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.Vbstract 
The Ntabilitv constant of the mixed ligand complexes and simple ligand complexes formed between Ho hr 

Tm' M -̂ Lu' with L-Mcthioninc and Acetylacetonanc (HAcAo were determined bv potentiomelric. titration in 
aqueous solution (30 !"(; I = 0.1). The complexes following 1:2 proportion have lorm oi LnMcf' LnAcAc'̂  
Ln(.Ac.Ac): ; following 1:2:2 proportion; 1:4:2 proportion have form of LnAcAcMci Ln (Ac.Ac)Alci The mixed 
ligand complexes turned out to be much siroiiLicr than the simple ligand complexes 
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1. MO DAL 

Phirc chat cua nguyen td dat hiem (NTDH) vdi 
aminoaxit giu' vai trd quan trgng ve mat hoa hgc 
phdi tri ciing nhu sinh boa vd co'. Mdt sd phirc chat 
cua NTDH vdi cac aminoaxit da dugc quan tam 
nghien ciru [2, 3, 6]. Vdi muc dich ddng gdp rat nbo 
vao linh vuc nghien ciru phiic chat cua NTDH vdi 
aminoaxit. trong cdng trinh nav chiing tdi nghien 
cii'u su tao phirc daii. da phdi tu cua mdt sd nguyen 
td dat hiem (Ho. Er, Tm, Yb, Lu) vdi L-Methionin 
(HMet) va Axetylaxeton (HAcAc) trong dung dich 
bang phuong phap chuan do do pH. 

2. THUC NGHIEM VA KET QLA 

•2.L Hoa chat va thiet bi 

Dung dich Ho(NO,);. Er(NO,)„ Tm(NO,);„ 
Yb(NO0.^, Lu(N03); dugc chuan bi tir oxit tuong 
img cua hang Wako (Nhat Ban) dd tinh khiiin 
99,99%. 

cac dung dich L-Methionin, axetv 1 axeton tinh 
khiet hoa hgc dugc xac dinh lai hang so phan li a 
dieu kien thi nghiem (3()±rC"). 

Dung dich KOH diing de chuan do dugc loai 
bo ion COr" bang phuong phap sac ki trao ddi ion. 

Cac hoa chat khac diing trong qua trinh thi 
nghiem cd do tinh khiet PA, 

May do pH Meter MD-220 (Anh). 
May khuay tii' cd dieu chinh nhiet do. 

2.2. Nghien ciiu sy tao phirc don phoi tu* ciia 
Hô " Er''̂ , Tm' ^ b' Lu'' vol L-Methionin va 
axetvl axeton 

Chuan dd rieng re 5(i ml dung dich L-Methionin 
V a axetv I axeton trong mdi trudng axit khi khdng va 
cd ion Ln' (Ln' :Ho" Er' Tm" 'S'b' Lu") lay 
theo tl le mol Ln'':HX = 1:2 (HX: HMet. 
HAc.Ac). vol cac ndng dd Ln'" la 10"' M bang dung 
dich KOH 5x10"' M o 30= LC, lire ion (1) trong cac 
tbi nghiem bang 0,1 (diing KNO, 1 M de dieu chinh 
lire ion). 

Ket qua chuan do cbo thav trong khoang a = 1 ^ 
2 (a ki sd duong lugng KOH ket hgp vdi 1 mol 
HMet hoiic II.Ac.Ac) dirdng cong chuan do khi co 
ion dat hiem nam thiip ban xudng so voi dudng cong 
chuan do dung dich HMet hoac HAcAc tu do. Dieu 
nav chimg to co su tao phirc, giai phdng ion H" lam 
giam pH cua he. Su tao phirc xav ra tdt a pH khoang 
tir î .5 -̂  7. 

*Vdi phdi tir L-Melhionin chung tdi cho rang phan 
ung tgo phuc .\av ra: 

Ln ' -HMet = LnMet"' +H" ; k,„ 
LnMet-'+HMet = Ln (Met); + H"; k„; 
Vi khi pH s: 7, trong he bat dau xuat hien ket tua 

Ln(0H)3 nen chi xac dinh dugc hang sd ben bac 1 
cua phirc chat (k,,,). 

* I 'di phdi tu Id axetyl axeton phan ung tgo phirc xa\' 
ra: 

Ln"' + HAcAc = Ln AcAc"" + H" ; k,,. 
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LnAcAc" + HAcAc = Ln(AcAc):" + H"; k:,, diing phan mem Exel xac dinh dugc koi. kio. k2(). Ket qua 
Tir dinh luat bao loan ndng do ban dau va djnh luat bao tbu dugc sau khi xu li thdng ke dugc chi ra a cac bang 1, 
toan dien tich chiing tdi xay dung dugc cdng thirc tinh, 2 va 3. 

Bang 1: Ckc gia tri pK cua L-Methionin vii axetyl axeton d 30±r'C, 1 = 0,1 

Phdi tu 

L-Methionin 

Axetyl axeton 

pK, 
2,28 

pK: 
9,29 

PKA 

9,35 

(-) khdng xac dinh. 

