7T
16. 545 5. 36 4 17.30 sg°13 6gg 17.% 5.02 515
17. 86 4.97 9 63 15 18.22 4.87 1
18. 85 4.71 1 19.38 58 o 19.93 4.45 2 20
20. 40 4. 35 10 1503 5.89 4 20 20.88 4.25 130
21. 800 4.08 4 22.19 - 154501 = 57D 22.82 -  3.93 325 25
23.09 3.85 82 23.33 1589331 558 23. ¢ 3.75 24 23.98
3.71 47 24.35 3.66 1§54 5.36 4 30 30
24.58 3.62 13 24.85 33 58 g433 25. §9 3.48 3 25.91
3. 44 8 26.34 3.38 é 5.02 35 35 .
26. 6Qg 3.35 5 26.98 4y 27. 43 3.25 4 27.58 15
3.23 1 28.12 3.17 1322 4.87 1 40 40
28. 47 3.14 - 2 29.23 188506 4.7 29. 43 3,04 5 29.92
2.99 15 30.25 - 2.95. } -g - 458 _ 30. 54 2.
2 31,25 2.86 3 31.60 j0952.83 F421 34(2,19 2. 2 32.79 4
2.73 .20.88 425 13
21.80 4.08 4
2219 401 - 7
22.60 3.93 3 285
25 23.09 3.85 82
23.33 3.81 38
23.70 3.75 24
23.98 3.71 - 47
30 2458 . 3.62 13
2485 3.68 3
25.59 3.48 3
25.91 3.44 8
26.34 3.38 3 35
35 26.60 3.35 5
26.98 3.30 11
27.42 3.26 4
27.58 3.23 1
28.12 3.17 2 40
40 28.47 3.14 2
20.23 3.06 5
29.43 3.04 5
- 29.92 2.99 15
30.25 295 8 a5
45 30.54 2.93 2 |
31.25 2.86 3
31.60 2.83 1
32.19 2.78 2
32.79 2.73 4
50 33.42 2,68 2 50
33.74 2.66 2
33.99. 2.64 1
34.37 2.61 3
34.68 2.69 2 :
55  35.13 2.65 2 56 .
36.71 2.51 3
36.12 2.49 5
36.33 2.47 3
36.64 1



<

50 ® 33.42 2.68 . 2 '
50 33.74 - 2. 66 2 33.99 . 2.64 1 34.37 2. 61 3 34.-68
2.59 - 2 55 ' © 35.13 . . 55
55 35. A% 2,51 - 33612 2 49 5 36.33 2_??22 033,358. 8.,
2.45 - 1 14
GB 2 033 358 B 1 Table 7 Cont dTail@7 Contd. d( A) |1/ 4 37.20 2. 42
3 37.56 2.39 35 20 d(A) M, 38.32 2.25 1
38.77 2.32 1 40.54 32.203 242 41.03 - 2.20 1 41. 47
2.18 o 1 10 42.54 2.13 1 o
10.42.93 2.11 2 43.58 3138208 239 i 4811 201 9 45.58g
o 38.32 2, :
1.99 ° 915 007 248. 03 1.97 1
15 46.55 1.95 3 47.49 40541.92 223 348 51 1. 88 "2 48.88
1.86 2 20 : ' 41.03 ' 249.50 1 1.84 1
20 49.98 1.82 1 50.37 41471.81 218 1 50.88 1. 80 1 51.30
1.78 1 25 51.7.1 1.77 1 10
25 52.00 1.76 1 52.33 2%331.75 213 1 .§4.93 1.67 2 55.18
1.66 2 93 3840
55. 55 1. 65 1 55.82 - , 208 56. 55 1.63 .- <1 56.98
1.62 <1 57.25 1.61 <ﬁ§,‘??5 . 201 9 35 35
58. 35 1.58 <1 59.00 1558 1l9gExanplee 6 Sane as Exanple 1
except- that 2.28 gmof V20, was 48£8d i n Pi@¥ce of lthe chroni um conpound. 19
Tabl e 8 40 : 46.55 29.95 d@a) A10
40 7.85 11. 3 100. 8. 76 . : 9.03 9.8 14 9.75
9.1 2 45 | -%%g% i_ 90 3 8.12 1
45 11. 80 7.50 1 12.47 4g887-10 186 1 1323  6.69 7
' 20 49.50 1.84 -1 20
49.98 1.82 1
50.37 1.81 1
50.88 1.80 1
. 51.30 1.78 1
25 61.71 1.77 1 25
52.00 1.76 1
52.33 1.75 1
54.93 - 1.67 2
55.18 1.66 2 30
30 55.55 1.65 1
55.82 1.65 "
56.55 1.63 <1
56.98 1.62 <1
57.25 1.81 <1 356
35 58.35 158 <1 -
59.00 157 1
Example 6 . ' .
Same as Example 1 except that 2.28 gm of V,0, was used in place of the chromium compound.
' Table 8 .
- 40 20 - d{A) v, 40
7.85 11.3 100
8.76 10.1 56
9.03 9.8 14
9.75 9.1 2
45 - 10.80 8.12 1 a5
11.80 750 1
1247 - . 710 1
13.23 6.69 7
13.85 6.39 9
50 1471 6.02 17 50
15.00 5.91 . 3
'15.48 572 . 7
15.83 5.60 11
16.48 5.38 3
55 17.20 5.16 2 55
17.55 5.05 B -



