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Summary

Formazanes can be formed coloured-complexes with transition-
metal ions. The equylibrium constant of reaction is caculated 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".

Dit van dé

Fomazan 12 nhém hop chat hitu co c6 s6 lugng vo cung phong phu
va c6 (ing dung 16n. Hop chat fomazan dugc ing dung nhicu trong san
xXuat thuéc nhudém, anh mau, trong y hoc, duge hoc, sinh hoc, dic biét
tinh chét quan trong ctia cdc hop chat nay 1a kha nang tao phic mau
v6i cic ion kim loai va né dugc st dung nhu 1a mot thude thur trong
hod hoc phan tich dé phét hién ra lugng vét cdc ion kim loai nhu: Cu®,
Co™, Ni?*, Zn®... P& phuc vu cho muc dich nay, trong céc cong trinh
trude day [1-3], ching toi da thong béo vé téng hop day cdc hop chat
chia nhan di vong furan, thiophen, pirol, indol, quynolin... Bén canh
d6, ching to6i ciing st dung mot s6 fomazan téng hop dugc va
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4,5 dimetylthiazolyl fomazan dé tinh hang so6 ben cua cac pnuc
fomazan v4i mot s6 ion kim loai chuyén ti€p va (ng dung phan ing
tao phitc lam thudc thir phan tich xac dinh mot s6 ion kim loai trong
quy mo6 phong thi nghiém.

Dua vao cdu tao ctia fomazan, céc tac gia di truéc & Viét Nam [1-3]
va trén thé gidi [4-6] da khang dinh kha nang tao phic cia nhém hogp
chat nay:

1. Thuc nghiém
1.1. Phan ung tao phutc

Ar' AP
| |
N-NH-Ar! = N—-N
s_? 3 /N NN "
2Ar —C\ + M¥* —= Ar—C l\k C-Ar
- AN A 4
N=N-Ar N=N N=N
AP  Ar
fomazan phirc kim loai : fomazan (1:2)

Trong dé: Ar': p-bromphenyl

Ar*: 2-pirolyl, 2-4,5-dimetylthiazolyl

Ar’: m,p-nitrophenyl, p-clophenyl, p-cacboxylphenyl

Dung dich fomazan 10°M dugc diéu ché tir cac fomazan tinh
khiét hoa tan bang etanol tuyét doi trong binh dinh mitc 50ml.

Dung dich cic ion kim loai 10°M dugc diéu ché€ tir cdc mudi
clorua hodc axetat kim loai tuong @ng hoa tan bang nudc cit 2 lan
trong binh dinh mitc 50ml.

Tir cdc dung dich ddu nay pha lodng bang etanol dén néng do cin
thiét dé nghién citu.

Céc phan ting va cic phép do déu thuc hién & nhiét do phong. Cic
fomazan nghién cttu ¢ mau tir 6 man, tim hong, tim hué khi tuong
tdc v6i ion kim loai (ti 1¢ 1:2 - ion kim loai: fomazan) & pH thich hop
dugc cédc phitc dung dich c¢6 mau xanh lam, xanh tim, xanh non
chu@i... tuy thudc vao méi thudc thir va ion kim loai.
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1.2. Tinh ndng dg phdi tir turdo Iiic cdn bang cua phan Uing tao phtic

Str dung phuong phdp duong cong chuédn cha Bjerrum. Xay dung
dudng cong chudn sy phu thudc ctia Dy, vao f(C,) tai budc séng nhat
dinh va Cy, khong thay d4i. Lay mot dung dich cé néng do C,* va C*
do quang thu dugc D* (thuc nghiém trén mdy). Tir D* va dudng chuin
xdc dinh dugc C’,, tuong ting va C,,’ = C,,. Khi dé:

X o _¢ X
. R rs P . [A]= CM'CA CM'CA
No6ng do phoéi tu tu do lic can bang: cX _¢
M M
1.3. Xdc dinh hang sé bén cua phtic
Sau khi tinh dugc néng d6 phdi tir ty do lic can bang, chiing toi
lap chuong trinh tinh todn bang ngon ngit lap trinh Pascal dé giai he
phuong trinh 3 4n va tinh dugc cdc gid tri hang s6 bén ciia phiic.

1.4. Ung dung phdn ung tao phtc cta fomazan dé phan tich dinh
luong mét sé'ion kim loai

St dung phuong phdp dudng cong chuan su phu thudc ctia mat do
quang D vao ndng do ion kim loai trong khoang néng do tir 10 107
M & cung mot diéu kién (nhiét do, pH) d€ xdc dinh néng do ion Zn**
va Ni**,

2. Két qua va thao luan

1.1. Két qud xdc dinh hang sé bén cua phtic

Tuy thudc vao phdi tir va ion kim loai khac nhau ma cic phic c6
do bén khic nhau. Két qua tinh hing s6 bén cho thdy trong phiic cua
ion Zn** d6i v6i ciac fomazan nghién cttu c6 hing s6 bén 16n nhat,
phifc clia ion Cu®* ¢6 hing s6 bén nho nhat. Diéu nay ciling phi hop véi
thuc t€ quan sit dugc, phic clia fomazan véi ion Zn** khd bén viing
sau 3-5 ngdy, phiic v6i ion Cu®* bi phd hiy sau 1 ngay, cic phiic cua
fomazan véi cdc ion khéc thi sau 2 ngay s€ giam cuong d6 mau dan
dan va sau d6 bi pha huy.
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Bang 1: Két qua xac dinh hang so ben cua mot sv 10mazan
v6i ion kim loai

