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SUMMARY

STUDY ON THE MULTI-LIGAND COMPLEXATION IN
Nd(1II)-4-(3-METHYL-2-PYRIDYLAZO)RESORCINOL-CH;COOH SYSTEM
BY SPECTROPHOTOMETRIC METHOD

The multi-ligand complexation in NA(IIl) - 4-(3-methyl-2-pyridylazo)resorcinol (3-CH3-PAR) -
acetic acid (CH;COOH) system has been investigated by spectrophotometric method. The
colour Nd(II)-(3-CH;3-PAR)-CH;COOH complex, with composition 1 : 2 : 1, is formed most

favourably at pH = 8.5 + 11.5 and has an absorption maximum at 532 nm. The morlar

absorption coefficient and stability constant have been determined. It was shown that the
complex of Nd(I1I)-(3-CH;-PAR)-CH;COOH is stable with time in accordance with the Beer’s

law in a rather large limit interval.

1. MO DAU

Neodym 14 mét trong nhitng nguyén t dat
hiém dwoc sir dung rong réi trong nhiéu linh
vuc nhu cong nghiép, nong nghiép, y hoc [6]
va c6 kha ning tao phic tdt v6i cac phdi tur
v co, hitu co [7].

Trong cac cong trinh trude, chung toéi da
thong bao két qua nghién ctru su tao phirc
gitta mot s6 ion kim loai voi 4-(3-metyl-2-
pyridylazo)rezocxin (3-CH;-PAR) [1-5;

14

12]. Trong bai bao nay, ching t6i tiép tuc
thong bao két qua nghién ctru su tao phirc
da phdi tir trong hé Nd(IIT)-(3-CH;-PAR)-
CH;COOH bang phuong phép tric quang.
2. THUC NGHIEM

Dung dich Nd(NOs); duoc pha ché bing
cach hoa tan mot luong Nd,O; (Merck,
buc) tuong ung trong dung dich axit HNO;
dam dic (do sach PA). Nong d6 Nd(III)
duogc xac dinh bang phuong phap chuin do



ding chit chuin DTPA v6i chi thi
Arsenazo (III) trong moi truong dém axetat
¢ pH thich hop. Dung dich 3-CH;-PAR
dugc pha ché bing cach cin mot luong
chinh xac trén can phan tich sau d6 hoa tan
béng nude cit va dinh mirc dén vach. Cac
dung dich lodng hon dugc pha ché tir dung
dich gbc. Cac hoa chit CH;COOH, HNO:s,
NaOH... dugc pha ché tir hoa chét tinh
khiét phan tich cia hing Merck. Do pH cua
dung dich dugc do trén may Model pH 5,5-
Martini Instrument (Rumani). Mat do
quang cua dung dich duogc do trén may UV
Mini 1240 cua hang Shimadzu (Nhat Ban).
Dung dich phuc Nd(III)-(3-CH;-PAR),
Nd(IIT)-(3-CH;3-PAR)-CH;COOH cling nhu
dung dich 3-CH;-PAR duoc pha ché trong
binh dinh mtc 10 mL bang cach 1y chinh
xac thé tich dung dich cac chit dé duge
ndéng d6 cAn pha. Thém nuéc cit hai lin
cho t61 vach va do pH, dung NaOH hoéc
HNO, dé diéu chinh pH cin thiét, chuyén

dung dich vao cuvet va do mat do quang.

