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Scheme 1 The modification reaction of G4.5 PAMAM dendrimer
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Scheme 2 Schematic illustration for the conversion of ion to covalent linkage between layers
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Fig. | Diagrams of frictional force signal versus applied
load (Il 6-bilayer without Pt; {(O) 6-bilayer with Pt;
(&) Mica surface
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Fig. 2 Diagrams of frictional force signal versus applied
load (@) 12-bilayer withomt Pt; () 12-bilayer with
Pi; (&) Mica surface
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Fig.3 AFM images of (a} 6-bilayer DR/Pt-dendrimer nanocomposite bilayer on a mica wafer; (b) 6-bilayer DR/dendrimer nanocompesite bilayer on

a mica wafer; (¢} 12-bilayer DR/Pi-dendrimer nanocomposite bilayer on a mica wafer; (d} 12-bilayer DR/dendrimer nanocompasite bilayer on a mica

wafer. The height profiles below the images are typical cross sections along the herizontal direction of the images.
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Scheme 3 Schematic shapes of (a) PAMAMC-DR and (b) Pr-
PAMAMC-DR in the multilayers films before irradiation

Table 1 The mean roughness of the films

La Mean roughness(nm)}  Mean roughness(nm}
yer numbers (DR/PAMAM) { DR/PAMAM-P1)
6-Bilayer 0.23 0.19
12-Bilayer .34 0.31

8 PAMAM EZEBRP RS R TR R. 02 K
HEAT ] Pr-PAMAMC Z2fb 90K BOR R < 815, Wi
ARTEFSHHAT,ERRE T RAEEE .
TEHHPHEABEESFKEN k& EEHQ
BTFMERS FHHESEE, BN TFRER—1
STEHZE. EREMAIRER.EHTAEE
REN, MABERSFHEIEBEEHTEAES
ORGP T B BREE T RE X S R A8, % T4
REBRARHARNYE, AAKFBREOMAESE A

HPAMAMCH THEET P ERERAN  mupeanmmes, SEEEEy.
HORBORL )T, Peds R AR BOR 5 F P 60 S 4R
REFERENCES

1 Huang Lan(¥ = ), Huang Fei (¥ &) . He Yuankang ({7 JEHE), Wei Fang( 8 %), Zhao Xinsheng (# % % ), Cao Weixiao (W £ #) . Acta

Polymerica Sinica( #5 53 F %1} ),2002, (2) :192 - 197

2 Tsukruk V V,Everson M, Lander L, Brittain W . Langmuir, 1996, 12;3905 ~ 3911

Lee S, Shon Y,Lee T R, Perry S. Thin Solid Films,2000,358:152 —

-~

Xue Qunji( B ## ) , Zhang Jun( K F) . The Ordered Superthin Films and Its Application in Tribalogy(%} FHF R ZBHBE R HEWKS Ty

R ) . Shenyang( 3£ FH) : Liaoning Sci and Tech Press(i¥ T #14% i B it) ,1995.22 ~ 29
Huang L., Hou X ,He Y,Zheng X ,Fang W,Zhao X,Cao W X. Chinese Journal of Polymer Science,2002,20:197 ~ 203
Cao T B,Wei F, Yang Y L, Huang L,Zhao X S, Cac W X. Langmuir, 2002, 185186 ~ 5189

Grohn F,Baver B J, Akpalu Y A, Jackson C L, Amis E J. Macromolecules, 2000, 33 : 6042 ~ 6050

5

6

7 lansen J, Berg E,Meijer E W. Science, 1994,266: 1226
8

9

Watansbe S, Regen 3 L.J Am Chem Soc, 1994 ,116:8855 ~ 8856
10 Tsukruk V V.Adv Mater,1998,10:253 ~ 257

11 Wang J F,Jia X R, Zhong H,Luo Y F,Zhao X 5,Cao W X,Li M Q,Wei Y. Chemistry of Materials, 2002, 14 ;2854 ~ 2858

12 Zhong H,Wang J F,Jia X R,Li Y,Qin Y,Chen J Y,Zhao X $,Cao W X,Li M (}. Macromolecular Rapid Communications,2001,22;583 ~ 586
13 Luo Y F,Li Y,Jia XR, Yang H Q, Yang L,Zhou Q F,Wei Y.J Appl Polym Sci,2003,89:1515 - 1519

14 Tomalia D A,Naylor A M, Goddard Il W A. Angew Chem Int Ed Engl,1990,29:138

15 Santo M,Fox M A.]J Phys Org Chem, 1999,12:293 ~ 307

16 Ottaviani M F, Andechaga P, Turro N J, Tomalia D A.J Phys Chem B,1997,101:6057 ~ 6065
17 Yang Ling,Luo Yufet, Jia Xinru,Ji Yan, You Liping, Zhou Qifeng, Wei Yen.J Phys Chem B,2004,108:1176 ~ 1178



784 s 2 F ¥ i 2004 &

MICROTRIBOLOGICAL PROPERTY OF SELF-ASSEMBLY MULTILAYER
FILMS BASED ON PAMAM DENDRIMERS

YANG Ling, LUO Yufei, JIA Xinru, HUANG Lan, JI Yan, WANG Bingbing
{ College of Chemistry , Peking University, Beijing  100871)
WEI Yen
{ Chemistry Department , Drexel University, Philadelphia, PA 19104, USA)

Abstract H,PiCl, was coordinated with the carboxyl-terminated G4 .5PAMAM dendrimer molecules ( PAMAMC)
in aqueous solution , followed by reduction using NaBH, as reducer, and formed Pt-PAMAMC hybrid nano-particles.
The stable multilayer films were obtained by fabricating diazo resin (DR) with these hybrid nanoparticles { Pt-
PAMAMC) and PAMAMC, respectively . The films were subsequently irradiated under UV-light . It was found that the
films from Pt-PAMAMC as polyanions exhibit stable frictional responses under the applied load, and the lubricative
property of the films from Pt-PAMAMC hybrid nanoparticles is obviously superior to that of the films from dendrimer
without platinum inside.

Key words PAMAM, Self-assembly, Microtribology, AFM/FFM



