Tatle z EESULT OF PROFYLENE OPERATICN

n

RUN NO. 997¢-20

CATALYST H-2SM-5 #10042-65 59 CC 35.0 GM (40.1 AFTER RUN +5.1G}

FEED H2:C3IH6:H20 @ 1:1:2 MOLE RAT1O,C.5 C3H6 WHSV, CONTINUOUS FEED
CIH6 Mw= 42,0812 DENSITY« 0.5087 GM/CC (@ 73 F)

TARGET FLOW: C3H& 34.3 CC/HR H2 168 COMN,10.1 L/HR K20 15.0 CC/HR

ACTUAL FLOW: 35.5 CC/HR EFFLUENT 13.1 L/HR
RUK & SAMPLE NO. 9972-20-01 972-20-02 972-20-03
2 TEETL1TE SIS EEIRD ks F 3 JF Fabo & )
ClHH WHSV _ 0.51 0.52 0.50
HRS ON STREAM 4 .83 21.41 29.41
PRESSURE,PSTG 145 146 143
TEMF. C ' 279 PRE ] 279
FELED CIH6 CC 169.27 v57 .88 276.12
HOURS PFEEDING &.83 16.58 8.00
EFFLNT GAS LITER 62.99 204,10 104.26
GM AQUEOUS LAYEW 66.19 239.19 115.24
GM LIQ HYDROCARBON 35.18 172.28 83.06
wT FR. LI1Q HC/FEED 0.a086 0.5712 0.5913
MATERLAL BALANCE WT % 90.21 91.70 98.20
C3iH6 CONVERSION % 90.53 91,38 90.69
PRDT SELECTIVITY,WT %
CHé 0.01 0.01 ©.01
Cz HC'S c.10 0.06 0.06
CaHE 5.37 2.12 2.08
CaHl0 8.57 2.01 1.85
CanB= 5.93 7.25 7.80
C5H12 7.86 2.19%9 1.88
CSMHiD= 0.19 0.25 0.28
CGHla 8.5%2 6.60 6.69
C&HlzZz= & CYCLO'S 2.07 2.97 3.23
C’+ IN GAS 8.20 7.3% 8.25
LIQ HC'S $2.17 $8.99 68.09
TOTAL 100.00 100.00 100.00
SUH-GROUPING
Cl -Ca 20.98 11.6% 11.41
CS -420 P 712.3% 78. 14 78.45%
420-700 P 6.63 10.21 9.9a
700-END PT 0.00 0.00 0.00
CS+-END PT 79.02 8B.35 88.219
1S0/NOBMAL MOLE RATIO
C4 1.9%48 1.8799 1.9144
cs 1.8088 1.7077 1.6529
Ch 6.7192 13.4260  14.71%9
Ca= 0.4713 0.4230 0.3952
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AQ LAYE la.5 CC/HE

972-20-04 §72-20-0%

EIRJARE.2 BASETEITS

.52 0.91
44 .91 $3.83
151 151
278 218

$60.04 310.22

15.50 8.92
198.00 112.97
223.3% 127.32
160.71 91.1¢C
0.%641 0.%773

94 .42 86.97
87,23 85.34
0.00 0.01
0.04 Q.04
1.7% 1.63
1,02 0.80
7.88 7.88
1.3% 1.09
0.30 .30
6.63 5.19
3.46 3.20
8.2¢6 7.86
£9.31 T1.42

100.00 100,00

10.69 10.35
79.05 78.22
10.26 11.43
0.00 0.00
89.131 B9 .65

1.8711 1.9078
1.4412 1.4069
16.0544 17.0921
0.3713 0.3439



T (cern=,)
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PARAFFIN/OLEFIN RAT1
c3
C4
Cs
L1Q HC COLLECTION
PHYS. APPEARANCE
DENSITY
K, REFRACTIVE 1NDEX
SIMULT'D DISTILATN
10 WT % @ DEG F
16
30
84
90

EANGE{16-B4 %)

WI % @ 420 F
wI %@ 700 F

0.5871
1.3955%
39.3409

GRN Ol1L
D.762
1.4409

160
193
293
403
a4l

210

87.3
100.0

" 0.235%4

0.2679
8.38%5

GRN OIL
0.742
1.4303

164
194
2587
4la
as%é6

220

B5.2
100.0

258

0.1943
0.20a%
6.4b%?7

GRN 0O1L
0.748
1.4295

166
197
258
413
45a

216

B5.4
i00.0

0.11%4
0.12a4%
4.38639

GEN O1IL
0.741
1.4260

170
202
K e]o)
411
454

211

25.2
10C.0

0.080Q¢6
0.0927
3.56%1

GEN OIL
0.740
l1.4230

170
204
303
420
aba

216

84.0
10C. 0

W

»



Tatle 25 (cont,)

RESULT OF PROFYLENE OPERATION

RUN NC. 9972-20
CATALYST H-ZSM-5 @100a2-65 59 CC 35.0 GM {40.1 AFTER RUN 45.1G)
FEED H?:C3H6:H20 @ 1:1:2 MOLE RAT10.0.5 C3H6 WHSV,CONTINUOUS FEED

Cine Mw= 02.0813
TARGET FLOW: C3H& 34.3 CC/HR

ACTUAL FLOW:
RUN & SAMPLE NO.

