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TOM TAT

Phtrc chét rin cua nguyén td dat hiém véi DL-alanin da dugc tong hop va nghién citu bing
phuong phép phan tich nguyén t6, d6 dan dién phan tir, phd IR va phan tich nhiét. Phirc chat ran
tao thanh c6 cong thic [Ln(Ala)3]Cl3 3H,O [Ln: Tb, Dy, Ho, Er va Tm; Ala:
CH;CH(NH,)COOH]. Trong céc phirc chat, DL-alanin tham gia phéi tri véi ion Ln** qua nguyén
tor N ctia nhém amin va nguyén tir O (O=C) ctia nhém cacboxyl.

Tir khéa: phic chat dat hiém, DL-alanin, phén tich nguyén t6, &6 din dién, ph6 hong ngoai, phan
tich nhiét.

1.MO PAU

Céc phirc chat ctia nguyén t6 dat hiém (NTDH) véi aminoaxit tir 1au da dugc nghién ciru
rong rdi. Cac phuc chat nay da dugc img dung trong mot s6 linh vyc nhu nong nghiép va y hoc
[4]. Phirc chét rin cua mot s6 NTPH nhe (Pr, Nd, Eu, Gd) Vorl DL-alanin (Ala) da duoc nghlen
clru trong cong trinh [3]. Trong cong trinh nay, ching ti tong hop phirc chat rin cua mot s6
NTPH ning (Tb, Dy, Ho, Er va Tm) v6i DL-alanin va nghién ctru tinh chat cta chiing bang
phuong phap phan tich nguyén t6, ¢ dan dién phén tir, phd IR va phan tich nhiét.

2. THU'C NGHIEM

2.1. Toéng hop céc phirc chit rin

Diéu ché dit hiém (II) clorua LnCls tir oxit LnyOs loai 99,9 % twong tng. Sau d6 tron
1 mmol LnCl; va 3 mmol Ala 6 dang rén trong cdc chiu nhiét, cho 30 ml metanol vao duoc hdn
hop ¢ dang huyén phii. Khudy hdn hop phan tmg bang méy gia nhiét & 40 °C trong 8 gio thu
dugc dung dich trong sudt. Lam lanh tir tir hdn hop phan tng dén nhiét do phong, két tia phirc



D&ng Thi Thanh Lé, Lé Hiru Thiéng, Vi Thi Thay

chat c6 mau déc trung cua ion dat hiém s& Xuat hién tir tir. Loc 1dy két tia va lam kho san pham
trong binh hut 4m. Hiéu suit tng hop dat x4p xi 80 %.

2.1. X4c dinh thanh phén va céu tao ciia cic phirc chit rin

Ham luong dat hiém trong cdc phirc chéat duoc xdc dinh bang phuong phdp chuin do
complexon [4]. Ham lugng cacbon va nito trong cédc phire chat duge xdc dinh trén mdy phén tich
nguyén to tu dong Analytik Jena AG (Puc).

Pho IR cla cic cic phic chit va DL-alanin dugc ghi trén mdy Mangna IR 760
Spec\trometer\ ESP Nicinet (MJ) trong vung tan so tir 400 - 4000 cm™, cdc mau dugc tron déu,
nghién nho roi ép vién véi KBr.

Gian d6 phan tich nhiét dugc ghi trén mdy DTG -60H Shimazu trong khong khi, thang
nhiét d6 dugc ghi dén 800 °C véi toc do nang nhiét 10 °C/phit.

Do dan dién cua cdc dung dich dugc do trén mdy IGURE7 cua My.
3. KET QUA VA THAO LUAN

3.1. Thanh phan phan tir ciia phitc chat

Cac phirc chat thu dugc c6 mau gidng mau cua ion dat hiém, dé chay rita trong khong khi
am, tan t6t trong nudc. Két qua phén tich nguyén t, d6 dan dién phan tir duoc dwara ¢ bang 1.

Bdng 1. Két qua phan tich nguyén t, d6 din dién phén tir ctia cdc phtrc chat.

