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SR PR REHEAT T 5. 45 3500, i ASO il RCAS B4 i ASO/RCAS, HUOLIE £ 58 4 £ [ Btk e, Ji
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FHZRE (y-%0 N 3 H B ik e -co- | e 3 FH b 4

Ft-co- —PILAESEBE) (RASO) 5 Zh ok R I (MA )

e R0 il #8 , o RASO Hi—NH, 5 MA ()

FEIREE ML 1. 05, P24 2 2R Gl VR bR 44, 1

VOl 2% RV 7). 45 K R AT A6 1 AR i IR S
CH; CH;

PEATHfIN. R AE (B0 SRk S ot 0T 5 FR 3k 1Y) B8
JREL) R 0.3 mmol/ g, KEdE ( DA% ve SR AL AUE T &
T B R EE R 2r Bt ) S 0.3 mmol/g, M, =
4048 M, = 7333,PDI = 1.81.

CH; CH,(CHy),oCH;

(CH3)3SiO(éiO),,(|Si0)mSi(CH3)3 (CH3)3SiO(SliO),,(CH3SiO)m(CH3SiO)kSi(CH3)3

CH; C;HNHC,H,NH,
(a) ASO

CHj C3;HgNHCOCH=CHCOOH

(b) RCAS

Fig. 1 Chemical structure of ASO and RCAS
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Feih & L, Fl Nanoscope A %Y 5§ J1 ¥R 41 14
FfL 5% ( Digital Instrument Co. , USA ) 47 WL, 52
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gt
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Analytical Ltd , UK) X1 4 2 1 1) fh 24 4 it 4 743
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PR 2% 1 BE S 2T Cls 14(284. 8 V) TLIKLIE.
1.4 Nz FAMEREMK
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AR | R I 0 5 st &1 2 23 49 2 il 0 A 501
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w25 IS DN R SU ) S B . R
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AhBR G A B SRR R, BT A A R X RN ET 4
RAGARMI A, L, LIEAL R R ELT4E R
SRYERIISLTR | 15 JE Xt ASO/RCAS [ 15U B A 550
AT TSR,

K 2(a) ~2(c) 2RI E:EbE ASO RCAS
ASO/RCAS(JIRAEH Woso/ Wiers 1 11 1, wt/wt)
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ASO JE R B 7 35 5) CF- 1, B BREER T 2 1Y
— MR FEE R 5 nm (FHRETEETA 2 pm
x2 wm AR, i B T A 34 05 HRORLRE B (R,)
HA 0.1 nm; 7ERFEZAT R, RCAS MITE Ak —
ZER R, M 0.7 nm fYRERE, 78 HR A AL ST
(TR BHR P A . 5 Gk [ 15 ] HeA T WL, B

x 0.500 pm/div
z 5.000 nm/div

(a) 0

SERERIR AR P Ak 1T R K diE €, Hos-Si 76 5L 5
REF I M1 HESI T =2 1 ASO/RCAS(R, = 0.5
nm ) RO BRI 55 B 2 ASTR] T+ ASO 1 RCAS, 7£
HFEMK H T RCAS B BB R Y 58 & H 2%, B
AR BT 2880 F B B bR 32 2 () ™ e /) i
. T A5 ASO/RCAS (17 Vi e 0 25 R T 77
Ja HAT SN (g ) 76 1619. 4 F11569. 8 em™ 4k
A UL PR AR 170 2 9 S 6T BRI, A1 i A, [ 2
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RIS e RCAS WA= Hr e AT 3R (&1 3) 1
T SO A o e 0 7 A B PR T R S8 A R R T R Y
g5

x 0.500 pm/div ©

0.2 .
z 5.000 nm/div x 0.500 pm/div

z 5.000 nm/div

Fig. 2 AFM images of polysiloxanes
a) ASO; b) RCAS; ¢) ASO/RCAS

R R
HOOC % COOH H,N NH,
R R )~COOH + H,N NH,

HOOC

— COOH  H,)N
HOOC NH,

R R
000U OO wenr Hy'N NH,*
RR COQ™ **= H3+N NH3+

~00C

~ COO ™+ H;'N
-00C NH;*

Fig. 3 Schematic interaction mode of ASO with RCAS

75 AR 1530l o' Sk e T2 38 0 5 3% % ] /AT
ASO FIREEIEEE Hy 1. 352 nm, RCAS [ fif [l 52 Ji
k1 1.567 nm, 11 & 4 J5 ASO/RCAS [ JIE J& i >
1.501 nm. M 2R fE S0 BE M 65 5% K 6 55, ASO Fi
RCAS [ Ay B2 %, 1] ASO/RCAS 1] fig Ry B ~ XL
JEIE.

