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HKUST-1@MoS, it =1y i 1 & S F XK ik
Jreg g e R R A

T, JMEY, SR A, R, e R
LR K 2R TR R, K& B R K v T 48 TREIFE ot , KV 410082; 2. IR & @I Bide
H A A BR A, VD 410017; 3. v [ o gt 42 A A pg 0 S T s Be A BR S |, K 7P 410014

7 OE DU S B A HUMELEA B HKUST-1 A3EM R, SRASNZE G MoS, M iR @i 5 64 7 —Fhogr il
W2 k57 HK-M-300, @it SEM, XRD., BET. FTIR. XPS 5B M0 0E47 RAE 44T, oAk T W Bf50) il a6 i AR i
JFRHE A LI AR EE . %) HK-M-300 W[ i g (SDZ) RIVEREIEAT T RE0F9Y, L8 TR NE . pH, It
HFBEF (CI'. NO, . CO>H1 PO/ ) ZEHE XML HERERY M, 25 FRW, T4 A0 HK-M-300 58 2 P RN B ik 5l 2%
P, W 02 gL', SDZ BB R IKEE N 5 mg- L' B, HK-M-300 7£ 180 min P %F SDZ Y% B ik
96%, ZHUE LK HKUST-1 B 2307 il £ 19 HK-300 4285 1 54%, i W B 500 4 RIS 9 v 1) Cu 4 s it O s 20 &2
HK-300 [ 13%. HABir sl s S# A5 B AT LS G- B BH 0 BFF A s, TR PRS2 7T A Sips Al Freundlich BEAUREFLG . AUk
Y i—n FHE AR R HK-M-300 %F SDZ W [ (%) = 2130

KHEIR SJRAVERM R Bk AR e R

BTG BT [ T N TR AE SRR . K22 iz Q" B el F 2SR N 3
T . 2FIEY . PUER . HOBEEEYS SUAER BRI R 2™, (B T4
YIRS AE ROk, RiEPUERMRIE . FSEGHER RS MIEE KRG U s g e
BB 2 FERZHUAER T, BEMENE (sulfadiazine, SDZ) M T-HA MABARFIHURTE L
TEAEL SR A& & BRI KRB, 4R1M SDZ FEFREE SR B8 S o i E e, s
PrAERMZFERMERE, AR SRZ ARy R, PR Bk i - & S m Uik R e
HEZAGRY AR . T RBK i 2205 i ik B AW MREN | et | ekl &
PEAAEN G5 o, WERERPRE R B E . BAMIRBR NI SZ 2 I M N, gl oA KA
RN Y NN R S R R P AN A g S SR 2 vy S SN <27/ I U

4B ANHELEAT R (metal organic frameworks, MOF) J&—Fl i 4 & & 7l 4 @ i -S54 18 HLEC A
i PG EIE Y . A = AR SRR IR . MOF HoA s Lb R AR . nlngfLBREE . &)
TSN E & TSR G, B2 N TR fiEfh . 3B Ak SEess >, HKUST-1 1
—FpEE MOF, HA ARG, AR e A0, anak g T4 Jm ffa Hlis e
YIRS SR HKUST-1 2540 Cu 5 O BIBECOIEERSS, TEK P TS 2R45/ S miin, & bRl
ALk, XA RBUI PO TR, B2 AR mE Co B ltEE>2Y,  BHATHAE K b BRI 1) 1
FHPY, % MOF ZE /MRS T #5102 A bR 2 s il L R SR I AT ORI . TRAN 465504
HKUST-1 7£ 700 °C F#i#hl 4 T Cu/Cu,0/CuO@C, HiEr TRTIUFRZEFBAAV R ARIIHE T ; ZHANG %50
I MoS, ZATE Cu,O AR AR, K4ttt M 3.97 mg- L™ 3805 0.57 mgL ',

ZHAEEH (MoS,) SR SR a e, BT A SIE 4RGSR

WS BE: 20240929 FEAHEHE: 2024-12-24

E&WB: HRARPIEIEEE LRITH (52270004 )

