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Abstract: Cu,S nano-films were synthesized on copper foil with TAA as sulfur sources by hydrothermal method. The
effect of the different additions on structures, morphology and UV-vis absorption property of the films has been studied
by X-Ray Diffraction (XRD), Scanning Electron Microscope (FESEM) and Infrared (IR) spectra and UV-vis absorption
spectroscopy. The results show that the crystallinity and morphology of the Cu,S with orthogonal structure depended on
the additions. The formation of the films was thought to come from the interaction between the additions and the reac-
tants under the hydrothermal conditions. The UV-vis absorption spectra and the (akv)*-hv curves suggest that the calcu-
lated band gap values indicated the distinct blue shift compared to that of the bulk Cu,S, which is attributed to the
stronger quantum confinement effects than the Coulomb term.
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Figure 1. XRD patterns of the products obtained under different
conditions: (a) SDS; (b) PEG400; (c) Without addition; (d)
EDTA-2Na
B 1. TRIFM4 TS~ XRD @E:(a) SDS;(b) PEGA400;(c) J&
AR3A; (d) EDTA-2Na
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Figure 2. FESEM images of the products: (a) SDS; (b) PEG400; (c)
Without addition; (d) EDTA-2Na
2. FE4R9 FESEM E: (a) SDS; (b) PEG400; (c) Foiwimsl;
(d) EDTA-2Na
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Figure 3. IR spectra of the products obtained under different con-

ditions: (a) SDS; (b) PEG400; (c) Without addition; (d) EDTA-2Na

3. TREIFM TS~ IR BZk: (2) SDS; (b) PEG400;(c) &k
SRIF; (d) EDTA-2Na

3410 cm ' F1 1630 cm ™" BT AR 4 30V @ T O-H
[ PR s A B AR Bh, X AT RE A BT =Rl 1 /b
B HIK FTEL. 2915 cm ' LUK 2845 em ! b i
PLEMR S S T C-H B 4ERh . =4 a, b, d1E
1060 cm " PRHUT 1RSI 77 4 P ik B 1 )
() C-OH M ZaRsl, AIANGIMFII/E 1060 cm™
Ak 3T BA B AR Bl 06 B

PRAE 13 FRAE I3 25 SR FRATT vy DA 75 7K 5%
PER CuyS PRI BRI . 75 180°C 45 i i I & Al s
71N, Cu K RIS KEAE ol JEIEAWT 3R A
FIf I Cu BT, 10 TAA "] BLK AR s* 101, Rk
DIAEATER ORI, FEX PRI P A B+ n) LA B %
B MTAE Cu i B3RS T Cu,S Wi, 3 H e &,



i EAR B A0 Cu,S IR KGR It g

CupS 2 BUAHNBTRAR TS . 2478 I B 1 1~
T LR SDS I, B AR FER 15 G R i B AR I
W, 2 RERAEM R A SN A1, V5 P 5E
AR AT 1 SRS 2 1 9K A R HERR
45Ky, T RMI R, GRS T REAED
Te 75 17 b 3o A A T HE AR TR BB A e 6 L T 35 )
KBRS, IR &8 1 R HEE PE ) PEGA00 I, 1 T
HEAAKEPIRGN, NPT BEAE BEIR S 14 R T BEAT
SN, B ATER T KU I ERR BRSO e iR
7N EDTA-2Na 153 21 1 BN M) 2 1 1A 257 7
Y, SIS EAERKA . I AL R]
LIE L LN S 75 R AU e -

Cu”* +EDTA -2Na — Cu—EDTA +2Na* (1)
Cu—-EDTA +Cu’ + EDTA - 2Na @
—2[Cu—EDTA] +2Na"

2[Cu—-EDTA] +8* — Cu,S+2EDTA* 3)

EDTA-2Na 7E /KR 43 HH EDTA®, Cu &+
A[LLS EDTAY Z Al R4S &5 1, X ek & 8 1 itk

0.27

0267 (@

025,
s .
s 0.24,'.5
2 0.23 "
1] 4

Soxnlh

’5 4 e P sl
|2 0.211 g‘é%} Y. .
2020 ey

0.194 €
0.18

400 500 600 700

Wavelength/nm

300

1 ©

e e
S L
N
il

L

II'

Absorbance/a.u.
o
=

T T T T
400 500 600 700

Wavelength/nm

T
300

=
g
w
<
=
<
B
=
w
=

5
ol
=
M
<
=
o
=
=
@

=
<

H 0.11{3::5};’ -
0.10 - mﬁWﬂ‘

—b 5 ST RN, ARG L RN Cu,S =,

AR S AR B R S T B A =0 SRAN R P RE . 1
4 AR INGR N B A3 =40 UV-vis El. M2 mT A
Ei, @ SDS i, =¥ a fE 260 nm AL ER T —A
5 W R AT, 400 nm S5 IRUSCE RS EFFE 650
nm A5 A FEFARLE 4(a)); I PEG400 B, 5 HH
BB F AT T 275 nm A4k, 400 nm 5 RUSGZHT L
FEE 490 nm AbIERE S, ARG REKEPRRES (B
4(b))s TIAIINATATA O, 698 KAk I T8 B i
5, 400 nm J Rl — B2 B, i H_ETHE
K(E 4(c)): 4¥sINFIJ EDTA-2Na B, Wi s
A FA IR I B2, FORIRICE Y BTt
MR FEAR /N 7 (B 4(d)).

PR LA IR ER R T A 2Ok g o8

ahv = B(hv—Eg )]/2

HA ot TR, o ARICREL E, AU B,
B Y SRR R B ARSI 3RS 80
E, P LAH (ahv)* 5 hv BTR p iy th 2 kenf e, anlsl 5 i

0.33

(b)

032]
0311
0.30
0.20 ]
0.28 ]

LM T

I-: o LM__H_‘_‘%

300

-

0.27
0.26
0.25

0.24

400 500 600 700

Wavelength/nm
0.16
0.15 1
0.14 4

013
i

(d)

0.12 "

0.09 - 1

0.08
0.07

400 500 600 700
Wavelength/nm

T
300

Figure 4. UV-vis patterns of the products obtained under different conditions: (a) SDS; (b) PEG400; (c) Without addition; (d) EDTA-2Na
B 4. FRIFM TS~ UV-vis B: (a) SDS; (b) PEGA400; (c) Ti#MMHF; (d) EDTA-2Na
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Figure 5. The (ahv)*hv curve of the products obtained under different conditions: (a) SDS; (b) PEG400; (c) Without addition; (d) EDTA-2Na
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