2.2 ASO/RCAS ZELF4E R ERI A BR M BRT 37 1L
REEES

e 5L Be 52 e BB AFORE A 2 T M bk
fele =111 [ by, il FESEM . AFM %} ASO/RCAS
<WASO/WRCAS =1:1 ) Eiﬁkﬁéﬂ’@%ﬁﬁ’ﬂﬁiﬂﬁﬁ
KIUSE— AT T WEE.

ML 4 KEBERT SRR LR 4E R TH Y FESEM f# f5
AT UL, ASO/RCAS B 7ELF 4E R TR AR, HiZ WA
SEAELTHE T | AE BT 4 4 T SR BUR I B L)
S A/ INSRIDER Y O, I Ak 3 1 41 Ak 3R 1
BARAEE .

5 5 ASO/RCAS (W o/ Wyers =1: 1) b
RUJGHRETHENY) 3D AFM [B]. 32 41 4 3% I AL AN -
PEMZMR , ASO/RCAS KRR 5K 2(c) 74
FHIRI SOOI 35, AR SR AT UL, 7 A 35 A A T 4
FEIA 45 4 AN W7 - B bR ke AR 114 T 28 Ak TR 4 77
e, H X RR BSR40 B {4 £F 24 26 i 10 34 7 AR AL A
FEMALFRFTHY 24. 6 nm FEMACTHISE AT 11,7 nm.
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1 um

Fig. 4 FESEM photographs of cotton fibers
a) b) c¢) Untreated; d) e) f) Treated by ASO/RCAS

Friction signal (Wp) (mV)

40,
ASO/RCAS
05 X 0.500 pm/div 20
z 50.000 nm/div
0 L 1 1 1 L 1 1
0 10 20 30 40 50 60 70
Load (nN)

Fig. 6  Friction curves of the cotton fibers treated or

untreated by ASO/RCAS

u SM0T A5 ILPE T 8. P T XPS 92 i AT W, 76
ASO/RCAS 45 LR 44 I AEAEAT Si C N |
O 19 JE . Hoh, %ot E MM &R S

0.5 .xO.SOOum/div 24.88% . C N 44.51% . N & 0.77% . O K
0 z 50.000 nm/div

29.84% . th T2 N TR & &R, WM AE
Fig. 5 3D AFM images of cotton fibers ASO/RCAS E’:J XPS ﬁﬁ%'#‘ ﬂiﬂ%ﬁ E/‘J Nls [&L&
a) Untreated; b) Treated by ASO/RCAS m%’/fE%ﬁﬁ%%iﬂaﬁﬂﬂ’ Y:E ASO/RCAS %%ﬁz:/fl

N TCEAEAE, T FL NLs AT 2840 1 3 4 Al 241
Ay Hop % 2B 7E BE 399.5 eV f1400.1 eV 4biY
Nis e, fi il ASO 4 T i 5 42 9 (—NH—
5—NH, ) 1)) & RCAS 43 ik 3 (—CONH—)

2.3 ASO/RCAS #j XPS F1F
DL ASO/RCAS( W oo/ Wiers = 15 1) AT I (1
FREF4E R 5], XPS X H 1 1Y Ju 2 4 i A7 1
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HrEg NI AT 401, 3 eV A it 55 0 ) 1 )
T+ L i—NH, — —NH; gy N R, 7
ASO 5 RCAS iR & 4 it 2 fr, ASO i it 5
RCAS {4 i FI B 5T 28 8 fff 55 7= A= T 24 36 0E 55
T

Ols
Cls
ASO/RCAS Nls )
Si2s Si2p
Ols
Cls
WW
1 1 1 s e et iena e hes
1000 800 600 400 200 0

Bomdomg energy (eV)

Fig. 7 XPS spectra of cotton fabrics treated or untreated

by ASO/RCAS

Nls

__M all

1 1
410 405 400 395 390
Binding energy (eV)

295 290 285 280 275
Binding energy (eV)

Fig. 8 High resolution Cls and Nls spectra of the

cotton fabric treated by ASO/RCAS

AN, P 8 570 BF Cls i1 BE 289. 1

eV HIL T A JE F—CO0 ™ ) XPS W, i —
W1, 76 ASO/RCAS & 51K R iy SLAF7E IE 125 1k
AESNE FARENF B S S (—NH -
CO0 ) fEH.
2.4 ASO/RCAS WM FtEsE

TR FH AT 38 0 sz P i SR ek U008 - [ 1 52
B G H U T, BCS B0 22 200, R Al
325 TG N TP RE ™ A 52 . I3 Ak, 5
S B ML A 2 A 21 4 R 1T S RE A ARG AT
A A EEIEERE 7, A 4T 4k 5 T AR X i B, DT f
BRAYER I Zy i RO L, % ASO/
RCAS (0 M RESEA T T IS, 45 L3R 1.

