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ARSI R IR 5 il £ CuO-Y,0y/TS-1 BLAMEALR, DL TA IBFsE Xt &, 9 gk Y A 1 ik
R, BB REE R RAE SO R AT AN TR L IR R MR B B R SR pHL A IR 3R N
fift TA ORISR, TR AR T A A6 700 00 98 2082 P T e Ak 540 A TA PL3EL . A 5 3 3 1 4
CuO-Y,0,/TS-1, LR MEM TA I BAR, RN T X FEff TA MALEE, R REff Tl K
TA BB FE R AL T 2%

1 #MRl5RE%
1.1 LI

RS2 (Y(NO,);-6H,0). FHH M (Cu(NOy),3H,0). X4 —HR (TA). #LH (KD). oK LB
F oAl s KRR TR (TS-1); 4% < (0,, 99.999%).,

1.2 EAFIRH &

K ZEM K B hgk TS-1 £ B2, BT 24 h, 152 EALFI AR . SR IR 30 s B0 A 9] Lo )
fICu(NO,),-3H,0 FIY(NO,); 6H,0 EHi(Cu: Y=0.5:0.5, Cu:Y=0.5:1, Cu:Y=0.5:2, Cu:Y=1:0.5, Cu: Y=
2:0.5, Cu:Y=1:1), B2 ghifely 40~60 H Y TS-1, A BR B W, 1EIRF 50 °C A% 30 r-min!
AT, BFi 240, WuEGEERTW, G5 TS-1, DL 105°CF, FH2h, B3 nEE
HARMEAF THEEZ N 3 Cmin', JEEEN 550 C).

1.3 RIEFAR

X-HHEATHHL (XRD) K A Rigaku-D/max-2400 BIATHHY, Horp X BRI R Cu 29 Ka 1R, H
A B R 50900, X HHR P8I (XRF, AXIOS, fif2%) 3 TRk dt, LURRAE X 54 b 5L at
AT C R B M . s T . A E e AR 4 21 40 6 3% Y (FT-IR, Bruker Tensor 27, 18 [H) ¢
DTGS #5:I 2% 1 6 1AL 130 5% FT-IR SGit%, 34 KBr BUko IS 0E 5 . B 435 5% (SEM,  S-4800-1,
H %) 22 AL AN IE S5, B 3.0 kv, UK 2x10° £, 33 5F HL 7 W U8 (TEM,  JEM 2100,
H 2 D Ak 77 45 4
1.4 ELFEHEITFN
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AR, AR, fRE iR
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M, FHERCRIAA T . TA W 100 mgrL”, B A1 KHxE
Sl AN 63 mg'minfl, AL 1.0 g Fig. 1 Experimental setup
pH=9.0 B}, BIIE K 18 250 mL. FH & 80 AH (3 2 I TA A vk i, iR LBRFE. TAME
B UL (1),
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2 #HR518
2.1 EUFIRIE
1) XRD FAE . & 2 & TS-1 Fl CuO-Y,0,/TS-1/ XRD &, M & 2(a) FI & 2(b) Al LG, 54
FRAF I 34 2 TS-1 A0 H OB /s A i i 45 . 1 2(b) S5 2(a) A EL, 7.8°, 8.8°, 23.2°, 23.8°Fll

x 100% (D
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TS-1 2 10 =k B, fF TS-1 fh 4% 2 5k A4 A8
b, kA KgBIERai it sk E 2R,
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HRIE . E 3(c)~E 3(f) ¥ A CuO-Y,0,/TS-1

CuO-Y,0,/TS-1.2— 201"

TS-1

28.0 28.5 29.0 29.5 30.0 30.5 31.0
20/(°)

75 \
8.8° B2 oL

280

J CuO-Y,0 11 [Dagel | |
e

jTM cl o
.Y NN

10 20 30

26/(°)
K 2 TS-1 Fll CuO-Y,0,/TS-1 [ XRD &
Fig.2 XRD patterns of TS-land CuO-Y,0,/TS-1

