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Vién Khoa hoc va Cong nghé Viét Nam

“Truong Pai hoc Su pham Thdi Nguyén

SUMMARY

Manganese oxide power has been synthesised at low temperature (600°C) by the combustion
of gel prepared from polyvinyl alcohol (PVA) and manganese nitrate. Mn,O; characterization is
examined by X-ray diffraction (XRD), thermogravimetric and differential thermal analysis (TG-
DTA), scanning electron microscopy (SEM) and BET (Brunaure-Emmet-Teller) measurements.
Further thermal treatment at 500 - 800°C for 2h yields the single phase Mn,O; with average
primary size < 80 nm. It specific surface area is 47 m*/g for Mn,0;.

- MO PAU

Phuong phap bbc chdy gel & nhiét do thap
tao ra nhitng san pham oxit kich thuéc nanomet
dugc tng dung cho céc linh vuc xic tac, huynh
quang, bdo vé moi truong [1 - 5]. Quy trinh téng
hop nay tuong d6i don gian, cé gia tri kinh t€
cao vi can it nhiét lugng cap tir bén ngoai, dung
cac hod chit thong dung. Phuong phap nay da
duoc dung dé t6ng hop mot so oxit dat hi€m [6].
Trong bai bdo nay ching toi st dung phuong
phdp boc chay gel & nhiét do thap dé nghién ctu
tim diéu kién t6i vu téng hgp oxit Mn,O; kich
thudc nanomet.

I - THUC NGHIEM

Tron Mn(NO,), v6i PVA theo ti 1& mol
tuong ting , hoa tan trong nudc roi lam bay hoi ¢
nhiét do thich hgp cho dén khi tao gel nhét. Sdy
kho gel sau d6 cho vao nung thu dugc bot x6p
mau den.

Gian d6 phan tich nhiét dugc ghi trén may
DTA-50 va TGA-50 cta hang Shimadzu (Nhat
Ban).

Gian d6 nhiéu xa Ronghen dugc thuc hién
trén may Siemens D-5000 (CHLB Diic) véi biic
xa CuK,, budc séng A = 1,5406 A.

Anh vi cdu trdc va hinh thdi hoc ctia bot oxit
dugc chup bing kinh hién vi dién tr quét (SEM)
JEOL- 5300 (Nhat Ban).

Dién tich bé mat duoc do bang phuong phap
BET (Brunauer-Emmet-Teller) trén mady SA ctla
hang COULTER (My).

111 - KET QUA VA THAO LUAN

1. Phan tich nhiét

Gian do6 phan tich nhiét ctia gel dugc chi ra
6 hinh 1.

Trén hinh 1 (a) cho thdy su giam khoi luong
ctia gel chu yéu xay ra & nhiét do thap hon
200°C. O viing nhiét do thap hon 150°C xiy ra
su mat nuGe két tinh, phan hiy ion NO;5™ va phan
huy mot phan PVA. Trong khoang nhiét do tir
150 - 400°C su giam khoi luong kém theo su toa
nhiét dién ra manh do su phan hiy PVA con lai.
O nhiét do 16n hon 400°C khong c6 su bién ddi
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nao vé khéi lugng, nhu vay c6 thé gan cho sy hinh thanh Mn,Oj tinh khiét.
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Hinh 1: Gian d6 TGA (a) va DTA (b) ctia gel Mn/PVA

2. Lua chon nhiét d6 nung

Diéu ch€ cac mau cia Mn/PVA véi ti 1&¢ mol tuong ting 1a 1/3; nhiét do tao gel 1a 80°C; sau
d6 nung gel & cac nhiét do 120, 200, 400, 500, 600, 700 va 800°C trong thoi gian 2 gio. Tién hanh
ghi phé nhiéu xa Ronghen ctia cdc mau trén. K&t quéa dugc chi ra & hinh 2.
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Hinh 2: Gian d6 nhiéu xa Ronghen ctia cic mau khi nung & 120, 200, 400, 500, 600, 700 va 800°C
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Tir két qua trén ching t6i chon nhiét do Téng hop cdc miu clia Mn/PVA véi ti 1é

nung & 600°C dé diéu ché mau. mol Mn/ PVA = 1/3, nhiét do tao gel 1a 80°C &
3. Khio sat cac diéu kién toi vu dé tong hop céc gid tri pH lan luot 14 1, 2, 3, 4, 5 v nung &
Mn,0; 600°C. Tién hanh do phé nhiéu xa Ronghen ctia
a) Anh hudng ciia pH cdc mau bot trén. Két qua dugc chi ra ¢ hinh 3.
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Hinh 3: Gian d6 nhiéu xa Ronghen ctia cac méu diéu ché tix gel 6 pH = 1, 2, 3, 4, 5 va nung 6 600°C