AA

0,8
(1
0,6

0,4

0,2

3. KET QUA VA THAO LUAN

3.1. Hiéu trng tao phirc da phdi tir trong
hé Nd(III)-(3-CH;-PAR)-CH;COOH

Phé hép thu electron ctia dung dich thudc thir
3-CH;-PAR, phic don phdi tir Nd(III)-(3-
CH;-PAR) va phirc da phbi tir Nd(III)-(3-
CH;-PAR)-CH3COOH 6 pH = 10 v&i Cyaamy
=2.10°M, Cy oy pap =410°M, Crppo0p

= 1.10> M dugc biéu dién trén hinh 1. TU
hinh 1 cho thiy dung dich thudc thir c6 mat
do quang cuc dai tai budc sOng Apa. = 414
nm, phirc don Nd(III)-(3-CH;-PAR) ¢6 Anax
= 510 nm. Khi c6 mat CH;COOH thi su
hép thu ciia dung dich mau manh hon va
chuyén vé ving soéng dai hon, dung dich
Nd(III)-(3-CH;-PAR)-CH;COOH ¢6 cuc
dai hép thu & Amax = 532 nm. Su chuyén
dich budc song hép thu cuc dai ching té da
c6 su tao phirc da phdi tir gitra Nd(III) v6i
3-CH;-PAR  va CH;COOH. Gia tri
A = 532 nm duoc chon cho cac nghién ciru

tiép theo.
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Hinh 1. Phé hdp thu electron ciia dung dich 3-CH3-PAR (1),
phire Nd(IIl)-(3-CH3-PAR) (2) va phire Nd(Ill)-(3-CH;-PAR)-CH;COOH (3)
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3.2. Sy phu thugc ciia mat do quang phirc
Két qua nghién ctru sy phu thugc mat do
quang cua phac Nd(III)-(3-CH;-PAR)-
CH;COOH vao ndéng d6 CH;COOH véi
Craay = 2107 M, Cy oy ppp =4.10°M 6
pH = 10 dugc biéu dién trén hinh 2. Hinh 2
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vao nong do CH;COOH
cho théy, mat do quang cua phuc dat cuc
dai khi nong d6 CH;COOH 16n hon ndng

dd ion kim loai 500 lan. Trong cac thi

nghiém tiép theo, chon ty lé
Craam * Cencoon =1:500.
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Hinh 2. Si phu thuéc mdt do quang ciia phire Nd(ITI)-(3-CH;-PAR)-CH;COOH vao nong dé
CH;COOH

3.3. Sy phu thudc cia mat do quang
phitc vao pH va thoi gian

Anh huéng coa pH dén mat d6 quang cia
phie Nd(IID)-(3-CH;-PAR)-CH;COOH  duoc
thé hién trén hinh 3. Hinh 3 cho thiy, pH
thich hop cua su tao phuc la 8,5 - 11,5. Két
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qua nghién ctru ciing cho thiy, mat do
quang cua phirc 6n dinh sau 5 phat pha ché
va bén theo thoi gian.

Céc thi nghiém tiép theo dugc thuc hién 6 pH
10 va do sau 5 phat pha ché.

pH

Hinh 3. Sy phu thuéc mat do quang cua phiec Nd(11l)-(3-CH;-PAR)-CH;COOH vao pH

16



3.4. X4c dinh thanh phén phirc Nd(I1I)-

(3-CH;-PAR)-CH;COOH

Str dung cac phuong phap hé dong phan tir

gam, ti s6 mol, Staric-Bacbanen [8] dé xac

dinh ty 1¢ Nd(III) : (3-CH;-PAR) ctia phtic da
A
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phdi tir & cac diéu kién thich hop da chon, két
qua thu dugc ¢ hinh 4A, 4B, 4C cho théy tilé
tao phirc Nd(IIl) : (3-CH;-PAR) =1 : 2 va
phtrc 1a don nhan.
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Hinh 4. Xdc dinh thanh phan phirc Nd(Ill)-(3-CH;-PAR)-CH;COOH theo phwong phdp:
A) hé dong phan tir gam, B) ti s6 mol, C) Staric-Bacbanen, D) chuyén dich cin bang

Dé xac dinh ty 18 Nd(III) : CH;COOH cua
phirc da phéi tur, ching toi diung phuong
phap chuyén dich can bang (hinh 4D), két
qua cho thiy ty 1& tao phic Nd(III) :
CH;COOH = 1:1.

