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Abstract

The S,W co-doped spherical TiO,; nanocomposites were prepared by modified sol-gel method using
thiourea as a source of S and NaWO0,4-2H;0 as source of W. Photocatalytic activity of the nanocom-
posites for degradation of methyl orange under sunshine irradiation was studied. The experimental
results showed that when the doping amount of S,W is 5%, the TiO; nanocomposites calcined at
TEIEH .

WEGIM: Bk, FEE, WElE s W IHBIRERIBAK Tio, HAFTERIH] % AORBIOGAELIERED]. MER L2t R,
2023, 12(4): 239-245. DOI: 10.12677/japc.2023.124025


https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2023.124025
https://doi.org/10.12677/japc.2023.124025
https://www.hanspub.org/

500°C exhibited the highest photocatalytic activity. The degradation rate of 10 mg L-1 methyl orange
solution reached approximately 99.8% under sunshine irradiation for 6 h when the pH value of
the methyl solution was 4.
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1. 518

YK AR Z DG T BRIA ST TS G K R SR R — R Bk, Horfr, TiO, T8 M
B AR R E, e RER T A2 L] ARTITAE TiO, 75 A IS A feplis e, HAFAEHE T
- BREGERE. BETRM. 2000 RS 2], ekt e rRE AR RB kG
JRILHOR BB, $Emb LR . P. Manojkumar 23]l € T W,Mo,V 4521 40K TiO, b7, ZfE
AFRIAE BH e HE S 6 I R L 0 L AP I PR AR, Pan Tao 2[4 4% T W 5241 Tio, B & 61k,
HAHEMEHZT MX-5B B B ] WG tEfE, Seung Chul Shin Z5[5]3RiE T AT WL FBLUA B T
Xof AV FR 6 A e e A B AR P e R SEUBR AL 45 L7 THO, L7 IX e 70 S B W B 4% BARIAJE T TiO,
MR B B, AR LA B m T BB PO A BE, (EUE, SW B4t H 5 TiO, M4 i P [FIfE
FA# e TiO, IR I B, $2 imy FAEAL TE PRI B SR AR D

AR U I - B E— 046 T S,W B R ERTE 4K TiO, & AL, FERIF T T Hoxd H B4
IR BE Gt e RE, X AR AT T i 20 47 .

2. SEEG
2.1. S,W BRIRLHIR TiO, B &

il R FH VA I - B . ARG O BE 4R 2 HL 17 mL 1) Ti(OC4Hg), 11 1 mL PEG-400
TINE] 22 mL oK ABER I T, Bk RN 22 mL B/K 28, 1.8 mL 25 7 /K A1 1.8 mL VKEEFR T
AV, dREERHE, T2 IR E M 1.8 mL 258 1 /K i 1) 0.0571 g NaWO,-2H,0 F1 0.9955 g i lIk,
LPiE, fFRREREFE 2~3 K, 80CHZ T4 8~10 /NiT 515 2 M AR W BE J5 76 5 9 o
400°C~700°C S J5 ke 3 /Nif, il 5 SW L4528 W I S [EE/R LGN 101, $B440 &3 508 1% HI3RIEK
TiO, Z &kl £ NaWO,-2H,0 FIE IR K& 53 7l il 5 W AT S I EE /R EE A 101, B 2% i &40 2053 1A 1%,
3%. 5%. 7%. 10%, K5HEIREE N 400°C. 500°C. 600°C Fl1 700°C[#) S,W HiB A BRILGK Tio, B &1k

2.2. THE
2.2.1. XRD 1 TEM R1{E

XRD il 5E LA Bruke X HHEEATHHY, CuK o $1£E, 40 kV/40 mA, A A 0.15406 nm; X} (101)[fi 17T 20°~80°
BEICEEL, KIEZR%CH 0.89, KM Scherrer 2AR[6]iTHE AL RAE. TEM Wll%E KM JEOL
JEM-1203, W&k 1o B AIESH .
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2.2.2. SW HIBRIKFLGIK TiO, EEM BB KA CHEILIEEENE

