TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017
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TOM TAT

Téng hop vit liéu nano NiO/Cr:03/ZnO bang phwong phdp sol-gel tir tién chdt
Zn(CH3CO03)2.2H>0; Ni(NO3),.6H>0; Cr(NO3)3.9H>0 khi c6 mat triethanolamine (TEA).
Bd xdc dinh thanh phan pha, kich thuede hat, hinh thdi hoc, thanh phan héa hoc bang phirong
phadp X-ray, SEM, EDX. Két qua, vt liéu NiO/Cr:03/Zn0 c6 mét sé tinh chat nhu kich thude
hat nano trong khodang 10 nm dén 50 nm, ty 1é phan tram nguyén tir gitta Zn, Ni va Cr la
65,1:23,8:11,1; tinh thé NiO/Cr:03/Zn0 ton tai 0 dang wurtzite cua Zn, vat liéu co kha nang
phan hity monochlorobenzene nhanh, ngay ca ¢ viing nhiét dg thdp va cé dé chuyén héa cao
hon (dat 84,58% tai 400°C).

Twr khoa: Nano NiO/Cr203/Zn0O, phdn huy monochlorobenzene, phwong phap sol-gel.

1. DAT VAN BE

Nhitng nam gﬁn day su phat trién manh mé cua khoa hoc cong nghé, trong do co rat
nhiéu phuong phéap tong hop vat liéu nano dé xir 1y chat thai nhiém chat hitu co kh6 phan
huy, nhitng phuong phap truyén thong va nhimg phuong phap méi nhu: Phuong phap ngung
tu pha hoi, dong két tua, nhiét phan, thiiy phén, dién két tia, phan Gmg sol-gel... [1], [2]. Tuy
nhién, diéu quan trong nhat trong tong hop vét liéu nano 1a kiém soat kich thudc va sy phan
b theo kich thudc cta cac ciu tir hay cic pha tao thanh, phuong phap oxi hoa nang cao da
duogc nghién ciru thay thé phuong phap truyén thong dé xir Iy chat thai nhiém chét hitu co
khé phan huy dya trén cac loai vat liéu nano nhu: nano ZnO, hé nano NiO/Cr,03/Zn0O,
Zn0/V,0s, ZnO/AL0;... phuong phéap nay da thu dugc két qua day hira hen trong van dé xir
1y chét thai nhiém monochlorobenzene [3], [4], [5]. Tuy nhién, viéc st dung nano ZnO van
con han ché do nano ZnO sach chi phat huy duoc kha ning xtc tac trong khoang nhiét do
cao hon 500°C [6], [7], [8]. Dé tiét kiém niang luong, dic biét 1a giam nhiét do trong qua
trinh xtr I monochlorobenzene va dat hiéu qua cao hon, can mé rong phd hap thu dan xuét
monochlorobenzene ctia ZnO. Pé giai quyét van dé néu trén chung toi thyuc hién dé tai “Tong
hop vit lieu NiO/Cr05/ZnO kich thuéc nano va img dung xir Iy chdt thdi chita
monochlorobenzene”.

1345 Céng ty C6 phan Cong nong nghiép Tién Nong, Thanh Hoa
26 Gidng vién khoa Néng - Lam - Ngu nghiép, Truong Dai hoc Hong Dirc
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2. NOI DUNG NGHIEN CUU
2.1. Vat li¢u va phwong phap nghién ctiru
2.1.1. Héa chat, thiét bi

Héa chat: Zn(CH3CO3)2.2H20 (>99%); Ni(NO3)2.6H0 (>99%); Cr(NOs);.9H,0
(>99%), HNO; 86% (AR), NaOH (>96%) (AR), CH;COCH3 (>99%).

Thiét bi sir dung: Can phén tich (46 chinh xac + 0,0001 g), may khudy tir IKA
(M9), ti sdy (20°C dén 300°C), 16 nung Lenton (Anh, nhiét d6 tir 20°C dén 1200°C), may
do pH.

2.1.2. Phuwong phap nghién ciru

2.1.2.1. Tong hop vt liéu nano NiO/Cr:03/ZnO

Vit liéu nano NiO/Cr,05/Zn0O dugc tong hop bang phwong phép sol-gel. Dung dich
Zn(CH3CO0), 0,5M; Ni(NOs)2 0,5M; Cr(NOs); 0,5M dd dugc chudn bi. Liy 20ml
Zn(CH3COO0),, 10ml Cr(NO3); va 5ml Ni(NO3), cho vao cdc chiu nhiét, thém 1ml dung
dich TEA khuay déu bang may khudy tir thu dugc dung dich ddng nhat A. Nho timg giot
dung dich NaOH 2M vao dung dich A, khudy manh (1000 vong/ phit) dén khi pH = 9,
qua trinh thuy phan dién ra thu duoc dang sol. Tiép tuc khudy déu va gia nhiét cho dung
dich & nhiét ¢ 80°C trong mot gio, sau d6 dé yén trong 24 gio dé chuyén tir dang sol sang
dang gel mau tim nhat. Hon hop dang gel tao thanh duoc loc, rira nhiéu lan béng nudc cit
dé loai bo mudi cia Na* va céac ion tan khéc, siy kho trong 10 gio & nhiét do 105°C. San
pham nung & nhiét do 450°C; 500°C; 550°C va 600°C trong thoi gian 2 gio thu duoc vat
liéu nano NiO/Cr,03/ZnO.

