A IERFER

Journal of Henan Institute of Technology

Vol. 33 No. 2
Mar. 2025

B33E A2l
2025 4 3 A

MUl SnS, ZTEREBEHLIT 4 h i R AR

Mo, TRE, XA, XA, EE%
(MHIER HER2ETHEYERE, i 2 453003)

FEE :SnS, fEh — M BAW n AL SEOLEAA, HELERRTZE S, EREIK, THRHTNA. HHEAT
B, TREEMEE, SCP R E ARG KM CDs ¥ SnS, #HATH M, #I#HFT CDSn, AR AMEAMEE, FRE
W, COSn AR T . AMEHO, AR, TTHhERMEINT M MB, HBEMERFE TS X T2 T COswmA,
KAB T SnS, By ZWR, WAFWH T EBTF-EAMWELE, £ COSn MiFER A, COSn L LI R 44

r [ %71 Y

REMATELERAME, BEHER 4 REERAERMMEA (NT5.7%) o BILX SnS, T l, RHMAET & EME
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KEERE: B4, RETH; SnS,; B BEHE
FESES: XT703.1 XEktRERRG: A

XEHS: 2096-7772-(2025)02-0035-05
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I EARA B AR 1 R BB IS A A MUY Y
Y0 [ B A 2 Rl AL e 46 2 1 . Sk
YR ZHAR MO B — e, HAERIL &
B, ARGRPE RO, 40 TiO,. ZnO., CdS 5%,
M FIHREH BTG, HARERICESIME, R
BOMFEREEE, WA TS WA, TS
R -2 7O A, Gy B4 v,
FEAEAE RN TEPERFAR . X SEIRIAT T iz AR 1R KRR
s #ReXE RSB L , (FRE 7
FIRR PRI RE R, A SRR FE S,
PR RO, X TR AL A B AR
HREX.

KPR e, F R A TSR
P StEEUUR. BFBae . iR, 5On
SEFHEAE, XTIk B AR AR A AR AL R
AR, (AR 7 S B, . e
USRI TR St &8 Ag. Au. P, HERW[
et LW 3 28 A X 3R] G I, (LA
AR WA SRS, AT A -
PO IE A, REDCHEARCE Y, Hh TR T

s HER: 2024-10-18

s AR o B i m e R 3 8%, 1
MR JF AL RE A B S At A Ak AR BH SRR AT
HPRCRWAL, AR BN AR

fiie it o5 (CDs ) A —Fr B i F Ak e L4 K
MOEL, PRSI A O TE R L A ERRIL
feeefaEting . BT e . KA A B,
B8R BLIRES DR TR I e e . T,
BRI, 29k, ARG . . RETEAH
A2 T H R ROEBURGERE L SRR
HL g fERE ) . BRI HLRIA ", W mT - xf
e SUASCHEAFIVE TRPE . Wang 55 "™ R CDs Bk
Bi,Sy, AR T sk B B AL ) Bi,Sy/CDs,
ML ALE 5 28R N PO A F B (MB ) Fidh
FRVUFRZE . Chen 25" ] CDs Btk Ag,PO, SEAEALFH],
MG AgsPO, I T ALY, BRI LT k3
98%, TR Ag,PO, FEMFHRAUH 76%. i % ™ R
CDs 2t ZnO, 15 T ZnO/CDs SR ZERBL, WG,
ORI Z P B i B A 5 B S A F 5 — 1% ZnO, H.
A 42 CDs By 5 B 451 A fem OGS P
Ji %5 P ik K ok CDs 184 3 BiOBr |, AR T
HA RIS TER CDs/BiOBr E 48 KL, 24 CDs 917
AN 3.1 wi% B, S AMELS TSR R A E P B Y
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LA B AR

2025 F 55 2 1

SREAR43 F 2B BiOBr (1 2 351 4 %, Liu 25 2 1)
CDs itk CdS, #1745 T CDs/CAS, A WERESR, CDs/
CdS FIF— CdS MIFFAR%52 R 90% Fl 50%., Di &
Ph CDs 2tk Bi,WO, 44K Bk}, SE8L 1 /] UL R XY
P LIS YIS a AL R . Zheng 55 P DL CDs 2k
Bi,0,, #ilf3 T CDs/Bi,0, & A G, 528l THE4E
TR X AR (A, M REANAAE T I 24
DX AR A ERE 77, JGHL TRt . Bi,O, 3.
CDs e AT, A BT e s A A

AR 3C 3 F CDs X2 S R 6 A AR 7] SnS, #F 17 Bl
P, IR T HAT S ARG Y SnS, /CDs B AR R

(CDSn) .

