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TOM TAT

Bai bdo nay nghién ctiu tong hap xic tac Zn0-Ce0, bang phuang phap thiy
nhiét & 90°C. 24 gitr sau khi loc, rda, sdy va nung, dinh hudng xt Iy xing trong
nudc, chiing toi da téng hop thanh cong xic tac Zn0-Ce0,; danh gid ddc trung
clia xuc tac; st dung xiic tac vao x{ Iy nudc nhiém xang (BPA). Két qua cho thay
mau ¢6 khd ndng hap phu va x{ Iy hiéu qua trong diéu kién ty 1& khdi lugng xuc
tac Zn0-Ce0, (95-5%), mdi truong pH 10 dat hiéu suat x{ ly 64,3%. Véi cac
phuang phap phan tich DTA-TG, BET; SEM; XRD, da xdc dinh dugc hinh thai, cdu
tric va bé mat vat liéu, cac hat nano Zn0-Ce0, hinh thanh tuong doi dong nhat,
X0p, 10 rang véi kich thudc khoang 20nm dén 40nm. Dién tich bé mat BET
khoang 48,72m%/q.

Tirkhoa: Thiy nhiét, SEM, BET, XRD, DTA-TG.

ABSTRACT

This paper studies the synthesis of Zn0-Ce0, catalyst by hydrothermal
method at 90°C. 24 hours after filtering, washing, drying and calcination,
oriented to treat gasoline in water, we have successfully synthesized Zn0-Ce0,
catalyst; evaluate the characteristics of the catalyst; Using catalysts to treat
gasoline contaminated water (BPA). The results show that the sample has the
ability to effectively adsorb and process in the condition of Zn0-Ce0, catalyst
mass ratio (95-5%), the pH 10 environment achieves the treatment efficiency of
64,3%. With analytical methods DTA-TG, BET; SEM; XRD, has determined the
morphology, structure and surface of the material, the formed Zn0-Ce0,
nanoparticles are relatively homogeneous, porous, clear with the size about
20nm to 40nm. The BET surface area is about 48.72m?/g.
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1. GIGI THIEU

Hién nay, van dé 6 nhiém nudc sinh hoat dang bi nhiém
nhiéu tap chat hiu co. Khi cac chat hitu co 1an trong nudc
chua dugc xir ly hét ma lai suc khi clo thi rat dé sinh ra cac
hgp chat hitu co clo, day thudng la cac chat doc hai d6i véi
stic khée con ngudi. Ngudn nudc sinh hoat ldy tir cac song
su6i dang bi 6 nhiém bdi dau may do cac tau thuyén, gay 6
nhiém nghiém trong.

Ngoai phuong phap co hoc nhu st dung phao quay xa
bd, phao quay trén bg, thiét bi dap va hut chan khéng, con
nhiéu céng nghé dé xt ly 6 nhiém dau do cac tau thai ra
nhu dung xuc tac x ly chat hiru co theo phuong phép
quang hoa (1a gidi phap thich hgp nhat c6 thé x{ ly dau thai
trong nudc ngot do tau thuyén thai ra, véi lugng dau rat it,
gidm thiéu t6i da tac hai dén moi trudng séng, ngoi &
Viét Nam).

Nham giai quyét van dé 6 nhiém trén, nhom tac gia da
ti€n hanh nghién cru déc trung xudc tac trén co s mot s6 cac
oxit Ce0,, ZnO va ting dung xt ly dau thai trong nudc.

2. PHUONG PHAP NGHIEN CUU

Cho 3,5475g Zn(NOs);.6H,0 + 0,9148g Ce(NO,),.6H,0
vao cbc thay tinh 50ml cho mét it nudc hoa tan. D& vao
binh dinh muc 100ml (dinh mdc). D6 ra c6c thay tinh
250ml. Thém 1,8018g (NH,),CO cho vao c6c 250ml chira
dung dich trén. Tién hanh khudy tu 30 phat. Chuyén hén
hgp vao binh thay nhiét, tién hanh gia nhiét trong tu sy &
90°C trong 24h.

Sau khi gia nhiét lay binh thay nhiét ra lam lanh & nhiét
ddé phong. Loc sdn phdm va rdia bang nudc cat 4 - 5 lan.
DPem s&n pham di sdy & 90°C trong 24h, 14y san pham ra va
cho vao chén st nung & 400°C trong 2h két qua thu dugc
xuc tac ZnO-CeO,.

Sau khi tdng hgp thanh c6ng mau xuc tac ZnO-CeO,
danh gia dac trung xuc tac va xtt ly BPA trong nudc.

3. KET QUA NGHIEN CUU, TiNH TOAN, MO PHONG VA
THAO LUAN

Két qua sau khi téng hgp Zn0-Ce0, dugc danh gia hinh

anh SEM nhu hinh 1.
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Hinh 1. Phan tich anh SEM mau Zn0-Ce0,

Qua hinh anh SEM clia mau Zn0O-CeO, ta thady thay cac
hat Zn0O-Ce0, ¢6 hinh tua cau, kha dong déu, tuy nhién céac
hat két tap vsi nhau. B&é mat vat liéu tuong doi x6p, vdi kich
thudc khoang 20nm dén 40nm. Phan tich do phé XRD cula
xuc tac ZnO-CeO,.
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Hinh 2. Phg XRD cdia mau Zn0-Ce0,

Qua phd XRD clia cac mau Zn0-CeO, ta thdy su xudt
hién cia nhiing peak cé kich thudc va vi tri tuong tu nhau,
khéng c6 su thay déi vi tri dinh cda ca CeO, va Zn0O, do d6
cac oxit cia Ce0,, ZnO tao thanh hén hgp chi khéng phai
dung dich rén, cac peaks dac trung cta goc tan xa (20) lan
luot la 28,52 véi Ce0,, 36,28 v6i ZnO cho thay su c6 mat cla
cac nguyén t6 nay trong xuc tac, ngoai ra khéng thay su
xuat hién cta cac nguyén t6 la, ching té vat liéu Zn0O-CeO,
téng hop dugc c6 do tinh khiét cao.

