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SUMMARY

STUDY ON FORMATION OF MIXED LIGAND COMPLEXES BETWEEN Er, Tm, Yb WITH

L — PHENYLALANINE AND ACETYL ACETONE IN AQUEOUS SOLUTIONS.
The stability constants of the mixed ligand complexes and ligand complexes formed
between Er®*, Tm**, Yb®* with L — phenylalanine and acetyl acetone were determined
simple by potentiometric titration in aqueous solution. The reactions were studied at
temperature (25 + 45°C), ionic strength | = 0,1. The complexes following 1:2
proportion have forms of LnPhe**, LnAcAc**, Ln(AcAc),*, the best formation of
complexes occurs in the ranger of pH from 6 to 8; following 1:2:2 proportion have
forms of LnPheAcAc™;the best formation of complexes occurs in the range of pH from 7
to 9. The standard thermodynamic parameters (4G°, AH°, 4S°) were calculated to
determine the factors that affect these complexation processes.

1. MO PAU

Hién nay, phtic don, da phdi tir cia cac
nguyén té dat hiem (NTPH) v6i amino
axit, hon hop cac amino axit va amino
axit vgi phdi tir thir hai khac dang dugc
nghién ctru trong ddi rong réi [3, 4, 5, 6,
7]. Ngoai xac dinh hang sé bén cua cac
phtc chat tao thanh, cac tac gia con
quan tam dén cac ham nhiét dong cua
phan tng tao phirc vi thong qua do cho
biét i lyc cua cac chat tao phic, do bén
ciia phuc chit tao thanh. Trong bai bao
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[2], chung t6i da nghién ctru Su tao phic
don, da phdi tir cia mot sé NTPH (Pr,
Nd, Sm) véi L — alanin va axetyl axeton
trong dung dich bang phuong phap
chuan do do pH. Trong cong trinh do,
chi x4c dinh hang sé bén cua cac phuc
tao thanh va cho biét phic da phdi tu
bén hon phtc don phdi tr. Trong bai
bao nay, chlng t6i trinh bay két qua xac
dinh hang s6 bén, cac ham nhiét dong
AG?, AH® va AS® cua c4c phan ang tao
phirc don, da phdi tir gitra cac NTPH



(Er, Tm, Yb) v6i L — phenylalanin va
axetyl axeton trong dung dich nuéc.

2. THUC NGHIEM VA KET QUA

2.1. Thiét bi va hoa chat

- Thiét bi: Céc thi nghiém duoc tién
hanh trén may pH hiéu senslON* PH3,
c¢6 d6 chinh xac 0,01 don vi pH. Cac
phép do dugc thuc hién & cac nhiét do
khac nhau trong moi truong axit.

- Hoa chat: Céac dung dich LnCls (Ln: Et,
Tm, Yb) duoc chuan bj tir cac oxit twong
ung cua hang Wako

(Nhat Ban) véi do tinh khiét 99,99%.
L - phenylalanin va axetylaxeton cua
hdng Merck.Cac hda chat khéc dung
trong qué trinh thi nghiém déu c6 do
tinh khiét PA.

2.2. Nghién cttu su tao phire don phoi
te cia Er¥, Tm*, Yb* véi L —
phenylalanin (HPhe) va axetyl axeton
(HACAC).

Tién hanh thi nghiém véi ty 16 mol Ln**
:HPhe =1:2; Ln* : HAcAc=1:2¢
céc nhiét do 25, 30, 35, 40, 45 + 1°C, luc
ion | = 0,1 (Ln** : Er¥*, Tm*, Yb*".
Phuong phép thi nghiém nhu [2].

- Vi phéi tr 1 L — phenylalanin phan
ung tao phac xay ra:

Ln* + Phe” = LnPhe?* koo (1)
LnPhe® + Phe” = Ln(Phe)," ko2  (2)
Tuong tu nhu bai bdo [2] ching t6i chi
xac dinh dugc hang s6 bén bac 1 (Ko
cua phirc cht gitra Ln** voi HPhe.

- Vi phéi tur 1a axetyl axeton phan ¢ng
tao phuc xay ra:

Ln** + AcAC = LnAcAc™  kyp  (3)
LnAcAc?* + AcAC” = Ln(AcAc)," kao(4)

Dung phan mém Excel dé tinh toan va
sau khi xur Iy théng ké thu dugc két qua
& bang 1 va 2.
Bang 1: Cac giatri pK cua L —
phenyalanin va axetyl axeton ¢ 25, 30,
35, 40, 45+1°C, 1=0,1.

