ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

R R B A SRR ST L
= B B iR




W % B 3 §30 % A1

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20184 1 H 15 H

H K
2006 ~2015 AEALRT IR FIHIIX Oy HEBEAEAE -ovvveeeeeereennnnneeen EEW,ERE R, EE N ESE BERE (1)
B U B A VA e B S TB AT v eveemeeremeeeeeeenennennnnns SRR YR FOLER, AW AL, BE, DA (9 )
LB TR PM B 4 SR 2 T S AR B AEZS U AT +oevees e
............................................... e WA B R EER,AAE,FES (18)
J P BT PM, o FEPM,, A AU FITCZE RS Y AFAE AIHT v veveeseeseeseesessee e
et B, R, B EEE, AR, U, BHE REE KA, RRT, AR (27 )
T A TR B IR R S AN RIS A5 R A R JEE SO BURFAIE. e Kk Apmde, TF #/AHF (38 )
RFREEIPDATIL DT IR R oooveeeeeneeecic WA, 24 AR MR A K KA (49 )
BT R AR T R R K AR AU LR O B eeeeeeneeee B, B, FEME A, BE,EDE, THE, WM (57)
SET SWAT B [ RIS R ERS!S NFIS'S ORILL +orvvvevreesemsensmciicisiisic s FE. BT AR ML (68 )
TR SRS S G A T BCHAT X woeeeeeeeeeeeneeee MR, Xk, o0E B R DI, 2T (77 )
WK AR AK A T T T 38 3 S BRI oo REE MEFR N RS, W DR (89 )
FHEEK RGeS AR (LT R IE AT -oovvvoveerenonn WA, R, kA A R 2 R (99 )
P el DR U 6K K A HL0 4 R B KK BB - EF, N EE FAE, AL HEY (109)
A5 R AKAT LRI BLBEAC G RHE U F A oo WTT, B I LR (117)
B 1) S TS B TS e BUR TR, woveveveeeeeeesee e, kLN, KR, EE ERA (123)
S SRl G (I TRl 7 T — P, R KAA I H, 7RI BRI (130)
S G R (] SN R Il (N SR A A K, T (137 )
K,S, 0, 8 k g-C,N, SIHLUBOE A AORERR Cu( CN) IR Cu  ooveveeeeeseooeees R F K EEH RS (145 )
L HKUST-1 Ll #6515 A B SRR P B oo HER TR EH FEX REW (152)
SR T AT A XK PRI B MM FPPERE -+ oot
TR Wi e R B, EFEL EEW B s FEE, EN (161 )
B TRBR BRI UG A (V) BB JEBR e §ET, B R, AL, P, W, TR B KA (170 )
S U S T T e o BEH BA R, B, LN, BA S, F KR (179)
BH(BH ) 85 142 BB 06 P R P I - (10 2 TR 22 55 RS R R B oo
ARSI SR CNAMARREEE LR ;{’ﬁﬁg;fg’a:_ﬁ%’gﬁii’E]%’}L’j(ljfﬁg’L:, F 18 (187)
BRI KPS AT BTG YR eeevovoomsssscnnnnns HE KT RN, F - B TE (195)
T3 5 B B 6 X335 P 15 A ) AL BTG ST AR ORI oo YEE, RAE (202)
VR X B 0 I A8 TRCRE A M B LS IR e o, 2B 80 KA B E (212)
AAO TLARGSME F RGBT R - ooovreeeemee e Wk Ak Zekie (219)
DRI XA R GE IR AR - oeveeemeen e T RO, A SRR (227 )
FRIRAST5/KARBRT ™ SAD T2/ NRAGEAN - coveveoe e A RERN, TRE, KSR, KR EMH, KA (232)
ZARUARTX ABR-MBR T2 R ALBRBEPE BEARI R oo eeveeeeeeeesec EE AE, FEEEM, LEE (239)
DNBF-0,-GAC 414 T. 2RI RITE S AT rvvvvvevesssenesssnnisncninns W, M EE,ETR, T, RRE (247)
SRR/ B AT T 0 BB S T TS VRSN EE I I BT +vveervveernneeansesensenaiseasseseniaeansieassasennas
......................... e y R TE, FRAT (256 )
AR A o T UL T5 6 PR S A A P BE ) RS R, AAER (263)
o BT TR AN AL TR Fe/S J2 pH A B A BRGNS AT TR wovverveereereese e
RS e B EEE S TR ERE SEE (269)
VR A 15 VR PRI B B AIHT oo covveeeee e X E R RRE, EE (276)
LRIRTE B TSI ALY 2 G I (LIRS - oereerroesesss s Flak, e EE, Mok (284 )
T8 K TR it 7 e R A R PEDE AT oo 5 FEE, EER MR HRE (292)
AVACHE O 30 11X FRREHE K 1 CH, RN, O it FUBE (AR E +oevvvvvoeoee #®, W, FEF, Kk, )1 (300)
3 - 0L R 2 KT R T CHRHERE BT oo R e A, X, M F A (310)
AHVEB LI LN/ H R RN RV BTN, OHEBURIIEN  -ovveeeeeeeesees
....... e B, B RE, KL, AN, ¥ EH, Ayaz Muhammad , R F & ¥ =, 5k# 2 (321 )
ffi%ﬁ}ﬁﬂ(*ﬁ')lﬁﬁﬁf}%iﬁ/\E‘]ﬁ]?.}%’ft&ﬁ)(ﬂ’ﬁﬁﬁ%ﬂ[’fﬂlﬂ”C—Coz JIRIBRTE v veeereememenere
PSR BRI AR, B, E AR UKL BRE, 24K (331)
[t 2% 4 B I AS B = R B 5 30 R BB T AN AR« vv v eeeemmmmm e e e et
s 2R RUIE IR E B2, B E K, & 5, Muhammad Numan Khan, Tanveer Ali Sial ( 339 )
R 6 O T HE I S AT BT ool G0, MK, KM, BRI, AN, A (348 )
TS5 A DR T XS 1 ST SR A B [ RRAFAE B REM - eoeeemeeeeeeeeneens WwEE,EF%,\A, A AR XL K (355)
EﬁkJQEiﬁ%@lﬂlﬁ@ﬁiﬁ‘ﬁ&*ﬁjQ%ﬂl"ﬂ%ﬂzﬁi I PRI S MR gk YL xR, EAR (363 )
IETF R LUR BURAG I BT 525 [ A oo UEE AN AR HER ARE KR (371)
PEACTTES £ 1P IR S A SRR +oovoooeveseeeoseee SEH, REE, Ad%, THE, FEN, HEE (379)
BERREE | I AR 5 W IR A Bl LA B ARTG J dJl +oeeeeeeeesene, B SIS LIS E
e ARE, AN, B, W, SIRT, #F, KK, RFE, T4 (389 )
5 LB - R R BRI ooevoee oo HA BT, B & H e, B ks A (399)
S L BRFAT Cd R BB oovvo e BRRM &, ERE, W, AL L SR AR (406 )
S RN 15 A X AT i s T T & | AL L T RPN
L LRI LEIEIAL KER,ERE EWE,THE FSTRGIN B, BB, Hart (415)
R 0 AT SR RN oo KEM A%, TRE ki AxIE (422)
KHNIAE XS R T L SR E Wi | B St R PR g - I B ERA, DEL, FED BRI XK (430)
TETETUAY) AP RR £ R I A AV 8 AL BRI A 7R MM 7 AR B ELRE oo KERGAT, BAE, IR, (33, TR (1438)
AR BT L0 5 8 I 2 A A% Jg SO S BRAR A I TG R -oeeeeee R, EEAR KA, KA, FM X RF (450 )
E Y R A T i DA B L I T T T T O . K2 TmE mEE, AT (460)
L T 2 RSB AP R T B BB R IRPETRORAN - ovvvesoeneees e FHOFRE, LY, AR (467 )

