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foo Fio, BICKESLAOFRA & LT~*¥ v (n-hexane), v €y, 2X7 -V EDERERY
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1. RIGEE
18 U ERES R 2 OCFISE 18—8 TERMEARE 3.3 cm B LOWHENIGEIIAE 2.8
cm DHDH Tz,

2. RISERIEA

a) 7=wyvy=av (Fe—Si) (Si; 79% B LV 52%)

PR TS 5 mm RIEEIC L TRFSL .

b) 73/ v v=yv (Al—Si) (Al:Si:30 ::20)

B L 99.9% 7A s =vad 9% vV 2 v R BSFCTHEML &S LL, UL 5mm
R E LCHRFEL 1o

3. W OB A
RS HOAER L CTROBER A RIMEL e L THA L.

EEHE mqg = #i e

%
n-Hexane n} 1.375 69.0 0.656 99.5
Benzene n} 1.504 81.0 0.879 99.0
Methanol n% 1.328 64.8 0.792 99.5

BRANLERCE L CE0B4BMLUTIHTT5 . S. V. [E TR TREY 1 2V ROWTORHTF
BrilEc LCEE LR,

(1D MEERE (2 MELERRMLERMEE-TTRE8
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4. SEREADONE
Concentric column (theoretical plate 50) i X > TESBCAIL 7,

5. % 1 &
/3R> Monomethyl styrene (p-Methyl styrene) 3sX¢¥ Dimethyl styrene (p-e-

Dimethyl styrene) DEEILES 1 FHD FEKIZ L DOfc,

R EEE

1. PYaAVRASEXROHE

Fe—Si (79%) KXV Al—Si &4 % e ISHECHRT LR 30cm 235 38 508, K&
& GHIRE) 5T ADHEEE L 540~700°C DOEFEFIHICITHMEEHL -5 Tablel Dtk
DThD, ’

EEITH Al—Si B LU Fe—Si @ o TRE—ELROYRE KD b DA Fig. 1 THD,
F7z, RUBFHHICOWCEEE(LE 1 EREEIER b O & — A 43RO MR % Kb 7o § DAY Fig.
2 Thb. ZOFEND > DA XD 2 LIXMEERTIE Fe—Si T Al—Si 13y 1.5 fFOE(tR%
RLTWAA 560~600°C FHEICTe S LIHFOMRIIKL T 5B, LaL, HEEL TEDOHMERITE &
ArRABELIND, 1 EEENERC DT Fe—Si 238 600°C LI E TR L T 5, ¥—i%
DORIETZHDOMITIZ X A LERIZ L DB,

Table 1. Al—Si B XU Fe—Si
The pyrolytic results of cymene

- 5 . " N LR
. Temp. C%al%;t Diﬁ?na gas gt & Conversion

RIS |

Tube )

I R | R 2

Stainless steal | 550 | Al:Si(30:20)|Steam (5mol)|  o0.24 | 5.
” ‘ 560 J ” v 7 \ 35.1
v 570 ! 7 7 ” 50. 4
Z | s80 | % ’ ” L 60l
v ; 590 ” v ” 61.0
” : 600 | ” v ” 71.8
” ‘ 650 ” ; ” ” 78.6
” 700 ' 2 ’ ” ” 83.2
’ | 540 Fe—Si (79%) ” 0.24 20.5
” 550 | ” ” ” i 20.5
v 560 ” ” ” | 39.1
” 570 ” ” ” 1 50.2
” ' 580 ” ‘ ” ” : 56.0
” ! 590 ” ( » ” 55.8
” r 600 » » ” ” | 64.8
” 650 ” ” ” L 748
” ' 700 | ” 4 ” ” | 8s7
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The variation of conversion with
temperature (Al—Si, Fe—Si)
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Fig. 2 —[l@@ilERE L0 % — Lzl HE—-

EEMER (Al—Si, Fe—Si)
The variation of yield per one pass
and of tar with temperature

EROEGRHEOHA L F2 MPELLMEE T+ 3 =¥ 4 (99.9%) BRIV v 3v (99%) %Ll
B35 L ERBCS N TOIRDOENZ L DBNE, LAL, 570~600°C FEHC I TG & A L KE
RniER E feotee 8 1Y, 2 IRBOLTHRL L 5 0F 1 2 v OEGRAY T3 B AIcir—hERE
DIE, FTiobb A FU v HORINEOKME ) HBEIL LA 29D A F L v ORRINERTHL, ©
T WEIRL OB AEIETHNE O X S KHEENIFTHEBRE TS L Fig. 3 DL 515,

