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NGHIEN CUU CONG NGHE CHE TAO VA HOAT TiNH XUC TAC
CUA NANO VANG TREN CHAT MANG Fe,0,

DénToa soan 11-11-2007

NGUYEN CONG TRANG TRAN THI MINH NGUYET NGUYEN QUANG HUAN
LAI XUAN NGHIEM NGUYEN DOAN THAI pO THE CHAN, TRAN QUE CHI,
NGUYEN QUOC TRUNG

Vién Khoa hoc Vt liéu, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

Aul/Fe,0; catalyst was prepared by the coprecipitation method. The formation process of
AulFe,0;was investigated by DTA, TGA, DrTGA, TEM, HRTEM and XRD. The results show that
the gold particle size of the sample calcined at 300°Cis in the range 1.2 - 7.8 nm. The catalytic

oxidation of CO and H, was determined.

- MG DAU

Tl xa xua vang duogc coi la kim loai kém
hoat dong vé mat héa hoc nén duoc ding dé 1am
d6 trang stc, dic tuong, xay chia chién, trang
tri nha thd mong céc tao vat truong ton véi thoi
gian. Trong k¥ thuat hién dai vang duoc st dung
lam chan cdc linh kién dién tir nhim tao cdc moi
ti€p xtic bén viing. Tuy nhién tir gitta nhiing nam
1980 cua thé ky truéc M. Haruta va cac cong su
6 Vién nghién cttu quoc gia Osaka Nhat Ban da
phdt hién rang vang kim loai & kich thudc
nanomet c6 kha nang xuc tac cho phan tng oxi
héa khi cacbon monoxit CO khong chi & nhiét
do thuong (20 - 30°C) ma ca & nhiét do thap
(-70°C) [1]. Phéan ting nay vo cling quan trong dé
khir doc va chong chdy né trong cac khong gian
kin, it thoang nhu du6i ham md, trong cac thiét
bi lan, thu ngam, thu vii tru hodc d€ ti tao luong
CO, nhim 6n dinh hoat dong cta cic thiét bi
lazer. Rét nhiéu cdc nghién ctu vé sau da khing
dinh tinh chat nay [2 - 9]. Vi cac hat vang kich
thuéc nanomet rat dé két hop thanh céc hat 16n
hon [3, 9] nén ching thuong dugc phan tin va
cach ly bang cac chat mang nhu Fe,O,, Co;0,,
MnO, NiO, TiO,, ZrO,a . Mat khéac tuong tic

gilta cdc chat nay véi vang & cac muc do khac
nhau ciing anh hudng dén hoat tinh xic tac cla
vat lieu. O Viét Nam da c6 cong trinh nghién
cttu ch€ tao vat liéu xic tdc vang trén chat
mang CeQO, [10].

Trong bai bao nay ching toi trinh bay chi
tiét cac két qua ché tao vat liéu vang kich thudc
nanomet trén chat mang sit oxit Fe,O;, mot loai
vat liu xdc tdc duge rat nhiéu ngudi quan tam
[1,4-8].

11 - HOA CHAT

Céac hoa chat dugc dung trong thuc nghiém
la Fe(NO;);.9H,0, HAuCl,.4H,0, HNO; va
Na,CO, déu c¢6 do sach P.A.; nuéc ding loai cat
hai lan.

111 - THUC NGHIEM VA KET QUA

1. Phuong phap tong hop

Dung dich chita 20,0 mmol Fe(NO;); va
HAuCl, (ti 1&¢ nguyén tit Au:Fe = 1:50) trong 40
ml H,O dugc dé dan vao 30 ml H,O chita 30,0
mmol Na,CO; véi toc do 1,5 - 2 ml/phiit trong
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diéu kién khudy lién tuc. Gid tri pH ctia dung
dich nhan dugc nam trong khoang 7,0 - 8,2 va
dugc chinh bang Na,CO; hoic HNO,. Sau khi
dé yén & nhiét do phong 4-5 gid loc 1dy tha. Rira
tia bang nuéc néng (~50°C) dén hét ion CI (thir
v6i dung dich AgNO;). Sdy tia & 50°C trong 24
gi0. Mau duogc nung trong khong khi luu 4 gio &
cac nhiét do khdc nhau va dem phan tich dé xac
dinh cdu tric tinh thé, kich thudc hat va hoat
tinh xuc tac.

Céc thao tac thi nghiém dugc thuc hién toi
da trong budng toi.

2. Nghién ciru qua trinh phan tich nhiét
Trén hinh 1 trinh bay phd phan tich nhiét
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cia mau trong khoang tir 25 - 800°C trong
khong khi trén mdy Shimadzu DTA-50. Tir phé
nhiét vi sai DTA ching ta thdy c6 pic thu nhiét
dat cuc dai & 67°C. Trén 120°C c6 mot qua trinh
toa nhiét kéo dai dén gin 400°C. Phé nhiét khoi
luong TGA va nhiét khoi lugng vi sai DITGA
cho thdy mau phan huy cha yéu & nhiét do dudi
120°C. Tur 120°C dén ¢& 255°C trong lugng mau
giam rat nho, sau d6 trong luong mau hiau nhu
khong thay déi. Tir cdc dit liéu trén c6 thé thdy
ring nudc 4m bay hoi chi yéu & nhiét do thap
(67°C). Trén 67°C xay ra qud trinh phan huy cac
hydroxit, mudi cacbonat. Theo [5, 8], giai doan
tr 120 dén 255°C c6 thé tuong ting véi qué trinh
chuyén héa ti€p clia cac oxit sit va vang. Sau
255°C méu chuyén vé trang thdi 6n dinh dan.
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Hinh I: Gian d6 DTA, TGA va DrTGA cua mau (Auy,Fey) (OH),(CO;),,.nH,O

