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B E RHAVEEIED, EREIKEBHRM (PSS) A H T 4 Fe,0, R 1 5 S 4K ZIF-8 522, W& R T #Et:
1 7% 42 I8 A DB 42 Fe,O,@ZIF-8, X I B 2 B A8 AU G BRI R 2T (PR RE E AT TR 5T, B 88T R L0900 16 vk
FHAMEITE] . Fe,0,@ZIF-8 FoliniE LI pH XWIPREL LBRAY52M], SEM. TEM, XRD, FT-IR & VSM EAEZEHIE, ZIF-8
YK BRI 3 T Fe,0, 3R E, TE R T MBI Mgt , JF HEG LR mi2etae. ML as LR,
R de A pH R 6, MBI i R 500 mg-L™'s 24 K g B[R] 35 1) 180 min B, W BfF 25 3107 o R B2 7 1 % i 3
Jysf AR SRR LR A R, KSR AT YR FE Fe,0,@ZIF-8 L W Iff 3l J1 24475 & —Ssh i 5 fe, WM& R 2k 77
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BLF WEGE T ZIF-8 XA 528 By (PNP) RO ML, AR5 R B, ZIF-8 78 i i A4 25 14 T R 4% = &%
VEREME M B PNP, [RIE, WM 2A K2 A AERHE S W B 55000 T K A B a2 2107727 5GPV )
FIH B i Fe,0, BE 1 #4BH5 MOF-5 & 4 7E Fe,0,@MOF-5 & & #18t, #IEW] Fe,0,@MOF-5 & & #1
BT F WIS AT 2 R AR IR B BT LR BEgY, ASHIE 9T SR RO 2R B R 4 (PSS) 4b B Fe,0, % Ifii
BeAEK ZIF8 522, EHIRHBHET, W& ik 5e 48 A Pl 42 Fe,0,@ZIF-8, ifiid SEM,
TEM. XRD. FT-IR }¢ VSM X HHATIE 504, %58 T WIR L0 16 vk B S 4% il bt 1] . Fe,O,@ZIF-8
FHi . pH %5 R X Fe,0,@ZIF-8 M 8 0 4 I R 21 R /K (52 i 5 8 8 1 JHL I B 8 g 27 g o 4
2 BT T Fe,0,@ZIF-8 1Y BE £ B M B LA MG A A= PERE, AFFR il N B & &8 A HUE 446 BHE
YRk B2 b Oy T 0 N BRI S 2

1 SCIGER4Y

1.1 SEWNFE S

A% BT K (AL104, HERR# -2 R 240 4% LA BR A F]); # 4l K ML (Ther-mo Scientific
Barnstead Easypure Il ); ¥5 %3 71 L i FEAF (ST T ) B T4 (DZF-6020 K, i
WA ERFEARAT); HIETEA 101-1 8, FilEREEM LB RAAHRAR); pHit
(PHB-4 8, | VA FL Bl 22 A B A0 A BRA Bl ) AUED RE/K W 1H IR IR 3% %% (SHA-B, 43T BT &%
AR TA; HHif5E (Quanta FEG %Y, 3E[H FEI /A F]); 43766 T (PhotoLab-7600 %, 38 3% 8K rh [
ST R A FR 2 7))

ARSI . ANAKEHIRE (Zn(NO,), 6H,0)(4 M4, [ 254k 22 55 A R D)y 2-H JE wkomk
(CHN) M4, PR TR A BRA R BIE LSRN (PSS)(30%, B hi T ik A RAF); H
e (CH,OH)(Z3 4, Bl T4 R Fl); Fe,0, 40K WUk (99%, W#l A& K&AARAT); Ak
1 (NaOH)(4#r4li, FEPR)IARAE TABRAF]; $hfe HCH(Hral, TEIRNARA TAHRAR); Afbih
(gt Brpr TIAFARAFD; KIRL rtral, Bihr TikF A BRAF); B K, LRE AN,
1.2 WS BAENE L Fe,0,@ZIF-8 HIF| &

Fe,0,@ZIF-8 & i3 W SCik ip 19 5319, ¥ 1.5 g iR IE 2 W i BR 41 (PSS) I f 7 150 mL 2
B K If R AL BE 30 min, PO AL PSS WU, #F 0.25 g 1Y Fe,O, 94K BUR N A 3 PSS W I 18
iR N 30 min, SRJT, ik AN RO Fe,0, 4N KR T 540 B IF K Ve 3 W b3S Y
Fe,0, 4 KOk 5% 21 ZIF-8 A& i (1,19 g iR BF, 2.63 g — HIFLBRME A 80 mL H %), 7E 50 C
K AT, HLBEEHE 8 h, K5 i i WL R85 1 Fe;0,@ZIF-8 74 1 4% 5e UKL 5 S AR & 53 85
FH W BES W DR A REPERL T 3 3K, AR 2S THRA T 60 C BT 12 h, /5 3K Fe,O,@ZIF-8.

