NGHIEN CUU TONG HOP VAT LIEU ZIF-8 BANG
PHUONG PHAP DUNG MOI NHIET

Mai Thi Thanh'!
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Tom tat: Bai bdo trinh bay két qud nghién ciu tong hop vat liéu ZIF-8 trong
dung moi methanol ¢ nhiét do phong. Vat liéu duoc ddic trung bing cdc phwong phdp
XRD, BET, TGA, SEM, DR-UV-Vis. Vit liéu ZIF-8 tong hop duoc c6 dién tich bé mdit
1383 m*/g, do bén nhiét lén dén 400°C. Ddc biét, ZIF-8 c6 4 ving ndng liwong bi kich
thich: 5,2 eV; 3,5¢eV; 2,1 eVva 1,8 V.

T khoa: 2-methylimidazole, methanol, ZIF-8, DR-UV-Vis.

1. Dat van dé

Trong nhimg nim gan diy, nhom vat liéu khung zeolite imidazolate kim loai
(ZIFs, zeolite imidazolate frameworks) thu hut chu y clia nhiéu nha khoa hoc do sy da
dang vé bo khung, sy uyén chuyén trong viéc bién tinh [1, 5, 6, 7]. Trong ho ZIFs, vat
lieu ZIF-8 duoc nghién ctiu rong rai nhat, do c6 wu diém vé do 6n dinh nhiét va hod hoc
[1, 4, 5, 6]. ZIF-8 duoc tao thanh tir ion Zn* lién két véi 2-methylimidazole (MeIM),
theo cong thicc Zn(MelM),. Céac huong nghién ciu vé vat liéu ZIFs tap trung & cdc van
dé téng hop, bién tinh, tim ki€m tng dung méi ciia ching, trong d6 huong téng hop
bing phuong phép dung moi dang duoc quan tam nhiéu. Bai b4o niy trinh bay két qua
nghién cttu vé téng hop ZIF-8 trong dung mo6i methanol.

2. Noi dung

2.1. Thuc nghiém

Nitrat kém ngdm nudc (Zn(NO,).6H,0, Korea) dugc st dung lam nguodn kim loai,
2-methylimidazole (C,HN,, Sigma-Aldrich) diing lam chat phéi tri hiru co, methanol
(CH,OH, China, > 99%) dung lam dung moi.

T6ng hop ZIF-8 theo cac tai liéu [2, 3, 5, 7]: Cho dung dich gom 2,8 mmol nitrat
kém ngadm nudc (Zn(NO,).6H,0) hoa trong 1,4 mol methanol vao dung dich gdm 64,4
mmol 2-methylimidazole(C,H,N,) hoa tan trong 1,4 mol methanol, khudy manh hdn hop
trong 24 gi®, sau do li tam trén may Hettich EBA 8S véi téc do 300 rpm trong 10 phuit,
thu phan rin rira 3 1an v6i methanol. San phdm thu duoc sy qua dém & nhiét do 120°C.

Cau tric tinh thé ctia vat liéu t6ng hop duoc nhan dang bing phuong phép gian
dd XRD trén may D8-Avance-Bruker véi tia phat xa CuKa cong suat 40KV, goc quét
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tir 1° d&n 30°. Hinh thdi ctia vat liéu ZIF-8 duoc x4c dinh bing phuong phap SEM trén
mdy SEM JMS-5300LV (Nhat) & 10 kV. Dién tich bé mit duoc do bing phuong phap
déng nhiét hap phu va khir hap phu N,(BET) trén mdy Micromeritics ASAP 2020,
cac miu hoat héa & 150°C trong 4 gi¢r du6i 4p suét chan khong trude khi do. Do bén
nhiét duoc xac dinh bing phuong phdp phan tich nhiét TGA trén mdy Labsys TG
SETARAM cua Phap véi téc do gia nhiét 10 °C/phut tir 20°C dén 1000°C trong khong
khi. Ning luong ving cAm dugc xé4c dinh biang phd kha kién, tir ngoai trén mdy quang
pho DR-UV-VIS quét tir 200nm- 800nm.

2.2. Két qud va thdo ludn

Hinh 1 trinh bay két qua XRD clia cic miu ZIF -8 tham khio va ZIF-8 dugc tdng
hop trong dung moi methanol. K&t qua cho thdy céc pic nhiéu xa tia X ctia mau ZIF-8
ph hop v6i nhiéu cong trinh cong b trude day vé ZIF-8[1-3], ching to tinh thé ZIF-8
duoc hinh thanh khi t6ng hop trong dung moi methanol.
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Hinh 1. Gian d6 XRD a) ctia ZIF-8 tham khéo [2] va b) ctia ZIF-8 téng hop.