3. 85 6. 39 9 50 _ . 14.71 6. 02 17"

50\ 15. 00- 5.91 3 15. 48 5.72 , 7 15.83 5. 60 11 1648
. 38 3 55 17.20 5.
3% 19.55 . 5,05 5 15 Gh 2 033568 - 15
2 033 358 B 15 Table 8 Contd. 20 dYA) NO4 17. 76 4. 99
5 18. 10 4.90 15 Table 8 Contd. 18. 80 4.72 1
19. 20 4.62 4.19.90 26.46  dA)1l 20.80 4.37 6 20.79
4.27 710 17.76 4991.71'5 . 4.09 2
10 22.13 4.02 3 22. 49810 3.9490 2 %3 02 3.86 60 23. 2§J~
3.83% 31 15 923 '%262' 1 377 14 23.88
34 24.23 3. 67 8 24. 41990 3.6445 8 24 72 3.60 2 20
25. 50 3. 49 3 25.80 20303.45 437 5 26813 3.41 2 26.51
 3.36 5 26.88 3.32 200925 427 - 7 - 27.33 3. 26
. o 25 27.58 3.23 1 28.09 3.18
28. 38 3. 14 1 29.13 273 06 4084 30 § 99. 33
3.05 3 2y 38229.82 2.99 10 30.11 - 2.97
7 30.47 2.93 1 31. 152302 2. 87386 1 gé |
31. 63 2.83 1 38 35 32.19 2.78 1
32.7"6 2.74 2 33.36 23.62 69 3771 33169 ~2.66 140 18
33.92 2. 64 240 34.3023.88 2.61373 1 34 59 2.59 2 35.00
2.56 2 35.63 2.52 242345 3.67 , 36. 00 2.49
3 | 6 23 ggg 2. 482 2 36.61 - 2.45 1
37. 1%, 2.42 2 37.50 5 3492 50 3 3 20
2.36 1 2580 ‘ég
2613 341 z -
26.51 3.36 5
26.88 3.32 8
25 o 27.33 3.26 2 25
; 27.58 3.23 1
28.09 3.18 1
28.38 3.14 1
| 29.13 3.06 4
30 . 29.33 3.05° 3 30
- 29.82 2.99 10
3011 . 297 - 7
30.47 2.93 1
| 31.15 - 2.87 1
35 ' | 31.63 2.83 1 35
32.19 2.78 1
32.71 2.74 2
33.36 2.89 1
- 33.69 2.66 1
40 : _ 33.92 2.64 2 40
- - 34.30 261 1
34.59 2.59 2
3500 - 2.58 2
36563 = 252 2
45 : 36.00 2.49 3 45
36.23 2.48 2 \
36.61 2.45 1
37.18 2.42 2
37.50 1240 2
50 : 38.20 2.36 1 50
| 38.65 2.33 1
4043 - 223 1
40,97 2.20 1
41.40 2.18 1
56 41.72 2.16 1 55
42.50 213 <1
42.85 2.11 1
43.20 210 1
- 4361 2.08 1
60 45.02 2.01 6 80



38. 65° 2.33 1 40.43 2.23 1.40. 97 2.20 1 41A0

7. 18 1 41.72 . 2.16 1 . s 55 55

42. 50 2.18 <1 42.85 2.11 1 43.20 2.10 1 43,61

2. 08 161 g0 . v ' 45 02 2 01 GB 2 033 358 B

60 - ., 16 | o o ' GB 2
033 358 B la Table 8 Contd. 20 °  TebW@®ontd. M /0 45.48 1.99 5
45. 92 1.98 1 26 dA) 5 46. 44 1. 96 1
47.35 . 1.92 2 48. 43 4588  1.9948. 805 1.87 1 49.52

1. 84 %.4<1 10 45.92 18832 1 1.83 1

10 50. 20 1. 82 <1 50.90 464479 1398 57 o} 1.78 <1 51.62
1.77 115 | . .93 1.76 1 -
15 52. 20 1.75 1 53.25 4593 72 k§§<1 532 65 1.71 1 54.98
1. 67 3 20 48.80 1.895.25 1 1.66 1

20 55. 50 1. 66 1 55.75 4952.65 1.84 1 56155 1.63 - 1 56.90
1.62 10 <1 25 _ 49.82 - 183 22 1 1.61 1 10
25 58. 45 1.58 <1 59:00 9029 57 182 1 pE¢hppje 7 Sane as Exanple 1

except that 1.5 gmof Zn2BQO , angfg gn1oi;getra§ hyl armoni-um br om de 30
were. used to replace the chrom ugyggnmpoungzand t