1.3 MRIRIE

KM B F B 8E (SEM, Quanta FEG, FEIZA®|, 32 [E) f1:E 8 B 1 7 %% (TEM, Tecnai
F30, FEI/AR, M) X4 )8 A VLB 28 Fe,0,@ZIF-8 RO IE S EAT 20 81 o R X B £k A7 5
(XRD, X/Pert PRO MPD, WAZNEL AR A FRAF], fif 22) X Fe,O,@ZIF-8 [ i {4 45 44 17 KA .
Fe,0,@ZIF-8 2 Il ‘B it M1 {5 B oK F 8 HL 028 3 21 4043 56 6 B 11 (FT-IR, Nicolet iS50, Nicolet 24 7],
FE) WE . Fe,O,@ZIF-8 HIRE2= 1 RER HHR SIFE S #E# T (7400 74, Lake shore 24 F], JEE) #E47IK
1.4 %P SEI8

AR S 56 1 B I B9 T S R W R 2T B e R K, g M 4 JE A AL S Fe,O,@ZIF-8 14
BN B AR, FE— RIVBAE R 50 mL MEETEIR N, 813 20 mL MR 20 YL Rbia i, HERR i —
E I 1Y) Fe,O,@ZIF-8 WL, $HEE M ARG #5 ., 25 C MEENRS , WM —BEamE)E, M
FE 04 W Bf 351 Fe,O,@ZIF-8 NI 43 25 ok, B2 WROH A YO BE v e Ye A, SR )5 430l T
15 Fe,O,@ZIF-8 WK Bf 25 5 RN SR 21 e B e
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2% R A ML W B B 35807 08 W (1) A1 ()
G -C
T]:

S X 100% )
C,-O)V
qz( 0—C) Q)
m

2P g EBRE, G, MR WA, mg L'y CHNIELWEE, mg L' g hW B mg p
i, mgg's VABWIAR, L; m o Fe,0,@ZIF-8 fit, g.

1) W% B 8h 2 5286 . BOAS [R) 900 4 vk 52 19 20 mL WISR 207 W, 400 Fe,O,@ZIF-8 W Fff 57 10 mg.
fE 25 °C P TERIRY , 4RIt 5. 10, 20, 30, 60, 90, 120, 180 240 min J5, B.LIRAH
WD VWO o W B R B — S g D 2E T AR R gy 0 2 AU R AT A . — 2
AR 3), s LR @),

In(q, —q)=Ing - Kt (3)
t 1 t
- = +— 4
9 K. q. @

K g, R W R A B R B, mgeg s g IR BRERIAE ¢ 20 R e B i, mgeg s e S IR ERETE]
min; K, N—H3 23R EE, min'y K, M 98 )1l R B, g (mg-min) ',

2) W BFF 45 2R 0 A o BC B 20 mL A 4R R E R 50~300 mg- L A NI SR ATV W, A 10 mg fiY
Fe,0,@ZIF-8 WL B 57 o BB AW AY pH T 2 6, FEAE 25, 30, 35 C FibfidRy, HEWMAE]
Ao W B S B Langmuir W B A5 3R 7 B2 UL 2K (5)) FN Freundlich W B 45 3 5 UL =K (6)) #E4T
A

C. 1 C.
SR 5)
9. qb g
1
Ing =InK;+—-InC, 6)
n

A g AW R BN, meggs COM P EWE, mg' L' g M Fe,O,@ZIF-8 i iz K
W R, mgg's b R REA L H AL K, A Freundlich Z%%; n & Freundlich % %8 .

