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Summary 

Formazanes can be formed coloured-complexes with transition-
metal ions. The equylibrium constant of reaction is eaeulated by 
standard curved line method of Brejium. There are 16 equylibriumes 
constant have been identified. The research results showed that, 
almost coloured-complexes are solid in 3-5 days under experimental 
conditions, the equylibrium constant of reaction in 10'̂ -10^ 

Dat van de 

Fomazan la nhdm hgp chat httu ca ed so lugng vd cung phong phu 
va CO flng dung Idn. Hgp chat fomazan duge flng dung nhilu trong san 
xua't thud'e nhudm, anh mau, trong y hgc, dugc hoc, sinh hge, dac biet 
tinh cha't quan trong cua cac hgp chat nay la kha nang tao phflc mau 
vdi cac ion kim loai va nd duge sfl dung nhu la mot thud'e thu trong 
hoa hge phan tich de phat hien ra lugng vet cac ion kim loai nhu: Cû "̂ , 
Cô *, Ni^^ Zn̂ "̂ ... De phue vu eho muc dieh nay, trong cac edng trinh 
trude day [1-3], ehung tdi da thdng bao ve tdng hgp day cac hgp chat 
chfla nhan di vdng furan, thiophen, pirol, indol, quynolin... Ben canh 
do, Chung tdi cQng su dung mot so fomazan tong hgp duge va 
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4,5 dimetylthiazolyl fomazan de tinh hang so ben cua cac pnuc 
fomazan vdi mot so ion kim loai chuyen tiep va flng durig phan flng 
tao phflc lam thud'e thfl phan tich xac dinh mot so ion kim loai trong 
quy md phdng thi nghiem. 

Dua vao eau tao cua fomazan, cac tac gia di trude d Viet Nam [1-3] 
va tren the gidi [4-6] da khang dinh kha nang tao phflc cua nhdm hgp 
cha't nay: 

1. Thifc nghiem 

1.1. Phan ting tao phut: 

Ar' Ar5 

N-NH-Ar ' N - N , ^ N - N 

N=N-Ar^ N = N N = N 

Ar^ Ar' 

fomazan phirc kim loai: fomazan (1:2) 

Trong do: Ar': p-bromphenyl 

Ar^ 2-pirolyl, 2-4,5-dimetylthiazolyl 

Ar :̂ m,p-nitrophenyl, p-elophenyl, p-caeboxylphenyl 

Dung dieh fomazan lO'̂ M dugc dieu ehe' tfl cac fomazan tinh 
khie't hda tan bang etanol tuyet ddi trong binh dinh mfle 50ml. 

Dung dieh cac ion kim loai lO '̂M dugc dieu ehe' tfl cac mudi 
clorua hoac axetat kim loai tuong flng hda tan bang nude ca't 2 Ua 
trong binh dinh mfle 50ml. 

Tfl cac dung dieh dau nay pha loang bang etanol de'n ndng do ĉ n 
thie't de' nghien cflu. 

Cac phan flng va cac phep do deu thue hien d nhiet do phdng. Cac 
fomazan nghien cflu ed mau tfl do man, tim hdng, tim hue' khi tuong 
tac vdi ion kim loai (ti le 1:2 - ion kim loai: fomazan) d pH thich hgp 
duge cac phflc dung dieh ed mau xanh lam, xanh tim, xanh non 
chudi... tuy thudc vao mdi thud'e thfl va ion kim loai. 
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1.2. Tinh ndng do phoi tutu do luc can bang cua phan ung tao phuc 

Sfl dung phuang phap dudng eong ehuan cua Bjerrum. Xay dung 

dudng cong ehuan su phu thudc cua D^,^,, vao f(CA) tai bude song nhat 

dinh va C^ khdng thay ddi. Lay mot dung dieh ed ndng do C^" va C^" 

do quang thu duge D" (thue nghiem tren may). Tfl D" va dudng ehu^n 

xac dinh dugc C'^ tuang flng va C^' = CM- Khi dd: 

, , . r A ] - M" A M" A 
Ndng dd phdi tu tu do luc can bang: "̂  •" px _p ' 

1.3. Xac dinh hang so ben cua phuc 

Sau khi tinh dugc ndng do phdi tfl tu do luc can bang, ehung tdi 

lap chuong trinh tinh toan bang ngdn ngu lap trinh Pascal de giai he 

phuang trinh 3 an va tinh dugc cac gia tri hang so ben ciia phflc. 

