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TABLE 1. CARBON MOLECULAR SIEVE
COMPILATION ‘

SECTION A. - FUNDAMENTALS

SECTION B. - ADSORPTION TECHNOLOGY
SECTION C. - CATALYSIS



1-26

N T 1]
TG 9754 B SUBEURIRg IEFOMON o) wonrpg| 99
FT6CT OR ARGV P1 THBI_MRPOuDTY SiMi SEY NOUN L] & FOOGND WG g T g LU K Landd 1]
- i T
T U O 1]
TR L) I 1]
[
Lo 13
oo i F ] T kit L AT ORIVE Wi QD SARL WrReN I WRT | 1€
- i [
i3 T T T T | g - att TIT BN E] 1 wroeon v| §§
| 1 13
T
7 - u e -
it
) AR S | - o] o
[
vd aﬂ‘ﬂ_ a [1]
_ iv
iai] | ¥ 1]
K]
LRI 1]
(13
TR TSR Sy | —— W Ld i
[0
&1 .!Eﬂn.amuﬂ-m.ua!ﬂ i.-ﬂﬂuﬁﬂﬂmﬂﬂﬂmﬂuﬂﬂmﬂwﬂg o
[
W d
I T
1 [T
— L}
— Y G T AR
AT EIE IR WA PEDRL_Tg DAL WSO L
T W OANoL
J ol WL IOy Ul
—_ —
oL wie UMb o5 Wb T whibdid & (i ——"RR] T k] 85 A N LI, | e
It
Toui 7 soeart a3| = L ) K]
1 Tt
. 7. 13
. T ooany Apy voen - We id - [1d = g Tedo1 1 W AT R Taiala ] r— T T S SV
F13
SAS[G IRFOeRn Vo) § o tarumn| 16
FEL '] T T R Hab ", Pl Y TTTCE 0N 10 ARNUDL Spixiag § T T =T T [1)
a
i s ] WD , H o RS T puv Wiqe) BA wyaon] 1
L
——T5e8171 9 € Whoeh e TR Ea] SRS RPN DONIT 1 PAwOR T T L o] B
[3
a.xunux:x_o:ixﬁ:xuxﬁn-xﬁ&.ixxuxzxﬁniuguﬁ XURX R OOD R RINUT00 LXK X KNEO000 Y AT DOGOONDOBN LN ONONOONO(X ORI KRR IOCLIOOCOOL TOTR0B00GDORNOOICOCN ] 3
E-5::.uxnﬁﬁnuxﬁuxx:-axx-uﬁxanuuxﬁ;xﬁxx.i _xxsuxnSunﬁﬁuﬁgsungﬁuixﬁaxglﬁ xxxxxs_nxxuxx_c_.quxuxuﬂnxsxxxuunﬁunnxnxnxxx!nxx XK N E3UUIIOMd OGNV NOULvEvdIdd 30T NININVANNY - VNOLDIS
.nxuﬁxxxx!n..g.uﬁgxgl§|x§.mu.§.xx|-x|xx§xumn.x§lxxn|..ﬁu§x§u AT OO X TR OO0 A XXX RROOOOONEK N0 KX DO DD KX R RN T CERE AN IO x.53lxxﬁ!ﬁux-xﬁgxi:mnxig-uunﬁxnxgxxu-uux T
ICEVCEERLEEEED] NOLLHOSHOVHOILN L1 SN SHOLNIANFSHOHLY ELUY 1
a 3 ) [] ¥
S _.MH_._UEM_U::.._

Vi 3iqel



I-27

1]
[]
"
7]
B i e
[ I
dd LK L5l BR VWA VN TR G
3 §
LD K TUR TR . - 5]
T
[]
BT ) T
198 i w ~
TR AL BmeaT]




1-28

ey

¥ibl AON DOGSLCY @D A

——
S0 SROALRUD PUE SLPOLY 1Y

Y B

ToARG JEIIEOT] UDQUT) U ORGPy 3FD SAnRS | 56 1)

5181 T ey Wil Mud 47

el A

DA TAONOA "ON Facqord 0 H VNER T

jiag 10 BURsUO) 8 id

] W W)

epTTuD foued s I ) 6 L
LD

S Wed  PS MitA

T 1d RO d5 PN

n

[11)
] 45 4 on ML

SLBLT ¥ZR 8L UMD " ung g

TH Mwing W WERRN H [l

eenen

LRI GRHY Wb 58 SR

[1]
ol w s
wamNay 179 [ uonrgL Ll

HQWD ol epeg

LI L] &l

Ll ) 11l
* a1

1 13 [

L

1L

[

—— oy I AW ana | 93

e s Pk e K A LIT

%L Wn

S AR T TR\ L1

TRC817 10Z 'Ok A weaiey - Grlg

10

LAl 44

—Tiw ] vl WAl med W

—— Ty el P s T i1
L )

Yy

TiisiF iz 0% nig ApHIMON

a6 ehod wPae |

L
» [

FrL !