CAHG WHSYV
HRS ON STREAM
PRESSURE,PSIGC
TFEMP. C

FEED C3IKE CC

HOURS FEEDING
EFFLNT GAS LITER
GM AQUEDUS LAYEK
GM LIQ HYDROCARECN
WT FR. LIQ HC/FEED

MATERTAL BALANCE wT %
C3IHE6 CONVERSION %
PRDT SELECTIVITY.WT %

CHa

Cz HC'S

CIHS

Carlo

Cu4HEB =

CS5H1?

CSH1IC =

CeH1&

CeéHl2: & CYCLO'S

C?+ IN GAS

LIGQ HC'S

TOTAL
SUS-GROUPING
Cl -Ca
CS -azo r
420-7100 ¥
700-END PT
CS5«-END PT
150/NORMAL MOLE RATIO
Ca
(ag]
Ct
Caz

35.5 CC/HR

0.51
69.2%
149
338

540.49

15,42
209.48
226 .60
122 .48
0.4455

1¢3.07
89.69

.03
.38
.28
.15
.16
.75
.28
11
A7
.12
.12

-

o~~~ O R =200

f

100.00

24.99
70.58
A.4]
0.00
75.01

2.72268
2.6787
7.1991
0.4631

HZ 168
EFFLUENT

EEEBS '"3s3 SEEEETOSETSE S EBEEI "ESI T=ETE=S S
0.5%0 0.523 Q.49 0.52
17.5 923 .47 10C . Ba 117.5%
147 145 154 147
117 337 137 137

284 .42 591.50 264 .19 600.94
8§.25 16.17 7.17 16.75
109.30 218.958 95.48 227.32
118.84 231.27 104,40 284 .47
66.75 132.45 -1 - 1¢ 134.49%
0.4613 0.4402 0.4710 0.4398
101.19 8% .47 1046 .92 96.90
0.4l 88.11 8B .B5 86.64
0.03 ‘0.03 .02 0.02
0.40 0.40 0,36 Q.35
$.3¢6 &4.36 4.0% 3.47
9.39 7.29 & .82 5.39
8.22 9.71 10.49 11.96
8.17 6.62 6.1a 5.10
0.27 0.29 0.32 0.2%
7.80 8.33 g8.69 9.00
1.84 2.3 2.68 3.01
6.96 ;.79 8.25 B.as
$1.55% 52.86 $1.99Q £2.91
100.00 100.00 100.00 100.00
23.41 21.79 22.00 21.19
12.11 73.92 73.Ba 75.06
4.48 4.28 a.1% 3.76
0.00 0.00 0.00 0.00
16.59 78.21 78.00 78.81
2.3590 2.5016 2.4917 2.518%
Z2.6284 2.66a5% 2.40239 2.50072
8.0540 9.4070 10.1768 11.3%99
0.4695 0.4748 0.4699 0.a620
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DENSITY= 0.5C87 GM/CC
CCMN,10.1 L/HK H20
13.1 L/HR AQ LAYR 14.5 CC/MR

(@ 13 F}

15.0 CC/HR

9972-20-06 972-20-07 972-20-08 972-20-0% 972-20-10

TLSETEISST



PARAFFLIN/QLEFIN RATIO

c2 0.5259
Ca 1.5028
C3 40.0225%

LIQ HC COLLECTION
PHYS. APPEARANCE

DENSITY 0.766

N, REFRACTIVE INDEX 1.4394

SIMULT'D DISTILAIN
10 WwT % @ DEG F 150
16 189
50 285
Ba 384
80 al3
RANGE(16-8s4 %) 195
WI % @ 420 F 90.5
WI %@ J00F 100.0

0.&865
1.1030
29.4522

0.767
1.423%9

149
186
283
sl
411

195

91.25
100.0
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0.3112
0.7249%
22.4659

0.759
1.4331

151
181
281
N
407

19¢

91.90
100.0

0.313s8
C.6168
18.7759

0.280
1.4306

15%
18a
279
an
40?7

193

%2.00
100.0

0.2163
0.43%1
14.03a1

YL-GR OIL YL-GR OIL YL-GR Q1L YL-GH OIL YL-GR OIL

0.756
1.42B6

151
172
273
3790
401

198

92 .90
i00.0

w»



