Nghién cuu su tao phtc gidia Y(Ill) vGi thudc thi
4-(3-methyl-2-pyridylazo) resorcinol
bang phuong phap hap thu phén ti
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Sutao phtic gitia Y(l1) véi 4-(3-methyl-2-pyridylazo) resorcinol (3-Met-PAR) da dugdc nghién ciu bang
phuong phap quang phé hap thu phan ti. Phiic mau Y(Ill)-(3-Met-PAR) ¢6 thanh phan 1:2 tao thanh
G khoang pH thich hop la 9,0-11,0 va cé buéc séng hap thu cuc dai tai 495 nm, trong khi thuéc thi
3-Met-PAR hép thu 6 414 nm. Co ché tao phiic da dugc nghién ciliu va cac théng sé tao phtic da dugc
xac dinh véi € = (1,1+0,1).10*l.cm'.mol", Ing: 5,9+0,2 va Igp = 22,240,3. Phtic bén theo thgdi gian va
tuan theo dinh luat Lambert - Beer trong mét giGi han kha rong.

TU khéa: dinh luat Lambert - Beer, phic chat, quang phé hap thu phan td, Yttri, 4-(3-methyl-2-

pyridylazo) resorcinol.
Chi s6 phén loai 2.4

STUDY ON THE. COMPLEXATION OF Y (IIT)
WITH REAGENT 4-3-METHYL-2PYRIDYLAZO)
RESORCINOL BY 8PECTROPHOTOMETRIC

METHOD

Summary

The complexation of Y(Ill) with 4-(3-methyl-
2-pyridylazo) resorcinol (3-Met-PAR) has
been investigated by spectrophotometric
method. The Y(lll)-(3-Met-PAR) colour
complex, with the composition 1:2, is formed
most favourably at pH = 9.0-11.0 and has
the absorption maximum wavelength at 495
nm whereas that of 3-Met-PAR is at 414 nm.
The mechanism of complexation has been
studied, the parameters of complexation have
been found with molar absorption coefficient
€ = (1.0£0.1)x10* l.cm™.mol", IgK = 5.9+0.2 and
Igh = 22.2+0.3. It has been shown that the
complex of Y(lll)-(3-Met-PAR) is stable with
time in accordance with the Lambert - Beer’s
law in a rather large limit interval.

Keywords: Lambert - Beer’s law, complex,
spectrophotometric, Yitri, 4-(3-methyl-2-
pyridylazo) resorcinol.
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Mé dau

Yttri la mét trong nhiing nguyén t6 dat hiém dudgc
st dung rong rai trong nhiéu linh vuc céng nghiép,
ndéng nghiép, y hoc [6] va cé kha nang tao phtic tét voi
cac phoi ti vo cd, hiu co [7]. Cac nghién clu trude
da cung cép két qua nghién clu su tao phtc gita
mot sé ion kim loai vGi 4-(3-methyl-2-pyridylazo)
resorcinol (3-Met-PAR) [1, 2, 3, 4, 5, 10]. Trong
nghién clu nay, chdng toi ti€p tuc cung cap két qua
nghién cuu su tao phuc gita Y (IIl) vGi 3-Met-PAR
b&ng phuong phap quang phé hadp thu phan ti va
tham do kha nang st dung phuc tao thanh vao muc
dich phan tich.

Thuc nghiém

Dung dich Y(NO,), dudc pha ché bédng cach
hoa tan mét lugng Y, O, (Hang Merck, CHLB Btic)
tuong Ung trong dung dich axit HNO, dam déac (co
dd sach PA). Néng do Y(Ill) dugc xac dinh bang
phuong phap chudn dé dung chat chudn DTPA (axit
dietylen triamin pentaaxetic) v&i chi thi Arsenazo Il
trong méi trudng dém axetat & pH thich hgp. Néng
do Y(l) trong dung dich cé néng dé bé (khi giai
chiét pha hiiu c6) dugc xac dinh béng phuong phap
do quang véi thudc thi 3-Met-PAR. Dung dich 3-
Met-PAR (kha bén theo thoi gian, st dung trong 1
thang) dugdc pha ché bang cach can mét lugng chinh
xac 3-Met-PAR trén can phan tich, sau d6 hoa tan

" Tac gid chinh: Tel: 0914145065, Email: luyensp@yahoo.com; Tel: 0979656970, Email: yenkhang1987 @gmail.com

TAP CHI

HOA HOC |/,
ONG NGHE VIf \a 164 42015



bang nudc cat va dinh muc dén vach. Nong do ban
dau cuta 2 dung dich nay la 1.10-3M. Céac dung dich
lodng han dugc pha ché tir dung dich goc. Cac hoa
chét dugc pha ché tir hoa chéat tinh khiét phan tich
clia Hang Merck. D6 pH cltia dung dich dugc do trén
may model pH5 (5-Martini Instrument, Rumani). 6
hép thu quang cta dung dich dugc do trén may UV
Mini 1240 cla Hang Shimadzu (Nhat Ban).