[1T)
[T

CTTIVATLL - 4 oL L]

594
L1
1

T
3] 10}

—— T S| #E

LU D L E]

L8IT 268 W N ¥

9i81] ¥8S CLECZLITILT]

Li6i] € WATBUNNA 18]

] [ v
(L] T W R NUR A, HAWD pRyAvEa W ORI 3 WoReld oy -l
" k4
T Boow W01 DaIPNIg AN ...m
(L0 T way g WE Tow DIGAN R0 181 TV ARIOD LA VA ArA G CTADON| | INFee WD 10 18 - (1)
L1
W UVERM [ EL ]
o W) e L ] W EGon FRGAton ) 10 o JnPDI) JI T BABG A (11
[
] v 1




o
o
]
o]
L% "% 9961 @ Asay ¥ NI SRS Ry Wi “IT HwAsp Véiarg et 313
: 113
TARY] SIS Uy S| ‘iigsﬁoﬂaﬂg.nn
13
BV - d q LT A [1T)
(13
L] (13
&1} 18Y WL L ‘I W ATASEEY L e SOTREIN
i g N J3
180 o Al
AL [ [l
Ty 7]
(1]
. 3
I
41 9y Wil W2 WeW B ]
LW id Jﬂﬂlﬁ“
[ L]
(]
Z viEY
BAISOP i L1 L8
- = WA
L) [} .
vdiimT L'
HAW S puwgs:
K]
T
QMY
LT
AU W, d ]
q E]




o
o
\
L]

- ZW61 AT 6995% o wir jed N3

—

‘d 1 9A

wWasES wold o3Py

mG BncHig ¥ W) UoaepurEs Adhy

$TE
(113

EIE)

d1 OA

LiesA§ UOAmIOEDV

TR ¥

(343

TowsTmvsisiel| TEE

————— T WA ERsE Y
&1 KT £365s dd [ary I®

-

5 d L]

AL AR U

BV ia 0 B

B1T") ]

Lt

T

X1
[111
B
[
118
41t

£l

Ll

IR

“asqy tebl (TN DI AIPON

Y apee] e

AR, MRS, ) VT BV | DTS

"G AMRADY ¥ D AW RA

r

g I W

Ewes [

TO L

R

§LE
(113
(1
3
[
[1]
[1]

B EIRAP|

Haw

W | [

ariBZol N5 W3S

—— 0 A W T L pebe)

WD

114

" 108

c¥ LR it

L1
£ot)

ey § WEN WRDY HS! W ASRA

THel O (5i28 d3 | wd 3

(L1
[T1]
[1X]
[L1]
sail

AL L

[1]
L]
(1]
T8l
[T 1]
]
11
(1]

R

1
[1]
(1]
(11

]
LIT §

[13
[TH]
i
L

$1T]
[I%)

“Hiry UoRHD

il

SN wwsAS 'Ll

Tl
T
1LY .
witl

———— N NP T

CEE Rl it T

e L e

TORUOLA.

d Wy

(']

DOXNOX AL TR 00X X 000X IR0 AOLK % 00008

e

aﬂlxxxxxnnuﬂxxxxwﬂ:u!kxﬁxunﬁxx:!nxnxzuxllxﬂlxxxg

YOO X LK XN R FOUOOE XK N

xxgaxﬁgnxaﬂl:xgnxguuﬁﬁxg

00000000 DOC K KN KOOCE K XK [Pitoabasiitasieiiste] TR ERKIONOO0O000 X KX KXRAAXK

]

AOOOO0NNX MK XX
-Kuns:uﬂa:%xnxxxﬁng
EX KX IO00ONUONXXNON XN OO

OO X000 IO

TR N 0L G 000K

OXNA L0000
YOrN 00 TN NOOUCORONN0KK N IOOOC X XIOOOCK
00000 K I000O0KN0NL O0OO00NUOND0CCE!

IS WFORER

SRy WO PAH [T

OO0 OODILXK FOOOLIOONOONEK.