Tatle 2£ RESULT CF PROPYLENE OPFRATION

RUN NO. 9972-19 . .
CATALYST LZ-Y82 #10042-25 55CC 35.00GM (35.53G AFTER THE BUN, +0.53G)
FEED H2:C3IH6:H?20 @ 1:1:2 MOLE RAT1O,0.5 C3H6 WHSV.CONTINUOUS FEED
CaMb Mw: 42.0813 DENSITY+ 0.5087 GM/CC (@ 73 F)
TARGFET FLOW: C3H& 34.3 CC/HR H2Z 168 CCMN,10.1 L/HE H20 15.0 CC/HR
ACTUAL FLOW: 315.4 CC/HR EFFLUENT 19.1 L/HR AQ LAYR l4.6 CC/HR
RUN & SAMPLE NO. $972-19-01 972-19-02 972-19-03 972-19-04 $72-19-05
. ER-CETZ="23 AES2EBESXII ToE "L EELT BEL I SETEDT AE=2==s =
Cilié WMSV 0.52 0.5%0 0.52 0.49 0.%3
HRS ON STRFANM 16.67 24,67 41.84 48 .67 65.%2
PxrSSURE,PSIG 152 148 147 145 153
TEMF. C 279 280 279 277 338
FEED CIHE CC 568.47 276.87 609.1% 232.20 623.59
HOURS FEEDING 16.67 8.00 17.17 6.83 17.25
EFFLNT GAS LITER 312,11 149,58 3129.20 130.66 3130.87
CM AQUEOUS LAYER 238.4 117.21 251.9 98 .62 252.05%
GM LIQ HYDROCAREON 2.20 - 0.00 1.10 0.00 2.20
Wl rK. L1Q HC/FEED 0.6072 0.0000°  0.003% 0.0000 0.00869
MATERIAL BALANCE wT %  9a.86 101.08 $7.09 110.27 100.84
C3H6 CONVERSION % 6.12 8.13 5.01 3.23 9.38
PRDT SELECTIVITY.WT % .
CHa 0.18 0.00 0.12 0.00 0.15
C¢? HC'S 0.19 0.21 0.16 0.15 0.23
CIHg 21.96 78.62 23.%8 33. 48 20.%9
CAHLD 1.a1 1.49 2.45 1.12 1.41
CaHE= 3.56 4.11 5.59 3.00 1.62
CSH12 1.31 1.88 1.84 0.88 1.03
CSH1G= 0.10 0.00 0.18 0.00 0.21
CeHl4 7.93 8.86 7.18 6.83 B.al
CEH12= & CYCLO'S 20.9% 26.69 25.67 27.43 76.68
C7+ 1N GAS 27.94 28.54 25.97 27.11 26.35
LIG KC'S 12.44 0.00 7.28 0.00 7.33
TOTAL . 100.00 100.00 100.00 100.00 100.00
SUB-GROUFING
Cl =Ca - 29.30 24,42 31.89 37.1% 29.99
CS ~a20 ¥ 65.04 65.57 61.24 €2.2% 66.76
420-700 F 5.18 0.00 4.30 0.00 3.08
700-END PT 0.49 0.00 0.52 0.00 0.21
CS+-END PT 70.70 65.57 68.11 62.25 70.01
150/NORMAL MOLE RATIO
Ca 6.1395% S.0714 0.5688 7.0588 1.1116
cs 4.8718 4.2308 4.1569 1000.0000 1.7453
Ce 5.1263 4.224% 3.9829 3.1241 3.6116
Ca. "0.6085 0.6274 £.5148 0.67a% 0.8079
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PARAFFIN/OLEFIN RATIO

c3 0.0151 0.0138 0.0120  ©0.0109
c4 0.3828 0.3493 0.4220 0.3596
cs 12.7222 ¢.0000 9.7407 0.0000

LIG HC COLLECTION
PHYS. APPEARANCE GREEN OIL GREEN OIL GREEN OIL GREEN OIL
DENSITY -
N, REFRACTIVE 1NDEX 1.4608
SIMULT'D DISTILATN

10 WT % @ DEG F 289 - - 352 ---
16 326 - - 378 -
50 409 - 467 -
8a | 540 --- 616 -~
90 606 --- T -
RANCE(16- 84 %) 216 --- 238 -—-
WT %@ 420F 54.5 - - 33.0 —--
WT % @ 700 F 96.1 --- 92.8 .. --

2¢€2

0.0206
0.1781
4,7705%

GREEN OIL

286
303
407
53a
592

231

W



Tatle 2% {(corm<.) RESULT OF PROPYLENE OPERATION

RUN NO. 9972-19
CATALYST L2Z-YBZ &#10042-25 SSCC 35.00GM (35.53GM AFTER THE RUN,+0.53C)
FEED HZ:C3H6:H20 @ 1:1:2 MOLE RATIO,0.S C3H& WHSV,CONTINUOUS FEFD
C3H6 Mw= 42.0813 DENSITY= 0.5087 GM/CC (R 73 F
TARGET FLOW: CIHé 34.3 CC/HR HZ 168 CCMN,10.1 L/HR H20 15.0 CC/HR
ACTUAL FLOW: 35.4 CC/HR EFFLUENT 19.1 L/HE AG LAYR 14.6 CC/HR
RUN & SAMPLE NO. $972-15-06 972-19-07 $72-19-08
CIHE WHSV 0.%3 0.52 0.49
MRS ON STREAM 71.67 B8.79 94.26
PRESSURE,PSIG la4 145% 145
TEMP. C 338 3ag 338
FEED C3H& CC 207.88 612.90 185.63
HOURS FEEDING §.75 17.12 5.50
EFFLNT GAS LITER 109.36 134,28 106.22
GX AQUEDUS LAYER 83.08 250.11 80.30
GM LIQ HYDROCARBON 0.71 0.70 0.00
WwT FR. LIQ HC/FEED 0.0067 0.0022 0.0000
MATERIAL BALANCE WwT % 100.98 109.49 112.99
C3H& CONVERSION % 8.42 5.62 5,52
PRDT SELECTIVITY.WT % '
CHé& 0.21 0.16 0.26
€2 HC'S 0.28 0.28 0.30
CIHE 20.10 23.74 24.90
CaH10 0.68 0.60 0.68
CoHB= 7.20 6.02 6.21
C5H12 0.48 0.67 0.7%
CSH10= 0.00 0,20 0.25
CoH14 8.73 7.67 7.89
CHH12= & CYCLO'S 30.03 32.33 38.51
C7+ IN CAS 28.28 24.5% 24.26
LIQ HC'S 8.07 3.78 0.00
TOTAL ' 100.00 100.00 100.00
SUE-GROUPLNG
c1 -Cé 28.46 30.81 32.34
C5 -420 7 67.91 67.49 67.68
420-700 P 3.23 1.51 0.00
700-END PT 0.40 0.19 0.00
C5+-END PT 71.5a 69.19 67.66
ISO/NORMAL MOLE RATIO
Ca 0.0000 5.4500 $.1739
cs 1000.0000 1.1296 1.2909
ce ©3.3732 2.6182 2.3524
Can 0.6430 0.6432 0.6407
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atle 2% (zzm=,)