F—1EE: EHF (2000—) , B, WLOEA, BESEOT AR BE L S kG e AR, 15838437005@163.com  BRBIS{ERE : i
B (9e1—), B, W+, ez, BRI K T AL 5 KIE Y], shiz6l@hnu.edu.cn
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PEAEH AR RDEIR B, AR A ARG AT R AR AR, g FAEIR AR, (B
MoS, F FAE TS Ml W 67 i () R R 0%, ST AP RHE A AT LAKE I MosS, 43R B2 DA i 44 2 1 Ff i
LI Z5% % MoS, 5 Fe,0, 4714 T MoS,@Fe,0,/Fe,_ S, K& TR RHECRA AL FHE

BT BiRT R, AWFTCERLA Cu L RAVAELA A HKUST-1 fENFLE R, SRS FIEEH
TR AR MoS, Ak HIERE SR KL, MiJa = A PEE N, G376 28 T8 B B 55 HK-M-
300, MERFSEIRZERERAT, HK-M-300 AMUEARKEEM: . Bm i prEae, i HAEm s Y i
AaEr Rl Cu B . Wi HKUST-1 5 MoS, A HIRBRRIRRE, ik T 58-S
e T2, LI SDZAE N BRREYY), RE5T T HK-M-300 W SDZ fssmR 2 . e Aerhagsh
AR, DA B AP RIERIESE SR, R AT BB AR FHLEE.
1 #RERE
1.1 SER[ER

KA (Cu(NO,),-3H,0) . —JKAHREN (Na,Mo0,-2H,0) . BB (CHNS) | &%
fb4l (NaOH ) | iz (H,S0,) M H EZERRHA RA R 1,3,5- K =HE (H,BTC) | BfFEHENE
(SDZ) . PUFfZE (tetracycline, TC) . FFE. 2 (coumarin, CM), fffZHEEME (sulfamethoxazole, SMX )
W E & riMRRIA R F L LA et sttt (HPLC ) 2N (acetonitrile ) | FIfEE
( methanol ) FIZ & (acetic acid ) W | Sigma-Aldrich 2\ H) . G hik /K 5 ZWM-PA1-10 Hil4 2555
FIK.
1.2 LWRE

B (TL1200, mERtiHZTE ERRHARAR] ) 5 B TEF (101-3AB, WIRSHERFE{Y
) KIEERIRG AR (SHZ-82A, HMTTEESERHEABRAF ) 5 pH i1 (F5#E PHS-3C, iRl
IR ) 5 RO (Agilent 1200 HPLC, EEZHECAF]) 5 JEFIRIOERHYL (AA-7000, HAEH:
NI
1.3 DRI

1) HKUST-1 Wil % . FRHL 1.5 g Cu(NO,), -3H,0 % T 35 mL #4li/KH, FREL 1.0 g H,BTC ¥ T
35 mL ZEEH, ¥ Cu(NO,), -3H,0 IFRZEEIA HBTC iFH -2k, 30 min, BEERE CIR SRR
R 2 100 mL RV KPR RN AR, 78 110 °C RV 16 h, W SERJR HREHEER, il
A=Y LB TR OBEES 3 Ik, Ja7E 60 C FEZS T4 12 h 4533074 HKUST-1.

2) HK-M-300 Ayl & . K—E 5 H) HKUST-1 il A 50 mL #B4li/K hIEidE 30 43 8h A sl , K
200 mg Na,MoO,-2H,0 #1 400 mg C,H,NS #fi#1E 70 mL LB, FffEHE o H ) HKUST-1 S HROMA it
VEWOTEEE 60 min, AR GIRSEIREHE 2 100 mL BIUR M NFH R B 2, 16 200 °C F
24 h, RHERFERG, SIBREROYIRE T, 148 HKUST-MoS,, 1 HKUST-MoS, 7F N, {##"
T, PL3 Comin BT R T 5 TR R R

¥ 2 ho $520 Y445 4 HKUST-MoS,-x-y, CENODSIEO  BETe

Horbx=1. 2. 3. 453 5ICEREHE 2) PiMA 90, «° pe

180, 270, 360 mg ) HKUST-1; y=300, 450, = Q Nazl\:,:“;},zo =

600 MR RHERIBEE LTI 300, 450 Fi B o0 § -
600 °C , Zliﬁﬁ%igi%ﬁﬁ E/‘] IJﬁ Kﬁ?ﬂ] HKUST-MOSZ-3- 110°C, 16 h HKUST-1 %*‘ 200 °C,24h \