NOLL Vs Svo - B
xx%xéﬂnnnxn

E)

1

A6o|ouyda] uoidaospy
g1 3lqeL

v

[1]

432

L1

L1

11

1L

L= L
*NODN) E92
XL



—t
1
;
—

D0 00X XX WNADCEX XK XK MK, KXXX XM MR NOCKX
anl:ssxﬁxﬁxxﬁx—:xu::xxxﬂl.ﬂ!!ggxs

A ONONONCXR XN R XXX MO0 N OO KRN Y

AXXX OO0
ngxxH.xuxxﬁnuxxxxxxxx:xx:uxux!gusxxa

JOUOO0O N NORCN WX XK, XXX ONX XX 0K X NXXH XN

MOOO0000EN X X XK IO X X XM 0K X AR

L T e e T T § 3 (19 E] XD EN X000 XXX XN, XXXMNDCOCODON SHOUY N dd¥ ALATVIVD D NGILD3S

[I13

OOXX 300K X XXX K Hk XK XX XSO K X K XWX IR X R0 XK X RO, OO X NN NEAX NN IO X0 K KX X300 KX XXX R NI PR XX 00X X L] 10%)
1L
TR oly; =3 E.x] L XT3 RED B! L IR0 d Xy [0 Snipay] g €|
¥
LRI [
9161 NN ZreiWE 30 0 WD AW purgerptng| W TP T [kl Y 0L ST o L THL]
00
[113
3 LR LW I N T ] oy
T
7 _HAw Pl ey
11

[
Fiki

W
ORI R L g T el

H

[T}

HIUD Gibs iy

HWE PRSI nwERg]

L84) RITC ON AWV Y OI8L Away § -SIN

HAUE g haliag]

o Pogen SaN[S 9y

W 5Y 15 i Ti 1]

L]
Lt
L11d

ORI

AWIN

I¥i]
[I1]

[11]
YL
[ 113

Le8LT N5 o

R B B K

P8 LCICTHIT yomany eBeew pLEy g

SEE
13
PEE]

» d [LE W

L]
ZCE

T
U0 K BT DY I Y Waleule

N

AR HN) 1]

¥ SN 1o vE US| S 2K

v

| |




32

I

35 W
— w1 P R AR,
D -
4 Tiét @ 1 Oty 15 Ll %
YiF
11
Ty
—TZZ017 49 01 wour) ) Ny g 15
TH
00
BT 8L § wamD) A 1}
o]
TeieF 7%2 AL Wwd [ LG
S0H
221
*81 (11 " T L) AL | ¥ O
ED
TP B 5 UBAR507 s B ueRaong v (20
W UWREr W GGTunIA 1 L o TRReReS BTG TN BUATIIos- e [0 WY 79 L] o
1D

T

Tiie1} 00 TOC WWUD)

e e e

P
SRANG MIMOBON WIGRD 0 BN g o Tpuls| SRS | 48%

.-

GRe 1) Zif N1 UoeYy

Ogstf tBL 0F “uD T

WU 19

LU IOAEID S0 U0 BNioAS Glod Ry [CREE] L1

PSICLrF SO

o R

HWINA0W UoqIED ¥ W AR T ATPoPA 18piv-§ 0| 18T

v

suoLjeay |ddy 2134 e3e)
J1 2L9elL



Table 2

Comparative Dimensions
of Zeolitic Pores and
Small Molecules

Linear
Paraffins 2-Methyl-subst, _
Olefing Naphthalene
Isoparaffins
Benzene 0-Xylenes |~~-accmmao oo .. )
[ I | - i
]l T T L L |
4 5 6 7
Critical Dimensions (A)
Table 3
Crifica? Pore Dimensions of
Various Zeolites
Faujasite(X,Y)
Wide Type A
Erionite Z5M-5 Mordenite
Ferrierite Offretite
Ll A [ I
| p— T T 1 | L I L M
4 5 6 7 ..

Average Channel Size (A)
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Table 4

Critical Dimensions of Probe Molecules

Absorbate (a)
Carbon Dioxide ..3
n-Butane 4.3
iso-Butane 5.0

neo-Pentane 6.2

I
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SAMPLE
8io2

sioz2

Al203

5i02/a1203

FeXS5ios
Tio2

Ru/Si02

Ti02/2r02

CARBON
PFA

TYPE

1

FORM

-spheres

spheres
spheres
spheres
spheres

8 X 12
8 X 12
8 X 12
8 X 12
8 x 12

extrudates
extrudates
extrudates
extrudates

pellets
pellets
pellets
pellets
pellets
pellets

8x18 mesh
pellets
pellets
pellets

8x18 mesh
8x18 mesh

pellets
pellets

pellets

liquid

I.D.

