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1.1 R

AR B OPSZ (A H], XSC-N2501),
FEGEAR T KH-550 (1L AR A PRI A PR 2
fl, 98%), LR T Fe( g s AR A AR B 4
HIRAA, 99.5%), Jo/KEE( L wHAL
BB AIRAF, 99.8%), THH(E 24 R4k
ERFNERAF, 99.5%), EET/K(EH), IE
F ke BilEaE s R AENBHE A RA T, 98%).
1.2 BEREMIENERK

¥ OPSZ M1 KH-550 #% & 1/0.5. 1/1. 1/1.5.
1/2. 1/3. VARIBEIREE RG], fERAN
Bl FRHREETE A 70 °C, Feardiidt, M ELSIE
FEAE AR ER, 153170607 B 14 OPSZ/
KH-550, 4 OPSZ Al KH-550 H) BE /R EE, 43 %)
4 N: OPSZ/KHS550(1/0.5). OPSZ/KHS550(1/1)+

OPSZ/KH550(1/1.5). OPSZ/KH550(1/2). OPSZ/
KH550(1/3). OPSZ/KH550(1/4). #% i L4k & ik
('H-NMR, 400 MHz, CDCl;, 8): 0~0.35 (Si—CHj),
0.45~1.05 (N—H, CH,), 1.23 (CH3), 1.60 (CH,),
2.65~2.80 (CH,), 3.78~3.86 (O—CH,), 4.30~4.70
(Si—H). i B p AR ¥ 27 4 1% (FTIR): 3400 cm™!
(N—H {# 45 R 5 15), 2950 em~! (C—H 141 455 ¥k 5
U&), 2160 cm™" (Si—H f# 4§z 211 1&), 1260 cm™!
(Si—CH, 1 45 % 5 1%), 1120 cm™ (Si—OEt {41 4
PREhIE), 900 cm! (Si—N {H4EIRBNIE).

1.3 REHE

PLOPSZ/KH-550 N, LBR T BeAvHl,
i 1) A [ R 5E 6 (40 wt% . 50 wt% . 60 wt%-
70 wt% ) BV . R P 500 r/min B o E IR
7 304 AN 85 4 25 i 5 88 25 IS (20 mm X 20 mm X
0.5 mm) I, FRHE AN BE N 80% [ fE MR A
BEAT iR E AL, ] OPSZ/KH-550 1% )2 .
1.4 MK SR

IR S ((H-NMR): % H i 1 Bruker
/A #] AVANCE 111 400 MHz ¥ i 3t 4% 3% A ) 52
PUTAR G (CDCly) i .

B AR 4 21 4h e 1% (FTIR): K A 36 |
Thermo %> & NICOLET 6700 £ 46184 43 #r, il
IR I E TG [ 4000~400 cm™!, 9 32 WK,
P4 em™

WHESI(TG): R FEE 52 7] STA449F5
PTG E , MRS AT: A BT 3~5 mg,
E/AEERA5(50 mL/min),  FHEEZR 10 °C/min.

IR ZEFR R (DSC): FHERE TA A
F] DSC250 /- Z AR E A E, MHASFAF: &
KAF(50~100 mL/min), FHEEZ S °C/min,
J& 25~300 °C.

By F3R: K HE ASTM D3359 brifE(Standard
Test Methods for Rating Adhesion by Tape Test),
K RIME VAL TR Z BT E S0 . A ) )46 1 mm
(PR ) 10 < 10 J7 A%, it InAn vt By Jo #8s, @
A B ISR TE 1 DL AT ST E

By 2 A8 2K . K 95 ASTM D3363 #r 4
(Standard Test Method for Film Hardness by Pencil
Test), 1 H &M AR 3155 A 7] XHS-DDQ-Y3 H
FEVER RGN E, 713750 g, KIRFEE 1 cm.

FEflf . R Bk g A IR A
SZ-CAMC33 Ffih 1 I &I 72 7K 2 ik A (25 B9 1
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Fig. 1 Synthesis of OPSZ/KH-550.
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Fig. 2 (a) '"H-NMR and (b) FTIR spectra of OPSZ/KH-550.
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Fig. 3 (a) TG and (b) DSC thermograms of OPSZ/KH-550.
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Fig. 4 FTIR spectra of OPSZ/KH550(1/2) cured at room
temperature with moisture.
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Fig. 5 Curing mechanism of OPSZ/KHS50.
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Fig. 6 (a) FTIR spectra of OPSZ/KH-550 cured at room
temperature with moisture and (b) room temperature moisture
curing time of OPSZ/KH550.

FEIRNE IR IR E AT HY B R B AN Sk, 4
FAINE 1R . BE#E OPSZ/KH550(1/2) 5 & 7 %
(T, TR IZ PR AERE FE AN A ok R AR BH ek
A5, oy HIERRLE TH M SB. ¥R 2 B R E T,
M 1.2 pm B2 TFZ 3.1 pm. LA _E 45 B AF 8] OPSZ/
KH-550 %<& RS 2R, g )% ae .

