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TONG HOP VA NGHIEN CUU PHU’C CHAT CUA MOT SO
NGUYEN TO DAT HIEM (La, Pr, Nd, Sm) VO'I L-ISOLOXIN

LE MINH TUAN, NGUYEN DINH BANG, NGUYEN TRONG UYEN

I. MO DAU

Trong vai chuc nam gin day, hoa hoc phirc chét cia cac nguyén t6 dat hiém véi cac amino
axit dang dugc phat trién manh mé. Phirc chit cia céc nguyén t6 dét hiém véi cac amino axit 1a
nhimg hop chét ¢6 hoat tinh sinh hoc cao, giup néng cao nang sudt va chit lugng vat nuéi, cay
trong [1]. Nhiéu phtrc chat cua cac nguyén t6 dat hiém vdi cic amino axit khéc nhau da dugc
tdng hop, nghién ciru va g dung trong linh vyc néng nghiép va chan nudi gia sac [1 - 6]. Mic
du Iso-loxin mét trong 20 amino co ban, rat cin thlet déi voi nguorl va dong thyre vit, nhung 5O
¢ong trinh nghién ciru vé phirc ciia cic nguyén to dét hiém vé&i Iso-loxin vdn con rét it. Trong
cdng trinh nay ching t6i trinh bay phuong phap téng hgp va nghién ciru phire chét cua Iso-loxin
véi mot s6 nguyén t6 dit hiém nhe.

II. THU'C NGHIEM

1. Hos chét va thiét bj

’. Mubdi Ln(NO;); va L-isoloxin cta hing Merk ¢6 d& tinh khiét twong tmg 99,99% va

99%.
» Cac hoa chit khac dung trong qué trinh thuc nghiém c6 dé tinh khiét PA.
* May quang phd héng ngoai Magna-IR 760 Nicolet (M¥). .
¢ May phan tich nhiét TGA-50H Shimadzu (Nhét Ban).

2. Téng hop phirc chit

Ho# tan riéng r& 0,1 mmol Ln(NOs); v&i 0,3 mmol! L-isoloxin trong 50 ml hdn hgp etanol-
nude 1a 1:1. Sau d6 trén voi nhau, dun trén bép cach thuy & 50 - 60°C trong 6 gid. Trong qué
trinh dun thinh thoang b sung thém mét luong etanol tuyét déi. Khi nude trong hén hop phan
g con luong nhé thi ngimg dun. Sau khi dé nguéi, cac tinh thé phirc s& tach #a. Loc rira cac
tinh thé phirc chat nhidu lan bing etanol tuyét dbi va bao quan trong binh hit 4m. Cac phirc chit
thu duge ¢6 mau cla jon trung tam, tan ot trong nude, it tan trong cac dung mdi hitu co nhu
etanol, axeton.

3. Xac dinh thanh phén phirc chét

e Ham lugng cac nguyén té dat hiém dugc xac dinh bang cach nung mot luong xac dinh
phirc chét & nhiét do 900 C trong 1 gio dé chuyén hrgng dat hiém vé dang oxit. Hoa tan oxit niy
trong axit HNO; lofing rdi chuin do bang dung dich EDTA vai chi thi xylenol da cam.

¢ Ham lugng cacbon, nito duge xac dinh biang phuong phap Kendal, trong khi lugng NO;”
xac dinh biang phuong phap do quang véi viée sir dung chi thj 1a axit phenoldisunfunic.
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1L KET QUA VA THAO LUAN

Két qua cac phép phan tich nguyén td duge trinh bay trén bang 1. Cac két qua nay la pho
hop vai cong thie du kien La(L-e);{NO;)2.nH0.

Bang 1. Ham lugng cac nguyén td va ion nitrat coa cac phirc chét

Ln (%) N (%) NO: (%)
a1 r n ‘
Coéng thire dé xudt - - - : - — o ‘ ,0‘

La(L-le)(NOs):.3H,0

Pr(L-lle)(NO4); 31,0
NA(L-112)s(NOs)s.3H,0 :

Sl -He)(NO1);.3H-0 , ,

Ghi ctui: - LT: Gid tri tinh todn;
TN: Gia tri thure nghiém.

