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Fig. 1 Uniaxial compaction results for the Vista alumina sample VISTA-B-965-500C obtained from
Dr. Robert Gormley. The relative density vs log P curve can be fit by two linear segments whose
intersection determines a nominal breaking strength (11.97 MPa) for the alumina granules.
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Fig. 2 Uniaxial compaction results for a second aliquot of the same alumina sample shown in Fig. 1.
The compaction curve up to a pressure of 30MPa is very similar to that of fig. 1, however, using
linear fits to the data at low and high pressures yields a breakpoint of 6 MPa.
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Fig. 3 Sedigraph particle size measurements for UCI F-T catalyst UCI-LAPI-COMP-DRUMC. The
abscissa represents mass % of the sample finer than the indicated equivalent diameter. The sample
represents a composite catalyst from the batch prepared for LaPorte run 1. As seen from this figure,
15 minutes of ultrasound at a level of 20 causes considerable particle breakdown and generation of
fine particles.




VISTA-B-965-500C
(1 gram /50ml)
Amplitude=20

Mass Finer (%)

100 10 1
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Fig. 4 Sedigraph particle size distribution of sample VISTA-B-965-500C obtained from Dr. RObert
Gormley. The starting alumina from Vista was sieved and calcined in air at 500 °C. As seen from
this figure, the alumina granules are much stronger than the catalyst shown in Fig. 3 and show very
little fragmentation after 15 min of ultrasound irradiation.
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AQFE/CU/K/AL-FH1-137
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100
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3
1
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Fig. 5 Sedigraph particle size distributions of catalyst AQFE/CU/K/AL-FH1-137 which was pre-
pared by Dr. Robert Gormley at PETC by impregnation of the Vista alumina (shown in Fig. 4).
There appears to be some irreproducibility in the results with particles smaller than 10 pm. How-
ever, the extent of particle breakdown appears to be only marginally greater than the blank alumina
sample.

17




UdL-°H uni-pug 'p * oY | X D00 0 “INOY[ X Do0Ey q ‘$INOY T X D0ST ®

mo[) uodire ut Juruonipuodard Jojye (611-681 1)ISA[eIed oI [N JO SINSAI Jd L. 981

00S @ pIoy

00s

(Do)aIneradway,
00 00€

00¢

001

e oveyy

=
Q.
-
O
o]
o
=
. (o
v g
oA &
o e
“. ." .u m
. R ; T P £
s 8 . K HE e
S . S n S <
AN N .... R V4 3 . e
\ CE S T A
ﬁ " a 7/ ] i % I
.Afe ouo -. \\% 1 M e\

df___ .ltc. s\ m M

S / i m

Yo, ~_ p M ;

~_ *\ 7

;

18




Ad.L und-pug -3 “anoy [ X 9,008 P
“INOYJ X D,0EP O SINOY T X D,0ST 'q ‘Suruonipuodaid noyim ‘e
mo[J uogie ue ul Juruonipuodald Jaiye (913yds BIIJIS UO 9 %IM OTIVSO-1/fA JO UdL-CH L S

(Do)ounmeradwa,
Do 005 @ PIOY  0¢ 00¥ 00€¢ 002 001

A e

(‘n-e)oyeidn usSoipAy

19




q JO dd.L unk-pug o
axayds BoI[1s pue (9%IM 0S)6H1-SS11 IDN JO aamxiw [eoisAyd -q ‘@irauew [BIDIOWWOD ‘B
oy [ 10§ D,0¢f ¥e uruonipuodaid sayje sajdwres 2duarajar Jo Y LIy ¢Sy

(Do)anyeradway,

00S @ PIoy 00s 00v 00¢ 002 001 S¢C

I | \ | |

(‘'n'e)ayerdn us3oipAH




(31 ds BD1[IS U0 3 %3IM OT)LI-T/LA 2 ‘(6VT-G8TT)ISATered uoir 1D *q ‘VS9-1/CX ®
$1SA]e3e0 U0l JO S}NSaI M, L-0D Uni-IsT ‘6'31q

(D,)2Ineradwia],

005 @ PI*Y 004 00¥ 00¢€ 002 00T G2

21

(‘n*e)ayeidn sprxouowr uogie)




LO-T/CX "2 “¥s41e3ed 1D q ‘VG9-T/LA '®
s7sA[e3ed uodl Jo s3nsal Y4 I-OD uni- pug ‘01 ‘SLq

(Do)aameradway,
00S @ PIoY 00S 00v 00¢ 002 00T G2
U U o Lo e =" n \\
“ R \- - —_— ~ T e
e \/
- — - _
y \ ! .

