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NGHIEN CUPU S TAO PHU'C BON, DA PHOI TU CUA MOT SO NGUYEN
TO DAT HIEM (Ho, Er, Tm, Yb, Lu) VOl L-METHIONIN VA AXETYL
AXETON TRONG DUNG DICH BANG PHUWONG PHAP CHUAN PO DO pH
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Abstract

The stabilinn constant of the mixed hgand complexes and simple hgand complexes formed between Ho o Er

Tm™ Yb' Lo
aqucous solution (30 17C:
LntAcAC)s © Tollowmg 1:2:2 proportion:

with L-Methionine and Acetylacetonane (HAcAC) were determmed by polenllomelrn titration m
b= 0.1). The complenes followimg 1:2
1:4:2 proportion have form of LnAcAcMct

LnAcAc™
The mixed

proportion have lorm ol LnMct
Ln (AcAC)-\Met

tigand compleves wirned out to be much stronger than the simple ligand complexes

Kevwords: Some race earth elements. simple and mixed ligand. L-methionine and Accts lacetonane. potentionmetric

utration. the simple and mixed hgand complexes.

1. MO DAU

Phurc chat cua nguyén to dat hiem (NTDH) voi
aminoaxit gilr vai tro quan trong vé mat hoa hoc
phoi tri ciing nhu sinh hoa vo co. Mot so phure chat
cua NTDH \'(’)’i cac aminoaxit da duoc quan tam
nghién cuu [2. 3. 6]. Voi muc dich dong gop rat nho
vao linh vuc nOhlen ciru phuce chat cua NTDH v o
aminoaxit. trong cong trinh nay chung 161 nghien
cuu su tao phuc don. da phdi tr cua mot s nguven
to dat hiém (Ho. Er. Tm. Yb. Lu) voi L-Methionin
(HMet) va Axetvlaxeton (HAcAc¢) trong dung dich
bang phuong phap chuan do do pH.

2. THUC NGHIEM VA KET QU A
2.1. Hoa chat va thiét bj

Dung dich Ho(NO:):. EfNOq) .. Tm(NO»s)..
Yb(NO:);. Lu(NO:): duge chuan by tir oxil wrong
ung cua hang Wako (Nhat Ban) do tinh khict
99.99%,.

Cac dung dich L-Methionin. axetv| axeton tinh
khiét hoa hoc duoc xac dinh lai hang s& phan li o
diéu kién thi nghiem (30=1"C).

Duno dich KOH dung dé chuan do dugc loai
bo ion CO;™ bano phuong phap sac ki trao doi ion.

Céac hoa chat khac dung trong qua trinh thi
nghiém c6 do tinh khiét PA.

May do pH Meter MD-220 (Anh).

May khuav tir ¢6 diéu chinh nhiét do.
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2.2. Nghién ciru su tao phic don phdi tu ciia
Ho' Er', Tm" Yb" Lu' véi L-Methionin va

axetvl axeton

Chuan do rieng ré 30 ml dung dich L-Methionin
va axetvl axeton trong moi lrucmu axit khl khon" va

coion Ln' (Ln :Ho  Erf” Tm™ Vb Lu™) Ia}
theo t I& mol l__n HX = 112 (HX: HMet.
HAcAC). voi cae nong do Ln'™ 1a 107 M bang dung

dich KOH 35107 M o 30=1"C. luc ion (1) trong cac
thi nghiém bang 0.1 (dung KNO: | M dé diéu chinh
lue 1on).

K¢t qua chuan do cho thay trong khoang a =1+
2 (a K 0 duong luong KOH két hop voi | mol
HMet hode HAcAC) duong cong chuan do khi o
ion dat hiem nam thy ap han auoéng so \ o1 duong cong
chuan do dung dich HMNlet hoac HAcAc tw do. Piéu
nay chung to co su tao phue. giai phong ion H lam
giam pH cua hé. Su tao phic xav ra tot o pH khoang
twSS=7.

*T'evi /7/1(§i nr L-Xethionin chung toi cho /‘5/7g phan
ng /uu/)/nr( xavra:

Ln" - HMet = LnMet™™ +H~ - ko

LnMet + HMet = Ln (Met), + H: k>

Vi khi pH = 7. trong hé bat ddu xuét hién két tua
Ln(OH); nén c¢hi xac dinh duoc héng sd bén bac |
cua phte chat (k).

*1'ai phoi nr la axetvl axeton phan ing tao phire xay
ra:

Ln" + HAcAc =Ln AcAc™ + H’ Ky
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LnAcAc™ + HACAC = Ln(AcAc): + H : ko
Tur dinh luét bao toan nong do ban dau va dinh luat bao
toan dién tich chung t61 xay dung dugc cong thic tinh,

Nguvén Trong Uven va cong sy

dung phan mém Exel xac dinh duoc ko, ko ky. Két qua
thu duoc sau khi xu li thong ké duoc chi ra ¢ cac bang 1,
s

2val.

