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NGHIEN CU'U SU' TAO PHU'C BDON, DA PHOI TU' CUA MOT SO NGUYEN
TO DAT HIEM (Ho, Er, Tm, Yb, Lu) VOI L-METHIONIN VA AXETYL
AXETON TRONG DUNG DICH BANG PHUONG PHAP CHUAN DO PO pH
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Abstract

The stability constant of the mixed ligand complexes and simple ligand complexes formed between Ho®', Er’",
Tm*, Yb’*, Lu’" with L-Methionine and Acetylacetonane (HAcAc) were determined by potentiometric, titration in
aqueous solution (30+1°C; 1 = 0.1). The complexes following 1:2 proportion have form of LnMet’", LnAcAc™,
Ln(AcAc),"; following 1:2:2 proportion; 1:4:2 proportion have form of LnAcAcMet’, Ln (AcAc),Met. The mixed
ligand complexes turned out to be much stronger than the simple ligand complexes.

Keywords: Some race earth elements, simple and mixed ligand, L-methionine and Acetylacetonane, potentionmetric

titration, the simple and mixed ligand complexes.

1. MO DAU

Phirc chat ciia nguyén t6 dat hiém (NTPH) voi
aminoaxit gilt vai tro0 quan trong vé mat hoa hoc
phéi tri cling nhu sinh hoa vé co. Mot s6 phirc chat
cua NTPH véi cac aminoaxit da dugc quan tim
nghién ctru [2, 3, 6]. Vi muc dich dong gop rat nho
vao linh vuc nghién ciru phirc chat cia NTPH véi
aminoaxit, trong cong trinh nay ching t6i nghién
ctru su tao phirc don, da phdi tr cia mot s6 nguyén
t6 dat hiém (Ho, Er, Tm, Yb, Lu) v6i L-Methionin
(HMet) va Axetylaxeton (HAcAc) trong dung dich
bang phuong phap chuin do do pH.

2. THUC NGHIEM VA KET QUA
2.1. Ho4 chét va thiét bi

- Dung dich Ho(NO;);, Er(NOs);, Tm(NO3)s,
Yb(NOs);, Lu(NO;); dugc chuan bj tir oxit twong
tmg cia hing Wako (Nhat Ban) do tinh khiét
99,99%.

- Céc dung dich L-Methionin, axetyl axeton tinh
khiét hoa hoc duoc xac dinh lai hing sé phéan li &
diéu kién thi nghiém (30£1°C).

- Dung dich KOH dung dé chuan do duoc loai
bo ion CO5> bang phuong phép séc ki trao doi ion.

- Céc hoa chat khac dung trong qua trinh thi
nghiém co6 do tinh khiét PA.

- May do pH Meter MD-220 (Anh).

- May khudy tir ¢ diéu chinh nhiét do.
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2.2. Nghién ciru sy tao phirc don phdi tir cia
Ho*', Er*', Tm*, Yb*, Lu*" véi L-Methionin va
axetyl axeton

Chuén d¢ riéng 1& 50 ml dung dich L-Methionin
va axetyl axeton trong mdi truong axit khi khong va
¢6 ion Ln** (Ln*":Ho’", Er’', Tm’*, Yb*", Lu*") lay
theo ti 1¢ mol Ln’":HX = 1:2 (HX: HMet,
HAcAc), voi cac nong @6 Ln’" 1a 10° M bang dung
dich KOH 5x10> M & 30£1°C, lyc ion (I) trong cac
thi nghiém béang 0,1 (ding KNO; 1 M dé diéu chinh
lyc ion).

Két qua chudn do cho thiy trong khoang a =1 +
2 (a la sd duwong luong KOH két hop v&i 1 mol
HMet hoic HAcAc) dudng cong chuan do khi co
ion dat hiém nam thap han xubng so v6i dudng cong
chuin d6 dung dich HMet hodc HAcAc tu do. biéu
ndy ching to ¢6 su tao phuc, giai phong ion H' lam
giam pH cia hé. Sy tao phuc xay ra tét & pH khoang
tu5,5+7.

*VGi phoi tir L-Methionin chiing téi cho rang phan
wng tao phirc xay ra:

Ln* + HMet = LnMet*" +H" : kot

LnMet*"+ HMet = Ln (Met),” + H"; k¢,

Vi khi pH = 7, trong hé bit dau xuét hién két taa
Ln(OH); nén chi xac dinh dugc h::ing s6 bén bac 1
ctia phire chat (ko).

*VGi phoi tir la axetyl axeton phdn vmg tao phikc xdy
ra:

Ln®*" + HAcAc = Ln AcAc* +H' : ko
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LnAcAc” + HAcAc = Ln(AcAc),” + H' ; ky
Tur dinh luét bao toan nong d6 ban dau va dinh luat bao
toan dién tich chung t6i xay dung dugc cong thic tinh,
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dung phf?ln mém Exel xég dinh dugc ko, ki, kao. Két qua
thu duoc sau khi xtr 1i thong ké dugc chi ra & cac bang 1,
2va3.