2.1.2.2. Tinh chat va khd ndng phdn hiy monochlorobenzene cia nano
NiO/Cr203/Zn0O

Tinh chdt ciia vat liéu

Dang thu hinh cia tinh thé NiO/Cr203/ZnO dugc xac dinh biang phuong phap do
phd nhiéu xa tia X (X-ray) trén thiét bi Brucker D8 - Advance cua Pirc, ngudn phat xa
Cu K, kinh loc tinh thé don sic, dém chuin bang AL,Os, toc d6 quay 3,03%0,5s.

Thanh phan nguyén té xac dinh bang phuong phap do phd tan xa nang lugng tia X
(EDX). Hinh thai cua vat liéu dugc khao sat bang phuong phap kinh hién vi dién tir quét
(SEM).

Kha nang xuc tac cua vat liéu

Kha nang xuc tac cua vat liéu nano dugc xac dinh béng phuong phap sdc ki khoi phé
GC-MS. Mdi mét nhiét d6 nghién ctru, mau duoc bom tryc tiép 3 1an vao may sic ki dam
bao sai s6 voi gia tri dung cho tinh toan hiéu suét 1a gia tri chiéu cao trung binh pic sic ki
trén gian dd cua ba 1an bom. Xuc tac duge khao sat tir nhiét d6 200 + 800°C, hiéu suat
chuyén hoéa monochlorobenzene dugc so sanh vai néng d6 monochlorobenzene tai 30°C
khong qua xtc tac (goi 1a ndng do Co - chiéu cao pic Hy).
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2.2. Két qua va thio luin
2.2.1. Tinh chat ciia vt liéu nano NiO/Cr:03/ZnO

Hinh 1 cho thdy, ddc trung thanh phan pha va céu tric cua vat liu nano
NiO/Cr205/Zn0O tong hop dugc sau khi nung & cac nhiét do 500°C, 550°C va 600°C.
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Hinh 1. Gian d6 nhiéu xa tia X miu nano NiO/Cr,03/ZnO nung
¢ nhiét d9 500°C (a); 550°C (b) va 600°C (c)

Tir gian @6 X-ray ta thdy miu nano NiO/Cr03/ZnO ¢6 cau tric va thanh phan pha
tuong d6i 6n dinh & cac nhiét do khac nhau, diéu nay ching to nhiét d6 nung khong anh
huong dang ké dén cdu trac cling nhu thanh phan pha cia vét lidu. Két qua cling cho biét vat
liéu nano NiO/Cr>03/ZnO ¢6 kich thudc trung binh khoang 20nm. Két qua nay phu hop véi
két qua do anh SEM cuia vat lidu tong hop duoc thé hién trén hinh 2.
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Hinh 2. Gian do TGA ciia vt liéu nano NiO/Cr;03/ZnO

Tir hinh 2 ta thiy, hé xuc tac c6 khdi lugng twong dbi 6n dinh tir khoang nhiét do 16n
hon 350°C. Vi vay, tac gia lya chon khoang nhiét do tir 400° + 700°C dé khao sat sy anh
hudng cua nhiét do dén hinh thai hoc cua vat liéu téng hop.

5-4800 10.0kV 9.8mm x100k SE(U)

Hinh 3. Anh SEM ciia méu vat liéu nano NiO/Cr,03/ZnO

Hinh 3 ta théy, vat liéu nano NiO/Cr,03/ZnO dugc nung ¢ nhiét do 550°C c¢o kich thudc
hat kha déng so v6i cac mau o nhiét do nung khac va c6 kich thudc khoang 10 + 50nm. Vi
vay, tac gia lya chon nhiét d6 nung 1a 550°C sir dung trong dé tai nghién ctru cho cac khao
sat tiép theo cua vat liéu.
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Hinh 4. Gian d6 EDX miu vit liéu nano NiO/Cr,03/ZnO

Hinh 4 1a phé EDX va bang 1 thanh phin nguyén t6 cia mau nano ZnO/Cr,03/NiO
nung & 550°C cho thiy sy c6 mit cac nguyén tb trong mau nhu: C, O, Zn, Ni, Cr. Nguyén
td Zn, Ni, Cr va O 1a cac nguyén td dua vao dé téng hop vat liu, su c6 mat ciia nguyén td
C trong mau cao mdt phan c6 thé 1a do qua trinh rira chua loai bo hét TEA, phan khac 1a do
qua trinh loc mau bi 1an véi gidy loc qua trinh nung bi phan huy tao thanh C.

