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Tdm tat: Phuang phap dot chay gel a nhiel do thap tao ra cac oxit kim loai. oxil dit 
hiem va vat lieu chira oxil dat hiem cd kich thirdc nanomet da dugc nghien ciru tdng 
hgp Vci img dung trong ITnh virc xiic tac. hap phu xu ly mdi trud'ug. Qu\ trinh tdng 
hgp do'n gian, khdng yeu cau cac thiet bi va h6a chill dat lien, tao ra san pham cd 
kich thude ddng nhal <50 nanomet vdi dien tich be mat Idn va cd kha nang trien khai 
lugng Idn, ibdi gian tdng hgp nhanh, phii hgp vdi thuc te d Viet Nam. Mgt sd tinh 
chill hda li eiia cac oxit kim loai, oxit dat hiem va viit lieu chira oxil dat hiem nhu cau 
tnic pha, kich tbirdc bat, dien ticb be mat dugc xac djnh bang phan tich nhieu xa lia 
X, kinh hien vi dien lir (SFM,TEM) va hip phu (BET). 

I. CIOI THIEU 

Trong nbirng nam gan day vat lieu cd kich ihudc nanomet la mdt vat lieu dugc 
nghien ciru va irng dung rat nhieu trong ITnh vuc: xiic tac va hap phu xir ly mdi trudng 
11,2,3|, chiing cd nhieu uu viet ban so vdi vat lieu dugc che tao bang phuang phap truyen 
thdng. Do qua trinh tdng hgp d nhiet do thap nen san pham thu dugc cd kich thugc hat 
nhd va dien lieh be mat Idn cho kha nang hap phu va xiic tac cao. 

De liep can vdi nhirng nghien ciru ve vat lieu nanomet tren the gidi, trong thdi gian 
gan day tap the nghien ciru phdng Vat lieu Vd Co da lap trung nghien ciru tdng hgp cac 
vat lieu cd kich ihudc nanomet cd dien tich be mat Idn vii budc dau thu dugc mgt sd kel 
qua khii quan | 1,2,3J. 

II. THI/C NGHIEM 

1. Dung cu hda chat 

Cac mudi nitrat kim loai, PVA, FINO3 va mdt sd hda chat dimg trong thi nghiem deu 
ed d() sach phan tich. 

Ld nung S-4800 (My), tii say (Dire), may khuay lir gia nhiel (Italia), cdc nung. chen 
nung va mdt sd dung eu ibiiy tinh. 

2. Ciic phuong phiip nghien cuu 

Trdn mudi nitrat kim loai. mudi nitrat dat hiem vdi dung djch PV.A. theo li le niol 
luong irng, kluiiy gia nbiet cho den khi lao gel nhdt, xir ly nhiet ihu dugc san pham la cac 
oxit kim loai,oxit dat hiem hay ctic viit lieu cd kich ihudc nanomet. 
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Gian dd phan tich nbiet dugc ghi tren may TGA-50 va DTA-50 ciia hang Shimadzu 
(Nhat Ban) 

Gian dd nhieu xa tia X dugc ghi tren may Siemens d-5000 (CHLB Dire) vdi btic xa 
CuK„ budc sdng ?>.= I,5406 A". 

Anh vi ciu tnic va hinh thai hgc ciia cac mau dugc xac dinh tren may JEOL-5300 
(Nhat ban). 

Dien ticb bl mat dugc do bing phuang phap Brunauer - Emmet - Teller (BET) tren 
may SA-4800 ciia hang COULTER (My). 

