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TOM TAT

Sw tao phuc gitta Fe(lll) véi 4-(3-metyl-2-pyridylazo)rezocxin (3-Me-PAR) da dwoc
nghién ciru bang phwong phdp trac quang. Phirc mau Fe(IIl)-(3-Me-PAR) ¢6 ti 1é la 1:2 véi pH
16i wu tir 8,28 dén 10,20 va c¢é mét cuc dai hd'p thu ¢ budc song 498 nm trong khi do 3-Me-PAR
hcfp thu o 418 nm. Phuc bén theo thoi gian, tudn theo dinh ludt Beer trong mot gioi han rong.
C6 thé sir dung phirc Fe(IIl) (3-Me-PAR) d@é xdc dinh vi heong sdt trong nhiéu doi tirong.

1. Mé dau

Thubc thir 4-(3-metyl-2-pyridylazo)rezocxin (3-Me-PAR) 1a thudc thir hitu co
dugc Tritribabin téng hop nim 1918 va duoc ding dé nghién ciru tao phirc mau véi mot
s6 ion kim loai nhu: Cu(Il), Zn(II), Co(II), Ni(I)[8]. St 14 modt nguyén t6 kim loai
chuyén tiép, rat dé tao phic v6i nhiéu thube thir hitu co nhu: 1- (2-pyridylazo)-2-
naphtol (PAN), trioxyazobenzen (TOAB), xylen da cam (XO)...[1; 2; 3, 4]. Sét va hop
chat cua n6 déng mot vai tro rit quan trong trong doi sdng, sinh hoat ctia con nguoi. Vi
vay, viéc xac dinh st trong céc dbi tuong dang dugc sy quan tdm cua nhiéu nha khoa
hoc trong va ngoai nudc. Trong cong trinh nay, ching t6i thong bao két qua nghién ciru
su tao phurc gitta Fe(III) v6i 3-Me-PAR bang phuong phap tric quang va tham do kha
ning st dung phirc tao thanh dé phén tich ham luong sit.

2. Phin thye nghiém

Dung dich Fe(III) dugc chuan bi tir Fe(NOs); pha trong nudc ct voi su ¢6 mit
ciia HNO;. Nong do cua dung dich Fe(III) duoc xac dinh bing phuong phap chuin do
complexon véi chi thi 1a axit sunfosalixilic. Cac dung dich loang hon cua Fe(Ill) dugc
pha ché tir dung dich gbc. Dung dich 3-Me-PAR dugc pha ché tir 4-(3-metyl-2-
pyridylazo)rezocxin bang cach can mot lugng chinh xac trén cén phan tich sau d6 hoa
tan bang nudc cat va dinh mirc dén vach. Cac dung dich lodng hon duoc pha ché tir
dung dich gdc. Cac hod chat khac dugc pha ché tir hoa chat tinh khiét phan tich. pH cta
dung dich dugc do trén may do pH HQ 40D cua haing HACH (My). Mat d6 quang cua
dung dich dugc do trén may DR 5000 cua hang HACH (My).
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3. Két qua va thao luin
3.1. Hiéu wng tao phirc trong hé Fe(lIl) — (3-Me-PAR)

