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Application of ZIF-8 and itsderived materialsin thefield of water treatment
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Abstract: Zeolitic imidazolate framework-8 (ZIF-8) is a porous crystalline material formed by coordination
and self-assembly of Zn(1I') and 2-methylimidazole. In recent years, ZIF-8 and its derived materials have
shown great potential in the treatment of water pollution due to the special features of huge specific surface
area, excellent pore structure and abundant surface functional groups. Frist of all the research progress of
ZIF-8 and its derivatives in the field of water treatment, especially in heavy metal adsorption, nuclear

pollution treatment, radioactive iodine capture, antibiotic adsorption, oil-water separation, dye degradation

and water environment monitoring, in recent years was introduced and reviewed. Subsequently, the main

working mechanism and influence factors, such as water stability, environmental factors, were analyzed. At

last, the development and application of ZIF-8 and its derived materials were prospected.
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Fig. 1 Application of ZIF-8 and derived materials in water treatment
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X} Po* B A B A (1775 me/g ) A2, (HASHEE
B, FT ZIF-8 MR bRHA AT 4 Ak I B 2 45
5, HE— AR R K PO R RBUR

ol Adsorption
. sA
02 @siE
4</ j DLEGN . CaCh Q)
N ’ ZIF-8 *
H ZIF-3@CA ZIF-8@CA-Pb

K2 ZIF-8@CA Hyfil % K Wzt Po> Ay ad )
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P38 T ZIF-8-FC, HXF Cs'™ i)W B 25 2 5 ik
422.42 mg/g, HWEA—fY ZIF-8 F i 15.9 15, HAEH
IKEAE TR T BAFRY Cs e fFHPEfE . LT 2612
R REE BT A (MR) 1R A Ok e R Bl v T
RN BRI SE4T (PZH) 3T PZH/MR, 45
R, HXF Cs"RyM 755 R 215.13 me/g, A
7 PZH 3590 20% LA L, (AR 78 5 AL T ZIF-8-FC,

ZHANG 2548 T Fe@ZIF-8, 1 UH T 2K iE
Wy U0, 1E pH=4.5 I}, ZA0 kW B 75 1>
277.77 mg/g, XF U0 A i 3 Wk 81k, fERIPERRES
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RHEIM K 2 B R i 5 32 BTG G, XA R b B
THITEMA, WU FEPILL NN-Z0H 5L
( DMF ) RiEFIH# 0 ZIF-8 S5 RNEIE (PAN)
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THPERE (UWSOB ) 4K EF 4R (MCNM ) (& 3),
TE 45 T 2 T 35 R 79 B 1 /K A0 T LT PP 20 B SR B
>90.1%, fEEEFAELIE 1 h 5, MCNM 435076 5 & 5
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Fig.3 Flow chart of preparation of MCNM for oil-in-water emulsion separation!*™
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i FETF ZIF-8 MG BRI G AV o5 DA S o S K
BERE, DU SN T —Fh LT ZIF-8 (i RhB %6t
MRl (L 4), LAXUE S50 S SRS o™
MLk, Z5RERH, ARSI (PVP) %
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R, ZIF-8 4K S it i K FN -z A EAE K
KAEE T XA TRt ae )1, S HME T & RA
HUHEZERA R SR R AL, 36T ZIF-8@CM Y %E
BT EAE I | AR, i B 2305 e A 5%
TR O HREORCR | 5 v ORI 28 B AR s () A 1

AR YRy T, 3T ZIF-8 AR
KEEE MRS M AA s, Bk, JF R
Fa e R B S50 T Y B MR e Ry ZIF-8 4k
W EE, 94, KT ZIF-8 SR YR
NS (CANYRPH T | OVAR R pH . S ] AT
B ) M RRGEARZ , NI ; TEKIRIREE I
W7, vlaE 5| A —2e iR SR X ZIF-8 i
frofbl, DIMGsR ZIF-8 RmIhfedsdt, vhmtmH
W RF 20 3 TR o

2 ZIF-8 REMEMBIATFTKOENEE
HIE

ZIF-8 AT MR R TH A 1F 2 DI Rgik 4y, an
fRECAL B Zn SR N JEF BRI 4 A, H i %t
N TR REM AL . EEEAN EAE A z-n A EAEH .
ULAk, ZIF-8 78 /K A Bad 72 o id vl B AL $5 # Ha e 5 | AN
FeAAL LRSS 22, ZIF-8 76 Rk His Y 1y i 3t
e, AIRERS R bR —Fh e 2 Al LB,

2.1 EEES|

JIAN 2R 23 il % T ZIF-8 44 KM B 5]
16 pH=7.0 i}, As(T)F1 As(V )Fr)f5e KW it 25 1 4 5]
4 49.49 F1 60.03 mg/g, W FFIHLIE 3 B2 ZIF-8 KM