35
35
12
13
15
16

9. 80

.47
.92

.50. 20

.42

25

30

35

45

50

60

0
¢ tetrapropyl anmmoni um

109

brom das respectively. 30 Tabl es9930 1.76(A) 1 1/s 7.91 11.2
_ . 852.20 1078 %4 9.05 9.8 17
9.0 1 10.97 53.83607 1.721 11<85 7.47 1 40
7.10 <1 13.18 B3.6% 1.1 1 - 40
6. 36 6 14.74 4 : il. 714. 953 5.93 1 45
5.72 4 15.87 508. 186 1 ' _ . 4549
5.40 1 16.59 b5.8d 186 1 _
' 55.75 1.65 1
56.55 1.83 1
56.90 162 - <1
57.22 1.61 1 25
58.45 1.58 <1
§9.00 1.57 1
Example 7 . . .
Same as Example 1 except that 1.5 gm of Zn,B,0,, and 25 gm of tetraethylammonium bromide
were used to replace the chromium compound and the tetrapropylammonium bromide, respectively. 30
- Table9
29 aAl U,
791 . 112 - 100
8.78 10.1 54
9.06 9.8 17 35
9.80 2.0 1 :
10.97 8.07 1
11.85 7.47 1
12.47 7.10 <1
13.18 6.72 4 - 40
13.92 - 6.36 6
14.74 6.01 10
14.95 5.93 1
16.50. 5.72 4
15.87 5.68 6 45
16.42 5.40 1
16.59 5.34 1
17.25 5.14 1
17.60 5,04 3
17.80 - 498 3 50
18.15 4.89 1
18.80 4,72 1
19.21 4.62 2
19.80 - 448 4
20.33 4.37 3 55
. 20.83 4.26 5
21.74 4.09 1
22.23 ~ 4.00 2
22,58 394 - 1
23.05 3.86 - 77 60




14 1 50

5. 17. 60 5. 04 3
. '4.98 3 | 50 18.15 4.89 -+ 1
4.72 - 119.21  4.62 2 19.80 4. 48 4 20. 33
3 B 55 20.83 4 X 2 033 5878 74 17
T 2773 7700 2 60 22.58
1 23.05 3. 86 77 - 60 v 7
GB 2 033 358 B 17 Tabie 9 Conggl. B82S gim /1. 23.30  3.82 23
7 23.70 3.75 14 23.94 23%072 38 24.3¢ 3.66 10 24.53 3.63
10 24.75  3.60 3 25.50 23.78.49 3.75510 28.76  3.46 -5 25. 92\§
3.445  526.18  3.40 2328 53 3.73.36 36 5 26.94  3.31
15 15 2432 7 366 10
15 e 272483 3. 263933 27‘58 3.23 1 28.08
3.18 12833 315  3:f853 3%
20 20 | 2823 18 3.463. 06 S "5 20.36 304 10
29.87  2.99 13 30.18  25% 8.430.53 5 2.93 1 25
31.18  2.87 225 31.43 26.18B 85 3401 31.20  2.82 1 32.10
2.79 1 32.73 2.74 2653 3.36 & 33.38 .2.68
1 45 30 8% 3  D133.92 2.64 132830
2.61 2 34.55  2.60 . > T 35. 04 2.56
2 | 35 foa  Sd2 13 36.08 249 3 36.28
2. 48 1 36.55 . 2833 3.5 3 40 40 |
36. 73 2.44 137.17 &SR W2AB/7.381 2.41 1 37.58  28.39
1 38290 2. 36 1 29.18 3.06 -
29.36 3.04 5
29.87 2.99 13
30.18 2.96 6
30.53 293 1 25
25 31.18 2.87 2
3143 2.85 1
31.70 2.82 1
32.10 2.79 1
' 32.73 2.74 3 30
30 33.38 2.68 1
33.72 2.66 1
33.92 - 2.64 1
34.30 2.61 2
3455 =~ 260 2 35
35 35.04 2.56 2
35.64 2.52 3
36.08 249 3
36.28 2.48 1
- 36.56 2.48 1 " 40
40 36.79 244 1
37.17 2.42 2
"37.38 241 1
37.68 2.39 1
38.20 2.36 1 a5
45 38.63 2.33 1
38.83 232 1
39.17. 2.30 1
40.38 2.23 1
40.58 2,22 1 50
50 41.02 2.20 1
41.37 2,18 1
41.65 217 1
4243 2.13 1
42.82 2.1 1 55
56 43.11 2.10 1
43.53 2,08 1
45.02 2.01 8
45.53 . 1.99 5
. 45.95 1.98. 1 60
60  46.39 1.96 1
4665 = 1.95 1
- 49.90 1.83 1
50.30 1.81 <1
50.95 1.79 1



38. 63 2.33 1 38.83 2.32 | 1 39!