#) TEM &, M 3(d) A 3(H) AT LLFE H, CuO-Y,0, B A f A 480 H LLE ALY 59 18 2 0% Bk 72 TS-1
Femm ., HorpE 30 AL FIE 3(d), WEBFAE TS-1 1 AY CuO-Y,0, B K. & 1o IFEH, AN

! 20 nm 7l 100nm ¢

(d) Cu:Y=0.5:0.5 (20 nm)

(e) Cu:Y=1:1 (100 nm)
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(f) Cu:Y=1:1 (20 nm)
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Fig. 3 SEM images of TS-1 and CuO-Y,0,/TS-1 and TEM images of Cu:Y=0.5:0.5 and Cu:Y=1:1
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#=1 WA Cu0-Y,0,/TS-1 1 BET £
Table 1 BET parameters of CuO-Y,0,/TS-1 test sample

AL R/ (m>g")  fLE/(mL-g") fL#E/mm
TS-1 484.458 0.339 0.524
Cu0-Y,0,/TS-1(Cu:Y=0.5 mol-L™":0.5 mol-L™") 489.260 0.317 0.545
CuO-Y,0,/TS-1(Cu:Y=1 mol-L™":1 mol-L™) 468.601 0.307 0.524

Ak BSOS, R FLAEMALRE KA T 2. FZHF TS-1 2R M3k Cuo-Y,0,, &
B FEAR Y T TS-1 K e #, SoBfLaE h — S i Wy il th, K bead Rl — S 250 R 1Y
FLIEREIR, Kb mi ok — e ko, SEILEI N [EF, AR CuO-Y,0, 2 185 TS-1
() % T AL IE Y, i AR R B3R CuO-Y,0, 05, He R AL K, FLAE W A . M K a3 CuO-
Y,0; Bf, i A CuO-Y,0,, 2 ffifikiAs K mits AL, LAl AE/N, TS-1 3R BT T
HorHER, TR

3) FT-IR FAiE. & 4 24 TS-1 F1 CuO-Y,0,/TS-1
M FT-IR & . A] LLE t, & 4 0 g7 & AE A,
450, 550, 800. 960. 1100, 1225cm ' #k TS-1
AR AE IR 550 cm™ T 1225 em! FFFIT A4 06 0
J& F TS-1, 1110 cm &b f) W% e 4 2 Si—O DY T
A By AS X B 45 4R AE 5, 8 00 e ! 1 450 cm !

CuO-Y,0,/TS-1

R 3T A8 R WA 08 S [S10,] DU TN A Si—O 25 il ik 3h . . . . . S0
I, 960 em™ W IR UG T 52 Sk Si—O—Ti %8 (1) {45 4000 3500 3000 2500 2000 1500 1000 500
JRBhig . & 4 % CuO-Y,0,/TS-17E 450~1 225 cm’! Ao

bW W M AR N T RS I R R AR, X R B 4 TS-1 Ml CuO-Y,0,/TS-1 [ FT-IR [&]
T CuO A1 Y,0, B 2k | TS-1 5% 1 ol N 56 & A0 . Fig.4 FT-IR spectra of TS-1 and CuO-Y,04/TS-1

1M 3045 cm™ WU JE Jy o F 0 B I REFR 3L, &
REH o F A K, IR 5 55 3R R 43 Ui 1 I OK BB 1P, CuO-Y,0,/TS-1 By M /K fig J bk TS-1 %
55, BRI PR R, I8 S bt b B
22 REULFIEM