Ket qua nav- kha phii hgp v di kcl qua o tai lieu [1.7] 

Bang 2: Logarit hang sd ben cua phirc chat LnMet""(Ln; Ho, Er, Tm, Yb, Lu) a 30±rC, I = 0, 

Ln' 

Igkoi 

Ho' 

5.79 

Er'' 

5.S4 

Tm' 

6,01 

Yb'-

6,13 

Lu'" 

6,06 

Bang 3: Logarit hang sd ben cua phiic chat LnAcAc"" va Ln(AcAc)A 
^ (Ln: Ho, Er, Tm, Yb, Lu) o 30±1T, 1-0,1 

Ln'" 

lgk|„ 

lgk;,i 

Ho ' ' 

6,17 

Er'" 

6,25 

10,98 11.35 

Tm' ' 

6,31 

11,52 

Yb'* 

6,42 

11,72 

Lu^" 

6,39 

11,67 

Ket qua a bang 2 v a 3 cho thay trong cac ion 
Ho'" Er'" Tm'" Yb'" Lu'" thi kha nang tao phiic 
tang dan theo trat tu sau: Ho' < Er'" < Tm " < Lu'" 
< Yb'". Hang sd ben cua cac phirc chat tang dan tir 
Ho'" den Yb'" hoan loan phii hgp vdi quy luat. Hang 
sd ben cua cac phirc chat cua Lu'" nho ban cua Yb"' 
(khdng theo quv luat) cd the giai thich do Lu cd cau 
hinh electron la [Xe]4f''*5d'6s" nen cau hinh 
electron cua Lu'":[Xe]4f'"* trang thai nang lugng 
ung vdi cau hinh nay la tuong ddi ben nen kha nang 
phan img kem ban. Theo [2]. chiing tdi cho rang cac 
phirc chat tao thanh LnMet"" LnAcAc"" 
Ln(AcAc); ben do cd hieu irng tao vdng. 

H.N—CH—CH.—CH^-S— CH. 

Ln =0 

^O' 
Hmh 1: Cdng thirc c^u tao gia thiet cua phiic 

LnMet"" 

O ^ 

Ln-̂ " <' 

^O" 

CH. 

CH 

CH3 

Hinh 2: Cdng thuc c^u tao gia thigt cua phirc 
LnAcAc'" 

Ln "̂ <' 

0 = ( 

^O" 

CH3\ 

CH 
// 

CH3 

Hinh 3: Cdng thirc cau tao gia thiet cua phirc 
Ln(AcAc)2* 

3. Nghien ciru sir tao phirc da phoi tii- giu'a 
L-Methionin va axetyl axeton 

Chuan do 50 ml dung dich hdn hgp HMet, 
HAcAc trong mdi trirdng axit khi khdng va cd ion 
Ln^" (Lir'": Ho'" Er'" Tm'" Yb'" Lu'*) ldy theo ti 
le mol Ln''":HAcAc:HMet = 1:2:2 va 1:4:2 vdi ndng 
do Ln'" la IO"̂ M bang dung dich KOH 5x10" M g 
30±1"C. Luc ion (1) trong cac thi nghiem bang 0,1. 

Ket qua chuan do cho thay trong khoang a = K2 
(a la sd duong lugng KOH ket hgp vdi 1 mol hdn 
hgp HMet va HAcAc) dudng cong chuan do khi cd 
ion dat hiem nam thap han xudng so vdi dudng cong 
chuan do dung dich HMet hoac HAcAc tu do. Dieu 
nay chirng td da cd su tao phiic, giai phdng ion H* 
lam giam pH cua he. Su tao phirc xay ra tdt trong 
khoang pH tir 6,8-8,5. 
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*Vd-i U le mol Ln': HAcAC:HMel = 1:2:2 
Chiing tdi cho rang su lao phirc xay ra: 
Ln' + Met" = LnMet"' ; k„i 
Lir* + Ac Ac" = LnAcAc"' ; k,,, 
LnAcAc"' + Met" = LnAcAcMct" ; k| 
LnMet" + AcAc = LnAcAcMct ;k|ii 
Ap dung dinh luat bao loan ndng do ban dau va 

dinh luat bao loan dicn tich chung tdi thu dugc be 4 
phuong trinh sau: 

= .v(—+ —' -+1) + A„,.vr + A'„|.vi'r/ (1) 

I i,AcAc 
I 
1 i,Vk-l 

Ĉ  
/ / , \h-l 

II h. I, 
r( -Hl) + A'|„i'r-HA'„|.vrr/ 

K , 

Ĉ ^̂ . = r + A,„.vr + A,„ rr -f A„|.vr--/ 

(2) 

(3) 

+ C ) - A + , <4) 
h 

. v ( — + — 7 - ) - h r — = ( 2 -ci)(C 

Trong do: 
C la ldm; ndnu dd cua L-Mcthionin trong 

dung djch; 
C||\,\, la tdng ndng do cua axetyl axeton trong 

dung dich; 

CLII"'"̂  la tdng ndng do cua ion Ln" (Ln : Ho 
Er' Tnr'" Yb'" Lu'"! 

