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Abstract 
Mesoporous MgO has been synthesized with different precursors and the present of FI27 as soft template which is 

completely removed by soxhict. Characterizations of synlhesi/cd 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. Gl6l THIEU F127 sc dugc logi bd bdi qua trinh chilt Solex trong 
6 gid vdi dung mdi etanol. San pham sau qua trinh 

Mesopore MgO Id mgt chat xuc tdc cd nhilu chilt dugc say d 80°C trong 24 gid vd cudi cimg 
tilm ndng vd Id mgt logi chat mang diing cho nhilu dugc nung d 550°C trong 2 gid vdi tdc dg gia nhigt 
logi phdn irng khdc nhau [1 8]. Tinh chdt ciia vgt Id 0,5°C/phiit. 
lieu ngodi sg phy thugc vdo thdnh phan, cdu triic tinh Phdn tich nhigt TGA vd DTA dugc tien hdnh 
thi, bdn chat cua cdc lien ket hda hgc cdn phy thugc tren mdy SETARAM Labsys TG-DTA 16, mdy 
nhieu vao tinh dong nhat, kich thudc vd sg phdn bd phdn tich nhigt dugc ndi vdi mdy khdi phd tir cgc 
kich thudc hgt. Cdc tinh chdt ndy phy thugc rdt nhieu (Quadru pole MS) ciia hdng Carlo Erba Instrument 
vdo phuang phdp vd cdc dieu kign tdng hgp [9 - 12]. QMD 1000 tgi phdng thi nghigm Bg mdn cdng nghg 

Pluronic F127 ndi rieng vd cdc triblock vgt ligu vd ky thudt cdng nghigp (DIMTI) - Dgi hgc 
copolome khdng phdn cgc ndi chung deu cd nhirng Trento, Italy. Cdc mdu phdn tich dugc ddt trong chen 
img dyng kT thudt rdt quan trgng. Chiing dugc irng AI2O3, nung trong mdi trudng Heli tir nhigt dg phdng 
dyng trgc tilp trong vigc tgo cdu triic nhQ-ng mixcell din 600°C, toe dg gia nhigt Id 10°C/phut. Khi thodt 
rieng re vd sdp xep nhQ-ng phan tir vi cau triic nay, tir ra tir qud trinh phdn tich nhigt se dugc dua trgc tilp 
dd giiip dieu khien qud trinh tgo ra nhQ-ng thugc tinh sang thilt bj khoi phd. Dga tren kit qud phdn tich 
CLia vat ligu. khoi phd se phdn dodn dugc thdnh phan khi thodt ra 

Bdi bdo tap trung nghien ciru sg hinh thdnh vgt tir qud trinh TG [13]. 
ligu MQTB MgO tir 2 tien chat muoi magie vd co vd Qud trinh xdc djnh dign tich bl mgt bdng phuomg 
hQ-u CO vdi sg cd mgt cua chat tgo cau true F127. phap BET da dilm dugc tiln hanh tren mdy ASAP 
Ddc trung cua vgt ligu tong hgp vd cdc hign tugng 2010 Micromeritic, tgi phdng thi nghigm Bg mdn 
xdy ra trong qud trinh dugc nghien cuu bdng ky cdng nghg vgt ligu va ky thugt cdng nghiep (DIMTI) 
thugt phan tich nhigt kit noi khoi pho (TG-MS), - Dgi hgc Trento, Italy. Trudc tien mdu xiic tdc dugc 
BET va SEM. lam sgch hoi nude va tgp chat trong ddng He. Qud 

trinh hap phy vgt ly N2 dugc tien hdnh trong ddngN2 
2. THU"CNGH1$M d nhigt dg -196°C (su dyng Nj Idng Idm chdt ldm 

^ , ^ Ignh). Qud trinh nhd hap phy dugc tiln hanh bdng 
Tir cdc tien chat ban dau Id Mg(00CCH3) hodc cdch ndng nhigt dg tir -196°C len nhigt dg phdng. 

