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TOM TAT

Phtic chét cta Y, La va Tb véi axit DL-2-amino-n-butyric (Hbu) dd dugc tong hop va
nghién ciru bang phuong phap phéan tich nguyén td, do dan dién phan tir, phd IR va phan huy
nhiét. Phirc chét rén tao thanh c6 cong thuc [Ln(Hbu),]Cl; [Ln: Y, La, Tb], trong cic phtic
chat Hbu da tham gia phdi tri v6i Ln** qua nguyén tir N cia nhém amin va nguyén tir O cua

nhém cacboxyl.

Tir khéa. phuc chat dat hiém, axit DL-2-amino-n- butyric, tong hgp, phén tich nguyén td, d¢ dan
dién, pho hong ngoai, phén tich nhiét

1. MO PAU

Nghién ctru sy tao phirc gilta cdc nguyén t6 dat hiém (NTDH) va cac amino axit c6 y nghia
ca vé mat Ii thuyet va thyc tién [3] ‘Trong cOng trinh [1] ching t6i da téng hop va nghién ciru céc
phirc chat rén ciia mot s6 nguyén t dat hiém nhe (Pr, Nd, Sm, Eu, Gd) véi axit DL-2-amino-n-
butyric (Hbu). Trong cong trinh [2] ching t6i da tong hop va nghién ctru cdc phirc chét ran cua
mot s6 nguyén t6 dat hiém nang (Dy, Ho, Er, Yb) voi Hbu. Trong cong trinh nay chting toi tong
hop, nghién ctru céc phirc chat rin ciia Y, La va Tb véi Hbu.

2. THU'C NGHIEM

DAt hiém (IIT) clorua LnCl; duoc diéu ché tir oxit Ln,O; loai 99,9 % tuong ung. Trdn 2
mmol LnCl; va 8 mmol Hbu ¢ dang rén trong binh cau nho, sau dé cho 40 ml etanol vao dugc
hén hop & dang huyén phit. Pun héi luu cach thuy hdn hop phan “mg trong 8h ¢ 70 — 80 °C. Sau
vai gio hon hop phan Ung tré nén trong sudt va két tia phirc chat ¢6 mau dic trung cia ion dat
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hiém s& xuat hién tir tir. Loc,rira két tiia bang etanol tuyét d6i. Lam kho san pham trong binh hiit
am. Hiéu suét tong hop dat xap xi 85%.

Ham lugng dét hiém duogc xdc dinh bang phuong phdp oxalat [6]. Ham luong clo duge xdc
dinh bang phuong phap phan tich khéi lugng dudi dang két tia AgCl. Ham lugng C, N duoc xic
dinh trén méy Inca Enregi (Anh). Phd IR duoc ghi trén may Nicolet-AVATA 360 FT IRE.S.P
(Thuy Sy), mau duogc ép vién voi KBr. Gian dd phan tich nhiét dugc ghi trén may Shimadzu
DTA-50 trong khong khi, thang nhiét 6 duoc ghi dén 700 °C véi tbc d6 nang nhiét 10 °C/phut.
Do dan dién duoc do trén mdy CDM 210 Conductivity Meter.

3. KET QUA VA THAO LUAN

3.1.Thanh phan phén tir ciia phirc chit

Cac phirc chat thu duogc c6 mau gidng mau cta ion dat hiém, dé chay rita trong khong khi
am, tan t6t trong nudc, khong tan trong etanol.

Két qua phdn tich nguyén t6,d6 dan dién phén tir dwoc dua ra & bang 1.

So sanh cdc sO ligu vé ham lugng nguyén t6 tinh theo Ii thuyét véi s6 liéu phén tich dbi véi
tirg nguyén tb trong mdi phirc chét ¢ thé két luan rang cac phirc chét thu dugc ¢ thanh phan
pht hop véi cong thitc phan tir néu trong bang 1.

Do dan dién phan tir ctia céc phirc chat véi ndng do 10° M duge do ngay sau khi pha c6 gid
tri tir 322 + 331 om™.cm®.mol ™. Tir céc gid tri d6, theo [5] thi déy la cdc phirc chat dién li ra 4
ion trong dung dich nudc.