300, fEFRA HK-M-300.
3) MoS,-300 il 5 . 7E25 8K 2) hAR A
HKUST-1, HAPERAHE, % T MoS,-300,
4) HK-300 % il %5 . ¥ HKUST-1 F # % 9 o :
N, SRR EA 3 °C-min™' BFHEER TR 300 °C It o HK-M-300 300°C,2h
A5 2 h, BEIEEAT Y2 HK-300, W 1 HK-M-300 HlE 58
Fll AL 1o Fig. 1 Synthesis route of HK-M-300
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1.4 FENFEEDHEE

L7 R SRR S ( AMBER GMH, #E7 TESCAN 6] ) WSS R R S FATESEE ;. %
FH4> 1 3h e S ALBRE T ( ASAP 2460, 2% [E Micromeritics 23 ) ) A4 R b 26 AR FLAR 23
s SR X SHEATEHMYL (Empyren, faf*2 PANalytical AF] ) AR SR S 40 75 SRAVE R M2 /MG
% (Nicolet iS20 , 3&[E Thermo Fisher A F] ) /A Rl B GBI S HARE ;. R X GG FREIE (X

(ESCALAB Xi+, 32 Thermo Scientific %] ) /M RHICR A NANLATER
K H B RO 3E AL (Agilent 1260 HPLC, FEEZHERAH] ) , FCHE Athena C18-WP i AH (A i+t
(4.6 mmx150 mm, 5 pm) Fl VWD K850 ArAEfrh SDZ W, #5500 sl A (2 ) #il
B (0.1% Z K ) AFRE 30:70; ik 1.0 mL-min'; FIE4EF 30 °C, MK 270 nm., 3R FIIB0E
T (AA-7000, HAEHA D) I R BFALE IS K e Cu BB
1.5 IRHMISEIST53%

1) R0 28Rk SDZ S8R K 10 mg BN &4 50 mL BTk &8 S mg L™ 154
TREBERR, 7E 200 r-min' F1 298 K (450 FHE+E 180 min, VERIAETIZATHIERE, 28 0.22 pum JERET 1E
S A RORAR TS SERE IS YR . ROSEAS SRS, B S mL YBGE 0.22 pum JERR, 4 FH TR
HEANE Cu ittt ASSCITA MBI SEIEEE R 3 KA RO TS B i A

SER R RS20 A5 R e TRBRIEOINE . 0.1, 0.2, 03104 gL' J5UI0ILh pH: 3. 5.

6.39 (AVHY) . 7. 9. 11 (ffifH 0.1 mol-L™" HCI F1 NaOH YW 15 YLy 2400 pH ) 5 HAEes

. HEENO, . CO,* . Cl PO, &5 AFEEY: SDZ, WIFE (TC) . HEER (CM), fifH
I (SMX)

2) B8l J124 5585 . #4510 mg HK-M-300 #NEIEAT 50 mL AT ER) SDZ W, SDZ 4]
YRR S5 R 25, 10 A1 20 mg L™, ANJETTAM pH, 7E 200 rmin~' £ 298 K [ 254 F i 300 min,
WERFE LA (R IBURE , o FH S 50RO iSO R B 5 Yk 3 . AR =X (1) TR, il —F (o
(2)) FHL =B sl i (=X (3)) IUASEIRZE A, IR SDZ MRt al 2=t f2.

o= G=CV o

m
e g 2 ZIRRHE, meg'; C, JEWith SDZ RIBTRHKIE, meL™'; C, J& ¢ %] SDZ RSt HKE,
mg-L™'; V& SDZ AR, Ly m 2RISR, g;

g =gqex(1—e™) ()

- 1 +qek21) (3)

K. g, WP, me-g™'s g, J& ¢ 2% SDZ AWM, mg-g™; ¢ JEWZFFFE, min; 4.
ky SRR . I RVEREEEL, minT', g-(mg'min) ',

3) ZEIRIFFESEEG . K 10 mg HK-M-300 #1214 50 mL SDZ AN[FIFIEG R (5~40 mg- L") AYBE
EATEHT, VKR EIRSRS 259, 7E 260 r-min' F1 298 K AU TR 24 h LLkRIWRIFEAT, BUES
et FH R OB €0 3 A S 2 W o S i P i SDZ VR, 43 Jilliiad Langmuir #5574 (=X (4)). Freundlich %!
(X (5)) 1 Sips A (X (6)) MU TIREER