K&t qua phép phén tich nhiét (DTA-TGA) cua L-isoloxin va cac phirc rin dwoc néu trong
bang 2. '

Bang 2. Két qua phan tich gian d6 nhiét TGA cua cac phic chit

r Hiéu Gng thu nhiét Hi¢u (rng tod nhict

Du dodn

A D¢ giam khéi luong D giam khdi | 7 T
op e T(pic) (%) T(picy | wong (%) san pham

cudi cung

LT TN LT | TN
2045 |
La(HIle)(NOy 3,0 L 12254 | 6.99 718 13627 | 7191 | 7163 | LaO;
510.4
198.4
Pr(tlle)«(NO:):.31L,0 | 10072 | 6,97 6,62 | 3311 | 71,73 | 71.85 | Nd,0;
7
b sess NN
204.8 |

Nd{Hlle)(NO;):.3H,0 | 118,36 6,94 7,06 3733 | 71,43 | 7126 | SmyOs

[N I N SN O U N U—

201.7 . .
Sm(HIe):(NO:):.31,0) 107,82 6,89 6,93 3584 1 70,87 | 69,92 | Smy();
- ] 1 526.2 7
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Trén gian do DTA cia cac phirc chét gitra nguyén t6 dét hiém voi L-isoloxin cho thiy co
mot hiéu ang thu nhiét ¢ khoang 105 - 125°C va 3 hiéu (ng toa nhiét & cac nhiét 46 tuong g
trong cac khodng 195 - 205°C; 330 - 380°C va 510 - 530°C. Hiéu tmg thu nhiét nim trong gidi
han ctia nhiét dd mét nuée két tinh, diéu dé chimg to phirc chét ¢6 chita nude.

Tinh todn do giam khéi lugng trén gidn db TGA & hiéu img thu nhiét, sy giam khdi lugng
{rng v&i sy mat xdp xi 3 phan tr nude. Con & cac hidu g toa nhiét, sy giam khdi lugng ng voi
qua trinh dit chay va phan huy phire chat. Tir nhiét d6 600°C tro [én do giam khéi lugng cua
phirc chat 1a khéng dang ké va qua trinh phan huy coa phic chét coi nhu da két thac va san
pham cudi cung la oxit clia cac nguyén t6 dat hiém.

Phd hap thu héng ngoai cia L-isoloxin va phirc chat dugc ghi trén may Magna-IR 760
Spectrometer ESP Nicolet trong viing 400 - 4000 cm™. Két qua dugc chi ra trén bang 3 va minh
hoa trén hinh 1, 2.

Bang 3. Cac tin s hap thu dic trung (cm™) ctia L-isoloxin va cac phire chét

Hop chit NG00 | coo- g : NI JNOS | NOs | MO | ot
L-isoloxin 1571 1418 2961 - - - - -
La(HHe)(NGO;):.3H,O | 1581 1387 - 2930 1031 {1331 | 1495 | 3373
Pr(HlIle);(NO;):.3HO | 1586 1385 - 2931 1020 {1320 | 1487 | 3372
Nd(HIle);(NO;);.3H,O | 1585 1387 - 2935 1024 1332 | 1489 | 3374

ﬁm(Hlie)g(NO_;);JHzO 1584 1389 - 2934 1028 | 1326 | 1475 | 3373

cm-1

Hinh 1. Phd hip thu hdng ngoai cia L-isoloxin

39



us-

as

or

..............................

~ Hink 2. Phd hdp thy hong ngoai cia phic chit La(HIle);(NOs);.3H,0

Trong phb hong ngoai ctia L-isoloxin, dai hip thu 32961 cm™ (g vdi dao dong hoa tri cia
nhém NH;". Gia tri V'3, ndim & vung tin s6 thip hon nhiéu so véi gia tri V™2 (3400 cm™) binh
thudng quan st duorc, 1a do s6 sy twong téc gifra NH;" va nhém COO™ cua ion luﬁrng cuc
L- isoloxin. Cac dai hdp thy & 1571 cm™ va 1418 cm™ twong ing véi dao ddng hoa tri bat doi
xung va doi ximg cia nhém COO". *

Phd hip thu hdng ngoai cua phirc chit khac voi phé cia L-isoloxin vé hinh dang cung nhu
vi tri cac dai hap thu dic trung, Diéu nay cho thiy su tao phirc d4 xay ra giira ion Ln”*
L-isoloxin. Bén canh do6, pho hong ngoai cia cac phire chét 1 twong t chimg té cach phbi trl
ciia phéi tir voi cac ion dit hiém Ia nhu nhau.

