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Preparation and application of high-temperature-resistant fungicide
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Abstract: Nano-Ag was deposited onto the surface of T-ZnO,, through a process combining dopamine deposition with the chemical

reduction of silver, yielding a novel silver-zinc fungicide. The study explored the impact of dopamine deposition duration and silver

ammonia solution concentration on the deposition efficacy of nano-Ag, ultimately determining the optimal reaction conditions. The

incorporation of this silver-zinc fungicide enhance the antifungal properties of the silicone sealant, without compromising its heat

resistance or adhesion. Furthermore, the mold-proof rating of the aged sealant remain at level 1, demonstrating the excellent thermal

stability of the T-ZnO,/PDA/Ag fungicide.
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Table 1 Raw material list

Material Purity Manufacturer

Dopamine hydrochloride AR Alfa

Tris ( hydroxymethyl ) AR Macklin
aminomethane

Polyvinylpyrrolidone K30  CP Macklin

D- (+) -glucose CP Sinopharm

Silver nitrate CP Sinopharm
Tetrapod-like ZnO whisker Chengdu Tianyou Jing
JC-01 Chuang

HM321 [l sealant
BCM fungicide

Baimtec Material

Commercially available
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Fig. 1 Reaction flow chart
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Fig. 3 SEM images of T-ZnO/PDA with different deposition time of PDA  (a)3 h; (b)4 h; (¢)5h; (d)6 h

2@[@1@

Kl 4 T-ZnO,/PDA/Ag [ EDS &l (a)SEM El; (b)O; (¢)Zn; (d)Ag
Fig. 4 Element distribution of T-ZnO,/PDA/Ag in EDS images (a)original SEM picture; (b)Oj; (¢)Zn; (d)Ag
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K5 ZEMEARVUEE T-ZnO,/PDA/Ag 1) SEM
Fig. 5 SEM picture of T-ZnO,,/PDA/Ag with different deposition time of PDA
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Table 2 The electrical conductivity of T-ZnO,/PDA/Ag with
different deposition time of PDA(S « cm ')
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Fig. 6 XRD pattern of T-ZnO,,/PDA/Ag with different
deposition time of PDA

M & 7 B9 SEM & AT 1, 7£ T-ZnO,/PDA 3 1f
LT B A AOR AR T 5 4, ELRE S AR 7 i 3
K, BRBURL I RIS R AR K, AR )2 A R 308, kW]
PEAR AR AW B B K B R G
7% 3 WHL SR AT LUK B, T-ZnO,,/PDA/Ag Y H
TR BEAR S R A R B S (AR S
50% J&, B REAANSHE— PG BIERNE

(a)3h;(b)4h(c)5h;(d)6h
(a)3h; (b)4h(c)5h; (d)6h

ZEIR, B TE, RS o 50%.

M XRD (& 8) rhwf s, fEbsL 5 4k )5,
T-ZnO,,/PDA/Ag 7£ 20 4 38.3°, 44.5°, 64.6°, 77.5°
1 81.6°40 B 5 A~ B 5 i A S e, 4 S0 % iz R )
I 0 37 J7 &5 89 (111) L (200) | (220) | (311) F0I
(222) /4 5 /> A THRRAE G, A HH 30 e A AR Bl SR AR
X N7 AT ST 0, I I bR AR A A A 20 2 T )R
VIR IE S AL
2.2 BAEERE

DL HM321 T A HLAE 35 B0 (O B B 57 ) A
FERIEC T, KR ER A I8 5 T-ZnO,/PDA/Ag i i [
R 100:3 F1 100:5 il £ 15 3 By 75 8 A DL E % &
Flo XF HEARBSIAIES N T AR =B AR HM321 1T
RUA WL B AL TG 1 PR Re R, AR
FERNE 4 R,

MR 4 HRRT DA, B0 T 3 43 5 {7 T-ZnO,/
PDA/Ag J&, HM321 T 4% £ 57 & AL i J5 i hrfifag
JEE NI A R I — i T B, (ERRIEAR DS, SR
FE TR b Ak B D R AR A R A A 7 i AR AR T
WAL A SR R EREE A, J5E TR T S
SN S, 2N 25 B0 1) J1 27 EfE . 300 °Cx
48 h Ak I % FE 00 i R R DRI SR A 3R 1 £
R0 R 1 90% 1 80%, 1 1% B 2 77 19 51 A
TR 9 354 5 R A AR e AR A S R, SE 4] LA
it 2 28 00 e Ul 00 T (R



7 '_J 7
55 2 3 I PR T v ek 977 25 1) %) o 8 B 8
)
K7 KFEEE SR T-ZnO,/PDA/Ag 1Y) SEM E (2)30%; (b)40%:; (¢)50%; (d)60%
Fig. 7 SEM images of T-ZnO,,/PDA/Ag with different silver ammonia solution concentration
(2)30%; (b)40%; (c)50%:; (d)60%
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Fig. 8 XRD pattern of T-ZnO,/PDA/Ag with different silver
ammonia solution concentration
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Table 4 Comparison of the properties of HM321 Il and mold-proof HM321 Il

Before ageing

Ageing for 300 Cx48 h

Brand: HM321 Il Tensile Retention Elongation/ Retention Tensile Retention Elongation/ Retention
strength/MPa  rate/% % rate/% strength/MPa  rate/% % rate/%

Without fungicide 6.0 100 425 100 5.1 100 180 100

3phr T-ZnO,,/PDA/Ag 5.7 95 420 98 4.9 96 158 88

5phr T-ZnO,,/PDA/Ag 5.6 93 415 97 4.7 92 152 84
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Fig. 9 The pictures of HM321 Il sealant after mildew proof test

(a) RESMBTEH); (b)3 13 T-ZnO,/PDA/Ag; (¢)5 1) T-ZnO,,/PDA/Ag

(a)without fungicide; (b)3phr T-ZnO, /PDA/Ag;

(¢)5phr T-ZnO,,/PDA/Ag
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Table 5 The influence of different fungicide on the properties of HM321 I sealant

No ageing Hot air ageing (250 Cx200h )
Fungicide Tensile Elongation/  Mildew o dile Elongation/ L80° peel  Mildew
strenoth/MPa % resistance strength/MPa % strength/ . resistance grade
& grade & (kN -m" ) after aged
Without fungicide 6 425 2 43 220 2.9 2
5 phr BCM 5.5 430 0 Brittle 1
S phr T-ZnOw 5.6 441 2 4.1 204 2.4 2
5 phr T-ZnOw/PDA/Ag 5.3 423 1 4 198 2.8 1

3 Zig

(1)K 22 B e 0 A= e A i T B, 5 ATt s 7L
RIB 8557 T-ZnO,/PDA/Ag ¥t & il 4 . K
FH SEM. XRD % H 5 33003 % 7 25 590 19 25 44 1284 7
FAEHT, 4 L2 BRI R] R 4 h, T-ZnO,,/PDA

W R 4 g/L MR &R 50%, T-ZnO,, FiZRgKE
BESTYE
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