III. KET QUA VA THAO LUAN 

PVA la loai polyme cd chira cac nhdm chirc uu nude (hydrophilic) la cac nhdm 
hydroxyl, khi bj chuyin hda sau ban hinb thanh cac nhdm eaeboxylat. Cac nhdm 
cacboxylat nay cd vai trd nhu mdt tac nhan tao phirc vdng (chelating agent), tao ra mdi 
lien kit giu'a cac cation kim loai va nen polyme khien chiing dugc phan tan dong diu 
trong dung djch va ngan can sy ket tu cac hat. Trong qua trinh xir ly nbiet cac ion NO3" 
cung cap mdt mdi trudng oxy hda manh cho sy phan hiiy cacboxylat kim loai. Vdi sy boc 
chay hoan toan ciia dung djch, qua trinb ty bdc chay lan truyen xay ra manh liet iam tang 
cudng cho qua trinb chia tach hat trong Gel tien chat. 

A. Tong hop mot so oxit dat hiem co kich thuoc nanomet. 

Ciing vdi nhip do phat trien khoa hgc va cdng nghe, cac tinh nang uu viet ciia cac 
nguyen td dat hiem (NTDH) ngay cang dugc kham pha, irng dyng vao ddi sdng trong 
nhieu ITnh vyc khac nhau. Tir nhieu nam nay, viec trien khai cdng nghe va irng dung dat 
hiem da dat dugc nhirng ket qua day thuyet phuc. Dac biet trong nhu'ng nam cudi ciia the 
ky 20, ciing vdi nbirng phat trien manh ciia cac nghanh cdng nghiep hien dai, dat hiem 
vdi nhirng tinh chit vat ly va hda hgc vd cirng phong phii cho ta nhii'ng irng dung rdng rai 
trong nhieu nganh kinh te qudc dan. Nguyen td dat hiem la nguyen lieu khdng the thieu 
trong ITnh vyc cbl tao cac vat lieu tir, vat lieu sieu dan, vat lieu bat nhan... Vat lieu tir 
chira dat hiem cd mat do lang lugng tir cao gia thanh re, da dugc irng dyng nhieu trong 
vice che tao cac ddng co dien, may gia tdc proton, may vi tinh... NTDH dugc irng dyng 
Irong ITnh vyc luyen kim de che tao hgp kim trung gian, bien tinh chat lugng thep va hgp 
kim. Trong ITnh vyc thiiy tinh cac NTDH dugc dimg lam chat khir mau, tao mau cho vat 
lieu thiiy tinh, chi tao lang kinh, thau kinh chiu nhiet, lam vat lieu mai danh bdng thiiy 
linh va thilt bj quang bgc dac biet. NTDH dugc sir dyng de san xuat chat xuc tac trong 
cdng nghe xir ly khi thai, cdng nghe xuc tac hda dau va tdng hgp huu co. Dat hiem edn 
dugc sir dung nhu cbl pham dinli dudng kich thich sinh trudng cho cay trdng va mang lai 
hieu qua kinh tl cao trong ndng nghiep. 

Bao cao nay trinb bay mdi sd cac ket qua nghien ciru cd lien quan trong thdi gian 
vira qua tai phdng Vat Lieu Vd Co. 

1. Phan tich nhiet 

Phan tich nbiet TGA va DTA cho nhung thdng tin vl hieu irng nhiet, sy giam khdi 
lugng ciia miu lien quan den cac phan irng chuyen pha trong qua trinh gia tang tuyen tinh 
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nhiet do. Mdt thi dy dien hinh trinh bay tren hinb 1. Su giam khdi lugng lir nhiet dj 
phdng den 170"C (27,12%) tren dudng TG la sy mil nude hidrat va sy phan hiiy cacjoj 
nitrat, su dehidrat cita PVA tuong img vdi peak thu nbiet d 144"C trcMi dudng DTA. Qi 
Uinh giam khoi lugng tir 170"C din 235"C (38,18%)dirgc coi ki sy ddt chay hidrocacboi 
ciia phan tir PVA tuong irng vdi mdt peak phat nhiet ril manh va hep cd cyc dai d 229"( 
tren dudng DTA. Tir 235''C din 400"C quan sat thiy giam khdi lugng (5,38%) trei 
dirdng TG tuong ii'ng vdi qua trinh ddt chay ba cacbon ciia PVA cdn lai. Tren 40()'( 
khdng thiy cd sy bien ddi nao ve khdi lugng, dieu nay cho thay sy hinh thiinh ciui oxii 
xeri. 

