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Abstract

The complexes of some rare earth elements (Ho; Er) with L—tryptophane have been isolated in solid state. The
complexes have the formula [Ln(tryp);]Cl;..3H,0 (Ln: Ho, Er). The structure of the complexes has been recognized by
the elemental analysis, IR spectra, thermal analysis methods and electrical conductivity measurements. It was found that
the L—tryptophane utilized amino nitrogen and carboxyl oxygen for bonding.
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1. MO PAU

Céac aminoaxit 13 nhiing hop chit hitu co tap
chirc, trong phén tir c6 it nhét hai nhom chirc: nhém
amin va nhom cacboxyl, do d6 chung c6 kha nang
tao phtrc tdt v&i nhidu kim loai. Tuy thudc vao cac
diéu kién phan tng nhu méi trudng, nhiét do, nong
d9, thoi gian, ti 1€ cac chit tham gia phan tng, cach
tién hanh phan ung, phirc chéat thu duge c6 thé co
thanh phan c4u tao va tinh chét khic nhau. Trong bai
béo [2] chung t6i di trinh bay két qua nghién ciru su
tao phirc cua samary voi L—tyrosin. Bai bao [3] trinh
bay két qua téng hop, nghién ctru phic chit cua
tecbi, dysprosi vdi L-histidin. Trong bai bao nay sé&
trinh bay két qua tong hop va nghién ctru phic chat
cia honmi, ecbi voi L-tryptophan va nghién ctru
tinh chat cta ching bang cac phuong phap nhu phan
tich nguyén td, phén tich nhiét, ph hdng ngoai va
do d6 dan dién.

2. THUC NGHIEM

2.1. Téng hop phirc rin ciia Honmi, Ecbi véi L-
tryptophan

Hoa tan LnCl; (Ln: Ho, Er) va L—tryptophan
trong hon hop nudc-etanol = 1:1. Thém tir tir dung
dich mubi LnCl; vao dung dich L-tryptophan theo ti
16 mol 1:3. Khudy hdn hop trén bép khudy tir & nhiét
dd 50 °C, thinh thoang thém vao hdn hop phan ung
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mot luong etanol tuyét d6i. Khi hdn hop phan tmg
xuét hién vang trén bé mat thi ngimg dun, dé ngudi
phirc chit s& két tinh. Loc, rira phirc rin bang etanol
tuyét ddi va bao quan trong binh hit am. Phuc ciia
Ho c¢6 mau vang nhat, cia Er mau héng nhat. Cac
phirc chat hat 4m manh, d& chay rita khi dé ngoai
khong khi, tan t6t trong nudc, kém tan trong cac
dung mo6i hitu co (benzen, cacbondisunfua...) [4].

2.2 Xiac dinh thanh phan phirc rin

Ham luong (%) cua Ho, Er trong phirc chét dugc
xac dinh béng cach nung mdt Iuwgng xac dinh phtc
chét & nhiét d6 900 °C trong thoi gian 2 gio dé phirc
chét bj phan huy hoan toan va chuyén vé dang oxit
kim loai (Ln,Os5). Hoa tan oxit nay trong dung dich
HCI lodng, rdi chuan do ion Ln®" bang dung dich
DTPA, chi thi asenazo III, dung dich dém pH 4,0.

Ham lugng (%) cacbon, nito trong phirc chit
duge xac dinh trén may phan tich da nguyén tb
Truspec CNS Leco (MY).

Ham lugng (%) clo xac dinh bang phuong phap
Mohr.

Ham lugng nudc xac dinh bang phuong phap
phén tich nhiét.

3. KET QUA VA THAO LUAN

3.1 Két qua phin tich thanh phin phitc rin

Két qua phan tich thanh phan ciia cac phirc chat
nghién cuu dugc chira & bang 1.
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Nguyén Trong Uyén va cong sur

Bdng 1: Két qua phan tich thanh phan (%) Ln, C, N, Cl cua cac phtrc chat

Cong thirc gia thiét Ln C N Cl
LT TN LT TN LT TN LT TN
[Ho(tryp)s]Cl5.3H,0 17,58 | 1831 | 4225 | 41,73 8,96 8,11 11,34 | 12,01
[Ex(tryp);]CLs.3H,0 17,79 | 18,66 | 42,15 | 42,87 8,94 8,25 11,31 | 11,82

(Ln: Ho, Er; LT: li thuyét; TN: thyc nghiém).

Bang 1 cho thay, ham luong nguyén t6 (Ho, Er,
C, N, Cl) theo thyc nghiém (TN) kha phu hop voi
két qua tinh theo cong thuc gia thiét (LT).

O cong thirc gia thiét cia cic phic chat ham
lwong nude xac dinh bang thuc nghiém theo phuong
phép phan tich nhiét.