Bang 1. Thanh phén cac nguyén té trong mau vat lidu

Nguyén t6 Phan trim khdi luong Phan trim nguyén tir
C 17,57 33,85
(0] 33,03 47,79
Cr 4,59 2,04
Ni 11,12 4,38
Zn 33,70 11,93

Bang 1 cho thay, ty 1& phan trim nguyén tir gitta Zn, Ni va Cr trong hdn hop 1a
11,93:4,38:2,04 (twong tng ty 1¢ 65,1:23,8:11,1 at%). Nhu vay, v6i diéu kién tong hop nhu
trén da ché tao duoc vat liéu nano ZnO/Cr,03/NiO trong do ty 1¢ phan trim nguyén tur gilra
Zn, Niva Crla 65,1:23,8:11,1 c6 thanh phén pha ¢ dang wurtzite cua Zn, kich thudc hat tur
10nm dén 50nm.

2.2.2. Kha nang phan hiy monochlorobenzene cua vat lieu NiO/Cr203/ZnO

Khoang nhiét d6 nghién ciru lya chon tir 200°C dén 800°C, két qua khao sat duoc
chuyén héa monochlorobenzene duoc trinh bay ¢ hinh 5.
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Hinh 5. D6 thi sy phu thudc dd chuyén héa monochlorobenzene trén xiic tac dén nhiét do

Két qua trong hinh 5 ta thiy, trong diéu kién khong c6 xtic tac, trong moi trudng khong
khi, do chuyén hoa ciia monochlorobenzene dién ra rat cham, chi dat 7,14% ¢ 600°C va 31%
& 800°C. Nhu vy, monochlorobenzene rat bén trong diéu kién oxy héa théng thuong hau
nhu khong bién d6i dudi tic dung ciia oxy khong khi va nhiét d6 cao.

Khi c6 mit xtc tac thi d6 chuyén hdéa monochlorobenzene xay ra nhanh, ngay ca &
vung nhiét do thép va ¢ do chuyén hoa cao hon (dat 84,58% tai 400°C).

3.3. Anh huwéng ciia médi trwong phan wng dén qua trinh phan hay
monochlorobenzene

DO chuyén héa CBHSCI (%)
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Hinh 6. P$ chuyén h6a monochlorobenzene trong méi treomg khong khi va nito

Hinh 6 cho thay, khi c6 mat xtc tac trong méi truong khong khi chuyén hoa ting nhanh
dat 84,58% tai 400°C va gan nhu it thay doi néu ta tiép tuc ting nhiét do phan img. Con trong
moi trudng nito, qua trinh chuyén héa clia monochlorobenzene c6 xay ra nhung véi hiéu suét
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chuyén hoa thap so véi moi truong khong khi, dat gia tri 77,5% tai nhiét 46 800°C. Nhu vay,
v6i su ¢6 mit ciia xuc tac dd 1am ting qua trinh chuyén hoa monochlorobenzene trong qua
trinh xtr Iy hoi monochlorobenzene.

4. KET LUAN

Vit lidu nano NiO/Cr,05/ZnO duoc tong hop tir cc tién chat 1a Zn(CH;CO0),.2H,0,
Cr(NO3)3.9H>0 va Ni(NO3),.6H>0 véi diéu kién lua chon phu hop nhu nhiét @6 nung mau
550°C, thoi gian nung 2 gid c6 kich thudc trong khoang 10 + 50nm, ty 1¢ phan trim nguyén
tir gitta Zn, Ni va Cr 14 65,1 : 23,8 : 11,1; tinh thé NiO/Cr,05/ZnO tdn tai & dang wurtzite ciia
Zn tinh thé ton tai & dang pha > 90% va dam bao cac chi tiéu k¥ thuat, c6 kha ning tmg dung
trong xtr Iy méi trudng. Ung dung xir 1y chét thai hitu co ¢ chira monochlorobenzene véi
xuc tac NiO/Cr203/ZnO dang bot cho hiéu qua tdt véi diéu kién nhiét d6 400°C dat 84,58%.
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SYNTHESIS NANO MATERIAL OF NIO/CR:03/ZNO AND ITS
APPLICATION FOR HALOGEN DERIVATIVE TREATMENT

Trinh Dinh Dinh, Tran Thi Huyen, Tong Van Giang, Tran Thi Thao,
Nguyen Duc Minh, Trinh Lan Hong

ABSTRACT

The nanoscale material of NiO/Cr:03/ZnO was synthesized by sol-gel method, using
several chemicals of Zn(CH3CO3):.2H>0; Ni(NO3)>.6H>O; Cr(NO3)3.9H>O with the
triethanolamine (TEA). The particle size, morphology, chemical composition of this
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nanoscale material were diternined by X-ray, SEM, EDX. The experimental results showed
that the synthesis of NiO/Cr:03/ZnO nanoscale material had some properties such as
nanoparticle size in the range of 10 nm to 50 nm, the atomic propotion of Zn, Ni and Cr is
65.1: 23.8: and 11,1 respectively;, NiO/Cr:03/Zn0 crystals exist in the wurtzite form of Zn,
which was capable of rapid decomposing monochlorobenzene even at lower temperatures
and with higher conversion (84.58% at 400°C).

Keywords: Nano NiO/Cr:03/ZnO, monochlorobenzene decomposition, sol-gel method.

43