Dung dich phuc Y(Il)-(3-Met-PAR) cling nhu
dung dich 3-Met-PAR dugc pha ché trong binh dinh
muc 10 ml bing cach ldy chinh xac thé tich dung
dich cac chat dé dugc néng do can pha; thém nudc
cat 2 lan cho t6i vach va do pH, dung NaOH hoac
HNO, dé diéu chinh pH cén thiét, chuyén dung dich
vao cuvet va do dé hap thu quang.

Két qua va thao luan
Su'tao phuc trong hé Y(lll)-(3-Met-PAR)

Ph& hap thu clia dung dich thudc thii 3-Met-PAR
va dung dich phtc Y(Ill)-(3-Met-PAR) & pH = 10,0

VGi C,) = 2.10°M, Cy ., par = 4.10°M dugc thé hién
& hinh 1.
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Hinh 1: ph8 hép thu electron cla dung dich 3-Met-PAR (1)
va dung dijch phdc Y(Il)-(3-Met-PAR) (2)

TU hinh 1 cho thay, dung dich thuéc th 3-Met-
PAR c6 dé hap thu quang cuc dai tai A = 414
nm, sy hdp thu cla phuc gita Y(lIl) véi 3-Met-PAR
chuyén vé budc séng dai hon va cé cuc dai & budc
song A__ =495 nm. Su dich chuyén budc séng hap
thu cuc dai ching té da co su tao phtic don phai ti
gitia Y (lll) v&i 3-Met-PAR. Gia tri A = 495 nm dudgc
chon cho céac nghién cuu tiép theo.
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Su phu thuéc dé hap thu quang cta phtc vao
thoi gian va pH

Ké&t qua nghién clu su phu thuéc do hap thu
quang cula phutc Y(lll)-(3-Met-PAR) vao thdGi gian
cho thay, phic c“in dinh sau 10 phut pha ché va bén
theo thgi gian. Anh huéng clia pH dén do hép thu
quang cla phuc dugc thé hién & hinh 2.
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Hinh 2: su phu thuéc dé hép thu quang cla phic vao pH

K&t qua & hinh 2 cho thay, khoang pH thich hgp
cla su tao phtc Ia 9,0+11,0. Khi pH < 9,0 va khi
pH > 11,0 thi xay ra su proton hoa thudc thii va su
tao phtic hidroxo kim loai, mét cach tuong ting. Diéu
nay dan dén doé hap thu quang cuta phic gidm dang
ké. Vi vay, cac thi nghiém tiép theo dudc thuc hién
3 pH = 10,0 va do sau 10 phut pha ché.

Xac dinh thanh phan phdc Y(lll)-(3-Met-PAR)

K&t qua xac dinh thanh phan phic theo phuong
phap hé déng phan tli gam va phuong phéap ty s6
mol dugc thé hién & hinh 3 va 4. TU hinh 3 va 4
cho thay, phtc tao thanh cé ty 1& Y(I11):(3-Met-PAR)
= 1:2. D& biét phtc tao thanh la don nhan hay da
nhan, chung tdi dung phuong phap Staric-Bacbanen
[8], k&t qua nhan dudc la m = 1, n = 2 (hinh 5). Vay
phtc chat tao thanh la don nhan, tuong tu nhu thudc
thii PAR.
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Hinh 3: xac dinh thanh phan phuc
theo phuong phap hé déng phan ti gam
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Hinh 5: xac dinh thanh phan phtic theo phuong phdp Staric-Bacbanen

Nghién ciu co ché tao phic va xac dinh cdc
tri sée, B, K,

Phuang phap nghién cliu cd ché tao phtc trong
hé Y(l11)-(3-Met-PAR) theo [8], két qua cho thay, ion
kim loai di vao phtc darJg Y3+, thudc thi 3-Met-PAR
di vao phutc dang R#. O pH thich hgp, ion kim loai
ton tai ch yéu dang Y(OH)?*, thuéc thii & dang HR;,
nén phuaong trinh phan ting tao phtc cé thé viét:

Y(OHp* + 2HR===[YR,] + H,0+HK

Hé s6 hap thu phan tli gam cla phtic dugc xac
dinh theo phudng phap Komar [8], thu dugdc két qua
e = (1,1£0,1).10* .em™.mol" (n = 5). Gia tri K va
hang sé bén cla phtc (B) sau khi xi ly théng ké
theo [9] thu dugc IgK = 5,90,2 va IgB = 22,210,3
(n=5).

