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ChevronTexaco provides no warranties, either express or
implied, as to the accuracy or validity of any of the work in
this report. Anyone accessing or using the reports
indemnifies and holds ChevronTexaco harmless against any
liability that comes from using or relying on the information
contained therein.
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GENERAL TINFORMATION

Conversion Factors

Ib. MSCF x 16.91 = G/NCM
G/NCM x 0.05914 = Lb./MSCF

Definitions

% Cq Belectivity = Total O3 + (inecl., W.8.0xy.) x 100
Total Cp +

W.5.0xy Selectivity = W.S.0xy. x 100
Total Ci*

Graveloeity = SCFH/1lb. of Catalyst

Brownsville Degign Data

Lb, /MSCF G/NCM  Gal./MSCF
C1Cp 2.05 3.6
COZ 6£.01 101.6
11.00 18 )
Ho 0 36, 0
C3Cg 2.66 Ly, 9 0.54
Ree. I/L A.02 101, 0.9
W.5.0xy. 0,94 15.8 0.11
Total 03+ 9.62 162.5 1.59
C~*¥ Sclectivity = 82.4% W.8,0xy. Selectivity = 8.1%
3
Bbl./Day
Gasoline 6079
Gas 01l oL
Fuel 011 198
W.3.0xy. 631

7855



COMPARTISON OF METHODS
FOR EXPRESSING OXYGENATE YTIELDS

(Values in grams/NCM)

Method Method Me thod
Sample I IT ITT
T 6.7 8.1 8.4
IT 8.2 11.0 10,3
11T 9.8 11.4 12.3
v 27.2 31.0 34,0
v 21.5 23.7 26,9
VI 16.2 1e.8 20.2
VII 19.4 2L .2 24,2 33,1 Refractive
Index
A 11.0 16,7 13.7 13.47
Jontebello
B 17.8 24,3 22.3 21.5%



METHODS OF CALCULATING UXYGEWATE YIELDS

Method I

Assumed weighted density for ethanol-propanol mixture 0.80
Vol. salted out/100 cc. solution x 0.80 = Wt. % Total Oxygenates
Wt. % Oxygenates x Grams ' NCM Water Produced = Grams NCM

Oxygenates

Method II

Assume (1) Avg. Density of Water Phase 0.995 g./cc.
(2) Avg. Density of OUxygenates 0.85
(3) 16% water in Balted-out Oxygenates

Vol. of oxygenates salted out/1l00 cc, soln, x 0‘650 x 0.84 =
0.995
Wt. % Oxygenates

(Vol. % salted out x 0.72 + Wt. % acildity as acetic acid) x
Grams/NCM Water Produced = Wt. of Oxygenates/NCM

Method IIT

Vol. % salted out = Wt. % Total Oxygenates
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FUSED CATALYSTS

6509F. - 200 psig - 2/1 Hp/CO - 2/1 RECYCLE

10.0— Am.Cyan.
2.2 K20
0.15 810,
COMI&BO u.o Alzo
8.0 2.2 Kp0 r-—-___;l
T 2.1 8102
L.3 Alp03
Am.Cyan,
0.6 K50
+ 2
6.0 €5 0.15 8§10,
6.61 7.32 2.7 Alp03
b,0+—— Beacon
0.6 Ko0
fxe 2.0 5102
= 5.0 Alp0
Ei 5.32 [--~——Jﬁ Dehydro.
8 l.2i 2.7 Najy0
b 2.5 Cr
2.1 8i0g
- Other 67
I W.B. 2.
0.8 Oxy. 1'19
0.74
0.4
0.32
Acids 0.0k .0
0 0.11 0.25 0.02_2 01 0.0 L 508
Oxygenate 4.2 9.0 0.6 0.2 5.8

Selectivity, %




NATURAL ORES

Alan Wood
10— Magnetite
0.6 ¥K20 Sintered Pyrites
£.35 5102 Ash
Pyrites 1. 54 KF
Agh ‘
Fyrites 3 5102
Ash
Cqt 3 810
6——._—
8.32
Winn,
Magpnetite
W 0.8 €20 inn 6.85
. 15.0 S10p Hema t1
= : 3 1.1 K50
= 13.0 S5i0p
3 L.0 Al203 .92 7.00
1.2— I '
0.8 2.81 2.06
0.86
Other
W.8.
0.4— Ooxy .
0.43 0.33
helds 0.01 0,08 0.1 o
. Acids 1o.02["0.08 0.02 0. 0. .17 |
Oxygenate 5.6 1.3 0.3 1.1 L, 6 9.3

Belectivity, %




Lb. /MSCF

10.0

1.2

0.8

0.4

MILL SCALES WITH VARYING OXIDE CONTENTS

Cq" 6.39
7.75 7.72
6.06
Qther
S W.8.
Oxy .
1.49
1.14 0.99
0.60
o W.S.
Acids 0.38
0.25 0.41 0.17
I 11 I11 v
AW Plate BS Finkelstein AW Sheet