45
Z. 30 - 1 40.38 2.23 1 40.58 2.22  1- 50 : :
41.02 2.20 141.37 . 2.18 1 41.65 2.17 142 U
2.13 18 "1 .42 8 - 2 11 1 _55 ' GBZA°§%1$€"§B 2 W&~
1 43.53 2.08 1 45.02 2.01 8 45.53 1.99 5 45.95
1.98 1. 60 N : Table 9Conitd. 1.96 1
80 46.65 1.95 1 49.90 -261.83 dAL 50. I 1.81 <1 50. 95
1.79 1 18 51.28 1.73 1 g B
2 033¢358B 18 Table 9 Contd., 8870 - HW{A) 51.%b3 1.78 1 51.70
1.77 s 15 - 51s 5 £55 ? 1.76 1 5
5 52.26 1.75, 1 54.92 2287 47 55. 13 1.67 2 55.73
1.65 110 _. . 5492 f6752 4 1.63 1 -
10 56. 67 1.62 = 1 57.25 55.14.61 167 1 5840 1.58 1 59.03
1.56 1 15 Exanple 8 55.73 1.65 1 _
15 Sane as Exanple 1, but using 3,97 gmof polybdjc acid (H2Mb04) to
repl acdot he chrom um conpound. ng)g?; 10 2 gém n 1/10 20 10
7.90 11.2 100 57.25 1.81 2D 8.79 - 10.1 55
9.10 9.7 12 9.83 . 9.0gga0 1 11,3302 1 8.03 1 25
11.80 7.50 1 59.03 1.56 £5 12. 50 7.08 1
13. 20 6.71 7 13.90. 6. 37 10 14.78 5.99 17 30
15.08 15 Exa@ple8 2 5.52 5.71. 15
15. 90 5. 5$ame asiExanple 3 put using3.977m of majybpic asid (H,f/%o%)_ti spplace thg chypmium
- 17. 60 ogmggund. 5 - 35 17.82 4.98 5
18. 13 4.-89 1 18.90 4.70  Table10 .
_ 26 d(A) e _
20 7.90 11.2 100 ' 20
8.79 101 56
9.10 9.7 12
9.83 9.0 1
11.02 8.03 1
25 11.80 7.50 1 25
12.50 7.08 1
13.20 6.71 7
13.90 6.37 10
14.78 5.99 17
30 15.08 5.87 2 30
16.52 5.71 7
15.90 5.57 11
16.50 5.37 3
17.25 5.14 2
35 17.60 5.04 5 35
17.82 4.98 5
18.13 4.89 1
18.90 4.70 1
19.22 4.62 4
40 19.87 4.47 1 40
20.38 4.36 7
20.83 4.26 7
21.25 4.18 1
. 21.78 4.08 3
45 22.17 4.01 4 - 45
22.69 3.92 3
23.07 3.86 57
23.35 3.81 25
23.68 3.76 17 :
50 23.92 3.72 34 - 50
24.30 3.66 11
24.51 3.63 10
24.77 3.59 4
25.53 3.47 4 :
65 - 25.79 3.45 5 56
126.20 3.40 3
2657 = 3.35 4
2691 - 3.31% 6
27.37 3.26 3
60 27.69 3.22 1 60



4. 62

4

40 - 19. 87 4. 47 1~
4. 36 7 20.83 4.26 - 7 21.25 4.18 1 21.78
45 . 22.17 4.01 4 .
.3 92 3 23 07 3 86 57 23 35 GB 91033 358 B3 619
3.76 17 50 23.92 3.72 34
50 24.30 3.66 11 24.51 Table30 Contdl0 24. 77 3.59 4 25.53
3. 47 4 -55 . 20 . diAas. 79 M, 3.45 5 '
55 26. 20 3.40 3 26.57 28103 353.18 4 26l 91 3.31 6 27.3Z.,
3.26 3 60 9 569 5 3.22 1 v -
60 5GB 2 033 358 B 19 Tabl ?) Cont 0420 3 d( A /14 28.10 -
3.18 1 28.39 3.14 29. 20 3.06
3 29.41 - 3.04 3 29.88 30.1¢.99 29&0 30 5L8 2.96 5 30.52
2.93 1 3052 10 1293 . 1 31. 78
2. 8710 1 31.60 2.83 3_1%12 17 2872 781 . 1 32.77 2.73 2
33. 42 2.68 115 a9 ggs <} 33.72 2.66 1
15 34.32 2.61 2 34.68 32.,72 59 573 1 35207 2.56 2 35.67
2.52 2 2% . 36.08
2.49 3 36.33 2. 47 33.39. 65 2.682. 45 1 1 37.20 2.42 2
37.5%5 2.40 <1l 25 33.72 2.66 1 38. 32 2. 35 15
25 38.63 2.33 <1 39.26 - 2.29 2 40250 . 2.23 1 40.93
2.20 1 30 gzgg 26 1.25 3 2.19 1 -
30 41.60 2.17 1 42.51 3507213 <1 42590 2.11 <1 43.20
2.10 1 35 35.67 zgg 2 2.08 1 L
35 45007 2.01 6. 36.08 2.49 3 20
36.33 2.47 2
36.65 2.45 1
37.20 2.42 2
37.55 2.40 <1
25 38.32 2.35 1 25
_ 38.63 2.33 <1
39.26 229 2
40.50 2.23 1
. 40.93 ©2.20 1
30 4125 2.19 1 30
41.60 217 1
42.51 2.13 <1
42.90 2.11 <1
. 43.20 210 1 .
35 4357 2.08 1 35
45.07 2.01 6
45.53 1.99 5
46.50 1.95 2
47.48 1.92 2
40 4853 1.88 2 40
48.89 1.86 1
49,62 1.84 1
49.97 1.82 1
50.35 1.81 <1
45 50.90 1.79 <1 45
51.33 1.78 <1
51.61 1.77 1
51.90 1.76 1
52.27 1.76 1
50 53.35 - 1.72 <1 50
53.68 WL <1
54.25 1.69 1
54.92 167 = 2
55.20 1.66 2 -
55 55.73 1.85 1 55
56.10 1.65 <1
56.55 163 1.
56.85 162 <1t
57.25 1.61 <1



45. 53" 1.99 5 46.50 1.95 2+47.48 1.92 . 2 40 @

48. 53 ©1.88 240 48. 89 1.86¢ 1 49.62 1.84 1 49.97
1.82 1 50:35 1.81 . <1 45 20. 90 o
1. 79 20<] - - - 45 5133 178 <fB=3 9@% 388 B 770
1 51.90 - 1.76 1 52.27 1.75 1 50 .