0c L - phenylalanin | axetylaxeton
pPK: pPK:2 pPKa

25 | 194 9,18 9,40

30 | 2,06 9,14 9,34

35 | 2,02 8,91 9,31

40 | 1,98 8,90 9,28

45 | 1,83 8,54 9,26

Céc két qua nay twong dbi phu hop véi

[1, 8]

Bang 2: Logarit hang sé bén cua céc
phic chat giga Er**, Tm®*, Yb** véi L —
phenylalanin va axety laxeton ¢ 25, 30,
35, 40, 45+1°C, 1=0,1.

t'C | Ln*" | logko; | logkio | logkao

Er¥ | 552 | 5,65 11,36

25 | Tm* | 566 | 5,94 11,56

Yb** | 571 | 6,20 11,88

Er | 542 | 5,82 11,76

30 | Tm* | 548 | 5,96 11,99

Yb** | 553 | 6,07 12,57

Er¥ | 524 | 5,86 11,60

35 | Tm** | 528 | 6,13 11,83

Yb* | 540 | 6,46 11,95

Er¥ | 495 | 6,48 12,54

40 | Tm** | 501 | 6,56 12,70

Yb** | 543 | 6,79 13,05

Erff | 496 | 6,63 12,66

45 | Tm** | 5,18 | 6,68 12,74

Yb** | 525 | 6,86 13,07

Két qua & bang 2 cho thay: khi nhiét do
tang hang s bén cua cac phuc chat cua
cac ion Er¥, Tm*, Yb* véi L —
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phenylalanin va axetylaxeton tang. D¢
bén cua phuc chét ting dan tir Er* dén
Yb* hoan toan phu hop véi quy luat.

- Xac dinh cac ham nhiét dong AG’,
AHC, AS® cuia phan wng tao phtc.

Bién thién niang luong tu do AG® duge
xac dinh bai biéu thuc:

AG? = -2,303.RTlogk (5)
(k 1a hiang sb bén cua phirc chat; T : nhiét

do tuyet d6i, T =1°C+ 273; R = 8,314
J.mol™.K™
AH® duoc xac dinh tir phuong trinh:
d(logk) AH°
= 3 (6)
dT 2,303RT

|ogki__A_H0 1 1 (7)
ke, 2,303R(T, T,

(AH® = const trong khoang nhiét do
khao séat)

% 2,303R (8)

1
logk, = f (?j

AS? duge xac dinh boi biéu thuc:

AH® — AG°
e e 9
= 9)

Két qua tinh toan duoc trinh bay ¢ bang 3

AS°

Bdng 3. Gid tri cac ham nhiér dgng cua céc phan #ng tao phic LnPhe?*
¢ 25, 30, 35, 40, 45 + 1°C, I=0,1.

LnPhe?* o -AH(kJ/mol) .
T(K) AG°(kJ/mol) -AS°(J/mol.K)
298 31,50 110,13
303 31,44 108,51
ErPhe? 308 30,90 64,32 108,51
313 29,67 110,70
318 30,20 107,30
298 32,30 104,70
303 31,79 104,65
TmPhe?* 308 31,14 63,50 105,06
313 30,03 106,93
318 31,54 100,50
298 32,58 95,81
303 32,08 95,87
YbPhe? 308 31,85 61,13 95,06
313 32,54 91,34
318 31,97 91,70
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2.3. Nghién citu sw tao phirc da phdi tir
gita Er*, Tm*, Yb* wvéi L -
phenylalanin va axetylaxeton.

Chuan do 50ml hén hop dung dich
HPhe, HAcAc khi khong va cé ion Ln®(
Ln**: Er**, Tm*, Yb*") theo ti 1¢ mol
Ln**: HPhe: HACAC = 1:2:2 véi ndng do
Ln** 14 10°M bing dung dich KOH
5.10%M & 25, 30, 35, 40, 45 + 1°C, luc
ion 1=0,1 (dung dung dich KC1 IM dé
diéu chinh lyc ion).

Két qua chuan do cho thay trong khoang
a=1+2 (a la s6 duong luong gam KOH
két hop voi 1 mol hdn hop HPhe va
HAcAc) duong cong chuan do khi co
Ln®" ndm thip hin xudng so véi duong
cong chuan do hdn hop dung dich HPhe
va HAcAc, diéu ndy chuang to da co su
tao phirc xay ra. Sy tao phtc tot trong
khoang pH tu 7 + 9.

*Xac dinh hang sé bén cua cac phic
chat.

Phan urng tao phic xay ra nhu sau:

Ln®* + Phe” = LnPhe?' Koy
Ln®*" + AcAc = LnAcAc?* Kio
LnAcAc®*+Phe” =LnAcAcPhe® ke

LnPhe?*+AcAc  =LnPheAcAc" k=™

Ap dung dinh luat bao toan nong dau va
dinh luat bao toan dién tich thu duogc hé
4 phuong trinh sau:

2
Crpte = x(Kh— Ll +l] + Koy X2 + ko, xyzt (1)

1" %2 2

Chincac = y[KL +1j +Koy Y2+ Koy xyzt  (2)

A
C o =Z+KkyXz +kyxyzt (3)

h? h h )
X[K1K2+K2j+ yKT\ =(2—a)(Cthe +CHACAC)_h+FW (4)

Trong d6 :