Trén hinh 3 cho thdy cdc mau diéu ché 6 pH Diéu ché cic gel 6 pH = 4, nhiét do tao gel
= 4 thu dugc don pha tinh thé ctia Mn,O;. Trong  80°C va ti 1¢ mol Mn/ PVA lan luot 1a 1/1; 1/2;
cac thi nghiém ti€p theo ching t6i chon pH =4  1/3; 2/ 1 va 3/1. Sy kho va nung gel & 600°C

dé diéu ché mau. trong 2 gio. Po phd nhiéu xa Ronghen cua cdc
b) Anh hudng ciia ti 1¢ mol kim loai va PVA mau bot. Két qud dugc chi ra & hinh 4.
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Hinh 4: Gian d6 nhiéu xa Ronghen clia cdc miu diéu ché tir gel
V6i ti 16 Mn/PVA = 1/1; 1/2; 1/3; 2/1 va 3/1; nung 6 600°C
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Két qua cho thay mau diéu ché véi ti 1€ mol
Mn/ PVA = 1/3 va 2/1 chi chita mgt pha cla
Mn,0O; duy nhét, con cdc mau vdi ti 16 Mn/PVA
khéc con 1an Mn;0, hoiac MnQO,. Trong cic thi
nghiém ti€p theo chdng t6i chon ti 1& mol
Mn/PVA = 1/3 dé téng hop mau.

¢) Anh hudng ciia nhiét do tao gel

Diéu ché cic gel véi ti 16 mol Mn/PVA =
1/3, pH = 4 va & cac nhiét do khac nhau (40, 60,
80, 100°C). Say kho va sau d6 nung gel & 600°C
trong 2 gio. Tién hanh do phd nhiéu xa Ronghen
clia cdc mau bot tao thanh. Két qua duoc chi ra
6 hinh 5.

Tu hinh 5 cho thdy miu diéu ché tir gel & 80,
100°C chtta pha Mn,O; nhung ching t6i chon
nhiét do 80°C dé lam thi nghiém tiép vi & 100°C
thoi gian tao gel nhanh khong thuan loi cho su
tao tinh thé min.

L4y mau diéu ch€ & pH = 4, ti 1&¢ mol Mn/
PVA = 1/3; nhiét do tao gel 80°C dem chup anh
vi cdu tric va hinh thdi hoc bing kinh hién vi
dién tir quét (SEM) JEOL- 5300 (Nhat Ban) cho
thdy hat thu dugc c6 kich thudc nano (< 80 nm)
(hinh 6). Do dién tich bé mat bang phuong phép
BET trén may SA 3100 (Mi) cia mau bot trén
thu dugc dién tich bé mat tuong doi 16n (47
m?/g).
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Hinh 5: Gian d6 nhiéu xa Ronghen ctia cic mau diéu ché tir gel tao thanh & 40, 60, 80, 100°C va
nung & 600°C
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Hinh 6: Anh vi cdu tric va hinh thai hoc ctia mau Mn/PVA = 1/3, pH =4,
nhiét do tao gel 80°C; nhiét dd nung 600°C
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IV - KET LUAN

Pa tim dugc céc diéu kién t6i uvu dé ché tao
Mn,O; ¢6 kich thuéc < 80 nm, dién tich bé mat
47 m*/g: pH = 4, ti 1¢ mol Mn/PVA = 1/3, nhiét
do tao gel 80°C, nhiét do nung 600°C.

Céng trinh ndy la sin pham cia dé tai
NCKH cap B¢ trong linh vuc ty nhién.
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