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Abstract

Mesoporous MgO has been synthesized with different precursors and the present of F127 as soft template which is
completely removed by soxhlet. Characterizations of synthesized materials and phenomena happened during synthesis
were studied by TG-MS, BET, SEM. The results show that mesoporous MgO synthesized from magnesium nitrate has
higher surface area and pore volume than that synthesized from magnesium acetate.

1. GIOI THIEU

Mesopore MgO 1a mot chit xtc tac co nhidu
tiém nang va 1a mot loai chat mang dung cho nhiéu
loai phan tng khac nhau [1 - 8]. Tinh chét cua vat
liéu ngoai sy phu thudc vao thanh phﬁn, cAu truc tinh
thé, ban chét cua cac lién két hoa hoc con phy thugc
nhiéu vao tinh ddng nhat, kich thudc va su phan bd
kich thudc hat. Céc tinh chat nay phu thudc rat nhiéu
vao phuong phap va cac diéu kién téng hop [9 - 12].

Pluronic F127 néi riéng va cac triblock
copolome khong phéan cuc ndi chung déu c6 nhiing
ing dung Ki thuét rt quan trong. Ching dugc tng
dung tryc tlep trong vi€c tao cau tric nhimg mixcell
riéng r& va sap x¢p nhiing phan tir vi cau trac nay, tir
d6 gitp diéu khién qua trinh tao ra nhing thudc tinh
cua vat liéu.

Bai bao tép trung nghién ctru sy hinh thanh vit
lidu MQTB MgO tir 2 tién chat mudi magie v6 co va
hitu co véi sy cd6 mat cua chét tao cAu tric F127.
bic trung cua vat li€u téng hop va cac hién tugng
Xay ra trong qué trinh duoc nghién ctru bang ky
thuat phan tich nhiét két ndi khdi phd (TG-MS),
BET va SEM.

2. THUC NGHIEM

Tir céc tién chit ban dau 1a Mg(OOCCHs;) hodc
Mg(NO;); 0,5 M, dung dich F127 5%, dung dich
NH4OH 30%, Mg(OH), dugc tao thanh trong mdi
truong phan tan bang siéu 4m. Khi tién hanh phan
ung trong moi trudng si€u am, cac hat Mg(OH), tao
thanh s& khong bi két tu vao nhau thanh cac hat 16n
ma bam 1én khung cua F127 tao thanh ciu triic
mong mubn. Két tia tao thanh duoc loc ria béng
nudc cat dé loai bo hét cac ion co trong dung dich.

F127 s& dugc loai bo boi qua trinh chiét Solex trong
6 gio voi dung moi etanol. San pham sau qua trinh
chiét dugc sy & 80°C trong 24 gio va cudi cung
dugc nung & 550°C trong 2 gid véi toe do gia nhiét
la 0,5°C/phut.

Phan tich nhi¢t TGA va DTA duoc tién hanh
trén may SETARAM Labsys TG-DTA 16, may
phan tich nhiét dugc ndi véi may khdi phd tir cuc
(Quadru pole MS) cia hang Carlo Erba Instrument
QMD 1000 tai phong thi nghiém B moén cong ngh¢
vat li¢u va k¥ thuat cong nghi¢p (DIMTI) — Dai hoc
Trento, Italy. Cac mau phan tich duoc dit trong chén
Al O3, nung trong moéi truong Heli tir nhiét do phong
dén 600°C, toc do gia nhiét 1a 10°C/phut. Khi thoat
ra tr qua trinh phan tich nhiét s& duoc dua truc tiép
sang thiét bj khdi phd. Dya trén két qua phan tich
khéi phd s& phan doan dugc thanh phan khi thoat ra
tr qué trinh TG [13].