1 KBMBETE

1.1 ZmRiEE

2yl LN R — M EDTA-2Na ) Jo/K L%
H,0,. MB ¥ [ E25ib2#R5 G BRA ) (Bl ) 5 6
WL . SnCl, - 5H,0 1 1 22 se kA AR A TR v
( B o SRR 2y S o iirat, 7K A hEaiK .

I8 ST (DHG-9076A, Fiff) ; X-
SHERATHHML (XRD, Bruker, flE[E) ; oh-n] WoGi%
I UV=-vis, TU-1810, dt.5¢ ); ST B - MBFHY ( Lambd
950, K ); X HIDOEHHL (XRF, PW4400, fif=% ).
1.2 CDs #y#l%&

FREL 3.0 g EDTA-2Na filA 30 mL B4k, i
ZERVE  SREECE T 50 mL 1 R R 28,
180 CFHNFA 12 h, FRRN I AR EN R, B,
g, WS CDs,

1.3 CDSn Byl &

¥ 0.059 g CDs 43T 30 mL BB 4lik h, 555
SR 1753 ¢( 5 mmol )SnCl, +5SH,0 F10.826 o 15
mmol ) BACLMERE, Zi T HHE 30 min, SRR
# 50 mL RSN ZEH, 180 “C RN 8 he fH#SNZ5
G, A B, HUEY I AR AITK CEAE
PEIK. 5, 60 CTFEZAS T4 6h, 153 CDSn,

1.4 StENPEFEIR

FIFH T B RO A A BILTS G MB K25 %<
CDSn FYGAEALPERE, SEEEUNT . Bf 10 mg CDSn iIA
100 mL10 mg/L /) MB 9% (pH=9.0) 1, mikbdiEE 0.5
hy FREESRRE TOCHL RN R G, dkaediitt:, Jf
bR — e B ASEL 5 mL AR ARG BSOS, BRI,

FHEES — AT W GTE (SN R RO e . % RSB AS i
NMEAEH, HAUERA R FEAHIE] . MB AR
Co-C Ao—A4
Co
Krfr: Gp. A4, 53310 MB RATE 664 nm AERTRILGHR
JERMEERE, C. A 554 ¢ B2 e RO G

2 HR5IE

2.1 CDSn BRIE

PR XRD 45 R B8 (K1) , ANBJE SnS, e
CDSn #J7E 15.0° . 282° | 30.3° | 32.1° . 46.1° |
49.9° F152.4° AbHILT BB AT G, SERME Sns,
(JCPDS No. 23-0677 )fJ(001 ). (100). (002). (101).
(003) . (110) . (111) FhIAEIS3H0XF M. 1 CDSn (1)
XRD Kl b AR SR 2R 7 21 CDs fiTg0g, Xl hE
JE T CDs B /b, H CDs 7 S A SnS, 77 5 ¢
B—8UrEk, W] CDs X CDSn B S AR L5+ A S0

Degradation (100%) = x100% = x100%

B 1 SnS, #1 CDSn & XRD Eif

X} SnS, F1 CDSn #4737 & 474, OB 4T,
457K SnS, il CDSn #420 Fr AR 4544 . (A&, CDSn (1)
OISR G R AR AR RS, oA PokRR g5 4 . X
AT CDs A CDs BITORTES A BRIZBRR )
W] CDs BT ZAE SnS, R0, SEL 1 X SnS, Y.

SIRERIIES T XRE 208, Z5504a05% 1, e 1l %,
CDSn 1574 Sn STCER , Hp R iy & 2 JL°F- /] L) Z2 s
H Sn. SHIE RN 65.975% 1 22.521%, 51l %
CDSn BIIIARY Sn. S & 5 LAY G, IR
Hil5 T CDSn A

% 1 CDSn HJ XRF R1E

JCE Al P S Cl Ca Sc Fe Co Cd Sn Er
B (%) 0218 0175 22521 0375 0.488 0 0.017 0 0 65.975  0.042
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B, S Sk SaS, TERE A HLIS Ged b i 2 T

R T BFSE e ARG CDSn AL PR RE A 2,
HRAE 22 3, X CDSn (1 LR HIARUES T T e . anfEl 2
(a) II7R, CDSn Fl SnS, M4 %0 M B I58 F 25 0 2 37

