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Investigation of Optimum Reaction Conditions for Ethylene
Oxide Production by the Box-Wilson Technique

Takazi Kanazuka, Hisao Kano and Harumochi' Hirano

Abstract

The optimum reaction conditions for ethylene oxide production by the direct oxidation of ethylene
have been investigated by applying the Box-Wilson technique. Both time factor and bath temperature
are considered and the other factors are kept constant in this paper. A central composite rotatable
design in two variables has been carried out in the steady state, and equations have been derived
so as to predict conversion to ethylene oxide, selectivity, space time yield, and heat release. The
condition for maximum conversion to ethylene oxdie and that at fixed selectivity are estimated in
this treatise.
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CH,=CH,+1/20,=CH,—CH,+29.2 Kcal (280°C) (1)
o’
CH, = CH,+30,=2C0,+2H,0+317 Kecal (280°C) (2)
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Bl EBREELEBRHER

WiF z t Z YEt.o yco, YSel.
(g-hre4-1) (°C) (%) (%) (%)
0.793 -1 247.3 —1 30.6 17.2 64.0
2.207 1 247.3 —1 41.2 23.3 63.9
0.793 —1 282.7 1 41.1 28.4 59.1
2.207 1 282.7 1 43.2 35.0 55.3
0.500 —1.414 265.0 0 30.8 18.6 62.4
2.500 1.414 265.0 0 43.3 30.0 59.1
1.500 0 240.0 ~1.414 31.0 16.4 65.5
1.500 0 290.0 1.414 43.4 34.4 55.9
1.500 0 265.0 0 42.8 28.5 60.0
1.500 0 265.0 0 42 8 26.2 62.1
1.500 0 265.0 0 41.0 27.0 60.3
1.500 0 265.0 0 426 27.0 61.2

ENENOHFHEIAERERNTRXOL IR 2RANTELING LRTEL,

Y = byt bx,+ by, + b, 2t byt bz, (9)
BoNIT - 22BN 2RBETERARDTRYD, 2IATHEYETHLEELESEOTICKD
AN |

31 BEIFLOEEHE
Btz vy ~OEBEOEFAE L TRAEE K,

Yi.0=42.3043.79x,+ 3.76x,— 2152 — 2.0825 — 2122, x, (10)
SESWEE B2 1KCRT, F2 SWMAHE
BMEOERLITRDORBICHT 55FH 2 i, ss.  df ms.

BN 2FICHNTHEFETETOL®S, 2XKHEIRHE 1 & H 298.01 2
TTHdLHcEBbNs, 2 & H 64.13 3
L 10) OF AL WSEWHRED L 5 5Hikicys 2 TRPORE 1816 3 505
. B 228 3 076
STWVAEPEMB T ENHERLDOT, B) ok HE at 00s8 11
ML 9 5L
Ygs.0o—44.55=—3.18X?—1.06X2 (11

i3, XoT Xj, X%'Qﬁ%&%ﬁiﬂl’é@?{‘ﬁ%ﬁ@ﬁ% SBIUEREAOME DS dhik o288
Sinkie s, THHLEL, BEAR Yewo ORKELZSL, FHHME X, 8-> THEVE
HER>TNBL EDBOD B,

P LORERKREID, Yeo OFERREHCE B-10X 5L 3,

{310)



Box-Wilson #2ic X 28Bfb = F L v EREF RIS OHE 859

UMT OF ™\, \
2" EXPERIMENT k

B—1 YEkt.o, Ysel. OEHHRK

32 RBHRABICBREIOBRK
HHT & BB EHEZ Yoo, Vsel. ICDWTITIRY, ZhE kX eBEi,
Yo, = 27.18+3.60x,+6.042,—1.162F —0.612:+0.122,x, (12)
Y1, = 60.90 — 1062, —3.392,— 0112 —0.1423 —0.92,z, (13)
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