3.2 Nghién ciru phirc chit bing phwong phap
phan tich nhiét

Gian d6 phan tich nhiét ctia cac phirc chat duoc
ghi trén may DTG — 60H Shimadzu ctia Nhat Ban.
Téc d6 nang nhiét 13 5 °C/phut trong méi trudng
khong khi, khoang nhiét d¢ tir 30°C dén 800 °C.
Gian d0 nhiét va két qua phén tich gian d6 nhiét cua
cac phtrc chat dugc trinh bay trén hinh 1, 2 va bang
2.

Trén gian do phan tich nhiét (dwdng DTA) cta
cac phirc chét, nhan thay:

e Phurc [Ho(tryp);]Cls.3H,O (hinh 1) c6 mdt
hiéu tng thu nhiét tai 147,74 °C va hai hiéu tng toa
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nhiét tai 349,03°C va 466,85 °C.

e Phuc [Er(tryp);]Cl5.3H,O (hinh 2) c6 mot
hiéu ung thu nhiét tai 131,04 °C va hai hiéu (mg toa
nhiét tai 358,41 °C va 475,02 °C.

Nhin chung gian @6 phan tich nhiét ciia cac phuc
chét c6 dang gidng nhau, chig to cac phtrc chét c6
céu trac tuong ty nhau.

Khi tinh toan d6 giam khéi luong trén duong TGA
(hinh 1, 2) thiy rang: & hiéu tng thu nhiét c6 xap xi 3
phan tr nu6c tach ra trong mdi phirc chat. Nhiét do
tach nudc trong cac phic chit (tr 131,04 °C dén
147,74 °C) thudc khoang tich nudc két tinh ciia cac
hop chét, tir d6 c¢6 thé két luan ring nudc c6 trong cac
phirc chat 1a nudce két tinh. Cac hiéu g toa nhiét (tir
349,03 °C dén 475,02 °C) Ging v6i qua trinh chdy va
phan huy tun tu cac thanh phan cua phic chat. O
nhiét d6 cao hon nhiét d6 cta hiéu Gng toa nhiét thi
hai d6i v6i mdi phirc. chit thi 6 giam khéi luong ciia
chung khong dang ké, gia thiét co sy hinh thanh cac
oxit dat hiém twong tmg Ln,Os.
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Bdng 2: Két qua phan tich gian d6 nhiét ciia cac phirc chét

Hiéu ung thu nhiét Hiéu ung toa nhiét Du doan cAu
N £ N e o Du doan
b6 giam khoi b6 giam khoi tu tach ra san pham
Phirc chat t* (pic) lugng, % t’ (pic) luong, % hodc phan cuéipcﬁng
LT | TN LT ™ huy
147,74 | 5,743 | 6,593 | - - - 3H,0 -
- - 349,03 | 29,238 | 30,014 [ltryp+2Cl| -
Ho(tryp);]Cl5.3H,0
[Ho(tryp)s]Cl..3H; ; 466,85 | 47,174 | 46,502 [2typ+1Cl| -
17,845 | 16,891 ; Ho,0;
131,04 | 5729 | 6,561 | - ] ] 3H,0 ]
; | 35841 | 29,163 | 28,503 |1typ+2Cl| -
Er(tryp)s]Cl;.3H,0
[Ex(tryp)s]CL.3H, ; _ | 47502 | 47,054 | 47,812 [2teyp+1Cl| -
18,054 | 17,124 ; Er,0;

(-) Khéng xéc dinh; LT: 1i thuyét; TN: thuc nghiém.

3.3. Nghién ciru phirc chit biang phwong phap
pho6 hong ngoai

Phd hap thu hong ngoai cua L-tryptophan va
cac phirc chat dugce ghi trén may Mangna IR 760
Spectrometer ESP Nicinet cia My, trong ving tan
sd tir 400+4000 cm™, cic miu dugc tron déu,
nghién nho va ép vién v6i KBr. Su quy két cac dai
hép thu dic trung trong cac phd dua theo tai lidu
[4]. Két qua duoc trinh bay trén hinh 3, 4, 5 va
bang 3.

Trong phd hdng ngoai ciia L-tryptophan dai héap
thy & tan s6 3084,12 cm™ quy cho dao dong hoéa tri
cia nhom NH;". Dai hép thu ¢ tan s6 1598,00 cm™
va 1414,72 cm™ dac trung cho dao dong hoa tri bat
dbi xing va dao dong hoa tri dbi xing ciia nhom
COO.

Nhén thay, phd hip thu hong ngoai cua cac phic
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chat déu khac v6i phd cua phdi tir tw do vé hinh
dang ciing nhu vi tri cta cac dai hap thy dic trung.
Diéu nay cho biét sy tao phtrc d xay ra giita cac ion
Ho®", Er’* v&i L-tryptophan.

