559 1] O F ¥ No.9
2011 49 A ACTA POLYMERICA SINICA Sep. , 2011
— Y 13 —_— LY *
MEEES FHEEMBEETANEEHR
FERE EHE ZIg™
R RRE B K F R LA BIGCHF 35 FO S o MR S s KA 130022)
BOE E(N ARSI R TR A T 1 B A A R R RS 7 DX BB T AL | R

GEWESE T BIBOE @5 20 700 AR 0 b0 R R L EE A O BRI A IO G R ORI HE B AR B S A
JCAE PR RO S 78 BRI AR TE 8 20 T R M A S LB R O R A b, AR A ) 24 R LA R Y A L 48
T RO R 20 1 0 R R RO B S LR A /DN T IR S 49 485 45 3 5 B 1 1 AR, AT A AR A

B w o T e e st iR g 1 =

XEER WEIE ST, FREY, TR
MR 5 43 F 2 38 i 25 AR F B0 ™ A% 4
il 2 A 5 G T ) g BE S Ak 2 A L Y R
T T B LR L A R AR
O3 FARFR G5 4w LI s g ] o1 8 Ay
AN A e 2 3% 25 R T B A A B, AT A R
AR INGR 25 W) s S R BRI TR L A AR
BE KRR SRR E) Tz s R
AR T R e R S AT AT A
AL REBOE & 3 BV 22 00 TR 5 R 5K A O AR
PEJTORH OC , 100 A P 285 502 1 o o 0 1 TR TR
PR R EEY R~ AR TR
PLSK , Bl A0 Fp e BB GHEAT Tz B0 5E L 3R
M2 EE NS, I Mark-Houwink-
Sakurada J7#E ([n] = KM“, Hoh [ ] Jyp e vE%b
K o S HEC M R EE R BT i) Fl Fox-Flory 2%
K([n] = @67R) /M I @ Jy 4R, Ky
MIFE 42 ) . X Se BB T AT w0 7 W
P ST B A 1Y) [ B, A AR 2T A3 B A R AR
BEJE. SR , Fréchet 2511 Sof 4 K% 85 43 1 1) 4%
PERVECHEAT T RGEWEIT, 46 O R Ve R B 5
AR, B — AR 5 TR G
IR BT 40 A8 H, =06 M o R EOE &
T R BT AR BT B AR K B R KA 7E
BAR A AT B, =05 P b 1 R T R L R
PEAFLO R, 7R B B9 ARECT I DA J . 3 26 B
% 5¢ 4 K fig i 1+ Mark-Houwink-Sakurada 77 12 3¢

fift B, Fox-Flory 23 2 Fil 5 049 45 P 2 800G o izt i
INTFSLEAE . Zimm I Rouse #5247 5
53 F PR B FEAR AL SR, AT R IR AT
I3 TR RE RN SR AT AR ME ] PR — B Zimm
HI 5y Rouse MRS fl iR > [H bk, i 26 ¢ J
MG AL G HR i 1 H R PR XN A
REAIE w8 53— 00 R 1 286 5Bt 3R 5 B8 1 28 A IR AR 4T
e 7 EIE R IE 5 o TR R RO R A T AR R
MG F& I H B T REBOE 8 53 1A B A bR EEA
ARPEN I HHER AR AR o o AR R
A% 5 [l B 2 A Z RN R B BT L, A ik
ot A B 3 T O 7 A PR R A BRSO
Ir T HYREE R EL. 3 A0 A ROE & 2k 1 R XY
W FEAR K, 22 1RH EAE 0 5 i 2800 i 75 Ak T R
R B e R U NI S R e I N E R
5 P /N D B T IR AR ) A B L A
I, Ak B ARG AR ) 25 A HAE T Oseen 5K & Al
M) Rotne-Prager 3 & 3 A%

VT, FRATTAE 2 JEHE B AR BB 1 0T A
B ARG BE i H 5 T WBOE & 2 1 A e
G0 R AR A T T ROE A R A
LAl b, Jo DX T 3 AL Ak BT A AR 8 O3 T
Vi) 1% Z2 A4 280 7 o 80y, i F T B R — R 5 A
BB T 454 Zimm F1 Rouse A5 A (1) — X i 45
B MR T EOE & o T AR R RO X e
FAOI Y FRLTE P Hy OUOIE P G R =T M O R

* JRBLIL YA BE+ 80 ARUEL R ; 2011-03-15 YL hR ,2011-04-15 &5 B K A AR 2= 5 4 (H 45 50921062 ,20734003 ) Hl [ 58 1 5 HE Al F
92 % FE LRI T H (973 %1, 351 H 5 2009CB930100) ¥ Bl 5 ## @ iRIEE & A , E-mail ; [jan@ ciac. jl. cn

doi:10.3724/SP.J. 1105.2011. 11060

1060



9 ] PR B 40 TR BBOR 9 170 09 B B 1061

ROV R PR RS REEZ RN ER " ]
455 Fréchet %1 (1) IR0 45 SURLF MW 43X
SEAC A A Ik, S — A 5 R B BOE @ T
PERERCS H AR A8 A e AR i BE BRL. SR,
UTAF K, Bl B ABOE R 0 1 & R AR W & g
BRI 5 23 116 B 24 F A 9 U0 7 1 )32 B4
FHR S, 51 B b 22 BF 7 T AR 2 1 26 8 1)
50 25 ) FEE D9 a1 A S R B2 A1) 2 1Y
FHE NI IE A A A5 R 956 T B R R A
R 15 437 1 S g A 58 SL R AT o T
e SR A D BE B WA i 1, 0 0T Il AT
H B B0 24 5 PR e 2 1 10 56 & AR iAo S
B H AR AT LASR BER RO 55 23 5 9 4 g IR 5 25 EE 2L
SREAGE T AR FE SR B b, T A
BEL A A7 7, AR ME & 758 56 1 AR s W BOE 15
O3 BT LA, H R Gk I SE 58 04 A JEE AR 4 ) R A
B o3 145K 55 LA RE 2 18] (9 5 28 SR TR 2 8
B B HARBLE], R, 38 VA5 2T AR 5 2
TEHISHUE B LR RE A . AR SCRE BY A iR
Yy e AR XU R SR B R GRS T AL
w7 i AR TR O EREE VEE ot
B 19 K JE (length of spacer) (HEFR AT L5 K 5 5
Xt AR R R R TR BRI T 4 R B
O3 TR B K By BEAL