K1, K 1a cac hang sé phan ly cua HPhe,
Ka 12 hidng s phan ly cua HACAC; ko,
kio 12 hing s6 bén cua phuc chét giia
Ln** voi HPhe va HACAC; Kw latich sé
ion cua nudc. [Phe] = x; [ACAC] =V ;
[Ln*] =z, ki¥™ =t; [H'] = h. Ding
phan mém Mapple 12 dé giai cac
phuong trinh tir (1) + (4) voi cac an sb X,

PR chiing toi

Yy, z, t; tu gia tri ko1 va k;j;
tinh hang sé bén tong cong cua cac phic
chat LnPheAcAc” theo cdng thirc:

B111= Kok ¥™ ;hay logBi11 = logko; +log

LnPhe
klll

Két qua dugc trinh bay ¢ bang 4:

Bang 4: Logarit hang sé bén (logfi11) cuia cac phirc LnPheAcAc”
¢ 25, 30, 35, 40, 45+1°C, 1=0,1.

t’C ErPheAcAc’ TmPheAcAc” YbPheAcAc”
25 10,55 10,51 10,48
30 10,78 10,61 10,59
35 10,34 10,30 10,28
40 10,77 10,70 10,67
45 10,28 10,24 9,94
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Két qua bang 4 cho thay khi nhiét do ting
hing s6 bén cua cac phac chat
LnPheAcAc” tang. Do bén cua phic chat
giam dan tir Er** @én Yb*, diéu nay phu
hop quy luat cua cac phirc da phdi tir. Két
qua & cac bang 2, 4 cho thiy phuc da
phéi tir bén hon phirc don phdi ti. Piéu
nay c6 thé giai thich do céc phiic da phdi

tir ¢O cau tric phan tir d6i xing va co sy
6n dinh cua truong phdi ti.

- Xac dinh cac ham nhiét dong

Céc ham nhiét dong AG°,AH?, AS® cua
cac phan ung tao phac LnPheAcAc”
dugc x&c dinh tuong tu nhu cac phan
{rng tao phtrc LnPhe?*. Két qua tinh toan
dugc trinh bay & bang 5.

Bdng 5: Gid tri cac ham nhiét dgng cuia cac phan ing tao phirc chat LnPheAcAc”

¢ 25, 30, 35, 40, 45+1°C,1=0,1.

LnPheAcAc’ T(K) -AG°(kJ/mol) | -AH°(kJ/mol) | AS°(J/mol.K)
298 60,20 89,89
303 62,54 96,17
ErPheAcAc’ 308 60,98 33,40 89,51
313 64,55 99,48
318 62,59 91,79
298 59,91 85,26
303 61,55 85,27
TmPheAcAc” 308 60,74 34,50 85,19
313 64,13 94,63
318 62,35 87,54
298 59,80 83,52
303 61,44 87,55
YbPheAcAc" 308 60,62 34,90 83,50
313 63,95 92,78
318 60,52 80,56

Theo két qua & bang 3 va 5: Cac gia tri
AH< 0 cho thiy céc phan ung tao phirc
LnPhe?", LnPheAcAc" 14 téa nhiét. Cac
gia tri AS® gan nhau cé thé cho ring su
tao phuic xay ra giita cac ion dat hiém
voi L — phenylalanin va axetylaxeton
theo cuing co ché.

Diéu nay tuong tu két qua nhin duoc
cua nhém tac gia [3], khi nghién curu su

26

tao phic cua mot s6 NTPH véi glyxin
va L — thionin.

3. KET LUAN

- Pi xé4c dinh duoc hiang sb phan ly cua
L — phenylalanin va axetyl axeton trong
diéu kién thi nghiém & nhiét do 25, 30,
35, 40,45 +1°C, 1=0,1.

- P3 xac dinh duoc hing sé bén cua céc
phtc don phdi tu tao thanh gitra Er’*,
Tm*, Yb* véi L — phenylalanin va



axetyl axeton theo ty 1& mol Ln**: HPhe
=1:2valn*:HAcAc = 1:2. Cac
phic chit ¢ dang LnPhe”, LnAcAc™
va Ln(AcAc),". Su tao phuc xay ra tot
trong khoang pH tir 6 + 8. Do bén cua
cac phic chit tang theo thir tw Er¥'<
Tm*< Yb*.

- P3 xac dinh dugc hang sé bén cua céc
phuc da phdi tr tao thanh gitta Er*,
Tm*, Yb* voi L — phenylalanin va
axetylaxeton theo ti 1é mol cac ciu tir
Ln*":HPhe:HACAc= 1 :2:2 & cac nhiét
do 25, 30, 35, 40, 45 +1°C, 1=0,1. Céac
phtic chat c6 dang LnPheAcAc” (Ln: Er,
Tm, Yb). Su tao phuc xay ra tét trong
khoang pH tir 7+9. D6 bén ciia cac phirc
chat giam theo tha tu Er**> Tm**> Yb**.
- Phirc da phdi tir bén hon phuc don
phdi tu.

- b3 xac dinh duoc gia tri cac ham nhiét
dong AG®, AH®, AS® cua cac phan tng
tao phirc don, da phdi tir. Trong khoang
nhiét do tir 25 + 45 + 1°C, cac phan ung
tao phtrc toa nhiét.
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