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1. Mddau

Cac phitc chit hon hgp gilta axetylaxetonat kim loai véi cac bazs hitu cd cé
iing dung nhiéu trong cac linh vuc phan tich, 1aAm giau, tach va lam sach cac nguyén
t8 d4at hiém, tao mang oxit kim loai ¢é tinh siéu dan ... [1, 2, 3]. O Viét Nam, cac
cébng trinh nghién ctiu ing dung cua cac pB-dixetonat cdn rat it.

Trong bai bao nay ching téi téng hop va nghién ctu kha nang tng dung
phiic chat hdn hdp cua cac nguyén té diat hiém véi axetylaxetonat (acac) va  o-
phenantrolin (Phen) dé tach cac nguyén té dat hi€m khdéi Ca - mot nguyén té thudng
tdn tai ciing cac nguyén té dat hiém trong tu nhién va budc dau nghién citu kha
niang tao mang cua ching.

2. Thuc nghiém
1. Diéu ché phitc chdt hén hop

Cac axetylaxetonat M(acac),.mH,0 (M = Ca, Pr, Nd, Er, Ho) dude téng hop
theo phudng phap Stites [4] bang cach cho tir tit dung dich NH,(acac) véi lugng du
50% vao dung dich mudi MCl, tuong tng. Diéu chinh-pH ctia hén hgp dé sao cho
khéng tao thanh cac két tua hidroxit M(OH),, khudy nhe. Din dan sé thdy cac két
tia axetylaxetonat xuidt hién véi mau dic trung cua cic ion kim loai. Khudy déu
thém mdt gid nita dé phan ting xay ra hoan toan. Loc, ria két tiia bing nudc cit.
Lam kho san pham trong khéng khi. Hiéu suit dat 80 - 85%.

Cac phic hdn hop cua dit hiém véi axetylaxeton va o-phenantrolin dude tong
hgp theo phuong phap nhu[5]: cAn nhitng lugng chinh xac Lin(acac),.3H,O va mét ludng
o-phenantolin véi ti 1& vé mol 1a 1:1.Trén déu va nghién hén hgp trong céi ma nio
khoang 20 phiit. Trong qua trinh trén thinh thoang thém vai giot n-hexan dé tang su
tiép xuc gila cac chit phan ing. San phAm dudc bao quan trong binh hiit Am.

Ham luong céac ion kim loai dude x4ac dinh bang phuong phap chuin db
complexon [6].

Phé hap thu héng ngoai dude ghi trén may quang phé FR/IR 08101M cuia
hang Shimadzu. Miu dudc ép vién véi KBr.
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Ph& nhiéu xa tia X dudc do trén may Spectrophotometer U - 2001.

Sy thang hoa va tach cac nguyén td dugc thuc hién trén thiét bi thang hoa
trong chian khong (hinh 1).

T

Hinh 1: S0 d6 thiét bi thing hoa
1: Lo nung; 2: 6ng thach anh; 3: Thuyén thach anh; 4: Lam lanh

Qua trinh thing hoa dudc tién hanh nhu sau: cdn mét lugng chinh xac mau
chat nghién ciu (cd 0,1g) cho vao thuyén thach anh, sau dé cho thuyén vao oéng
thach anh. Hit chan khéng. Khi ap sufit trong hé da 6n dinh (¢ 1 - 10mmHg), tién
hanh d6t néng tit tit véi téc d6 khoang 5°/phit. Chét thing hoa sé duge ngung tu 4
phéan &ng bao va duge lam lanh bang khéng khi. khi chat d4 thang hoa hét dé ngudi
hé théng dén nhiét d6 phong. Xac dinh khéi lugng chit da thing hoa va khéi lugng
con lai, déng thai phén tich xac dinh ham lugng kim loai trong méi phén.

2. Tach Er khéi Ca bang phuong phdp thding hoa

Thi nghiém tach Er khdi Ca dugc tién hanh nhu sau: MAu tach dugc chuén
bi tit hén hop gdm: Ca(acac),.H,0; Er(acac),.3H;0 va o-phen theo ti 1& vé mol la 1:1:2.
Nghién hdn hgp trong cdi sit. Cho toan bd hén hop vao thiét bi thang hoa chan khéng.
Nang nhiét d tir tir 1én dén 200°C va giit & nhiét dé nay khoang 30 phit. Phén tich
x4ac dinh ham lugng Er® va Ca® trong phan thang hoa va phan can. Trong thi
nghiém nay, ham lugng Er** dudc xac dinh bing phuong phap trdc quang [6].