PARA:FIN/QLEFIN RATIC

ca 0.€178  0.0137 0.0141 W
C4 0.0908 T 0.0967 0.10%4
cs 0.0000 3.2857 2.8618
LIQ HC COLLECTION
PHYS. APPEARANCE YL-GR OIL YL-GR OIL YL-GR OIL .
DENSTTY H

N, REFRACTIVE INDEX

SIMULT'D DISTILAIN
10 WT % @ DEG F —
16 ‘ -
50 ——
Ba —-_—
90 -——

RANGE(16-B&a %) _—

WT % @ 420 F ---
wl % @ 7CO F -
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Tatle 27 RESULT OF PROPYLENE OFERATION

RUN NO. 9972-22
CATALYST UCC-108 #10042-70 50CC 35.0GM (23.11 GM AFTER THE RUN, -1.89G)
FE:D HZ2:C3IH6:HZO @ 1:1:2 MOLE RATIO,0.9% CIH& WHSV,CONTINUDUS FEED
C3iHe Mw= 42.0813 DENSITY= 0.5087 GM/CC (R 73 F)
TARGET FLOW: C3H& 34.3 CC/HR HZ 168 CCHMN,10.1 L/HR H20 15.0 CC/HR
ACTUAL FLOW: 35.2 CC/HR EFFLUENT 14.6 L/HE AQ LAYR 14.4 CC/HE
RUN & SAMPLE NO. 9872-22-01 972-22-02 972-22-03 §72-22-04 972-22-05
N =X TR ESsTER EETER=2ZIE3I =SEIIESSET OERTTSET TESA -2 BT T3
CIHE WHSV 0.%2 0.50 0.51 0.51 .50
HRS ON STREAM .67 20.5%9 27.92 44 .08 $2.33
PRESSURE.PSIG 152 1a4% 149 150 152
TEMP., C 281 281 280 281 280
FEFRD C3IHE CC 130.28 587.73 2%6.11 566.96 285.68
HOLURS FEEDING 1.87 16.52 7.33 16.17 B.25
EFFLNT CAS LITER 51.07 23%.50 105.62 241.27 123.5%8
GM AQUEOUS LAYER 49.40 248 .69 107 .32 234.07 117.51
GW L1Q HYDROCAREON 21.33 56.18 i5.13 10.47 32.10
wT FRE. LIQ HC/FEED ©.32.9 0.37217 0.2742 0.2643 £.2209
MATERLAL BALANCE WT % 100.08 102 .34 101.43 103.22 101.03
C3H6 CONVERSION % 73.60 69.46 66 .41 63.68 60.22
PRDT SELECTIVITY.WI %
CHa .00 0.02 0.00 0.02 0.03
C? RBC'S 0.02 .02 £.07 0.0l 0.02
C3HB 2.5%3 2.15 2.20 2.11 2.29
CaH1O Q.40 0.21 0.21 0.19 .20
ChHB= 1.51 1.07 1.0% .93 .99
CSH1Z2 0.5%8 0.3¢ 0.29 0.25 0.26
CSH10= 1.00 0.79 0.68 0.59 0.65
ChH1la 6.80 4,83 4.90 4.7% §.02
CeH12» & CYCLO'S 36.57 41.03 4%.16 49 .62 &8 .96
C7+ IN GAS a.27 .80 1,59 3.92 4.35%
LIQ HC'S a46.130 4% .78 41.86 37.62 37.23
TOTAL 100.00 100.00 100.00 100.00 100.00
SUB-GROUPLING .
Cl -Ca a4 47 3.48 3.52 .28 3.53
CS =420 F 90.71 92 .86 93.3a 91.54 93.20
420-700 F 4,82 3.66 .14 3. 20 3.28
700-END PT 0.00 Q.00 0.00 0.00 0.00
C5+-END PT 95.53 96.52 96.48 96.74 96.47
1S0/NORMAL MOLE RATIO
Cu 9.7520 1.9481 §.9744 3.9521 4.0000
c5 6.0090 4.2365 4.1630 3.5984 12,6068
Ccé 4.0698 2.4837 2.1867 1.8679 1.17217
Céa 0.6719 0.6849 0.69%1 G.7009% 0.7067
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Tatle 27 (cer=.)