Khi so sanh phd cia cac phiic La(HIle)(NO:)s, Pr(HHe);(NOs)s, Nd(HIle);(N03)3 va
Sm(HIle)13(NO;); voi pho cua L~ lSOlO’XII‘l o trang thai tu do ching t6i thdy dai hip thu dic tru'ng
cliia nhom COO bat dbi xung \/as "¢ tin s6 1571 em’ trong L-isoloxin tir do dich chuyen vé
ving tin s6 1581 dén 1586 cm™; con dai hdp thu cia nhom COO" déi ximg v, & tin sé
1418 cm™ dich chuyén vé ving c() tan s6 1385 cm™ dén 1389 cm™. Diéu d6 chimg to nhém
cacboxy! ciia L-isoloxin dd phdi tri voi cac ion La™*, Pr’*, Nd* va Sm™. Bén canh d6, dai hip
thu NH;' ciia phéi tir L-Isoloxin tu do (2961 cm™) déu bi dich chuyén trong cac phirc chét tuong
ung (2930 - 2935 cm™). Diéu nay duogc giai thich do cac phédi tir da tao lién két phéi tri voi cac
ion La®, Pr’*, Nd** va Sm** qua nguyén tir nito cia nhom amin.

Trén ph6 hdng ngoai chia cac phirc chat con xuét hién cac tin sé dac trung cia nthom NOy
Vi"°3 ¢ khoang 1020 dén 1030 cm™, ¥;¥°3 & khoang 1320 dén 1330 cm™ va ¥;"°3 & khoang
14735 dén 1495 cm™. Pidu d6 chimg to ring nhom NO; lign két véi cac ion La*', Pr*, Nd** va
Sm™

Ngoal ra trén phd hdng ngoai cila cic phirc chit déu cé dai hip thu rong & khodng
3400 cm™ u'ng v6i dao dong hoa tri cia nhém OH trong phan tir nuée, chu’ng 16 cac phirc chat

thu dwoc ¢6 chira nuée. Diéu nay phi hop vai két qua nghién ciry gian dd nhiét cia céc phtrc
chit.
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IV. KET LUAN

Céc phirc rin ciia mot sé nguyén té dat hiém nhe véi L-isoloxin d3 dugc tong hop trong hé
dung mdi etanol-nude. Sir dyng cac phuong phap phén tich nhiét va phén tich nguyén t6 cho
phép dua ra cbng thirc phin t& dy kién cho cdc phirc chit di téng hop duoi dang
LH(HIIG);@NO;);, 3H 0.

Phep phan tich pho héng ngoa1 cho thay mai phén tir L-isoloxin chiém hai vi tri phéi tri
trong cau ndi va lién két v6i cac ion nguyén 16 dit hiém duoc thyc hién qua nguyén tir nito caa
nhém amin va qua nguyén tir oxi ciia nhém cacboxyl.
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SUMMARY

SYNTHESIS AND STUDY ON THE COMPLEXES OF SOME LIGHT RARE EARTH
ELEMENTS WITH L-ISOLEUCINE

The complexes were synthesized in the mixture of water-ethanol. The coordination of the
complexes were determined by chemical analysis, thermogravimetric analysis and IR methods.
These complexes are formulated as Ln(Hile);.3NO,.3H,0; (Ln: La, Pr, Nd, Sm; Hile: L-
isoleucine). Comparision of the IR spectra of the ligand with those of their complexes shows that
isoleucine acts as a bidentate ligand bonding the lanthanides ion through the amino and
carboxylate groups.
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