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It was. the object, of.this research to find 1) the most
‘Tedotive~clay-cdtalyst in'our’territory for use in- cdta-"
lytic ‘cracking and '2) ‘the most desirable conditions for
‘activation, - Typical clays _produced in Japan were tested .
{for-effectiveness'in catalytio -oracking;and acid ‘clay - -
gave the most satisfactory results, ' The activating can~
ditions of several acid olays selected from various o
sourdes’ were ‘studied, -using siulphuric acid as activating.’
agent.  An-acid:olay produced: near KQUATSU City, ISHIKAWA
.Prefosturs’ gave the best iresult, “This oatalyst was ‘used’
in the commercial plant at-YOKKAICHI, Second Naval Fuel
Depot. - G e

I o INTRODUDETON -« -~ . or b e

This research was oarried out from December, 1940 to August, 1942 in ooopera-
tion with Takeda Acid-Clay Co. Ltd. at MIZUSAWA, ‘YAMAGATA Prafecture, by = |
Lt, Eng, M. MURAKAMI-6nd 'Assist, Bng: M, MIYASAKY end Zng. 7. ISHIKAWA, the
latter being a representative of the company. - o ' B

II. DESC ION

The aociviti test apparatus for catalytic oracking oatalysts is shown in
Figure 1(B)1,

B. " | Progedure

A definite kerosone fraction of Midway orude oil was selected for use in
the catalyst aoctivity tests.

-

15000 of the oil was passod into the reaction tube oontaining 10000 of
catalyst, at a constant rate for 1.5 hours (space velooity 1.0). Reao-
tion conditions were held constantly at a tesperature of 450°C, and
ataospherio pressurs for all catalyst saaples, Resotion products were
dhu{%ad us an Engler distillation flask, and freotions boiling up
t0 150°C were collectod and measured. The catalyst activity of our
experiments were ooxpared by the tera "deooaposition rate”, whioh is
expressed as the voluas % of the freotion boiling up to 1509C to the

tial oharge. Analyses of the composition and aotivity of msny kinds
of naturel olays produced in Japan were made,

C. Basylte :
Rasults of typloal teste ave shown Ia Table X(BJI. 1hess Tesults show

that #0id olays give higher activity than the othars and that there is
20 linear relation betwoen uthltx and ocomposition,

Several samples 5f acid olays were sotivated by boiling for ) houre wich
sulphuric eold, -having conceatrations verylng froa 1 ¥ to 7.54, 80 that
ohanges of aodvuy and oheaiocal componsats aould be observed, The
siperinental results werc as tebulsted—in-Tedblo-II{B)l,— — -

111, COCLUBIQND

PFroa thess results it wes oonoluded as follows:
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The activity of aoid clay ‘is not dependent on 1ts chemioal oomponents, but on‘
its origin

It seems, in general, that the olaya which have high content or'MQO show high
activity. S ; ;

The molecular ratio’ 8102/A1203 or the activated acid clays showing maximum
activicy appears generelly to be approximately 6.

Best normality ot H2S04.. for aotivacing aoid olays for use as’. eatalyats lies
between 1 to' 4.5 N as compared to that-of. activating acid .clays.for use as
adsorbent in-decolouring pstroleum ur fatty oils, which varies from 3 to.6
N H2S0, according to .the origin of the clay.’ E )

The acid clay produced near KOMATSU City was activated by Takeda Acid clay
Co., Ltd., and has been used in"the commeroiel catalytic craoking plant at
the Second Naval Fuel Depot.

It is also suitable for use in the oehalytio terormins of pine root ofl.
_Experimental results for this applioacion are given in another report. .
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CG‘P(BITION SOUECE AND GA'I'AL!TIC EFFDCT OF TZPIGA.'L GI.AYS
| E— E ; ] . . O;-E’ : :c - fictivity Teat
| Fame ot : ' TP e i - T roos ion
- s sgn 2oss | 3105 | g0y | peacp| ez | a0 [ue0 | 503 | ro0s' | "ORENG)
Diatomsceo FUDOSAN, | S\ t 905|728 | 13.7]-3.7 | 0.9 0.7:[trdce | 0.6 | trece|  cAeb -
Earth ~ R " S N R il K8
 Pertriite | SHIRIKUNITURANAT, Bokkaido 5.0 78| 13.9.| 25| trace | 2.3 | 2.2-] 0,2] 0.1 6.5
Acld clay | KGMATSU City, Ishikaw Prefecturs [ - 110 | L8| 2.7 22 KR 6.7
T mux'A MAXAJO, Miigats Prefecture’ 7.2 7.0 | W0} 2.0 oo L8| 28 |oo] o0 10.0
Acid olay | MIZISANA, Yemagata Prefecturs W1 | 7.2] 17.2 | 01| trece| 0.1 | 1.8 | 0.0 | trace| 109
Kacline | HOEUTO, Taibokw City, Pormoss .9 12.6 | 391 | 42| 6] o702 J'25| o0 La

]
.