(‘n'e)ayeidn aprxouowr uogre))

22




Reference Magnetite Sarrple

m -
2 E 2523
; 15 i
g E
s -
£ _F
g 10 =
- 21064 1.482
3 1612
5E
E 4. e
o B " radanaltd
15 45 75
Degpees 2-Theta

iStep Scan DB1/06; 0.02° step size; 1.8 Seconds per sep |

Figure 11. XRD pattern of natural magnetite

Rictveld Refine for alpha-Fe: SB-3425, TOS=000 rrs)
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Fig. 12 XRD powder pattern of TAMU catalyst sample at time on stream = 0 hrs. Reitveld refine-
ment shows that the primary constituent is o— Fe.
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Sample SB-3425; TOS=111 Hrs|
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Counts x 10-3
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Figure 13 Sample of catalyst from run SB-3425 after 111 hours on stream. The prominent
peaks can be attributed to the carbide phase. By analyzing the sample in wax, we prevent surface
oxidation which occurs when the wax is stripped off.
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Figure 14 After 233 hours on stream, the carbide peaks grow in height indicating that the crys-
tallinity of the sample has increased.
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| Sample SB-3425; TOS = 330 hrs|
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Figure 15 XRD pattern of catalyst after 330 hours on stream. The increased crystallinity of the
carbide is seen in the growth of these peaks. There appears to be no transformation of carbide into
magnetite.

Sarrple Sb-3425; TOS = 384
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igure 16 XRD pattern at end of run. Significant growth of the carblde peaks but negligible
amounts of the magnetite phase seen over the course of this run.
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Rietveld Refinerment of Natural Magnetite |
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Fig. 17 Reitveld refinement of natural magnetite. The lowest curve shows the residual after sub-
tracting the calculated pattern from the experimental one. It shows that the Reitveld method pro-
vides an excellent fit to the experimental data, accounting correctly for the intensities of the various
aks

Sample RJO189F; Catalyst in wax matrix
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1gure 13 Fast scan of sample RJO 189F (TOS 20h. Prominent peak corresponding to magne-
tite is seen at 2.496 A. However the size of the 2.0856 peak suggests the presence of carbide as well.
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Figure 19
after subtraction of magnetite is a a small peak corresponding to iron carbideas shown below.

Reitveld refinement of sample RJO189G (TOS=122h) for magnetite. The residual
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Residual Plot: Rietveld Refinement for Magnetite. RJO189G|
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Figure 20

189G

Residual after subtracting magnetite from the XRD powder pattern of sample RJO
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Figure 21 XRD powder pattern of RJO 1893 (TOS 888h). Data A is the raw data, Data B is the
refined pattern for magnetite and Data C is the residual.

Residual Plot: Rietveld Refinement of RJO189J |
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Figure 22 The residual after subtracting magnetite shows peaks corresponding to iron carbide.
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Figure 23 XRD powder pattern of sample RJO189 M showing how the Reitveld refinement for
magnetite leaves behind a two peak pattern.

Rietveld Refinement of Sample RJO1 ssmg
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Figure 24 The residual from sample RJO 189M (TOS 1796h) shows two prominent peaks after
the magnetite has been subtracted.
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RJO189M: Refinemert for Magretite, alpha-Fe
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Figure 25 XRD powder pattern from sample RJO 189M after refinement for magnetite as well
as a— Fe. The residual now shows peaks attributable to iron carbide.

RJO189P. Rietveld refinement for Magnetite.
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Figure 26 XRD powder pattern from sample RJO 189P (TOS = 3547h) after Reitveld refine-
ment for magnetite.
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Figure 27 Residual plot from sample RJO 189P (TOS = 3547 h) after subtracting the magnetite
peaks. A two peak pattern is seen, however the second peak does not match that for a— Fe.
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Figure 28 A trial fit was performed for metallic Cu, however, as shown here, subtraction of Cu

yielded negative peaks in the residual showing that free Cu was not present in this sample.
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