%=%X@

quLCc
- 4
=1+K.C. “)
q. = K:C)" ©)
quKsC)"
ge = e (6)
1+KSC€

X g, WKW &, mgg™; K A Langmuir WKl % %0, L-mg"'; K;J& Freundlich W Fff % %%,
mg LY gy 1 BRI K 2 Sips WL, Lomg
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2 FR5IR

2.1 GHMERIRSHR

[ 2 J& HKUST-1 A1 HK-M-300 [ SEM FAEZER . [ 2(a) BIEMERIAAHISE & LAY HKUST-1 HA7
RIIE NRATES, FEDEH, HKUST-1 BORSFAE 10~40 pm. HIE] 2(b) AJ50, 2513 R o ARG
ZJE ) HK-M-300 {8 T 1E/\EIRFEATES, 5 HKUST-1 Ak, HK-M-300 A2 140 rrins
A FITFHXFG YR . BRI P 2(c) AT 0L I/ AR A7 AR R S FREE R MoS, 40K Ao

J, S S " .
(a) HKUST-1 (5 000£%) (b) HK-M-300 (10 000%) (¢) HK-M-300 (50 000£%)
E2 HKUST-1 1 HK-M-300 &Y SEM [&]
Fig. 2 SEM images of HKUST-1 and HK-M-300

2.2 @IEISHT

F 3 /R T HKUST-1, HK-300 il HK-M-300 f) XRD Ei. 1 3(a) Fis, X4 HKUST-1, 7E
s 11,60, 17.3°, 19.0°F1 25.9°4b A7 B b () FRAE WS, 43 3l % i, HKUST-1 9 (222). (551). (440).
(731) fif . fEEGHAPE HK-M-300 £ XRD K3+, HKUST-1 RURFEIETN <, Ti7E 27.8°, 32.1°, 36.1°,
46.1°, 54.7°%N0 B BT BAOATEIE, 20X Cu,S f (111), (200). (210), (220). (311) b, FUTE
il 2 i B, HKUST-1 1/ Cu 5 TAA BRI & £ B R T Cu,S, IMiFE 14.1°, 39.5°, 49.4°,
55 4°% N E L T XN T MoS,(002)., (103)., (105). (106) AHTAIMIATEIE, X —45 R —HAIESE MoS,
ReElu PSRRI

IMi7E HKUST-300 fi) XRD K%, JET HKUST-1 AURFERTHHIEREARTSRIEER , JRdB iR (i W
K 3(b), FEATHTAA 36.4°, 42.3°, 61.4°4b BIRFEIE 53R T Cu,0 B (111), (200). (220) fhTi, 2 BH¥
HKUST-1 F4ELE 300 °C FHEHE T Cu,0.

1(511)1 L __ .
L o X HKUST-1,

| | HKUST-1
|

HK-300
| Cu,S PDF#53-0522

L wswwsss | CuoPpRese
10 20 30 40 50 60 70 30 35 40 45 50 55 60 65
20/(°) 20/(°)

(a) XRDJ % (b) JAFBRCAR HXRDIE 3%
3 HKUST-1. HK-300 #1 HK-M-300 £J XRD [Eli&
Fig. 3 XRD patterns of HKUST-1 , HK-300 and HK-M-300
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23 HERERRILESTSH

WA 4(a) fizs, HKUST-1 (9 N, WRAHRHEERe S 30 18R TV RIZH Athsk, izt Ae s R a st s
BT E RN, RSB E R AL AR TR, IR AR e R Y H4 RS
W, RERENFLAEAE, KR FLAR /A7 B — 2 E B A A LA FLE5F . HK-M-300 (1) N, IR
MHEEIRZ AN 3(b) s, HAFE TV BRI, SHIXS R 7 0.5~1 B, MR R A= BAnBE RIS,
H3 # R, KR GHE HK-M-300 AN LESHTATE, HALE R EWIESE TE A EEA Y ZZ L
SERY, W 1 s, HKUST-1 @R MEAHEIL 1695.79 m>g !, i HK-M-300 HEEH N 43.49 m>g ',
ATRERZRE R 200~300 °C B R A T 208 8 A HINELRZE R = A 300, T BB th AR s At A
) Cu,S 35 FE TR FLIE. FhEdE i R, HK-M-300 HAE REANFLILEA (0237 em® g ") , HHAFLE
4 21.87 nm, iEHEF HKUST-1 (1.53 nm) , XFHLIRGEH R TA LS R aE AR R HE T R 4
ST LS

