5 35 &5 10
2013 4£ 10 A J.

X W I B Kk % % i#
Wuhan Inst. Tech. Oct. 2013

Vol. 35 No. 10

XEHS 1674 -2869(2013)10 - 0023 - 05

PR T HP RS K 0 1 i

\%J E‘iLZﬂ’,i 3‘5;“{5\2’3%; ﬁz’g* ’ 7H( &495}'( 711!‘44
(1. KX ZREXFIREL 5286 T2FK, B KX 430074;
2. AR IBRFEENIIRERLEXFTHEEETHZE,H XX 430074;
3. AN IBRXFHLENBREBREESZENFIEETEERE,H XX 430074;
4, YA G HTRAAH RAE G EL T HEHFRE,LFE 100083)

i EREES TR SR A R —RET RN GRS L, 28 RN R 8 AR S 05— e i
B RE A 2 B Al R R AR A (O R TR 2R A TR DI T TR TE R R XUSEK R R TR R . SRR LA R IR
JBE AR K A 2805 i R Y I R T O Y G B IR R ZE UK I HBREE R L —E VIR
JE A IR LA 22 39 0 - = AR A B 2R A0 T 5 30 20 (BT ik 20 0 SUSEUK S8 AL Ak 7 Y BEAH ob T 0% B9 7 A BE AR T
5026 (B4 43 B0 WK AR R AE DU KA B A BRI R WA SR R h Y B A B AR R R 2
N ARG 7E 30~60 CHBNTESFHRREGAFBNERERSFESED —EREN, AR
WO LE BAR B R BE T B AT S XA Oy PR B SR AL AR 3t R4 Y S R BRI

KW N HREARGREL; BFRE
FESYHEE TQ221. 212; 0642, 42

0 3]

P b AR o R A R R AL TR, B
MATATRBZIUE N _EN&SRERTRA
EHER S RN AN T AT Tk ER
B %7 W AR AR L B OB R A L R
FEI, IF EL XS B0 85 7 A T E Y5 Yt kL 4 T O
HEALTR B R TT 2 TR 9 B0 4R AL 2B 7 3 SR TR Joe O
BET — S0 BE B % LA TR (] B L SO A% 1R %
LRI A REFEARANTS Je D G4 .

BRI 71 Ui A 10 9 B SR A A 7 31 R T e LA
P 9 5 5 SUAE 7K A B AR 5 38 8 461 TR I R R
TR R 2 HE RO AR 2R B 251 R % Ik R A S
B VR A7 R AR TP RO ¥ A BE N RN 3h ) 2R R
9 R M T A SR TF S 8 4RGE A T S TR R A
HE 25 B PR T Y A R 9 AR B2 X BOE 3 g 2 Y
BB S A BT TR A AT A A S A SO S R R
JE 3 A0 KL BC LE T B BUSR K- PR A - R A R A S
7R A LR R0 A R - 4A K (Y BEARD o B 3
fBEHEAT T HESE. TR R R — Bl E RN T
PR TE SR 7K - Y B R A E R B T LR
K- B R R AR S BN R R R SR

T

s H H#9:2013-08-22

SCHKFRIRAD : A

doi: 10. 3969/j. issn. 1674-2869. 2013. 10. 005

075 4 8 A B X T IR AL AR TR IR R N e B
8 A .

1 LBy

L1 ERE5KH

JooK BB, Sy Hr g, B B0 T 99.5%,
25 48 B4k 220 A BR A AL DU K CB R 43 it
AL, B HO,), 43 #7 4, H,O, R & A
30 M 50 FF (F X WAKAREESN N
H,O, MR & 550 , B 25 4 H 1k 2= 5 A R A AL
P BRAR, RESERT 99.6%.
1.2 LIS ER

AHZS WL I 52 4% A VL 75 A2 B BB 38 B PR A W)
A7) XPH-2 R 11 1 s A - 457 4, JH Ji 3 0 72
UL 1. A H R B 43 2, B R R G AN AR
WM. R RE N TFREITER BT R
G5 AT DL E B 2% Rk R A 7 A b, T 7 4 R
77 AT Y A - A6 e T S A ORI ) S 65 S P Y
AR , -8 s P9 A 0 R 5t , T A5 Ak A 1] Y
& J5  RUEAH B RS A # 57 L Ah, - 1 3t 58
EFECRE O, T RLBCH R TR A B R T 2 A
4 K.

