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1. MO PAU

Céc phtic chit cta nguyén t6 dat hiém (NTDH) véi aminoaxit tir lau da dugc nghién cuu
rong rai. Cac phiic chit nay da duoc ing dung trong mot 56 linh vye nhu ndng nghiép va y hoc
[1]. Trong cong trinh nay, ching toi tong hop phirc chat rin cia mot sb NTDH nhe v6i DL-
alanine va nghién ctru tinh chit cua ching bang phuong phép phén tich nguyén t6, do dan dién
phan tir, phd IR va phan tich nhiét.

2. THUC NGHIEM

Pét hiém (I1I) clorua LnCl; duge didu ché tir oxit Ln,O; loai 99,9% twong tng. Tron 1
mmol LnCl; va 3 mmol Ala & dang rn trong cbe chiu nhiét, sau d6 cho 30 ml metanol vao duoc
hén hop ¢ dang huyén phu. Khuay hén hop phan ung bang may gia nhiét 6 40 °c trong 8 gio thu
dugc dung dich trong sudt. Lam lanh tir tir hon hop phan tng dén nhiét d6 phong, két tia phue
chat c6 mau dac trung cua ion dat hiém s& xuat hién tir tir. Loc 14y két tia va 1am khé san pham
trong binh hiit am. Hiéu suét tong hop dat xap xi 85%.

Ham luogng déat hiém duoc xdc dinh bang phuong phdp chuan d6 complexon [1]. Phd IR
duogc ghi trén mdy Nicolet-AVATA 360 FT IRE.S.P (Thuy Sy). Gian d6 phan tich nhiét dugc
ghi trén mdy Shimadzu DTA-50 trong khong khi, thang nhiét d6 dugc ghi dén 800 °C véi toc do
nang nhiét 10 °C/phiit. B9 dan dién dugc do trén mdy CDM 210 Conductivity Meter.

3.KET QUA VA THAO LUAN

3.1. Thanh phan phan tir ciia phic chat
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Cdc phuc chat thu dugc c6 mau giéng mau cua ion dat hiém, d& chay rira trong khong khi
4m, tan tot trong nude. Két qua phén tich nguyén td, d6 dan dién phén tir dugc dwa ra & bang 1.

So sanh cdc s6 liéu vé ham lugng nguyén t tinh theo Iy thuyét véi s6 liéu phan tich dbi véi
tung nguyén to trong moi phirc chat ¢ thé két ludn rang cac phuc chat thu dugc c6 thanh phan
phu hgp véi cong thirc phan tir néu trong bang 1.

Béng 1. Két qua phan tich nguyén tb, dé dan dién phan t&r cGa cac phirc chat

STT Cong tht’rc(cﬁa phuc KL Bhﬁn %Ln bo d%l dié? phﬁr_l1 tr
chat t Lt Tn (om™. cm”. mol™)
1 PrCl;. 3Ala.3H,0 568,5 2478 | 24,33 362
2 NdCl;. 3Ala.3H,0 572 2522 | 25,17 417
3 EuCl;. 3Ala.3H,0 580 26,22 | 2594 378
4 GdCl;. 3Ala.3H,0 585 26,89 | 26,48 381

Do dan dién phan tir ciia céc phtic chat véi ndng d6 107 M dugc do ngay sau khi pha c6
gid tri tir 362 + 417 om™.cm”.mol ™. Tir cdc gid tri d6, theo [3] thi day 1a cdc phirc chat dién I ra
4 ion trong dung dich nudc.

Tir cdc két qua thyc nghiém trén ching t6i dua ra cdng thuc cua phuc chat 1a
[Ln(Ala);]Cl5.3H,O(vé6i Ln 1a Pr, Nd, Eu, Gd; Ala 1a CH;CH(NH,)COOH)

3.2. Nghién ciru phd hdng ngoai ciia phirc chit

Hinh 1 dua ra pho IR cia phdi tir Ala tw do va ciia mot phic chét dai dién 1a
[Eu(Ala)3]Cl3.3HzO. Béang 2 dua ra tan so (cm™) cua céc dai hap thu chinh trong phé IR cta céc
phuec chat.

Béng 2. Tan sb (cm™) clia cac dai hap thu chinh trong phd IR

STT | Hop chit Vo | Vamm | Ve | Vacoos | Voo
1 Ala - 3085 | - 1504 | 1407
2 | PrCly. 3Ala3H,0 | 3478 | - 2971 | 1600 | 1425
3 | NdCL.3Ala3H,0 |3529 |- 2894 | 1608 | 1430
4 | BuCly3Ala3H,0 | 3442 |- 2896 | 1648 | 1427
5 | GdCly. 3A1a3H,0 | 3486 | - 2017 | 1627 | 1425

Céc pho IR cia cic phtrc chit nghién ctru déu cé cung dang, ching to chu tric cua céc
phuc chit giong nhau. Viéc quy ket cac dai hap thu trong pho IR cua cac phuc chat dya trén viéc
so sanh pho IR cua céc phuc chat voi pho IR cua ph01 t tyr do Ala. Trong pho IR cua Ala ty do
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Téng hop va nghién ctru cac phirc chat cia mot sé nguyén té dat hiém (Pr, Nd, Eu, Gd)...

