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(57) Abstract: A method for quantitatively measuring a content of a thiol ligand on a quantum dot surface. Bismuth vanadate (BiVOy,)
is a visible light responding semiconductor material, has a good photocatalytic activity, and also has a good photoelectric property.
Photoelectrochemical (PEC) test is performed, during illumination, an electron hole in a ground state is separated, and it is detected that
transited electrons can generate a current. Bismuth sulfide (Bi,S3), as a semiconductor material, can form a Bi,S3-BiVO, heterojunction
with the bismuth
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vanadate; such Bi,S;-BiVO, heterojunction can improve the separation efficiency of the hole and the electron, and has a larger current
strength than BiVO, when performing PEC test. A proportion of the bismuth sulfide and the bismuth vanadate is within a certain range;
the content of Bi;S3 is proportional to a size of a photocurrent; and by testing the size of the photocurrent, quantitative calculation of
Bi,S; can be implemented, i.e., the content of the thiol ligand on the quantum dot surface is obtained.
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mL(4.0 mol/L), ;738 FE 10 min B RI7ER As ZRGFREL 1.1698 ¢ NHsVO; ¥4 T 20 mL 4.0
mol/L NaOH ¥& ¥+, HIIA 2.0000 g EDTA, $iFE3 55 2VEM B: HRAR B BRI
FVEW A OISR, R AR A A R PRI 2.0 mol/L NaOH & 1 9 R A i
WL pH A 5.0, 4REEHE T34 +E 30 min [RS8 34 100 mL VYT Z0 AT Y
ANFEPK I BB, ISR GBIy 80 mL, JFT 180 °C NS 24 h, M3
B A, BrE BRWE, Bt & B KMok LBt Ed i, £ e65°C

BT 12 h, HEIGHMEAOIRE, BIAT433) BiVOs A .
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mol/L HNOs F1 50 mL 2.0 mol/L NHz-HoO 1, i 7345+ 10 min, 435l 2 AVER A FIVE
B Bs #% 0.5000 g SDS(F —Fe BB ERH)IE T 30.0 mL Z&ME/KH, HIHIMABNER A
AR B BRI ENER A Ik 2EHE 30 min, A NH3-H.O i 15 /R 5V pH
H9 7.0, REEREAHHE 2 h SRR A MERE] 3 4 50 mL K E T, =HERA S RIE
UM 40 mL, T 180°C NI 24 h, fRMEHMAEG, BrEk LBk, BaME
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T, B NHaVOs R PR B BiNOs)s VR, WIBGEHTR i) 5 (0 2R BT 4k 4k
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IRARTIBE f TN R, 400 °C #3tk% 2h, 13 BIHPAKED N BiVOs. Rift/h, SRR NfEgEE
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g IRFLEREEAN 7.685 g AT BRVAMRAE 20 mL WhK 1, FRAN B . B A IEBOZTHHA B
VEWCT, WEAERE, JEAEUKIET pH & 7. 80°C [ 3 h, MEAAMFET 70 °C KT
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AT, EHASRARUROAY, EH5—umik 21 S8k, Byshodih
R RN 2. TR, 28 K% S 15min J5¥E FTO 338, 1T FTO
P EALF YT 2 BOR M BB 5 U FTO 38 EE 55 10-30 em, Hi K4 20-25V,
GILL W E Y 0.3-1.5 mL/ho 9722 58 B 97 4 22 W 3 U B AEHERE  80-110 °C [tk 12 h
RN

gr EPTR, ARAFRA R SR E F AR ERERE S ' TNE. KA,
PLEREE (BiVOs) &Rl WOGMIRL I SR L, HAT RIS TE, Fr, H
AR . BTN (PEC), Jeldr, A FRESMBTFSRNREDE,
BRAE (W AL P A RS TR BRALSE (BiaSs) 1B ARk bRl A S4B
Fi Bi2S3-BiVOs 7514, BiaSs-BiVOs XA 5T 45 ] AR iy 22 O B 1 1 7 I A, BEAT
PEC IR, LE BiVOs [ HLI SR B K. ZERRAL R SPLERB M L] — e VEH A, BiaSs ¥
FrE SRR/ IELE, RO R /N, AT PASEER BiaSs U E R, LR
133 &7 SR A AR 15 =

B2 BRI, ARAFFRIBLH AR T R iz, AR SUREEEAR N 7ok, 7l
IR Fo 10 B 0 DA SO B A 46, BT K L A R A A8 2 J8 T A A P BT ASUR 222 3R 11
TRAVEH o



WO 2020/134305 TN PCT/CN2019/109684
WP ZKH

1. —FE =R EF R RMRER A S Z0I0E, LT, a0 %

T 1] A [ B AR K B2 (TR VAR, 3 T 1) B R B R TSN TR BV VR AT S L, 7338
% Bi2Ss-BiVOs R AL, XA SE— BiaSs-BiVOs R 4 AT e ik, 038ty
TR, AR TR TR R B2 5016 LR R /)N 8 TR Bk 2 5 016 PR (RIR RO 2R
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15 RPN ER 1 Frik ) BRIl & S R B R & 20055, K EET,
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T, PR I-VI REF 5% H CdSe. CdS. ZnSe. ZnS. CdTe. ZnTe. CdZnS. ZnSeS-
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