filiiic X 2 B RORER
with catalysts, Al—Si and Fe—Si
e | | ‘ I
IR o sRliRo A7 vy g AT AT
Yield per one lUlt(ixi:;:é/ y')ld 3 #  Per cent in cracked 011’
pass | yie (F=a) (styrenes) " Dimethyl styrene/
(styrene) ‘ (styrene) Yield of tar | N A__;i Monomethyl
I R | omeno | ek | e
l 32.1 91 1 17.1 | 15.9 1.1
29.0 83 2 15.9 14.8 1.1
45.4 90 4 28.5 19.3 1.5
47.1 78 5 36.1 18.5 2.0
46.0 75 6 33.9 20.2 1.7
51.6 72 9 42.2 21.8 1.9
51.2 | 66 15 51.1 19.5 2.6
51.2 62 20 4.2 | 35.1 1.2
95 0.4 J
19.5 95 1 7.3 12.8 0.6
33.1 85 1 24,2 11.0 2.2
40.2 80 4 29.1 17.1 1.6
46.0 82 4 30.1 21.0 1.4
45.8 82 4 29.0 21.9 1.3
48.8 75 8 42.6 | 16.8 1.5
64.0 85 14 9.5 | 369 1.3
53.7 64 18 57.8 ‘ 18.8 3.0
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Tiebb, 2290 AF LY DO M./D. &g & o
THhDHE Al—Si §413> v =2 v OMED HILES H
DRET L s =9 a X b d—Rm 2 F 4 FIS R
L7csERER L Tuhh o SRRk i EBE D Bt R
ThHhHM, BSBERFITHLEN DS .
2. HERloXE

~FWY, XVEY, 22X A% B iy
Table 2 R LTc. ZROFTED M./D. itk
1ea¥hoeLlE2EBLTHD

0 o . B M BOREES BT~ F Y O € O
— R E (Temperature C)
Fig. 3 ERE* M./D. j &L, 10 30MogAR 1 B LRI PR
(Al, Si 8L Al—Si) ey . 2 —
SN 7N A o . Z | HNARD FTER
The variation of the ratio M./D. with R#EERL TS, Fig. 4 ICEMFAOBHROT
temperature (Al, Si, and Al—Si) T M./D. JLEBEMEBER LI, v £k 600°C

Table 2. 2, 3DHRFNDOSICIUTTIE (Rv €y, ~FHVEBLO2Z 7 —1)
Influence of several diluents on the decomposition
(benzene, n- hexane and methanol)

~yv ¥y Benzene (1:2); x-;-/vz‘“" Stamless tube; Fe—Si (79”[,) 30cm; S. V. 0.85

Temperature °C | 450 ' 500 | 550 =570 580 | 590 = 600 | 650
Conversion % | 21.5 ! 27.5 ' 43.1 | 53.0 ' 57.1 ’ 58. 2 55.1 | 68.9
Yield per pass o, 3.0 9.0 18.5 ' 28.0 34.0 ' 37.8 | 41.8 | 49.8
Ultimate yield % 12.0 ' 33.0 ! 43.0 | 87.0 | 85.0 | 86.0 | 76.0 | 72.5
Yield of tar % {0 | 0.5/ 1.5 .3.0 4.0 4.0| 4.5 7.0
Monomethyl styrene % . 0.2 1.1 3.0 5.6 8.5/ 10.8120.830.5
Dimethyl styrene | % 2.8 8.0 15.5|22.4, 25.5|27.0{21.0 19.3
M./D. ‘0071014.02 0.2: 0.3,0.34; 1.0 1.58

~%+# v n-Hexane (1:3); 25 v L Ai§ Stainless tube; Fe—Si (79%) 30cm; S. V. 0.24
Temperature °C | 560 ' 570 580 | 590 600' 650' 670 | 700
Conversion % 50.2 | 54.5 | 59,5 ! 57,0 '59.5 | 71.1 ' 75.8 | 80.0
Yield per pass % /32,0 1 38.0 1 52.0 | 390‘405|500\48.5539.8
Ultimate yield % | 64.0 \ 71.0 | 54.0  67.5 | 71.5 | 70.0 | 64.0 | 50.0
Yield of tar % 2 3 4 5 J 6 9 | 101 19
Monomethyl styrene % o 18.1 20 4119, 5 26.9 1 29.6 | 46.0 | 43.6 | 44.8
Dimethyl styrene % | 16.8 | 23.6  27. 2180 15.6  16.6 1 23.010.0
M./D. ,1.06  0.88,0.92 ' 1.49 , 1.9 2.76  1.89 @ 4.49