53. 35 1 1.72 <1l Table 10 ContdD 53. 68 1.71 <1 54.25
1.69 -1 54.92 1.67 2 58480 15866 <12 55 -
55.738, 1.65 1 i 69.09  1.66 55 56110 1.65 <1 56.' 55
1.63 N %:argplgg 1.62 <1 57.25 1.61. <1

(B2033338 I 5

1 56 . &;‘ gﬁswas madg & aﬂ?sti pwggegrtgffg% mofsnlve&g'cei?er Iaced<he Eromé% ept

that 5 gmof silver acet ate replaced the chrom um corrpoun ‘Ll%he X-ray
anal ysis £kowgd10t to have a pattern simlar to the previous Exanpl es. '
'Exanpl e 10 Ththis Wﬁ@mwmgnmmplphe@empatesshneom-@pwasusad ingBacpfsafuritiglid was
used i ngt @ad g ckHgGly wasusedingeasfths chyemiym eqgmoundy e Xrew analvsissbeweddt ohpee |
chroni U @SAFED AT a’fﬁﬁ“’k"’?’%s&}s%{ﬁ%.'?&?%. s showed it to have 10 a pattern

simlar t%,{qg,mww ous Exanpl es.

10 Exanpl € f MhishisalssafadeiiieExdishe1 lekdept thec gih 6F Te(%%@ﬂiedtiﬂﬁfed of Hén of

H* TeO, ‘washroswth conpoenati The X-tal @nalysls showstiro APRLE BienilXrtb 8he préviduy BxampeBovned
it to have a ﬁyuﬂqvmgmesqatds'smf tmajmlehéormoetamw:a hitragephtion. cofpgrieot, heagy pduwieum

cat al ysP &s'dt’ﬂlsg"’*sn‘?)/éhts?"g r?{ raakql?gad:hq esiegks 630 kedweosragked atheayy 15
pet r ol eumh e ‘éw thesyees 9T<Fs‘2° ?

gaest B‘“%F‘ 'F’a WRH’O char ge
st ocks cait, ﬂg r? and
8251F (44 gherea{ ern.g .e@n 0 aﬁ'{ameera Ehkﬁ aroa@ cbt'ﬂbJ e
range st melredzt idHOurlyldpeceneIoGit/ betvea N Bbddy 0.6 alid sd a\taﬁgéréwb B&eBenldbotl 70

kPa) and 256‘0112%“! ar(d117l 0938(593%9) aamisdrhbeﬂwambdummdnyspth mlam:huhyred

" bet ween Oa'E[“QiPR?"’fG 1?h@kﬁ,ﬁat aI yst- of this inventi on for cat al yt | c
cracki ng, onent re or s a v% % lltﬁ@f 'EYQQE‘P{HH’" an
space vg%&é% '%QSG% Y& tobinber] ésﬂ%g?ﬁé‘ %’:g @gp b 0
5500F ( ndmmasm&wﬁ W@ﬁn wpheri ¢
and sever genelfuumdmdemnwm ES4NA A AT the®h ocaEmpJnewraw i
cat al yt i cgéremallabdtvean Wmdmomrefbdablvmmeedemdmfz this | nvent i on cont a| ning a

hydr ogenat i ori"he memalswbéﬂ‘m drslsemkrgamwf tmmﬂleﬂ@ffmmfe dwjithea
terrpera?(h o'? 5‘° jza Pé%%?’é ca®
be bet wee ba suc r@f%ea y
between 2 ai % E}?Add al¥v Meii. éﬁé it
velocity bﬁrrgmraétoye bvm@ﬁn{aeritui&,bewee was Lyoq) eﬁd/mF ddorand t he
hydr oge3s tmethapal atdimbtbylethar conveeddno | s general |y between 1 and 20 35

preferably: bé?ttbﬂeq#cﬂpnamjicn pan bpraecamplisties smploving the satalymt o this ihvéngion containing a
hydr oi sonE¥}es 8. platinym 'nﬂvmvdfﬁeﬂnaﬂqudrmeﬁi% Fesgtione andifesyifugizatign and hydro-

f? |0 S,
g g o i e sl o B 0B Ao PR 0

(149) to 5500F (2880C), with a liquid hourly space velocity between 0. 01
and 2, pr éf@uﬂbhﬂb@du@n 0.25 and 0.50 enpl oy| ng hydrogen such that the

hydr ogen FB‘“ ?QSB?P’ﬁ'B!'e ratio is between 1:1 and 5:1. Additionally '
the catal. t (?Q E’&r"? data ‘Eﬁtﬁ'f?dg é{é? it fﬁ% 9%;%%%&9 F"f'_ &ﬁl‘tﬁ |"bs
bet weernyg3 Hgacz r:I:'oW1 %Mpsbm’e&;? ditio! & m obtained by Qg
di met hyl EtHeProcbdUY HERAAYle 1. -
Table 11
Metal Used in ' Wt. % Toluene
" Synthesis - . Temp., °F(°C) Conversion
50 Pt (Example 2) 850(454) : 31.8 50
" V{Example 6) 900(482) _ ' 14.0
Mo (Example 8) 900 (482) ' 14.7
Cr (Exmple 1) 1100 (5693) (10 WHSV) 16.9
Hydrocrackmg
55 Table 12 shows the results obtained in converting 224°F (107°C)—365°F (1856°C) Buffalo = 55

Naphtha using the hydrogen form of the zeolite at 900° (482) and 1000°F (538°C). Conversion was
at 100 psig (791 kPa), 5 WHSV and a H, /HC of 3/1. The naphtha had the characteristics shown in the
table. The hydrogen form of the zeolite was obtained as per the description hereinabove.