SEIGRE BN U TIALEL) AR 7= 1 XPA YeEAL S B, kT N EIEEAURFE G, PA 10 mg/L F &
WBONIERY) . %6, FREX 100 mg SZ36 #1441 S,\W 45 Z2BR L 40K Tio, A4k 100 mL f#) 10 mg/L
FRSERE TSR, WS NHEHE 15 min DLE R B - BB, AR 3T A s2s, AE/NRTEURE 17k, &
O 35 5 B )25, LA Tu 1800 SPC 4841 A WL 23 6 6 1178 H SRR IE U 4K 465 nm &b, I s L6,
T B AR R[]
3. KBRS
3.1. SW HBRIKFLHK TiO, EEHMEIR XRD 447

W Il S FIEE/REERN 1:1, B2 m 0 B0 5% AN RSBl i il 2 AL 5 XRD 1SR 1. B 1
AL, 400°CREFEHI A& AT N BT B, BEE RS Rl S T, AL TRIZET B akh Y 1) & 40 R %
A%, 500°C~700°C K5 Beh 25 AL 752 BAg B AR T AN 4 20 40 T VR A 45 40, ELAEAL ) b G 204 FH T B 491 16
K, RURBERE RT3 T Tio, BBV A1 1A &40 A A AR, (HR & A MR & &1
AN, B S,W L35 4G B T3 AL 7] Fh TiO, ERBLERE 7] 4 20 A A O $E AR, AT RESZ I SR PE BE
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Figure 1. XRD spectra of the nanometer composite materials
Bl 1. 49K Tio, E &M K XRD T&[E
R4 Scherrer 2 iH R FIRLAE WA 1.
MR Li S5 [8] 00 i i W A2 14 77 12 2T B3 B AR it e 22
e B
4tg0
Horfr e Jy Atk meAs, O JURFEWERTSS MR —2F, B O9RIESE, SRR KTHE A RNk 1 PR,

Table 1. Physical properties of the catalysts
1 TR

JEay Fift/nm 201 &l%
400°C K5 el % B AL 18.1 25.272 0.4862
500°C 5 el % B AL 14.2 25.435 0.6138
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ik %

Continued
600°C K5 e il & I Ak 771 21.3 25.281 0.4135
700°C 5Bl % AL 27.8 25.454 0.3132

1A, SR R AT R BNk, IR R R RE, o 500°C kTR &
MRS ey, HLARRE IR A iR oK, AT RESL AL VR e o

3.2. TEM MiX& R
W Al S HIBE /R LEA 101, 4% 5 20 B0 5% 5 pe i & 2 500°C i il & ALK TEM @&l 2 Fros .

Figure 2. TEM picture of the catalyst
E 2. #£mi TEM B R

B2 aT L, il AT ERIES5K o RIS 7] PEG-400 71 BB, TR it 75 o LR By
FEBEERL T (R, BB, AR TR b5 T RRER T Z5 . BRI S5 (A HE AL T B A BOR I L
R, ATFIT S AR A P BE

3.3. KPRAEIMEENELE R
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Figure 3. Photocatalytic activity of composite catalysts
doped with different amount of S and W
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DOI: 10.12677/japc.2023.124025 242 LY PR A= Svi


