SU DUNG THUOC THU 1-(2-PYRIDYLAZO)-2-NAPHTOL(PAN) PE XAC
PINH PONG THOI Cu(ll), Co(ll), Ni(11) BANG PHUONG PHAP TRAC
QUANG - CHEMOMETRIC
Nguyén Pirc Minh, Nguyén Pirc Vurong

Tém tit. Phwong phdp trdc quang- chemometric da xdc dinh dwoc ham heong Cu(ll), Co(Il),
Ni(Il) véi thuéc thir tao phirc PAN khi ¢é mdt chdt hoat déng bé mdt Tween 80 cho két qua c6 do lap lai
cao. Do hcfp thu quang cua phirc Cu-PAN, Co-PAN, Ni-PAN dat gid tri cuc dai tai budc song 500nm,
580nm va 569nm. Gid tri pH thich hop cho su tao phitc giita Cu(ll), Co(Il), Ni(Il) va PAN la 5. Nong do
Tween thich hop nhat la 5%. Phirong phdp di dwoc dp dung dé xdc dinh Co(Il), Ni(Il) trong cdc mau ciia
phong thi nghiém.

Tir khéa: Phwong phdp tric quang — chemometric, thuéc thir tao phirc PAN, Ni(Il), Cu(Il),
Co(ll).

1. MO PAU

Pong, coban va niken 14 cac nguyén t vi luong rat can thiét cho doi séng cia thuc vat,
dong vat bac cao. Déng 12 mot kim loai can thiét cho dinh dudng dugc tim théy trong nhiéu loai
enzym nhung néu ham lugng dong trong co thé qua cao s& gdy ra mot sé bénh nhu bénh
Wilson.... Niken rat can thiét cho con ngudi, khi thiéu niken s& xay ra mot s bénh nhu vién da,
lam bién dang xurong nhung néu thira niken c6 thé gay ung thu phdi va nhdi mau co tim. Coban
1a nguyén t6 vi lugng can thiét cho nhiéu sinh vat song, 14 thanh phan trung tim cta vitamin
B12[61.[7].

Thudc thir PAN ¢6 kha ning tao phtrc mau véi nhiéu ion kim loai nén thuong ding trong
phan tich tric quang [3],[4], [5], [6], [8]. Phirc ctia ion Cu(II), Ni(II), Co(II) v6i PAN khong tan
trong nudc ma tan trong moi truong cé chira chat hoat dong bé mét nhu Tween 80 [6]. Bén canh
d6, PAN con 1a mot thude thir c6 mau va hap thu ¢ budc song gan véi bude song hap thu cuc dai
ctia phttc PAN v6i ion kim loai ddn dén sy xen pht 14n nhau gitta phd ctia thude thir va phire.
Khi thudc thir du, né trd thanh mot clu tir ¢6 vai trd nhu 1a phuc. Vi vady ma muén xac dinh ham
lwong cac kim loai c6 phd ctia phirc va thudce thir xen pht nhau ngudi ta thuong ding phuong
phap chiét — tric quang dé tach phirc ra khoi thude thir du [4]. Nhung phwong phap chiét - tric
quang con gap mot s6 vin dé nhu: phai sir dung dén lwong dung méi 16n ma mot sé dung méi co
thé gy doc hai cho ngudi phan tich va méi truong, qua trinh tach ciing c¢6 thé khong tach hoan
toan dugc dé gay sai s6 10n, quy trinh phan tich phtc tap, qua nhiéu giai doan, thoi gian chiét
kéo dai.

Vi vdy, can phai nghién ciru sao cho quy trinh phan tich don gian hon nhung van phai

dam bdo c6 do dung va do chinh xac cao.

2. THU'C NGHIEM



Hoa chat:

- Dung dich PAN (1-(2-pyridylazo) — 2 — naphthol (Merk)

- Dung dich chuan gbc Cu®* 10%M (PA)

- Dung dich chuan gbc Ni** 102M (PA)

- Dung dich chuan gbc Co®* 10%M (PA)

- Tween 80 (Polyoxyetilen (20) sorbitan monooleat , Cg4H12402
M = 1310 g/mol) dung dich 5% (v/v)

- Dung dich dém axit axetic- natri axetat pH = 4,8
2.2.Thiét bj

- May do pH: WTW 330i/set

- May tric quang UV - VIS Jasco V360 (Nhat Ban)

- Chuong trinh phochuan.exe, chuong trinh SIMULAN1.exe

3. KET QUA VA THAO LUAN

3.1. Khao sat tinh cong tinh thudc thir PAN va phirc Cu-PAN2, Co-PAN2 , Ni-PAN2

Tién hanh pha ché thudc thir PAN va tao phirc mau Cu-PANg, Co-PAN; , Ni-PAN; rdi
quét pho trong khoang bude song 400 — 700nm.
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Hinh 1. Phé hép thu ciia PAN, phtic Cu-PAN,, Co-PAN, , Ni-PAN, va phd ciia hdn hop phuc va thude
thir du theo 1y thuyét va theo thue té: PAN 1,00.10°M, Cu-PAN, 5,00.10°M, Co-PAN, 5,00.10°M, Ni-
PAN, 5,00.10°M.



