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TGNG HOP VAT LIEU KHUNG HO'U CO KIM LOAI
CHUA Zr (Zr-Ui066) VA NG DUNG DE XU' LY ASEN

TRONG MOI TRUONG NUGC

SYNTHESIS OF Zr-Ui066 METAL ORGANIC FRAMEWORK AND APPLICATION FOR ASEN TREATMENT

IN WATER ENVIRONMENT

TOM TAT

Tinh trang 6 nhiém asen trong méi trudng nudc ngay cang tang va diéu nay
anh hudng dén doi song sinh hoat clia méi trugng. Trong nghién ctiu nay, chling
t6i tong hop vat liéu Zr-Ui066 dé (ing dung x Iy asen trong mi truong nudc. Vat
liéu Zr-Ui066 la mot loai vat liéu rat mdi, c6 dd bén cao, dugc tdng hop bing
phuong phap dung nhiét trong khoang 24h & 120°C. Sau khi két tinh thu dugc
tinh thé mau trang dac trung ctia vét liéu. Két qué thu dugc gom phan tich duoc
dac trung vat liéu Zr-Ui066, pH t6i uu bing 7, thai gian t6i uu la 240 phiit, tai
trong hp phu cuc dai ciia vt liéu dat 153,846mg/g, qué trinh hap phu asen clia
vat liu Zr-Ui066 trén cac mau nudc ngdm déu cho két qua cao, cac mau nudc sau
khi hdp phu déu c6 ndng do asen nhd hon so vdi tiéu chudn cho phép.

Tir khoa: Asen, Zr-Ui066, mdi truding nudc.

ABSTRACT

Arsenic pollution in the water environment is increasing and this affects the
daily life of the environment. In this research paper, we synthesize Zr-Ui066
material for arsenic removal application in water environment. Zr-Ui066
material is a very new, high-strength material, synthesized by heat capacity
method in about 24 hours at 120°C. After crystallization, a characteristic white
crystal of the material is obtained. The results obtained include the analysis of Zr-
Ui066 material characteristics, the optimal pH is 7, the optimal time is 240
minutes, the maximum adsorption load of the material reaches 153,846mg /g,
the arsenic adsorption process of Zr-Ui066 material on the groundwater samples
have high results, the samples after adsorption have arsenic concentration much
smaller than the allowed standards.
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1.DAT VAN DE

O nhiém méi trudng noi chung, méi trudng nudc néi
riéng da trd thanh van dé rat cap bach, lién quan dén doi
sOng sinh hoat cla con ngudi. Cadc ngudn gay 6 nhiém rat
da dang, cac kim loai nang trong dé c6 Asen la nguyén té
gay tac hai rat Ion. Nhiéu nghién ctu gan day cho thay,

Lé Thi Trang'”, D6 Thi My Uyén’', Nguyén Dirc Hai?

Asen véi ndng do rat thip da cé thé gay réi loan noi tiét
anh hudng dén sic khée clia con ngudi, cac cdng nghé
loai bod Asen cang trd lén cdp thiét va quan trong. Hién
nay, c6 rat nhiéu vat liéu hap phu Asen nhu la than hoat
tinh (AQ), zeolite, silicat, dat sét hoat tinh (Clay), cat
mangan, oxit kim loai, cac polimer téng hop nhu cac chat
trao d6i ion, polymer thién nhién (xenluloz, chitine,
chitosan,...). Tuy nhién cac vat liéu trén chua dap Ung
dugc tinh hiéu qua (chat lugng va gia thanh) cla viéc xt ly
Asen trong moi trudng. Mot trong cac vat liéu c6 kha
nang hdp phu tét cac hgp chat Asen vo co va hitu co nhu
As (lll), As (V) va roxarsone (ROX) vGi dung lugng hap phu
va téc d6 hap phu cao chinh la vat liéu khung hiu co kim
loai (MOFs), dién hinh Ia vat liéu UiO-66 c6 chira zirconium
ki hiéu Zr-UiO66 [1].

Ban than vat liéu Zr-UiO66 c6 hoat tinh xuc tac do dé
lam tang téc d6 oxi hda As va cudi cing lam tang hiéu qua
xU ly cadc dang Asen ca vo co va hitu co trong nudc. Mat
khac cac loai vat lieéu Zr-Ui066 c6 dd bén thly nhiét va bén
trong méi trudng nudc, dé tai sinh, déng thai ban than cac
thanh phan vat liéu trén khéng gay doc hai va 6 nhiém tha
cap cho ngudn nudc sau xt ly vi vay phu hgp vai xi ly moi
trudng nudc cdp, nudc sinh hoat va nudc uéng. Vi vay,
nghién cdu tap trung téng hgp vat liéu UiO66 va tng dung
XU li asen trong moi trudng nudc.

