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Abstract: A solvent-extracting technique was proposed to prepare self-assembled monolayers of silane with high quality.
Self-assembly of mercaptopropyltrimethoxysilane (MPTS) on glass substrates was realized using immersion reaction of
glass substrates in 5X 107 mol/L of MPTS in benzene followed by solvent-extracting with benzene, acetone and
double-distilled water. The obtained self-assembled monolayers were characterized with water contact angle goniometry,
auger electron spectroscopy and X-ray photoelectron spectroscopy. The experimental results show that solvent-
extractions with non-polar and polar solvents in inert gas atmosphere remove effectively the physiosorbed silane
molecules and inhibit effectively the oxidation of mercapto groups. As a result, a homogeneous MPTS self-assembled
monolayer is obtained with the thickness of 0.8 nm. This technique provides a novel avenue for the production of stable
self-assembled monolayers with silane.
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Table 1 Water contact angle of glass substrates /(%)

W5

3 EIE
1 2 3 4 5

I 35 32 34 35 32 34

I 752 765 766 711 754 762

11 655 662 665 656 665  66.1

\Y 69.1 69.5 694 688 69.6 693

v 742 736 738 748 747 742

LR b B 4B MR A T AL, MPTS A&
B Iy R TR KR, s s B sk A 2 i
MPTS 2 70" Befl i ARIE™ ™, Ui s
Y IAD IS S EE R P A U el s IO S | 1]
Feful M LUSR BRI MPTS [ 241 1) e ful £ 22K 67
JeAn S IR AL PR S 7 T Ak F 4G 4 22
FES ORI DRI ER B A5 128 1 IV AR 1t Ay g AR
(1] MPTS HUZBEAR AR — 2. 27 VR fER Uk
PR EETA, FURFEIPRZ AT T AE R, Lk
ey PO A 1AM FBE R L, FERS P UARORY TR &
I BEATH RIS, T DASRAS LB AL K R e 5 412
oI



610 RS2 (1A R B RR)

o5 40 4

2.2 XPS $#f

N T R DR AN A N [ 4 R R S
XF MPTS &1 155 347 XPS A, 45 5 W% 2. XPS
ST WA A B T I T B, AT 45 AR S
AW R S &, w HIE AT 4s HA% &
Ay D TEM A R AT A fE BRI W 2
ATLAG H, O Ji5 45 ol e 28 IR A AR B A R 2E T AR Ak
H LT Ak MPTS 20 7w BT R4 o 2 1ok
HFEYS, BEIIERE A B O A4, B A
TRV _FFR B 7 S i s 7 1 B R L 202 3.11:1, 75
S R 72 (—4%~4%) 0 H 2 N 5 8 L 0 R BT
2R GBS BE R LE 301 AHAF . T3S i TRV Ak
JE SR BRI S R oy T R IR AR 2
FIERAE 3:1 ML ZEIR K, EwWE I TRV
- MPTS [FIZH 55 R BB A b A AR 2R 50 St

FHEF B XPS marHEIE L 1. B 1a)BT
AR T B S 2p 4, 454 R8N 163.5eV, A
AL R 12 RTINS T XPS AHEL(E 1(b)
A 1(a)), HILT 1 DN GRenIE, 4564000 168
eV, EWREMMNERSY, Wi rEEsiILENt
IS, —J7I, RIME A 2208 T R ki)
PPN, S3Ah—T7 I, TR A SRR A R SRK
PE—SO;H, FHOL T Ml A 11 AR 1),
B IVIRIRE R A T e s, FOR T hE=
Wefidr, g LRI N S S5 E R TTAHFE 1),
EMAE R AAR R P TR A, fea oy

IESREEM A HUbIRI, R IR hEA bR T
RIMEERE PRI 2, T 75 3 LA B AR o 72
H 2 ke, D, b fn 5 5EA R I MPTS L2
JEECRFEA A (70O )AHIT o FE P V3 TR B 5 5 511
BT, R m o BB 1(d) R R AT S
AR S Re, XU W A AR B T 2K )
—SO;H 53, wlat, HEAm AR5 114
T, IR R PR B R 2 2 MERU R P 2
R A R AN, WA T [ 4R 1 1) 45
FURAEAE- o TR, i T B R T R AR T Ak,
AR K MM A 4 v, Tl A LU R ATV A2 (1 2
NI AIR(EE 1),
2.3 AES 2R

TSR 20 AES 2347 T LR 153 10 4 1)
GAnE R b TRE— DA R i E AN ) 4
B, 0P REAT TR RS e b, AR H R
SRIE A 1X107° Alem?®, ZIpE %K 1.6 nm/min. HL T
W 30s LG, IV C e, R &R B
) Si W, TS A L 7 VR I MPTS 121
9 0.8nm, 5 MPTS 7 FIAEAH—2. HItuE],
AR VR B3] T A413E0 MPTS o1 2.
FIR AT E M. 6P MV, T
WE DL 60 s AREE S C WAL, AL, 18
SR AV EAZESR T 2 ANLLER MPTS 401
7o T %% MPTS 7E4: v VAR BRI 3 5) 1, 75
] —#E 5 EBENLE S BT AES 20#T, 43 T Jc Eikig

FT2 TREBBIAR LXPSeymEz4£R
Table 2 XPS data of glass substrates

XPS & HEEE

W PRI C (1s) Si (2p) S (2p)
C Si 0 S EgleV Al% Eg/eV A% Eg/eV A%
285.0 71.16 102.7 85.6 163.5 100
1l 50.8 10.5 315 72 286.4 19.42 103.6 14.4
288.2 9.42
285.0 70.47 102.7 83.4 163.8 81.7
111 36.2 14.1 382 115 286.2 19.85 103.5 16.6 168 9.3
288.1 9.68
285.0 70.42 102.9 84.8 163.6 100
\Y 36.1 14.8 375 11.6 286.5 20.31 103.5 152
288.3 9.27
285.0 70.58 102.8 83.9 163.7 95.1
\Y 50.2 10.1 328 6.9 286.3 20.05 103.6 16.1 168.2 4.9
288.2 9.37

TE: Eg NETTRE: A MBS B .
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Fig.1 High resolution S 2p XPS spectra of glass substrate Il (a), IlI(b), IV(c)and V(d)
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