Mg(N03)2 0,5 M, dung djch F127 5%, dung djch Lugng N2 hap phy va nhd hdp phy dugc xdc djnh 
NH4OH 30%, Mg(0H)2 dugc tgo thdnh trong mdi bdng detector TCD. 
trudng phdn tan bdng sieu am. Khi tiln hanh phan Anh hiln vi dign tir quet (SEM) dugc chup tren 
irng trong moi trudng sieu am, cac hgt Mg(0H)2 tgo mdy SEM JMS 555 JEOL, Trudc khi phan tich, oxit 
thanh sS khong bj ket ty vao nhau thdnh cdc hgt Idn MgO dugc phii vdi Au tren thiet bj Polaron SC 7620 
ma bdm len khung cua F127 tgo thdnh cau true SPUTTER COATER, tgi phdng thi nghigm Bg mdn 
mong mudn. Kit tua tgo thanh dugc lgc rira bdng cdng nghg vat ligu va ky thugt cdng nghiep (DIMTI) 
nude cat dl logi bd hit cac ion cd trong dung djch. - Dgi hgc Trento, Italy. 
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3. KET QUA vA T H A O LUAN 

3.1. Phan tich TG-MS 

Ket qud phan tich DTA cua mau di tir tien chdt 
axetat magie dugc trinh bdy trong hinh 1. 

Hinh 7: Gidn dd TG/DTA cua mdu MgO di tir 
tien chat axetat magie 

Ket qud phdn tich DTA cho thdy cd mgt pic thu 
nhiet manh tgi 363°C, ben cgnh dd xuat hien them 2 
pic thu nhiet nhe tgi 408 vd 445°C. Tuong ung vdi 
tren gidn dd TG, xuat hign 3 khodng thay doi trgng 
lugng. Tir 100 390°C, sdn phdm phdn tich mdt 
59,7% Ugng lugng, tir 390 - 445°C, mdt 3,32% trgng 
lugng, tir 445 - 620°C, mat 1,29% trgng lugng. 

Phgm Thanh Huyin vd cdng sir 

Kit qud phan tich MS cua san pham khi thodt ra 
trong qud trinh nhigt phdn sdn pham tir tiln chdt 
axetat magie thi hign d hlnh 2. 

Gidn do TIC ghi nhgn lugng khi vd ion thodt ra 
trong qud trinh phdn tich. Tren gian dd TIC thay 
xuat hign mgt pic cgc dgi tgi thdi dilm 37,27 phut, 
ben cgnh dd xuat hign them 2 vai tgi thdi dilm 41,51 
phut vd 50,67 phut. Cdn cir vao gidn do TG, thay 
rdng pic cgc dgi tgi thdi dilm 37,27 phiit tuong iirng 
vdi nhigt dg 363°C, vd 2 pic cdn lgi tuong ung vdi 
nhiet dg 408 vd445°C. 

Tu pho MS tgi thdi dilm 37,45 phut, ta thay hdn 
hgp khi vd ion thodt ra cd thdnh phdn chu ylu Id cdc 
phdn tir vd ion cd khoi lugng phdn tir (KEPT) Id: 15, 
28, 44, 58. Cdc phan tir vd ion cd KEPT nhu tren 
dugc dg dodn Id nhu-ng hgp chat cua CHs', CO, CO2 
hodc etylenoxit vd axeton. 

Pho MS tgi thdi dilm 41,519 phiit cho thdy hon 
hgp khi vd ion thodt ra cd thdnh phdn chii yeu Id cdc 
phdn tir vd ion cd m/z Id: 44, 58 tuong ung vdi cdc 
hgp chdt CO2 hodc etylen oxit vd axeton. Pho MS tgi 
thdi diem 50,67 phut cho thdy hdn hgp khi vd ion 
thodt ra cd thdnh phdn chii yeu Id hgp chdt cd KEPT 
44, ddy cd the la CO2 hodc etylen oxit. Ngodi ra, tgi 
thdi diem ndy bdt ddu xudt hign cdc phdn tu vd ion 
cd KEPT ldn, tir 77 din 120. Ddy cd the Id sdn phdm 
phdn buy cua chdt hogt dgng be mat F127. 
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Hmh 2: Gian dd TIC (a) vd phd MS tgi thdi dilm phdn tich 37,45 (b); 41,519 (c) vd 50,67 phut (d) ciia khi 
thodt ra trong qud trinh nhigt phdn mdu tong hgp tir tien chat axetat magie 