500 180 ¢
M 160 +
— 400 W‘f‘ g 140
» 300 * 120
g g 100 |
= =
= 2001 ® 80r
X =
= & 60r
= 100 B 4l
20 F
O I 1 1 1 1 1 1 0 i
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
ABXTE I (PIP,) ABXSE I (P/P,)
(a) HKUST-1 N 15 fid b i 2% (b) HK-M-3001N, W i i it £k
0.10 0.006 - o
= 008} =
) o) X9,
. -0004f |4,
£ 0.06 F = r
RS g
. N ]
5 oo4r 5 ¥
= = 0002f
.‘é_
£ 002} s
M Mo
0Ff ol
2 4 6 8 10 0 10 20 30 40 50 60 70
fLAZ/Mmm fLA2/mm
(c) HKUST-1{{fLiz 4 & (d) HK-M-300/15FL12 4315

4 HKUST-1 #1 HK-M-300 89 N, IRFRHiEhZ& M LIRS E
Fig. 4 Nitrogen adsorption-desorption isotherms and pore size distribution of HKUST-1 and HK-M-300

% 1 HKUST-1 1 HK-M-300 f07L 4555
Table 1 Pore structure parameters of HKUST-1 and HK-M-300

i BETH. &Y (m*g ™) AR IR/ (m? g ™) THFLFLE (em*-g ) A FLFLE (em®-g ™) SEHFLAR mm
HKUST-1 1 695.79 116.57 0.650 0.071 1.53

HK-M-300 43.49 37.20 0.238 0.237 21.87
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2.4 REEREBSH

HKUST-1. HK-300 F1 HK-M-300 [ FTIR g HKUST-1_'c—('
PR an P 5 7% . A F HKUST-1, 76 3 440, : W
1648, 1375, 1 440 cm™ 4b (W5 Yig i 43 5301 %6F 1o : HK-300
—OH 45 . C=0 MifRsl. O—H 2R '
3, C=C 4atikzh, ©NEET MOF A HLAL . o
& H,BTCH!, £ 740 ecm™ Ab A9 W e 1% 2 M HK-M-300 EJOH: a0
Cu—O 4z s =1, &4 MK HK-300 ! S
FTIR /3% 5 HKUST-1 f9ARMIML, i 75 HK-M- ony c—oic o Cus
300 (1 FTIR E#Ed, JET HKUST-1 B9 EI3REE 4000 3000 2000 1000 0
WIS S ST 2, KT RS AR T 4 P em!
f) MoS, FELI§T T AH I B 68 A A 20 4h Rl , T 7E 5 HKUST-1. HK-300 1 HK-M-300 &)
3 440 e Ab I S TSR A ACIE AT R Pl TR fBEMAISMRE

e T 2 [ 7K 49 T —OH. A4 a5 sh s A 40, 1 Fig. 5 FTIR spectra of HKUST-1, HK-300 and HK-M-300
480~610 cm™" FALER )R T Mo—S™ Fil Cu—S*,
2.5 XPS ofh

ABFERA XPS MR AT A EHAT R AR AL #E . HE 6(a) i XPS B nl %, 5 HK-300
b, BR Cu2p. Ols. ClsIZ4h, 7E HK-M-300 Hr i ISR = Y Mo3d F1 S2p (I, XK W] MoS, B AL
I HKUST-1 £4 . filE 6(b) aJ%1, HK-M-300 1 Ols 439 XPS EIEAIHIE M : C=0 4 (530.5 eV).
O=C—O # (531.8 eV) fl C—OH # (533.7 eV)™, HIE 6(c) Fizn, C-1s [543 B XPS E% 1l 43
C=C % (284.83 eV). C—O f (285.92 eV) Ml m—m*i (290.0 eV)3 L) Cup AY/MIEALA 45 R 2 i
B Cu(l) EIEY, 454 S2p Al Mo3d iy4rish R, KW HK-M-300 HIEAL T Cu,S #il MoS,, %5 XRD K
TER A R —E