Pho hip thu electron cta dung dich thudc thir 3-Me-PAR va dung dich phic
Fe(Ill) — (3-Me-PAR) & pH = 9,0 v6i Creqmy = 2.10°M, C5_,,. pag = 4.10° M dugc
biéu dién trén hinh 1. Qua hinh 1 cho thz?iy, dung dich 3-Me-PAR c6 mat do quang cuc
dai AA = 0,590 tai Apax = 418 nm, khi tao phtirc voi Fe(Ill) su hép thu cua dung dich
mau chuyén vé séng dai hon va Anex ctia dung dich phirc 1 498 nm tmg voi AA = 0,829.
Véi su chuyén Ay vE song dai va su ting gia tri mat do quang (AA) ching t6 co su tao
phirc don phdi tir giita Fe(III) v6i 3-Me-PAR. Gia tri A = 498 nm duoc chon cho cac
nghién ctru tiép theo.
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Hinh 1. Phé hap thu electron ciia dung dich 3- Me-PAR (1)
va dung dich phiec Fe(lll)-(3-Me-PAR) (2)
3.2. Sw phu thugc mdt dp quang cua phirc vao thoi gian va pH
Két qua sy phu thudc mat do quang cia phic Fe(IIl) — (3-Me-PAR) vao thoi
gian cho thiy phirc 6n dinh sau 10 phit pha ché va bén theo thoi gian. Su phu thudc mat
d6 quang cta phtic vao pH duoc thé hién trén hinh 2, cho thay khoang pH tdi wu cho su
tao phuc tur 8,28 - 10,20. Trong cac thi nghi¢m tiép theo, chung t6i thyc hién ¢ pH = 9,0
va do sau 10 phut pha ché.
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Hinh 2. Sy phu thuéc mat do quang cua phirc vao pH
3.3. Xdc dinh thanh phén phire Fe(Ill) — 3-Me-PAR

Két qua x4c dinh thanh phan phtc bang phuong phap hé dong phan tir gam dugc
biéu dién trén hinh 3, bang phwong phép ti sé mol trén hinh 4. Qua 2 hinh trén cho thay,
ty 18 Fe(Ill):(3-Me-PAR) = 1:2. Bang phuong phap Staric-Bacbanen [5] cho két qua
phtrc 1a don nhan. Nhu vay, & diéu kién da chon, két qua cho théy: phuc Fe(IlI)-(3-Me-
PAR) c6 ty 1€ tao phuc 1a 1:2 va 1a don nhan.
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Hinh 3. Xdc dinh thanh phin phitc theo phwong phdp hé dong phan tir gam
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Hinh 4. Xdc dinh thanh phan phike theo phwong phdp ti sé mol

3.4. Nghién ciru co ché tao phirc va xdc dinh cdc tri so & Bk,

Co ché tao phirc trong hé Fe(Ill) — (3-Me-PAR) duoc nghién ciru theo [6], két
qua cho thdy ion kim loai di vao phirc dang Fe**, thudc thir 3-Me-PAR di vao phirc dang
R”". Phuong trinh phan ¢mg tao phirc c6 thé viét :

Fe*" +2HR

FeRz_

+2H" 5k,

Vay cong thirc ctia phirc 1a: FeR 5, ing vé6i cong thirc cau tao la:
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Két qua tinh B, k, cua phuc dugc ghi ¢ bang 1, sau khi xu 1y thong ké theo [7]
ta dugc gk, = 9,29 +£0,29; IgP =31,40 £ 0,46.

Bang 1. Két qua tinh IgKp va Igf ciia phirc FeRy

pH | Ck.10° [ Fe*'] [R*] [HR].10° | Igk, 1gp

4,75 0,74 424,107 2,04.107" 435 946 | 31,62
5,22 1,01 1,31.10°° 9,84.107" 8,59 9,57 | 31,89
5,98 1,37 437.10" 1,74.107'° 16,30 9,11 | 31,01
6,43 1,54 1,42.1078 8,27.1071° 27,40 9,30 | 31,20
7,02 1,70 1,57.107" 2,40.10° 31,40 9,00 | 31,27
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3.5. Phwong trinh dwong chudn va xdc dinh hé sé hip thu phén tir gam
Hé sb hap thu phan tir gam cua phic duoc xac dinh theo phwong phap Komar
[6], két qua thu dugc erer, = (4,2 + 0,1).10* Lem™.mol™". Phuong trinh duong chuin c6
dang:
AA; = 4,18.104 'CFe(HI) - 0,01;véiCla néng do mol/l.

Khoang ndng dd phtrc Fe(Ill)- (3-Me-PAR) tudn theo dinh luat Beer 1a (0,5+
4,0).10°M.