dai ¢ 3085 cm ' thudc vé dao dong ciia nhém NH;* trong Ala ton tai & dang ion ludng tinh
CH;CH(NH;"COO " [3, 4]. Thuc t& dai Vyys, xudt hién ¢ ving thip hon dai vy, binh thudng
quan sét dugc (3400 cm™) trong axit amin ty do 1a do c6 sy twong tic giita nhém NH;* va COO ™
trong ion ludng tinh [3, 4, 5]. Trong phd IR ciia cic phirc chat dai vy, xudt hién & ving
2894 + 2971 cm™. Vi trf cta dai vy, trong phtc chét thip hon dai NH, trong phdi tir ty do
(3400 cm™), chirg to nhém NH, trong Ala da tham gia phéi tri vi ion kim loai trong phirc chat.
Céc dai hap thy manh xuét hién & viing 3442 + 3529 cm™ trong phd IR ciia cdc phtrc chat khong
¢6 ¢ phd IR ctia phdi tir, dai nay duqc qui cho Voy ctia nudc trong phtte chét. Trong phd ciia phdi
tr tu do ¢c6 2 dai & 1594 va 1407 cm" tuwong Ung voi Vugcoo. Va Vycoo-- Nhung trong phé IR cia
phuc chat dai Vas(COO) di chuyen vé Vung (1600 + 1648 cm’ ) dai V5(co0-) di chuyen Ve ving
(1425 + 1430 cm™), 1a nhiing Vung ¢6 tan s6 cao hon. Nhiing su chuyen dich nay chi ra rang Ala
da tham gia ph01 tri véi ion Ln’* qua nguyén tir oxi cia nhém cacboxyl.

Nhu vay Ala dd phdi tri vi ion kim loai qua nguyén tir N ciia nhém amin va nguyén tir O
ciia nhém cacboxyl.
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3.3. Nghién ctru gian d6 phan tich nhiét ciia phirc chat

Pﬁqh 2 dua ra gian dd phén tich nhiét cﬁa’phfrc chét dai dién 12 [Eu(Ala);]Cl5.3H,0. Béang 3
dua ra két qua phan tich nhiét cua cic phtc chat.

Béang 3. Két qua phan tich nhiét

e s Do giam khéi .
TT Hopchar |Vt gglg‘;?ofg)eu "8\ Higu tng nhigt| _ luong, % g‘;‘ﬁ tr‘;
LT TN

85,34:127,70 Thunhiét | 945 | 878 | 3H0
1 | PrCls. 3Ala.3H,0 280.67 Thu nhiét - 35.67 -
394,72 Téa nhiét - 12,62 -

78,45128,09 Thunhiét | 945 | 1022 | 3H,0
2 | NdCl;. 3Ala.3H,0 287,40 Thu nhiét - 38,56 -
405,63 Téa nhiét - 11,58 -

98,02;140,49 Thunhiét | 932 | 10,13 | 3H,0
3 | EuCly. 3Ala.3H,0 291,41 Thu nhiét - 39,54 -
581,20 Téa nhiét - 13,48 -

91,97;138,45 Thunhiét | 923 | 822 | 3H0
4 | GACl;. 3Ala.3H,0 282,81 Thu nhiét - 36.19 -
597.63 Téa nhiét - 13,24 -
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Gian dd phan tich nhiét cta cdc phiic chit ¢6 dang gidng nhau, ching té ching c6 ciu tric
twong tw nhau. Trén gian d6 phén tich nhiét cta cdc phirc chat, dudi 140 °C déu c6 hai hiéu ung
thu nhiét kép kém theo hi€u ing mét khdi lugng. Do giam khdi lugng trén duong TGA cua cdc
gian dd nhiét twong tmg véi hiéu tng thu nhiét ¢6 xap xi 3 phan tir nuée trong mdi phuc chit
duoc tach ra. Nhiét do tich cdc phan tor nudc thap va thugc khoang nhiét do tach nudc két tinh
ctia céc hop chat, chimg t6 nudc c6 trong cdc phirc chit 1a nudc két tinh(¢ cau ngoai cta phirc
chit). Két qua nay hoan toan phit hop véi céc dir liéu phd IR & trén. Trén gian do phan tich nhiét
clia cdc phirc chat déu c6 mot hidu tmg thu nhiét nim trong khoang 280 °C + 291°C va mot hiéu
g téa nhiét nam trong khoang 394 °C + 598 °C. Ung véi céc hiéu ung nhiét nay déu c6 hiéu
g giam khéi lugng trén dudng DTG. Hiéu tng thu nhiét c6 thé ing véi qud trinh phan hiy Ala
trong phirc, con hiéu tng toa nhiét c6 thé tmg voi qua trinh phan hiy phtic kém theo su d6t chdy
céc phan hiru co con lai.

4. KET LUAN

Pi tong hop duogc cic phirc chit cua ion Ln** v6i DL-alanine . Phiic chat rén tao thanh c6
cdng thtrc [Ln(Ala);]Cl3.3H,O (Ln: Pr, Nd, Eu, Gd)

ba nghién ctru céc phire chat thu dugc bang phuong phdp phén tich nguyén té, do dan dién
phan tir, pho IR va phan tich nhiét. Két qua cho thiy DL-alanine da tham gia phéi tri véi Ln’*
qua nguyén tir N cua nhdm amin va nguyén tor O cia nhém cacboxyl.
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SUMMARY

SYNTHESIS AND STUDY ON THE COMPLEXES OF SOME RARE EARTHS
(Pr, Nd, Eu, Gd) WITH DL-ALANINE
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The complexes of some rare earths with DL-alanine were synthesized. These solid
complexes have the general formula [Ln(Ala);]Cl3.3H,O [Ln: Pr, Nd, Eu, Gd and Ala:
CH;3;CH(NH,)COOH]. The structure of the complexes have been recognised on the basic of
elemental analysis, conductivity measurements, IR spectra and thermal analysis methods. It was
found that the DL-alanine utilized amino nitrogen and carboxyl oxygen for bonding.

Keyword. Rare earth complex, alanine, synthesis, thermal analysis
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