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M OE 44 C(EIEWAEE) FHEHBSIMEAZGRREAPHTRE S HFTHELBE . HE
MTER. FEAFRPERE . PEARR2-REZESERML B R A2 T8 5 R/ R ElE(T)
5 BSDM HREEH 3 ,BSDM BB 3 HR K ERAZT S FTREH M o B8 L  EH#RCIIFFENERR
BT EMEREE SRS BSIM AR M TRAFATEL Y FTOHEEREREUSHERNE
i . BSOM ER B SENESREMIRL B MR %20, BSDM ZEH R b 1 B B4 R A .

X ZWEERBEE, TR, RS

X TF gelator (FiIFRBEHRAF)IUMMEE
(HRAETET 1 %) EERTREQARXMDE
R,EBMBSFUHFIHEFEZXRTE . BXER
BRESEFNERA S, EERBERNHACOK.
FE iR ie b e ) B OB 1 ok W O B I R Y 3R
AR RN TEENEEL AR —
A E 8] BB & A& O ) E 0 B A T AR R B AL
A UNMERER EIEEFAPTHREAKRTET
EENEREMY . EFEAPEANTEREEE
H—EE R = PSR R, ER DTN LLESE D
BB EEMNEER P MRS R EGER)
Ay T8 B (molecular gel) , I 7K 43 F 5k Be 4 |

STEER R — R B, AR T AR
G BEYKER.EERALEZEME S
THIEBH =4 Mg, REERUKEK. MmO+
BRTURERAIIBNNERER Mt &
FERE GWERE. . SETHLESUHNFEAES
BT FBLA fe TR AR 9 K T UL B i) & AR i 5§
FE, BEERKR A

ARXTHFERMTIRFEETELTES
PUEFIR B AL, M T Z M0 B 2 R B e b B
EAENEYHERETRE L. Weiss £V &R T —
BB TIERELE FRENHR YRR,
HUVHASIATHEES AEHKEPHERHA
FREEEBELZR . ERGYAKPE T EMK
B2 fL .

AL 4,4 (BIRBEERE) 5P 5K
(BSDM)EZ B E BB E P HE B RERM »x
SxdE AL A A PR B0 AR b 8 9 B Ak e B
1, BB FEM, BL UV X3 RERRES,
BREEHERFRRREN FRTEERSYE
REERG. EHERER, S XHNHTEEE LR
BERE FUBSHE RELHMESTEEE
TRLHEHERES.
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1.1 RFEH

4,4 - (TEIRMe R ) — % F 5T (BSDM) A%
TREARY ,KZH HNEBR TR . HERER
BB AR RE 2- 5 R Z B A br ik o),
HAEAEES BT 2% S ELABRKEE. T
WHERIE ERELM AR, FREE
GEabE.
1.2 {45

JEM-100CX T #Y3% 5 ¥ + % # 85 , OLYMPUS-
BXS1 ElMmt G, BN EREEE NS
W, R 500 W B ERLT (LEHE).
1.3 BERERR

EHEE b 4E 1 PRk E R BSDM Al
B TR A 7E A B R A IR 2 T
. RERH 2h ABBERESERW T ILES
HERE FRERARRATRET, RHERD
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14 ER-ERERTERE (T, OME

BEHEENAERBETEAZBHEES
s, BB 2 Comin "HEEAE. Y
BEFE B — et B A, BB 47 T
T, Wi E IR B B R R AR A R
(To) MHBL T, FHEFR, R 2T E %
MENNBEREVERBREEZRE
(Tgs) . :

1.5 BEMEMUVIKIIZEREG

AT g ERENBERREROHERY
FEAH 2% BSDM SEZ B . FRRT K. ¥
EAERTARE. PREARR LEEZRES.ES
WHEFRATAE S W& TR 30 min, AR M
AEBRBZBAEBRTHEA 1%), T 110CH B P
AR, RO E THRARAMEE R L, W
FYeHBRER ERERIT TR 5 min, R
AENHEM.

1.6 JEHEBEFRUE(TEM)

BRSO BE formar/ B R (150 B 7L
Z3mm)b,1mn GHESBE, FLBEER
ARBEREARNLE ARRMEE . EEETT
1 £ 30 min, TEM JNEEE E 80 kV.

1.7 WABHE(POM)

BARTERAE S AR 1.5 FraRdEQl, AE
BHAESERPH LANEERNER L, ER
KEMBEEWE BSODM REARK. RS BEER
AR 1S REMN 2 UV ABEREUSEER
H.ERESMEELRE.