Bang I: Cac gia tri pK cua L-Methionin va axetyl axeton ¢ 30+1"C. 1= 0,1

Phoi tur Pk, pK. pKa
L-Methionin 228 9.29
Axetyl axeton 9.35

(-) khong xac dinh.

Két qua nav kha pha hop voi két qua o i liéu [1. 7]

Bang 2: Logarit héng s6 ben cua phtre chat LnMet™" (Ln: Ho, Er. Tm. Yb, Lu) 0 30£1°C, 1 = 0,1
Ln" Ho™ Er Tm" Yb' Lu®™
lgk()] 5.79 S84 601 6,13 6,06
Bang 3: Logarit hang s bén cua phiic chdt LnAcAc™ va Ln(AcAc)
(Ln: Ho. Er. Tm. Yb. Lu) o 30£1°C. [ = 0.1
Ln™ Ho™ | Er” Tm" Yb" Lu’
a
|gk|(| 6.17 : 0.25 6,3[ 6,42 6.39
lgksi | 1098 1135 11.52 11.72 11.67
Két qua o bang 2 va 3 cho thav trong cac ion — -+
Ho™ Er™ Tm™ Yb"™ Lu" thi kha nang tao phuc CH;
tang dan theo trat tu sau: Ho' <Er” <Tm’ < Lu'" O=C<
< Yb Hano s6 bén cua cac phic chat tang dan tir L (,'
Ho dén Yb' hoan toan phu hop vol quy Juat. Han0 /
s6 bén cua cac phirc chat cua Lu’™ nho hon cua Yb O_C<
(khong theo quy luat) co thé giai tthh do Luco cau CHs
hinh electron la [Xe]4f”5d 6s” nén cau hinh B TR

electron cua Lu'":[Xe]4f" trang thai nang luong
irmg v6i céu hinh nay la tuong déi bén nén kha nang
phan tmg kém hon. Theo [2]. chung to1 cho ring cac
phirc  chat tao thanh LnMetz' LnAcAc
Ln(AcAc)> bén do co hiéu Urng tao vong.

CH—CH~—CHs—S—CH;

=

Hinh I Cong thirc cau tao gia thiét cua phirc
LnMet™

H'aN

Hinh 2: Céng thic cau tao gla thiét cua phuc
LnAcAc’

Hinh 3: Cong thuc cau tao gia thiét cua phirc
Ln(AcAc)-~

3. Nghién ciru su tao phic da phdi tir giira
L-Methionin va axetyl axeton

Chuan d6 50 ml dung dich hon hop HMet,
HAcAc trong mdi truong axit khi khong va co ion
Ln’ (Ln’: Ho'™ Er™ Tm™™ Yb'™ Lu'") lay theo ti
1é mol Ln':HAcAc:HMet = 1:2:2 va 1:4:2 v6i nong
d6 Ln'" 1a 10°M bang dung dich KOH 5x107° M ¢
30£1°C. Luc ion (1) trong cac thi nghiém bang 0,1.

Ket qua chuan do cho thay trong khoang a = 1+2
(a 1a s6 duong luong KOH két hop véi 1 mol hén
hop HMet va HAcAc) duong cong chuan d¢ khi co
ion dat hiém nam thap han xudng so voi duong cong
chuan dé dung dich HMet hodac HAcAc tu do. biéu
nay chimg to da c6 su tao phitc, giai phong ion H”
lam giam pH cua hé. Sy tao phic xay ra ot trong
khoang pH tu 6,8 + &,5.
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*Vi ti 16 mol L' HAcAC:HMer = 1: 22
Chung t6i cho rang sy tao phuc xay ra:

Ln' + Met = LnMel ko

Ln'" + AcAc = LnAcAc™ Ko
LnAcAc + Met = LnAcAcMet : kgt
LnMect® + AcAc = LnAcAcMet k'™

Ap dung dinh ludt bao toan nong do ban dau va
dinh ludt bao toan dién tich chung tor thu duge he 4
phuong trinh sau:

