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PHAN BO SU PHAN BO Pt TRONG CAC XUC TAC Pt/y-AlO,
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SUMMARY

In the Pt/y-ALO; catalysts, the distribution of uniform, small particle-size Pt metal on the
carrier with high surface area of metal will result in high catalytic activities and will economize
noble metals. The distribution of metal depends on the technology of preparation and post-
preparation. The influences of the impregnating, drying, calcining and reducing on the
distribution of metal have been studied using by physic methods, scan electronic microscope
(SEM), transmission electronic microscope (TEM), and the hydrogen distribution has been
measured by the method of hydrogen absorption. The results showed that the samples were
impregnated and then dried at 120°C, continously calcined at 200, 300, 400 and 500°C and by

using acidic solvent.

Trong xuc tic Pt/y-Al,O; su phan bo kim
loai Pt dong déu, kich thudc tinh thé bé trén chat
mang, dién tich bé mat kim loai 16n v.v., s& cho
xdc tdc hoat tinh cao, tiét kiém dugc kim loai
quy. Su phan bd kim loai phu thudc vao cong
nghé ché tao va gia cong sau ché tao.

Da nghién ciiu anh hudng ctia qua trinh
ngam tam, sdy, nung va khir t6i sy phan bé kim
loai bing cdc phuong phép vat 1y, chup anh kinh
hién vi dién tir quét (SEM), truyén qua (TEM),
do do phan b6 hydro bing phuong phap hap phu
hydro.

Két qua cho thay, ngam tdm r6i say & 120°C,
nung lién ti€p & 200, 300, 400, 500°C va dung
dung moi la axit cho két qua phan tan Pt tot
nhat.

I - THUC NGHIEM

Diéu ché€ chiat mang: Chat mang y-AlO,
duoc diéu ché theo [1].

Ché€ tao xic tac: Dung phuong phép tdm

H,PtCl, trong cic dung moi khac nhau lén y-
Al Q,, say, nung va khir bang hydro.
3. Do d6 phan tan Pt trén xtc tac Pt/y-Al,Os.

4. Dung phuong phap hdp phu hydro dé
nghién cttu sy phan tan kim loai.

11 - KET QUA VA THAO LUAN

1. Piéu ché xic tac Pt/y-Al, O,

Diéu ché€ chiat mang: san pham hydroxit thu
dugc da phan tich bing nhiéu xa Ronghen
(XRD) két qua cho thdy la Bemit tinh khiét.

Nung Bemit 6 gio ¢ 500°C, san phiam thu
dugc phan tich bang nhiéu xa Ronghen. Qua
biéu d6 Ronghen cho thay cic pic dac trung cho
y-Al,O; 13 rang, khong c¢6 pic la, san pham két
tinh tot.

Po do phan tan Pt trén xic tac Pt/y-AlLO,

Pt dugc dua lén chidt mang bing phuong
phdp ngam tdim H,PtCl,, sdy, nung & cdc nhiét
do khdc nhau va khir bang hydro. San pham c6
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mau xdm dugc ti€n hanh nghién ciu sy phan tan
Pt/y-AlOs.

C6 nhiéu phuong phdp nghién ctu sy phan
tan kim loai, trong d6 c6 phuong phap hap thu
hydro 1a mot phuong phap don gian nhung do
chinh xac cao. Dung moi, qua trinh sy, nung,

khir anh huéng 1én do phan tan cta Pt.
Anh huéng ctia qua trinh nung t6i do phan
tan Pt

Sau khi ngam tdm, xdc tadc dugc say va nung
O céac diéu kién khac nhau, két qua do do phan
tdn va kich thu6c tinh thé Pt thé hién trén bang 2.