3) PEREMC I S . FES2ER i B Fe,O,@ZIF-8 15 A W [R50 LA W B W SR 21 . P43 5 86, HY ik
RO IEEEGLRL, LUK % % Fe,O,@ZIF-8 AL M B PERE . B 30 mg L' AR [F 44t 20 mL, il
A 10 mg 1) Fe;O,@ZIF-8, 7EH & i BT M 12 h, W05 W B Ao v B

Y PEAPERE LK . Fe,0,@ZIF-8 Wt 50 mg L™ (WIS 2T 38 W i, ol FH 28 18 /K s &2 v ok Wi o
F, B SR 0.1 mol- L'y NaOH ¥ W AT MW, SRS HETHI T — Ak, B 5k, H%
Fe,0,@ZIF-8 AWy B} At i B
2 #HR5iTE
2.1 Fe,0,@ZIF-8 3R{E

1) SEM #l TEM 43 #Hr. &l 1(a) ~ (c) SR FEA [RIBORAEZCT (1) SEMIE, R LIE Y, Fe,0,@ZIF-8 44
KL 5 BN R g 57 7 IR S5, JF R0 TR Z ZIF-8 Mk . &l 1(d) ~ (f) i Fe,O,@ZIF-8 7£
AFTHRAEE T B TEM B, ATLAE 1, ZEAGME2 8 BB, ZIF-8 & Y A K 7E
Fe,O, 4 KUk R 10 o X Al i ME &2 & 1 REAY S YR 42 78 200 nmZE 45 . SEM Al TEM 26 £iF R 4 b UiF B
T A A RERL A A% S 45 H 1Y Fe,O,@ZIF-8.

2)XRD 43#r. HiE 2 A%, Fe,0,@ZIF-8 #HEHE20 #730.16°, 35.52°, 43.18°, 53.52°, 57.06°4h4HHHH
TR, 5 SCEG Hh Fe,O, (9 RAE BIE L, FRAEE 07 & A W], 43 51 X5 B (9 /& Fe,O, 1 (220).
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(a) 10 um SEM (b) 2 um SEM

(d) 0.5 um TEM (e) 0.2 um TEM (f) 0.05 um TEM
B 1 Fe,0,@ZIF-8 [} SEM ElHl TEM K&
Fig. 1 SEM and TEM images of Fe;O,@ZIF-8

(311). (400). (422) F1 (511) 777 5F & 1w o [&] B,
TE(011), (002). (112). (022). (013), (222) kbHi | lFeO‘ 1
T 5 S0 FRAF (Y ZIF-8 & 38 % i — B A4 A 5

W, FTLL, AT Wi E Fe;0,@ZIF-8C ML H) A Al , ‘ | Fe,0,@ZIF-8
H. Fe,0,@ZIF-8 t' Fe,0, [ i ) 45 g 1 47 i1t 51

HH == =
W . 3% Ui B Fe,0,@ZIF-8 AV H % ZIF-8 fY
BB IR FLAT Fe,0,00 REHE 53 8 LLJ ar
P - 0 10 20 30 40 50 60 70
3) FT-IR %3 #7 . M & 3 1 (1) Fe,0,@ZIF- SO
8 LTSN 1, E 3 454 e Ab ik LT X A2 Fe,0,BZIF-8 I XRD I

T TF i O—H BEAYEAE IS . 3 135 cm! Fig. 2 XRD patterns of synthesized Fe,O,@ZIF-8

12926 cm™! 3 VA J& T ZIF-84%5 ¥ v K s 43 1
I7 B 6 5 05 5 W B9 C—H B A 4 AE I o R R IR R C==N 4 1% {1 45 IR 3h 06 B AE 1 565 em AL,
C—N B 19 4 30 W S 06t B 7E 1146 A1 993 em ™ b, 7F 420 em ™ 2L T Zn—N B REAI R a0, i
Y S AF 580 cm ™! b IR T8 T Fe,O, () Fe—O $RENMLURIET, 254 [RAMHT, AT LLE— 25005
B B A% 56 45 74 ) ik J2: Fe,0,@ZIF-8.