Su phu thuéc dé hap thu quang vao néng dé
Y(Ill)

K&t qua nghién ctu thé hién & hinh 6 cho thay,
c6 quan hé tuyén tinh t6t gitia do hap thu quang cla
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phtc va néng do Y(lll) v6i khodng tuyén tinh kha
rong (0,1+4,0).105M. Phuang trinh dudng chuén cé
dang AA = 10056C,,, + 0,011(R = 0,9996) Vi
Cyuy 12 nong dé mol/l cua Y (lIl).

AA

— Cy 105 (M)
4,5

Hinh 6: su phu thudc dé hap thu quang cta phuic [YR,]vao nong dé Y(Ill)



Xédc dinh Yttri bang thuéc thd 3-Met-PAR khi
nghién cudu chiét bang dung méi hiu co

Trong phuaong phap chiét, hé sé phan b6 D cla

CY(hCiu co)

Yttri dudc tinh theo cong thiic b =
Y (v6 ca)

Ké&t qua tinh hé s6 phan bé theo 2 phuong phap

khi khdo sat anh hudng clia néng do axit HX (axit

axetic va cac dan xuat clo ctia né) dén hé sé D trong

hé Y- X - (TPPO 0,1M + HDEHP 0,1M) - Toluen
dugc ghi & bang 1. 3 day, sai s6 q dugc tinh theo

A . Dtt _qu < X A
cong thic ¢g= 5 .100%, trong d6 D, la hé

dgq

s6 phan bd xac dinh dugc khi C
phudng phap chuén do; con C, ity o

t|nh theo cong
thUC CY hiiu co) = CY(ban dau) CY(vo co)’ D la hé SO phan

b6 khi CY v8c0) tinh theo phuong phap ?:huan do; CY -
. dUgC xac dinh bang céach giai chiét 5 1an bang
HNO, 1M, tao phuc v6i 3-Met-PAR r6i do quang dé

Xac d!nh néng do.

Yoo o t|’nh theo

Béng 1: dnh hudng cua néng do HX dén hé sé D
trong hé Y*+- X - (TPPO 0,1M + HDEHP 0,1M) - Toluen
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C, (M) 025 | o5 | 075 | 100 [ 125 | 15 | 20

D, |2426 [2194 [1970 [1860 [1574 [1199 | 0902

coicoon | D | 243 |2079 1957 [18s2 |1860 | 1186 | 0889
% | 033 | 068 [ 066 | 043 | 089 | 092 | 144

D, [1401 |of67 [0ge2 [o792 [o0512 |o427 | 0376
cHojcoon | e | 1388 [od65 [osor [o7e [osis [oazs | oare
o |08 | 12 [ 1 [0 | 05 | 047 | 083

D, [1257 [1063 [0807 [0613 [0451 [0392 | 0367
chgicoon | Da | 1247 1057 [os0e Jo610 s [ose9 | o3
% | 080 | 056 [ 037 |04 | oss | o077 [ o027

D, |1126 [1002 |0723 [0643 [0504 [0398 | 0312

chooon | D | 1126 087 [o716 oses [osor [oses | ous
% | 027 | o0 [ 097 |03t | og0 | 126 | 0ge

Két qua & bang 1 cho thay, hé s6 phan bé D
tinh theo 2 phuong phap khéng khac nhau dang
ké (q < 1,5%), nghia la phudng phap do quang ling
dung phuc tao thanh gita Y (lIl) véi 3-Met-PAR dugc
chép nhan. Dac biét, khi pha hiu cd cé néng do
Yttri rat bé, phuong phap do quang da khang dinh
dudc tinh uu viét, thuan Igi va nhanh choéng.
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Két luan

C6 sy tao phtc gitia Y (Ill) véi 3-Met-PAR, trong
cac diéu kién thich hgp, thanh phan phtc, cé ché
tao phtic, két qua tinh IgK_, Igp, &€ da dudc nghién cliu
va xac dinh. D4 ap dung két qua nghién ctu dé xac
dinh ham lugng Yttri khi nghién ctu chiét bédng dung
moi hitu cd cho két qua tot.
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