2. THUC NGHIEM
2.1. Téng hgp vat liéu Zr-UiO66

Dung dich 1: Can 13,289 H,BDC + 6,96g NaOH du;, thém

116ml nudc, cho vao c6c 500ml. Siéu am 40 phat.

Dung dich 2: Can 25,76g ZrOCl,8H,0, thém 77,28ml
nuac, cho vao cdc 250ml. Siéu am 250ml trong 40 phdt.

Cho tir tir dung dich 2 vao dung dich 1 trén may khudy
déu, 1ap tuc xuat hién két tda trdng. Sau khi nhé xong, tiép
tuc khudy trong 48h. Dung dich tao thanh cé mau tréng.

Sau d6 loc dung dich, rita bang nudc néng (65°C) sao
cho ti 1& gita m3u va nudc la 1:8 (1ml dung dich: 8ml
nudc), khudy, loc. Sau d6 sdy vai nhiét d6 110°C trong 24h,
nghién nho chat ran trang thu dugc sau khi sdy.
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2.2. Cac phuong phap dac trung vat liéu

- Phuong phép quang phé hap thu héng ngoai (IR).

- Phuong phéap nhiéu xa tia X (XRD).

- Phuang phap ddng nhiét hap phu - gidi hap phu Nito
(BET).

- Phuong phép phé tan sdc nang lugng tia X (EDX).

2.3. Nghién cuu khao sat tinh hap phu asen (V) caa vat
liéu Zr-UiO66

2.3.1. Xdy dung dudng chudn cia asen (V)

Pha dung dich asen (V) v6i ndbng d6 giam dan ti dung
dich chudn asen (V) 1000ppm. Sau d6 dé ra c6c 50ml va
cho thém 4ml dung dich thuéc th bit kin miéng céc va dé
phan ting xay ra trong 30 phat. Tién hanh do cac dung dich
& trén véi cac diéu kién t6i uu da khao sat trén may do UV-
Vis vGi budc séng khao sat 858nm.

2.3.2. Quy trinh thi nghiém ddnh gid hoat tinh hép thu
asen (V) cua vt liéu Zr-UiO66

- Khao sat anh huéng ctia pH dén kha nang xt ly asen
(V) cta vat liéu.

- Khao sat anh huéng cta thai gian dén kha nang xu ly
asen (V) cla vat liéu.

- Phuang trinh ddng nhiét hap phu Langmuir.
3.KET QUA VA THAO LUAN
3.1. Xay dung duéng chuan
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Hinh 1. Dudng chuan asen (V)

Phuang trinh dudng chuin cta Asen(V) la:

y=0,2575x + 0,2351
3.2. Két qua phan tich dic trung vat liéu

3.2.1. Phé nhiéu xa tia X (XRD)

Quan sat phé XRD clia mau Zr-UiO66 & hinh 2 cho thdy
xudt hién cadc nhém pic dac trung cla vat liéu Zr-Ui066 dé
la cac pic nhiéu xa & gbéc 26 ~ 7,34°, 8,48° phu hop véi cong
trinh cong bé [2].

3.2.2. Ph6 hong ngoagi (IR)

TU phé héng ngoai (IR) ctia mau Zr-Ui066 (hinh 3) cho
thay cac pic 1390,63 va 1580,65cm™ dac trung cho lién két
C=0 va C-O cda nhém cacbonxylat cta linker BDC. Pic
1506,10cm™ dac trung cho lién két C=C trong vong thom
cua linker BDC. Pic tai 745,81cm™ dac trung cho lién két Zr-
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0. Do vay, qua phé IR ta c6 thé nhan dinh rang c6 su tén tai
clia cdc nhém chic ddc trung trong phan td ctia Zr-UiO66.
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Hinh 2. Phd nhiéu xa tia X cda vat liéu Zr-Ui066
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Hinh 3. Phd IR clia Zr-Ui066

3.2.3. Két quad do ddng nhiét hdap phu - gidi hdp phu N,
theo BET clia Zr-UiO66
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Hinh 4. Dudng dang nhiét hap phu/gidi hap phu N, cta Zr-Ui066

Trén gian d6 BET clia mau vat liéu Zr-Ui066 thay xuat
hién vong tré dang | (hinh 4) la vat liéu c6 cau trac vi
mao quan vai dién tich bé mat riéng 597,38m’/g.
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3.2.4. Phé tdn xa ndng luong tia X (EDX)

