557 A5 4 1Y)
2007 4¢ 8 J]

o R W
The Chinese Journal of Process Engineering

\Vol.7 No.4
Aug. 2007

ERE —EE R R EREEN AR NN E

hHE i,

&,

> e, ERG

(F 3 TR 2 T2 B, V095 At 21009)

O DURALomMRYE B 7S i A AL, LD 2 5 RN IR DA SO S 8 RGN — T B TR K N IR I, DR st T
TR =GR Ny 2R i () s N s 2 T e IR DL R W D)2 Bt SR Gear VEARZ ML) )15
AR REAT I P I 5P P I AT R N A P 5 S NI TR K G 3R 5 8 LA TAT I Y A PR ISR BE 1 S SR (L R Y

iRk HFRea %, M Levenberg—Marquardt 52vEREATIEL M & /N — TR L,

FHRITE S W0 W AL AE 229300 80.12 Al

89.49 ky/mol. ML AR AR L SERIN E (LA 77 BB, BRZE M TR W8l Iy A B R A 3 1)

RBEIR: N BERHRENIRNE; BT ACHO s VBl
XEHHS: 1009-606X(2007)04-0694-04

FES %S TQO13.2 SCRRARIRAD: A

1 W=

(LS oS P oy L) BP0 EI R 2 NI R T B o
R, 2 4 RN Y IR, AL
RUIFERETE, (H 4 Re BRI e R d KT 7 I
K. IRl T i K FE RS R AR R
£ T K S LIRS TR B 4 B TR IV 771 T 47 1) B
R,

PR i P TR I TR 5 T A I . P R IR IR 2 N
CRE BRI B AR, I B R EAT L

AT TR PTG R T S A0 7 () A P D S AR 11 k2,

Chu ZEPHRIE T 3 SRR IR S MR A AL 7 F R A —
P PRI DAY (T TR A 45 B 325, T P R A ) 7
MRk &, DLFR A KA, {6 80 CLL L b, PRI
T P R T A R 11 3 2 T LAIA B 69%. RHT R
S SNB IR TE T LL ZrO,/SO.% I A 0 IR A Ak 77 F) 74
T RN R A T, AR, R IS B A PR e
SR KA, AEWBIIRAS T RN, BRSO
L. PR AT 5 5 117) 7 2 T A 21 80%.

R R 206 R IR T B8 72 b MR AE FR AL . ik
WA AT 232 NS, 3F BT R T M R ISR
T Z, RN )RR S AT SONORE TR I R e v 1)
FEREIL RS, BT A H A Ak A A T R
PR TR A AR, oA LA N 1) S N2 ) S A R R . A%
AR FH R P A B 58 4 T A S A R EAT T
P Y DAY TR (1T TR A S IV, SIZ 36 I 5 T L PR 2 W30
FHE, AL T BRI TR 24, AT i
7 ity S NORE VR T A I T R R TR IOR $ A SR At £
e

gt H#A: 2006-08-30, f&[E HER: 2006-11-13

2.1 7

W BERAER(PM), Tolk—28, #MER T
BRAT; WER(PA), Tolkdh, fEEEMRAR; KILE
BRI R C A7 T BB 1~ A2 4 IR 001x7, Fife 0.50~0.63
mm, fL4% 60~100 nm, R R T) .
2.2 S *E

SN R AT R AR s, AL AR &R
SIHTAER)FE SP-502 RUAAH (Y, XE-60(0.25 mm
x30 m)BANE M, wRIERAR R —%

2.3 XWKRE

Btk S % ol 250 mL = #00T JEkesi, AN ESEH
Iy, FHAR He el S WAL . 1 /N A A 8
WA, A2 AT TSR, AR A, 2R
3 AN T HORE S AT AU AG ). kR R )

PR R I — 5 L — R M I RO B
M L FHRRI TN R, Bk DI WbIE 5, P21
AEH G, A3 AR s 2 0 A L H AT S N AR FR AR 24 R R
W, TR — 5 BT TR0 52 S Nl P, FHEERURE 43 #1 IV ZL .
3 AT = B o R B B R L

¥
3.1 B FREN ELE

DS A A 1) FH R P R Tk 5 AT RR I C L,
[F RS NG 5 I AN [ s IS 1] PR s Vet S, I FER
FESS T SN .

SIS S WL HEA T, — 2 I A R ok SOk
1) 5%, PR A I B PR () R ZRTIC LE PACPM 43331

EZE T BHE1974-), 5, WIIEEVIEEN, WAE0A, S0P, OF7 sk TSR RS TR e, @IKA A, E-mail: get@njut.edu.cn.



E4M

3 I A T A RN 0 ) % 695

1.25:1, 1.5:1, 1:1.25, 1:1.5; 53— 2 ) W L T ik
AR A JBE /KRG G A 10, 300 ) A RS 1 19%,
3%, 5%, 7%F 9%.

