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Abstract: The photothermal conversion film is the core component of solar photothermal utilization and directly affects
the conversion efficiency of the entire system. A Ti/a-C:H/Ti(H)/a-C:H/Ti(L)/a-C:H composite photothermal conversion
film was prepared by reactive magnetron sputtering using Ti and graphite targets. The morphology characteristics and struc-
tural composition of the film were studied and discussed, and its optical absorption properties were analyzed. The results
show that the composite film has significant spectral selectivity, with Ti and C existing in the absorption layer in the form of
TiC. Meanwhile, the high surface roughness of the film helps enhance its light absorption ability, with an absorption rate of
0.91 and an emissivity of 0.13, demonstrating excellent optical performance.

Key words: photothermal conversion film; reactive magnetron sputtering; carbon a-C:H films; optical properties

YR H 2 A, 3 % R BRI AL
2530 W A R R P B Y R e U

K BHAEAE R —Fh i s T FAE R TR, M2 BREE FE L M0 | S L R AL 2 e Joh, Sk
IR Rk G BB AL T OCHESCHE . BEBRRHENY B R A B S BRI, REASAE TT I
S AL i B A VR TR R AL, K PH BB E AR RE R SMS oh RIIUT 20 S L T 1A 720 280 R ' R D08 L £y

il

0 3

W s B H#3: 2024-05-06

E&WH: Hila AAPHE2E4 (22]R5RA332)

EHEB N AR, B, 0%, FENFRA TELEARDS . E-mail: lingxm24@mail.1zjtu.cn

Sl AR B A WEW], BRRAL, EAaF, 5. Ti 1B A AR S 52 5 6 PG 0 0 10 A 1l 2 PR BRI 92 [)]. 28 5 (R, 2024, 30(6):
629-633.
LING X M, CHEN X Y, WANG W Q, et al. Preparation and performance study of Ti-doped amorphous carbon composite
photothermal conversion films[J]. Vacuum and Cryogenics, 2024, 30(6): 629-633.


https://doi.org/10.12446/j.issn.1006-7086.2024.06.005
https://doi.org/10.12446/j.issn.1006-7086.2024.06.005
https://doi.org/10.12446/j.issn.1006-7086.2024.06.005
mailto:lingxm24@mail.lzjtu.cn

630 HZE5GR

55304 5 6 )

g, iz N TR AR AR I DB IR YT DL KT BE
=R

4 JE 15 4= 3 b i v B (Me/a-C:HD) J2& — il 1o
TEE fb B 3 T 5 LA 4 JE DR ok e PR R 1Y 2
PEAE R ORI A A T AR SRR 1 R B R R
JEE B R D % 4 i 1) v 5 F P R B 53 A T 7 T
BV BUE AR PR G PR RE S T T R B R
ZRATERE. B ETE 4 45 2 Ak 5 e AR 0 1 & &
7 FH 7 TR MU P B 9 i SR = B A I O B R
A= AR S AT, AR Ry Y IR o T ) R SR A T
E— LR AT L&Y, s R, B 2R
B ICE, W] LARRCAR IR 14 D' 2 A B, 8 R A
LR LN, 4 45 e AR S AR AR A G
T 27 4 3 2% B L B 22 R Ak RN R AR T g
Hans %" 38 3ot 52 [0 0 2 % S 7 4 3 S L DT
Cuw/HFC/HFO, B, 12 1 JEE EL AT 0.925 1Y W e 56 il
0.03 AYFAR I 38 o AR SR H BN R 475 W S B R, |
FH Ti 8RN B8 50 ) 4% DU 2 25 44 A9 Ti/a-C:H/Ti(H)/
a-C:H /Ti(L)/a-C:H & G W B, 5 12 43 Hr Wl B 1 B
SRFAIE 25 ¥ A1 B, B 5% O A R RE, IR 4
J& 45 2= AE fb i T I E K BH B ' #4400 38 Ay 1 v 7,
R it — 2k J RN FH ' B e R B AT ) LR
FHEAR L
1 SRIGFARAE
11 RH & ik

W LR R R REE | ) AE TS K & (46 N
99.5%) H 7 3 1k 20 min J5, I N, . FHE 1
JIT 73 B4 52 IO 0 42 0 S5F 7 0 i o TGS, R PG 5 TG 5

AOFE B 10 cmo B Ti #0& T R S0 8 #0407, A 2%
M T EL W S A, B8RSR A OIS 15 min,
DA s HL 2 T %) B Fb 4 RN AR AR ) A v TR i
FIAERE . 4 7S N E 1% E] 6x10° Pa B, $THF
T SRS A, T Ar B CH, SRR T IR TR, 5K
6 vl 3ok kAR R A CLH, Y I SR R A il
ST 4 o B ST A Ar T 5 TiEE DT AR 4l 4 R
Ti )2, B )58 A Ar F1 C,H, 8 55 Ti #8370 R X2 1
W2, B0 A Ar B C,H, T S A7 28 50 950 AR s 2 S5
2. CYUTHR Al 4R Ti 2, 80 R G A
e, B SO AR CoH, it i B3, ST AR
B 0 75 PR AR O L, B Y AR £ X R Ti
FCH, W 56 2 b 9 72 B2, DA S 80 an 38 1 B 41 .
ST B ) 35 ) P, e S R BT TE 4R L
10 r/min {938 B 28 HhoC Gl % )

| i
RS
A
(Ar, G,H,)
K

B RIS R G B

Fig. 1 Schematic diagram of the reaction magnetron

sputtering system
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Tab.1 Preparation parameters of each layer of the film

BB FL A HVkE % HIThE /W ARG R (em’/min) PIRSE/Pa
EIRLIN I E MF Ti Ti 900 Ar: 300 0.74
AR A RIOR MF Ti a-C:H/Ti 700 Ar/C,H,: 300/50 0.81
&8 &l MF Ti a-C:H/Ti 500 Ar/CH,: 300/90 0.87

W)= DC C a-C:H 300 Ar/C,H,: 300/200 0.96
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Fig. 2 Schematic of structure, optical photograph, chromaticity diagram and reflectance spectra of the film
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Fig.3 Morphology images of the film and EDS surface scan
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Fig. 4 XRD pattern and Raman pattern of the film
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