557455 6 W R TR R Vol.7 No.6
2007 4F 12 H The Chinese Journal of Process Engineering Dec. 2007

% W32 e e 25 SR A R TR 52

12 3,

XA,

I 1205

(A5 TRFGRFPRSE A BRI BRSO A S0 S, O A ) TREOE ST, bt 100029)

B E: R BW BRSNS NS S TE % 2 TR L2 A E R HEAT T EOM . SEIR LGSR 9. 5K
WP T RGPS « 2R FEE S J il JEE ok A RS PR 2505 A 5 A JURE T S5URT RS (R 5D 0 TR A
PUEEHEAT 716, 4590, (E3RIHWE 57 Tween-80, PVP, Karomic-90 5 CMC [EI R, w435l#F 3R 2RAR.
BSPURCIR S IR ZR A PR A, 2GR RE L R IE  FRIA FSE S Il FEE S 25 8 2 it R 10 RS 384T (B 25 1R s .

KBRIA: 2R RIVEMER AR, ATRL

RESHES: TQ465.1 XEKARIRAD: A
1 @ =

Z5 % 1E (Naproxen) s — M 32 A FH 1) 05 J AT R 28 it
Ry G BURAY, SRR ()-2-(6- AR KE-2-2%
YN, 717k CuHuOs ST Al @i &
Bk, 7EKH LR, BT Ak P RIE I A A 3L
FIGIRIE. 2 A AR RR S [H 5 BT B (R T A,
71 A AR 25 117 I b A R AR, AR s
IWRIHOMAE. Ak, BEE BRI Z 1) ANBFE T 25
A, HARTE T A 2T BT

ZYWRIE ST P B LR TR A 24 ) RORE T 3 ) F
I BRI S 2 R VIR R, RPNV 2
PSP A, W sh e W AR IOCRE 2R R
AR A S M AT DR 20 RORE TSR i 4 = A T
W R 24 Rasenack 25 BV e v 70 A #3210 4% 7 AN
HMTEIIAT I S5 5 S BORL, RIS HER . B S
PERE. PishtE. Bl RIS AR, Gordon ZEPER
R 4 S BeAR #7283 A 20 iiks, 43 BRIAE N
200 um [P PAPRZEEARORL, Uk B B A8 s
PSR Rk, IX SR 5T I 0RO 25 ) 5 AR 7 3L
TENAR N R i A R R ARSI R AL
P45 G, S ) R N AR 28 AL T3, T
Z TN R HI 8 TR SRR F 4 ste®),

A TAER et M40 B AR, X
Sk & 2 TR ER I AL ) AR IEAT T M SEI 1)
SR, AR 3 e AN AR KA I
U AR R RS PR L, A Sl A B w AR A B
(R A A, AAIT 2% S SR TG ME IR RN 2 L 254
RS B 5 Wil JEE A5 o) 255 AR 4 i TR) 56

gt BE3: 2007-02-09, f&[E HER: 2007-04-04

TEHES: 1009-606X(2007)06—1249-05

2.1 WA

258, 2l1E 99.6%, WIIANEZ W) s &5
e, atral, b AR SRR, abral, b
AT s BT N, b4k, fE1E; Tween-80, -4t
aff, Jbntfb2#iFI A A Span-80, ZrHrall, KRiFARE R
A A R LIRS LE i (Polyvinylpyrrolidone, PVP,
K30), Zr#ral, Jbnttb Bk A ml; B AL 4 R
(Carboxy Methylcellulose, CMC), 4r#14li, Jbinifb2#ik
# A ; Karomic-90, 43-#rall, Jbptad il TABRAF.