IV, @A 1 CDSn B FE R TRIFR A 119.45 m7g,

&2

2.2 CDSn ML IERED T

DL MB Ry HARAHLIS G, kT Ao BRI,
FE TR CDSn YA PERERI R 2 .
221 H,O, RE M A

H,0, & —F A U AL, o TR IS AAN
H,0, ¥ JE X CDSn Y4k P RE 19 52, 5250 36 5
A H,0, i He 2 5128 30 mM. 50 mM. 70 mM. 100
mM, Z5RE 3 (a) o HEWTLAEH, FE H0,
FERSE N, C/CO BN, HT CO—xE, RMWER
o MB VRS (C) B/, IR MB (R 3
BN, BJE Y H,0, VRG] 100 mM B, #1k}
X MB R AR AN S f o X AT RBJE B T I H,L0,
HIAFAE ST AR R L A 3 (- OH) , YR EEE i,
FEAY) - OH 232 iF MB (R B f s Tk B L ik, ™
K - OH 2GR 5 H0, OV, THAERE— 7 - OH,
FEARXT MB BIREfR . 3 (b) Al () Ak,
T H,0,, CDSn X MB (1) ff 25 SR 22 B 8 A F R in
A H,0, Bt BE4, 680 H,0, XF CDSn (1)) AiE b B
A I ER
2.2.2 SRR AT 49 % 0w

BEF S [F  6 REEFE]) (0L 2, 10, 30, 60, 90,
120, 150 min ) ZZEHXF CDSn YehALHERERI M, 45
R/R, G2 min, MB WO SEIF IR FEAR, JFRE
F TRl G IR SRR AR, 2 h PRI RS, FRf#Ik )
K (FEMRFEN 91.7%) o AR, SnS, X MB
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(a) CDSn #1 SnS, B9 N, IR Bi—Bjt B &R 2% ;

AN, CDSn fLARZMITAAIE 2(b) Bz, HAFTER AL
CDSn IR A HE R B W i E AT PE R 22,
A TG YW S REACTRI AL, (R B 5E5),
JEHEALRCR

(b) CDSn WFLEES T E

PR A 284y 43.8%, AKX T CDSn FREfR%, X AT IH
F CDSn /1 CDs ARG 1T a9 4,
AN T YERIRIER, (#15 CDSn BEHRE . il MB.

(a)
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3 (a) HO, IREEXT CDSN SEREAL BRI ;
STYIRERE: (b) M H,0, HIXRA,
(¢) KM H,0, KX FBA
223 ik pH AL o
PR A A PSSOy pH (k%
SRR CDSn AE(LPERERISEI, G55, 1
BRMEA PR, HUMRRACRA: , MIRILH 673%. i

BE%E pH {EAHE N, MB ARG K. 24 pH 4 9.0,
JEHE 2 h BF, MB BRI ATIE 91.7%; ZJ5kE%E pH 1Y)
B, B LPAVE, Xl RERE R R T,
CDSn AT IEHLfF, OO MB B BAE 4SS, HR
Y LRl - OH RAERN, AR T - OH &
o, FEURASCREAL; MAERMERET, MiRE
TP S LA, AT ARG MB e m w4
FlF2s e R ImER, il 5 H AR Y
P - O™, L RCRAR R
2.2.4 AEALF e LT

T HRSE CDSn WIPEIAEEYE, WSO Tk i 52
K5 CDSn, ZendPis . TG T R IR
SCUZE BN R 4 Fr R, CDSn JEFRME T 4 s, HiFE
RO, BRI AE/ T 5.7%, FMHizok
AT AT B e A ] A2 il

4 CDSn HY1BEIRRE %

3 #Hig

ASOR AR YERSIEAN A FL CDs X SnS, 1 7,
BRI T EAEALTE PERY CDSn, CDSn fEADLIE . A7
il Ho0, FA7E . SS0RIE S5 F Nl sk, PRas i pL
15U MB, X AT RES T CDs BUINA AT A SR A
HLF, 09 T2 R A5 B CDSn LR TR
AEXSF SnS, AN, XA HF] T4 SnS, AL TEM: .
UEAh, CDSn iR FEH RAF IR e %5 T A
B A AR B AR S O AER 2E 0 —E 1Y
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Investigation on the Application of Modified SnS, for the Degradation of

Organic Pollutants
FU Zheng, WANG Weiguo, LIU Yonglin, JIA Xinglong, FAN Yunfeng

( College of Materials Science and Engineering, Henan Institute of Technology, Xinxiang 453003, China )

Abstract: SnS, as a typical N-type semiconductor photocatalytic material, was limited its application

due to its easy recombination of photogenerated carriers and low activity. Through modifying the material its

catalytic activity can be improved, so zero—dimensional carbon—based nanomaterial carbon quantum dots

(CDs) was used to modify SnS,, and the CDSn was prepared. The results showed that the CDSn can rapidly

degrade methylene blue (MB) in the presence of trace H20,, and the degradation rate can reach 91.7%. This

may be due to the addition of CDs, which greatly increases the surface area of SnS, and effectively inhibits

the photogenerated electron—hole pair recombination, improving its activity. The material also showed good

stability and reusability, and the degradation efficiency changed little (less than 5.7%) after being recycled

for 4 times. By modifying SnS,, the CDSn with high catalytic activity were successfully constructed.

Key words: zero dimension; carbon quantum dots; SnS,; catalysis; degradation
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