Nhu vay, bing cic phuong phap khac nhau
da xac dinh duogc ti 1€ tao phie Nd(III) : (3-

CH;-PAR) : CH;COOH =1 :2 : 1, phtic tao
thanh la phirc don nhan.

3.5. Nghién ciru co' ché tao phirc va xac
dinh cac hang sb ¢, B, K,

Co ché tao phirc da phéi tir trong hé Nd(IIT)-
(3-CH;-PAR)-CH;COOH dugc nghién curu
theo [8], két qua cho thiy ion kim loai di vao
phtc dang Nd(OH)*, thudc thir 3-CH;-PAR

17



di vao phtic dang R* va axit axetic di vao phirc
dudi dang CH;COQO'. Phuong trinh phan g
Nd(OH)** + 2HR ™ + CH,COO™ [
Hé sb hip thu phan tir gam cua phire duogc
xac dinh theo phuong phap Komar [9], sau
khi xir 1y théng ké [10] thu dugc két qua & =
(4,66 +0,12).10* L.cmi”.mol™ (n = 5). Két qua

tinh K, va hing s bén cuia phic duoc ghi &

tao phtrc c6 thé viét:

[Nd(OH)(R),(CH,COO)]* + 2H" ; K,

bang 1, sau khi xtr 1y théng ké ta duoc
ngp =4,36+0,70,
IgB =28,26+0,70 (n=>5). Két qua cho

thdy cac gia tri €, IgB déu 16n hon so véi
phtrc trong hé Nd(I11)-XO-CH;COOH [11].

Badng 1. Két qua tinh IgK, va lgp cua phirc [Nd(OH)(R),(CH;COO)]*

pH | Ci.10°(M) | [NdOH)*T(M) | [CH;COOT (M) | [R*](M) 1gK, 1gp

5,28 0,848 5,74.107 7,67.10° 1,31.10°"° 5,15 29,05
5,48 1,140 6,63.107 8,40.10° 2,53.10°" 4,61 28,50
5,60 1,314 6,85.107 8,74.10° 3,55.10"° 4,34 28,24
5,71 1,424 7,12.107 8,98.10° 4,81.10"° 4,08 27,98
5,89 1,571 7,56.107 9,30.10° 8,01.10 3,64 27,54

3.6. Phwong trinh dwong chuin cia phirc

[Nd(OH)(R)(CH;COO)[*

Két qua do su phu thudc ctia mat d6 quang

phirc vao ndng do Nd(IIl) & cac diéu kién

thich hop dd khao sat duoc biéu dién trén
AA
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hinh 5. Qua hinh 5 cho thiy khoang ndng
d6 ion Nd(III) tuan theo dinh luat Beer la
0,5+ 4).10° M. Phuong trinh dudng
chuan c6 dang AA = 43049Cyqm + 0,0996
(R =0,9997) v6i Cqamn 12 ndng d6 mol/L.

. Craany 10°M

Hinh 5. Su phu thuge mét dg quang cia phire [Nd(OH)(R),(CH;COO)]* véo nong dé Ne(IIl)
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4. KET LUAN
Phic da phdi tr Nd(II)-(3-CH;-PAR)-
CH;COOH c¢6 cuc dai hép thu & budc song
Amax = 532 nm & pHichnop = 8,5 + 11,5 va
6n dinh theo thoi gian. Bang cac phuong
phap khac nhau da xac dinh duoc thanh
phan phirc ¢6 ty 18 Nd(III) : (3-CH;-PAR) :
Nd(OH)** + 2HR ™ + CH,COO"
voi ngp =4,36+£0,70(n = 5), Igp =

28,26 £ 0,70. Phirc thu dugc ¢6 € = (4,66 +
0,12).10* L.cm™.mol” (n = 5). Khoang ndng
dd phtrc tuan theo dinh luat Beer 1a (0,5 -
4).10° M. Phuong trinh dudng chudn c6
dang AA = 43049Cngum + 0,0996 (R =
0,9997) v6i Cgamn 14 ndng do mol/L.
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