T2 O3 B R A BRI s, BTl 45 AN
KRR T L) )RR, G AR A 2 ot
O FRHG SNV A B 1 A R B SRR
3.2 HOFIRE

PERALA RIR M 25 T T HB IR HEALETS, i —
e R P K L5 TN TR T TR A 5 TN e R TR D TR I
(PMP), JLS W7 FRE

(|>H K, QOCH;CHs
CHyCH,COOH + CH;OCH,CHCHy === CH;OCH,CHCH; + H0.

PA PM PMP w
LA Cpm, Coa, Comp, Cw 73 A I —WEFL IR, IR .
P PR PR K DY TR IR 7K PRI R R IR BE. O T 5 1 A A i fhe
R AL N, AT R i W Pseudo-homogeneous (PH),
Eley—Rideal (RE), Langmuir-Hinshelwood-Hougen—Watson
(LHHW)FME IERS LHHW (ML)&5 8RB0 oA T 4R 1
T NI AU A — R N, H B ) 2 AR ] L
KM (L) T A A -

T = KiCopCops — K_CpyyoC (1)

5 I3 577 T LA 38 ()T s
1 anMP

= ) 2
I‘-P‘MF’ Wc dt ( )

B S B A S B N, T I () A (2) v] BAA 2]
£3):
dc, %

% = \VJ (k+CPACPM - k-CPMPCW)' (3)

K W I R kA KRB 228 B B R,
K@)FB) -
k=K. 0exp[-E./(RT)], 4)
k =k_oexp[-E_/(RT)]. (5)
(@) MG AN @)l o] 13 2 LAy 5 PR
WRAL S N Bl g 27 T R

dcevp %

dt = \Y; {kto eXp[_E+/(RT ):I(CPMO _CPMP)(CPAO _CPMP)_

k_oexp[—E_/(RT)]chyp}-

AR FUAS B 1K) Bl ) 2 A5 5 T e A 1 O A
(ISR 00, B0 7727 S AE ) i B 1) B N 45 1 R 33EAT
HI T SN 4 ORI R AN ), HL AR e K i i A
4 NI HPIRAG, VAR R LR B SN R AT T
BEAR. X TARI BN ) A BRI AL B, SCik[12-14] 2 Ao
JSCEI 2s BIY pb S0 AR A e Al PR B I T PR

(6)

KA TSN )7 T7 FE(6) T L T.
3.3 ERENMH
3.3.1 LI OC R RS

T A X (6) T BN S B A AN
SIS S AT R B S IO R T(). AL 2
MATLAB $2{ILf] Exponential, Fourier, Gaussian, Polynomial,
Power, Rational B8 7 FEAULAR S IN TR G R, K
I Rational J7 F4UAHGEH , FFx) Rational J7 #4143
T 5o Z BT ARA S, R FFRE A
i 16 H () B s RO EE 55 B TR R DG &R

T =(pt*+ p,t°+ pt” + pt+ ps) /(A + a” + 0t + ), (7)

Hrt p, g HIAESHC HEAI R &0 ORI 5%
I, A ] B 7R B S50 4% 1 L 5 N I] (g0 5 S
B 1. ERES, 78 PAPM 22504 1.25:1, 1.5:1,
1:1.25 F1 115 W, S AR AR g A
111.7~133.8, 112~134.9, 110.2~131.9 #11 109.8~129.8°C.
SRNG5S T R 22 A 20~22.1°C,  RVRT S
HEAAIEK.

135 -
130 -
125 -

120 -

Temperature (C)

115 -

110 -

0 | 30 | 60 | 90 | 120 | 150
Time (min)
1 ANIFIEE K BB e Bl B2 5 i 1) 5% 2% (R 405 45 21

Fig.1 Regression results of correlation of reaction temperature
with time under different molar ratios
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with time under different catalyst amounts
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of PMP concentration under different molar ratios
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Macrokinetics of Catalytic Synthesis of Propylene Glycol Monomethyl Ether Propionate

TANG Ji-hai,

DAI Bin, QIAO Xu,

CUI Mi-fen

(College of Chemistry and Chemical Engineering, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: Propylene glycol monomethyl ether propionate (PMP) was synthesized from propylene glycol monomethyl ether and
propionic acid over macroporous strong acid ion exchange resin, and the pseudo-homogeneous second-order reaction kinetic model was
developed. The kinetic data of this system were measured at boiling temperature of the reaction system in a batch reactor. The
concentration of PMP as function of reaction time was established by solving macrokinetic model using Gear algorithm, then the squared
sum of differences between calculated values and experimental data of concentration of PMP was minimized by nonlinear least square
regression using Levenberg—Marquardt algorithm, and the activation energy was obtained, being 80.12 and 89.49 kJ/mol for the positive
and reverse reactions, respectively. The data calculated from the model were in good agreement with experimental results, and the results

of residual analysis showed that the model was reliable.

Key words: propylene glycol monomethyl ether propionate; ion exchange resin; macrokinetics