4) VSM 43 ¥ . Ui &l 4 i 7x , Fe,0,@ZIF-8 By 6 it 171 2& ki JF A5 f9 S B il £k, 3£ B Fe,0,@
ZIF-8 B R #L B () 8 R . Fe,O,@ZIF-8 118 A% AL 58 B2 O 49.68 emurg™, HI T° ZIF-8 7E5¢ 2 1
5, Fe,O,@ZIF-8 [ 1 161 A1 BE AH XF T Fe,O, A FT FE Ik, {HJ& Fe,O,@ZIF-8 154Kk B A L 5 1 W
PERE
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Fig.3 FT-IR spectra of synthesized
Fe,O,@ZIF-8

2.2 RIRLIYIERE R RATE R0

ME S ATLAFE H, fER—WET, Fe,0,@
ZIF-8 114 B A7 W B 25 1t Bifi 2 s 1oz BsF ] f 385 o i
Bahn, e RN O ET 10 min 25 A7, B 0% B 2
T C A A7 W R A 50%. 3% 3% B RN dR W
S PR W B B B o >4 B g I [E] R 180 min B,
Fe,0,@ZIF-8 1 540 W it 42t & W7 35 ) 75 . Jf:
HAEARF RN G BE T, Bl ) 4 v B
(Tt Fe,O,@ZIF-8 FY {37 W it 2t b 34 5 7
o M iEHk E i 30 mg L A& #] 70 mg L
i}, Fe,0,@ZIF-8 {5 {37 1 Bt 4 th 60 mg-g ' TH
FE 136 mg-g ',
2.3 Fe,0,@ZIF-8 3% fin £ KIS N

6} Fe,0,@ZIF-8 #& Jin 12 X W B %01 Y
M, 4 Fe,O,@ZIF-8 £ NN 5 mg B, W Fff
b2 R ik F) 68.7%, M 5 mgZEfLF] 10 mg AT,
Fe,0,@ZIF-8 XF Wil J 21 e ¥} i 25 B & T & %)
95.2%. 4 Fe,0,@ZIF-8 ¥ h &t K T 10 mg, H
BRI A 98%, WIS 21 A Wi B 2 Bk SR T 5 i
EAK, I HBEE Fe,0,@ZIF-8 W [ 571 4% fin 2
AN IS, L7 I B 25 i 0 — B
TR PR Y G b ) B vk B AR BRI 2 B, B
5 £ P I o 50 R R T el e o R A 7 43¢ o
(38 Z2 s/ o HLad 22 6 Wi B 5] 2o S B0
B RS A5 B SR AR N B, 3860 T 9 A0 M B

Fe,O
60 :

40 Fe,0,@ZIF-8

374

20

| %

-60

WEALHEFE/(emu - g71)
o

1
-15000 -10000 -5000 0 5000 10000 15000
R Oe
W1 0e=79.5775A -m™,

Kl 4 Fe,0,@ZIF-8 [ VSM &l 3%
Fig. 4 Magnetic curves for synthesized Fe,O,@ZIF-8
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Fig. 5 Effect of contact time and initial concentration

on CR adsorption
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Fig. 6 Effect of Fe,0,@ZIF-8 dosage on CR adsorption

IS, MZBFMERE, 2 rMHIBN G A R I, 258 Fe,0,@ZIF-8 WA FH &N

500 mg-L™',
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2.4 pHHRIEM

FLHL 20 mL %) 50 mg-L™" A RIS L0, it 0.05 mol-L™" ) NaOH ¥ % A1 0.05 mol-L ') HCI %5
WU pH M 3 AR 4K 3 10, Fe,O,@ZIF-87 71 (14 4% i &k 10 mg, 7€ 25 °C 254 T LA 180 rmin™" )
B R AR 6 h, FIHIRESA W 0] 5 o 25, SR a3l A 20 SO BE T e W I 43 6 B, B AR
W 1 1 pH X} Fe,O,@ZIF-8W Bt &5 SR 1 52 e, SR 45 SR AN & 7 fros o W8l 7(a)ffF x4 pH<6.0 B,
Fe,0,@ZIF-8 I F A7 W B 75 i bl & pH Wi i b, i B S iR EEAR K 5 7E pH=6.0 B, B W it
IR KM, XJE T Fe,0,@ZIF-8 i 1Y 1E FL far i 3, SRR 7= A a5 5
WG B T R s 24 pH>6.0 Fih,  BA{S I BFF R BE 5 pH 9 T R /N o 33X AT Rl L 7(b) R RR . SR A5
Fe,0,@ZIF-8 (Y45 250y 8.37, 4 pH<8.37 i}, Fe,O,@ZIF-8 I &7 A 1L HLff (1), 1hj W SR 41 43 1%
A LT, Fe,O,@ZIF-8F Ay 2 (4 #5717 W BE ISR 2T g okh, B JS pH AT, ¥ WP Y OH &
Wt 22 31 H A B 1 WILR 20 4 k) 3% 4+ Fe,0,@ZIF-8 F W B A7 45, M-S B0 & T . 24 pH>8.37
I, Fe,O,@ZIF-85K I H J5i A 1Y 1 W 4 5% S R b far , 8 554 0 F 9 MR 20 0 A B HE e B0 B
WA s G G, Rt FE(R pH I, S | D ERIRZT R s hn, BEE pH i, WIERZLY Fe,0,@
ZIF-8 Z A P2 AR H L 5 7, W o i v A