~¥%V v n-Hexane (1:1); A5 v v A% Stainless tube; Fe—Si(79%) 30cm; S. V. 0.24
Temperature °C ‘ 560 | 570 | 580 | 590 ' 600 630! 650! 670 | 700
Conversion % | 52. 2 58.5 | 52.1 52,9 | 52.9 1 60.2 | 70.1 | 74.3 '78.5
Yield per pass 9% | 30. |33 1131.8 36.5 38.9 435!50 1151.3140.5
Ultimate yield % |84.0(73.0 8.0 73.5:71.072.0|71.0]69.0|60.0
Yield of tar % 2 | 3 4 1 5 6 7.8 9 « 10} 19
Monomethyl styrene % 110.1  18.5 ‘ 19.5 | 21.9  29.6 | 36.3 | 46.0 | 43.6 | 48.8
Dimethyl styrene % ‘ 16.8 1 20.2 | 21.0 . 18.0 15,6 16.5 | 16.6 | 23.0 | 10.0
M./D. , o.et 0.9'0.93! 1.2, 1.9, 2.2} 2.8, 1.9 4.5

2 %7 — ) Methanol(1:27); A5 v L A% Stainless tube; Fe—Si (50%) 30cm; S. V. 0.27
Temperature °C | 450| 470! 500! 530 550 [ 570! 600 | 630 ' 650
Conversion % | 23.6127.0133.044.8 49.7159.8 ' 64.668.3 | 76.0
Yield per pass % | 6.7 8.6 11.4118.4 18.427.7|24.4|28.3 | 30.0
Ultimate yield % | 28.0,31.8 38.1|41.3 37.046.0 | 38.1 | 44.5 | 38.0
Yield of tar % 0.8 1.8, 2.5 4.5 6.0' 85 9.7/10.8 153
Monomethyl styrene % ' 0.3, 1.0 3.0 8.0 4.0,14.5 14.0|22.0 31.0
Dimethyl styrene % | 6.5! 8.0 10.0|15.0 20.8|26.0 26.0 | 25.0  24.5
~ M./D. 0.050.12 0.3 0.5 0.2 0.580.54] 0.9 1.7
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fHiEE CRIBARERPSERATH D, ~FF Iz O 570°C FETIHF L | 1 275, Sk
7B Lo T 2 FA BRI NEINAMC 1D o 2 X 7 — A DB LITIEREETH B 1% 530~600°C D4R
B HANRIF—E L T D o BRI OEEN Z D X 5 CHEBCH bbb & i, MR RS 2
LTHDOTC, THIEDWTLEENRRC 32 58 7 & 2 Ve BT 2 RIS O8I s e 282 bh
5Y, Linl, "Y€y Dl L {BYNICRERLDODEHEN 2 Z 7 - A BIU~F TV LD REL, L
2B EEIIC D B s & LI, Wb FEDBIIA T E L, Szware L5 @ Toluene calyer gas
B ORI 7eB L ZADNY T - FY I AR KIS OKENE L b\ Tl ok 2
W7 = =00 F9 00 RKFEETFY D& & THESSNRRRIGICAE S FET5 & LGl < i
2, BELOSOEMBTIRS 7 == LOFERIF TRV, ZTHUL DRSO ERENF 1 2V Th

D, THNRRYEY FRL P A=Y I D IEENT T O A ALERTF2TL, L oTHA 2 VHIK
ERE SO & AR EINBEDTHLEN D, <V EYHHY 7 == Lk 0B 5/ S\ L E
2%, B1HCE Tl X 5 ERIGEED L2 & I &= 5OBMBE L bl (EH
o RIS & O R A 5 v v B S RAHERD B Z 2 b or 2 BERO LT B BRI s\ T
LHBMEEL HIB A, I OWTISERT 5.

Fig. 5 {3 —[IAEILE L BIEEESY H bbb L1ch 550°C BT ~F Vv BV TEL, <XvEY
1% 560°C Ll k2 BAERAL 590~600°C i C~F v L kofELeh, ZHFhdor 43 < hi i
Thb. & X7 —n DEEH O ORI BT D FEIEL < S kb Th S . kLS
DAL HOBST WAL T 0 USRI D 2 L5 FThTcu

3. MEOHRE

AP ORI X 51 2 2 7 — AFRRENE, AREEERRIC I TA 5 v v Mo —2 e iilslnih 5 o
T Fe—Si (79%) % 30 cm #EFL 600°C BT S. V. 0.25~2.0 I &L L 7SS4 Table 3
i
3 PRI EECRIMET T2 2 LBRDO L B TH
B, LvL, =2 0K 2b L2 7 ISHHO %
fick D infe h RE L EAIND D, BOKEFISUET L