Cu2p

Ols Cls
HK-M-300 Mo3d
S2p
1200 1000 800 600 400 200 0 202 290 288 286 284 282 280
iV GirigleV
(a) HK-300F1HK-M-300/XPS i1 (b) HK-M-300 C1s¥54ii%
Cu(l)2p,,
%
540 538 536 534 532 530 528 526 965 960 955 950 945 940 935 930 925

4iEfEeV By

(c) HK-M-300 (5O 1sk5 i3 (d) HK-M-300ft) Cu2p5 4t
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Mo(IV)3d

52
Mo(IV)3d,

S2p,, S2p,,

238 236 234 232 230 228 226 224 222 170 168 166 164 162 160 158
4 figleV 4 figleV
(e) HK-M-300 AyMo3d¥& 4k (f) HK-M-300{ S2p¥5 4t
El6 HK-M-300 i XPS [Elit
Fig. 6 XPS spectra of HK-M-300

TSR ERIAR

1) BEME HK-M-300 Byl 25k ARk T HK-M-300 il 45 #H HKUST-1 5 MosS, 1
o, SR, EARARLZRBRKH SDZ MR ANE 7(a) B, ATUL, B R G # R HKUST-1 1) Eufi
$EFt, HXT SDZ RYMRMTBCRE I Sk, JEREIRakaE. XATREERAREE HKUST-1 HERE(R, APk
FH & R BB AN D H it B MoS, 40K 7 55 SRR B SN, TR BRSO R ERARL, T4 HKUST-
1YLl BAORERTE T MoS, JoiEA SR I H N TR A58 S S22 K ik, DT 3 B0 BRIk . 7E
300, 450, 600 °C I #5 AAT R B AN 7(b) FiR. AT 0L, AR AR i R R A 32 ZE A
2, LEEEIEWMERERMZIRNZ, EE HK-MoS,-3-300 1WA EEMEA 4, FiFR HK-M-300.,

2.6

10 10r &
—9— HK-MoS,-1-300 —a— HK-MoS,-3-300
081 —0— HK-MoS -2-300 08 —0— HK-MoS,-3-450
—@— HK-Mo$ -3-300 —A— HK-MoS,-3-600
_06¢ —A— HK-MoS -4-300 _ 06
S) ’ L
) O
04} \ 0.4
———%
02} 02t
—3——— 3% -
2 \ i3
a a a . ———g
0 L . , . . . . , . :
0 30 60 90 120 150 180 0 30 60 90 120 150 180
1 KAt ] /min M 5 Bsf i) Amiin