‘reactions which can be acconpl irshed enpl oyi ng the catal yst. of thr S ¥

ion“containing a netal, e.g., platinuminclude e

genati on- dehydrogenatl on reactions and desul furization and hydro-

ardoR1oxi-dati on reacti ons. . The products were tested i nGBe2e33| 368 B he 21

CONVvErsion processes mentioned above. The results 40 follow _

40 Eval uation of Products Tol uene Di s? ¢ tionation Table 11 summarizes
o

dat a ORpf.aiD&g USi Ng vari qsegSanpkes o Waggen g the%(géggz éé

t ol uenm syfResh’ SeRP., °AMRE) TCohw Wer,e-gled %:ﬁﬁo Chargd ( ?él'g /~and

a H2- hydrexcar bomotf(4¢2ﬂ2/ HA3 r at ida.80f 2/ 1, esgept where 784 ferent cqg@d tv.éns

are noediv The n f@rﬂn vva§8@ot ai ned b g 45 the §dcedure of3tlxardpl e
1000{

" 1. Table 91 Met 616 W . 9% ToBQ&ne

- Synt hesi s™ 56 O:(O’:,\)5 | 27 Conver si 380 47.9
Pt (Exanpl e 2) @#9)—365°F (185°C. Buttalo N 50
V (Exanpl e 6) | 900?48‘2) +-2366°F (185°C) Buftalo ’””'f'i]‘@ﬁ?\% (Exanple 8)
900( 480) ' 14 Seiang Exmpba 1) 1100(593) (0 OVBV)

- 16. 9 Hydrocracking 55 Tabl €,82 show@0tlhe results obtained in

converting 2240F (1070C)-3650F (Telyemec) B P#al o 55 Naphtha using the
hydrogen form of the zeolite at r00 (48 sand 10000F (5381C). Conversion
was aygl00 psig (791 kPa), 5 WH +and a B4 4 HC of 3/-1. The naphtha had jge
characteristics shown in the ta a\r The hmrogen f 6r m of the zeolite was

obt ai nedRas l(Eeg‘r’“\tnhe doescrr ption her ei nabove. - < 21

GB 2 033 oTabl e 12

Aromat | ¢ ?%g%gﬂzed WX‘? g@m&%ﬂ'\ cr#ﬂggfm'mmmﬁéﬁ'aﬂ bty con
Cl-C5 ) Pt 900( 482) '
57.3 20 44.8 10.3 ' Table7I& 2 - 18.0 5 _Ru 20
900(482) 46.0 28 6 - 14.5 62. 2 6 5
Cr 900 482) 2108+ We%CHO W% Wi WKL P-XY’_

30.6 | nTemp, kPa) 14/HC C‘O2 &5 of HC CI+ #Made 0 %g 3 C;OIW--
47.9 224 ;70) 6,( 188,CG gff Naja{ht ha, /‘c s' -,5 520 8_33)
Benzene , 20. 1~

Tol uegg xy.enasemmon 38 CA 9.5 15 T
C + Zfle dame zeolite used for the test summarized in Table 13 was testéd foF )e/l@ma isomerizatfon0

React i on actvitiet hanol Vapori zed rret hanol was passed over the hydrogen form

of the zeolite prepared usi ‘gf ni#e the conditions and results are

20 V\N%:H4 V\X/- W PXydg x ,;g) PS| & kpa) HAHC
co2 H—HZO of HC Ch+ féﬁzsde @%HC % I Conv 51 (399) 50(446)
2/ 1 0 60 <1 Beéddne 24| 11 4@1 100 702 (372)
50(446) . 2/1 0.3 53 Toluerde 0.5 0.15 52 9925
Xyl end6| soneri zati on EB 16.1 36
26 The sane zeolite used f V'|t he t(—%%t’ summaliPed in %gbl e 13 was tested for
xyl ene isonerization acti Vd- \X Tabl19414 680k9 3800c§45200 psig (1480 kPa),
5 WHSV and 4/1 H2 /HC 30 Co+Ar Fr acpgons Cbtained =~ W. %
% Xyl ene Char ge 30 - - 0.1 Benzene 2.1
0. 1 T40uene The chdigeXst forth in Table 15 was passed®vér t%same catalyst used as per Tables 13 andFi@ 40
©16.1 at the conditions speciffag. Asummary of results is shown in the table.
: Table 15-
Temp, °F 1000°F (538°C)
PSIG ¢ .
45 H, = 0 45
WHSV . . 1 . :
: Charge-Light
Product Woodhaven
' Distribution, Wt. % - ' _ Reformate
50 _ . c, 3.8 _ 60
: C,'s' . o 138
C.'s _ : 19.2
C.s - 4.9
Css _ S 0 0.2 -
55 : Ce's 05 259 66
: C,s : 0.2 25.1 .
CeHy 118 8.6



p-Xyl* 19. 1 24.5 2.8 mXyl. 41.6 53. 3

o- Xyl . '.17. 4 22.2 24.5:C*+Ar 3.4 .
.40 - . The charge set forth in Table 15 was passed over_the.sa cat al

used % p'er_ abl gc 13..and 14 40 _at the condit ipnnc cpnthanH O% gg%rﬁﬂy

results is shown In the table. Table 15 Tenp, OF 1000F(53800)

PSI G -0 45 = Table 15 (cont'd.) H2 ' ,

0 Tol 45 WHS\835 32.1 1 -

Char ge- Li ght - Product CgAr . 9.6 -Wod&ven Distribution, M.