A
B
c
D
E
A
B
c
D
E
A
B
C
D
A
B
Cc
D
B
F
A
A
B
C
A
B
A
B
c
A
B

TABLE 5.

Molecular Probe Data for All IOM-CMS Materials

I-3%

SPECIFIC ADSORPTION (mg gas/g sample)

co2

46
32
16 -
14
il

16
37
42
33
31

33
o
30
27

20
29
30
22
28
30

48

8
8
19

27
17

29
27
11

3
0

n_
butane

151
35
13

4
9

40
25
12
5
0

69
47
38
37

49
40
23
10
10
10

0
11
2

2
102

54
21

iso

butane

134
32
1]

8
9

40
16
10
4
0

66
44
37
34

47
37
17
11
3
8

0
i3
0
0

96
0

54

16 -
5

0
0

neo
pentane

158
38
9

5

4

S0
15
6
2
1

U
~IDMOo

w o
OO

[
[ ol
=) e = gow

' o
O+ Fedm e




TABLE 5 (cont.)

FT CAT.
FT CAT.

CARBON

5102

Ti02/2r02

Ti/C
Ti/C
Ti/C
Ti/C
Ti/C
?i/C
Ti/C
Ti/C
Ti/C

zZr/C
2c/C
zr/C
Z2r/C

Al/C
Al/C
Al/C
Al/C
Al/C
Al/C
Al/C
Al/C

1

ZA

2A

2A

(Ti-2r)02/C 2A

8x18
8x18

8x18
8x18
8xl8
ax18
8x18

40x80
40x80
40x80
40x80
40x80
40x80

extru
extru
extru
extru

ligqui
liqui
liqui
liqui
liqui
liqui
liqui
liqui
liqui

liqui
liqui
liqui
liqui

liqui
liqui
liqui
ligui
liqui
liqui
liqui
liqui

liqui
liqui
liqui
liqui

mesh
mesh

mesh
mesh
mesh
mesh
mesh

mesh
mesh
mesh
mesh
mesh
mesh

dates
dates
dates
dates

d
d
d
d
d
d
d
-
d

d
d
d
d

d
a
d
d
d
d
d
d

d
d
d
d

onwy TOamMmBUAEP comy

HIEQmMEONOE>» CTOTP mmUAEY» MONWP oOp

35

56
52
47
54
5%

16
19
25
33
29
33

30
24
17
20

45
65
58
51
65
34
39
i1
30

59
48
31
70

62
63
85
66
64
58
14
54

59
57
50
41

o000 = o

45
69
74
61
39

26
31
38
11

OO0 HOODOO0OO0QO o0 [~ Y=Y =E-N-R-R==R—

o000 COoOO0OPOOoOODO o000 OO0 0O00
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61
67
47
10

21
25



TABLE 5 (cont.)

8io2 2B

Tio2/C 2B
Tio2/C
Tio2/C
Ti02/C

Zr02/C 28
Zr02/C
2ro2/¢C

(Ti-2r)02/C 2B
(Ti-z2r)o2/C

Ti02 /WPC 3
Ti02/WPC
Tioz WPC

zrQ2/C 3
2r02/C
2r02/¢C

TiQ2/C 3
TiQ2/C
TiQ2/C

powder
powder
powder
powder
powder
powder
powder

powder
powder
powder
powder

powder

- powder

powder

powder
powder

powder
powder
powder

powder
powder
powder

powder
powder
powder

Qox» o> Aawld w» o> gawdy mMmonNwy

25
24
28
i0
14
11

27
22

‘32

29

28
35
41

8
45

50
62
64

57

59
55

54
47
57

[ SEVTN SN |
NOoOo Wl N

(=R =] 000 oo o oo (=R =3 -4 (=N = N
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I-33
Table &

Carbon Burnoff Data for C-Ti0j

PERCENT COMPOSITION OF TITANIA PELLETS
Coating vs. Carbon Burn-off

Coating Initial Final (Coating) {Burn-off)
Step Weight  Weight  TiO, & Carbon TiO, $ carbon _Dwt
1 50.0 58.5 85.5 14.5 85.7 14.3 8.5
2 55.5 61.2 76.2 23.8 76.1 23.9 5.7
3 58.2 59.8 73.5 26.5 73.8 26.2 1.5
4 56. 7 56.9 73.2 26.8 73.5 26.5 0.2
5 52.2 52.0 73.5 26.5 73.7 . 26.3 0.0
6 49.0 49.0 73.5 26.5 71.3 28.7 0.0
7 45.9 46.5 72.2 27.8 70.0 30.0 0.6
8 43.5 44.3 70.4 29.6 69.2 30.8 0.8
9 40.3 40.7 69.4 30.6 64.4 35.6 0.4
10 37.7 37.9 68.9 3l.1 66.2 33.e 0.2
11 34.8 35.2 67.8 32.2  64.5 35.5 0.4