TT Cong thl'IC, KL %Ln %C 90N bo dan dién phan ti
clia phirc chat phantr | Lt(Tn) Lt(Tn) Lt(Tn) (om™. cm?. mol™")
| | [To(Alay]Cl3m0 | 58661 | 2709 | 1843 ) 716 392

(26,46) (17,70) (6,88)

27,42 18,32 7,12
2 | [Dy(Ala);]Cl3.3H0 | 590,19 (27.36) (17.59) (6.72) 417

27,83 18,24 7,09
3 | [Ho(Ala);]Cl:.3H.O | 592,62 (27.32) (17.62) (6.85) 431

28,11 18,17 7,06
4 | [Er(AlasICL3H0 | 59495 | oo | (17'ss) | (683) 411

28,32 18,12 7,04
5 | [Tm(Ala);]Cl3.3H.0 | 596,62 (27.32) (17.45) (6.78) 391

So sanh céac s6 liéu Ve ham luong nguyén t6 tinh theo ly thuyét v6i s6 liéu phan tich di voi
ting nguyén tb trong mdi phirc chét ¢ thé két luan ring cc phirc chét thu dwoc c6 thanh phan
phu hgp véi cong thitc phan tir néu trong bang 1.

D6 dan dién phan tir ciia cdc phirc chat vdi ndng do 10 M duoc do ngay sau khi pha c6
gid tri tir 391 + 431 om™.cm®.mol™. Tir cdc gid tri d6, theo [2] thi ddy Ia cdc phic chét dién li ra
4 ion trong dung dich nudc.
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T cdc két qua thyc nghiém trén ching t6i dua ra coéng thiuc ciia phic chat la
[Ln(Ala);]Cl3.3H,O [véiLnla Tb, Dy, Ho, Er va Tm; Ala 1a CH;CH(NH2)COOH].

3.2. Nghién ciru phd hong ngoai ciia phire chit
Hinh 1 dwa ra phd IR cua phdi tir DL-alanin tw do va cia hai phirc cht dai dién 1a
[Tb(Ala);]Cl5.3H,0 va [Tm(Ala);]Cl3.3H,O. Bang 2 dua ra s séng (cm™) cua cdc dai hap thu

chinh trong phé IR ctia DL-alanin va ciia cdc phtic chét.

Bang 2. S6 séng (cm™) cia cc dai hap thu chinh trong phd IR.

TT Hop chét Vou V NH3+ VNH2 Vc=0 | Vascoo) | Vscoo-)
1 Ala - 3098 - - 1593 1412
2 | [Tb(Ala);]Cl5.3H.0 3427 - 2998 1687 1601 1430
3 | [Dy(Ala);]Cl5.3H,0O 3455 - 3010 1695 1597 1434
4 | [Ho(Ala);]ClI3.3H,O 3436 - 3006 1694 1599 1426
5 [Er(Ala);]CI3.3H,0O 3436 - 3007 1696 1600 1433
6 | [Tm(Ala);]Cl3.3H.0O 3447 - 3001 1696 1601 1430

Phé IR cua céc phirc chat [Ln(Ala);]Cls.3H,0 déu khéc voi phd IR cua phdi tir DL-alanin
tw do vé hinh dang ciing nhu vi tri cdc van hap thu. Pidu nay khing dinh sy tao phtrc da xay ra
giita ion Ln** va DL-alanin. Ph6 IR cua cdc phic chat nghién ctru déu c6 ciing dang, chimg to
chiing déu c6 cling kiéu c4u tric. Trong phd IR cta DL-alanin ty do khong c6 cdc dai dic trung
cho nhém -COOH (dai Vo trong ving 1730 + 1700 cm!) va nhém -NH, (dai vn.u trong viing
3500 < 3300 cm™), chimg t6 DL-alanin trong trang thai tinh thé ton tai dudi dang ion ludng cuc.
Trong phd IR ciia DL-alanin ty do dai & 3098 cm’! thudc vé dao dong ctia nhém NH;* ton tai &
dang ion ludng cuc CH3-CH(NH;3*)-COO ~. O day dai Va3 Xuét hién & viing thap hon so véi
dai vnmz binh thudng quan sat dugce (~ 3400 cm™) trong amin tu do ¢6 1& 1a do ¢6 su twong tdc
gitta nhém NH3* va COO ~ trong ion ludng cuc [5, 6, 7].