Z
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site 4o 2t By

BG5S —_—
a0y P O

5 As(THAT As(V)R#FR S /EM . JTHUNG 45
BAFLEI AR ZIF-8 Z5, T bRk
R ( ASA ). #F5EREI, JrfL ZIF-8 X} ASA I
PREZS B, W b, LA P % I B 5 25 5 P
"o AE pH Mg 4.0~9.5 If, ASA? 577 1E HLff () ZIF-8
Z A EAE IR 2 kA=, pH<9.5 B, 577
L faf 1Y ZIF-8 [MIAFAEHE R 1, #E pH>4.0 B, W2
HEATBES T ASA 57 IE ML ) ZIF-8 2 [1] 1) 55
A EAE W, P, ASA W B EE 3= 5 a1
1EHL T Y ZIF-8 1 5 ASA A E TR 2 1) 1y
FAHE A .
22 EA1EA

MIN ZELE i T e FesO4@ZIE-8 #4 KL, Hixf
UO3 By W B 25 e 35 523.5 mgl/g, WEFFHHLEE % 2
Zn JRF 5 UOT Z LA . LIU U794 T Z
MEsc M S ZIF-8 E 5 (CS/ZIF-8), HIT Bk
Ky UV, 78 pH=3.0 i}, CS/ZIF-8 %t UV
e R 25 48R 629 mg/g o HW FHHLEE AT fE 2 U(VD)
Sk | FIE S ECAIAEH . WANG 2R
JEA K R4S T ZIF-8 5 RGN E SR
( ZIF-8/PAN ), fE pH=3.0 i}, ZIF-8/PAN %} UO3"
f e R W it 2 b 3k 530.3 mg/g, WML £ 2
UVDHFE R T Z BB B (S ).

5 ZIF-8 W Hft UO3 Ay bR
Fig. 5 Mechanism of ZIF-8 adsorption of uo3
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CHAO M R L I (PDA) RE M
LiYIREF R L, B ZIF-8 YK iR 5
LY, 19%] 7 ZIF-8/PDA/PAN, HXt TC H
A W B RCR A A M, R 298 K B AR
W R 75 e e ik 478.18 mg/g, W FHHLEE = H )& 7-n AH
HYEM ., SUN N4 Cu 243 ZIF-8 83| T
Cu-ZIF-8, HX} TC W 6E ))& 58— ZIF-8 1) 2.4
&, 1£25 °CHf, TC 1E ZIF-8 W [t zh 112 -4
W R A 307.9 mg/g, WRRHS R S E 98l
F1 Langmuir #5271 GEE AR G- Ho W) &, W BRHALEE 32 228
TR R Z A H 7-n A EAEH . SARKER 257458
HE WA (IL) 5 ZIF-8 454 iFmiss 1
IL@ZIF-8 fii m A #L (IMDC ), FTBrA F 15
FH) 3-(3,4- A AEIE)-1,1-—H MK (DUR) Fl 2,4-
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THEAREILCIR (2,4-D), 25 IR, IMDC X DUR
F12,4-D 1 5 KW R 25 5 53501 8 284 Fil 448 mg/g.
W7 R AL B 3 352 IMDC o 1 R Jii 1) -7 AH EAE .

2 1 H2 TESr ZIE-8 K ZIF-8 fifA: bkl £
V5 YL IR 0 B W R AIL R, 45 R S s S Ye 2
B AR B A A B R

K1 ZIF-8 BT RER K v 175 ey e B B8 g B 1% B #L B

Table 1  Adsorption capacity and mechanism of ZIF-8 and its derived materials for pollutants in water
FE Uaiiie7] R 258/ (me/g) W RS AT 6] /min B fd: pH FZHLH %7 ik

PHCS-15@ZIF-8 Pb*" 462.9 — 5.5 i H A AL A [32]

ZIF-8@CA Pb** 1321.21 120 5 LR [33]

MNPC Hg** 429 2 — e oA [38]

ZnS-ZIF-8 Hg** 925.9 — 5 BT A B [39]

ZIF-8/FA Ccu* 335 240 5 F MR . FLBR IR BT [40]
Zn® 197 240 5 GRS
Ni?* 93 240 5

ZIF-8-FC Cs* 422.42 — 7 BT [41]

Fe@ZIF-8 uo3’ 277.77 720 4.5 FreEH] [43]

ZIF-8/PEI Uo3* 665.3 — 5 B A AE [45]
ReO; 358.2 — 3.5 B Az AE

PVD/ZIF-8 it 73.33 250 8 | [46]

ZIF-8 TC 303.0 45 5 Jic Ao [49]
OTC 312.5 45 5 fic v A H

ZIF-8@CM E2S 7o — 7 — - FHEAEM [65]

RhB@ZIF-8 Ccu?** 608 30 6 e (S A [64]

ffL ZIF-8 ASA — 10 7 A | [68]

Fe;04@ZIF-8 uo3* 523.5 — 3 iR E T [69]

CS/ZIE-8 16/QH) 629 — 3 fie v/ H [70]

ZIF-8/PAN uo3* 530.3 120 3 KA B [71]

IMDC DUR 284 720 4 - FHAE [74]
2,4-D 448 720 2 m-m AHHAEH

ZIF-8 As(1M) 49.49 12 10 5 [67]
As(IV) 60.03 3 10 L 5

ZIF-8 BTri 298.5 5 6 - M EAE R A [76]
5-TTri 396.8 5 5 fic v A H
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