https://doi.org/10.12677/japc.2023.124025

it %

K] 3 2 500°C K Je il 15 I AN [ 53 5 4 4 S, W LB 2 AL FFI%F 10 mo/L I BEFEVA E pH A 4 IR BH
6 h fiEfLPEARLE R . 15 3 AL, SW B2 543 805 A 1% 3%- 5%-. 7%- 10%HT LR 6 h oK FH L
TEBEARZE 53 5N 76.5%. 82.5%. 99.8%. 95%. 55%, X B F il & [ 4140 7778 BH 6 I8 S R o HE B A I
HEA BT IR SUR, Horfr S W B4 8y 5% P 2 85 K IX A e 2 i R e S J#EN TiO, 1 s
O Ji¥ SJET5 Ti JEF1E TiO, 34l X R A JEH R ZUM AR B ORIRAER], 8 Ti J51 3d HUE ERyH- 1A
S LT 3p BB O JR-T1 2p BLIERE SN, {443 TiO, I S MR EREX B3, TiO, MIZENE 5 AR /N, )@
OB, BRI ERE[9]. W B 44T, BT WO AEN 62 pm, 5 TiY"E % 68 pm A2 AML, W
HEN AR SRS IR FLEUR Ti%, S8 5K Tio, S EMeEl . RSB, WO AR WO, A H
FERE L, WAOHT - B RINE S, 25 Tio, MR, Bt 2r, WY 425 Tio, A5 T
i TiO, PGk A, Tio, WAL PEREFRAR, R, WO, t L T## 08 A i 7 2 A i Tio,
JAEBF 5N B e ERREK, TR EESR.

3.3.2. KERRE XL RRBERNRIY

Kl 4 2 SW FL4B A it 5 4 HCH 5% RS il B2 T Hil45 IR AL R 10 mo/L FR BRI pH o 4 1K
FEOE 6 h LIRSS 5. 4 AT I, BEAE RS BERE M 400°C FHim %) 500°C, Ak 706 FE L HE ) R BH Y Ak
PERE K KR =1, Rrbeli 2 A 500°C F+ =53] 700°C, fEALVERE BARISHE — & FTFRAR, (HR I EA B L
PERE, FJERE 6 h KPHCHEILBEARZRIITE 80% LA . 5 XRD BISE R —2, MERLRERIT &, Tio,
FHBLER A Y ) 4 £ A UG, TR AR A M B4 2 A AR TR A R T B A O =1 1) THO, A B 8 i (1K P e i
fePERE. REFm, IREBEH TS AT TiO, MR E e &, A RS IE K H AR WA, AL
PEREFEAK . 500°C I il 2% FMEALFRIRLAR B SRS IR AR B K, AEA TR R BH e A M R d e AL 7 ) 2%
I PR S5 R R UL 52 2 500°C o
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Figure 4. Photocatalytic activity of composite catalyst calcined at dif-
ferent temperature
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3.3.3. FEMEAM pH EX LN RN

S\W B4 i & BN 5% Hil & i R Bl E A 500°C, 10 mg/L FH BB TOR A pH (E F 2 &1k
FUKFACHEA 6 h FEMRLs R LI 5. &5 0L, ¥ pH o 4 B, (AR R S, 10 mg/L
FEPSTSHOR B A AL 6 h B FIL F) 99.8%, 4 pH EEMREE B my, MLEREHA BT N R, BRI
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SRR TiO, AR A28 pH = 6.25, 24 pH A 3, HIEEMIARIRER S, Tio, B A MR H'
Friid, MELLPPARELZ-OH, 4 pH A 4 B, TiO, E&EAFIZR I OH WREER N, -OH Apihnth  JefEi
FEAREHIEINE: 4 pH A 7 B, TiO, 54 AR TR 36 3 W B R R R PR R R 25 17 25 7 ArSOy BRI
Bt OH™, FHC-OH A FRE, HEALFI AL REFEAK[10].
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Figure 5. Influence of pH on the photocatalytic activity of com-

posite catalysts
[ 5. FRAEREIFRA pH EXHEL T EERI 22T

4, g5ig

1) KA BSUEE I - BRI H 4% 1 S\W LB AR K Tio, E a7, MEAF BA R =T
KFHYGHEAGTERE .

2) HE A ) ) % B PR 5 R T P RN I A5 R S e LA A PR R Y B DR 2R, S R I e 7)1 ot 2
S5, RLARANSRAR WAL o BRIZ A R TR m A AT LU R TIAY, RAREUIN . AR IR, TR 25
B 420 A FHAETR & 5T 2 43 BOAS = B A AR B e R G e AT 1

3) SW B &N 5%, 5K N 500°C, FIIEFEEMN pH (E N 4 B, BRIE TiO, 9K E & EALFIXT
B VR O A e e B, R BH GRS 6 h Ji5 B fif 22 R 814 31 99.8%.
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