CMERMEY AER T (17) (CABIRIEYETT IR 2 (26) fEE.(160, 255, 338)



539 5 1 7 1% Bl 2 Vol. 39, No. 1
2018 41 /1 ENVIRONMENTAL SCIENCE Jan. ;2018

AL HKUST-1 A § & 6 S iE 4 S — s S8
%% F+HA B

Wik ARt E?  HEs A

(1. R H TR SHEUR 2% BE, M 5100065 2. AR FE T R 22 F B Tolk B4 X I y5 de el 516 2 & 0 S0k s
J7H 5100005 3. AERFEE TR HIKE R ERESLRE, M 510641)

EE. LI—F Cu-MOF(HKUST- 1) AR , 44 LA [R] 2 (14 R A 3 ) £ 4 S0 Ak 0, B9 T AL B B8 5% 7 W 2 B B S5 1)
R Il 1T PR A — RIS T I A — B R U (PMS) A K A i B FHBH B (RKB) I SC 3848 58 T HoAfb M58, XRD,
SEM , XPS S5RALLE LRI, plF PAb BUR E A THS , P2 Cu, 0/ CuO TRAYIZ WAL M 4liA CuO, HAH HKUST-1 §JFA
TENHARSE MBS IR, RhB M scob iy 4 55 SR Ak %t PMS (3% Ak BEBE R SR BE A TH 5 i s, 78 Pk pH 454
T, 24 PMS B4 1. 00 mmol -L™", Cu0-650 R 0.20 g-L " A, 52 i B[] £ 47 90 min AW SZEL RhB (¥ JE M 0. 10
mmol - L") ASE AP, HLAh, Cu0-650 i ELAT pH & TSI, BB T BB AR (pH =3 &/ T4 1.309 mg-L™", pH=7
ZAFT 4 0.987 mg-L~Y) fEF e R RE S #E— 25 EW] Cu0-650 J2—FPRA W 77 #Y9 PMS AL,

KB BIRAVETZRAEY; AW SRAMER; IR EH; P B

FESES. X703. 1 XEFRIEE. A XEHS . 0250-3301(2018)01-0152-09 DOI.: 10. 13227/j.hjl<x. 201703060

."‘ .I
u_.} rd
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Abstr ct; Using CutMOF (HKUST-1) as a template copper oxide Was prepared by heat treatment under different temperatures in this
study| The efféct gf treatment temperature on the comppsition- ﬂ'hd -morphology of the products were studied. The catalytic abilities of the
coppgr oxide’ products were tested through 4 series of experrments of activating peroxymonosulfate (PMS) to degrade RhB under
different donditions. The results of XRD, SEM, and XPS show that the product is gradually transformed from a Cu,0/CuO mixture into
pure CuO with the increase of heat treatment temperature. The original octahedron structure of HKUST-1 was collapsed. Under neutral
pH conditions, when the dosage of PMS and Cu0-650 was 1. 00 mmol-L ™" and 0. 20 g-L ™", respectively, the total degradation of RhB
( concentration of 0. 10 mmol-L™") could be completed within 90 min. In addition, Cu0-650 also has many advantages, such as it can
be applied within a wide range of pH values. In addition, the copper ion dissolution rate was low (1.309 mg-L ™" at pH =3 and 0. 987
mg-L™" at pH=7), and it has great recyclability and stability. These characteristics further proved that CuO-650 can be used as a
promising catalyst for PMS activation.

Key words : metal-organic framework; CuO; advanced oxidation processes; peroxymonosulfate; RhB
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