Badng 1: Cac gia tri pK cua L-Methionin va axetyl axeton & 30+1°C, 1= 0,1

Phoi tir pK, pKs pPKa
L-Methionin 2,28 9,29 -
Axetyl axeton - - 9,35

(-) khong xéc dinh.

Két qua nay kha phu hop v6i két qua & tai lidu [1, 7].

Bdng 2: Logarit h'ilng s6 bén cua phuc chit LnMet*" (Ln: Ho, Er, Tm, Yb, Lu) 6 30+1°C, 1=0,1

Ln** Ho™ Er’ Tm’ Yb** Lu**
1gko: 5,79 5,84 6,01 6,13 6,06
Bdng 3: Logarit hang s6 bén cua phirc chit LnAcAc® va Ln(AcAc)",
(Ln: Ho, Er, Tm, Yb, Lu) 6 30+1°C,1=0,1
Ln* Ho™ Er’* Tm** Yb** Lu*
1gkio 6,17 6,25 6,31 6,42 6,39
1gkao 10,98 11,35 11,52 11,72 11,67
Két qua ¢ bang 2 va 3 cho thdy trong cac ion — —+
Ho", Er3+, Tm®", Yb**, Lu*" thi kha nang tao phuc CH;
tang dan theo trét tu sau: Ho»" < Er* < Tm®" <‘Lu3 i O=C<
< Yb®". Hing s6 bén ciia céc phirc chat tang dan tir Lo?t (," cH
Ho™ dén Yb*" hoan toan phi hop v6i quy luat. Hing \
s0 bén cua cac phirc chat cQa Lu®" nho hon cta Yb,3+ "O—C /
(khong theo quy luat) co thé giai thich do Lu ¢6 cau CH;
hinh electron 1a  [Xe]4f'*5d'6s* nén céu hinh | 2_

electron ciia Lu’":[Xe]4f'", trang thai ning lugng
g véi cdu hinh nay 1a twong ddi bén nén kha ning
phan tmg kém hon. Theo [2], chiing t6i cho ring cac
phtc  chit tao thanh LnMet”, LnAcAc®,
Ln(AcAc),” bén do c6 hiéu g tao vong.

H,N— CH—CHy;—CH;—S— CHj

n =0
O/
Hinh I: Cong thirc cu tao gia thiét ctia phirc
LnMet*"
— - 2+
CH;
0—C
Ln** ¢ CH
ol
CHs

Hinh 2: Cong thirc ciu tao gia thiét cua phirc
LnAcAc®

Hinh 3: Cong thirc cau tao gia thiét cua phirc
Ln(AcAc),

3. Nghién citu sy tao phicc da phdi tir giira
L-Methionin va axetyl axeton

Chuin d6 50 ml dung dich hdn hop HMet,
HAcAc trong moi truong axit khi khong va co ion
Ln** (Ln3+: Ho®", Er’*, Tm*, Yb*", Lu3+) la"iy theo ti
1¢ mol Ln*":HAcAc:HMet = 1:2:2 va 1:4:2 voi nong
d6 Ln’" 1a 10°M bang dung dich KOH 5x10> M &
30+1°C. Lyc ion (I) trong cac thi nghiém bang 0,1.

Két qua chuan d6 cho thdy trong khoang a = 1+2
(a la s6 dwong lugng KOH két hop véi 1 mol hdn
hop HMet va HAcAc) duong cong chuan d6 khi ¢
jon dat hiém ndm thip hin xubng so v6i dudng cong
chuin d6 dung dich HMet hodc HAcAc tu do. biéu
ndy ching to d co su tao phtrc, giai phong ion H'
lam giam pH cua hé. Su tao phirc xay ra tot trong
khoang pH tur 6,8 + 8,5.
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*VGi ti 16 mol Lin’: HAcAC:HMet = 1:2:2
Chung t6i cho ring su’ tao phurc xay ra:
Ln** + Met = LnMet* ; kot
Ln’" + AcAc = LnAcAc* s ko
LnAcAc2+ + Met = LnAcAcMet" ; k"¢
LnMet*" + AcAc = LnAcAcMet" ;
Ap dung dinh luat bao toan néng do ban dau va

dinh luat bao toan dién tich chiing t6i thu duwoc hé 4

phuong trinh sau:

k LnMet

2

oMot = x(—+ + 1)+ ko xz + ko xyzt (1)
1 1772
h
Critese = V(——+ D) +kygyz+ kg xyzt (2)
K,
C, s =z+kyxz+ky,yz+kxyzt (3)
2
h
x(f KK ) y?A =(2_a)(cl~12Met+ [‘[ALAL) h+ h (4)
Trong d6:
C e 12 tong nong d6 ciia L-Methionin trong
dung dich;

Chiacac 12 tong ndng do cia axetyl axeton trong
dung dich;

Cp,3* 1 tong ndng do cua ion Ln** (Ln*": Ho™,
Er’, Tm®, Yb*', Lu*).