TO.Al' 
DTA 

NhiJi do. "C 

50 

0 

1V).I.»'Q 

0 20 111 

DTG ciia gel Ce - PVA Minh 1: Gian dd phan tich nhiet TGA 

Quang phd hdng ngoai (IR) cho biet nhung thdng tin ve sy bien ddi ciia gel 
precursor theo nhiel do. Trong giai doan dau eiia qua trinh xii' ly nbiet xay ra sy khir dong 
thdi cac ion nitrat cimg vdi qua trinh oxi hda cac nhdm hydroxyl (OH) ciia PVA 
nhdm cacboxyl (COOH). Cac phdi tir cacboxylat trong cau tnic ciia PVA cd the lao phiic 
vdi cac ion kim loai binh thanh phirc chelat kim loai trong cau Iriic polime ciia PVAco 
tac dung ngan can sir ket tu eiia cac ion xeri. Sy cd mat ciia ion COO" va ion nitrat co 
trong precursor dugc thay d dai bap thy manh trong vimg 1634 va 1445 cm'' luang irng 
vdi Ciic ion cacboxylat phdi tri. Dai hap thu d vimg 1384 cm" tuong irng vdi ion nitrat, 
Khi nhiel do nung mau d 200''C dai hap thu 1634cm'' djch chuyen ve phia tan so 
1629 cm ^' chirng id cac ion xeri da lien ket phdi tri qua oxy ciia nhdm cacboxyl (COOH 
va dai hap thu 1445cm'' ciia ion nitrat cung dich chuyen ve phia tan sd tan sd thap lio 
1394cm''. Khi lang nhiet do cac dai hap thu trong vimg 650 den 442cm'' xuat hien vi 
cudng do tang dan, dieu nay cho thay bat dau cd sy xuat hien dao ddng hda trj Ce-
ciia oxil xeri. Khi nhiel do tang tren 500°C thi khdng thay sy bien ddi nao trong pi 
(Hinh 2) 
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1 i O 

Hinh 2: Quang phd IR ciia mau nung d 200,300,400,500,600,700 va 800°C. 

2. Xac djnh cau true, hinh thai hoc va dien tich be mat cua mau. 

cau true mang tinh the ciia mau nung d 500"C da dugc xac djnh bang phd XRD 
:et qua thu dugc Ce02 cd cau triic Ihudc be lap phuong . Dieu nay phii hgp vdi cac 
ighien ciru d tren. 

Hinh 3: Gian dl tia X ciia mau nung d 500°C. 

! Qua kinh hien vi dien tu cho thiy Ce02 thu dugc cd kicb tbudc < 50niii (hinh 4) 
a xac djnh dien tich be mat rieng cita Ce02 la 55iii^/g. 
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Hinh 4: Anh TEM ciia Ce02 . 

n 

Da sir dung phuang phap ddt chay gel d nhiet do thap de tdng hgp mdt sd oxil dai 
hiem kit qua thu dugc nhu sau: La203 cd kich ibudc < 50nin \'di dien tich be mat 
23.75nr/g: Nd20:, cd kich thude < 50niii vdi dien tich be mat 18,99iir/g; EU2O3 co kich 
tbirdc < 50nin vdi dien licb be mat 9,43mVg;Y203 cd kicb thude < 50nm vdi dien lieh be 
mat 35.97nr''a. 

B. Tdng hop mdt so oxit kim loai cd kich thuoc nanomet. 

Da nghien ciru tdng hgp mdt sd kim loai cd nhieu irng dung trong thyc le nhu 
Mn02,NiO... 

L Tong hop Mn02. 

Tir lau mangan la nguyen Id da dugc sir dung rat rdng rai trong nhieu ITnh vyc nhu 

vat lieu tir. \'al lieu xiic tac, vat lieu hat phu, xiic tac oxi hda di the Mn - Ce, Mn-

ALO,. Mn - Zn - Cr de oxi hda chgn lgc cac chat dgc hai trong nude, nude thai. Hem 

nira Mn02 cdn la nhien lieu rat quan trgng cho pin. 