Sof A5 He 451 OPSZ/KH-550 F 304 A4 40 i i

Table 1 Pencil hardness, adhesion and film thickness of
OPSZ/KH550(1/2) coatings.
Content of Pencil . )
OPSZ/KH550(1/2)  hardness Adhesion - Thickness
40 wt% TH 5B 1.2 pm
50 wt% TH 5B 2.1 pm
60 wt% TH 5B 2.4 pm
70 wt% 7H 5B 3.1 pm

IR REAT RSB B AP I, g SR ank 2
Fir7s . KH-550 & & 13K, IR J2 R4 B B2 B
SHYET 2 TH, M J14ERF7E 5B. X 2 B AR Z
HKH-550 &&= &, RE N EER Si—0—Si
WRIREE MG 2, 1R TIRENZAEE, BT T
WEBIFW 1R EMREAENRES
OPSZ/KH-550 1 ) Si—N. Si—OEt ## & 4= ;&
RIJE R Si—O 4L, ¥ 1 OPSZ/KH-550 1% )=
PR B 721220,

Table 2 Pencil hardness and adhesion of OPSZ and OPSZ/
KH-550 coatings.

Sample Pencil hardness ~ Adhesion
OPSZ SH 5B
OPSZ/KH550(1/0.5) 6H 5B
OPSZ/KH550(1/1) 6H 5B
OPSZ/KH550(1/1.5) 7H 5B
OPSZ/KH550(1/2) 7H 5B
OPSZ/KH550(1/3) 7H 5B
OPSZ/KH550(1/4) 7H 5B

242 RN

$FAS [7] B A7) OPSZ/KH-550 [F) 304 A 85 4K 3
JWRZ BRI AT VR, H SRR 3 Frox .
OPSZ i# JZ B/K 8 fih F3 S 106°, Tl 3% F 4y 23°.
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Table 3  Static water/oil contact angles of OPSZ and OPSZ/
KH-550 coatings.

Sample Water contact angle Oil contact angle
OPSZ 106° 23°
OPSZ/KH550(1/0.5) 110° 22°
OPSZ/KH550(1/1) 110° 20°
OPSZ/KH550(1/1.5) 111° 21°
OPSZ/KH550(1/2) 110° 20°
OPSZ/KH550(1/3) 110° 21°
OPSZ/KH550(1/4) 111° 22°

OPSZ/KH-550 ¥ = /K FE i M e s 2 110° 42 44
AR AR, BEFE KH-550 & Efem,
K fl A G I R AR AL . 2 KH-550 7 S B —E
KFIE, REMRETRE, #E3nsEie
BERTEMA . X IR R, £XF OPSZ/
KH-550 ¥ 2 3R R, KH-550 )50 £ 1E
—/MKREEVER, EE RS, S R
RARRE.
243 Uit

R[] LA OPSZ/KH-550 ] 60 wt% V2 7 Jig
WERER EERIRZE, RZEEEAN T 2~3 pm
Z 0], R H v 3R 55 00 VT AN 1 2 TR S ok
e, WIS RWE 7 s . BER T AR E
6 R Ja KATE M, TR JERE G LE 120 K5 H LR
WL, 140 K5 W& AR R 2 1 K X 2 BN
EABEFCOHBEERT, WEMALMELEN
CIry #UEE, SECIIERZADR I w5,
BT CI5R 8 o, 548538l 5 51 & FH %
SR S AN B AR SR SR RS, T RS LA 272 g o
W CUAMOIIE R EAA TR ok, 323385 A T
PEENYBIRRTENZ, BIKRES ST 4
CITERPR R R X IIA B SR E R, 2K
RMTEAZIY R, RASEURERVERBM4. F
fi B b 8 1 K 4 S O T B —Si—O— A
—Si—N— G WL-THLFAAT BRI LS 251, FL B
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Fig. 7 Neutral salt spray tests of OPSZ/KH-550 aluminum
substrate coatings.
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Abstract Polysilazane coatings exhibit high crosslinking density, strong adhesion, good anti-aging and anti-
permeation performances due to its unique —Si—N— main chain structure. However, the coating process of
high-temperature curing and prolonged curing time limits its practical applications. The development of
high-performance coatings capable for rapid room-temperature moisture curing is importance for adapting to
diverse substrates and expanding application scenarios. In this work, organic polysilazane coating materials
(OPSZ/KH-550) with rapid room temperature moisture curing properties were prepared by chemically modifying
organic polysilazane (OPSZ) with 3-aminopropyltriethoxysilane (KH-550). The curing processes were monitored
and analyzed by Fourier transform infrared spectroscopy (FTIR) and differential scanning calorimeter (DSC). By
analyzing the relative contents of Si—H groups using methyl as an internal standard, the progression of the curing
reaction was evaluated. Experimental results demonstrated that the introduction of KH-550 accelerated the
hydrolysis and condensation reactions of OPSZ in moisture environment, which could significantly enhance the
curing rate of the coatings. The complete curing time could be reduced to as short as 8 h. During the curing
process, the Si—H, Si—N and Si—OEt bonds initially underwent hydrolysis reactions to form Si—OH groups.
Subsequently, these Si—OH groups participated in condensation reactions to generate Si—O—Si bonds,
ultimately forming a hybrid crosslinked network structure containing both —Si—N— and —Si—O— bonds.
With the increase of KH-550 contents, the crosslinking density improved, leading to better mechanical properties.
The cured OPSZ/KH-550 coating showed good comprehensive performance characteristics, including high hardness,
strong adhesion, hydrophobicity, and corrosion resistance. These properties endow the rapid room temperature
moisture curing polysilazane coating materials with wild application prospects in the field of protective coatings.
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