Tir cdc sdn phdm khi tao ra trong qua trinh nhigt do cao, nhdm metyl se chuyin vj va xay ra hien 
phdn, cd thi dua ra co chl chuyin vj nhdm -CH3 tugng cdt mach phan buy (hinh 3b) de tao thdnh 
trong phiirc chat cua magie va nhdm axetat (hinh 3). CO2, axeton va MgO. 
Trong phiirc chat ndy, Mg va nhdm CHsCOO' lien Nhu vgy, qua vigc phan tich cac thdnh phan khi 
ket bin vdi nhau (hlnh 3a). Dudi tdc dung cua nhiet xudt hien trong phd MS da chung minh cd su xuat 
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hien cua phuc chat trung gian Mgn(CH3C00),„(0H)i trong qud trinh hinh thdnh Mg(0H)2. 

CHj 9H3 

H O ^ 

XX XV y OH 

CH3 CHb 

. ^ ' - ' ^ ^ . . ^ Mgv 

CH3 CH, CHj CH 

(a) (b) 

////7/7 i: Lien kit hinh thdnh giQ-a Mg va nhdm CH3COO(a) va co che chuyin vj cdt mgch nhdm -CH3 
trong phirc chdl cua Mg vd CH3COO' (b) 

Tiln hanh tuong tg doi vdi mau di tir tiln chat nitrat magic. Ket qua phdn tich nhigt va phdn tich sdn 
pham khi bdng khoi pho (TG-MS) mau di lir tiln chiit nitrat magie vd axetat magie dugc trinh bay trong 
bdng 1. 

Bdng 1: Ket qud phdn tich TG-MS 

Tien chdt 
Axetat magie 

Nitrat magie 

Khodng nhigt dg: % gidm trgng lugng 
100-390°C: 59,70% 
390 - 445 °C: 3,32% 
445-620 °C: 1,29% 

Tong: 66,34% 
100-389°C: 26,75% 
380-480°C: 0,43% 
480-760°C: 1,78% 

Tdng 28,96% 

Thdnh phdn khi thodt ra 
CH3', CO, C02/etyIenoxit, axeton. 

C02/etyIen oxit vd axeton 
C02/etyIen oxit, phdn tir vd ion cd KEPT Idn 

H2O, CO2 
H2O, CO, CO2 
H2O, CO, CO2 

Ghi chii: m/z = 18: H2O, m/z = 28: CO, m/z = 44: C02hode etylen oxyt, m/z = 58: axeton 

Khi di br tien chdt axetat magie, pic thu nhigt Idn 
nhdt tgi 363°C xudt hign theo ly thuylt cd thi Id do 
sg phdn buy cua Mg(0H)2 hodc muoi 
Mg(OOCCH3)2 thdnh MgO theo phdn irng (1) vd (2). 

Mg(0H)2 -*MgO + H20 (1) 
Mg(OOCCH3)2 -^ MgO + CH3COCH3 + CO2 

, , (2) 
Theo ly thuyet neu phdn umg (1) xdy ra chi ldm 

gidm 30% trgng lugng. cdn nlu di tir muoi 
Mg(OOCCH3)2 chuyin true tilp vl MgO thi se kem 
theo hien tugng gidm 1\% trgng lugng. 

Tuy nhien dga vdo kit qua phdn tich TG, qud 
trinh ndy chi mat cd 59,69% trgng lugng. Nhu vgy 
kit hgp vdi kit qud phdn tich MS cua khi thodt ra 
trong qud trinh nhigt phdn, cd thi dg dodn rdng trong 
qud trinh tgo Mg(0H)2 cd sg hinh thdnh phirc chat 
trung gian cd cdng thirc Mg„(CH3C00)„(0H)i 
(2n = m + I). 

Khi di tir tiln chat nitrat magie, pic thu nhigt Idn 
nhdt tgi 389°C (tuong irng vdi su gidm 26,7% trgng 
lugng) [1] xuat hien cd thi Id do su phdn buy cua 
Mg(0H)2. 

Mg(N03)2 -^ Mg(0H)2 ^ MgO 

-71% 

t 
•( 

-30% 

Mg(CH3COO)2 — • Mg(0H)2 

Mgn(CH3C00)ni(0H), 

MgO 

'-60% 

Trong sdn phdm khi thu dugc khi phdn huy nhigt 
khdng cd sg tgo thdnh cdc sdn pham nhu etylen oxit, 
axeton hay nhung sdn pham hQ-u co cd khoi lugng 
phdn tu ldn (do chat hogt ddng bl mat F127 bj phdn 
buy), dieu nay chung td mdu kit tua di tir tiln chdt 
Mg(N03)2 dugc logi F127 tot hon mdu di tir 
Mg(CH3C00)2. 