Viéc qui két cdc dai hdp thu trong phd IR ctia cdc phue chét duoc nghién ciru ¢ ddy dua trén
viéc so sanh phd IR ctia céc phirc chat véi pho IR cua phdi tir DL-alanin ty do. Trong phd IR cua
céc phirc chat xudt hién mot dai & viing 2998 < 3010 cm™ va mét dai & viing 3427 + 3455 cm’!
(dai nay khong c6 & phd IR cta DL-alanin ty do). Dai hdp thy & viing 2998 + 3010 cm™' trong
phd cua phtic chét rd rang 12 thudc vé dao dong hod tri ctia nhém NH,. Vi tri ciia dai vam trong
phirc chét thap hon dai NH, binh thuong quan sit duoc (3400 cm™) ching t6 nhém NH; trong
DL-alanin da tham gia phdi tri v&i ion Ln* trong phtic chit. Cdc dai hap thu manh xudt hién &
viing 3427 + 3455 cm! trong pho IR ctia cdc phirc chat khong c¢6 ¢ phd IR ctia phdi tir, dai nay
duoc qui cho Vou ctia nudc trong phtc chit. Sy ¢6 mit ciia nudc trong phuc chit s& duoc xdc
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nhan thém khi nghién ctru gian do nhiét ciia cic phirc chit ¢ phan sau. Trong phd cta phdi tir

DL-alanin ty do ¢6 hai dai & 1593 cm™ va 1412 cm™' twong tng v6i dao dong hod tri bat dbi

XUng Vascoo- va dao dong hod tri dbi xtmg Vs.coo-. Nhung trong phd IR ciia phirc chét dai Vascoo-
di chuyén vé& ving (1597 + 1601 cm™), dai Vscoo. di chuyén vé& ving (1426 + 1434 cm™), Ia
nhitng viing c¢6 tin sé cao hon. Nhimng su chuyén dich nay chi ra ring DL-alanin di tham gia
phdi tri véi ion Ln* qua nguyén tir oxi ciia nhém cacboxyl. Ngoai ra, trong phd cia céc phirc

chat con xuét hién dai & ving 1687 + 1696 cm™ (dai nay ciing khong xudt hién & phd IR cua

phdi tir ty do DL-alanin), dai nay dugc qui cho Ve-o ctia nhém COOH phdi tri. Vi tri cua dai

Vc=o trong cdc phiic chat déu thap hon dai ve-o trong axit ty do (1730 + 1700 ecm™) [1, 2, 5].
Nhitng su thay ddi nay ching t6 nguyén tir O trong nhém C=0 cta DL-alanin da tham gia phdi

tri voi ion Ln®*.
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Nhu vay DL-alanin d phéi tri v6i ion Ln** qua nguyén tir nito cia nhém amin va nguyén
tr oxi O=C cuia nhém cacboxyl.

Tir két qua nghién ciru phd IR c6 thé rit ra nhan xét: trong cdc phic chit, DL-alanin thé
hién 1a phoi tir hai phoi vi, lién két véi ion Ln** dugc thue hién qua nguyén tir N cua nh6m amin
va nguyén tu O (O=C) cua nhom cacboxyl. Cac phirc chat thu dwoc déu chira nude. Viée phan

tich két qua gian do nhiét tlep theo sau dy cho phép ching toi khing dinh thém két qua nay va
riit ra mot vai nhan xét khac vé ciu tao cta phuc chat nghién ctru.

3.3. Nghién ctru gian dd phan tich nhiét ciia phirc chét

Hinh 2 dua ra gian dd phan tich nhic:et cua cua hai phic chét dai dién la [Tp(Ala)g]Cl3.3HzO
va [Tm(Ala);]Cl3.3H20. Bang 3 dua ra két qua phan tich nhiét cua cac phtc chat.

Bang 3. Két qua phén tich nhiét.

’ . 1.\IAhié't do cﬂ}el Higu g Ham luqrrlg Hzp Ham lu’qr}g ox.it
TT Phtrc chat hiu rng nhiét A trong phurc chat Ln>0Os con lai
(°C) nhi¢t (%) Lt (Tn) (%) Lt (Tn)
145,45; 170,34 | Thu nhiét
1 | [Tb(Ala)3]Cl3.3H,0 289,56 Thu nhiét 9,21 (9,41) 31,188 (29,41) @
508,27 Téa nhiét
144,16; 165,95 | Thu nhiét
2 | [Dy(Ala)s]Cls.3H,0 288,95 Thu nhiét 9,16 (9,68) 31,60 (30,74)
507,55 Toa nhiét
145,38; 163,63 | Thu nhiét
3 | [Ho(Ala)s]Cl3.3H.0 286,16 Thu nhiét 9,12 (9,18) 31,88 (31,13)
526,37 Téa nhiét
143,45; 151,80 | Thu nhiét
4 | [Er(Ala)s]Cls.3H,0 284,51 Thu nhiét 9,08 (9,36) 32,15 (30,43)
528,36 Toa nhiét
144,42; 168,08 | Thu nhiét
5 | [Tm(Ala);]C13.3H.0 289,15 Thu nhiét 9,06 (9,71) 32,34 (30,59)
515,50 Toa nhiét

®Pdi véi Tb thi oxit 12 TbsO;.
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(b)

Hinh 2. Gian @ phan tich nhiét ctia: a) [Tb(Ala);]Cls.3H,0; b) [Tm(Ala);]Cls.3H-0.