Két qua cho thiy phirc mau Cu-PAN,, Co — PAN; , Ni-PAN; va thudc thir PAN c6 d6 hip
thu quang dat cuc dai ¢ cac budc song twong ng 1a Amax = 550nm, 580 nm, 569nm va 470nm.
Phé cua phirc mau c6 tinh cong tinh (phd hip thu cia hdn hop phic theo 1y thuyét va theo thuc
té tring nhau trong giGi han sai s6 cho phép (RE(%) = 5,79)) nén chiing toi st dung phuong
phap phd toan phan dé xac dinh dong thoi Cu(Il), Co(1I), Ni(II) trong hdn hop.

3.2. Khio sat s phu thudc pho ciia phirc tao thanh vao pH

Tién hanh céc thi nghiém tao phirc giira Cu(II), Co(II), Ni(II) va PAN nhung thay ddi gia
tri pH trong khoang tir 3 dén 8 bang cach cho thém dung dich CH3COOH hoic NaOH vao dung
dich dém axetat c6 pH = 4,8 rdi ding may do pH dé kiém tra lai gia tri pH roi dem ghi phd hap
thu trong khoang budc song 400 — 700 nm.

Két qua khao sat trong khoang pH tir 3 dén 8 thu duwoc & Bang 1 va biéu dién trén Hinh 2.

Bang 1. Két qua khao sat anh hudong ciia pH dén sy hinh thanh phirc

pH 3 4 5 6 7 8
ACuU-
PAN2 0,088 0,090 0,093 0,092 0,106 0,107
(A=550)
ACo0-PAN2

0,064 0,093 0,090 0,088 0,088 0,085
(A=580)
ANi-PAN2

0,062 0,109 0,158 0,140 0,135 0,131
(A=569)
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Hinh 2. Anh hudng cia pH dén do hip thu quang phirc Cu-PAN2, Co-PAN2 va Ni-PAN2.



Hinh 2, cho thiy d6 hap thu quang cua phirc Cu — PAN, ting khi pH ting nhung ting
khong dang ké, phirc Ni— PAN, ting sau d6 giam va dat gia trj cyc dai & pH = 5 con phirc Co-
PAN; thay ddi khong dang ké. Vi vdy,chung t6i chon pH = 5 cho cac nghién ciru tiép theo.

3.3. Khao sat sw on dinh ciia phic tao thanh theo thoi gian

Tién hanh phan tmg tao phurc gitta Cu(II), Co(II), Ni(I) va PAN r6i dem ghi phd hap thu
trong khoang budc séng 400 — 700 nm. Két qua thu duge ¢ Bang 2 va biéu dién trén Hinh 3.

Bang 2. Két qua khao sat d hap thu ctia cac phitc mau theo thoi gian

Thoi gian | ACU-PAN2 AC0-PAN2 ANi-PAN2
(pht) (A=550) (1=580) (A=569)
1 0,093 0,086 0,077
5 0,093 0,093 0,117
10 0,093 0,093 0,139
15 0,092 0,093 0,151
20 0,092 0,093 0,158
25 0,092 0,093 0,159
30 0,092 0,093 0,159
35 0,092 0,093 0,158
40 0,092 0,093 0,156
45 0,092 0,093 0,152
50 0,092 0,093 0,150
60 0,092 0,093 0,149
80 0,092 0,093 0,146
100 0,092 0,093 0,142
120 0,092 0,093 0,140
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Hinh 3. Khao sat d6 bén ciia cac phirc mau theo thoi gian.