MILL SCALES WITH
VARYING OXIDE CONTENTS

I
Alan
Wood
Bource Plate
FeO 75
FQBOQ 20
F8203 5
5102 1.5
Mn 2.3
% Oxy. in
Total 03“" 18*7
Oxy .
Selectivity 14,1

IT .
Beth.
Steel

65
30
5
0

.82

0.3
0.4

15.4

12.2

IIT
Finkel-
stein

Rail

60
30
10

TV
Alan
Wood
Sheet

Lo

50

10
0.4
0.4
0.b4

22.4

17.0



EFFECT OF K20 CONTENT

10.0 C.F.&I. MILL SCALE
: 200 P.e.l.g. - 650°F. - 2/1 Recycle
8.0
6.8 .19 7.59
6.0 3 7
§ 2.0
Gt
= 3
3
1.5
1.84
0.31 W.8.
1.0 0.311- Acids 0.314‘
0. 0.83 Other
’ wW.8. 0.81
1.00 Acids
0.02
0 5.05 I
Oxygenate 1.5 12.0 10.9 10.7

Selectivity, %

0 K»0/100 Fe 0.26 K20/100 Fe 0.4 K»0/100 Fe 1.1 K,0/100 Fe




PROMOTED C.F.&I. MILL SCALE

10.0— /meafiﬁiﬁwﬁﬁw:A Reduced &t 650“;'.K .
4 1.0 Kp0 : 0. 20
0.8 K20 1.1 Cu
1.1 ko 2:8B203 | |
800"——“
Cqv o
7.53 7.73 8.30 7.98
6.0— ‘ Reduced at
1000°F.
1.0 o0 1.1 Ko0
0.5 cd. 5 V205
b,oF— '
e
O
=
o
- 12—
Other
W.S.
oxy . L. o2 L bLg
0, b 0.47
¥.8. 0. 08
Acids .
0.0b  0.15 0.01 0.24 0.130
. 0.34 AL .
0 OWEﬁM A A
Oxygenate  10.7 | 9.9 2.2 0.7 6.4 8.5
:clectivity, (e =

01



METHODS OF K20 PROMOTION OF

10.0 — MILL SCALE / y
Inpreg Added [’, -
- d -
Fused nated ioz ;:0
8.0 1.5 K20 1.0 K0
7.12
6.0 .
7.43 7.39
Cj*
{s L‘.O"‘“*
2
0
=
T
3
1.2
008————.
Other
W.8. Oxy.
0.4 0.35 0. 54 0.58
TW.s.
0.22 Acids 0.26
0.2“'
O
Oxygenate Selectivity, % 5.1 7.2 7.7




Lb. /MSCF

EFFECT OF REDUCTION TEMPERATURE
UPON W.8. OXYGENATES

10
650°%F,
700%F- 1000¢F 800°F
e GF o o
1000°F. 200F.
al—
63""
6 8.32 8.34 8.67 7.53 .03 7.35 B.66
o i SPU
b,»-- SR e S SN By ey r’t—WW
P S, Sy Se S S M
W“W
WW
I s W B T SR
1.2 ety
Other
W.8.
0.8 0xy.
0.82 0.92 0.9
0.50 ,
0.4 0.43 0.9k
0.30
¥.8.
Acide 0.42 0.41
0‘821 0"10 {}92? GQBL;
Q i
Alan Wood C.FP.&T. Mi1ll B.8. Mill Scale Brownaville
Scale Design
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EFFECT QF DEGREE OF REDUCTION

10.0 — UPON OXYGENATE SELECTIVITY )
T
- Mt Mﬂ
P
8.0
g.21
6.0
7.88 7.6k 7.37
5
Su.ob—
=
o
5
—— Coer
1.2 2.67 3
0.8
Ofther
O ® I"'——— 0 . L"3 w ° S-
Oxy - Other W.S.
0.33 0.33 0.51 0.20 | Oxy.
0 0.07 0.7 0.14 0.09 0.1l4 W.8. Acids
Degree of
Regactlon, % 100 80 60 4o 25
Uxy. Selectivity,
f o 3.5 3.5 5.5 5.2 8.6




