5540 ERP5HA No.4

2022 4E8 A Conservation and Utilization of Mineral Resources Aug. 2022

TEEE R R A UMM Byl & KX H A 2 R AR Y
Jor A

MR, EF,EEW,GR,REY,LEM

ARALR: BEIRS HARTAR#BE, 107 TEFH 110819

hE 425 :TD985;TB333.2 M EA#RIRAS:A 3LEZFS:1001 —0076(2022)04 - 0076 — 09
DOI:10. 13779/j. enki. issn1001 —0076. 2022. 04. 009

WE 7B TR K 5k B B2 10 R R AR, R ATIA DLIE A ) 5 T TiO, /il E TOn R AL, B T
Ti0, A H, 0, BSHNEXT I PTE SO E IS 260 T X B2 R ML RE OS2 . TR RT3 — e = A LA Y
SRt L, SOR AR ULHERS ] #5153 21 BiOCL/TiO,/fE# - —Ju R G CHEALHR], 548 T BiOCI 48 %) = Juid £ )BT e Ak 25
IPEREMIR N . BTFTE R AR, 21 TiO, S R AR O 1 2 5 BR800 30% 19 H,0, BN 2 mL i, ik — oo &
JCHEAT A e fifp 1R BB F 1 , 7 60 mind A X 3 25 B A% 3 Al IR BT 60% 5 24 BiOCL 15 TiO, M ks LA Fi by 122 2 10 i,
ZICE G O F I e R G R AR B 25 PERE 7R 90 min X BTZG YRR R T LA S 90% L . 5 T Iu A ORI

b, BIOCL/TiO, /i 4 =0 B OC AL B 1 Xt 245 iR v RE FE 1 S NI T8 22 T W', i HLAR B A B ple 5

V1% e e B 25 PR , AT P AE 19 S B T AT
R kB TIO, s BIOCH B AOLAEAL I 5 25 25 K i

1 3%

PeARiE , e PR BT LA 20 12 )
B ek R AT A vk AL A VR e R, 2
W 2 A AOGR R B H AR ) B SR A, DK
A TS kA SR HE . B2 TSR
LA B 49y o T B AT WA ) B o 2 e P K P
AIMEBEG R Z " SR, £ 2025 47, 2 ER A
AR B 25 P R s 37 5 Y BUAR KR
> B 2GR AR TR 2 i H B M I AR, (H 1
) BRI R S5k B A R R B A B 2 o X S K
SR G A0 PR BRI, A2 R A5 B i H.
ZCE T E KA, UHOE S R A S mg/L
I, E =R N BRSSP R FR 7 26 e Ah, B
203 TR LIS R0 T G R B TR AN TR B S

s B #A 2022 - 05 - 11

Wy, DT 3 18 46 JA 114 o B, ™ e T 0 DX ] i A A B
BT R K R B HE RS, AR 1L A
A ASFREE , 0 IF TE IR K T B2 AT R A AL R A

LG8 TR 1 1 K AR BT 125, A/ Ay B
B A SR AR A ol A I A R AR A
1o A T B T YA R T e AR AR N AT DA
RV LA Pk S al i, S AR BRI R )
Z HAR— R A, Hoh T2 R 4K TiO, Of
AL B A B W58 B o T fe g i, B 1972 4F Fu-
jishima F1 Honda 15§ Y4 18 52 %8 5F 19 TiO, H ) nf fifi K
AL B R LS TIO, Seffb 3 R TE KRS
ey RhHE T B )R N R AT (A
TiO, S TETEAFTE 23 1O S W B 22 ] W6 A
FHERAR 43 25 [ e TR ¥ 45 ] 0, DT B A1 G 52 B iy

EETE [HE QARSI H (51674067 ,51422402) 5 o e g5 1 R AR 55 3% % % 42 19 H (N2201008 ,N2201004 ,N2101016)
EE R X BUR (2001 —) , 20, A0 T U PN AR | T BN Py BN 8 R U2 01 S RE AL R I 7S o
BEEE DA 1978—) 5, MU LN H, EENFG 7B I w0 R SR S RS AR I ER



5543

X EJR A4 o ik b R A2 e M AT S ) B LA B 2 A v 1) BT ST

o BT HGE TiO, Y70 (i 8 (A g, X H 17 [
8 RN R B 24T 2 A 850 ot F B

FEE AR e T, T AR 4 @ IR E
[ERIES S AN T/ RGN L e S FEIN - e)
L2 YE R R R . R A — R AR Z AL
T, HA LI 2 A 5] FLBR R b 2R R e M B i
FROE PRI s G B 551 200 a5, 2 BRARL A S A b 790 2
PRBERE  H TiO, AR B T, AL AT LR
R AT AR W BRI RE L 3 T AT RECHE A
FU o B, I8 R e A oAb 2 Ry i R AR AL T 2 1
WEPERLS . A XS TiO, % 1h1 R 47 18 1 i) 6 88504 et
VEPEJT T, HLA 2R AR R S5 4 1 BIOCT [ HL s 1)
LR I L R AT B R R T B TS Y I A 1 0 3% B 1 Y
G Bk B 22 g T L Zhang 25 )T BE A
Pkl £ 19 2 ik B £ 73R BIOCU/TiO, R 45 &
L, FEEGE T Bk =08 A A RHE ] WG AR T %t
T () 5 i PR BB, %5 42 T pH {H L Be 45 IR )¢ Ti0,/
BiOCI [ Ho 6 &2 & bRk R it FH PR RE I 5 ), 25 SR 3
B, 24 pH {2l 6 JBR45IRE N 600 °C \TiO, 5 BiOCI Jit
s EL R 55 1 45 i, =0 A R XTI ) R iR T DA
IRE 84. 1% o Ao %" FIl TG (9 9 B — BRI S UL 3
est A B BiOCY/TiO,/## + (BTD) =Ju & &6
HEARTL, HEF9E T HXT B F1E - B (Rt gE, 45 R %
1,24 BiOCl 55 TiO, BYEE/REL R 1 1 JBe&b iR Ay 400
C i, BTD F 8 H fe LR 1 R AE