Figmre JIN)S
APFARATUN ol TYATING A0 CLAY CATALYSPS
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EFFEGT OF ACID TREATLMIT ON TYPICAL CL\YS 0'\! CG(POSITION AND "ACITVI'I'Y

: Act.ivity t.eat

COnc‘of}izSOh‘f - .
Lo Zor activation | igr . D°°°mpouiti°n 2
S Bt ¢ | rete @
Acid non treated 0 SR X )
from 12U S | : 12,0,
. 2 ..N T U3
3 N 6 ey Y
45 R . 2 1862
-6 N . . A35
. T5 N el 8.8-| 8l.2 | 1.3 |01 |05 ’
Acid Clay non treated. 84 | 2.5 |59 4.0 07 [2.7. 8.8
from MIZUSAWA -1 - R 8.5 205 60, 3.6 0.7 -] 2.8 -11.6
. . 2 - N - 8.1 0.7 66,1 2.9 0.8 |-2,5 . 15.5
3 N Te2 17.2 68,3 3.1 ) 0.8 | 2,5 4.7
- 45 N 6.4 W3 . [75.7 | 2.3 | 0.6 |1.7 ~ 9.6
e 6- N 5.2 Teds a,3 1.5 Co?7 | 1.1
Clay non treated 1.0 2Aa.7 [61.8 | 2.1 | 0,7 | 43 16,7
from KOMATSU 1 N 7.0 17.9 70.3 1.4 0,6 3.9 17.7
- 2 N 6.9 16,2 | 70.9 | 1.2 | 0,6 |3.5 20,3
3 N 6.5 13.9 76.0 1.1 0.5 | 2. 134
4,5 N Seb - 10.X 82,4 0.7 0.5 | L.7: - 17.0
6 N Le2 1 3.3 91,0 t-0.7 0.5 | 0.7 C 124
‘7.5 K 5.2 0,8 92.7 0.4 0.4 | 0.3 : |
Acid Clay non treated 10.3 2.2 58,7 | 4el | L& | LB 16,1
from SCHCHOYALN 1 R 8.8 20.3 61,2 3.1 0.5 | 4.6 17.8
2 ) | 8,1 20, 64.6 2.5 | Oik | 4.0 22,0
3 | 7.5 16,7 70.0 2,2 0.3 | 3.0 15.3
4S5 R 6.9 ‘1.2 The2 1.8 0.4 | 2.5 CA3.h
6 ) | 6.8 72 18211} 13 ]03]}1) Teole
7.5 X 6.8 21 |83 0.7 | 0204
Acid Clay non treated 9.4 20,1 |6kl | 2.4 | 0.6 [ 3.5 17.5
from KAKAJC 1 ¥ 7.8 | 19.2 | 66.3 | 2.2 | o4 | 3.4 2.2
2 A 7.2 | 187 | 6.9} 2.0 | ot |33 19.3
3 | 6.9 13,7 | 722 | 2.9 | .04 | 2.9 T WA
LS5 N 5.3 7.4 |64 ] L3 | 03} 29 9.7
3  § 3.8 7.0 87.1 0.) 0.3 | 1.4 8.2
(PR | 3.7 20 [ 9R4 ) 03 | 0.3 12
1Bentnite non treated 501 20,2 67." 3-6 1.7 24 u.6
from YAUAGATA b ] 6.1 20, {633 ] 2.6 |07 %.0
- - R (79 S A 075 B M+ /5 Sf R 5 S B < 30 (b %4 TG
3 ] 6.4 193 | A2 | 24 | 0.6 | 1. 1.0
WS N 6.2 | 6.6 | ML} 2.0 | 0610 FURY
6 ] 5.9 13.) 76.% 2.0 0.5 | 0.9
w5 R 4.7 10. .2 1.6 0.5 | 0.8
Acid Clay non treated 5.7 .2 | M5.0 1 L)} LéE| 3.8 12.)
2 ] 5.0 ' n.7 1.2 Gk | 2.3 .2
3 1 4 5.1 10.9 ™,0 1.0 Ok | 2.1 1L,
LS X &) 9.6 | 8.21 1.0 103116 12,
6 5.2 32 {o0.9) 0.5 03] .
7.9 N 3.3 2,3 9.5 .l 0.2 | 0.4