Olympus IX51 &6 % Wilsi, HA Narishige
PB-7 S i3, HA IM-300 it 4%, HA IVC Il
WFIEGHL, B 1(1.5~1.8 mm id., K 100 mm, %
Corning), EE 2(0.6 mm id., £ 78 mm, L[
Drummond Scientific), {5 Rhbasicl #4184y, K4
3BT AT (rp TR ORAEAT B 2 ) A6 AR D 43 2 7).
2.2 K&t

SIS WA R e, W AR S
PR b, LG UEREREEL L, IS sE
IO MEAT SR R, SO ke WL 1. T IR R A
FH ORI A B 80 1) GBS K AR, THB
W I B A K, A8 AN 2 1 75 A AR I A AE
80 C FAFILHAT R AT, (AR st T,
MEAMEA00 um id., KiEX10 pm)H R 2R E
A 1], OGRAE(10 pm id., K5EEES um) B4
pEVALECER
2.3 KWHE

ARSI SR FH RIS N 45 il i, RN M 25385 A

EEUH: BEEXARFHEILEEBIIE @S : 20506001, 20325621); U M LMETH AA LRATRIZES B E (Y5 : NCET-04-0123); dbaniiigZ

FEAF I H (Yh Y5 : JD100100403)

EZ I SMRAE1980-), Lo, WHALAWWT N, WA, L2 Tk SCREE, @R AN, E-mail: wenlx@mail.buct.edu.cn.



1250 o R LR R —_—
Microscope
4 Video camera Monitor
— -
Wl WZ —
_ —

1 SER R
Fig.1 Schematic diagram of experimental setup
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Fig.2 Schematic diagram of preparation of reverse
emulsions in microcapillary
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Fig.3 Microscopic photos of naproxen particles with different surfactants
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Fig.4 Crystallization process of naproxen particles in the presence of Tween-80 (6.0%, @)
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Table 1 Crystallization time of naproxen in the presence of
different surfactants
Surfactant content (%, ®) t (8) t (s)
0.1 8 25
Tween-80 4.0 10 45
8.0 25 100
0.5 8 30
PVP 1.0 3 70
1.5 1 90
0.01 3 15
CMC 0.1 3 30
1.0 2 40
0.01 5 15
Karomic-90 0.1 3 70
1.0 2 90

Note: t; and t, are starting and finish time of naproxen crystallization.
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Table 2 Crystallization time of naproxen with different
concentrations in Tween-80 (6.0%, ®)

Naproxen concentration (mol/L) 1 (s) t (s)
0.15 40 95
0.35 20 70
0.50 15 60
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Fig.5 Crystallization morphologies of naproxen particles in the
presence of Tween-80 (6.0%, @) at 30 and 60 ‘C

3.42 PVP

PVP ¥R L FEAS [F] I 288 A4 @ A AR K TR A R
KA. AR EIF(0.01%, o)k LRI 6(a)]; 124
R IE R 1.0%I, 48 5°C el 43 2UERIR AR
6(b)]: 15°C 45 BLEMER AL 6(c)]. BEA& R BT
i RS RE, MIJEIRE] 60 CHY, ARBL SRS
HERGEEIR[E 6(d)].



1252 oM TR

EiRES

(2) 30°C, PVP 0.01% (b)5°C, PVP 1.0%

(¢) 15°C, PVP 1.0% (d) 60°C, PVP 1.0%

K6 PVP 1A M2 4 i e S
Fig. 6 Crystallization morphologies of naproxen particles in the presence of PVP
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Fig.7 Crystallization morphologies of naproxen particles in the
presence of CMC at 5 and 45 °C

3.4.4 Karomic-90
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Fig.8 Crystallization morphologies of naproxen particles in the
presence of Karomic-90 (1.0%, w) at 5 and 45°C
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Fig.9 Schematic diagram of naproxen particles crystallization in the presence of PVP
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Visual Study on the Formation of Naproxen Particles with Different Morphologies

JIN Kang-kang, CHENG Jing, WEN Li-xiong, CHEN lJian-feng

(Key Lab for Nanomaterials, Ministry of Education, Research Center of the Ministry of Education for High Gravity Engineering
and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A new technology was proposed to visually study the crystallization morphologies of naproxen particles synthesized by
reaction-precipitation. The effects of surfactant type and concentration, naproxen concentration and reacting temperature on the
morphology and size of the synthesized naproxen particles were investigated, and the growth mechanism of particles was discussed
briefly. It was found that needle-like, spherical, butterfly-like and rod-like crystals of naproxen particles could be obtained respectively in
the presence of Tween-80, PVP, Karomic-90 or CMC. Naproxen concentration, surfactant concentration and reacting temperature could
also influence the particle size significantly.

Key words: naproxen; surfactant; crystallization; visualization