3. Ché'teo mang

Cac thi nghiém tao mang dugc thuc hién trén d€ dong va dé€ thuy tinh trong
diéu kién chan khéng dat 10® bar va nhiét d6 210°C. Thdi gian néng ti nhiét do
phong dén 210°C la 3 phiit.

3. Két qua va thao luan

K&t qua xac dinh ham ludng cac ion kim loai, phé hap thu héng ngoai cua cac
san pham, két qua thing hoa va tach duge dua ra 8 cac bang 1, 2, 3 va 4 tudng iing.



6 Trinh Ngoc Chéu, Triéu Thi Nguyét

Hinh 2 14 gian d& nhiéu xa tia X clia Pr(acac),.Phen va mang ctia né trén d&
huy tinh va d& déng.

Bang 1: Ham lugng ctia ion kim loai trong cac san phim

STT | Phitc chat % kim loai (theo khéi 1u’(_§ng)
Tinh toan Thuc nghiém
1. Ca(acac),.H,0 15,6 15,8 (# 0,2)
2 Ho(acac),.3H,0 32,0 31,9 (£ 0,2)
3. Er(acac),.3H,0 32,1 31,9 (x0,3)
4. Nd(acac),.3H,0 29,1 28,8 (£ 0,3)
5. Pr(acac);.3H,0 28,7 28,5 (£ 0,3)
6. Ho(acac);.Phen 25.0 25,0 (x0,1)
7. Er(acac),;.Phen 25,2 25,0 (£ 0,2)
8. Nd(acac);.Phen 22,6 ° 22,5 (+0,2)
9. Pr(acac);.Phen 222 22,0 (#0,2)

Bang 2: Cac tan s6 hdp thu déc trung trong phé h4p thu hdng ngoai (cm™)

STT Hop chat ViE = Vs § Vo= N Vo.y

1. Hacac 1.600 1.700 - 2.950 (réng)
2. o-phen - - 1.421

3. Ca(acac),.H,0 1.522 1.601 - 3.150(rong)
4. Pr(acac),;.3H,0 1.520 1.599 - 3.200(r6ng)
5. Nd(acac);.3H,0 1.522 1.605 - 3.250(rong)
6. Er(acac);.3H,0 1.522 1.605 - 3.400(réng)
7. Ho(acac),.3H,0 1.523 1.605 - 3.430(rong)
8. Pr(z;ac)g.Phen 1.516 1.593 1.399 -

9. Nd(acac);.Phen 1.516 1.593 1.399 -

10. Er(acac),;.Phen 1.521 1.598 1.409 -

11. Ho (acac);.Phen 1.521 1.598 1.409
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Bang 3: Két qua thang hoa clia cac san pham

Phan thang hoa Phan cén
Nhiét do
TT | Hop chat {hdig Theo Theo ham | Theo khéi | Theo ham
hoa (°C) khéi lugng kim | lugng (%) | lugng kim
ludgng (%) | loa1 (%) loai (%)
1 Ca(acac),.H.O 230 . - 100 100
2 Pr(acac),.3H.O | 230 - - 100 100
3 Nd(acac),.3H,0 | 230 - - 100 100
4 Ho(acac),.3H.O | 230 . . 100 100
5 Er(acac),.3H.O | 230 . . 100 100
6 Pr(acac),.Phen 180-200 | 97 97 3
7 Nd(acac)...Phen | 180-200 | 97 97 3
8 Ho(acac),.Phen | 180-200 | 99 99 1
9 Er(acac),.Phen 160-180 | 99 99 1
Bang 4: Két qua tach Er khdi Ca
Phén doan [am luong Lir (%) Ham lugng Ca (%)
Thang hoa 95
Can - 100

Két qua thuc nghiém J bang 1 cho thidy ham lugng céac ion kim loai trong cac
san pham thu dude hoan toan phu hgp véi gia tri tinh toan.