Table 3. ¥dl & ILFRDBIR
Influence of space velocity on yield

US- Ve 05 1.0 2.0 4.0
. Y ' | i
Con 2k % 28.844.1550.360.5
version o
Yilellfe@”%is % 18.224.127.1/30.7
—%ﬁ‘%l‘l‘l;ﬁé o/ n zcl !
Ultimate yield %, 65 55 54 50
— VES | | !
S obwtid Sl %1 4.3 7.5 9.1, 9.5

|
%' 4.0 7.110.7'14.2
| He
% 18.524.525.526.8

T RAFALAFLY
Monomethyl styrene
CRAFALATFL Y

300 5o 600 se 700 Dimethyl styrene
. 3 — 38 TZ (Temperature ;C) » Monomethyl ityrene/Dxmethyl 0-220-29‘i0~43‘0-54
Fig. 4 Fif#lo M./D. Mo kig 352 styrene e

Influence of diluents on M./D. ratio
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Influence of diluents on the yield of styrene
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The variation of yield with space velocity
BB S iR A o, Fig. 6 i E(L
£r S.V. OBIfRERL, Fig. 7 idffifie #
F v vtk M./D. ZRL 1,
4. HRRMOTNER

Table 2 ® 5 B~y ¥ v FHRAE
DI & DTS & HEER < T ~
¥y B R ERE LTI, ROSHHERIE Y
Br-V. 54.18,

EFE 600°C

F, total styrene 41.8%,

p-methyl styrene 20.8%, p-@-dimethyl
styrene 21.0%.

Concentric column(FIEF7> L — F 50) Tk
DT Z DL 36cc BRFRICAIL Ioiii % Fig.
8 DIFEMHCR L 7.

FIHY LRSI L DRV 1 2 v LIRETS

AFARBIOY 271 2AF L v DEEI
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XTI 2 DBOBERSTREC X DT
L i IR T H o,

B2
&
it Q 80 Direthy) styrene
>
B -
e 20 N
< o 1539 3
)4 EL p- Gymene B:V nr % ﬁ
é 0 p- Methyl styrene n® 15031 Dimethyl styrene
o P Brv. 198 97.0 BTy s T A b e
R Tl sy 13 1, 2 WCHIE G TRk
3 Monometiyl 3 Mm;omethyl styrene 119
E0 / syrene prGmene 847 LBV A 2 DESREEHL 1. S0

ey 2vaehiite LT, 21,

10 20
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Fig. 8 &:piihdffilds L O3 HTE

Data of fractional distillation of cracked oil
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20 DRSS ERD S C L REMECH DAY, FHEETO L 2 AEML T AD X 5 7 BRAHD bR
toe Tods, BERNC O TIRE] i TRETHET5 .

1. TERCORCEFES Y 2y (99%) BIOT =9 (99.9%) LG TreT7AI 7 vy =
V& (20030 ) s\ TEUEENC 110 5 BILFAUEILA X\~ 2 & 2N B,

2. BV 2V ELDOHE 600~630°C DI TRENEIE b,

3. TAI Y RYEADITAI=VARBIOTYY 2GBTS L 2 FARERIET S
BRI A b -

4. BGIRTI\TRERROSEY S5 AR CHIRT 2, 7kd B\ R KEEDOTFH LIE L
VWHRB, SERT, ZOTMFHIC OV TETORF ZML o MRAIOKEE L TEiAT L v Ol
B % O TE RS Stz (Fig. 4) OIRBEBREG - 2 Ths - 620°C LITFEONTLRIERy £y
TGS, ~F % v TP 2 FA RS R T 5250 .

5. 2R — AFRFOBSIIFHED £{t: Dimethyl styrene/Monomethyl styrene o[
IR TERRBIRA TR DT,

X 53
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Vapour Phase Pyrolysis of p-Cymen (1)

Kenjiro Takuso and Toshihiro Muravama

(Résumé)

In this paper the thermal decomposition of p-cymene has been extended in the
gaseous flow system, using the silicon alloys as catalyst. The present paper also
deals with the influence of kind of diluents. The number of cases studied is as yet
too small to permit of valid conclusions, but a detailed discussion of the significance
of our results will be presented in subsequent papers. In the present work the
results are summarized as follws.

1. In contrast with the effects of metallic silicon (99%) and aluminium (99.9%),
the alumino-silicon alloy (20 :30) indicated relatively high conversion in the range
of low temperatures.

2. Ferro-silicon alloy gave the highest yield in the range from 600 to 630°C.

3. Comparing with the silicon- and aluminium metal, the alumino-silicon alloy
has been recognized to have relatively high selective power for the demethylation.

4. In order to drop the partial pressure of pyrolytic reactants, it is usual to
use some diluents such as CO., H:0, H: etc. In the present work the effects of
diluents on yield of styrene homologs were investigated. Some of the results
showed that the diluents can have an appreciable effect on the styrene components
(Fig. 4). Under the temperature of 620°C., benzene stimulates the dehydrogenation
and n-hexane does the demethylation.

5. Especially in the case of diluent methanol, there existed a linear relation

between the Dimethyl styrene/Monomethyl styrene ratio and the space velocity.



