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H OERE T WA CO, v B A R A4 K AR DTS-LP1 A= BT-LP2, iX # A A AL 7 7T
A CO 09T TR EFARME, FIAKER T 54 BB, R EEi@ETHE CO, T
VA MR o B B OBARAL A AT 52 LR AR AL 6wl A B L B b, A AL X AT T WA R
My 0 K e B Ae AL S A, B, DTS-LP1 B A % K 69 % & i vh 2 3% JE An AR 69 W 77
G R A JEERR L ENRIFR T BA RS &M, 4R TG R AR
W BACSAE . LKA DTS-LP1 A= BT-LP2 2 AR BF, 10 h A RARAC B 4 B AL 0 3540 & 5
F A 97% F= 42% , F R T o AR B A 09 1R AP AR

KB  ARAL ) BAL 5 CO, v L 5 SR T A M 5 R AEAL A rz‘:ﬂi

FESES :TGT33 SERFRERD: A

Preparation of CO,~responisve Polymer Photocatalysts and Their Catalytic

Performance Investigation

LI Run", FANG Jing, LI Yuhang
(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: Two kinds of CO,-responsive linear polymers, DTS-LP1 and BT-LP2, were reported. Both can
change their hydrophilicity under CO,regulation and thus can uniformly disperse in aqueous solution. At the same
time, after the reaction, the polymer photocatalyst can be quickly separated and reused simply by removing CO, from
the system. In addition, the photocurrent and impedance were investigated by electrochemical measurements, where
DTS-LP1 demonstrates a greater light current response intensity and small charge transfer impedance. The band
position of these two polymers can be obtained by cyclic voltammetry (CV) characterization, indicating that it meets
the oxidation condition of photocatalysis sulfides. When DTS-LP1 and BT-LP2 were employed as photocatalysts,
the conversion rates of photocatalytic sulfide oxidation within 10 h were 97% and 42%, respectively, indicating that
the polymer photocatalyst has excellent catalytic performance.

Key words: oxidation of sulfides ; CO,~responsive ; conjugated polymer;recovery of photocatalyst
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MG A HLER AW (COPs) BA 1 53 B L RS
PE R IE RGBT RS AT A2 S R N 2 AR Y
B B SRR A TR AR R B N S A AT s T
TG 384 Rk, B K R AW A5
B0 TG A Ak Ak 2 R0, AN oK A gL CO, it
JRU 5 Y s R HLEE AR LAk, COPs TR
YR (PCN)'" 4 & A HLHESL (MOFs) '™ 3t
WA HHELL(COFs) ™ Sy = HRHESL (CTFs) " FiIdL
HURLAL R A9 (CMPs) VA ST AN A ol &5 2R 1
R AP EALROR SR, R ZHOEHEIL G A AL AT
TEA LR (ZHE | F BN = 9 ) rh b A7 . KAy —
Pl o, IREE AU IR R AL i Ak ] 4t 4
BB R R AR AE 22 K 22 80 COPs ZK I H M 22, 7 7K
I EALBAL Y A /D 4G . H AT, R d K gl
KR, ENER A, AT I SR A A K R Y4
B DU B2 3 A4 R 0 AR 2502 e A, Al ) i
P, R4 A R SR K e B
Tt T B 5 SRS W K B SE AT R, 3K S i P 2R
BYIR BB LKA R, AR Wi R A
P LA i . 5T, B T Ui KA 1 COP G
PEFMTEIRAR D HE

FTF I, K Suzuki—-Miyaura 38 AR ER KN, LA
UK R CO, M 7 BT, LA R I 10— M il 2R - 1 Wy g
JEHLATT, WA T 2R B CO, M R AR YO A b
A CO, A AR 2 IRk M SEB T i ik
(BRI AL . 756 IR 10 h J5 25 %) DTS-LP1 #1 BT-
LP2 F AL I AL R AT 3k 5] 97% M 42%. 18 1 % % €O,

AR TR K S L K, 52 B 2 o 1 A 79 ) R 7
2545 ORI ]

1 SEIGERS

1.1 FELZFEF

TORTIFBEM R N TR A BE FE W e (NBS) |
(2R A (0) IR BE S ) — ik .2,5-—
TR 3—( Z H L0 ) SN b dh e ik QR H ik
W B BTRL T ], 1= Rl ) — ek | &
A (I ) AR 25 iR A w1 R .3, 7-30(4, 4,5,
S-PUFEE-1,3, 2- A R e 258 ) R [b, d]
WEWY 5, 5- AL (Ar™) B 25, Z BRFRATT LAAT )
TAER.