3. Xac dinh ciu tric bang pho nhiéu xa tia X

Trén hinh 2 trinh bay phé nhiéu xa tia X cua
mau luu 4 gio & 120°C, 200°C, 300°C, 400°C va
500°C trong khong khi chup trén mdy nhiéu xa
k& D-5000; toc do quét tir 20 dén 70° la 0,2°
(20)/s riéng trong vang tir 34 dén 42° dé xac
dinh chinh x4c c4u tric cta vang v6i ham luong
nho toc do quét la 0,02°(20)/s. Chiing ta thdy &
120°C st oxit ton tai O trang thdi vo dinh hinh.
& 200°C tinh thé Hematite bat dau hinh thanh.
Trén 300°C hau nhu toan bo Sit oxit ndm & dang
Hematite Fe,O,. Trén d6 thi pic tuong tng véi
kim loai vang tai géc rdé nhat 20 = 38,2° ciling
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cao dan lén theo chiéu ting ctia nhiét do tir 200
dén 500°C.

Nhu vay, khi tang nhiét do tr 120°C dén
400°C thi song song v6i qué trinh chuyén héa
oxit sit vo dinh hinh sang dang Hematite 1a qua
trinh chuyén héa oxit vang thanh vang kim loai.
Diéu nay phi hop véi két két qua cua céc tac gia
[8], & 300°C thi hau hét vang oxit chuyén thanh
vang kim loai.

4. Két qua phan tich bang phuong phap hién
vi dién tir truyén qua

MAu bot sau khi nung dugc xdc dinh kich



thudc hat bang may TEM 1010 véi do phan giai  ta thdy & 120°C, 200°C mau bot chi yéu nim &
2\A, dién the 100 KV, do phong dai 30-600.000  dang vo dinh hinh, cdc hat chua hinh thanh. O
lan. Trén hinh 3 12 anh TEM ctia méau duge nung  300°C sét oxit di két tinh & dang Hematite.

tai 120°C, 200°C, 300°C. Tir cic anh TEM chiing
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Hinh 2: Gian d6 nhiéu xa tia X cia méu (Auy,Fey) (OH),(CO,),,.nH,O
nung & 120°C(A), 200°C(B), 300°C(C), 400°C(D) va 500°C(E)
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Hinh 4: Anh HRTEM ctia mau Au/Fe,O;nung Hinh 5: Gian d6 phan bo hat vang theo

6 300°C kich thuéc
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Anh HRTEM trén hinh 4 cho thiy cac hat
Sét oxit c6 dang cau 16i. Trén hinh 5 bié€u dién
su phan bo cua céc hat theo kich thudc ctia mau
nung & 300°C. Ching ta thdy cac hat vang cé
kich thudc tir 1,2 dén 7,8 nm trong d6 tap trung
nhat 1a 3,5 nm; 70% s6 hat vang c6 kich thudc
<5 nm.

5. Xac dinh hoat tinh xiic tac cua vang trong
chat nén sit oxit
Theo M. Haruta va cic cong su vang trong

chat mang sat oxit ¢6 hoat tinh xdc tdc 16n nhat
6 300°C [5].

Hinh 6 trinh bay két qua xac dinh hoat tinh
xdc tdc cua mau do chiing toi ché tao & nhiét do
nay cho phan tng oxi héa khi CO va H, Phan
tng dugc thuc hién trong budng phan tng c6
dinh v6i dong khong déi. Khéi lugng mau bot
100 mg, toc do dong khi 33 ml/phuit, thanh phan
hén hgp khi chiia 1% thé tich CO hodc H, trong
khong khi. Thanh phan khi xac dinh trén may
séc ky khi v6i ddu do TCD. Chiing ta thay 50%
khi CO dugc chuyén héa & ~50°C, con khi H, &
~130°C. Nhiét do chuyén héa cao hon so véi /5/
c6 thé 1a do néng do vang trong sit oxit thap
hon (Au:Fe = 1:50 so vé6i 1:19).
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Hinh 6: Do chuyén héa ctia CO va H, trén mau Au/Fe,0O; nung & 300°C

IV - KET LUAN

1. Da khao sat mot so diéu kién téng hop vat
liéu xic tac vang kich thugc nanomet phan tan
trén chat mang Fe,O, bang phuong phdp dong
két tha.

2. DA ché tao duoc xiic tic Au/Fe,0,. Kich
thu6c hat vang trén mau nung & 300°C nam
trong khoang 1,2 - 7,8 nm.

3. Pi xdc dinh duoc nhiét do chuyén hoéa
50% CO va H, trén xic tic Au/Fe,O; nung &
300°C tuong tng la 44°C va 132°C.

Cong trinh dugc ho tro kinh phi tix Chuong
trinh Bghién ciiu co bdn va Vién Khoa hoc Vit
liéu.
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