Table 1 Performance of the cotton fabrics treated by ASO/RCAS

Bending rigidity

Wiso: Wreas Whiteness <103 (N) Wettability

(#/e) ) Warp Fill (s)

1:0 * 86.43 208 316 612.98

2:1 87.69 252 398 345.75

1:1 88.01 203 312 236.54

1:2 88.22 236 368 174. 31

0:1* 88.44 214 326 16. 46

The control , untreated

88.26 342 636 0.73

cotton fabric

* Treated by ASO; ** Treated by RCAS

M1 0] UL ISR E e ASO/RCAS 4b 2 )
FRLT 219, H25 iy W8 R 25 (AR A YA B B
R, PRSI A R B, ROt DR R
1: 11 ASO/RCAS /& 22 Jur b B (1) 45 22 40 725 iy W1 8
fe/N G A, 7R DE LB, 28 ASO/RCAS
Qb B A 2 T 45 7 A — T A A I . 5 4
TEE A REEA IR R o] AR R A b
RCAS, n] 4= BT b BRI B (5 ASO A HE)
I A 2 My i i 25 W /K s i) B 38 4 L, kA 4 71
FURFERBE A ST B K I 5 AL Z B AR (H
RS AR R REE b, W 2 53 ASO/RCAS
T BRI 25 K BE A BTSN, 25 TR R
W5 F I, L% ASO il RCAS FriE iy ASO/
RCAS Ho i P RE e f:.

3 #ig

B E M 0. 6 mmol/g M, =14100 [t ASO 5
FRIEH 0.3 mmol/g M, = 4048 ) RCAS 7£ g
BRI TP IR IF A E G, AR — A RO
TR 30 5 1 28 e R e 1 52 5 SR ik 4L e ASO/
RCAS. FESEM #1 AFM %<& B, ASO/RCAS E.
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A PURERGE R, 7R S R A AT 4ERE BRI RCAS TR e 2UW rO 40 PR, BE W B B AIR 21
fiE, Bz B s Ae T i skm, e DRELF e A9 NI SIS RSk, O REME 2 m
FEORI L KPR & e e o2y P R AT R ik

J7 LR JE R ARG | JEE 38 2R BN, 53 41, K ASO/
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STRUCTURE ,MORPHOLOGY AND PERFORMANCE OF A FILMY
POLYSILOXANE COMPOUND

AN Qiufeng, WANG Kefeng, Wang Qianjin, Huang Liangxian, LI Xianqi
(Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi’an  710021)

Abstract A poly ( N-B-aminoethyl-y-aminopropylmethylsiloxane-co-dimethylsiloxane) [ ASO, of an amino
content of 0. 6 mmol/g and the number average molecular weight (M, ) = 14100 ] was mixed with poly[ y-( N-
B-carboxyacrylamido ) propylmethylsiloxane-co-dodecylmethylsiloxane-co-dimethylsiloxane ] ( RCAS, of a
carboxyl content of 0.3 mmol/g and M, = 4048) in dilute ethyl acetate solution to form a polysiloxane
electrostatic complex ASO/RCAS. Film morphology and the performance properties of the polysiloxane complex
anchored on an oxidized silicon wafer and cotton fiber substrates were investigated and characterized by atomic
force microscope ( AFM ), X-ray photoelectron microscope ( XPS) and other instruments. Like the single
polysiloxanes in nature,the polysiloxane ,complex ASO/RCAS, exhibited good film-forming ability and formed a
macroscopic smooth but actually rugged film on both the wafer and cotton substrates. On the wafer surface,
ASO/RCAS showed a morphology very different from ASO and RCAS. There were many small humps on the
film surface. The film thickness was 1. 501 nm,and the root mean square roughness (R,) was 0.5 nm in 2 pm
x2 wm scanning field. ASO/RCAS could be used to modify the morphology and performance of the treated
fiber/fabric,and provided the treated fabrics with an improved softness, good wettability as well as a pleasant
oily tactile in hand evaluation. As ASO/RCAS covered fibers, the stripes or grooves of the treated cotton surface
disappeared ,and R, was lowered to 11. 7 nm. By contrast, the R, of the untreated cotton fiber was 24. 6 nm. In
addition , the optimum performance was obtained for the cotton fabric treated by ASO/RCAS at mass ratio of
ASO to RCAS 1:1.

Keywords Amino polysiloxane, Carboxyl polysiloxane, FElectrostatic-complex, Film morphology, Cotton
fiber