1.2 3,3 —((2,5-=8-14-TEE)W(F))WN,N-—
RER-1-R)(Ar)™ Rl &

W 3-(ZH ) SN e bR $R (6.640 ¢,42 mmol)
K,CO, (11.567 g, 83.67 mmol) fil 2, 5- — J& & i
(4.487 g, 16.73 mmol) /il A 200 mL 73 Bid H . i <,
10 min J& , 76 Ar I 2 d. B H BB, L
FFH Ay AT il AE — S e rh KA 2 I, T8
IK MeSO, TG bR A DL WA=, R A2
Tk — L AR 2R B A 1E A (1.5 ¢,3.42 mmol).
'H-NMR (400 MHz, CDCl,) & 7.14 (s,2H) .4.04 (t,
J=6.0 Hz, 4H) . 2.54.°C-NMR (100 MHz, CDCI,)
8 150.05.118.58.111.16.68.39 .56.15.45.41.,27.27.
1.3 ZMEREEYWLPs)RH &

K A8 AL Suzuki—Miyaura 38 SR f2 N 2K il
#HEMER A Y . X T DTS-LP1: K Ar'® (234.1 mg,
0.50 mmol) \Ar*(219.1 mg, 0.50 mmol) Fl PU ( = 7 &
JB§ )4 (35 mg, 0.03 mmol) il A DMF(18 mL) 5 K,CO,
IR W (2 mL, 2.0 mol/L) BB AW W H . FH Ar LS
JFAE 150 CFHEFE48 h e H B WG, IR &
FE4r MK Y BRI PY BA E . B e, e LA AR T
P I ARG T (A R (230.4 mg). 55 — Fh B4 ) BT-
LP2 i 2 Bl 8y 7 ik A& WL . X T BT-LP2: Ar®
(232.9 mg, 0.60 mmol ) Fll Ar*(262.9 mg, 0.6 mmol).
14 KFBRPELTRULIEL

e R I 1T mmol BAEY) (1 mg R &tk
EFHIF 6 mLK EHRA Y CO, 800 B R G Y54
S ARG IR AW E T LED AT (32.5 mW-em™) 8
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W= . e, SR F NMR SR Wi 0 s s Jsz oy e fk %
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i 3 F A 7 B85 (SEM, Hitachi S-4800) Wi
AP RHE S . 2 Sl 58 A0 -] WL 3o B o (B
UV-2600) F1 %< 3% 53 5606 & 3 ( H 37 F-7000) #E 17
UV-Vis MR DG83 7 AR 321 A0 %
K B C A R BHE 2 F] 9 Nicolet iS10 FTIR J6ii%
A AHE FH STA449F5 [R] 25 1 o3 Hr AL A7 24 3 #r . 38
i Bruker AVANCE 400MHZ NMR %% & i 5% NMR )%
7% . F MiniFlex X 514k 2 fi 3 R A1 9F AL AE Cu Ko I
(A=0.514 1 nm) N34S T X SHRATHH(XRD) &4 . 78
= H B AR 2E T AR (IVIUM) b 3EFOGHL 3 R 3R
PRAE P (CV) ML A2 BHPTIE (E1S) W I 1 Fn
TR EARIRA R AW B ik o 0 PES L X
T AE R, Bu,NPF & (0.1 mol/L L) M
fiff 5 .

ER55H
LR B A WG ) £% AR AN G F B e AN P 1 BT
IR, HIE S RRE & 2 Br 7, DTS-LP1 A1 BT-LP2 #4

SR EARGE SR, BT-LP2 B EE AR 45 #9 55 h B
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i B-ArLE ]é B —<:>—B b T A e I
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Fig.1 Tllustration of the preparation and structural unit of LPs

SR i A T R A R AT 20 4b
JEREHT T AR RN E BERT . AR 3 (a) HRORME & B, P
& APHE 2 970 em™ .2 760 em™ F1 790 cm™ 42k W i 7]
4y 5 K F C—Br. C—N Hl N—CH, 4§ 3 . Ar™ rh
2990 cm™ A1 155 em™ &bk C—B 1 O=—=S=—=0 FF1iE