4. Két luan

Qua nghién ctru su tao phuc giita Fe(IIl) v6i thude thir 4-(3-Metyl-2-pyridylazo)
rezocxin bang phuong phap tric quang, ching t6i rat ra mot sd két luan sau:

1. Phirc don phéi tir Fe(IT)-(3-Me-PAR) ¢6 cuc dai hap thu & budc song Amaex =
498 nm, pHyi we = (8,28 + 10,20), phtc hinh thanh sau 10 phat pha ché va 6n dinh vé
sau. Bang cac phuong phap khac nhau dd xac dinh duwgc thanh phan phac Fe(III)-(3-
Me-PAR) c6 ty 1¢ Fe(Ill): 3-Me-PAR =1 : 2 va 1a phtic don nhéan.

2. Pa nghién ctru co ché tao phirc don phéi tir, két qua cho thdy: ion kim loai di
vao phirc dudi dang Fe'™ con thubc thir 3-Me-PAR di vao phuc dudi dang R* va
phuong trinh tao phirc nhu sau: Fe’™ + 2HR™ == FeR, +2H"

3. Da x4c dinh dugc: Igk, = 9,29 £ 0,29; 1gB =31,40 + 0,46; ¢ = (42 *
O,l).lO4 l.cm 'mol! ; phuong trinh duong chuin c¢6 dang: AA; = 4,18.104.CFe(m) -
0,01.

TAI LIEU THAM KHAO
1. Lam Ngoc Thu, Nguyén Pham Ha, Lé Thi Vinh. Nghién citu sw tao phirc ciia Fe(IIl)
v6i PAN trong dung dich nwée va img dung. Tap chi Hoa hoc, tap 38, s6 4, (2000), 6-9.

2. Lam Ngoc Thy, Nguyén Pham Ha, Lé Thi Vinh. Nghién citu co ché tao phirc giita
Fe(Il) véi PAN trong dung dich nudc axeton. Tap chi Hoa hoc, tap 40, s6 3, (2002), 20
- 23.

3. Lam Ngoc Thuy, Ng6 Van Tu. Nghién curu su tao phitc cua Fe(Ill) voi trioxyazobenzen
trong méi truong kiém. Tap chi Hod hoc, T.31, sb 1, (1993), 15-18.

4. Nguyén Dinh Luyén, Phan Trung Cang. Nghién citu su tao phitc ciia Fe(IIl) véi Xylen
da cam bang phuwong phdp tric quang, Tap chi Khoa hoc & Gido duc, Truong DHSP
Hué, sb 01, (2007), 35-39.

5. Hb Viét Quy. Cdc phwong phdp phén tich quang hoc trong hod hoc, NXB PHQG Ha
Noi, 1999.

85



6. Hb Viét Quy. Phirc chat trong hod hoc, NXB Khoa hoc va Ki thuat, Ha Noi, 2000.

7. Doerffel. Thong ké trong héa hoc phdn tich, NXB Dai hoc va Trung hoc chuyén nghiép,
Ha Noi, (1983).

8. Bottomley F, Geary W.J. Steric Hindrance effects in the use of heterocylic azodyestuffs
as spectrophotometric reagents”’, Pergamon Press Ltd, Vol 14, (1967), 537-542

STUDY ON THE COMPLEXATION OF Fe(1Il) WITH 4-(3-METHYL-2-
PYRIDYLAZO) RESORCINOL BY SPECTROPHOTOMETRIC METHOD

Nguyen Dinh Luyen, Nguyen Minh Dao, Nguyen Huu Hien
College of Pedagogy, Hue University

SUMMARY

The complexation of Fe(Ill) with 4-(3-methyl-2-pyridylazo)resorcinol (3-Me-PAR) has
been investigated by spectrophotometric method. The coloured Fe(Ill)-(3-Me-PAR) complex,
with the composition of 1:2, is formed most favourably at the pH value of 8,28 — 10,20 and has
an absorption maximum at 498 nm whereas that of 3-Me-PAR is at 418 nm. It was shown that
the complex of Fe(lll) — (3-Me-PAR) is stable with time in accordance with the Beer Law in a
rather large limit interval, which could, therefore, be utilized for microdetermination of Fe from

different resources.
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