PARAFFIN/QULEFIN KATIC
c3
Ca
cs
L1Q HC COLLECTION
PHYS. APPRARANCE
DENSITY
N, REFRACTIVE INDEX
SIMULT'D DISTILAIN
10 WT % @ DEG F
16
50
84
90

RANGE{1t-84 %}

WT % @ 420 F
wI %@ J00F

0.0676
0.2592
0.5659

Ylw OlL
0.728
1.4205

154
161
257
a8
424

227

85.¢
100

0.0668

"0.1933
0.3675

YLW QIL
0.722
1.4163

153
160
217
12
402

212

82.0
i00

266

C.0a17
0.19C6
C.e098

GREN OTL

Q0.724
1.41460

155
161
215
368
398

207

92.5
100

0.0354
0.19%7
0.40%1

GRN OIL

0.724
1.417%

157
162
230
an
405

215

91.%
100

0.0332
0.1940
0.3892

GCEN OlL

0.725
1.41%2

157
161
2469
380
a7

219

91.2
100

AV



mavle 27 (eon<,) RESULT OF PROPYLENE OPERATION

RUN NO. 9972-22
CATALYST UCC-108 #30042-70 SOCC 35.0GM (32.1GM AFTER THE RUN, -1.89G)
FEED HZ :C3H& :H20 @ 1:1:2 MOLE RATIO,O0.S5 CIH&E WHSV,CONTINUQUS FEED
C3HS Mw= 42.0813 DENSLTY~ O.SCB7 GM/CC (@& 73 B}
TARGET FLOW: C3H& 34.3 CC/HR H2 168 CCMN,10.1 L/HR H20 15.0 CC/ER
ACTUAL FLOW: 35.2 CC/HR EFFLUENT l4a.6 L/HR AQ LAYR l4.a CC/HM
RUN & SAMPLE NO. 9972-22-06 972-272-07 972-22-08 972.22-09 972-22-10
EEZasET.ETE SEEEZSIETD DS TR TETETEET Bie Tl wSNal mEEZART. TR
CIKG WHSY 0.52 0.%0 0.52 0.49 0.5%3
HRS ON STREAM 68.58 76.17 83.08 99 .%8 116.860
PRESSURE.PSIC 149 147 1493 149 146
TeEMp., € 340 340 Jad la0 340
FEED C3H& CC 580.81 263.1% 604.09 220.24 $14.79
HOURS FEEDING 16.25% 7.%9 16.92 6.%0 17,60
EFFLNT GAS LITER 226.8&4 107.58 244,97 94.£5 2%2.10
GM AQUEUUS LAYER 232.0 109.99 282,92 92.07 261.87
GM L13 HYDROCAREON §6.23 17.8¢6 82.C% 28.73 73.28
wT FR. LIQ HC/FEED 0.32%7 0.2828 0.2670 C.2564 0.2343
MATERIAL BALANCE wWT % 103.33 102.01 99.35 110.19 103 .46
CAHG CONVERSICON % 12.86 10.62 68.27 67.82 67.40
PROT SELECTIVLIIY,.WI %
CH4 Q.04 0.05 .02 0.03 c.03
Ce HC'S 0.11 .11 0.0% 0.08 0.07
C3ug .82 2.68 2.46 2.%7 2. .44
CaH10Q 0.69 0.5%7 0.31 Q.3a 0.20
CaHE= 2.91 2.85 2.19 2.38 1.97
Co5H12 0.82 0.686 0.36 0.3 0.24
CSKiQ:= 1.55 1.43 1.20 1.17 0.99
CeHl4 1.0a 6.14 4.95 4.94 4.52
CEH12a & CYCLO'S 35.63. 40.86 4A .76 49 .02 51.92]
C7+ IN GAS 4.68 46.4% 3.89 3.8 3.68
LIQ HC'S 43.72 40,720 29.77 15.32 33.94
TOTAL 100.0¢ 10¢.00 100.00 100.00 100.00
SUB-GEQUPING
Cl =Ca 6.57 6.26 5.08 .4l 4.70
CS -420 F 89.05% 91.73 94.09 93.92 84.72
420-700 F 3.5%6 2.01 0.84 0.67 0.5%8
700-END PT Q.87 0.00 0.00 0.00 0.00
CS5+-END PT 93.43 93.74 94.92 94.59 95.30
ISO/NORMAL MOLE RATIO
Ca 4.7396 3.0085% l.6132 1.8819 3.3%81
cCS &_ 1B%7 3.1803 2.3820 2.0100 1.6966
(of 3.45%20 2.4091 1.63223 1.3962 1.1172
Cas 0.53%0 0.522! 0.%370 0.5231 0.5229
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PARAFY IN/QOLEFIN RAT1C
c3a
Ca
Co
LIQ HC COLLECTION
PHYS. APFEARANCE
DENSITY
N, REFRACTIVE INDEX
SIMULT'D DISTILAIN
10 wT % @ DEG ¥
16
$0
8a
90

BANGE{(16-84 %)

WT % @& 420 F
WI %@ 700F

nT.)

0.0725
0.221a
0.5157

YLw OIL
0.12¢6
1.4240

lag
157
208
366
420

208

-.0.08617
0.1931
0.4465%

YLW OIL
©.719
1.4170

148
157
178
2zl
in

164

935.0
100

268

0.0507
0.1369
0.2BA&S

YLW OIL
¢.717
1.4175

149
158
173
292
324

134

°7.9
100

0.0518
©.1392
0.279¢

YLW QIL
0.707
l.4144

149
158
173
274
288

11¢

8.1
100

0.0482
0.0959%
0.2329

YLw O1L
0.712
1.4119

la%
158
172
273
285

113

96.3
100

¥

v



marle 27 {cernt.)