Bdng 2: Anh huéng chia ché do nung t6i do tan ciia Pt
(sdy trong 5 gi®, & mdi nhiét do nung trong 2 gid)

MaAu xdc tac Dl;errrll tlf(f;’bizr;];t Kicl}(li:?ll{g;il’)imat Do phan tan, %
S0, 3000)
lg/([)a;i)ljcz)(sé'y 6 120°C, nung & 200, 1.14 14,73 76,89
lg/([)a;i)ljg)(sﬁy 6 120°C, nung & 300, 123 13,64 83,01
%%Eé)(sé(y & 120°C, nung 6 400, 133 12,59 89,97
Mau 2 (sdy ¢ 120°C, 500°C) 1,32 12,74 88,38

Tu bang 2 chdng toi thdy rang, khi nung
theo ch€ d6 mau 1 (nung lién tiép & 200, 300,
400, 500°C 6 moi nhiét do git trong 2 gio) 1a tot
nhat (kich thudc tinh thé nho nhat: 11,46 A, do
phan tén 16n nhat: 98,78%). C6 thé 1y giai riang,
trong qud trinh nung s€ tao nén cac oxit cla Pt.
Khi cdc muéi di duogc phan bo dong déu trén bé
mat chit mang, nung tlr tir ting bac s€ lam cho
toc do tao oxit vira phai tranh dugc hién tuong
co cum oxit din dén co cum kim loai khi khir.

Qua céc 1ap luan da néu trén va két qua thu
dugc chung t6i nhan thay: dung moi va ché do
gia nhiét anh hudng 16n tG6i do axit cta xuc tac
va su phan tan kim loai Pt trén nhom oxit. Néu
dung dung moi la dung dich HCI va c6 ché do
gia nhiét thich hgp sé tao thanh 2 hop chat déng
vai trd tao nén cac tam axit manh hon (2), déng
thoi dam bao cho su phan tan Pt t6t hon.

2. Dung kinh hién vi dién tir quét (SEM) dé
khao sat cac mau xic tac khac nhau

Cic két qua chup anh hién vi dién tir SEM
cia mot s60 mau xdc tdc chda 0,6% Pt xu 1y

trong cac diéu kién khdc nhau dugc thé hién trén
hinh 1 va 2.
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Tir két qua SEM nhan thdy, néu xic tac sau
khi sdy khong nung, khir ngay bang hydro &
300°C thi khong tao thanh Pt kim loai (hinh 1),
toan bo bé mat chit mang bi che phl boi phic
Pt. (vi sau khi sdy s€ tao thanh phic Pt(IV),
[PtV (OH),Cl]y), [3]. Sau khi nung 300°C roi
khir bang hydro & 300°C, xuat hién cdc tam kim
loai, 16p che pht giam (hinh 2), song bé mat
chat mang van con bi che pht, ching t6 qua
trinh khir da dién ra nhung cham.

Khi nung & 200, 300, 400, 500°C (& mdi
nhiét do gilt trong 2 gid), khir biang hydro &
300°C, céc tinh thé kim loai dinh vi trén bé mit
chat mang thé hién rd rang. Rai rac con cac ddm
phiic chiing t6 thoi gian khir chua du.

Anh SEM cia cdc méiu xic téc khir bing
hydro & 300°C, v6i thai gian khir khac nhau: 6
g (hinh 3, 4), 9 gid (hinh 5, 6), 12 gid (hinh 7).

Tu cac anh SEM cho thdy, xuc tic sau khi
sdy trong 5 gio ¢ 120°C, nung & 200, 300, 400,
500°C (6 mdi nhiét do giit trong 2 gid) khur bang
hydro & 300°C trong 6 va 9 gio phic Pt chua
chuyén hod hét thanh trang théi kim loai phan
tdn trén bé mat chat mang y-AlLO,. Trén bé mat




chat mang thay r6 cac tam kim loai va cic dam  gio, thu duoc két qua tot, cac tam kim loai phan
phtic xen 1an. Chidng toi tién hanh khir trong 12 bd dong déu day dac (hinh 7).