Sy chuyén dich ctia cac dai ve - o VA Ve - ¢ trong cac san phdm vé ving cb s6
séng thap hon so véi vi tri ctia né trong phé ctia Hacac chiing td da tao thanh lién
kétgitiaLin vdi cac nhém cacbonyl trong axetylaxetonat:

H.C-C-CH=C-CH, A /CH\
I | + Lo* —» H,C-C C - CH, + NH,"
O  ONH, || o

O Q)

~n LS
Ln**

Sut xuit hién cua dai hdp phu v .y 6 viing 1399 - 1409cm™! va déng thdi su
bién mit cua cac dao déngvyy ¢ vung 3200 - 3500cm' (dac trung cho nudc hidrat
trong Ln(acac),.3H,0) trong phd ctia cac phitc hén hdp chiing té o-phen da diy nudc
ra khoi cAu phoi tri va da tao thanh cac san phadm thé Ln(acac),.Phen (bang 2).
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Két qua 4 bang 3 cho théy cac phitc chit hdn hop Ln(acac), Phen thing hoa
hoan toan dinh lugng, con cac hidrat M(acac),.mH,0 cho dén 230°C vin khéng
thang hoa. Mit khac, ham lugng kim loai trong phén thing hoa va phin cin hoan
toan tudng ing véi khéi lugng chat trong méi phén, ching té trong qua trinh thang
hoa cac phitc Ln(acac);.Phen khéng bi phan huy.
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b)

Hinh 2: Gian d6 nhiéu xa tia X cia Pr(acac); Phen (dudng nét lién) va clia mang (duong
nét dit): a) trén dé thuy tinh; b) trén d€ ddng.
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Khéac véi cac axetylaxetonat dat hi€m, cac axetylaxetonat canxi khéng c¢6 kha
nang tao thanh cac phiic chat hdn hdp [7]. Mit khac, kha ning thang hoa cla céac
hidrat va cac phiic hén hgp rat khac nhau nén c) thé tach cac nguyén t6 dat hiém
khoi Ca, 1a nguyén t& thudng tén tai cing véi cac nguyén t& dat hi€m trong tu nhién
bing phudng phap thiang hoa trong chan khong.

Ké&t qua & bang 4 cho thdy Er da dudc tich mét cach dinh lugng khoi Ca.
Trong phan thang hoa la phitc hdn hgp cta Er, con Ca nim lai trong phén cin.

Kha ning thing hoa rit dinh ludng ctia cac phiic hén hdp Lin(acac);.Phen la
3 88 cho viéc ché tao mang mong. Chiing t6i chon thuy tinh va déng lam dé dé tao
mang véi ¥ nghia thuy tinh dai dién cho vat liéu cach dién, con dong dai dién cho
vat liéu dan dién.

Qua gian 46 nhidu xa tia X (hinh 2) ta thdy pic dic trung nh4t cta chét dau
tai d = 8,595 trung véi pic dac trung cua mang trén hai d€ dong va thuy tinh. Nhu
vAy, sau khi tao mang phitc chdt Pr(acac);.Phen cd ban van giit nguyén thanh phén.
K&t qua nay phu hop véi két qua nghién citu kha néng thing hoa trong chan khéng
ciia phitc chat & trén. Bang phuong phap nhiéu xa tia X, chiing téi da xéc dinh dugc
mang c6 bé day 5 um va dugc phan b6 tuong d6i dong déu.

Cac két qua thu duge cho thiy, bing phuong phap thing hoa trong chéin
khéng cac phiic chat hén hop Ln(acac),.Phen cé thé duge dung dé tach cac nguyén td
d4t hi€m khoi cac nguyén t8 khac nhu Ca va c6 thé tao dugec mang mong trén ca vat
liéu din dién va cach dién. Tuy nhién, diy méi chi 1a cac két qua nghién citu ban
d4u. Dé c6 dudc ing dung trong thuc t&, cAn phai c6 nhiing nghién citu tiép theo.

4. K&t luan

1. D4 téng hdp va nghién cltu cac axetylaxetonat cua Ca, Pr, Nd, Er, Ho va
cac phic chit hén hgp Ln(acac);.Phen bing phuong phap phd hdng ngoai va thang
hoa trong chan khong.

2. Da tach dude Er khdi Ca bing phuong phap thang hoa trong chan khéng.

3. Da tao duge mang modng cia Pr(acac);.Phen trén d€ déng va dé thuy tinh.
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SYNTHESIZING MIXED COMPLEXES OF RARE-EARTH
ELEMENTS WITH ACETYLACETONE AND O-PHENANTROLINE
AND THEIR UTILISATION FOR PUNIFYING AND MAKING THIN
FILM MATERIALS

Trinh Ngoc Chau, Trieu Thi Nguyet
Department of Chemistry, College of Science, VNU

The mixed complexes Ln(acac);. Phen (Ln: Pr, Nd, Er, Ho; acac:
acetylacetonate; Phen: o-phenanthroline) were synthesized. Er is separated from Ca
by evaporation. The thin film of Pr(acac);. Phen on copper and glass supports are
obtained.