RUN NOD. 9372-22

gESULT OF PROPYLENY OPEEATION

CATALYST VCC-108 #10022-70 50CC A5.0CM (33.11GM AFIER THE RUN, -1.BSG)
FEED H2:C3H&:H20 @ 1:1:2 MOLE RATIO.D.5 C3Kb WHSV,CCNTINUOUS FEED
. 0813 DENSITY= 0.5087 GM/CC
3 CC/HE HZ 168 CCMN,10.1 L/HE

CIHE Mw= &2
TARGET FLOW: C3H6 3a.
ACTUAL FLOW:

RUN & SAMPLE NO.

C3HS WHSYV
HkS ON STREAM
FRESSURE,PSIG
TEMp. C

FEED C3H6 CC

HOURS FEEDING
FFFLNT GAS LITER
GM AQUEOUS LAYEE
GM LIGQ HYDROCAKBON
wT FE. LIQ HC/FEED

MATERIAL BALANCE wWI %
C3IH6 CONVERSION %
PRDT SELECTIVIIY.WT %

CH4

£2 KC'3

C3HB

CaMll -

CuHB=

CoH12

CS5H10=

C&Hla

CeEl2=- & TYLLD'S

C?7« IN GAS

LIG HC'S

TOTAL
SUS-GROUPING
Cl -Ca
CS ~A20 ¥
A20-700 F
700-END PT
C5+-END PT
ISO/NOEBMAL WOLE RETID
Ca
cs
(03]
Ga-=

35.2 CC/HR EFFLUENT

14.6 L/HR

9972-22-11 972-22-12 972-22-13

EETRISETE MAERESJSTIESE BT TUR.-YWwE

0.51
124.00

145

340

258.63
7.42
109.21
105.5
30.10
0.2283

108.21
65.67

.03
.07
.43
.20
.51
.21
.98
.39
.38
.43
.98

(v
NwwePpPoO—~DNDO

W

100.00

4.63
94 .84
0.53
H.00
55.37

2.1550
1.3559
D.993%
D.5217¢6

268

c.
140.

51
5

la9
40

S74.
1&.
246 .
.60
$B.

236

65
50
55

73

£.20009

105.
6a.

0.
0.

47
43

01
o]

2.4

O.
1.
0.
0.

21
-1
1%
B9

4.19

56.
3.
29,

70
58
838

AbD.00

4.80

94,
0.

14
66

D.00
55.40

1.022D0
1.1587
D.B506
D.50%95

0.50

146.5
149
340

207 .66
6.00
89 .70
86.29
21.49
0.203a

i0z.01
6l1.5¢

0.03
0.07
2.43
0.15
1.69
0.12
0.91
4,DaA
53.79
3.36
33.4]

100.00

4.3%
95.03
0.60
0.00
95.64

2.434A8
0.901a
0.875%7
D.5489

(@ 72 F)
H20 15.0 CC/HE
AQ LAYR la.4 CC/HR



A

Tatie 27 (cont.)

PARAFYIN/QOLEFIN RATIO

C3 0.04ua
Cu 0.09%83
cs ' 0.2132

L1Q HC COLLECTION
PHYS. APPEARANCE
DENSITY 0.712

-

YLw OIL

N, REFRACTIVE INDEX 1.4131

S1MULT'D DISTILATN

10 WwT % @& DEG F 150
16 158
50 172
84 276
50 . 288
RANGE(16-84 %) 118
Wl % @ 420 F 88.4
Wl %@ 700 F 100

270

0.0422
0.1082
C.1B02

YLW OIL

0.7.1
1.4135

152
158
171
286
310

128

97.8
100

0.0373
0.0Bal
0.1328

YLw OIL
©.701
1.4121

150
157
170
279
294

122

98.2
100

"l



Table

28

References to Synthesis Details

. Report
Second Quarterly
Fourth Quarterly
Fifth Quarterly

Sixth Quarterly
Seventh Quarterly

Second Annual
Ninth Quarterly

Tenth through Fif

Appendix

Appendix

Appendix
L]

Appendix
L1}

Appendix
1

Appendix
n
Appendix

Comments
C, Task 1
A, Task 1
A, Task 1
W, Task 2
A, Task 1
", Task 2
A, Task 1
w, Task 2
A, Task 1
w,  Task 2
A, Task 2

teenth Quarterly Reportis:
nsynthesis" section was not written,
details were presented with the run results.

Catalyst
Catalyst

Catalyst
Catalyst

Catalyst
Catalyst

Catalyst
Catalyst

Catalyst
Catalyst
Catalyst

Syn.
sSyn.

Syn.
Syn.

Syn.
Syn.

Syn.
Syn.

Syn.
Syn.
Syn.

A separate
rather the synthesis
This was

done since the test results always lagged the synthesis

work by one report and reporting

on the synthesis without

any information regarding activity was meaningless.
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TABLE 29

A chronclogical listing of Task 1 Runs and reference to
sources of details in the QUarterly and Annual Reports.

