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In situ construction and performance of organosilicon
synthetic leather coating
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Abstract: In order to replace “carbon” with “silicon” for the synthetic leather coating materials,
polydimethylsiloxane (PDMS) polymer coatings were prepared by in situ polymerization reaction under
thermal induction using divinyl-terminated polydimethylsiloxane (VPDMSY), polymethylhydrosiloxane
(PMHS), divinyl-terminated polymethylvinylsiloxane (YPMVS"") and fume silica as main raw materials.
Organosilicon synthetic leather was prepared by fitting PDMS polymer coating with base cloth. The
structure and mechanical properties of PDMS polymer coatings were characterized by FTIR and electronic
universal testing machine. The effects of "'PDMS"', PMHS active hydrogen, molar ratio of double bond to
active hydrogen, VPMVS"" and fume silica on the tensile strength, elongation at break and hardness of
PDMS polymer coating were investigated. The thermal properties, low-temperature flexing, abrasive
resistance, hydrophobic and antifouling properties of organosilicon synthetic leather coating were tested.
The results showed that when the mass fraction of 'PMVS"' and fume silica was 7% and 40% respectively,
the mechanical properties of PDMS polymer coating film were improved most significantly. The tensile
strength of the PDMS polymer coating prepared under the optimized conditions was 5.96 MPa and the
elongation at break was 481%. The synthetic leather coating exhibited excellent low-temperature flexing,
abrasive resistance, hydrophobic and anti-fouling properties.
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Fig. 1

Schematic diagram of the preparation process of PDMS polymer coating
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Fig. 2 Schematic diagram of PDMS synthetic leather manufacturing process
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Table 1 Surface energy and its parameters of the test
liquids!'™
T 14 /(mN/m) 71/(mN/m) 0/(mN/m)
7K 72.8 21.8 51.0
T g 50.8 48.5 2.3
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AR5 B o A ARG R TR R R A AR B4,
HAERE AR o8 2Bk, WA iR EH A

BAFHIBTS (BTRAS ) PERE.
2 HR5HL

21 FTIR &3#F

#-10000 . PMHS-0.18 Fil PDMS & & ¥ i i
(PDMS-19) WLAMEREEIIE 3 Fim. ME 3 1]
DIE I, 7F PDMS BAEYIRBEAIEE Y, 2160 cm™
AT Si—H A RRAE IS 2 T, BHH 5-10000
) C=C 5 PMHS-0.18 Y Si—H e/ AL 7
YERF &A= T RE SN AL o

PDMSE A& Wi it
IR VaVal
PMHS
Y ImWVaaVam
2160
VipDMSV!

4000 35I00 30l00 25‘00 20‘00 15IOO IOIOO 500
WeE/em™

& 3 PDMS H&Mi4H . PMHS #1 VPDMSY 1 FTIR 3%l
Fig. 3 FTIR spectra of PDMS polymer coating, PMHS and
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VipDMSVHR A JG1E R PDMS B4 W4 B 0 5L mt B 4
Yy, DAV R IR] B B R G 08 e i 5 R T 2 e 4
K, 4 7-10000 F155—AFZEEEH) V'PDMSY DL
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Table 2 Effects of V'PDMSY viscosity on mechanical properties of PDMS polymer coatings
PDMS "PDMS"/g PMHS-  fiEfl/  fufbimp  WORMHK g
REWRE ) 10000 230000 150000 1-80000 0.18/g uL MPa /%  Shore A
PDMS-1 20.00 0 0 0 0.48 144 0.32 417 8
PDMS-2 0 20.0 0 0 0.29 143 0.25 452 5
PDMS-3 0 0 20.00 0 0.25 143 0.19 487 3
PDMS-4 0 0 0 20.00 0.17 142 0.09 593 2

F#3  ARFZE VPDMSY (9 E B PDMS B4 vk 5 1 25 bk R 1 52 i
Table 3  Effect of YPDMS"Y' compound with different viscosity on mechanical properties of PDMS polymer coatings

PDMS "'PDMS"/g PMHS-  fifksl/  fifhampys  BIRMK Ry
RAWREE ) 10000 1-30000 7-50000 780000 0-18/2 uL MPa #/%  Shore A
PDMS-5 10.00 10.00 0 0.39 144 0.29 449 7
PDMS-6 10.00 0 10.00 0.37 144 0.26 473 5
PDMS-7 10.00 0 0 10.00 0.33 143 0.25 511 4