1.4. Ifng dung phan ung tao phuc cua fomazan dephan tich dinh 
lugng mot so ion kim loai 

Sfl dung phuang phap dudng eong ehuan su phu thudc cua mat do 
quang D vao ndng do ion kim loai trong khoang ndng do tfl 10""- 10'̂  
M d cung mot dieu kien (nhiet do, pH) de xac dinh ndng do ion Zn̂ "̂  
va Ni^^ 

2. Ket qua va thao luan 

1.1. Ket qua xac dinh hang so ben cua phut 

Tuy thudc vao phdi tu va ion kim loai khac nhau ma cac phflc ed 

d6 ben khac nhau. Ke't qua tinh hang so bin cho tha'y trong phflc cua 

ion Zn̂ "̂  ddi vdi cac fomazan nghien cflu ed hang so ben Idn nha't, 

phflc cua ion Cu^̂  ed hang so ben nhd nha't. Dieu nay cung phu hgp vdi 

thue te' quan sat 6ugc, phflc ciia fomazan vdi ion Zn̂ "" kha ben vung 

sau 3-5 ngay, phflc vdi ion Cu^^ bi pha hiiy sau 1 ngay, cac phflc cua 

fomazan vdi cae ion khac thi sau 2 ngay se giam cudng do mau dan 

din va sau dd bi pha huy. 
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Bang 1: Ket qua xac dinh hang so Den cua mgi su luiua^uu 
vdi ion kim loai 

Phoi 
tu 

Fl 

F2 

F3 

F4 

Thia 

Kim 
loai 

Cu 

Ni 

Zn 

Hg 
Zn 

Hg 
Ni 

Zn 

Hg 
Cu 

Co 

Ni . 

Cu 

Co 

Ni 

Zn 

pH toi uti 

6-7 

6-7 

6-7 

8-9 

6-7-

8-9 

6-7 

6-7 

8-9 

6-7 

6-7 

6-7 

4-5 

4-5 

6-7 

8-9 

Pho tfl ngoai (X^ ; D„ J 

Phoi tu 

478 ; 0.3093 

478 ; 0.3093 

478; 0.3093 

478 ; 0.3093 

500; 0.5182 

500; 0.5182 

475 ; 0.5071 

475; 0.5071 

475 ; 0.5071 

515; 0.575 

515; 0.575 

515:0.575 

555 ; 0.3705 

555 ; 0.3705 

555 ; 0.3705 

555 ; 0.3705 

Phflc 

490 

564 

569 

546 

518 

526 

500 

510 

532 

605 

620 

648 

598 

740 

565 

617 

0.2920 

0.3462 

0.3949 

0.3247 

0.5212 

0.4329 

0.3258 

0.4562 

0.4008 

0.7580 

0.6090 

0.7361 

0.3892 

0.6504 

0.3952 

0.5648 

H n̂g so 
ben (p) 

3,52.10' 

5,07.10' 

6,40.10' 

1,95.10' 

2,49.10' 

4,20.10' 

3,91.10' 

4,5410' 

6,20.10' 

2,39.10' 

4,67.10' 

1,20.10' 

2,78.10' 

3,82.10' 

7,25.10' 

8,49.10' 

Cac ke't qua thu dugc cho thay hau bet cac phflc diu kha ben vung, 
hang so ben cua ehung nam trong khoang 10*̂ -10**. 