Dill: [Hl = h => [0H"] = 

Nghien cuv su tgo phuc dan... 

K.. 

h 
[Met] = x; [AcAc"] = y; [Ln']=/.: k 

l.iiMei 

111 

Kv\ la tich sd ion cua nudc, o 30"C Kw la 
-14 1,48.10" 

Su dung phim mc'in Maple 9 de giai cac phuang 
trinh (1):(4) vdi 4 an ia x, y, z va t. Tir gia tri 

chiing ldi tinh gia trj hang sd ben tdng cdng cua 
l.ll\lrl 
I I I 

phirc chat LnAcAcMct theo cdng thirc sau; Z?,,, = A:,,, 

k; ,r"hay ig/iM,=lgAM-lgl<Mr 

*l>// // le mol l.n :H.\( .\c:H.\lel =1:4:2 
( himg tdi cho rimg su lao phirc xav ra: 

Ln + Met = LnMet" ; k,, 
Ln +AcAc = LnAcAc""" ; k,,, 
LnAcAc"*+AcAc = Ln(,AcAc) i ; k2,i 

LnAcAc- • Met = LnAcAcMet* ; k ;,","'' 

LnMcl" >AcAc = LnAcAcMct ; k J-,",*'''' 

Ln(AcAc)"2+Met = Ln(AcAoAlct :kf"|"''"-

LnAcAcMet -AcAc = Ln(AcAc):Met; kf",""̂ '"" 
Thiet lap cac phuang trinh v a tinb toan tuong tir 

nhu tren. tbu dugc ket qua o bang 4. 

Bang 4: Lagarit hang sd ben cua phii'c LnAcAc Met (Ig (3|i|). Ln(.Ac.Ac );Met (lgPi2i! 
a30±l 'G. 1-0,1 

^ ^ ^ ^ Ln'" 

Phirc c h a ^ ^ ^ 

Ln AcAcMet" 

Ln(AcAc)2Met 

LgPlM 

Ho'" 

9,76 

Er'" 

9,67 

Tnr'" 

9,48 

Yb'" 

9,21 

Lu'" 

8,90 

LgP,2l 

Ho' Er'' Tm'' ^'b• Lu'" 

i 

20.84 20.76 20.63 : 20.24 19.57 

Ket qua a bang 4 cho thay: 
Do ben cua cac phirc chat LnAcAcMet' vii 

Ln(AcAc)2Met giam dan tii' Ho' den Lu' la phii 
hgp qui luat cua phirc da phdi tu. 

Cac phuc da phdi tu LnAcAcMct 
Ln(AcAc)2Met ben bo'n nhieu so vdi cite phiic dan 
phdi til' LnMet'*, LnAcAc' Ln (AcAc); cd the do 
cac phuc da phdi tu cd cau tnic phan lu ddi xirng cao 
hon. Mat khac, theo md hinh tuong tac tinh dien ddi 
vdi cac phii'c da phdi tu cd the cd sir giam luc diiv 
tmh dien giiia cac phdi tu khac loai. ddng thdi timg 
su tuong tac giu'a ion trung tam vdi cac phdi tu. 
Trong phirc da phdi tu cd su dn dinh boi trudmz phoi 
tu [3]. 

3. KET L U A N 

1. Da kiem tra lai hang sd phan lv cua 
L-Methionin va axetyl axeton a 30±L'C, I = 0,1. 

2, Da xiic dinh dugc himg so ben cua phirc chat 
giira Ho' Er' Tin' "̂ I'b' Lu' vdi L-Methionin 
vii axetv I axeton theo ti le mol 1:2 a 30=1T. 
1 = 0 .1 . ' 

Phirc chilt cd dang LnMet"" Ln.AcAc"' 
Ln(AcAc): (Ln'": Ho'' Er' Tnr'" Yb'" Lu'"). Sir 
tao phuc xav ra tdt trong khoang pH tii' 5.5 + 7. 

Hang sd ben cua cac phirc do'n phdi tu tang dan 
theo trat tu sau: Ho'" < Er'" < Tin'" < Lu'" < Yb'" 

3. Da xac dinh dugc hang sd ben cua phirc chat 
da phdi tu giua Ho" Er'" Tm'" Yb"'" Lu'" vdi 
axetvl axeton va L-Methionin theo ti le mol 1:2:2 va 
1:4:2 0 30= I T , 1 = 0,1. 

Phiic chat tao thanh cd dang LiiAcAcMet. 
Ln(AcAc);Met. Su tao phirc xay ra tdt trong klioang 
pH tir 6,8-8,5, 

Gia tri bang sd ben cua cac phirc chat tuan theo 
trat tu sau: Ho'" > Er'* > Tm'" > Yb'" > Lu'" 

Phirc da phdi tu cd ti le mol 1: 4; 2 ben hon 
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phirc chat cd ti le mol 1:2:2. 
Phirc da phdi tu ben ban phiic don phdi tu. 
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