Phan tich BET xtic tac ZnO-CeO,
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Hinh 3. Duting dang nhiét hap phu/khd hdp phu nito cda vat liéu nano Zn0-
(e0,
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Hinh 4. D6 thi duong BET ctia vat liéu nano Zn0- Ce0,
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Két qua do BET & diéu kién nung 200°C trong 6 gid cho
thay dién tich bé mat riéng, thé tich mao quan va dudng
kinh mao quan trung binh cau vat liéu composte gidm nhe
khi pha tap bac. Mau ZnO-CeO, cé dién tich bé mat riéng la
48,72m?%g, dudng kinh mao quan trung binh la 2,383nm,
thé tich mao quan la 0,026cm*/g.

Phan tich nhiét (DTA-TG)

Heat fiow {mw)
R, mass change (%)

w0 om0 s me
Temperature {°C)

Hinh 5. Phan tich nhiét (DTA-TG) cda vét liéu nano Zn0- Ce0,

K&t qua phan tich nhiét cho thay, trong khoang nhiét do
tlr 60°C dén 226°C khong thay c6 su chuyén ddi vé khai
lugng cling nhu hiéu Gng nhiét. Biéu nay ¢ nghia la mau
ZnO- Ce0, bén, 8n dinh trong khoang nhiét dé nay. Trong
khodng nhiét dé tur 226°C dén 296°C bat dau thdy cé su
gidm manh khéi lugng véi su gidm 17,82% khoi lugng
tuong Uing vGi mét pic thu nhiét & 246,5°C do su phan hay
cla cac sadn pham cGa phan Ung thay nhiét nhu
Ce,0(CO,),.6H,0, Zn(OH), tai nhiét do nay phan ung xay ra
manh liét nhat. T 300°C dén khodng 400°C su gidm khdi
luogng dién ra rat it va trén 400°C dudng TG hau nhu ndm
ngang ching to phan ing nhiét phan két thuc.

TU két qua nay c6 thé thdy mau ZnO- CeO, sau khi sdy &
90°C can dudc nung & trén 400°C dé 8n dinh xuc tac.

Anh huéng chia pH téi qua trinh xi ly
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Hinh 6. Anh hung ctia pH t6i qué trinh xir Iy

G pH tir 6 - 10, hiéu suat qua trinh hap phu chat mau ¢é
xu huéng tang lén. Hiéu suat chénh léch khéng dang ké
trong khodng pH tur 6 - 8; pH t6i uu la 10. Tuy nhién viéc
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diéu chinh pH sé gap khé khan khi tién hanh thuc té, dong
thai nhan thay & pH tir 6 dén 8 hiéu sudt xtr ly khong chénh
léch nhiéu (chi khodng 2%) nén nhom nghién cdu gitt moi
trudng bazo (pH = 10) trong cac khao sat tiép theo.

Anh huéng khéi lugng mau

Anh hudng khéi luong mau
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Hinh 7. Anh hung khdi lugng méu

Khéi lugng mau anh hudng dé€n mat dé quang hoa, khi
khéi lugng mau tang 1én lam mat d6 quang giam xudng,
khién hiéu suat hap phu cing gidm. Nhu vay trong qua
trinh tién hanh x{ ly nudc thai can phai tinh toan khéi
lugng xuc tac can st dung dé dat dugc hiéu xuit cao nhat.

Xt ly BPA trén xuc tac ZnO-CeO, dugi anh anh sang
ngoai troi

H%
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Hinh 8. Anh huéng cla thai gian hap phu

Khi thai gian hap phu tang thi hiéu suat cling tang 1én.
Nhan thdy hiéu suat dat dugc téi uu la 64,% la tuang doéi
cao. Nhu vay c6 thé dung hén hop xtc tac ZnO-CeO, dé xt
ly xang trong nuéc.
4, KET LUAN

Téng hgp dugc xdc tdc ZnO-CeO, véi diéu kién thay
nhiét & 90°C, 24 gid, sau khi loc, rda, sy va nung thu dugc
vat liéu cé dang bt min. K&t qua nghién ctu hinh thai, cau
tric va bé mat vat liéu cho thdy cac hat nano ZnO-CeO,
hinh thanh tuong d6i déng nhat, x8p, ré rang véi kich
thusc khoang 20nm dén 40nm. Dién tich bé mat BET
khoang 48,72m%g.

Da tién hanh danh gia hoat tinh xdc tac quang héa cua
vat liéu ZnO-CeO, véi phan Ung xudc tac phan hdy quang
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héa cia BPA duéi buic xa ciia dén UV. K&t qua cho thdy mau
Zn0-Ce0, v&i ham lugng Ce** pha vao véi ti 1é 5% mol cé
hoat tinh xuc tac quang phan hay BPA t6t nhat.

Sau khi thuc hién thi nghiém st dung mau hap phu BPA
rat tot, cac hinh anh hap phu thu dugc kha kha quan.

Tuy nhién, kha nang hap phu nay van con thap do x6p
PP-GO ¢6 tinh ua nudc cao. Néu khi diéu ché ta can tang
tinh ky nudc cia vat liéu 1én cao hon dé téi Gu hoa kha
nang hap phu dau ctia vat liéu.
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