% \5_/ Ref cﬁNer'rﬂ‘t\ e 59 . Mk 29 Cl

3.6 ' ' ew Aromatics Vake, 50 Cp! : ' 13.8 C3'sb

.2 G " WekofAmm ids 70 S: - -

0.2 55 Made/Con¥ S 287 - 0.5 25.9

55 C ' s _ . 0.2 25.1 C6 ' 0 11.8

8. 6 Cns Claims 0 7.6 22 . '

&2 (83 35 crystalline aludidosilithte@edlite dompb4itibn)having, in the anhydrous state, a formulain 3395
32.1 C. ferms of mole ratios of oxides as follows: _ 0.5 Cg+Ar

9.6 .
2.9 5 romgpti £s €rnmr A1
5 ¢g/i 00 g Charge - lnzwiéﬂ.:ga&ﬁ’%@“lyoﬁ'ﬂﬁ cs Made/ Cony.

28. 7 O nRinM/X is from >8.5 16'<8/ W% is320iah@z/Rlis ank) Oferd 10 &X10026i9 b hirBgénOMPOSi ti on
havi ng, comaihihgcaaioh i idmetalfRieGrodp IA@F thd IPariddit Table, NI'Els Ifgliued, baron, eutheniungs Of
oxi dd$ alstifumh, chramiuni, Re©earth] aoaHivm, pAEERBXmolyiRieH@, Yneréury, WuinPandfoe sityem W X5i s
f r om >0 20d 1 i theyalenge)qf M"'ssaichagmpegition/having;the Xupy diffragtion pasteen substaiplly s set g

a

|t r oge foribdTable | ofhe Sporiicstio |
2 L Vo byt s
g

\
Tabl €, Wabordmhate .
vanagigum b .i'rcaﬂgbgiﬂon H6HH Me BB doMpositich df Blalny! Vbﬁl‘%ﬁlé&fme%{ d¥Ghd/or ' 139

and n i sy el Wmhoniam aad/oMydrogéridatlorsomposi ti on having the X-ray diffraction
pattern subb{Tbextompositiorent amyerirededing taimwhibedin M’ is ssurt.he Speci fication. 2. The
- conposi t i orP-dhe gompogition %?ﬂﬁ?‘ﬁdw plaimgn we%%%mmmm BBt 30P0nhi ch

t he Ik§b??g) S%ﬁ‘p%'g%fﬂ%cgo gnypreqeding claimwhichjigs been calcined 388 tRASEALYre Pl 25
prepdred TTpil t DG, Riing QRBREAIL &3Rse RbmirisiHg Passing $ail (nd& bnfsidR andror
M 20 Qyndifbhabver AEETENE: LM I&{ec%nﬁﬁd%ﬁﬁﬁ&%ﬁﬁﬂ%ﬁrﬁé- g%% composi t1on of
any precedi 8@ nietiiddof plaparidp 8 clystallive dhinlhosilicatd zeolite@s AEIVPOMICIHIAN whichany

pr ecedi rgmprsas prepaningun feattioh imdxt@e Cimprising $Q06s otd nittoges cétiooo®@Bining c@MANd,6. A
conp@di siliemalumivarsdiing oxide ensanptherdestal My’ asidafined i leim 1athe mixtere havinatheed at 3@
t enper afqipwing molpatias ghoxidgs 91 pigatel malespfoxdes: 1 s0C. | o

25 7. A process for convggiggg an organic chgpge@pnprising passing said
charge under conversion nwmﬁims) over a cag. 5 conprising the
conposition clainred in ﬂjom’mn 6. 8. A nethodim+3poeparing a crystalline

al um3%osilicate zeolite SO, M&Piried in C ai NS&—3PPLh conpri ses preparingsa
reaction mxture conpri sgﬁ‘ﬂg@ﬁﬂrw'es of a nitrogep cation-containing
“conpound, 30 - silica, -al 9¥ifei® ot totgexidashxi de h’hﬂ) anot her metal M' as

def i ned whbrefn! FAN*Ts & nitoiéh dBhtkinkig Gatltd MHeBfing! themixttie dt@ltdrArdithe BRU Br 4 fthd 0S Of

oxi des e.rifﬁ:%_r@fo da0$eFbrmunbrEst ch/btald hbvk@Sthe ekt X-ray diffraction pattern of ZSM-50asO7- 1. O
RAN' | 401 bbit-fondthin Table 1 and, if desired, replaging the 9&diur2 BY @ith\dnother alkali metal and/or replacing1 0- 260
35 M’* with another metal M'’. S 02 / A1203 : 50- 3000 :

35 ' 9. Crystalline aluminosilicates whenever prepared by the method claimed in claim 8.
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G hes nmetal M Oxide (% of tota 10-|10\/\,here|n RAN i \
a nitrogen cbntaining cation, lﬂm ' HEH at a tenperature and fé’j@
atime sufficient to cause forrra havi ng the chgraoterlst

X-raypdi ffraction pattern of ZSW-5, as 40 set forth in GBI 633 3888 jf 2
desiTed, replacing the sodiumM wth another alkali netal and/or replacing
40 M' with another netal M. 9. TableViBl(@drrid)e al umi nosilicates whenever
prepared by the net hoql claimed in claim8ggrinted 39§ Her Mjeatys
Statignery O fice by ©hg Courier Press. Lepéi ngt on Sme. 1983. Publ i shed by

th ent Ofice. 25 hanpt on Bui | di ngs9 London, WC2A 1AY, from which
copi e nay be obtai netlew Arémdticd Mbkd, 111 M liii 1111 Il um EI w 2
N S GBe100zFhage B 2¥.8abl e 15 (contd.) Tol

33.5 32.1 C Xft X% af fromatics 5 9.6 0.5 C +Ar

2.9 5 ade/CRRYw Aromatics MEKE. '

59/10Q She Char ge 16. 6 WK % of Arorratics Made/ Conv.

