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ABSTRACT Silver, as a material applied solar cell interconnects, is susceptible to atomic oxygen
(AO) erosion. Exposure experiment by ground-based simulation facility indicates that Ag undergoes
weight loss and surface degradation. A siloxane thermal control coating on silver with low sunlight-
absorption, was developed for anti-AO erosion. The surfaces of the coatings with and without exposure
to AO were analyzed with SEM, FTIR, XPS and LAMBDA-9 spectrophotometer. The results indicate
that the proposed siloxane thermal control coating has excellent properties for anti—~AQO effects and good
stablility for space environment.
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1 XBHE

A VRIS R R ELF, Do Bhin 7o 215 1,
RIFIEH0E (TiO2) . RERET W (8. BEW)
SE— MRS LA BRIF VRIS, BESE 20
min, FFEK FEHRIE. S8, B)ELREDLHE 5
BRE 35 um PUF, WIEREEAEZ RTRE,
HBWRH.

¥ Ag H (99.99%) ML 35 mmx15 mmx1 mm
IR, Hbh—RERZEAREE, HEREZ 100 5— 1000
SHEBRITEZ R, HH W-0.5 BEeR| APrEET
Jt, HaiEEA 200 SHEITE. JErbmey &N,
SHRBAKGER, RE, HRRBEEE, BAFREE
H. EEZaFERERA TiO- HYEERZET 80 T
#F. REEELN 80 pm.

¥LEAzZHa Ag ABEARERPEN Ag XK
Hi, BT AO BMEMEREEHHTEBER.
AO SERLREES NG [7], HTFEMERY 3.39x
1015/(cm2-s) , EZE (LERS) N 8x10~3 Pa, ¥H
itiE] 832 min, JEFHEAER 5—10 eV. ¥ 832 min
Ja (YR 1 S RBLUER), BUEIHLENA Sartoius
BP211D ®3#RF (& 0.01 mg) HREXHEARE, B
XL 30 B (PHILIPS 244]) MERKREENR,
B LAMBDA-9 26# it (PE 2 7)) WlER R #E
f8. B VG ESCALAB MK II &5-TRERHY (ZEE VG 2
]) #4f7 XPS ik 5 4.

SR R E A, BERBT AR A7 2 A 4%
HTEARBREE. BUREAOEE T, HHAZEH
PR, AVLEAE A IMER, R TR SR,
BT B0, B, EAENEE SR, £ TiO,
BEXIELDENGHE, ZRLDEERE, BRETER
ERREY BREE, BEFRGWHERER. RutitH
FARERER AR, BaEI, X g mEkayin
A EHRER BRI RAER.

2 TRER5VTR

2.1 Ag FAEBARMEE
ZE KT (MEE., ¥iE) MAEREBEES. ¥HE

BEMR, BEHTE, ZRREBHEAZMILESKBEF
BAE R A RIFAI RGP RE.

L BTN LR, WiRkEiR A EREES
1 min, B 120 CHEAE 4 min, KF 20 K, $2%
HEMTH, RERSRF ZRELH/REIRE, B2
FIKFHRB R (o) BERE. WA VLEERMIBS LR
PIFF LR 2—3 WE, MEANTRREAR. AHH
EERASTR $VIE  200—300 T, A SRRSO SV
% 350—450 C.
2.2 Ag RARSAISHEEE

P FERE T T e R A KRR IE (o) M
LHMEEIER (e) REHWENBRTE B9 MR
o, /e HBU/NUMRBORGEERERK. #IK, a./c HRR
SR B[HFHREERK. AUEMSREN  EXE
0.8 UL, EAEENERS, U, YRBHEMME o |
Bf, BEE T oo/ HIERE. MK o, X, ERHIH
MAMRRAG, YTEAAEN ) KA XKE A 99% L
L. WEE Y TiO- HHLER BB SREM 6 HH
e o, fH, NTTARIEREKN. TTARYLENERL
BMFEAR, MXHEERRE. RBHBSHR, WM
8, os K.