Qua trinh x4c dinh dién tich bé mit bang phuong
phap BET da diém duogc tién hanh trén may ASAP
2010 Micromeritic, tai phong thi nghi€ém B mon
cong nghé vat liu va k¥ thuat cong nghié€p (DIMTI)
— Pai hoc Trento, Italy. Trudc tién mau xuc tac duoc
lam sach hoi nuéc va tap chét trong dong He. Qua
trinh hap phu vét 1y N, dugc tién hanh trong dong N,
& nhiét do -196°C (st dung N, long lam chét 1am
lanh). Qua trinh nha hip phu duoc tién hanh bang
cach nang nhiét do tir -196°C 1én nhiét do phong.
Luong N, hap phu va nha hép phu dugc xac dinh
bang detector TCD.

Anh hién vi dién tir quét (SEM) duoc chup trén
may SEM JMS 555 JEOL, Trudc khi phan tich, oxit
MgO duoc pht voi Au trén thiét bi Polaron SC 7620
SPUTTER COATER, tai phong thi nghi¢ém B moén
cong nghé vat li¢u va ky thuat cong nghi¢p (DIMTI)
—Dai hoc Trento, Italy.
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3. KET QUA VA THAO LUAN
3.1. Phan tich TG-MS

Két qua phan tich DTA cua mau di tir tién chét
axetat magi€ dugc trinh bay trong hinh 1.

TR G R %G h LG TR T T

Hinh I Gian do TG/DTA clia mau MgO di tor
tién chét axetat magié

Két qua phan tich DTA cho thay c6 mét pic thu
nhiét manh tai 363°C, bén canh d6 xuét hién thém 2
pic thu nhiét nhe tai 408 va 445°C. Tuong Gng véi
trén gian d6 TG, xuat hién 3 khoang thay ddi trong
lwong. Tir 100 - 390°C, san phdm phan tich mat
59,7% trong luong, tir 390 - 445°C, mat 3,32% trong
lugng, tir 445 - 620°C, mat 1,29% trong lugng.
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Anh hiong ciia tién chat dén...

Két qua phan tich MS cta san pham khi thoét ra
trong qua trinh nhiét phan san phdm tir tién chit
axetat magié thé hién & hinh 2.

Gian d6 TIC ghi nhan luong khi va ion thoat ra
trong qua trinh phan tich. Trén gian d6 TIC thiy
xudt hién mot pic cuc dai tai thoi diém 37,27 phit,
bén canh d6 xuat hién thém 2 vai tai thoi diém 41,51
phat va 50,67 phut. Can clr vao gian dd TG, thay
rang pic cuc dai tai thoi diém 37,27 phut tuong tng
v6i nhiét do 363°C, va 2 pic con lai twong tng véi
nhiét do 408 va 445°C.

Tir phd MS tai thoi diém 37,45 phut, ta thiy hon
hop khi va ion thoat ra c6 thanh phan chi yéu la cac
phan tir va ion c¢6 khdi lugng phan tir (KLPT) 1a: 15,
28, 44, 58. Cac phan tir va ion c6 KLPT nhu trén
dugc du doan la nhiing hop chit cua CH;, CO, CO,
hodc etylenoxit va axeton.

Pho MS tai thoi diém 41,519 phit cho thay hdn
hop khi va ion thoat ra c6 thanh phan chi yéu la cac
phan ti va ion c6 m/z la: 44, 58 tuong Ung voi cac
hop chit CO, hoic etylen oxit va axeton. Phd MS tai
thoi diém 50,67 phut cho thiy hdn hop khi va ion
thoat ra c6 thanh phan chu yéu 1a hop chat c6 KLPT
44, day co thé 1a CO, hodc etylen oxit. Ngoai ra, tai
thoi diém nay bat dau xuat hién cac phén tir va ion
¢6 KLPT 16n, tir 77 dén 120. Day c6 thé 1a san pham
phan hity ctia chat hoat dong bé mit F127.
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Hinh 2: Gian d6 TIC (a) va phd MS tai thoi diém phan tich 37,45 (b); 41,519 (c) va 50,67 phut (d) cua khi
thoét ra trong qué trinh nhiét phan méau tong hop tir tién chat axetat magié