Da nghien ciru khdo sat cac yeu td anh huong tdi kich thirdc bat nhu pH lao gel 
nbiet do lao gel, ty' le giua kim loai va PVA, thdi gian nung, nhiet do nung.. 

Chiing tdi chgn mangan de triiih bay cu the ban vi day la nguyen id cd nhieu irng 
dyng trong thyc le nhu lam xiic lac xir ly khi, xir ly nude cd nhiem asen, sal, mangan.... 

1.1. .Anh hudng ciia nhiet do nung len cau triie pha cua Mn02. 

Mau dugc dieu che vdi ty le moi tuong irng Mii/PVA la 1/3, nhiet do tao gel la 
80 C, sau do nung d cac nhiel do khac nhau. Tien hanh ghi phd nhieu xa tia X. Ket qua 
dugc chi ra d (hinh 5). 



Cdng trinh kinh tdng Gido su Viin sy Nguyin Vdn Hiju nhdn dip Gido su Viin sy 70 tudi 

Gian do nhilu xa tia X ciia mSu nung d 120"C. 

Gian do nhiSu xa tia X ciia miu nung d 150"C. 

Gian do nhifeu xa tia X ciia mSu nung d 250"C 

Hinh , . 

Gian do nhieu xa tia X ciia miu nung d 120 " C cho thiy mau bit dau hinh thanh 
tinh Ihl. Trong mau nung d 150 " C ta thiy pha kit tinh ciia miu la Mn02. Mau nung d 
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250 " C xuat hien pha kit tinh ciia mau la Mn304. Qua dd thiy ring de dieu cbl MnOacan 
nung mau d 150 C. 

L2. Xac djnh hinh thai hoc va dien tieh be mat cua Mn02. 

Miu MnOi cbl tao dugc dem phan tich hinb thai bgc bang kinh bien vi dien tir quel; 
kit qua cho thay Mn02 cd kich tbudc < 50nm (hinh 6). 

F:' \ '• -̂ •-••: • ; • •- '':i 

7^ '"' 

'^,;^' 

IMSx80.0kSE(M) : 

linh 6: Anh SEM ciia MnOi . 

Nhu da biel, PVA la mdt polyme de lan Irong nude tao chat nen de cac cation kim 
loai phan bd ddng deu. Mat khac, PVA cdn cd the tao phirc vdi cac ion kim loai. De minh 
chirng cho sy lao phirc nay chiing tdi da lien hanh do phd tir ngoai ciia Mn""̂ , dung djch 
PVA va ciia gel Vln"^ - PVA. Ket qua dugc chi ra d hinh 7. 

Hinh 7: Phd tir ngoai ciia Mn'"̂ , dung djch PVA va ciia gel Mn"'' - PVA. 

Qua binh 7 la thay phd lir ngoai ciia dung dich PVA cd cyc dai d 240nni cdn ciia 
Vin""" cd cyc dai d 410nin. Khi tao gel ciia Mn"" vdi PVA cyc dai d 410nm mit di va 
chu>en ve 400nni. Dieu nay cho ta thay giira Mn '̂̂  vdi PVA cd sy tao phirc tii' dd dan loi 
gel ddng nhat va lao hat rieng re (khdng bj kel hat). 
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\ 
L3. Danh gia kha nang hap phu cua Mn02 nanomet theo mo hinh ding nhiet 
Langmuir 

Dudng hap phu dang nhiet langmuir dugc ap dyng thanh cdng vao nhilu qua trinh , 
hap phy cac chat d nhiem va sir dung rdng rai nhat trong viec md ta qua trinb bip phu • 
chat tan tir mdi trudng Idng. Phuang trinh Langmuir cd dang: ] 