3R 3 AT, FEERR PR ERERN
T, PDMS 25 Wi JIES (%) o fef e J38 R s 38 s ol T o
Wi K it = . JRIRAE T —Jr A HLEETR
JIES ) Bl 5 SR B B AT G, IR S R R, )
W RERR AR ZEANSIMBURHG R BT, A HLEER Y
AE R AN HR P TR 2 2 A PR SR T
B, RN CARFERNTE U 2, U I 0 A H B K
5y — 7 TG AR S ARl A ST 3R A W —— i 2 L ik
TH BBV B T B R W, OBE L L R R 3
PRI, ity £ 075 A Vel %) 280 B AR R ( BVAR RS 40 ot
AR SR SAUE RS ), U] 20 F5E A T o 43 B
%o 25 BRTR, IR HZEEE A 10000 A1 80000 mPa-s
) s 0 FE R i 1 45 A DLEE VR IS ( PDMS-7) B, 28
BCEEAR T LA 10000 mPa-s FY i 24 K fitk 3 45 1074
[ ( PDMS-1), #k PDMS-7 BB BE 4% o %5 5-10000

F1 7-80000 LAEHR LM 1 2 1 EBCAE M IERER S,

Al [F] BT PDMS A Priw s R Af i fr dnm B . 4E

e R A

2.2.2 PMHS 4 5% % PDMS B4k H F M4k
3% o)

PMHS V& A A R E AR I 4 2R A 3C B
TEPESE S S0 PDMS B4 004 B 240k
o JEHL 7-10000 Fil #-80000 4% 10.00 g & Fic J5 M
MERAY, CEESEEEY MR R 11,
PRI 24 uL, W PMHS 3% S X% PDMS &
BYE T SRR LR 4, ik 4 v UL, B
# PMHS Hif A i a5 in, PDMS K&
TR RS ofr i B RAE B X e B KR N . SR
W T R

MR T

T4 TSR BT PDMS RE WIS 2EMERE RS

Table 4 Effect of active hydrogen mass fraction on mechanical properties of PDMS polymer coatings

PDMS PMHS/g ARl frfiRgs BRI TR/
REMEB  pMHS-009  PMHS-0.18  PMHS-0.82  PMHS-1.60 uL MPa /% Shore A
PDMS-8 0.66 0 0 0 142 0.15 548 3
PDMS-7 0 0.33 0 0 143 0.25 511 4
PDMS-9 0 0 0.07 0 145 0.38 430 6
PDMS-10 0 0 0 0.04 141 0.05 286 1

223 THA L EMREM Y2 PDMS B&4
S e RO

PEHL #7-10000 F1 -80000 55 10.00 g & F 5 1F K

FERHR A Y, PMHS-0.18 1E 3 HEFH], 07

24 WL, ZWEESIEMEEYIENE YT PDMS R5

VIR A PERE AR LR 5. FRER S ATIL, BE#E(A

ZHIEMEE S LRI, PDMS AR I AR5

[N R SR T B P32 v by = s AN O 8
224 VPMVSY R 5 # % PDMS AR I 7 5 1
AAGEAL
VPMVSY s . A S AEAE R VA A, AR
IR 18y 61 b it 2 o ) e 2 A AR I e e S Ry, AT AR
“Aerhsgle” MO AR SR VPMVSY R Ry ke ok
JATE PDMS AW IR J1 24P fE
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Table 5 Effect of molar ratio of vinyl to active hydrogen on mechanical properties of PDMS polymer coatings
PDMS UG5 i L ~ iy N ) iy
A T PMHS-0.18/g B —— HEAEF /UL Fir A58 & /MPa B S8 A %R /% Tl & /Shore A

PDMS-11 0.17 2:1 142 0.07 314 2
PDMS-7 0.33 1:1 143 0.25 511 4
PDMS-12 0.66 1:2 146 0.38 559 7
PDMS-13 0.99 1:3 148 0.32 525 5

TEHL #-10000 F1 7-80000 4% 10.00 g B 5 /EN
R AY, PMHS-0.18 1E N, M3y
EHWEAYRMEL R 12, L VIPMVSY /R kb
#, ViPMVSY Bt PDMS B AW I 2
PERERU R M LR 6. & 6 TIL, BEE V'PMVSY

[t 3 SR 3G 0, PDMS 2R 45 W U A i 5 32 A0
B S W T, TR R E R R . 2 VPMIVSY
e o3 8Ch 7%, AT AR i 2 R B R R A
B2 N, A = PDMS 24 WUk R Y o fif 53 B2 D
R .