Phoi | Kim Pho tir ngoai (A 5 D) Héng s§
. ) pH toi uu N

tr loai Phoi tir Phitc bén (B)

Cu 6-7 478 ;0.3093 490 ; 0.2920 3,52.10°

Ni 6-7 478 ;0.3093 564 ; 0.3462 5,07.10°

Fl Zn 6-7 478 ;0.3093 569 ; 0.3949 6,40.10°

Hg 8-9 478 ;0.3093 546 ; 0.3247 1,95.107

Zn 6-7- 500;0.5182 518;0.5212 2,49.10°

k2 Hg 8-9 500;0.5182 526; 0.4329 4,20.10°
Ni 6-7 475 ;0.5071 500 ; 0.3258 3,91.10°

F3 | Zn 6-7 475;0.5071 510;0.4562 4,54.10°
Hg 8-9 475;0.5071 532 ; 0.4008 6,20.10°

Cu 6-7 515;0.575 605 ; 0.7580 2,39.10°

F4 | Co 6-7 515;0.575 620 ; 0.6090 4,67.10°

Ni - 6-7 515:0.575 648 ; 0.7361 1,20.107

Cu 4-5 555;0.3705 598 ; 0.3892 2,78.10°

| Co 4-5 555;0.3705 740 ; 0.6504 3,82.10°

Thia Ni 6-7 555;0.3705 565 ; 0.3952 7.25.10°

Zn 8-9 555;0.3705 617;0.5648 8,49.10°

hang s6 bén cla ching nam trong khoang 10°-10*.

Cac két qua thu dugce cho thdy hau hét cac phitc déu kha bén viing,

1.2. Ung dung phan ung tao phtc cta fomazan dé phan tich dinh

luong mét sé'ion kim loai

Hién nay mot s6 16n cdc cong trinh nghién ciu trén thé gidi vé

fomazan 1a nhdm ing dung fomazan lam thudc thir phan tich mot s8
ion kim loai qua phan {ng tao phitc mau cta chiing véi ion kim loai.
Do d6, bén canh viéc nghién ciu tdng hop fomazan mdi va téng hop
phitc cta ching véi ion kim loai, chiing t6i ciing tién hanh nghién cu
ing dung phan iing tao phiic cia fomazan dé phan tich dinh lugng mot
s0 ion kim loai trong quy mo phong thi nghiém. Chidng t6i chon hai
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jon 1a Zn** va Ni** véi thudc thir 1a 4,5-dimetylthiazolyl fomazan dé
sat dugc cho
thdy phic cia fomazan véi cdc ion nay c6 do bén 16n nhat va phiic
ciing 6n dinh trong khoang thdi gian tvong d6i dai.

nghién cttu vi két qua tinh hing s6 bén va thuc t€ quan

T T T T T
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Néng dé dung dich chuan.10*M (C)

Hinh 1: Duomg chudn su phu thuéc ciia mdt do quang vao nong do ion Zn**.
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Néng d6 dung dich chuin.10"M (C)

Hinh 2: Puomg chudn si phu thugc ciia mdt d quang vao nong d¢ ion N**.
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Bang 2: Két qua xac dinh ion Zn*~

Nong dé ion | Néng do dung dich Zn*.10° | Nong do dung dich Ni*.10°
kim loai da lay tim duoc tim duoc
(sai so tuong doi, %) (sai s6 tuong doi, %)
5,500 5,516 (+0,29) 5,526 (+0,47)
5,000 5,034 (+0,68) 5,083 (+1,6)
4,500 4,465 (-0,78) 4,539 (+0,96)
4,000 4,032 (+0,80) 3,976 (-0,60)

Két qua xac dinh cho thdy c6 thé dung 4,5-dimetylthiazolylfomazan
lam thudc thir dé xdc dinh hai ion Zn** va Ni**. Sai s6 cua phép do
nam trong giGi han cho phép, do lap lai 16n.

Vi mat d6 quang cla dung dich fomazan va phitc cia né véi ion
Zn**, Ni** phu thuoc vao pH dung dich nén khi xay dung dudng chudn dé
xdc dinh mat d¢ quang can phai diéu chinh pH dung dich vé pH t6i wu.

3. Két luan

1. Da nghién cu tng hgp va tinh todn hing s6 bén cha 16 phic
fomazan chia di vong v6i mot s6 ion kim loai chuyén tiép. Hau hét
cc phic khd bén viing, hing s6 bén nim trong khoang tir 105-10°.

2. Ap dung két qua tinh hing s6 bén da lua chon 4,5-
dimetylthiazolyl fomazan dé x4c dinh hai ion Zn?*, Ni** trong quy mo
phong thi nghiém bang phuong phap do quang.

Cac ki hiéu sit dung trong bai:

Ki hiéu Cong thirc Tén goi

Fl || | C’/N_NH <:> Br 1-(4-brompheny1)-3-(2-pirolyl)-5-
N \N:N—©~N02 (4-itrophenyl) fomazan

H
F2 PrE P el
1 N—NH~©»3; 1-(4-brompheny)-3-(2 pirolyl)
c’ (3-itrophenyl) fomazan
AN

H
NO,
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|| | C’/N—NH C> Br 1-(4-bromphenyl)-3-(2-pirolyl)-5-
\
N=

II\{I N@Cl (4-clophenyl) fomazan
N—NH .
- [ o 1-phenyl-3-(2-thienyl)-5-(4-
S S N@ NO, nitrophenyl) fomazan
CH-
| |N ’/N_ NH@
Thia CH; j: )—C\ 4,5-dimetylthiazolyl fomazan
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