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Table 1.  Crystallographic data and structure re-

finement information of compound 1-Co.
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Fig. 1. (a) Coordination environment of Co(II) ion; (b) counteracting anionic environment; (c) 3 D network structures; (d) interlayer

stacking interaction diagram.

030805-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z R Acta Phys. Sin. Vol. 75, No. 3 (2026)

030805

3.656(54) A(N2---03) 1 3.778(43) A(N1---02). i#
b0 1 o w1119 RS 25 i A 2 = e 1B
R R O A Co BL /K43 H i E0E
AR B R N = R 28 54 (18] 1(c)).

3.2 1-Co WEEXEEREAEMR

AT SR X 1-Co ¥ il St L uia] [0 %) 378 42 KL
A, R HEETE DAC HIFR TR RIRADEE
W W AIFFE. G, TR NI TN A R T
Femmy FVithge (B 2). SEagi SRR, A o
IR EV IR 2 RFRZMIC R, ULITE
AN R Pt RS 1-Co Fe 5 Z 18] Y H 4
LA AN, T B T R 18 DA ik 241,

TE 6 78 FE 58RI A5 19 ' H, It Bl I 1] 19 722 4k
(I-t) W 3 o, Hoh Jr /56 R 73 51 30 s
160 s. K 3(a) ATLAE th: i FiRA R, 1-Co
FE G I N REAIG; 7E2 AT /50
R SGHL R B AR HL AT E A 0 AT DO
Rtk 78 4.0 GPa T, SGHL TSR BE BT, OB
M, RS OCH AR S BT U s iR 4.
FRPE O A STk [(28,29] BUAHICHIFST, SlER LR 0 1

(a) 2.0

L5l 12.1 GPa
1of
0.5f
3.0F
P 10.2 GPa
2.0F
1.0F
0 »
2.0f 8.1 GPa
15}
1.0}
< 05Ff
g ok
S 20F 6.1 GPa
=1
o 1.5F
2 10l
g 05
g Oor
2 4.0 GPa
= 1l
ol
r 2.1 GPa
30F
20 |
10}
OF 1.1 GP
60 | : 2
40F
20 |
300§ 0.5 GP
200 | : P
100 f
0 . . .
0 100 200 300

Time/s

BUAT BB i PR AR AF T PR A G, R IR
st - 552 A IR, TR T 28
WA, BEE RS E 12.1 GPa, BRIOLHT
2 1.8 nA, HI#TF 0.5 GPa I ) A (B A% T
PSR, PE— P A B, TEARR DX TR A
AT B DR A i O T TS BRI A, Sl o

2.5

- 0.5 GPa -@- 10.2 GPa
2.0 1.1 GPa -@ 12.1 GPa
15[ 9 21GPa
-9 4.0 GPa
1.0} @ 6.1 GPa P )

-9- 8.1 GPa . A

3
.........
........
SPPTTLLL L
Wewass=>22584

.....

Photocurrent/(10~7 A)
IS

d
e
e
d »
at Q
d
e
d

-3 -2 -1 0 1 2 3
Voltage/V

2 VR RH R 5 9 AR AL Ea H (4 P D Dl e S B

HR )

Fig. 2. Variation trend of the I-V curves with pressure (the

illustration is an optical photo of the photoelectric experi-

ment).
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Fig. 3. High-pressure optoelectronic compression (a) and decompression (b) of 1-Co at 360 nm incident wavelength with 1 V bias.
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Fig. 4. Variations of 1-Co photocurrent density J,, and

photoresponse intensity R with pressure.
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Fig. 5. Variation of response time constant 7 of the rising (a), (b) and falling (c), (d) cycles of 1-Co with pressure.
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Abstract

Photodetectors play an essential role in optical communications, environmental monitoring, and medical
imaging, and their performance strongly depends on the properties of the optoelectronic materials. Therefore,
the exploration of high-performance optoelectronic materials has long been a research focus in the field of
materials science. Viologen-based organic materials, owing to their unique redox and chromic characteristics,

have been extensively utilized in electrochromic devices, biosensors, and flow batteries. In this work, a viologen
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complex containing the transition metal element Co, {[Co(BPYBDC) (H,0)s]- (BDC)-H,0} (denoted as 1-Co)
is designed and synthesized. A series of in situ high-pressure characterization techniques is used to
systematically investigate its structural and optoelectronic behaviors. The results reveal that 1-Co crystallizes in
the Pc space group and remains structurally stable up to 11.6 GPa without any phase transition. UV-vis
absorption spectroscopy shows a red-shift of the absorption edge upon compression, accompanied by a color
change from colorless to yellow, indicating a pressure-induced narrowing of the optical bandgap. Consistent with
the bandgap narrowing, impedance measurements show a significant decrease in total resistance under
compression, which remains about two orders of magnitude lower than the initial value after decompression.
Furthermore, the photocurrent response is markedly suppressed under compression and shows negligible
recovery upon pressure release. This behavior can be attributed to the enhanced recombination of electrons with
viologen groups under compression, leading to the formation of stable viologen radical states. These localized
radicals cannot effectively participate in the separation and transport of photogenerated carriers, thereby
contributing little to the photocurrent. These findings suggest that high pressure effectively modulates the
optical and electrical behaviors of 1-Co by adjusting intermolecular interactions and the electronic band

structure, thereby providing valuable insights into the pressure-dependent behavior of viologen-based materials.
Keywords: viologen metal-organic materials, pressure tuning, crystal structure, optoelectronic properties
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