3.2. Hap phu vat ly N2 

_ Dudng ddng nhigt hap phy ciia cdc mau cd vdng 
tre trong vimg P/PQ = 0,45-1 chiirng td day Id vat lieu 
mao qudn trung binh. Cdc kit qua dien tich bl mat 
vd phan bo kich thudc mao quan thu dugc tir qua 
trinh nghien cuu hap phy vat ly N2 ciia cdc mdu 
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MgO dieu che tir cdc tiln chat nitrat vd axetat magie dugc trinh bay trong bdng 3. 

Bdng 3: So sdnh cdc ddc trung be mat ciia vdt ligu mesopore MgO 

Ddc trung 

1. Dien tich bl mat SBET, cmVg 
2. Phdn bd kich thudc mao qudn tgp trung, A 
3. Dudng kinh mao qudn trung binh dporc, A 
4. Tong the tich mao qudn, cm /g 

Tir Mg(N03)2 

157,38 
43 

178,944 
0,705656 

Tir Mg(CH3COO)2 

100,65 
35 

99,707 
0,242851 

Tir bdng 3 cho thdy, vdt ligu mesopore MgO tgo 
thdnh tir tien chdt Mg(N03)2 cd dign tich bl mat ldn 
ban, dudmg kinh mao qudn trung binh vd tdng the 
tich mao qudn ldn hon so vdi mdu tgo thdnh tir tien 
chdt Mg(CH3COO)2. 

3.3. Ket qua chup SEM 

Anh SEM ciia MgO di tir cdc tiln chdt khdc nhau 
dugc trinh bdy trong hinh 4. 

Sg khdc nhau ve hinh dgng hgt MgO cd the dugc 
gidi thich Id do cdc mdu kit tiia dem nung cd cdng 
thirc phdn tir khdc nhau. Tir nitrat magie tgo thdnh 
Mg(0H)2, ddy Id hgp chdt cd cdu triic dgng luc Idng 
- hexagonal, nen khi phdn buy tgo MgO cd xu 
hudng tao ra hinh que (thanh). 
Mgn(CH3C00),n(0H)i: do bj dnh hudng mgnh bdi 
ligan CH3COO" (khd bj phdn buy) nen hgt MgO tgo 
thdnh CO dgng hlnh Id. 

(a) , , , (^l 
Hmh 4: Anh SEM mesopore MgO (a) mdu di tir tiln chdt nitrat magie, (b) mdu di tir tiln chdt axetat magie 

4. KET LUAN 

1. Bdng ky thudt TG-MS da phdn tich dugc 
thanh phan khi tgo ra trong qud trinh nung de tgo vdt 
lieu MQTB MgO tir cdc tiln chat muoi magie vd co 
va hQ-u CO. Kit qud cho thay mdu kit tua dj tir tien 
chat Mg(N03)2 dugc logi F127 tdt hon mau di tir 
Mg(CH3COO)2. 

2. Dd tdng hgp thdnh cdng vdt lieu mesopore 
MgO vdi dien tich bl mat do dugc SBET = 157,5843 
mVg, phdn bo mao qudn tap trung d 43 A (4,3 nm), 
dudng kinh mao qudn tinh trung binh dugc Id 
178,944 A, tdng thi tich rnao qudn Id Vcum = 
0,705656 mVg. Tuy nhien, cdu true mao qudn tao 
dugc chua ddng deu, mao qudn cd dgng hinh khe. 

Kit qud chyp dnh SEM ciia mdu MgO cho thdy, 
cdu true mesopore Id khd dong diu, hgt MgO cd 
dgng hinh que, ddi cd 4 pm vd dudng kinh cd 1 pm. 

Ldi cam on: Tdc gid xin chdn thdnh cdm an cdc 
dong nghiep tgi Bd mdn cdng nghe vdt lieu vd ky 
thudt cdng nghi?p (DIMTI)-Dgi hgc Trento, Italy dd 
giup da trong qud trinh thuc nghien nghien cuu ndy. 
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