Gian db phan tich nhiét ctia cdc phirc chit ¢6 dang giéng nhau, chimg to chiing c6 ciu tric
twong ty nhau. Trén gian do phan tich nhiét cta céc phirc chat, dudi 170 °C déu c6 hai hiéu trng
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thu nhiét kép kém theo hi¢u ing mat khdi lugng. D¢ giam khoi luong trén dudong TGA cua cic
gian d nhiét twong ng v&i hiéu tng thu nhiét c6 xap xi 3 phan tir nudc trong mdi phtrc chat
duoc tach ra. Nhiét do tach cac phan ti nudc thép va thudc khoang nhiét do tach nudc két tinh
clia cdc hop chét, chimg t6 nudc ¢6 trong céc phiic chat 1a nudc két tinh (& cu ngoai cua phirc
chat). Két qua nay hoan toan phit hop véi cdc dir lidu phd IR & trén. Trén gian d6 phan tich nhiét
ctia cdc phire chat déu c6 mot hiéu tng thu nhiét nam trong khoang 284 °C + 289 °C va mot hiéu
(g téa nhiét nam trong khoang 508 °C + 528 °C. Ung véi céc hiéu tng nhiét nay déu cé hiéu
g giam khdi lugng trén duong DTG. Hiéu tng thu nhiét ¢6 thé (mg véi qua trinh phan huy Ala
trong phtrc, con hiéu tng téa nhiét c6 thé Gmg voi qud trinh phéan hity phitc kém theo su dét chay
céc phan hitu co con lai. Khéi lugng Ln,Os con lai tinh theo Ii thuyét va thuc nghiém la twong
d6i phit hop.

Két qua phan tich nhiét cho thiy cac phue chat téng hop dugc déu chira nude két tinh va
¢6 thanh phan phu hop véi cong thue di d€ nghi [Ln(Ala);]Cl3.3H,0.

4. KET LUAN

D3 tong hop duge cdc phic chit caa ion dat hiém niang Ln®* v6i DL-alanin. Phtrc chit rin
tao thanh c6 cong thic [Ln(Ala);]Cls.3H,O [v6i Ln 1a Tb, Dy, Ho, Er va Tm; Ala la
CH3;CH(NH2)COOH].

ba nghién ctru céc phirc chit thu dwoc bang phwong phép phan tich nguyén t6, do dan dién
phan tu, phd IR va phan tich nhiét. Két qua cho théy: trong céc phirc chét, DL-alanin thé hién la
phdi tir hai phdi vi, lién két véi ion Ln** duge thuc hién qua nguyén tir N ciia nhém amin va
nguyén tor O (O=C) cua nhém cacboxyl. Cac phuc chét thu duoc 1a phirc dién 1i, mdi phan tir
phirc chat phan li thanh 4 ion trong dung dich nuéc.
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ABSTRACT

SYNTHESIS AND STUDY ON THE COMPLEXES OF SOME RARE EARTHS
(Tb, Dy, Ho, Er, Tm) WITH DL-ALANINE

Dang Thi Thanh Le!*, Le Huu Thieng?, Vu Thi Thuy?

'Department of Chemistry, University of Transport and Communications, Addres
’Faculty Chemistry, Thai Nguyen University of Education, Addres
“Email: thanhledang @yahoo.com

The complexes of some rare earths with DL-alanine were synthesized. These solid
complexes have the general formula [Ln(Ala);]Cl3.3H,O [Ln: Tb, Dy, Ho, Er, Tm and Ala:
CH3;CH(NH2)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.

Keywords: rare earth complex, alanine, synthesis, IR, conductivity, thermal analysis.
Y kién TBT:
Dé nghi bd sung dia chi co quan

Dé nghi dao lai trat tu trong Danh séch tai liéu tham khéao sao cho tai liéu trich dan 1an dau 1a s6
[1], sau dé [2]...
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