Run

09502-01
05710-01
L1} __02
[1] _03
n =04
n _05
" -06
"o =07
" -08
" ~09
"o-10
Yool
noo-12
"o-13
vo-14
"-15
Moo-16
L1 _17
0e972-01
" _02
" _03
n _04
1 _05
11 -06
1] _0?
" _08
" -0%
H ~10
1] _13
Ll =-14
L1] _15
1] -16
" -17
n _18
" -20
" _22
10112-01

* Reports upon the results of

Catalyst

LZ-105-6
LZ~-105-6
LZ-105-6
Z5M=-5
UCCc-101
UCC-101
Y-82
Y-82
UCC=-101
UCcCc=-101
25M-5
LZ~-105~6
LZ-105-6
L2-105-6
Uucc-101
UucC-101
Uucc-101
Ucc-101
LZ-105-6
L2-105-¢
UcCc-10Q1
UcCc-101
AlPO4-11

Ugcc=-104
‘UCC-104

UCC-103
UCC-106
Ca¥Y-£2
L2-105-¢
UCC-107
RE-Y~-¢€2

Silicalite
Silicalite

25M-5
Z5M-5
UCC-108
UgCC-10¢%
AlPO4-11
LZz-¥Y-82
97% HY-82

Feed

methanel

n
L1}
Ll
"

Report Page
1Q 3
4Q 28
40Q 28
4Q 28
4Q 28
4Q 28
40Q 28
40 28
40Q 28
4Q 28
5Q 9
5Q 9
5C =]
5Q 9
5Q 9
5Q 9
5Q 9
52 S
5Q ]
6Q 42
6Q 56
6Q 56
&Q 71
6Q 74
6Q 74
7Q 17
0 25
7Q 34
70 42
7Q g8
7Q 68

* *

* *
8Q 15
8Q 15
BQ 35
8Q 47
8Q 55
8Q 60
8Q &7

provided to DOE in a private report.

- 272 -

Silicalite testing
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TABLE 30
sSyngas Runs

A chronological listing of Task: 2 Tuns and reference teo sources of

details in Quarterly and Annual Reports.

Run
09502=02
08710-18
" _19
095872-11
" _12
10011-01
1] -02
n -03
L1 -04
L1 -05
" =06
no-07
" -08
" -09
v =10
vo-11
"oo-12
"oo-14
noo-15
" =16
w17
10112-02
1] -04
" -06
" _07
n _09
1] -10
" _11
L} -113
1] -14
" _15
"oo-16
"o-17
" -18
n _21
] -22
10225-01
" _02
" -03
(1] _04
" _05
" =06
)] _07
" _OB
n _09

Catalyst
Fe/5i02/A1203
ucc=-201
UcCc=-201
UuCcc-201

Fe on ¥Y-52
Ucc=-201
ucc=201
Ucc-202
UCC-201
Ucc-201
Reference Fe
Fe/UCC-101
Fe/K UCC-101
Fe+UCC~-101
Fe/K/UCC-104
Fe/K/UCC-101
Fe/K/UCC-103
Co/UCC-101
Fe/XK/Al203
Fe/K/UCC-108
Fe/K/UCC-109
Co/Si02/A1203
Co/UCC-101
Co/LZ=-105-6
Co/Th/UCC-101
Co/Th/K/LZ2Y¥-82
Cc/Th/K/LZY-82
Fe/K/UCC~107
Co/Th/UCC-108
Co/Tr/UCC-101
Co/Th/UCC~-10C1
Co/Th/X1/UCC~-101
Co/Th/X2/UCC-101
Co/X3/UCC=-101
Co/X7/UCC-101
Co/Th/X4/UCC-108
Fe/K/LZ-105-6
Co/Th/UCC-107
Fe/K/UCC-111
Fe/K/UCC-104
Fe/K/UCC=-108
Co/Th/UCC-101
Co/Th/UCC-108
Ce/Th/X4/UCC=-101
Co/X4/UCC-101

- 273 -

Report Page
ia 22
6Q a0
€Q 93
7Q 184
7Q 188
6Q 105
6Q 108
6Q 126
€Q 117
60 122
7Q 83
7Q 118
M 142
70 172
2A/8Q 100
2A/BQ 138
2A/BQ 156
2A/8BQ 194
2A/8Q 75
2A/89 163
24/8Q 19
2A/8Q 170
9Q 172
9Q 118
aQ 207
=Te] 167
eQ 144
9Q 115

100 Q2

100 41

10Q 70

10Q 149

10Q 175

10Q 190

11Q 105

11Q 115
9Q 80
9Q 250
To) s1
90 110

100 300

10Q 12

10Q 118

10Q 216

10Q 270

(2) (3)



-10
-1l
=12
-14
=15
-16
-17

11677-01

[ 1]
"
L]
L1}
(1]
"
"
L1
L]
"
1"
1]
L]

=03
-07
=09
~-10
-11
=12
-13
-14
=17
-18
-19
=20
=21

11723-01
L1}

=03
=04
=05
-06
=07
-08
-10
-11
=12
-13
=14
-15
-16
=17
-18

11885-01
"

L]
1"
1"
L
n

-02
=04
-05
-06
=07
-08

12064-01

-02

Table 30 {(cont.)

Fe/Rh/UCC-108
Fe/Rh/UCC-108
Co/X5/UCC-101
Co/Th/UCC-101
Co/Th/Zn/UCC-1C7
Co/Th/UCC~103
Co/Th/UCC-~103
Co/Th/X6/UCC~-101
Co/Th/X6/0CC~101
Co/Th/A1203
Co/Th/UCC-101/103
Co/Th/UCC=101
Co/Th/X4/UCC~-101/UCC~-103
Cu/Zn/Al203
Cu/2n/Al203/UCC-101