Nghién cuu sy tao phirc don...

S—— K,
bat: [H]=h = [OH]= 2
[Met] = x; [AcAcT =y [Ln"] =z ki =t.

Kw la tich sé ion cua nudc, & 30°C Kw la
L48.10™ 7

Str dung phan mém Maple 9 d€ giai cac phuong
trinh (1)+(4) voi 4 an 1a x, y, z va t. Tir gia tr
k™ ching t6i tinh gia trj hing sb bén tong cong ciia
phtic chit LnAcAcMet” theo cong thiic sau: f3,,, = k,,

lelnlMer hay lg 3, :lgk01+1gk1L1nle

*V6i ti 16 mol Ln’* :HAcAc:HMet =1:4:2
Chung t6i cho ring sy tao phirc xay ra:
Ln*" + Met = LnMet*" ; Ko
Ln*"+AcAc = LnAcAc** s ko
LnAcAc*+AcAc =Ln(AcAc)’; ;ky

LnAcAc*+Met = LnAcAcMet™ le 1"1A cde
LnMet” +AcAc = LnAcAcMet* k1™
Ln(AcAc)",+Met = Ln(AcAc),Met ; leznl(AcAc)2
LnAcAcMet +AcAc = Ln(AcAc),Met; k le’llACAcMet

Thiét 1ap cac phuong trinh va tinh toan twong tu
nhu trén, thu duoc két qua ¢ bang 4.

Bdng 4: Logarit hang s6 bén cua phitc LnAcAc Met” (Ig B111), Ln(AcAc),Met (1gB121)
&6 30+1°C, 1=0,1

Ln** LgBin LgBi2i
Phtrc chat o | ERT | Tt | v | Lo® | Ho B Tm® vb* La®*
Ln AcAcMet" 9,76 | 9,67 | 9,48 | 9,21 | 8,90
Ln(AcAc),Met - - - - - 20,84 | 20,76 | 20,63 | 20,24 | 19,57

Két qua & bang 4 cho thiy:

- D6 bén cua cic phic chit LnAcAcMet™ va
Ln(AcAc),Met giam dan tir Ho>" dén Lu’" 1a phu
hop qui luat ciia phirc da phdi tir.

- Cac phirc da phdi tr LnAcAcMet’,
Ln(AcAc),Met bén hon nhiéu so véi cac phuc don
phdi tir LnMet*", LnAcAc2+ Ln (AcAc), co thé do
cac phtrc da phdi tir ¢o cdu trac phan tr dbi xtmg cao
hon. Mat khac, theo mo hinh tuong tac tinh di¢n dbi
v6i cac phirc da phdi tir co thé co su giam luc day
tinh dién giita cac phdi tir khac loai, ddng thoi ting
su tuong tac gitta ion trung tim véi cac phdi tir.
Trong phirc da phéi tir co sy 6n dinh boi truong phdi
tu [3].

3. KET LUAN

1. Pa kiém tra lai hing s6 phan ly cua
L-Methionin va axetyl axeton & 30+1°C, 1 =0,1.

2. Pi xac dinh duoc hing sé bén cua phuc chét
gilra Ho*, Er**, Tm*", Yb*", Lu*" v&i L-Methionin
va axetyl axeton theo ti 1& mol 1:2 & 30+1°C,
I1=0,1.

- Phitc chit co dang LnMet*", LnAcAc*,
Ln(AcAc),” (Ln *": Ho™", Er*, Tm*", Yb*", Lu™). Su
tao phirc xay ra t6t trong khoang pH tir 5,5 = 7.

- Hang sb bén cua cac phirc don phdi tir ting dan
theo trat tu sau: Ho> < Er'" < Tm®" < Lu*" < Yb*'.

3. Pi xac dinh dugc hang sé bén cua phuc chat
da phéi tir gita Ho’', Er, Tm**, Yb*, Lu*" véi
axetyl axeton va L-Methionin theo ti I¢ mol 1:2:2 va
1:4:2 6 30+1°C,1=0,1.

- Phuc chét tao thanh co dang LnAcAcMet",
Ln(AcAc),Met. Sy tao phirc xay ra tot trong khoang
pH tur 6,8 ~ 8,5.

- Gi4 tri hang s6 bén cua cac phirc chat tuin theo
trat tu sau: Ho'" > Er’" > Tm® > Yb*" > Lu’".

- Phirc da phdi tir ¢6 ti 1& mol 1: 4: 2 bén hon
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phtc chit co ti 1€ mol 1: 2: 2. )
- Phirc da phoi tir bén hon phirc don phoi ti.
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