So sanh phd hong ngoai cua cac phic chat va
phd hong ngoai ctia L-tryptophan & trang thai tyr do
(hinh 3) thay dai hip thu ¢ 1598,00 cm™ va 1414,72
cm’ dic trung cho dao dong hoa tri bat ddi ximg
€007y va ddi ximg (v ) ciia nhom COO' trén
phd cta L - tryptophan tir do dich chuyén twong ting vé
ving tan s6 thap hon 1562,70 cm™ + 1568,77 cm™ va
1371,65 cm™ = 1372,43 ecm’ trén phd ciia cac phirc
chit. Diéu nay chimg t6 nhom cacboxyl cua L -
tryptophan da lién két voi ion Ho, Er’". Su chénh
léch tan sd dao dong hoa tri bat dbi xing va dbi

ximg ciia nhom COO™ (Av°Y

as—s
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) cta cac phuc chat
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Hinh 3: Phd hap thu hong ngoai ciia L-tryptophan
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Hinh 4: Pho hap thy hong ngoai ctia
[Ho(tryp);]Cl3.3H,O

Nguyén Trong Uyén va cong su

1562.70

1650.19
3405.87

1317.43

137165 745,07

50113
303644

PoswOo-~00n o>

110035

3500 2500 2000

Wavenumbers (cm-1)
Date: Mon Sep 10 21:58:21 2012 Phuc Er- Tryptophan.KBr
Scans: 32

Resolution: 4.000

Hinh 5: Pho hap thy hong ngoai ctia
[Er(tryp);]Cls.3H,0

Bdng 3: Cac tan sd hap thu dic trung (cm™) cta L-tryptophan va cac phirc chat

Hop chit yor WLEN p o 00 N
L-tryptophan - 3084,12 1598,00 1414,72 183,28
[Ho(tryp);]Cl5.3H,0 3405,42 3030,86 1568,77 1372,43 196,34
[Er(tryp);]Cl;.3H,0 3405,87 3036,44 1562,70 1371,65 191,05

(-) Khong xéc dinh.
16n hon so vé6i ciia L-tryptophan tur do. Chtng t6 L-  mol 381+386 Q'.cm®.mol™', mdi phéan tir phirc chat

tryptophan d lién két voi ion Ho’", Er’" qua nguyén
tor oxi cia nhéom cacboxyl. Dai dao dong hoda tri

(VNH3 +) ciia nhom NH;" trén phd cua L-tryptophan
(3084,12 cm™) dich chuyén vé vung tan s6 thip hon
(3030,86+3036,44 cm™) trén phd clia cac phirc chét.
Chtng to L-tryptophan ciing da lién két véi ion
Ho™, Er’’qua nguyén tir nito ctia nhom amin. Ngoai
ra trén phd ctia cac phtrc chat con xuat hién dai hap
thu dic trung cho dao dong hoa tri cia nhém OH’
clia nudc (3405,42+3405,87 cm™). Pidu ndy ching
t6 trong thanh phan cua cac phirc chit c¢6 chira nude
va hoan toan phu hop véi két qua phan tich nhiét ¢
trén.

34. Ngllién ciru cac phirc chéit biang phwong phap
do do dan dién

Po dan dién mol (p) cua dung dich L-
tryptophan va cac phirc chit nghién ciru dugc chi ra
o bang 4.

Theo két qua bang 4, trong duong véi do dan
dién mol 1a 11,34 Q'.cm®.mol™, L-tryptophan ton tai
& dang ion ludng cuc trong dung dich, do dan dién
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dién li thanh 4 ion trong dung dich, phu hop voi
cong thtrc gia thiét [1].

Bang 4: D dan dién mol(p) cta dung dich
L-tryptophan va cac phirc chat ¢ 25+0,5 °C

Dung dich (10 M) u(Q"'.cm’mol™)
L—tryptophan 11,34

[Ho(tryp);]Cl5.3H,0 386

[Er(tryp);]Cl5.3H,0 381

4. KET LUAN

1. Pa tong hop dugc phirc chat cia Ho™, Er'* véi L
- tryptophan.

2. Bang phuong phap phan tich nguyén t6, phan
tich nhiét, phd hong ngoai va do do din dién co thé
két luan:

- Hai phtc chat tong hop dugc ¢ thanh phan
gin dang 1a [Ln(Tryp);]Cl3.3H,0O (Ln: Ho, Er).

- Mbi phan tir L— —tryptophan chiém 2 vi tri ph01
tri trong cac phirc chat, lién két véi ion Ho™", Er'” qua
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nguyén tir oxi ciia nhom cacboxyl va nito cia nhom

amin.
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