12 32.1 32.3 67.2 32.8 69.2 30.8 0.2



Table 7

Carbon Burnoff Data for Ce510,

Coating vs. Carbon Burn-off

PERCENT COMPOSITION OF LARGE PORE SILICA

I-39

Coating Initial Final (Coating) (Burn-bff)
Step Weight Weight §i0, & Carbon sio, % Carbon Dwt
1 50.0 $3.1 94.1 5.9 89.5 10.5 31
2 50.1 53.2 88.3 11.7 83.5 le.5s 3.1l
3 50.2 53.4 82.3 17.7 74.8 25,2 3.2
4 50.2 52.5 78.0 22.0 70.6 29.4 2.3
S 49.5 56.1 66.3 33.7 67.5 32.5% 6.6
6 53.1 57.2 59.1 40.9  sg.4 41.6 4.2
7 54.2 57.3 $3.7 46.3 55.5 44.5 3.1
a 54.3 55.9 50.8 49,2 56.4 43.6 1.6
9 52.9 55.3 46,5 53;5 52.5 47.5 2.4
10 52f2 53.8 43.5 56.5 53.2 46.8 1.7
-1l 50.8 51.2 42.7 57.3 51.5 48.5 0.4
12 48,2 49.3 40.5 59,5 48.6~ 51l.4 1.1



Table 8

Carbon Burnoff Resultg-Compositional Data for Type

% COMPOSITION

{MD/C)* (MO/C)
SAMPLE PREDICTED ACTUAL
Tin2/C
108a 17/8B3 9/91
10BB 28772 14/86
108C 40/60 20/80
108D 07160 0/100
119E 62/38 42/58
146E 62/38 36/64
119F 80/20 63/37
1226 B6/14 56744
122H B9/11 60740
2e0q,c
110A 24/76 12/88
110B ° IB/62 20/80
110C 48/52 30/70
110D 0/100 0/100
A1203/C
112A 26/74 13/87
112B 38/62 18/87
112C 56/44 40/60
112D 0/100 0/100
{Ti-2r102/C
1172 20/80 10/90
1178 31/69 17/83
117C 60/40 26774
117D 0/100 07100

*{METAL OXIDE/CARBON]

IIa Materials

%_CONVERSION

METAL OXIDE

a3
82
87

62
84
75
73

71
69
79

41
55
74

79
89
95

CARBON

32
a3
36
23

24
32
26
2B

36
42

27

Sample 146E was prepared and analyzed to be used in place

of 119E, which lost much of its metal oxide during

carbonization.

I-40
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Table 9

Carbon Burnoff Results-Compositional Data for Type IIb Materials

%_COMPOSITION % CONVERSION

(MO/C) * (MO/C)
SAMPLE ~ PREDICTED ACTUAL METAL OXIDE CAREON
Ti02/C
123 71729 61/39 92 26
1154 71/29 57/43 27 29
1158 56/44 47/53 B9 28
115¢C 38/62 46/54 71 15
Zr02/C |
1182 71/29 60740 92 31
1188 56/44 44/56 9% 31
118C 38/62 32/68 42 11
(Ti-Zr)02/C
1258 56744 44/56 84 26
125C 38/62 32/68 73 19

* (METAL OXIDE/CARBON)



Table 10

Catalyst Testing Results for Carbon-C-73

I-42

Collec Hydro~ Aqueous
Fiow : Tion co H carbon phase
Temp. Press. Rate Time Conve Conv. vlala yleld
Catalys? Run / {*C) (Pslg) {Scem) CO/'Hz the) (%) 15 (gm} {gm}
Carbon 7 325 500 50 1 16 [} 13 11,0 frace
Coated
c-73
[5=15292~
278)
L] 8 50 500 50 1 16 83 »w 16,0 fraca
~ 9 350 00 50 0.5 69 84 39 6.0 trace
c-73 10 350 500 50 1 46 12 &2 19,0 2.3
" n 50 500 T 50 0.5 2 73 (122) - --
Carbon 12 350 500 50 1 51 74 - 7.2 1,0
Coated C-73 :
(5= 15250~
1053
" 1 350 500 50 1 72 84 72 42,86 1.5
"~ 14 3s%0 750 50 1 48 75 28 13,2 5.0
L] 15 %0 500 20 1 &7 b 25 5.2 0.6