Bang 1. Két qua phan tich nguyén t5, d6 din dién phan tir ciia cdc phtic chat

Cong thirc cia |KL phan| %Ln | %Cl %C %N | Po dan dién phan tr
STT phtrc chat tr Lt(Tn) Lt(Tn) | Lt(Tn) | Lt(Tn) (om™. cm’. mol™)
14,65 | 17,53 | 31,60 | 9,22
1 YCl;. 4Hbu | 607,5 331

(14,68) | (15,19) | (33,46) | (8,40)

21,14 | 16,20 | 29,20 8,52
2 LaCl;. 4Hbu 657,5 330
(21,46) | (16,82) | (29,96) | (9,54)

23,47 | 15,72 | 28,34 8,27
3 TbCl;. 4Hbu 677,5 322
(23,18) | (14,95) | (29,35) | (8,54)

Tir cac két qua thyc nghiém trén chiing t6i dua ra cong thirc ctia phtrc chét 1a [Ln(Hbu),]Cl;
(voiLnla La, Y, Tb; Hbu 1a CH;-CH,- CH-COOH).
|

NH,
3.2. Nghién ciru phd hdng ngoai ciia phirc chit
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Hinh 2 dua ra pho IR cia phdi tir Hbu tu do va cia mdt phic chdt dai dién 1a
[La}(Hbu)4]C13. Bang 2 dua ra tan so (cm™) cua cdc dai hap thu chinh trong pho IR ctia céc phuc
chat.

Bang 2. Tan s6 (cm™) cta céc dai hip thy chinh trong phd IR

STT Hop chit Noy N NH3+ NNH2 NygC00-) Ny(C00-)
1 Hbu - 3077 - 1606 1417
2 [Y(Hbu),]Cl, 3393 - 2976 1570 1512
3 [La(Hbu),]Cls 3365 - 2983 1568 1495
4 [Tb(Hbu)4]Cls 3375 - 2982 1573 1500
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Hinh 2. Phé IR cua: a) Hbu; b) [La(Hbu),]Cl;

Cac phd IR ciia 3 phirc chat nghién ctru déu c6 cung dang, chimng to cu tric clia cdc phirc
chat glong nhau. Viéc quy két cic dai hap thy trong phd IR cua cdc phirc chét dya trén viéc so
sanh phd IR ciia cdc phirc chat véi phd IR cia phdi tir ty do Hbu.Trong phd IR cia Hbu ty do
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dai & 3077 cm™ thudc vé dao dong ctiia nhém NH;" trong Hbu ton tai & dang ion ludng tinh CH;-
CH,-CH-COO™ [6]. Thuc té dai nyys, xuat hién & vung thap hon dai nyy, binh thudng quan sat

NH;*

duoc (3400 cm™) trong axit amin ty do [5] 1a do c¢6 su tuong tdc gitta nhém NH;" va COO ~
trong ion ludng tinh. Trong phd IR cia cdc phiic chat dai nyy, xuat hién & viing 2976 + 2983
cm’, Vi tri ciia dai nyy, trong phirc chét thép hon dai NH, trong phéi tir tu do (3400 cm'l),
chtng t6 nhém NH, trong Hbu di tham gia phdi tri voi ion kim loai trong phtc chat. Dai xuat
hién & viing 3365 + 3393cm™ trong phd IR cuia cédc phtic chit khong ¢6 & phd IR cta phbi tir ;
dai nay du:orc quy cho noy cia nhém COOH. Trong phd cia phéi tr ty do ¢6 2 dai & 1606 cm™
va 1417 cm tuong ung V0'1 Na5(C00-) Va Nyco0.)- Nhung trong pho IR cua phuc chat dai Nag(C00-) d1
chuyén vé viing c6 tan s6 thap hon (1568 + 1573 cm™), dai N(c00.) di chuyén vé viing ¢6 tan sd
cao hon (1495 + 1512 cm™). Nhitng sy chuyén dich ndy chi ra raing Hbu dé tham gia phdi tri v6i
ion Ln’ qua nguyén tir oxi ciia nhém cacboxyl.

