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Fig. 1 Reaction between two unimolecular coils
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Fig. 2 Suucture of microgel

The dashed circle represents the macromolecular coil; The
outside of the circle is the surface of the coils.

a) Pendent free cyclic structure on the framework ;

b) The free cyclic side chain on the surface of coil
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2.2 SFRIHAE

22,1 —1TRHEALLEERER W LR

N ESM AT HARE, WE T — RIS, &
S0 1200H-X, H b 1200 & PTMG 4 F B ,H AL
EV#MC K, ¥ 22 —HBPEEMNTEETFA
HE5AANERMTERY FmE N E(H
NCO), % X=1 i, U EERNAREARL, &%
S8 1200H-1, T4 T 1200H-0.7 & &, X =0.7, ¥
S EH B WA T 30% .3 30 B B0t et 4
AR, #E T 1200H-1, 1200H-0.7 1 1200H-0.5 # 5
MR ER9TFTHE1~ 3.
EMEIR P E— TS BERBME 6 K,
ATHERESHKOBERITH, AE Average
(R BK A AE) FmEHE, Range (T FR N RE) Yoiik

Table 1 Particle diameters of 1200H-1sample at different concentration

Sample No.I-1* No.1-2 No.I-3 No.l4
Concentration (10*g/g) 10.8 215 0.215 0.0215
Particle diameter ( nm) 517 93

488 87
517 81
475 78
499 9
561 91
Average® (nm) 510 87
Range® (nm) B6 15

" The first number represents different sample, and the second one
represents different concentration,

" Average is the average number of the six readings.

“ Range is the difference between the maximum and minimum readings.

In Table 2 and Table 3, range and average are processed in the same way.
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B EE . A 3 b/ MERRKE KN
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T7E /(B AR RO R M TG B 4L, IR | 5 T4
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HWERABEL TAVEZD AE—RELAR
EEAGHAR, XHRFRSE 3 Z2HT AL
RORHEAM, A XMREGEREN —BEREGHE
R .BAOTEELHEMREN. FROTRERIE
HXHOMREWR S TERBRPESNED—
BERNTE, S FEZAMREXERLEKRN
STHEBEEHBSTITUMARS -2 T
Eh WAEEHEERS TE aTEHIEL
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EHFRE3Tx 10 HAMERRRE " A4
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HHEAER LRI, BHAXEENE T
FrSWH L SREAHARKE .

Table 2  Particle diameters of 1200H-0.7 sample at different
concentration

Sample No.ll-1 No.Il-2 No.Ii-3 Neo.ll-4

Concentration { 10° g/g) 10.4 2.08 0.208 0.0208
Particle diameter (nm) 1725 1639 309 926
1446 1634 300 954
1591 1617 304 955
1577 1660 300 962
1490 1691 295 952
1542 1681 300 1026
Average {nm) 1562 1654 302 963
Range {nm) 279 74 14 100
Table 3  Panicle diameters of 1200H-0.5 sample at different

concentration
Sample No.IlI-1 No.Il-2 No.Ili-3 No.lll4

Concentration {10°g/g) 9.8 1.96 0.196 0.019%
Particle diameter {nm) 1193 781 730 548
1165 771 678 569
1334 766 620 588
1328 740 613 622
1242 744 583 646
1156 730 628 731
Average (nm) 1236 755 642 617
Range (nm) 178 51 147 183

222 VEMABRMBEREENEW #1
9 No. Ll AR ARELEE THEAG THRE
AR B B, XA R A A
BTEATERT RERANS TE, KA
BEIEATF No IFl BB . AEL~E3IPHI A
No.l W BAIEI AT M, 75 No. 1 WP, BEY # A

160

0.100

Intensity

0.100

0.100

0 1600 3000
Diameter (nm)

Fig. 3  Distribution of the particle diameter of No. Il-1

solution

FIR WS TERE /. A LR R R AT Al B
FEAHARRE S, TESEE A&, B L 1200H-1
RMER TS MR NE . & No 1 IFHD,HX
BEMREEFRE.FETFHNMRENEDNE
B -RERBANS THE WAHNFEH TR
BAEEE EFRTHEHEHLEES, &
No. l BBWET HXBKEHMEREHBEHE,
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SYNTHESIS OF SOLUBLE POLYURETHANEUREA MICROGELS AND
MEASUREMENT OF THEIR MOLECULAR DIMENSION

CHEN Shengnan' , RUI Jiaming' , YANG Xiaoying’, YU Fangfei', AN Yingli',
ZUO Ju', U Fangxing' , HE Binglin'
(" Siate Key Lab of Functional Polymer Materials for Adsorption and Separasion , Department of Chemisiry , Nankai University , Tianjin 300071)
(* Pharmaceutical College, Tiarjin Medical University , Tianjin 300070)

Abstract A polymerization system, which contains inter- and intramolecular reactions , was designed on the basis of
the random coil type morphology of macromolecules in solutions. The polytetramethylene glycol, 4, 4'.
diphenylmethane diisocyanate and hexanediamine were used to synthesize the soluble microgels in concentrated
solutions successfully. Through varying the use level of the extender i.e.hexanediamine, a series of samples were
obtained , namely 1200H- X , where 1200 stands for the molecular weight of soft segments, H stands for the extender
and X is the ratio of the number of hvdrogen of hexanediamine and that of end groups of the oligomer (from scheme
1) .In our system two kinds of functional groups that can react with each other located in the same macromolecular
chain , resulting in the existence of inter- and intramolecular reactions , which were a pair of competitive reactions. In
the presence of the intramelecular reaction the intermolecular reaction was prevented from unlimited development, so
the cross-linking process was controlled, producing the soluble and fusible microgels i. e. eross-linked
macromolecules instead of cross-linked polymer macrogels. By using the technique of dynamic light scattering, the
molecular dimensions of the samples in solution were measured at different concentrations, showing a sharp
distinction of solution behavior between this kind of cross-linked macromolecules and other macromolecules such as
the linear ones. It was found that this kind of macromolecules possessed cross-linked structure, which was affected by
the use level of the extender: the less the extender was used, the more compact the cross-linked structure was. In
solutions these macromolecules preferred to form molecular clusters. The formation and disassociation of molecular
clusters was off balance, and the solution concentration had influence on the size of the molecular clusters.

Key words Intramolecular reaction, Intermolecular reaction, Microgel, Molecular cluster