Tir Bang 2 va Hinh 3, cho thay trong khoang thoi gian khao sat 120 phut, do hip thu
quang cua cac phire mau Cu-PAN,, Co-PAN, rat 6n dinh (phtc bén), con phic Ni-PAN; 6n dinh
trong khoang 20 dén 40 phuat. Vi vay toi chon khoang thoi gian quét pho 1a sau 20 phut sau khi
tao phtrc

3.3. Ph6 UV- Vis ciia thube thir PAN

Tién hanh quét pho cta dung dich thude thir PAN trong khoang budc song 400-700 nm ta
thu duoc phd chuan cua dung dich PAN.
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Hinh 4. Phd UV-Vis cta thudc thtt PAN 1,00.10°M.
3.4. UV-Vis ciia phitc Cu-PAN2, Co-PAN2, Ni-PAN2



Tién hanh xac dinh phd chuan cta phtrc Cu-PAN,, Co-PAN,, Ni-PAN, bang chuwong trinh
da duoc 1ap trinh sin 1a phochuan.exe [2] dé tinh phd chuan cua phitc Cu-PAN,, Co-PAN,, Ni-
PAN, khi biét chinh x4c luong thude thir PAN du
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Hinh 5. Phé UV-Vis cua phttc Cu- PAN, 5,00.10°°M.
3.5. Xac dinh Cu(II), Co(II)) va Ni(Il) bang phwong phap tric quang- chemometric

Sau khi d3 x4c dinh duoc pho chudn cua thude thir PAN va phtic cta ion kim loai voi
PAN thi ta s& xac dinh duoc ham luong cac chéat c6 mat trong hdn hop gdm phirc ctia kim loai va
thude thir du bang chwong trinh da duoc lap sin 1a SIMULANI1.exe [1].

Bang 3. Nong do cua kim loai Cu®, Co?, Ni** va PAN du

cu® Co®* Ni%* PANg,

Cpha ché (10°M) 5,00 5,00 5,00 10,00
Ciim tniy (10°M) 4,96 5,02 4,88 9,63
RE (%) 0,8 0,4 2,4 3,7




Tir Bang 3 cho thiy: ndng d6 kim loai Cu(II), Co(Il) va Ni(I) xac dinh dugc bang phuong phap
tric quang chemometric thong qua chuwong trinh simulanl.exe ndm trong khoang sai s6 cho
phép. Két qua trén 1a chip nhan duoc.

3.6. Danh gia do tin cay cia phuwong phap

3.6.1. Do lap lai

Bang 4. Két qua tinh RSD(%) khi xac dinh kim loai Cu®, Co®*, Ni** va PAN du

Caim thdy (10°M) Co RSD RSDy

Lan 1 Lan 2 Lan 3 (10°°M) (%) (%)
cu® 5,00 4,96 4,93 4,96 0,71 12,57
Co™ 5,15 4,95 4,97 5,02 2,19 12,55
Ni%* 4,95 4,92 4,77 4,88 1,98 12,6
PANg | 9,45 10,04 9,4 9,63 3,7 11,39

Dua vao két qua tinh RSD ta thay gia tri RSD < 0.5 RSDy nén két qua do c6 do lap lai
t6t. Bén canh do, sai s ciia phép do nho (bang 3) nén ta cé thé xac dinh duoc hdn hop chira dong
thoi ba ion kim loai Cu(Il), Co(Il) va Ni(I) bang thudc thir PAN thong qua chuong trinh
SIMULANL1.exe
3.6.2. Khoang tin cdy

Bang 5. Khoang tin cdy khi xac dinh kim loai Cu*, Co®*, Ni** va PAN du

Kim loai X (10°M) g i (10°M)
cu® 4,96 0,09 4,87 -5,05
Co* 5,02 0,28 474-55
Ni%* 4,88 0,24 4,64 5,12
PAN 9,63 0,9 8,73-10,53

Qua Bang 5 cho thiy: ndng do cuia kim loai Cu(II), Co(Il), Ni(Il) khi xac dinh bang
phuong phap tric quang chemometric ndm trong khoang tin cay. Két qua do 1a chip nhan duoc.

4. KET LUAN



1. Pa khao sat va tim duogc cac diéu kién thich hop dé xac dinh Cu(Il), Co(ll), Ni(11) khi

dung du thude thir PAN, trong d6 phirc cua kim loai v6i PAN c6 phd hip thy xen phd véi thude
thtr du. Cac didu kién d6 1a:

Moi truong dém axetat c6 pH =5.

Thém cht hoat dong bé mat Tween 80 5%.

Quét pho trong khoang bude song tir 400nm — 700nm.

Thoi gian quét phd thich hop 1a sau 20 phut ké tir luc pha ché dung dich mau.

2. Xac dinh duoc phé chuén cua thudc thir PAN va céc phirc Cu-PAN,, Co-PAN; , Ni-

PAN; bang chuong trinh phochuan.exe khi cho thudc thir du so véi kim loai.

3. Pa xac dinh dugc ham lugng Cu(Il), Co(II) va Ni(II) khi cho du thubc thir PAN bing

chuong trinh SIMULANI.exe. Két qua do 1a 6n dinh va nam trong khoang sai sd cho phép, c6

thé chép nhan duoc.
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