(a) HKUST-155MoS 5 ¢ He it 0 (b) ARG
El7 RIS SRR MR R AR

Fig. 7 Effect of different preparation conditions on SDZ adsorption

2) HK-M-300 Wi SDZ Asem R 34T, Qi 8(a) iR, TEIREE 298 K, WA IR 0.1 g L' A1k
FAESTE] 180 min FYZRF T, MoS,-300 XF SDZ JLT-BAMMIECR, HK-300 F1 HKUST-MoS, % SDZ [
BRI AR 42% F1 51%, 1] HK-M-300 Xt SDZ B EBRFEE 96%, RIE A MoS, MmiEivi 2Tt
R Er:, $Em SDZ WHERERIA ST, K 8(b) iR AANE HK-M-300 £ X} SDZ W MR i 5
Wi, 4 HK-M-300 #A1EM 0.1 gL 42713 0.2 gL' i, SDZ EREHRM 52% 2T+ E 96%, XD %
I T R T 2 A 55 SDZ 454, iEE L ABRE, MY EmE A% 0.3 ¢ L™ F10.4 gL
iF, HET 30 min %F SDZ ByEERHZE P, (H7E 180 min MBI N 54 0E K 0.2 g L7 R4,
W EATFNZE, JREL R 0.2 ¢ L7 B8R . pH WA EZEMINE, AN TR
WG pH 7E 3~11 NZABAKIT, HK-M-300 %f SDZ BYMEFIRCRIYEL, 2558 aE 8(c) Fian. 4 pH 7E 5~9 I,
HK-M-300 FTDAGREEXT SDZ A im A BR3E, AR ImAR . BaAcF, B pH=3 Al 11 B, kX SDZ AR
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1.0 r ‘:!E- b4 ‘f 1.0 -
—¥— MoS,-300 —y—0.1g-L"
osh —0— HK-300 0sl —@—02g-L"
—A— HKUST-MosS, —A—(03g-L"
—m— HK-M-300 o .
0.6F — 3 06} \ 04g-L
- \QQQ’/ -
% A % \?\v//v
04} 0.4t
02} 02F
\E\ S SN
o E a 0Fr g é 5
0 30 60 90 120 150 180 0 30 60 90 120 150 180
M B ] /min W% BF AT ) /min
(a) M FfHHEREXS HE (b) W B4 s )
Loy —vy— pH=3 —A— pH=7 Lor —o— %
—O0— pH=5 —>»— pH=9 —0— 25mg- L' CI
0.8} —@— pH=639 —0— pH=11 0.8} —A—25mg - L'NO;
. 8N 4
hi i —»—25mg - L' CO>
K _06f & —¥— 25mg - L PO
Q S)
S
041 © 04}
— 5
02F 02+
S N,
— a ] a
0 r - 0 L
0 30 60 90 120 150 180 0 30 60 90 120 150 180
18 56 BsF ] A min 1, 66 BsF ] Amin
(c¢) pHARZ (d) ILAEBHE T2
1.0 —y—CM 16 -
—0— SMX I
0.8F —a—SDZ
—A—TC
T
0.6F ¥
5
© 04t
02}
\ - N
o} 3 3 'l
0 30 60 90 120 150 180 HKUST-1 HK-300 HK-M-300
1%, Bt 2] /min R ) A 2t
OENGENEE L A (f) Cuifttjs % kb

El8 HK-M-300 IR SDZ BIRNNE R
Fig. 8 Influences on SDZ adsorption by HK-M-300

ROMIEARE 30% 1 72%, FWRER-SIMIRIESAF AR TR AR T, toh, SEhokRrh s &a
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Table 2 Adsorption kinetics fitting parameters of HK-M-300
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Preparation of HKUST-1@MoS, pyrolysis products and its performance on
sulfadiazine adsorption from aqueous solutions

DONG Ruihai', HU Xiaojia®, Han Aizhao®’, DENG Lin', SHI Zhou"’

1. College of Civil Engineering, Water Security Technology and its Application Hunan Engineering Research Center, Changsha
410082, China; 2. Hunan Provincial Architectural Design Institute Co., Ltd. Changsha 410017, China; 3. Power China Zhongnan
Engineering Corporation Limited, Changsha 410014, China

*Corresponding author, E-mail: shiz61@hnu.edu.cn

Abstract A type of new adsorbent (HK-M-300) was prepared by using a typical copper-based metal-organic
skeleton material of HKUST-1 as the base material, MoS, as the outer layer compounded material and a high-
temperature pyrolysis method. SEM, XRD, BET, FTIR, XPS and other methods were used to characterize the
physical and chemical properties of the adsorbents, the composite ratio of raw materials and pyrolysis
temperature during the adsorbent preparation were optimized. The adsorption performance of sulfadiazine
(SDZ) on HK-M-300 was systematically studied, and the effects of adsorbent dosage, pH, and coexisting ions
(CI', NO,, CO,* and PO,”) on the adsorption performance were also investigated. The results showed that the
stability and adsorption performance of the prepared HK-M-300 increased significantly. When the adsorbent
dosage was 0.2 g'L™" and the mass concentration of SDZ solution was 5 mg-L™", higher than 96% of the SDZ
could be adsorbed by HK-M-300 within 180 min, which was 54% higher than that of HK-300 prepared by direct
pyrolysis of HKUST-1, moreover, the leakage of Cu metal in the solution treated with HK-M-300 adsorbent was
reduced to 13% of that treated with HK-300. The pseudo-second order kinetic model could better fit the
adsorption process, and the adsorption isotherm could be well fitted by the Sips and Freundlich models.
Hydrogen bonding and m—m interactions were the main mechanisms for the adsorption of SDZ by HK-M-300.
Keywords metal-organic framework materials; molybdenum disulfide; composite materials; sulfadiazine;
adsorption
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