N/ I

C” e N -, " 1)+ /"u|-\‘: + /"()|~\'.\':’ (1)
. Ky KA,
. o et e .
P N il I P Vulle o PR bl (2)
1
C/n = :+/\’(||‘\A:+/\.IH.‘.:+/\'41|'\:\~:, (7\)
h /I: h . IS
.\-(r+x_—, )+_\--l;,_ =2 -anC,,, +C )=+ , (4)
| [ f
Trong do:
(‘,, L, latong nong do cua L-Methionin trong

dung dich:
(H AYURYE
dung dich:

la 16ng nong do cua axetyl axcton trong

3 A N N L - 3
Cy7* latong nong do cua ion Ln™ (Ln” : Ho
3 - - 3-
Er' Tm™ Yb  Lu ).

Nghién citu sy (a0 phuc don...

h = [OH]=

h
[Met] = x: [AcAc]=y:[Ln =2 k=
Kw la tich s6 ion cua nude, o 30°C Kw la
148107 - |
Su dung phan mém Maple 9 dé giai cac phuong
trinh (1y:(4) vonr 4 an la x. y. z va t. Tu gia tr

| JaiVler
[N

Dat: [H'] =

chang (o1 tinh gia tri hing so bén tdng cong cua

phiic chit LnAcAcMet theo cong thire sau: f3,), = ki
INTAY

" hay e /3

XAV

=lgh, +lgk,]

Vi (0 1¢ mol L HeAc de-HMer =142
Ching o1 cho rang su tao phure xay ra:

In + Mecl =1 nMel 2Ky
I.n +AcAc = LnAcAc™ N
LnACAC +ACAC = LnfACAC) 5 1 Kay

LnAcAc Mt = LnAcAcMet™ <k /<"

LnMct™ +AcAc = LnAcAcMel Kk f;,iw

Ln(ACAC)‘:-FMe[ = LniAcAc)-Met lenlt.hJ():
Ludc et

LnAcAcMet ~AcAc = Ln(AcAc)-Met k5,

Thiét lap cac phuong trinh va tinh t0an tuong tu
nhu trén. thu dugc ket qua o bang 4.

Bang 4: Logarit hfmg sb bén cua phuc LnAcAc Met™ (Ig 311y). LntAcAc)-Met (lgf3i2))

o30=1"C.1=0.1
Ln' | LgBii | LePia
Phire chat CHoU | EF | Tm" | b LT Hot  EF TmT Vb Lo
Ln AcAcMet | 9.76 | 9.67 | 9.48 9.2]1 8.90 |
Ln(AcAc)-Met \' | : 20,63 20.24 19.57 |

2084 20,76

R

Két qua o bang 4 cho thay:
DO bén cua cac phic chat LnAcAcMet va

Ln(AcAc),Met giam dan tu Ho' dén Lu' la phu
hop qui luat cua phirc da phoi tu.
Cac  phic  da phO| tw LnAcAcMct

Ln(AcAc).Met ben hon nhleu S0 v o1 cac phue don
phéi tr LnMet™, LnAcAc’ Ln (AcAc)- ¢6 thé do
cac phic da phdi tu co cau trie phan tr doi ximg cao
hon. Mat khac, theo mo hinh tuong tac tinh dién doi
vGi cac phuc da phoi tu ¢é thé ¢o sur gram lue dan
tinh dién gitta cac phdi tu khac loai. dong thoi tang
su tuong tac gitra ion trung lam voi cac phOl tur.

Trong phirc da phdi tir ¢o su on dinh boi truong phoi
tu [3].

3. KET LUAN

I. Pa kiém tra laj hang so phan Iv cua
L-Methionin va axetyl axeton o 30£1°C. 1 =0.1.

. Da nice dinh duoc hi ng s0 bén cua phirc chat
gitra Ho Er' Tm' Yb Lu' \ai L-Methionin

vaoanethvl aneton theo tr 1é mol 1:2 o 30=1"C.
=01,

Phie chat ¢o dang LnMet™ LnAcAc
Ln(AcAc): (Ln 't Ho' Er” Tm™ Yb™ Lu'). Su

tao phue xay ra 10t trong khoang pH tir 5.5 = 7.

Hang so ben cua cac phuc don phm tu tang dan
theo trat tu sau: Ho'~ < Er'™ < Tm <Lu " <Yb”

3. Ba xac dinh duoc hano 50 ben cua phuc chit
da phoi tu gita Ho'™ Er”™ Tm™ Yb" Lu™ voi
axctyvl axeton va L-Methionin theo ti 1é mol 1:2:2va
[:4:2 0 30=1"C. I =0.1.

Phic chat tao thanh co dang LnAcAcMet.
Ln(AcAc)-Met. Su tao phuc xay ra tot trong khoang
pH tr 6.8 = &.5.

Gia tri héng s bén cua cac phuc chat tuan theo
trat ty sau: Ho' > Er'” > Tm™™ > Yb™™ > Lu*”

Phie da phoi tir ¢6 ti 1é mol 1: 4: 2 bén hon
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