; s y Hinh 2. Trinh bay anh
SEM cuia ZIF-8. Hinh théi clia
ZIF-8 bao gdm cac hat cau
phan tan déu din kich thudc
khoang 60-100 nm. Cac hat
cau phan tan, bé mit déu it bi
két ty, bé mit tinh thé quan
sat r0 rang du dodn vat liéu
c6 dién tich bé mit cao va do
két tinh cao.
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Hinh 2. Anh SEM ctia ZIF-8
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Hinh 3. Duong dang nhiét hap phu va gidi hdp phu N, ciia miu ZIF-8

Hinh 3 trinh bay duong dédng nhiét hap phu va gidi hap phu N, ctia miu ZIF- 8
tong hop dugc. Két qua cho thay duong cong ding nhiét thudc kiéu I theo phan loai
ctia IUPAC. Dung lwong hip phu N, ctia ZIF-8 kha cao.

Béng 1. Tinh chat x6p ctia miu ZIF-8

Mﬁu SBET(mZ/g) SLangmuir(mZ/g) pore(nm) pore(cmslg)

Z1F-8 1383 1909 3,34 1,16

Béang 1 trinh bay dién tich bé mit (S Langmulr) duong kinh (D L va thé tich
mao quan (V ) cla méu ZIF-8 téng h(Yp dugc. Két qua cho thay dién tlch bé mit va
kich thuéc mao quéan ciia ZIF-8 duoc téng hop tir Zn**cao hon so véi nhitng cong bo
trude day[1, 3].
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D6 bén nhiét ctia ZIF-8 duoc nghién ciiu bing phuong phip phan tich nhiét
TGA, két qua dugc trinh bay & hinh 4. Qua trinh mat nudc vat 1y xdy ra trong giai
doan tir nhiét do phong dén 150°C twong tng qua trinh thu nhiét véi sy mét khoi lugng
khodng 6,3 %. Tix 200°C dén 400°C, day 1a qua trinh loai nu6c tinh thé ctia ZIF-8, tic
cac phan tlr nude lién két truc ti€p trong phan tir ZIF-8 tuong ting véi pic thu nhiét ti va
sw mat khdi luong 24,7 %. ZIF-8 phan huy hoan toan trong khoang nhiét do tir 450°C
dén 650°C tuong tng véi pic tod nhiét th voi sy mat khéi luong khoang 43,6%. Nhu
vy, ZIF-8 bén nhiét dén khoang 400°C.
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Hinh 5. Phé UV-Vis - DR(a) va ning luong ciia céc bude chuyén dién tir ctia ZIF-8(b)
Hinh 5 trinh bay gian d0 DR-UV-Vis clia cdc mau ZIF-8. Gian d6 DR-UV-Vis
ctia mau ZIF-8 cho thay ngoai cuc dai hap phu & vung tir ngoai con xuat hién hai van
tu & vang kha kién.

Bang 2. Ning luong ving cam (Eg) ctia ZIF-8

Mau Eg (eV) Eg,(eV) Eg.(eV) Eg (eV)
ZIF-8 5,2 3,5 2,1 1,8

Ning luong viing cAm duoc x4c dinh dwa vao phuong trinh Tauc, diém giao nhau
gitta truc x voi tiép tuyén clia duong doc dd thi(E = E), két qua thé hién trén bang
2. K&t qué cho thay, pic hap thu cao nhat & khoang 210 nm tng véi sy hap thu dién t
n—7* trong vong imidazole, gia tri ndng luong ving cam cta ZIF-8 14 5.2 eV, pic hap
thu & khodng 350 nm c6 thé do sy hip thu dién ti clia Zn tng v6i gia tri ning luong
vung cam 1a 3,5 eV. Sy hap thu yéu cua ZIF-8 ciing xuét hién & vung kha kién tai 390
nm va 750 nm tng véi ndng lwong Egla 2,1 eV va 1,8 eV. Trén co s& nay, ching ta c6
thé dung vat liéu ZIF-8 lam chat xiic tdc quang cho cdc phan ting héa hoc.

3. Két luan

Vat liéu ZIF-8 da duoc tdng hop trong dung moi methanol. Sdn pham thu duoc
c6 cau tric ZIF-8 voi dién tich bé mit 16m, do bén nhiét cao va c6 bon vang niang luong
bi kich thich nidm trong vung t& ngoai va ving kha kién. Vat liéu ZIF-8 hita hen kha
ning lam chat xic tiac quang cho cac phéan ung hoa hoc.
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Title: SYNTHESIS OF ZEOLITIC IMIDAZOLATE FRAMEWORK -8
(ZIF-8) BY THE SOLVENT THERMAL METHOD

MAI THI THANH
Quang Nam University

Abstract: This article presents the results of synthesis ZIF-8 in methanol
solvent at room temperature. The material is characterized by the method of XRD,
BET, SEM, DR-UV-Vis. The properties of ZIF-8 are synthesized with the high surface
area of 1380 m?/g, thermal stability about 400°C. Specially, ZIF-8 material has four
band gap energies (Eg = 5.2 eV; 3.5eV; 2.1 eV and 1.8 eV).

Key words: 2-methylimidazole, methanol, ZIF-8, DR-UV-Vis.
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