Catalyst Testing Results for C-Fe/Si0,

Table 11

I-lt'jl

Collec- Hydro=- Agusous
Flow tien Cco Hu cBrbon phase
Tamg, Press. Rate Time Conv, Conv. ylela yield
Catalyst Run # (*C) (Psig) {geem) COs/v, (hrg) (%) (%) (gme ) {gms)
F-/S!O2 17a 330 300 50 1 45 3 a3 2.2 trace
b 350 300 1 49 &8 &0 c.8 1.6
¢ 350 250 I 101,2 20 32 - -
d 350 50 4 19 M 9 - -
. 325 250 50 4 24 21 8 - -
t 300 250 50 4 24 14 8 - -
9 215 250 50 4 24 9 8 - -
h 250 250 50 [ 25 6 7 - -
1 250 250 20 Z 24 14 (101} - 9.7
Carbon~ 162 350 500 30 ! 41 a 17 0.3 1,6
Coated
F 0 -
0/51 2
16b 350 300 20 1 43 56 58 - 0.2 0.1
16¢ 350 250 20 ] 101 1.} 88 t.7 trace
|
164 32 250 50 4 24 57 4 - -
160 300 250 30 4 24 - - - 7.4
164 275 250 50 4 21 - - - -
16g 250 2%0 50 4 21 - - - -
tén 250 %0 2 119 M 39 - 9.4




VﬂNﬂs 12
I-udk
Catalyst Testing Results for C-Fe-K/5i02

Compatative Dava for Fe-—K/SiO2 Versus C-Fe-K/SiO2

Catalysts Fe~X/5i0 C-Fe-K/S5i0
sample No. - 5-15319-106 S-15319-126°E
Run No. 18-2-1 19-2/1
T(°C) 325 325

P (psig) 500 500
Feed Rate (SCCM) 25 ' 25

% CO in Feed . 54 : 51

% H, in Feed 46 49
Moles CO Fed | 3.5 2.3
Moles fi, Fed i.0 2.2
L Cd Converted 15.3 16.6
$ Hy Converted 5.4 6.4
Moles CO Converted | 0.5 0.4
Moles Hz Converted 0.2 0.1
Hot Trap Hydrocarbon (g) 2.1 0.6
Cold Trap Hydrocarbon (g) 0.0 0.0
Total Hydrocarbon (g) 4.4 3.0

Gram Fractions, Cn

1 0.18 0.26
2 0.08 = 0,13
3 0.10 0.17
4 0.08 0412
S 0.06 0.08
6 0.04 0.05
7 0.02 0.02
8 6E-1 6E~3
9 6E-3 SE~-3
10 SE-3 8E-2
12 1E-2 8E-3
14 7E-3 SE-3
16 SE-3 4E-3
18 4E-3 2E-3
20 4E-3 ‘ 3e-3
22 3E-3 2E-3
24 2E-3 2E-3

26 2E-3 2E-3



Table 13

Catalyst Testing Results for Rh-Mo/A1203

Daca for Rh-Mo/ Alzg, at High Pressure

Catalyst 3% Rh - 3% HO/A1203
Sample No. §-15292~-42
Run No. 22-1
T (*C) 250
P (psig) 250
GHSV (hr™') 140
% CO in Feed 50
L | 8, in Feed 50
% CO Converted 13.5
% HZ Converted 13.6
Mole &, Cn
<, 30,1
C2 6.8
c3 4.9
C4 1.?
>Cy 4.9
Dimethylether 35.9
Methylethylether 15.5
Methanol ' -

Ethanol -

22-2
250
300
140
57
43
6.8
5.6

22-3
250
750:
140
57
4]
9.0
6.8

22-4
250
970
140

I-45



Table 14

XPS Results for Rh-Mo/Al,0,

XPS: Rh-Mo/Al 0.

In-Situ Binding Energy Artom Ratios .

Treatments {ev)

Conditions Rh Mo Rh/Mo Rh/AlL  Mo/Al
Fresh 309.0 = 232.5 1.2 0.03 0.03
1 Hr: H2; 450C 307.7 » " - "
+1 Ar; Hz’ 450C 307.4 232.6 1.3 » "

1 Hr; CO; 25C " 307.4 232.4 1.2 " "
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