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Preparation of Dimethyl Ketene from Isobutyric Acid by Pyrolysis

Yuichi Kitacawa, Yoshiyuki TakaTta, Kingo Kataoka
(Recieved November 30, 1972

Abstract

The authors investigated basic experiments used in the preparation of dimethyl ketene
from isobutyric acid by means of pyrolysis.

A quartz tube of 20 mm in diameter and 1lm in length was used as the reaction vessel.
This was heated in an erectric furnace at a desired temperature.

To produce dimethyl ketene, irobutyric acid was released into the puartz tube in the
presence of introduction of nitrogen gas. As a result the generated gas was absorbed by
aniline, and dimethyl ketene was converted into isobutyroanilide. The yield of dimethyl
ketene was determind indirectly by gas-liquid chromatograpy.

In the absence of catalyst to obtain a yield of dimethyl ketene from isobutyric acid is
quite difficult. By an addition of triethyl phosphate catalyst, the decomposition rate of
isobutyric acid increased as much as 30% at 650°C and decomposed isobutyric acid produced
dimethyl ketene in a 29% vyield. ~ When amine was added with triethyl phosphate, the
decompositionrate of isobutyric acid and the yield of dimethyl ketene ross to 30% and 44%

respectively.
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WiFe— Mo VIgESsg, ) Vi) =0 0216ml, €V v 052ml ODREWE VI,
TR 300°C,  rfiilA 600°C B, SEERMCHEER L ChH B T 4T # — OISV IRK & il
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el oy foovi SRR C A BRI O BV IR A 1T oL, TS & (iR f?’»”r’ﬁ‘ L 7ce

2 HATHFEIRLTA vV EIEDS H:'@_’ 50 mmHg ("vf/k b, BOGIE & space time & AR LT,
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G | Space Time | LZFED T somm | 4 omox

(°C) (B) | (g) (® ‘ (%)
1 550 | 2 w77 372 13
2 600 P j 34.7 32.4 6.6
3 650 | P 371 304 18.0
4 550 | 1 56.0 54.9 2.0
5 600 ” 55.4 53.7 2.9
6 650 P 52.2 69 10.1
7 700 ‘ P 43.4 30.7 29.3
8 600 05 56.6 55.1 27
9 650 2 5 50.5 48.0 5.0
. 700 P 445 39.4 115
11 ! 750 P J 460 204 36.1
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2 0.1 49.0 422 139 3.44 27.3

3 0.2 50.2 402 20.0 5.91 31.9
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LI, DA F 0 rF v VERBCH T AR R L,
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WRTHERUTA VEEE OS5 A 256~200 mmHg OFIMCE 2 CRIB XY, 1 VEEEOTE &
A G T DK E OPFR A RD T, TR AR TR,
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| Space time | {41 @%? W 4 Y A VEREED AVTFALT =Y F

) o G ARG | ) KO
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2 L0 BLO0 M5 127 404 | 336
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B Lo A VIS4 BIE == o A5 7 5 O
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Rt g U @ aHROD B R @R Gp)
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3 100 | b1.7 : 44.6 13.2 2.56 ! 20.3
3 200 51.9 | 45.2 12.9
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TV, PYEFAT v, EAKRY Y, 2T v (309 KB, T ‘/—E:?’/J( (28% Kk
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time LOFy, 1 v iglEo /0 1 50 mmHg CH9elfisa U 7on T ORU 4% 81203,
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T3V O VY A RED Y T AT

7 $ YooW o HD =S A DRE S AR =) ol
(%) (%) (%) (Z)*
1 - - 0.44 12.7 33.6

2 | y v v 0.21 - 3.2 0

: % 0.11 0.44 175 54.5
4 z 0.21 ” 17.0 56.5
5 | vren~nFr LT v 0.24 4 18.7 49.3
6 | v =3 7 3V 0.18 ” 20.2 53.5
Ty EF T LY 0.24 ” 18.1 56.2
8§ | A ok Yy ¥ 0.21 Z 18.9 58.2
9 | CRAFARA AT § ] 0.18 Z 17.1 54.6

BRI 600°C, space time 1.0, 7 F#ED 7711 50 mmHg
ORI LA A Y BRI W3 B == 2 A F e 5 v DNLR
T VG 2 A e T RS R LRI A K s, ) iR b ) s ek ORI
HA VEEEEO SRR, A Ty T v ORCRE LIS L, R 2 A T T O RO B

WS T oto, PAFARALT P47 8 VERECIUSN S »ohy, DA F R a7 18

R Gl 2 7 8 v b LR A - H 0T, FIGT P CHfif L CoA 17 3 Vi
B4 5 Zlo iy e BT L DOThHH 5
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=T 3V O0I8G DML, A VERIBO IR 30.7%. P a F Ay T OR 4G L
I
2.3.2.6 O fADEAD o> (L AT DU BORAT S DI 05 AN 4 Vs zu Ty
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C
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\(,ll COOEF [——‘ \L C=0—> \(/II +CO
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Fo Y T A KK, M 79°C,
{""'i“ﬁq'f/)@i E LT, AE LT L ®E AL Ve,

S5 L1 600°C, space time 1.0 fb, 1 v Jigfio> /5112 50 mmHg ¢, (1) ¥ v+ Y =50 0449
>ﬁ»~(f<)J||, DV vy =FA LO0%AWM, BV v Y 2L 0449 =g T 3 v 0.18%
TR BFED B DO C, — R LR 3R O Al & i~

(D) Cix, TG U IeT Vg LT 18%, (2) Tixf 31%, (3) Tl 11 %o —B LR
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TR X TC, BN LA F AT vk ) T AT 2 R, A eI T AL
S OEE Lice TOHEMELY A0 r 7 VOIS 2408 Uiz,

(%) A VIO % 50 mmHg ot s, UGS & space time A&z TN X4, 1 V%

PR e WPz BERMEC LR, PRSI GTCL v A T TR A A LD o
n

(@) e LT v ) = Akl LT, oW, BUGEE, space time OV Vg
BEDH L 24 F 0 T v OILER & OB A <7,

Yol by s RO RIS R & L DR ORI X O SRR L, BOS
Lica YIS 3 L C30% L DR T oA T r 7 v i L o,

GY YV VIEF V=T L LIV ROT I VEIRINL, YA FA T VRIS ST 5 D
SOAMA AN ) VB R Y L RO T S VDRI E D, DA T T ORI b
HEE

(6) 1 VIERIEB O MAIRYIS, U AT AT VDN RTCHIR Lt HE s B LR
R L ) YBE L) A S e B & —IRILREDEREAML T, Y AFLsrT
VORSKEILT Lico, 7 3 VERNT % &~ BLIRFEO L RN D LT s T F v oR
BN L7z,

YU ) =Ly, A VIR R, A F e T quz O BT A B s, KL 2 4
N5 O —E LR B G A LIGE L, 7 3 vk Z ol —E bR RIS AT 5 o & A
IS TE 2120
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