Hinh I: Anh SEM cua xic tic chta 0,6% P, Hinh 2: Anh SEM cua xic tic chta 0,6% P,
khong nung, khir bang H, & 300°C trong 12 gi6  nung & 300°C trong 2 gid, khit bang H, & 300°C
trong 6 gio

Hinh 3: Anh SEM clia xic tac chia 0,3% Pt, sdy Hinh 4. Anh SEM clia xiic tic chia 0,6% Pt, sy
5 gio 6 120°C, nung 6 200, 300, 400, 500°C 5 gio ¢ 120°C, nung 6 200, 300, 400, 500°C
(6 mdi nhiét do giif trong 2 gio), khit baing H, & (6 m6i nhiét do giit trong 2 gio), khit bang H, &
300°C trong 6 gio 300°C trong 6 gio

Cic qu4 trinh dién ra khi nung xic tc c¢6 thé mo ta nhu sau:
+H,0 ~H,0 -
(Pl — =[P om) c), — [Peocl, |
300°C 500°C
S 1a bé mat nhom oxit.
Sén phdm nung cuéi cling c6 thé c6 cong thitc [Pt"OCly]*s két hop v6i nhom clia chat mang, ciing
c6 thé ton tai & dang dé khir [PtO,] [3].
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Hinh 5: Anh SEM cla xuc tdc chia 0,3% Pt, sdy
5 gio & 120°C, nung & 200, 300, 400, 500°C
(6 mdi nhiét do gitt trong 2 gid), khit bang H,
6 300°C trong 9 gio

Hinh 7: Anh SEM clia xdc téc chda 0,6% Pt, sy
& 120°C 5 gio, nung & 200, 300, 400, 500°C
(6 mdi nhiét do giit trong 2 gio), khir bang H,
4 300°C trong 12 gio

Trén hinh 3 va 4 cho thay, ham lugng kim
loai anh hudng téi d6 phan tan cta kim loai trén
xuc tac. Trén hinh 3, véi xuc tac chira 0,3% Pt ta
thdy s6 tinh thé kim loai it, bé mat chat mang
trong nhiéu. Trén hinh 4, véi xiic tic chda 0,6%
Pt, thdy tinh thé kim loai nhiéu, phan b6 tuong
d6i dong déu. Trong trudng hop 0,6% Pt s6 tam
kim loai day dic hon so véi 3% Pt. Diéu nay
phu hop véi xic tdc cong nghiép cua ciac nudc
tién tién (0,5%-0,6% Pt). T hinh 5, 6 va 7 cho
thdy xtc tac chia 0,6 Pt nung & 200, 300, 400,
500°C (6 moéi nhiét do git trong 2 gid), khu
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Hinh 6: Anh SEM clia xic tic chita 0,6% Pt, sdy
5 gio & 120°C, nung & 200, 300, 400, 500°C
(6 mdi nhiét do giit trong 2 gio), khir bang H,
6 300°C trong 9 gio

bing H, 6 300°C trong 12 gid cho do phan tan Pt
tot nhét. Trén cac anh (hinh 1-7), nhan thay cdu
trdc cua bé mat nhom oxit c6 dang séng khong
dong déu, trén do6 c6 cac duong gay, khe va hoc
hé. Kiéu ciu tric phiic tap nay anh huéng téi
tinh chat xic tdc va phan bd kim loai trén chat
mang.

111 - KET LUAN

1. Dung méi cé anh hudéng 16n t6i su phan
bd Pt trén y-Al,O;, trong d6 dung moi HCI cho
do phan tan tot hon nudc.

2. Ché d6 nung anh hudng t6i do phan tan
Pt trén y-Al,O;. Nung lién tiép & 200, 300, 400,
500°C & mdi nhiét do giit trong 2 giod 1a tot nhat
(kich thué6c tinh thé nhé nhat: 11,46 A, do phan
tan 16n nhat 98,78%).

3. Dung phuong phdp hién vi dién tr quét
(SEM) dé nghién ctiu sy phan bé kim loai trén
chat mang y-Al,O; cho két qua truc quan, ro
rang phu hop véi két qua thu duge theo phuong
phéap hap phu hidro.
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