1.2. Ifng dung phan ung tao phuc cua fomazan dephan tich dinh 
lugng mot so ion kim loai 

Hien nay mot sd Idn cac cdng trinh nghien cflu tren the' gidi ve 
fomazan la nham flng dung fomazan lam thud'e thfl phan tich mot so 
ion kim loai qua phan flng tao phflc mau cua ehflng vdi ion kim loai. 
Do dd, ben canh vice nghien cflu tdng hgp fomazan mdi va tdng hgp 
phflc cua ehung vdi ion kim loai, ehflng tdi cung tie'n hanh nghien cflu 
flng dung phan flng tao phflc cua fomazan de phan tich dinh lugng mot 
sd ion kim loai trong quy md phdng thi nghiem. Chflng tdi ehgn hai 
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ion la Zn̂ "" va Ni^* vdi thud'e thfl la 4,5-dimetylthiazolyl fomazan de 
nghien cflu vi ket qua tinh hang sd ben va thue te' quan sat dugc cho 
tha'y phflc cua fomazan vdi cac ion nay ed do ben Idn nha't va phflc 
cung on dinh trong khoang thdi gian tuang ddi dai. 
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R = 0.99854 
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Nong do dung dieh ehuan.10 M (C) 

Hinh 1: Dudng chiidn suphu thudc ciia mat do quang vao nong do ion Zn 2+ 

0.4 

D = -0.0055 + 0.32973 * C 
R = 0.99747 

— I • 1 •" 

0.2 0.4 0.6 0.8 
Nong do dung dieh chuan.lO M (C) 

— I — 

0.6 
— I — 

1.0 

Hinh 2: Dudng chudn suphu thudc ciia mat do quang vao nong do ion N' 2+ 
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Bang 2: Ket qua xac dinh ion Zn' 

Nong do ion 
kim loai da lay 

5,500 

5,000 

4,500 

4,000 

Nong dp dung djch Zn^ .̂lO"^ 
tim dupe 

(sai so tuong d6i,%) 

5,516 (+0,29) 

5,034 (+0,68) 

4,465 (-0,78) 

4,032 (+0,80) 

Nong dp dung djch Ni^' .̂lO' 
tim dupe 

(sai so tuong d6i,%) 

5,526 (+0,47) 

5,083 (+1,6) 

4,539 (+0,96) 

3,976 (-0,60) 

Ket qua xac dinh cho thay ed the dung 4,5-dimetylthiazolylfomazan 
lam thud'e thu de xac dinh hai ion Zn̂ "̂  va Nî "̂ . Sai sd cua phep do 
nam trong gidi ban cho phep, do lap lai Idn. 

Vi mat do quang eiia dung dieh fomazan va phflc cua nd vdi ion 
Zn^ ,̂ Nî "̂  phu thugc vao pH dung dieh nen khi xay dung dudng ehuan de 
xac dinh mat do quang can phai dieu chinh pH dung dieh vl pH tdi uu. 

3. Ket luan 

1. Da nghien cflu tdng hgp va tinh toan hang sd ben cua 16 phflc 
fomazan chfla di vdng vdi mot sd ion kim loai chuyen tiep. Hau het 
cac phflc kha bin vung, hang sd ben nam trong khoang tfl 10*̂ -10". 

2. Ap dung ke't qua tinh hang sd bin da lua ehgn 4,5-
dimetylthiazolyl fomazan de xac dinh hai ion Zn^*, Nî ^ trong quy mo 
phdng thi nghiem bang phuang phap do quang. 

Cac ki hieu su dung trong bai: 

Ki hieu 

Fl 

F2 

Cong thflc 

H N = N — 0 ) ) — N O 2 

NO2 

Ten goi 

l-(4-bromphenyl)-3-(2-pirolyl)-5-

(4-itrophenyl) fomazan 

l-(4-bromphenyl)-3-(2-pirolyl)-5-

(3-itrophenyl) fomazan 
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F3 

F4 

Thia 

Il ll N--NH-—((>>—Br 

H N ^ N ^ Q ^ C l 

[1 |J_^,^N-NH-<^ 

* N=N^Q_T)—NO2 

PH 

l-(4-bromphenyl)-3-(2-pirolyl)-5-
(4-clophenyl) fomazan 

1 -phenyl-3-(2-thienyl)-5-(4-
nitrophenyl) fomazan 

4,5-dimetylthiazolyl fomazan 
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