Tir cac san pham khi tao ra trong qua trinh nhiét
phan, c6 thé dua ra co ché chuyén vi nhom -CH;
trong phtrc chéat ciia magie va nhom axetat (hinh 3).
Trong phirc chat nay, Mg va nhém CH;COO" lién
két bén voi nhau (hinh 3a). Dudi tic dung cta nhiét

d6 cao, nhom metyl s& chuyén vi va xay ra hién
tugng cit mach phan huy (hinh 3b) dé tao thanh
CO,, axeton va MgO.

Nhu viy, qua viéc phan tich cac thanh phan khi
xuat hién trong phé MS di ching minh cé sy xuat
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hién ctia phuc chit trung gian Mg,(CH;COO),,(OH),
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Pham Thanh Huyén va cong su

trong qua trinh hinh thanh Mg(OH),.
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Hinh 3: Lién két hinh thanh giita Mg va nhom CH;COO" (a) va co ché chuyén vi cit mach nhom -CH;
trong phtre chat cia Mg va CH;COO" (b)

Tién hanh twong ty d6i v6i mau di tir tién chat nitrat magié. Két qua phan tich nhiét va phan tich san
pham khi bang khoi pho (TG-MS) mau di tir ti€n chat nitrat magié va axetat magi€ duoc trinh bay trong

bang 1.

Bdng 1: Két qua phan tich TG-MS

Tién chat

Khoang nhiét d: % giam trong lugng

Thanh phan khi thoat ra

100 —390 °C : 59,70%

390 — 445 °C : 3,32%

445 — 620 °C :_1.29%
Tong: 66,34%

Axetat magié

CHj;", CO, CO,/etylenoxit, axeton.
COy/etylen oxit va axeton
COy/etylen oxit, phan tir va ion ¢c6 KLPT 16n

Nitrat magié 100 — 389°C : 26,75% H,0, CO,
380 —480°C : 0,43% H,0, CO, CO,
480 — 760°C :_1,78% H,0, CO, CO,

Tong  28,96%

Ghi chu: m/z = 18: H,0, m/z = 28: CO, m/z = 44: CO, hodc etylen oxyt, m/z = 58: axeton

Khi di tir tién chit axetat magie, pic thu nhiét 16n
nhat tai 363°C xuat hién theo 1y thuyét cé thé la do

su phan hay cua Mg(OH), hoic mubi
Mg(OOCCH;), thanh MgO theo phan tng (1) va (2).
Mg(OH), — MgO + H,0 @)
Mg(OOCCH;), — MgO + CH3COCH; + CO,

)

Theo 1y thuyét néu phan tng (1) xay ra chi lam
giam 30% trong lwong. con néu di tr mubi
Mg(OOCCHj3), chuyén truc tiép vé MgO thi s& kém
theo hién tuong gidm 71% trong luong.

Tuy nhién dwa vao két qua phéan tich TG, qua
trinh nay chi mat c6 59,69% trong lugng. Nhu vay
két hop voi két qua phan tich MS cua khi thoét ra
trong qua trinh nhiét phan, c6 thé du doan ring trong
qué trinh tao Mg(OH), c¢6 su hinh thanh phirc chat
trung gian c6 coéng thuc Mg, (CH;COO),,(OH),
2n=m+1).

Khi di tir tién chét nitrat magie, pic thu nhiét 1on
nhét tai 389°C (twong g véi su giam 26,7% trong
lwong) [1] xudt hién c6 thé 13 do su phan hiy cua
Mg(OH),.