. Co/Th/UCC-103/UCC-101

Co/Th/X4,/UCC~-103/0CC~101
Co/Th/UCC=-103+Cu/2Zn/L2-105-6
Co/Th/UCC~103+UCC-101+Cu/Zn/A
Cu/2Zn/LZ-105-6

cu/Zn/LZ-105-6

Co/Th/A12C3
Co/Th/UCC-103/UCC=-108
Co/Th/X6/UCC-103
Co/Th/UCC-103+UCC-101/Cu/2Zn
Co/Th/UCC-103+UCC-108
Co/Th/UCC~103+UCC-101+Zn/Cu
Co/Th/UCC=-103+UCC-101+Cu/Zn/Al
Co/Th/Ucc-103+UCC-101
Co/Th/Cu+UCC=101+Cu/Zn/alumina

10Q
11Q
110
11Q
110
11Q
11Q
11Q
11Q
11Q
3A/120Q
3A/12Q
3A/120
3A/120
13Q
13Q
13Q
13Q
13Q
13Q
13Q
110
34/120
3A/12Q
3A/120Q
3A/120
3A/120Q
203 3A/120Q
13Q
13Q

Co/Th/UCC-103/UCC=-101+Cu/2Zn/alumina 13Q
Co/Th/UCC-103+UCC-101+Cu/Zn/alumina 13Q

Co/Th/UCC-101+UCC-101

' Co/Th/XB/UCC-103+UCC-101

Co/Th/XB/UCC-103+UCC~101
Co/Th/X4/UCC-102
Co/Th/X4/UCC-103+UCC=-101
Co/Th/X4/X8/UCC-103+UCC=-101
Co/Th/X4/XB/UCC-103+UCC~1C1
Co/X4/X8/UCC-103+UCC~101
Co/Th/X4/%XB/UCC-103+UCC-101
Co/X4/UCC-103+UCC-101
Co/X4/UCC-103-+UCC-101
Co/Th/X6/UCC-103+UCC-101
Co/Th/UCC=103+Cu/13X
Co/UCC=-103+UCC-101

The usual conditions were: 300 GHSV,
300 psig, and 250-270 C.

Reviewed in this Final Report.
Better than usual performance.
Reference Cobalt catalyst.
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13Q
14Q
14Q
140
1490
140Q
14Q
14Q
140
150
15Q
150
15Q
15Q

1:1 H2:CO ratio,



Table 31

" Catalysts Prepared for Testing For Enhancing

Water Gas Shift Activity

Run_ No. catalyst Compeosition Report Page
11677-12 Cu/2Zn/A1203 3rd Annual 288
11722-05 Co/Th/UCC-103+UCC=-103+Cu/Zn " 290
11723-~07. Co/Th/UCC-103+UCC~101+Cu/2Zn " 306
11723-08 Co/Th/UCC-103+UCC-101+Cu/Zn/Al203 " 319
11677-13 Cu/2n/ALl/UCC-101 13th Qrtrly. 125
11723-11 Co/Th/Cu+UCC-101+Cu/Zn/Al " 127
11723-12 Co/Th/UCC-103+UCC-101+Cu/2Zn/Al " 142
11677~20 Cu/In/LZ~-105-6 n 185
11677=-21 Cu/2n Ion Exchg./LZ-lOS-ﬁ " 187
11677-18 Co/Th/UCC-103+Cu/Zn/Li~-105-6 " 189
11723-13 Co/Th/UCC-103+UCC-101i+Cu/2n/Aa " 212
11677-19 Co/Th/UCC-103+UCC-101+Cu/ZN/A " 259
15064-01 Co/Th/UCC-103+Cu-13X 15th Qrerly. a4
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Table 32

Stream Compositions For the Two Cases
Provided for Independant Contracter Studies

Ratics/Components ‘Casgse 1 Case 2
Wt.”% CH4 Selectivity 12.29 7.82
Conditions: .

U H2:CO usage ratio 1.60 2.00
RF H2:CO feed ratio 1.20 1.39
Feed in
H2 feed moles 54.46 58.10
CO feed moles 45.54 41.590
H2 '+ €O moles ‘ 100.00 100.00
wt. feed, pounds 1385.5 1290,.67
Effluent out .
Cff-gas

H2 moles 2.15 1.44

CcO " i2.B5 13.56

Co2 n 5.84 1.48

CH4 " 2.95 l1.88

Ce " 0.37 .32

C3 i 0.32 0.28

. cq4 . 0.8 0.25
Total moles 24.76 19.21
Total weight, 1lps. 704.12 510.30

Liquid

C5 - C6 weight, 1lbs. 35.46 32.18

Cc7 - C8 " 36.61 33.95

¢ - ¢c10 ™ 34.78 33.46

cil- ci1z ¢ . 31.70 31.41

Ci3- Cl4 " 28.02 28.59

¢i8- Cle " 24.21 25.45

ci7- ¢c18 " 20.58 22.27

cie- czc " 17.25 l9.24

c21- ¢c2z2 " 14.32 16.44

C23+ " 59.90 80.07

Total liguid H/C, 1lbs. 302.85 323.04

H2, 1bs. 378.69 457.22
Grand total _ 1385.66 1290.5¢
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Table 33

e Characterization of Hydrocarbon Precducts

for two cases for Independent Contractor Studies

Carbon

Number

Regardless of Methane Make

Percent Iso:normal Ratio

C3
C4
C5
CE

cé~

Clefins Paraffins Olefins Paraffins

51 49

68 32 0.c54 0.053
70 30 0.07 0.069
58 42 c.23 0.23
50 50 0.23 0.23

185 F - 350 F 42 (R+M)/2

35¢C F -~ 600 F 0 F pour point

76 cetane index
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