2 ZREWi

2.1 BSDMEIXM ZHWERBENERIEEDN
5
 ETERETEARPARE AR, A
Eh TR RS FEE, R — 4
TR R I 4 e I SR L B3 AT i B 9 4 o8
RE HARRNESTEHORDAREAK K
B rx HEEAS XEFREBILE RS
it B4 TR IR A9 0 LR i T K 30 0 e R T 4F
BEREEAWRT SEMEEH, KROER
4T B4R 40 0E FB 0 1 P BB G 4 = o I 45 45
o R A R A, T T R
1 £ BSDM 727 [l R 2% B0 8 1 o ) 38 B L
Fee . M FA %1, BSDM ZERBM R B A BT (H

ERTF1%)MELH NER ARRESTRY
AEER {1 fE . {0 BSDM RE TR AEE, SURaE
PR HERA RS R kREAX, B
BSDM X EAR A H B i i B AL BE 0 . — Ak
WARESEA B ERNEX, AINEZBRNEE
Bk 2.4, (ERNERE N 33.0. HRRNRM LA R
FE A% . AL, BSDM {7 a] pi 5 A R R AL . K I ik W
%79 ,BSDM FRF S EE RGN PEaFE R
RER EXEZHBPERLBANER, EPER
BRIR AFREPAIHARMER . EPER
TR 2-5 2 20 P 0 2 1% 3 £ R MR A

Table I  Organic fluids tested for gelation by gelator BSDM

Cooling  Phase

.

w{BSDM) { % ) method
0.99 b,e
0.97 b,e
0.1 c
0.95 b,e
1.01 b,e
1.06 b,c
1,02 b,e
2.4% b,c
0.99 b,c

Organic fluid
formation

Gel
Gel
Gel
Gel
Gel
Insol
Gel
Gel
Gel

Styrene
Acrylic acid
Methy! acrylate
Ethyl acrylate
Butyl acrylate
Methyl methacrylate
Acrylonitrile
Oleic acid
2-Hydroxyethyl methacrylate

® By weight; b: Cooled to ambient temperatures in the air;
¢: Cooled under cold running water (ea.5%C ) ;Insol = insolubleigel =

gelation

2.2 BSDM REX TRE/BRATREMNKRE

Bl 1 E/77T BSDM R B 7 ¥ 5 8 B/ KA
AR (Te) Z %R BE | TH,EEER
EFRBEARKA, T EH A . BT BSDM
FRESBRA, BRAED A THRERA ~n @
BE ERACINFREENEERE, THEHT @
MEE. HERWNED YFERERT T,
BSDM 1 1 F &5 & , Wi A B R e . — MRSk i, B
GERETE - HREEALRELL LW
KRR EERETENAEENEREEY
— RAERTFEEREEN, LAREE 2.
MRS RRADEARTA, WA FOREHT
LAMUEREMERERT, NTERRENRE
B MBERLEBA, EFHOREHTEALBE
£, R EAREE

St F XN F Y IEERE , Ferry SR —
b Eh B R A R Y (B R 5 o
HRBT R T80 15 R = A EE,
44 R AE B Van 't Hoff EEELIREMNY T
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Fig.1  Gel/sol phase transition temperatures ( Tes) versus mass
fraction of BSDM
A Styrene gel; B 2-Hydroxyethyl methactylate gel

EAER R AR R A REK, BT A%
T BSDM M () MBER /TR E (Ty)
xR (D;
Inc = - AH,/RT + ¥ (1)
. H ¢ Jy BSDM BESRIKEE , AH,, N8R BL /1 M %
ARG, R AR
RODFH AH 7T LA BSDM ¥ B2 B9 X J 3
B R/ TG Y A % ) R BE B 1R OB R AR R R
R A HE SRS B TERR AH, R
WE L TERAE 2 BB B2 HRPRE BSDM
WRE R B AR HCS B R A AR AR
AR TUEH _HEZRMLRE—F&EX

R HXMEMLRRENEZL KBS F R E
BB M ARG N AH, =191.6k] mol ', F1 5

R 2 AR TREIEREZEETRR R
AH,=109.7kJ*mol ™. ‘
5

s
1

—Inc

L¥%)
T

35 Y 37 2.8
WTgex10° (K™)

Fig.2 Plots of - Inc versus T¢s'
4 Styrene gel; M 2-Hydroxyethyl methacrylate gel

2.3 TRAHTEROMUE SR

mF BSDM M RPFEHEMNEI AR S
FRARA on ELH TR, B 1 N
55T IR0 M B4 B B 7 % L BSDM 73X 22 4 T A
fER A W F SRt 17 5 T R B MR AR, B
BB/ R B, ST i — L B

CHR EREARTHAERREEE, BRER

3(TEM) ¥ Fr B B 110 2 1 .