Hinh 5. Phé tén xa nang lugng tia X (EDX) cda Zr-Ui066
Bang 1. Thanh phan nguyén t6 c6 trong Zr-Ui066
Nguyén to ( 0 Ir Cac chat khac
Khdi lugng (%) 60,00 29,43 10,56 0,01

Tu két qua phan tich phé tan xa nang lugng tia X (EDX)
hinh 5 va bang 1 cho thay trong mau Zr-Ui066 ham lugng
cac nguyén t6 gbm c6 Zr (10,56%), O (29,43%) va C
(60,00%). Bay ciing chinh la cac nguyén t6 cé trong thanh
phan cla vat liéu Zr-UiO66.

3.3. Két qua khao sat tinh chat hap phu asen (v) cia
mau vat liéu Zr-Ui066

3.3.1. Khdo sdt anh huéng ctia pH dén kha néng hédp
phu asen (V) caa vt liéu

Bang 2. Khao sat pH dén kha nang hap phu asen(V) cta Zr-Ui066

pH C C, Hiéu sudt xit Iy (%) q(mg/g)
10 2,81 71,9 47,933
10 317 68,3 45,533

10 10 515 48,5 32,333

Tu bang 2 cho thay, khoang pH = 3 giup vat liéu hap
phu t6t nhat, nhung cac khao sét tiép theo ching téi chon
pH = 7 dé€ khao sat la phu hop nhat, vi pH = 7 méi trudng
trung tinh, khong phai x{ ly tiép theo, su chénh léch dung
luogng hdp phu gilta pH = 3 va pH = 7 khéng nhiéu.

3.3.2. Khdo sdt anh huéng cua théi gian dén khd néng
hép phu asen (V) cia vit liéu

Do thi so sanh C/Co mau vat lieu Zr-UiO-66 o cac thoi diem khac nhau

10 Ham luong: 15mg vat lieu + 100ml dung dich Asen V 10ppm
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Hinh 6. Do thi khao sat anh hudng cla thai gian dén kha nang xi Iy asen (V)
clia Zr-Ui066

Dua vao hinh 6 ta cé thé thay rang: Hiéu qua x& ly va
dung lugng hap phu tai cac thai diém 60 phat, 120 phut va

180 phut dat 43,663mg/g, 45,284mg/g, 47,345mg/g. Dung
lugng hap phu cla vat liéu Zr-UiO66 ting dén thoi diém
240 phut dat dung lugng hap phu la 58,296mg/g va & thoi
diém 300 phat sau d6 thi dung lugng hap phu gan nhu
khéng cé su thay déi dat 58,685mg/g.

Nhu vay, chon thoi gian hdp phu t6i uu cta vat liéu
Zr-Ui066 la 240 phut cho cac khao sét tiép theo.

3.3.3. Xdc dinh tdi trong cta vat liéu Zr-UiO66

Bang 3. Két qua khao sat tai trong hap phu clia vat liéu Zr-Ui066 véi asen(V)

¢, (ppm) C.(ppm) q(mg/g) (/g
10 0,12 65,867 0,002
30 8,2 145,333 0,056
50 28 146,667 0,187
80 57,7 148,667 0,392
150 127,02 153,2 0,836
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Hinh 7. Phuong trinh tuyén tinh Langmuir hdp phu As(V) cla vat liéu Zr-
Ui066

Tu phuong trinh dang tuyén tinh Langmuir hinh 7, ta
tinh dugc tai trong hap phu cuc dai cla vat liéu Zr-UiO66
doi vai As(V) la:

Ormax= 1/0,0065 = 153,846 (mg/q)

C6 thé thay vat liéu Zr-Ui066 viia téng hgp dugc cé tai
trong hap phu cuc Ién dat 153,846mg/g.

4, KET LUAN

Tu qua trinh nghién ctu, nhém téac gia thu dugc mot sé
két qua nhu sau:

- P4 t6ng hgp dugc vat liéu khung hitu co kim loai Zr-
UiO66.

- Da tién hanh dac trung vat liéu bang cac phuong phap
héa ly hién dai nhu IR, XRD, BET, EDX cho thay vat liéu téng
hap dugc c6 dién tich bé mat riéng I6n 597,38m?%/g.

- Da tién hanh khao sat cac yéu t6 anh hudng dén qua
trinh hap phu Asen (V). Két qua khao sat cho thay vat liéu téng
hagp dugc 6 tai trong hap phu cuc dai I6n dat 153,846mg/g.
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