EE&WE A Mk TR 5 R TR E 5K E QS5 2 I HORE R B

EER A 17

W (1983-) , 4 » WIAL SR M A, PRI, 1 . BF ST 07 1)« B G TR AR AR BT, » BREBERA



24 R LRR M % 35 %

CsHg

ML RE

0\
- HEE
i -
7K H
i

[ 4 ]

I =

W A

Bl HfEEUEERER

Fig.1 The principle process drawing of phase equilibrium apparatus
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Table 1 The solubility of propylene in hydrogen peroxide (50% )-propylene-methanol system with different materials molar ratios

W/ (g /g WK © PN+ B BRI
wE/ C 1:2:10 1:3:15 1:4:20 1.5:4:10 2:4:15
30 0.355 8 0.400 4 * 0.658 8 % 0.328 1 0.239 6

40 0.3917 0.461 9 % 0.661 4 % 0.304 3 0.284 7

50 0.393 4 0.381 5 0.534 2 % 0.312 5 0.278 1

60 0.415 3 % 0.259 9 % 0.488 5 * 0.314 9 0.288 9
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Fig.2 The correlation between temperature and propylene
solubility in hydrogen peroxide (50 % )-propylene-

methanol system with different materials molar ratios
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Fig. 3 The correlation between temperature and propylene
solubility in hydrogen peroxide (30% )-propylene-

methanol system with different materials molar ratios
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Table 2 The solubility of propylene in hydrogen peroxide (30% )-propylene-methanol system with different materials molar ratios

wRE/ (g/g) WK + s+ R (R D
HE/ C 1:2:10 123215 1:4:20 1.524:10 1.522:15 1.5:3:20 2:2:20 2:3:10 2:4:15
30 0.174 2 0.2376 0.5611 0.079 2 0.186 4 0.3387 0.2173 0.1697 0.1588
40 0.1855 0.3611 0.4494 0.1081 0.207 8 0.349 3 0.3384 0.1398 0.1236
50 0.2218 0.3749 0.3407* 0.156 8 0.236 8 0.2284 0.2135 0.1540 0.1814
60 0.2526 0.4338 0.2684* 0.1481 0.1880 0.1885% 0.2525* 0.1383 0.1956
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Solubility of propylene in methanol-hydrogen peroxide

XIANG Li**%, WANG Yan®*® ,CHENG Jian®*®,LIN Min*, ZHU Bin*
(1. The College of Post and Telecommunication of Wuhan Institute of Technology, Wuhan 430074, China;
2. Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology , Wuhan 430074, China;
3. Hubei Key Laboratory of Novel Chemical Reactor & Green Chemical Technology, Wuhan Institute of Technology,
Wuhan 430074, China;

4, Research Institute of Petroleum Processing, China Petro-Chemical Corporation, Beijing 100083, China)

Abstract; Catalytic propylene epoxidation on titanium silicon molecular sieve is a green process for
production of propylene oxide, and the phase behavior of the multiphase reaction system is the
foundation to optimize this reaction. Visual phase equilibrium apparatus was used for the propylene
solubility measurement in methanol-hydrogen peroxide under different conditions. The research results
show that system temperature, hydrogen peroxide concentration (the mass fraction of H,0, in
hydrogen peroxide solution) and the methanol content are the key factors to the propylene solubility;
the propylene solubility in hydrogen peroxide-methanol of 30% hydrogen peroxide system is less than
that of 50% hydrogen peroxide system when the 50% hydrogen peroxide system and 30% hydrogen
peroxide system have the same materials molar ratio and the same system temperature, and both the
two systems present a gas-liquid-liquid phase equilibrium system; moreover, for the hydrogen peroxide
(50% or 30%)-propylene-methanol system, when the feed methanol content is low, the solubility of
propylene is improved by raising the temperature with 30—60 C; while when the methanol content is
higher enough, the system liquid phase could be experienced as homogeneous with high propylene
solubility at lower temperature, which provides a good reaction circumstance for the epoxidation of
propylene.
Key words: propylene; propylene oxide; epoxidation; solubility
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