7,
7,
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%
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. H ”f/:?

Scheme 1 Schematic presentation of intermolecular hydrogen bonds and n-m interactions for gels of BSDM

Bl 3% BSDM X Z5 HER TR P 2R
HMRFEMFRERNGRER - AR IR R ML
HEFCIR B E TEM B F . BSDM #£iX 4 # A7)
HAEPFHEEREILFEMR, BN AHER —
AR EMNEHRBER, FRHEERN 50
~700 nm. X —FHFHEEFHESTRHER
FHES XA R RAEETFENT B4 GTFEER
B (RHRER S )WIER N L MahiE, &
BT F IR E .

H4LRCEMBHE—PFHFET BSDM ¥
LB BB TEAHENGR 2 ZEZE 3

NEPHEEEEE EXRREG T, ERAEAR

RSP EEMRE Mallese +F W EEBIE, X
FAH7E B (A B A4 R, BSDM 76 X s (& P DI FR §
AL

UV BB EBRNESR, LS HEAN N
FERR GRS KRG RBESENHE, KW
X6 B % A I 45 R (B 5) % 97, BSDM B K TE
REZHE RNBRTEAEFERNGR 225
ZEFHARURGHESHEE XHAAKER
4 54 BSDM [ 3R @S A A A A K . BSDM 5&
LIHB A 4R BB LB, ARED R E, A
AR TESYY . Be, R RO ERHE
ZEEEEMER L, FIMBAL YR, AERE
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MPRERNDIES BEHEEESRGUWEEHN ~700 nm) , i F B HF R AN, BT R R G D
MAEMERE ASCFPRMER, BT BSDM A% HA¥EETERRKER.
REEER-FHEFHARREMTSH (HR50

Fig.3 TEM images of molecular gels for gelator BSDM in (a)Styrene, w = 2.1% , (b) Butyl acrylate, w = 2.1%, (¢) Methyl methacrylate, w =
1.9% and (d)} 2-hydroxyethyl methacrylate,w =2.1%

100 um

100 pm

100 um

Fig.5 Polarizing micrographs of spherulites with a Maltese cross for
gelator BSDM in {a) polybutyl acrylate, = 2.1% , (b) polymethyl
methacrylate, © = 1.9% - and (c) poly{ 2-hydroxyethyl
methacrylate) , w = 2.1% .

Fig.4 Polarizing micrographs of spherulites with a Maltese cross for
gelator BSDM in (a) Butyl acrylate, w = 2.1%, {b) Methyl
methacrylate, w = 1.9% and (e) 2-hydroxyethyl methacrylate, @ =
2.1%

A REAEER MBI, TS REREINEENER, AHER -FRF
HBSIMEZMEREATHNREE UELTE. NEARENSTRER BRIBREH, XL
% BSDM ZE 4K R F /MG BSDM Bt 4 Tl SHRER—MHEEEEN Z % NESH R
fEM e FRMBHEEA, EREHAERY R PRERSEHRYUERBHES.
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MOLECULAR ASSEMBLY OF 4,4'-BIS(STEAROLAMINO) DIPHENYL METHANE
IN VINYL MONOMERS AND STRUCTURES BEFORE/AFTER POLYMERIZATION

SHAN Decai, TAN Chang, YANG Yajiang
{ Department of Chemistry , Huachong University of Science and Technology , Wuhan  430074)

Abstract 4,4'-bis(stearolamino) diphenyl methane (BSDM} can aggregate and self-assembly in vinyl monomers.
As a result, the molecular gels of monomers,such as styrene, butyl acrylate,, methyl methacrylate and 2-hydroxyethyl
methacrylate can be formed by BSDM aggregates. The temperature of gel/sol transition{ Tgs) was related to the
concentration of BSDM , Increased mass fraction of BSDM resulted in an increase of hydrogen bonds and 7-n stack in
the system, which need more energy to destroy. TEM pictures showed that BSDM self-assembled into long fibres by
non-covalent interactions in vinyl monomers. POM pictures showed the formation of spherulites undérgoing
aggregation of self-assembled fibres before and after polymerization of vinyl monomers.

Key words Vinyl monomer, Molecular gel, Spherulite