(b)BT-LP2

(a)DTS-LP1
B2 DTS-LPI#= BT-LP2 ¢ SEM A
Fig.2 SEM images of DTS-LP1 and BT-LP2
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Fig.3 FT-IR and XRD spectra of the monomers and LPs
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[ 4(a) ], DTS-LP1 78 B A~ R UL IX 5k H A AR X4
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LP1AH LY, BT-LP2 7E ] ULy DX A e e B i 2175 L 3
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LP3 (k5L A7 R —1.37 V([E 5) . 4R 4 HOG A B (e
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Fig.4 Optical properties of DTS-LP1 and BT-LP2
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Fig.5 Cyclic voltammetry (CV) of DTS-LP1 and BT-LP2
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Fig.6 Electrochemistry characterizations of DTS-LP1
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Fig.7 CO, response properties of DTS-LP1 and BT-1.P2
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Fig.11 CO, response mechanism of DTS-LP1
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Fig.12 Schematic illustration of photocatalytic thioether and its
derivates oxidation by DTS-LP1

A, R T Ak Ak Y R R L B T L A
FK10U¥ 5 1,2) 0T LAy, 242k DTS-LP1 #il BT-
LP2 Sy St A Ak R B, S5 I 1 B Ak 238 53 53l R 97% i
42%.DTS-LP1 3% B 3 T8 4 1 Ol b 1b 7% Ak 38 R i %
PE X ST SCR A WY RRES AR — 2L

F1 BAWERREE THRELSLEE

Tab.1 Photocatalytic performances of polymers under the

same reaction conditions

¥ AL R AR A%
1 DTS-LP1 H 97 98
2 BT-LP2 H 42 99
3 DTS-LPI p-F 99 >95
4 DTS-LPI p—Cl 84 >95
5 DTS-LPI p—Br >99 >99
6 DTS-LPI p—~OCH, >99 >98
7 DTS-LP1 p-CH, >99 >94
8 DTS-LP1 p—COOH <6 >99
9 DTS-LP1 p-OH <2 >99
10 DTS-LP1 0=Cl >99 >99
11 DTS-LP1 m—Cl >99 >95
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Fig.13 Stability of DTS-LP1 and BT-LP2
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Fig.14 Reaction mechanism of photocatalytic thioether oxidation
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Tab.2 Comparison of thioether oxidation between different

catalysts under visible light

. . N Ak
T Ak JEUR WA B/
R/%
. 300W LED
1 Fe(NO,),-9H,0"" AcOH 3 88
T (405 nm)
(9] EVNIEPS
2 Zn—AcTA MeOH 9 96
(100 mW +cm™)
3 MOF-150!] 300 W Xef]  MeOH 10 98
WA LED AT
4 TBPA-COF!'"] MeOH 12 95

[(460+10) nm]

5 OxP-ZrMOF3! FEWA G MeOH 24 95

6  Py(4)-TzTz-CMP® S LEDXT  MeOH 2.1 90

20.4 W-m?LED
£T(410 nm)

DTS-LP1

H,O 10 99
(RTAE) ?

3 &g

ARSCLAR(N, N- U 3 -1-520) R o i
TG, LA IR R I A G e
Suzuki-Miyaura 3¢ S I 52 W i 45 T 2 B 3R A 0ok
AT A3 IR R AP HEAT T — RFMNL, 35 T H
CO, i J57 FE P BRRFAE X G A Al B 9 52 i, 512 56 B
B FEELESIT .

1) K H Suzuki-Miyaura 3¢ S I B2 0 il 48 1 2
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XRD 25 R0 2 P G W35 Ry Al b A il 52 4h- 1T
A EW A L B AEIR IR IR T T R AW bes R
FREMr 44, HAE I T 2 359386 I e i Ak i 1
b5 FEBUR G 96 FF Al 6 i i I LA & BHLAE
MR ZEMI, 5% DTS-LP1 /G 5 55 B 58 e i 4%
ST G FF Ay R G HL IR BN LAk 2 B
W DTS-LP1 Y6 B F/28 O B RUR B iy, B
A ELF e R .

2) M TR AW Co, M R AT R, FT-TR %
DTS-LP1 {1 CO, M i HLEE ] 5 PR L 235 4 v 14 g o
T CO, Hl 3R & A 1 nl 3 i 146, DTS2 31 DTS-
LP1 357K P 5 AT 58 B e . 9 6 1% K A 5 S5k 3
AF 3 Fofr ] 3 5 e EL A 5 A R R 2, BB AR g i D
PEPRE ke B R S A [ A i)

3)7E DTS-LP 1O Ak U HY B 2R Ik S A7 A=
Py 52 Ri i, DTS-LP1 X 22 & A A [ W i, - B 45
TR 1 B A AT B AR ) R (594%) It
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