1 B E5EXEESR

2 VT T AR T TR RN A TR U T SR
FEEME S T RERT, S TR
FRIR B B TF R, B B DL TC RLER AT 1 B 2 I
TR P R, 258 4 PR AR B A TR 185 40 1 B e
BB RS MY M TSR X
FEATE eI 1 4 1 AR ) B Ay A bR
B ARG TR IS X AR ) %% B 43 A RS R
BRI R AR W T R p UK
WA 155 43— 00 B 1 400 B i A2 1) B B 8 o
PEES, R)ASAL A R K 2800 3 TAR N kL
e o3 ok — A E - ST A, BV T b )
SN K. X % ST A5 A E Y6 J2 i de Gennes Al
B owP o JE,
Muthukumar"™ 3 i3 JE 4% T 35 4 [ [0] 8 25 K5
f) Monte Carlo 40155 — Uk & BX, By 22 1 4% 15 40 AR
(BRI 2 T B 45 H 9T A & de Gennes 457 i 1
(18 85 72 25 A8 T A2 o0 285 P8 4 K ) VR A 245 44 . Boris
1 Rubinstein' ™' 3 5 ok B (1A B35, 45—

Hervet Lescanec  #l

MR AR T3 Fh e A% A A R T SR PR
BOE w3 1, Toie L 5 B 6 2 1+ S LA A0 10 25
SRR SRR 0 Sl g (1 0 PR B
TE B AR T R SR B i 2 5T X i 1 A
BEAT E AL,

N T BRI EOE w1 A BLE Ak B 7
1, FRATIRE " (1) REBOE 543 72 — A~ BRIE 3
PRI 2T, E RO 5% TRBLO E S (2)
A A0S B ) B B T BT AR B I O LA
ST TR R BT R R O AL (3) 2
R VBT R B X [ 22 T A RO
oK S i A BG) 22 590, B2 I O B AT e TR RE A BE Y 2
S5 (4) 5 AR A S R s A ¥ A, BT A
(7 SR AR I [0 BR T, B AT R I W 17 (i
Kl LR, o T BA B E AUV (6) VE
EPITHERERE () IR E RESE (h) R &2 55T
HE A E (P) B RO @5 0 1, R LUK i 3t 1 55
HAEN BB(N) (AT W, A SCH ] h(h) P
(P)G(G)v(v) bRiC A [ 89 W B &2 5, 4 A
(3)P(2)G(4)v(0.3) %R 3 {HvEhL HEE BT
HET T 2 A4 fCRYHE T HERR AR 0.3 B A
w1 ) . W TR EOE & 2 1 B — AU BE T L
Wit 2 AR 38 AL AT 9 R0 I, A EE RO SR

o AT A

N=1+h-P.(f‘;)_G;I_] (1)

Fig. 1 Schematic of a coarse-grained model of two-
generation tridendron with spacer length P = 2

Here, the inner, mid and outer balls represent the segments
of the core, the repeat units and the terminal groups of the
dendrimer, respectively. Note that this structure is termed a

three-generation dendrimer in some literature.
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The radial segmental density profiles of the dendrimers with varying parameters: (a) the number of generations; (b) the

functionality of the core; (c¢) the spacer length and (d) the excluded volume
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Fig. 3 The intrinsic viscosity of dendrimers as a function of generation with varying parameters: (a) the effective coefficient of correlation;

(b) the functionality of the core; (c¢) the length of spacer and (d) the excluded volume

Note that the insets of Fig. 3(b) and Fig. 3(b) show the average volume of solvent molecules in the core region per monomer as a function

of the generation of the dendrimers with respectively varying the functionality of the core and the length of spacer.
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THEORETICAL STUDY OF ANOMALOUS INTRINSIC
VISCOSITY FOR DENDRIMERS

LU Yuyuan, SHI Tongfei, AN Lijia
( State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022)

Abstract In order to physically elucidates the anomalous intrinsic viscosity of dendrimers, first, the radial
segmental density profile of dendrimers is calculated by the self-consistent mean field method. Secondly , based
on the two-zone model proposed, the intrinsic viscosity as a function of generation of dendrimers with the
following parameters,including the number of generations,the functionality of the core,the length of spacer,the
effective coefficient of correlation and the excluded volume is systematically investigated. Thirdly, the origin of
dendrimers’ anomalous intrinsic viscosity is elucidated in the microscopic scale,namely the competition of the
number fraction between the two kinds of monomers without the capability of dragging solvent, which is caused
by the increase of volume of the core and the back-folding ability caused by entropy effect. Finally, it is
physically elucidated that the nature of the intrinsic viscosity is the reflection of the ability per monomer of
dendrimer to averagely drag solvent molecules alone rather than the reflection of the degree of polymerization.
This research will be benefit for the optimum design of dendrimer materials in the corresponding application
areas.

Keywords Dendrimer, Intrinsic viscosity, Two-zone model