FI R o A AL R, R OO N

0.5mol-L™", #& il P ts 4544 : pH M 9.0, R ” :&O/Ts-l . S
S 1A 3.6 mgrmin, AL 1.0 g i .
5 W T TS-1 5 4k 4 J8 M AL 7 B TA 19 1% s wlf s 0

s, IR, LRI, TS-1 s ., o7

0 L T A B T AR, 2 A

8 6 6] g 21 min B, CuO/TS-1 A i {6 3% ) S

B, MM A 91%. CuO-Y,04/TS-1 X4 J& N
AL I TA B R MR B 0 AL ORI T 204068 10 12 1416 18 20 2
CuO/TS-1, 9 min TA [%f# %} 49%, 21 min [# H s $$Eﬁ5u£§$§;@%%m TA I
fi# 2R K 93%. G PEN P A CuO-Y,0,/TS-1>Cu0/ WA T P G H

1> 1> M2 TS-1 Fhgd s
T8-1 Y223ES \1 O30 %Z’)\% TSL ERES S Y,0/ Fig. 5 Comparison of catalytic activity of single metal sheet
TS-1 B A 25, AT 32 75 B S B fft TA ) 3R and bimetallic catalyst for TA catalytic degradation
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R B4 TS-1 FREFE A CuO/TS-1 WSS n, Cu*'5 RAE N, #A A Cu', Cu™5 O, K B
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Fig. 6 Effect of pH on catalytic activity
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Cui Y#Z 4R, mAJE T LU & TS-1 o6 9 s s
ST [l /min

B 2S00, Cu*'5 Cu'Z [AlAH B 3 e, M 42
B EALE R EZER,; Cu:Y=0.5:0.50F, Cu05
Y,0, BEIR i KRy 19.58, %45, Cu™'5 Cu'
22 V) A A A R 3 5 L D S 4 (i) % 1T AR B A
P, DNTTRT TA Rt 580% 35 3 e e
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Fig. 7 Activity of bimetallic catalysts with
different proportions
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B RLgh 32 0 ke, OBl feE R L AT 8. Ltk 4 Y0133 700278
. S . = [.5mg - min”' A=0.
J7 FE iy 2RIk =P 05K (11) . 22 mg - min”!
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C
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N
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R*=0.983 8
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Cu Z [AIAH B4 R, Y B4R fE 7F 6.3 mg-min '
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T % B ) R R AL 5K R A E AR, W] -
01 A 5 BB K 5 (3 O/Q/G\UW~‘E
S HOF OHY, T8 R R 254 o K s i =~ > .oH

TR
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[y Cu®" B 38 o) 3 TH] 4 FE 45 40 1% 338 fi 3 LT 3R 0, v i /

o, BRIR HOOTH A K, 2 4 % S -HO, Fi -0, e \\ (4)

2R PRI, X 2 B PR R 2] K B R CIre
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W25 f K TS PR R SRR R, A S R Fig.9 Schematic diagram of adsorption and decomposition
A AL BB L 9 of ozone on the catalyst surface
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3) 38 1t WAL R R HLIR AT, 7E CuO-Y,0,/TS-1 ik B4 Sk vt B v, SR A2 9 fin A
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Abstract Aiming at the water pollution problem of terephthalic acid (TA), a kind of CuO-Y,0,/TS-1 catalyst
was prepared by impregnation method. Its structure, morphology and framework structure were characterized by
XRD, SEM, FT-IR and XRF. Then a heterogeneous system was built to catalyze ozone oxidation and degrade
terephthalic (TA) acid, to investigate the catalytic performance of the catalyst. The results showed that the
degree of TA degradation was as high as 99.8% at 30 min reaction when the concentrations of Cu(NO,),-3H,0
and Y(NO,),-6H,0 impregnating solution were both 0.5 mol-L™, the ozone flux was 6.3 mg-min”', the catalyst
dosage was 1.0 g, and pH was 9.0. After 5 cycles of reusing catalyst, TA degradation rate was still remained at
98.2%. Furthermore, ozone treatment of TA with CuO-Y,0,/TS-1 catalyst accorded with the first-order reaction
kinetics equation.

Keywords impregnation method; CuO-Y,0,/TS-1; catalytic ozonation; TA degradation; mechanism
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