A58 LABR TG Ab 5 i ik 8+ o 2R R bR, B SR
PR DUTE el & 153 TiO,/fEdE + (TD) 08 4%
HEAT, B 5 R FH K 7 DCUE ¥ A 46 i 4 15 31 BiOCl/
TiO,/fE# 4 (BTD) =oAL, X PR &2 &
FEHEAL TS5 F4 R R B A BT i 3 1k I, 23 51 %5 %2 TD
FESE A K BTD £ 0] UL RS 25 40 T % 5 3 95 24
1) R R

2 g
2.1 RIEHHE

T BT P A R A R W 2K | K R I A 2 1
AR BTN HAE AT BRI AL L R BR A . B
A (NH,),TiF, \H,0, JRZE & Bi(NO,), - 5H,0 &k
R 25 SR A 2GR A R =L o el

Tl A2 45 e AR 1 o A TR AR A AT L R
TE Z U A AT i 25 v, B TR ¢ REBE L,
K HITBUAE SO mL (9 F $h BRIV, WA % 7 28 BOE
BN TE 120 CAPE T 0 fif B 1 AT IR TG L AL BE 4 h,

PIEEI 4ol Kom Ly A ;R E 0.5 ¢
(NH, ), TiF, % f# 76 40 mL ARFEL R 12 1 () SR/ /KR
AW, e E A —E &1 H,0, K .0.5 g ikt
13 g JRZ, 0108+ 20 min J5 A5 2 (19 B w0
ZIF P, P THE 2 90 CHEFT RIS 1 h;
SN 56 I, K DTVE B HEA T 22 U U RN T4 5 (o mT 4R A5
TiO,/fE#E 1 (TD) e A EfEfL . # Ti0, 5k
TR 10,1 25 F13 10 IFERAER o E S
FeEAL 43 5ie >y TD -1, TD -2 Ff1 TD -3,

= IuE AR il A5 FRE 1. 45 g (¥ Bi
(NO,), - 5H,0 ¥ f#AE 50 mL X &K, Bl 5 mA
0.5 g ) TD e AL, B A 43805 min J5 6
FIrA B R 2 50 °C R IR A S, A B R 2
HIHEE 7 0. 025 mol/L [ NaCl 3 , 38 12 4271 NaCl fiy
A Bi 5 ClLOuE A E/REE R 1 1 fEESFE2 h
Jei K AT RO YRV TR S 0] 3K 45 BiOCL/
TiO,/fif#E + (BTD) =Jo& Aot fLil. 4 BiOCl 5
TiO, R 0.25:1.0.5:1.1:1.1.5:1f12:1
I ARAS I =08 Aot AR 437t > BTD - 1 BTD -
2 .BTD -3 .BTD -4 1 BTD -5,

Qi I GE 2 @K
iF, + b oA Bi(NO,);-5H,0 +
it ——
Il | [ NaCliti ¥
B Ve T4 LT 1
TiO,/f#E L (TD) BiOCUTIO,/fiE i 1

ST ) (BTD) 3 ()

B REE R SO HE AR i ] o R

Fig. 1 Preparation process of diatomite — based composite photo-

catalyst
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Fig. 4 Device diagram of the photochemical reactor
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ent TiO, loading amounts
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Fig. 6 SEM images and corresponding EDS spectra of TD composite photocatalysts with different TiO, loading amounts
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Fig. 7 XRD patterns of BTD composite photocatalysts with dif-
ferent BiOCl loading amounts
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Fig. 8 SEM images and corresponding EDS spectra of BTD com-
posite photocatalysts with different BiOCl loading amounts
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Preparation of Diatomite — Based Composite Photocatalyst and Its Application in
the Xanthate Degradation
LIU Yuchen, LI Yan, WU Meili, YIN Chao, ZHAO Sikai, SHEN Yanbai

School of Resources and Civil Engineering, Northeastern University , Shenyang 110819, China

Abstract: In order to achieve effective degradation of residual xanthate in flotation wastewater, TiO,/diatomite binary
composite photocatalyst was firstly prepared by oil bath precipitation method, and the effects of TiO, loading amount and
H, 0, addition amount on the xanthate degradation performance of the product were investigated under the UV irradiation.
Based on the optimized binary composite photocatalyst, BiOCl/TiO,/diatomite ternary photocatalyst was then prepared by
water bath precipitation method, and the effect of BiOCl loading amount on the xanthate degradation performance of the
ternary photocatalyst was explored. The results showed that the binary composite photocatalyst possessed the optimal degra-
dation performance to xanthate when the mass ratio of TiO, to diatomite was 1 : 5 and the amount of H, 0, with the concen-
tration of 30% was 2 mL. The degradation efficiency of xanthate was about 60% within 60 min under the condition. Fur-
thermore, the ternary photocatalyst showed the optimal photodegradation performance to xanthate when the mass ratio of
BiOCl to TiO, and diatomite was 1 : 2 : 10. The degradation efficiency of xanthate could reach more than 90% within 90
min under the circumstance. Compared with the binary composite photocatalysts, BiOCl/TiO,/diatomite ternary photocata-
lysts can not only achieve the degradation of xanthate from higher energy UV light to common visible light, but also show
better degradation performance of xanthate, showing the potential practical application prospect.

Keywords: diatomite; TiO,; BiOCl; composite photocatalyst; xanthate degradation
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