SELRBWNZREN oo B, EHRFHREH
BE. TiO; HSMEMMLARREHEES o HEE
W, ZRE 1 MK L
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Fig.1 Effect of thickness of TiO2—siloxane coating on the
absorptivity o
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Table 1 Eeffect of mass ratio of TiO2 and binding agent on

Qg

1 1 1 1

. 1 1
Mass ratio 3% 0.5 1 1.5 2

as 0.1867 0.1886 0.1897 0.1902 0.1910
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Table 2 Change of as and mass loss of coating after exposure to AO

Sample Before exposure After exposure Aag Am, g
Qs m,g Qs m, g
Ag plate 2.16225 2.16213 0.00012
Ag plate coated 0.1867 3.82423 0.1867 3.82320 0.000 0.00103
by TiO2-siloxane
Ag plate coated 0.7118 2.46257 0.7104 2.46114 0.0014 0.00143

by siloxane

2 AO BRJE Ag MEREEH
Fig.2 SEM photograph of silver after exposure to AO,

showing more oxide particles on the surface of sam-

ple

WEANKRENE, RESCINEEKEE, BIMERR
EASRHLE, 288K, MR, HRERREH=Y,
T E AR E, REEA SIS, FEEEREEH
RPBELABIE AO ByfE—SRM. Ag £ AO RiER
W SEM R 2 k. AOfERS, Ag REMEHE
5 EEFMFZEN KfFELE (STS-5, STS-8, STS-7)
ZRMA—%

MNEMLEE, Ag REREZFETFEBRE, REE
AL WE 3 89 SEM RETEH, HHERESHE
BRAWE. BPREMMANG, TiO, BEBR S
AHEREEHF, TiO, TR R 1A 198 nm, EKHK
R, AR ET SR BRI =T,

Ag RERBLEEFTEERGE, NEREHHER
T o TBEFE 2 AE 4, REERFRERER
ERARLD, XS EFEAMGERVIERTELER
g% 10 o Ex ERERE (Aas ~0). I
R, BREREERERE, RIEFEEMRAHFERY
PR E.

2.4 KERTAS I

B XPS MiRBEREHTHFATRETRTES
¥, RIFx 3.

M XPS B, SidiESe AO |RE, HRH

3 AO @G TiO2- FHEREMREESR
Fig.3 SEM photographs of TiOg-siloxane coatings be-
fore (a) and after (b) exposure to AO, showing

morphology no obviously changing
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Fig.4 Reflectivity of TiOz-siloxane coatings before and
after exposure to AO

EEBRS5ZOREMANHEN T 27.7%, XA[HETFAH
5 A0 RETRE. HREHE AO AILERELY.
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# 3 AO HRESFAFELEREN XPS iR
Table 3 Composition of specimen surface measured by XPS
(atomic fraction, %)
Sample Unexposed sample Exposed sample
C O Si Ag Ti C O Si Ag Ti
Ag 99.99 27.7 72.3
TiO2-siloxane 58.76 19.30 15.18 6.76 38.26 40.00 12.63 9.11

5 & Ag it ERBE AO TR XPS E, Ag
5 AO HEAERG Agdds ), BRI A BE 368.4 e V([ 52)
5&R Ag S HE (367.9 eV) ML HEREF EBE. [
M E Ols 55880 531.9 eV. X5 AgO HHMNM
WEALARAF, Bt Ag 3% AO BEEHREREEMT Ag0,
B K

2Ag + O — Ag,0O

TiO- HFHERER AO W, #RhEkE CWE
R, O MR XeREh FaaE AO gfkfrp
HEHBER THIM T4, SBREREN C L
K4k (CO, CO,) ER#ER M1,

6 2 TiO, 2B E AO Il /Eh XPS &, £
RESUST, Si2p 454 HEN 102.2 eV; 5 AO ¥EAJS, SiZp
RIS RERMATE (A 6a), W{I7E 102.3— 103.3 eV
Bl 6], REWH Si2p WS REFRREN H A T 43

@ 3684 Agdds,
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Fig.5 XPS of silver sample surface after exposure to AO
(a) Agdds/e (b) Ols
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Fig.6 XPS for TiOg-siloxane coatings before and after
AO exposure
(a) Si2p (b) Ols
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