Mg(NO;), — Mg(OH), - MgO

1%
T 30% 1
Mg(CH;COO), —» Mg(OH), —» MgO
\ -60%
Mg, (CH3COO),(OH),

Trong san pham khi thu dugc khi phan hity nhiét
khong co su tao thanh cac san pham nhu etylen oxit,
axeton hay nhimg san pham hitu co ¢6 khéi lugng
phan tir [6n (do chit hoat dong bé mat F127 bi phan
huy), diéu nay ching to mau két taa di tir tién chat
Mg(NO;), duge loai F127 t6t hon mau di tir

3.2. Hip phu vatly N,

Puong dang nhiét hap phu cia cac miu c6 vong
tré trong ving P/P, = 0,45-1 chung to day la vat liéu
mao quan trung binh. Cac két qua dién tich bé mat
va phan bd kich thuéc mao quan thu duoc tir qua
trinh nghién ctru hip phu vét Iy N, cua cic mau
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MgO diéu ché tir cac tién chat nitrat va axetat magié

Anh huong cia tién chdt dén...

duogc trinh bay trong bang 3.

Bdng 3: So sanh cac dic trung bé mat cua vat liéu mesopore MgO

bic trung T Mg(NO;), Tu Mg(CH5;COO0),
1. Dién tich bé mit Sger, cm’/g 157,38 100,65
2. Phan bd kich thudc mao quan tap trung, A 43 35
3. Puong kinh mao quén trung binh dyore, A 178,944 99,707
4. Téng thé tich mao quan, cm’/g 0,705656 0,242851

Tir bang 3 cho thay, vat liéu mesopore MgO tao
thanh tir tién chat Mg(NOs), c6 dién tich bé mit 16n
hon, duong kinh mao quan trung binh va tong thé
tich mao quan 16n hon so véi miu tao thanh tir tién
chat Mg(CH;COO),.

3.3. Két qua chup SEM

Anh SEM cuia MgO di tir cac tién chat khac nhau
dugc trinh bay trong hinh 4.

« IBkU X3 Bae
S v A

(a)

Su khac nhau v& hinh dang hat MgO c6 thé dugc
giai thich 1a do cic miu két tia dem nung c cong
thirc phan t& khac nhau. Tu nitrat magié€ tao thanh
Mg(OH),, day la hop chét c6 cau tric dang luc lang
— hexagonal, nén khi phan huy tao MgO c6 xu
hudng tao ra hinh que (thanh).
Mg, (CH;COO),,(OH);: do bi anh huéng manh boi
ligan CH;COO" (kho bi phan hiy) nén hat MgO tao
thanh ¢6 dang hinh 1a.

Zeky

K@, gaa

(b)

Hinh 4: Anh SEM mesopore MgO (a) mau di tir tién chat nitrat magié, (b) mau di tir tién chit axetat magié

4. KET LUAN

1. Béng ky thuat TG-MS da phan tich dugc
thanh phan khi tao ra trong qua trinh nung dé tao vat
liéu MQTB MgO tir cac tién chat muoi magié vo co
va hiru co. Két qua cho thdy mau két tua di tir tién
chat Mg(NOs), dugc loai F127 tot hon miu di tir
Mg(CH;COO0)s,.

2. Da téng hop thanh cong vat liéu mesopore
MgO véi dién tich bé mit do dugc Sper = 157,3843
m’/g, phan b mao quan tap trung & 43 A (4,3 nm),
duong kinh mao quan tinh trung binh dugc la
178,944 A, tong thé tich mao quan 1d Vi, =
0,705656 m3/g. Tuy nhién, cdu trac mao quan tao
dugc chua dong déu, mao quan c6 dang hinh khe.

) Két qua chup anh SEM cua m?ag MgO cho thiy,
cau trac mesopore la kha dong déu, hat MgO cé
dang hinh que, dai ¢ 4 um va duong kinh ¢& 1 pum.

Loi cAm on: Tdc gia xin chdn thanh cam on cac
dong nghiép tai B6 mén cong nghé vit liéu va ky
thudt cong nghiép (DIMTI)—Pai hoc Trento, Italy da
giup do trong qua trinh thuc nghién nghién cuu nay.
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