100 105
L — .
8 - ~ 100}
96 | T~
e 9.5
94 b
92t 90} J

W fE/(mg - g7')
PH,

90 85k /
88 | a e
80F ———a—n—=
86 / /
84t 751
2 3 4 5 6 7 8 9 10 11 2 4 6 8 10 12
pH pH,
(a) pHAYRM (b) Fe,O,@ZIF-8 551 ki
[# 7 pH IS0 LL M Fe,O,@ZIF-8 %5 i, i
Fig. 7 Adsorption effect of pH and isoelectric point of Fe;O,@ZIF-8

2.5 WMz hE
H1 I8 AT T, O B RO A 4005 4 2RO T s Ty A O I R AL T — s S e R, RN G

5r 45
4 m 30mg-L"! 40r :
® 50mg L 35F » 0mg-L”
3t A 70mg - L- ® 0mg - L7
3.0F A70mg - L'
~ 27
S 254+
T, &
S =
g ! 20}
O [ 15 -
-1+ 1.0
oy 4 05F
O L
_3 1 1 1 1 1 ] 1 1 1 1 1 1
0 50 100 150 200 250 0 50 100 150 200 250
t/min t/min

K8 AIRZh g o B L 4

Fig. 8 Fitting results of various kinetic models
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Table 1 Parameters of kinetic models for CR onto Fe,O,@ZIF-8
. — g Sy — gy Sy A
VIl Goo
(mg-L™) (mg'gh) q., ua]{l K, R 9., cal{] K, R
(mg-g) (mg-g)
30 60 26 0.021 0.947 61 0.002 25 0.999
50 98 71 0.024 0.978 104 0.000 63 0.995
70 136 124 0.023 0.963 145 0.000 32 0.993

Ve g, o FIg., o T BB RS R A

PR . BRI BIE BRI | TR, — 8 ) # AR R R 8l ) 2 R A RO AR 4, I
o B f R A R e BB R IR T 0.99, I HLAEREIWI A e B NI R AW T, il —
P2 I BRI Fe,O,@ZIF-8 F7 W {75 i 5 38 3o S50 KA A SE PRS0 e I A AR . X 5
ZHTHIA ) ZIF-8 W ik SR 2T Gkl i iF o8 0 — 2, R, (A SRR SR 2T 7F Fe,0,@ZIF-8 [ Y W fff
SRR R G B ) E AR X R Fe,O,@ZIF-8W [ Wil R 21 (1) ik A% I - fb 2 W B el 2

2.6 MR

ST IS R 1 VAR 00532 o =21
Fe,0,@Z1F-8X i it Z G o} I SR 21 1 37 W% Fff 25
HANKIE N, IR EE R 25 °C A2 35 CHF, F
157 0% B E El 211 mg-g ' FHE R 385 me-g !, Ui
R IR o6 2 17 Ay W A s 1 o 3 EL B R MR 214
IR B Cy S T, T B s 380 4 A0 e 1) 1 £
WS C YGhn, P W Bt ) 722 ks B Se ik
MG B W AR 2% . B A Langmuir W% Bf 45 I8
J7 T 1 Freundlich M B 45 i J7 2 23 1) £k 1 41
A W2 B A5 IR 2 T A R L A5 B A IR O R Y B
PAGETR (AL 10 Fr) o W BN 4R B AR G 2
B 2, HE 10 7TH, Langmuir 55 I8 W fff

1.0
0.8
T 06F
&
& 04t
S
02
O -
0 50 100 150
C/(mg- L")
(a) Langmuirt B8 &
Kl 10

200

400

350

300

250

q/(mg-g")