Nhu vay Hbu da phdi tri vi ion kim loai qua nguyén tir N ctia nhém amin va nguyén tir O
cua nhém cacboxyl.
3.3. Nghién ctru gidn dé phan tich nhiét ciia phirc chét
,H‘mh 3 dua ra gidn dd phén tich nhié,t cua phtrc chét dai dién la [La(Hbu),]Cl;. Bang 3 dua
ra két qua phan tich nhiét cua c4c phic chat.
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Hinh 3. Gian d6 phén tich nhiét cua [La(Hbu),]Cl;

Gian d6 phan tich nhiét ctia cic phirc chit c6 dang glong nhau, chung to chiing c6 céu tric
twong tu nhau. Trén gidn do phan tich nhiét cua cdc phirc chat, dudi 200°C khong c6 higu ting
nhiét ciing nhu hiéu ung mat khéi lwong, ching to trong thanh phéan cua chingkhdng c¢6 nudc
tham gia phdi tri. Két qua nay hoan toan phii hgp véi cac dit liéu phd IR ¢ trén. Trén gian do
phan tich nhiét cia cic phuc chét déu c6 hai hiéu ng thu nhiét kép va mot hiéu ung tod nhiét
manh. Hai hiéu tng thu nhiét kép nam trong khoang 200°C + 295°C, con hi¢u tng toa nhiét nim
trong khoang 470°C + 560°C. Ung véi cdc hiéu Ung nhi€t nay déu c6 hiéu tng giam khéi luong
trén duong DTG. Sy phan huy nhiét va d6t chdy phan hitu co ciia céc phtic chat déu xay ra dén
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cling tao thanh Ln,O;. Khéi lwong Ln,O; con lai tinh theo Ii thuyét va thuc nghiém la twong dbi

phu hop.
Bang 3. Két qua phan tich nhiét
% Nhiét do ciia hi¢u Hiéu ing Khéi lwong oxit Ln,0;
T Hop chit tmg nhiét ("C) nhiét con lai (%) Lt(Tn)
1 | Hbu 251,14 Thu nhiét _
228,16;287,13 Thu nhiét
— 18,60 (20,63)
2 | [Y(Hbu),|Cls 555,16 Toa nhiét
245,76; 269,39 Thu nhiét
, 24,49 (26,97)
3 [La(Hbu),]Cl; 478,33 Toa nhiét
276,03; 294,88 Thu nhiét -
: 27,01 (29,11)
4 | [Tb(Hbu),ICl; | 506,22 Toa nhiét

“ Pbi véi T thi oxit 12 Tb,0;.

4. KET LUAN

Di téng hop dugc cic phirc chat ctia ion Ln** véi axit DL-2-amino-n-butyric. Phirc chat ran

tao thanh c6 cong thire [Ln(Hbu)4]Cl; [Ln: Y, La, Tb]

D3 nghién ctru cic phtc chét thu duge bing phuong phap phan tich nguyén t6, do dan dién

phan tir, phd IR va phan huy nhiét. Két qua cho thdy Hbu da tham gia phdi tri v6i Ln* qua
nguyén tor N ciia nhém amin va nguyén tir O cua nhém cacboxyl.
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SUMMARY

SYNTHESIS AND STUDY ON THE COMPLEXES OF SOME RARE EARTHS
(Y, La, Tb) WITH DL-2-AMINO-N-BUTYRIC ACID

The complexes of some rare earths with DL-2-amino-n-butyric acid were synthesized.
These solid complexes have the general formula [Ln(Hbu)4]Cl; [Ln: Y, La, Tb and Hbu: CHj;-
CH,-CH-COOH ]. The structure of the complexes have been recognised on the basic of elemental

NH,

analysis,conductivity measurements, IR spectra and thermal analysis methods. It was found that
the DL-2-amino-n-butyric acid utilized amino nitrogen and carboxyl oxygen for bonding.

Keywords. complexes rera earths, DL-2-amino-n-butyric acid, synthesis elemental analysis,
conductivity measurements, IR spectra,thermal analysis
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