28. 7 it A Qystalline alumifosfiicats kedlite compaditbni HaORE, irl habkhyaras sthe, LfoAmAEint | oMo
havi NQ, tednis of Roledativs df Gites 3¢ falidws: 2 f or mul a i n 10 terms of nole ratios of

oxi des as follows: 1R20. 201W (Al 20 . 1. [M 2iM JZ wherein WX
is from>0.5to <3, Y/X iglzgﬂjzo&nd[@ §$j'd%‘>£é{]¥) to <-100, Ris a

ni t rogejr@leg Rk Risforh P83, YM is %n&'ﬁﬁ(‘ﬂ frdrh 9Paré o1 0oL R Rfa dithigefrer | 0di C
Tabl e ningl cBfior NI iSRRI froﬁutﬁrgmwmebsnwiﬂabﬁpm IsGRAISHIbaFon, ruthesiumar t h,
vanafh Uglatinp| ¢hashhiuim rafaﬂaythdemlm pailadiumy molyldenum; rercurp.cslturiure iahd/ersilver, 1515
and n |andmhethv&¢1lmef Mf. smuoommsaﬂoo@mmwmﬁmm pawnmabswvd!vfaﬁ Fect i on
n.
patterrf°§%|b§tab!ﬂt |°§¥h|° catin f L §“ . ‘% “g\!é of .t he §§ pecification. 2. The
corrp03|t|9am$ 5ca t%}:g ?5 f %1 telrp DLy BtIO0 M At R whi ch
florm t

1on i
the f& S04 Jb%ltlf)ﬁ He2b SR8 \coripeSiien ot Glaim 1 byebplaeelﬁ&méﬂﬁ bdd/SIM’ 20
preparqsi{rﬂétﬂmrﬁrh&n&ﬁe J/brweroganaationson of Claim 1 by repl acement of R and/or

20 by reTHalcomassittoniofianyprsteding ¢lgidr wipesin Matsisedign. 4. The co 05|t|on of

any pr ecedbrthecpmponitionof mvmrqwdmsclslodn Which the SiQto AbRyraYe isifiem 0.

pr ec ed| & g gﬁ% ?’:%g@ anvPsecedingglaignwhich hag bF?‘Jg foised gk8 'PB‘DS’_O of g @5
i Hq i Lty daREnGE Underbdrivargin at

t e rrper a&oﬂﬁlﬁo %v - ?B hir% $sﬁio§.tla in Clarl%\ 6. sl "

A pr GCR&»%t Qbf sropHring b briy§talide mfgadsumem hedligaseffadiisClaign pabighng sai d
c har ge conpeisesQeapddiigsd reaction miktdrs oorsprisingsourcesaf a hiyregencatipn-cantainind dpgpound,
conp3i glicaraluphiod. mediurh Axidy andienethergnetal Mibasidefinestin Galaphthaygixtureheyisa fhiel j ne 30
al umi nofgliawiegele satigp phaxidggorde o tofatmelps edfeR 1 whi ch conprises preparing a
reaction mxture conpri sgis; gour ces of a nitpegen gation-containing
compound, 30 silica, al ugnag, N-G,Q@H-pm oxi de ap@-ayes her netal M as defined
in Cdaiml, the mxture mmmg the 30 foll owonrgdoool e rati os of oxides or %

of td%al noles of oxi desSiOOM,05 O 50—3000 0.07-1.0 35
RAN ( RAN++Na+) Othergnetal M’ 5 ,H20/0H- .. - 10-300 35
Si 2 / A1203 Oxide (¥ pf o] gxides) 1x107°-1.0 35 Ot her

met al  Myndih ge+G2a Qitroééﬁtcghtaﬂ?ﬁqu haLtl?fg the nﬂ&ur@amhﬁbammfér% tindli L r0gen
cont ai nédﬁﬁ:leﬁﬁi!olcﬁdihe foreation e ciyb@isiavihdgithe cidracleristid N-edyakfitition pattdnosf ZSM-5,1a8

suf f i40i senforth én Tablesicantiof dealrédDreplating thesibdiurs Miawthrgothéralkel eetat arelfdr seplasind- r ago
di f f r acMl’ withpaothenmetdM'ZSM 5, as 40 set forth in Table 1 and, if desired,
repl acing ©h stalling Alyinosflicatas whenemerPrepeted by ‘W?é‘i!"é'l‘“éf?d?‘?ﬂ'"r“\ém &cing 40 M
with another netal M. 9. Crystattimeatumnosititates whenever prepared by
the. et hod PEwh st Miggs Bty Se it o Coner . Upmabon e 1953 i Y POTIPAPAEY £ co
by the Courier Press. Leam ngton Spa. 1983. Publi shed by the Patent O fice.
25 Sout hanpt on Bui |.di ngs. London, WC2A | AY, from which copies nay be

obt ai ned :