200

150

100

—a—25%C
—e—30C
A—-35°C

100 150 200
C/(mg- L™

K9 Fe,O,@ZIF-8 X WIS £1 iy Wi B} 252 113 28
Fig. 9 Adsorption isotherms for the adsorption of

44

CR on Fe,0,@ZIF-8

1nCc
(b) Freundlichf 4 &

AN ) 0 25 it £ A8 45 45 2R

Fig. 10 Fitting results of various adsorption isotherms
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% 2 Langmuir 1 Freundlich & 0] R &
Table 2 Langmuir and Freundlich adsorption constants and correlation coefficients

Langmuirf$i7! Freundlichf57%Y
L/ °C
Gunax /(g ™) b/(L-mg™) R, R K /(Lg™) n R
25 211 0.135 0.024 0.992 101.21 7.44 0.881
30 327 0.184 0.018 0.998 105.81 4.12 0.934
35 405 0.192 0.017 0.996 112.78 3.39 0.944

R H A T B AR G E . i 2 AT, Langmuir #5579 2015 3] (9 7] g 250 5 (R>0.99), ik
Fe,0,@ZIF-81) W I} 45 i 26 £ & Langmuir #1754 . 3% 3 B Fe,0,@ZIF-8 X W FE LT Yt} 1) 0 A7 Sk J2: 2R
JEW M o [FIE, RO(EINTE 0~1 Z [0, RN 25E 5 647 BRI, Langmuir W B 55 5 22858 8038 FH T
Fe,0,@ZIF-8%F W R L1 1) £ B o 38 i Langmuir B 45 R A58 A9 11 5845 31 1Y Fe,0,@ZIF-8 $5c K L7 W Bt
25 405 mg-g !,
2.7 Fe,O,@ZIF-8 BY3% 5 0% B 14 g

AR FZELT Fe,0,@ZIF-8 X YLl i BEPEMR MEPERE , 45K 11 k. Fe,0,@ZIF-8 X F 4Lkl
() 25 B R WSR2 > B B2 5 86 >H SR> FH L i . X 156HH Fe,0,@ZIF-8 X YLkl 4> F 25 G e 1A 2=
S, FF BT RE AN YRl o TS5 A RN AL A S FR o W Y SE i R T Al A O R A 199 BH S T 28 AL (R

Yokt TESCRAUET . REHA IEHAT Fe,0,@ 100p
ZIF-8 FY HY 5L 5 ek} & A H i B, i O -
SR 0 0 R B R B T A 3 3 2

A A LB 00 B B TR AU B, Fe,0,@ 3
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Preparation of magnetic metal organic framework Fe,O,@ZIF-8 and its high

efficient adsorption towards azo dye congo red

JIANG Shaojie", WANG Hongwu

Key Laboratory of Three Gorges Reservoir Region ’s Eco-Environment, Ministry of Education, Chongqing University,
Chongqing 400045, China

*Corresponding author, E-mail: szhjzx@126.com

Abstract The magnetic core-shell metal organic framework Fe,O,@ZIF-8 was successfully synthesized by
treating the surface of Fe,O, with sodium polystyrene sulfonate (PSS) and inducing ZIF-8 shell growth on it
under continuous stirring at room temperature. The performance of adsorption and removal of azo dye congo red
by Fe,0,@ZIF-8 was investigated. The effects of initial concentration and contact time, Fe,O,@ZIF-8 dosage
and pH on congo red removal were investigated. The characterization of SEM, TEM, XRD, FT-IR and VSM
showed that ZIF-8 nanoparticles have been successfully loaded on the surface of Fe,O, to form a typical core-
shell structure with excellent magnetic properties. The experimental results showed that the optimum pH was 6,
the dosage of adsorbent was 500 mg-L™', and the adsorption equilibrium was achieved at the reaction time of
180 min. The adsorption kinetics of congo red on Fe,O,@ZIF-8 was in accordance with the second-order kinetic
equation, and the adsorption isotherm followed Langmuir model. Fe,O,@ZIF-8 adsorbent had high selective
adsorption performance for congo red and presented good reusability in cyclic adsorption. Therefore, magnetic
core-shell metal-organic framework Fe,O,@ZIF-8 had broad application prospects in the removal of congo red
dyes as adsorbent.

Keywords magnetic metal organic framework; Fe,O,@ZIF-8; congo red; adsorption kinetics
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