.b.C, 

1 + b.C, 

Trong dd: qmax: Tai trgng hap phu tren be mat don ldp (mg/g) 

q: Ham lugng kim loai da dugc bip phy (mg/g) 

b: Hang so dang nhiet cua phuang trinh (dinVmg) 

Trong cac thi nghiem mau hap phy vdi ndng do ban diu ciia asen tir Ippin din 
lOOppm dugc pha lir dung djcb chuan asen lOOOppm (mesh-Dire), tiln banh tren may 
khuay tir (Hana-Y) lien tyc mdt lugng bdt Mn02 vdi pha dung djch asen, cir sau khoang 
thdi gian xac djnh, dam bao qua trinh hap phy dat bao hoa (qua trinh hip phy dat can 
bang) chimg tdi lay mau ra xac djnh ndng do asen. Ket qua pban tich cac mau tbi nghiem 
ciia chiing ldi deu do tren may hap thy nguyen tii' AAS (sbiniadzu-Nbat), ket qua chi ra 
dudi bang 1: 

Bang 1: Tai trgng hap phu phu thugc vao nong do asen ban dau. 

Ndng dd ban dau Co 

(HR/I) 

1000 

2000 

5000 

10000 

20000 

40000 

60000 

100000 

Ndng dd cdn lai Cf 

(k̂ /1) 

200 

600 

2500 

6000 

13200 

28000 

45600 

84000 

Tai trgng bap phy q 

(mg/g) 

1.6 

2,8 

5 

8 

13.6 

24 

28.8 

32 

Cac hing sd ding nhiet ciia qua trinh hap phy asen tren vat lieu Mn02 tir ket qua bdi 
qui cac so lieu thyc nghiem bang phan mem Table Curve dugc dua ra trong hinh 8. 
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Hinh 8: Dudng dang nhiet hap phu asen ciia Mn02 nanomet. 

Nhim xet: sy hap phu asen tren Mn02 nanomet dugc md la kha tdt bang md hinh 
Langmuir he sd bdi qui cho md hinb nay ddi vdi asen la 99.2% 

Kel qua cung chi ra rang tai trgng hap phu cyc dai tinh theo md hinh Langmuir la 
32.79 mg/g. 

2. Dieu che NiO cd kich thuoc nanomet. 

Mau dugc tdng hgp d pH = 4, nhiel do tao gel 80"C, ty le Ni/PVA la 1/3 da dugc xtr 
ly nhiel cho la NiO do'n pha (binh 9) cd kich tbudc < 50nni (hinh 10) vdi dien licb bl mat 
32,57ni"/g. 
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Hinh 9: Gian do nhieu xa lia X cua NiO. 
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Hinh 10: Anh SEM cua NiO. 

IV. KET LUAN 

Da nghien ciru cdng nghe tdng bgp dugc mdt sd oxit dat hiem, oxit kim loai cd kich 
thude nanomet vdi dien ticb be mat Idn bang phuong phap ddt chay gel d nbiet do thap: 
Ce02 cd kich tbudc <50nin vdi dien ticb be mat 55in /g; La203 cd kicb tbudc < 50nm 
vdi dien tich bl mat 23,75m^/g; Nd203 cd kicb thude < 50nm vdi dien tich be mat 
18,99mVg; EU2O3 cd kich tbudc < 50iim vdi dien tich bl mat 9,43mVg; Y2O3 cd kich 
Ibudc < 50nni vdi dien tich bl mat 35,97m^.''g. VIn02 cd kich thirdc <50nm vdi dien tich 
bl mat 49,75m^/g va NiO cd kich thirdc <50nm vdi dien tich be mat 32.57m /g. 

Da ntibien ciru irng dyng mdt sd oxit dat hiem va vat lieu chira cac oxit nay lam xiic 
lac xir Iv khi thai va danh gia sy hap phy asen tren Mn02 nanomet bang phuang trinb 
Lanamuir vdi be sd boi qui ddi vdi asen la 99.2%. va tai trgng bap phu cyc dai 32.79 
me/g. 
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