EFFECT OF REOXIDATION

10.00—
Cmed |
__‘Whmw é l:; ;{ gjr
s
8.0
8!21
6:0“"———'
7.41
B L.O— 5.81
U3
=
s
- +
3 03
1.2—
Oua‘—"‘"'
0.4——.—_—,
‘ Other
0.33 | w.s. 0.25 |[W.S.
Actd Oxy -
0.07 - [o.o7 0.13 | 0.02
Degree of Reoxidation 0 21 37
Oxygenate Selectivity, % 3.5 3.0 1.5

rl



EFFECT OF PHYSICAL MIXTURE OF -
REDUCED AND UNREDUCED C.M.&S. CATALYST o

(/v .- i‘%-j ’
10.0 477*‘*{“
60%
100% Reduced
Reduced bog
Unreduced
8.0 |
6.0 —
8.21 7.62 GB-r
e
9 b,o|___
=
o
-]
1.2 b—r
0.8
0.4+ —
Other
0'31 “o s.
0.33 oxy.
0 0.07 0.14 W.S. Acids
Oxygenate Selectivity, % 3.5 3.9 |

61



EFFECT OF ATMOSPHERIC PRESSURE CARRIDTHG
TPON OXYGENATE SELECTTVTTY

10.0
Atm. Presza, No Atm. Press. No
Carbiding Corbiding Atm. Press.
Atm. Press. Carbiding
a. 0 - Carbld 111.8
6.0
B.77 8.82 7.30 7.72
G+
B Lo 3
e
=
S
=}
1.2 —
0.8
Other
W.S5. Oxy.
O.u""—"‘ 9.67 0-60
0.25 0.24 W.8.
0 0.09 0.11 Actd 0.19 0.17
3.2 3.0 8.0 6.9
Q enate Selectivit - . .
e v, & C.M. & 8. FPinkelstein Rail

Seonle

91



EFFECT OF SYNTHESIS PRESSURE

10.00— 650°F, Loo Peig
200 Peig
400 Paig Loo Psig
200 Psig
8.0'-—’_—‘
6.0 Cqt
8.1 B.66
8.19 8.03 3 7.75
e 4.0
2
163}
=
o
3
1.2/— 0.41
W.s.
Acids
0.3;,
0,8H—
0.33 gtger
Oxy.
0. B8
0ol o 0.99 0,94
@ l
0. 08 0.6
0.16é
giiiiﬁiﬁity % 2.1 8.1 10.0 12.2 8,2
’ C.M.&8. B.S. Mill Scale Brownsville
Design
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B.S. Mill Scale American Cyanamid Brownsville
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EFFECT OF SYNTHESTS TEMPERATURE

100 Sintered Pyrites
o 6505F.
600°F,
6.0 pb—
5.78 7.00
b.op
& G+
@ 3
=
s
] 1.2 —
Other
0.8 W.8.
oxy .
0072
0.4 —— 0293
W.8,
Acids 0.25 0.17
0
Oxygenate Selesctivity, % 10.2 L.6

Bl



EFFECT OF RECYCLE RATIO

10,017
2:1 Recycle
8.0— 1:1 Recycle
1:1 Recycle
| 2:1 Recycle ’
6.0 — 8.19 | J 8.66
v -
. ~. 6.90
6.61 . 5.33
o b0 l—
[
A
=
o
&2
012 |—
0.8 —
W.8.
0.94
0.4 — 0.11
QOther 0. 14
0.08 g:}?.\' 0.47 :
0.32 0.16 ) 0.21
Oxygenate’ | | - " ’
Selectivity, % 4.2 2. , 5.8 3 8.2
C.M.&8, Minnesota Magnetite Brownsville
Design
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Selectivity to W.S. Oxygenates, %
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f |
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EFFECT OF SMALL PERCZNTAGE TMPURITIES
IN THE SYNTHESIS FEED
NHB Sulfur Oxygen
10.0— Activity
Check
Reference 0 1% 0 hetivit
0.1 g. AGEAVitY 4 2 Actlvity , »g g
0. L e/ BRALAYY 36 HrS. “opeox & 3;°8.02
8.0 0.5% NH3 LB Hre,
59 Hrs:
6.0 8.77
’ 7.36 9.09 A,22 8.29 8,09 7.85
7.58
£
(&)
o
~ L,0—
- Ot
1.2
O.8—
04—
0.25 0.24 0.32 Other
0/’05' 0.27 0.02 0.19 0.20 0.26 3 8. Oxy.
0.09 ’ 0.08 0.09 0.07 ] 0.08 %-8. Acids
Oxygenate 3.2 0.4 2.8 2.9 1.8 2.0 2.9 L

Selectivity, %
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x 100

Wt. of W.S8. Oxygenates
N

Wt. of Total Cy+

% Oxygenate Belectivity -
bt

Time . Hours

EFFECT OF CATALYST LIFE (C.M.&S. CATALYST)
AND Ho/CQ TOTAL FEED RATIO UPON OXYGENATE SELECTIVITY
b,0
h\
\
A\ \\
N\
AN \\\
NN B
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N
NN
N \ 3.5
\\ D""----.~__ ________-——————*""""*D\*\.\
\ Tt
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3.0
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Hp/CO Ratio in Total Feed
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Hpo/CO ~ Total Feed
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