%6 VPMVSYUB RO PDMS AW TR I 1 25 2 BE R R
Table 6 Effect of YPMVSY mass fraction on mechanical properties of PDMS polymer coatings
%ég%iﬂ}q PMHS-0.18/g ;Bt:g\;;;z\//i% et ane /L PSR /MPa iR AR/% B EE/Shore A
PDMS-12 0.66 0 148 24 0.38 559 7
PDMS-14 1.30 3 155 26 1.07 539 14
PDMS-15 1.80 5 162 27 1.85 524 18
PDMS-16 2.20 7 168 28 2.73 503 21
PDMS-17 2.70 9 175 29 3.52 439 25

G % 2% 5 # 3 PDMS B AWk 5k

A DA
PAFE R AR 110 m*/g. JFAKiAE N 16 nm (¥
SAH A BAEHR PDMS RGP iR BErb i IOk, e
5-10000 F1 7-80000 4% 10.00 g & It J5 1E N IR R &
Y1, 2.20 ¢ PMHS-0.18 /E NS, L3k 516 M
SRR 10 2, 45 VPMVSY R RN
7%, ML AR N 168 uL, M FHE N 28 ul,
1% BB B i 20 506 PDMS B4 W0IR IR 12 PEfe Y
WL 7.

F 7 HARBFREDSB PDMS BE WA )%k feny
A
552 A
Table 7 Effect of fume silica mass fraction on mechanical
properties of PDMS polymer coatings

225

PDMS FIRRBUR  Rifhaips WERM fEpy
REYIRIE 3% /MPa R/% Shore A
PDMS-16 0 2.73 503 21

PDMS-18 20 4.87 499 45

PDMS-19 40 5.96 481 58

PDMS-20 60 5.31 301 70

mE 7 W, BEE FHRRBRITEN 0 R
60%, PDMS 5 Wy H5 47 15 B2 e R I/
BEJE AR, W R i T

Zi bRk, s B AT 15 PERERY PDMS K

AR (PDMS-19) WA &M ¥ 4-10000
M 7-80000 LAFHRIL R 1: 1 EEG/E NI RS
Y1, PMHS-0.18 1ENZZHH, LIS iGHEEY R
B R 12, #hERF VPMVSY BN 7%,
F % SR TR K0k 40%. #1453 PDMS RA& Wik I hr
RSB LA 5.96 MPa, WiZdffi 2N 481%, MHFEEN
58 Shore A, i /2 A5 U IR 2 T2 PERE I 2EK .
23 BEERERENTZ 48

PRI PDMS-19 55 MGG, flAF A HLAE & AR
g, I IR BT IGR B . m R L BiK &
B 5 PR S P
2.3.1 A HEEE R EIKER W FE

I A2 AR I TR R AE A B 12 )
i FEM:, SR ULIE 4, I 4 nT0L, A HLEEA B
WIZ T, H-122.9 °C, 1fi SCHkH R IE H K PU &
WHEIRIZER T, N-35 °C, PVC NEHERIZN T, N
87 °CPO A MURE A A VA J2 A Tt v 1 S A
T PU G ) PVC AGEFIRZ . XEH N, AL
RER AW TE5 M BIRGER, BEB 7 IAH BAE
N ERERB Y e, Si—C B ST BN 5
JUHY A ES R, K292 0.188 nm, HIERA]
2% Si—C il A e, #1-195 CAE R, B
T RAEE R TR R M, ik, AL
TEA R 2 R B0 O S At FE 1
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Fig. 6 Abrasion resistance test of different types of leather
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Fig. 4 DSC curve of PDMS synthetic leather coating
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VR i 7 2 A A AT LR B i v 2 3 i S M R
TP sn A BRI S . WY QB/T
2224—2012 X 47 242 B 225K (7E-10 °CR i
fr=6x 10* Wi Be, BUREA B B I AE L EE 2
Wbt e, RRRsEs ) HIWr, AHLEE S R
2 E A KRR IR dhpe

a b c
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Fig. 5 Low-temperature flexural resistance test
232 AALEEA R FE IR AR

i B TR B (ORI E PDMS 4 4 | PU
B S PVC NG IR 2 BT R RE , AR )2
FI A EUEOL (I 6 ), JFiE I & Fh s i B i 22 1k,
TR 4. I 6 UL, 3 FhEE S Zead BE 5
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