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XAC BINH PONG THOI CHI ¢, COBAN () VA NIKEN 4b
BANG PHEP TRAC QUANG DAO HAM BAC NHAT

B0 VAN HUR", NGUYEN NGOC HUNG

1. DAT VAN DK

Phutgng phip phin tich tric quang dude eot 1a phirong phip phin tich
rruyén thing cé thé thuc hién nhién phép dinh ludng vdi d6 chon loc va dd
chinh xdc cao. Tuy vay, van cdn nhitng han ché v nhudc di€rm nhit dinh, diic
biét 14 trong phin tich hdn hgp cdc chdt mi phd hip thu cia ching chéng phi
185 phau, Vao cudi nhitng nim 1950, ngudi ta 33 ¢ ¥ widng 1am bde 1§ 16 cic
dic di€m cta phd hap thy bing cdch 14y dao hdm cda ching. ¥ nsdng oay chi
trd thanh hién thyc trong vai chuc nim gdn ddy nhd sy G6n b6 cla ki thudt s,
Nhitng phin mém chuyén dung duge k&€t ndi vdi mdy quang phd cho phép
chuy€n phd hip thu thanh phd dao ham. Nhd a1 1am néi bat nhitng dic di€m
clia phd, phwdng phdp phé dao him di duge ding d€ han ché sy gay od nga
¢ha cdc gidt phd chdng phl 1en nbhau. P ¢é mdt 6 ¢dng irinh nghién cdu xde
dinh ddng thii hai chit trong hdn hap bing phuong phdp phd dao ham [1], [2),
131, cong trinh nghién cdu xdc dinh doag thdi nhiéu chit trong hén hdp bing
phudng phip phé dao hiim con it 1t
2. KI THUAT THUC NGHIEM

2.1. Phi dao ham bic nhit

Phudng phédp phd dao him, d6 hip thu quang (A) cda miu dwge 1y vi
phan dd1 v6i budc séng (A} d¢ dude dao ham bic nhat, bic cao han:

A=f YA o)
di

Phé dao hivm bic nhit 1A t8¢ d6 bién thién cda 46 hidp thy quang 481 vdi
bude séng, nd di qua difm O tai bude song Ay clia phd hip thy bic khdng, vé
hai phia ctia di€m 0 nay ¢é mat cie dai vA mdt cuc ti€u tng vai cie bude séng
12 Giém ufn cda phd hip thy bic khdng. Nhy vay, xét v& mit dinh tinh phé

" Tién s PHSP Tp HCM.
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dao ham bic nhét phife tap hon phd bac khong. Do vay, phd dao bam bic nhit
¢d tink dac uung cao hon,

V& mit dinh luong, theo dinh ludt Bughe Lambert - Beer: 46 hip thy
quang 1ty 1& v@i chitu dai cia 18p dung dich méa dnh sdng di qua (1), vdi ndng
d& chay hap thu song dung dich (C) va véi hé 56 hip thy phin t& gam (e) cla
chit hap thuy, w cd:

A=eCl dods 2% ey (H
di 4
Trong 46 | chiu dai cda 1ép dung dich ludn khéng 461, va tai mbt bude
séng nhat dinh thi dao ham cia ¢ 1a mdt hing 0. Do vy, w (1) thi gid td cda
dao ham A chi phu thudc tuyén tink véi nbng 48 (C) clia dung dich.

Coka

. 3 . ~ ~ ~ 3 ) L PO A - e

Viphd dao ham (8 k&t qua clia sy chuyén 4o o phe hip thy ma thash,
néa gid o cla phd dao him tai moi bude séng cling ¢6 iinh cong tnh ahu phod
hip thy khi do pho cda hon hgp nhicu chit tic Ji; '

A=A+ As+ .+ A,

-

dA, . dA dA, dA 3
B, G4 I, SR 2)
dr dr.  dh da,

" oA R . 2 L ~ N o v 7 .
Mot dic diém quan trong cta pho dao ham bic nhat 13 a1 didm cge i

ctia dudng cong hip thu thi dgo ham bic nhit bing 0. Vi vAy, trén phd dao
ham bic nhit ciia chat thi nhal tai di€m b gid i 0 nay ta d& gap motso gia
tri khae 0 wén phd dao ham bic nhil cda cde chit con lai ireng hdn hap. Do
viy, chat it nhdt khong dnh hudng dang k€ d€n cdc chit con lai. Bing céch
loal trlr din ta o the xdc dink dude ham lugng cda titng chal,
2.2, Héa chit va dung cu
- S dung cdc héa chat tinh kKhi€t loai PA
- Nudc cit hai 14n (mdy it Hamilton Laberatory Giass 1L.TD)
- My quang phd Biochrom 4060 (Anh)
3. KET QUA VA THAO LUAN
3.1.Xdc dinh khodng pH tao phafc (81 wa
Bing thue nghiém da om thiy khodng pH tao phite 187 un k€t qud nhu
sau: |
+ Phitc Pb-PAR, pH = 8,5 +10,0
+ Phitc Co-PAR, pH =90 +10,5
+ Phiic Ni-PAR, pH = 0.5 +10,5
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3.2. Xde dinb lugng thude thd do
Bing phuong phdp dudng cong bdo hda di xic dinh duge lugng thudc
thit dir cho cac phiie:
+ Phite Ph-PAR, 1 18 PAR/Pb 1a: 1.8/1
+ Phire Co-PAR, 018 PAR/Co 14 4/1
+ Phitc Ni-PAR, 1118 PAR/NI 1a:4/1
3.3, Xdc dink khodng ndng 46 tudn theo dinh luiit Beer ¢ha cée phife
K&t qua khdo sat khodng ndng d5 twén theo dinh luit beer eia cie phic
& pH = 9.5 vdi lugng thude thir du di fim duge trong 3.2 nhy sau:
+ Phitc Ph-PAR, khodng ndng d6: 1,2.107 ~ 3,6.10" mal/L
+ Phufc Co-PAR, khodng n@ng dé: 2.0.10°% - 2,010 mol/L
+ Phite Ni-PAR, khodng ndng da: 2,0.10° ~ 1,6.10  mol/L
3.4. Xd¢ dinh bude s6ng tai dé phd dao him bic nhat bing O

DE xige dinh hiGe song tal doé ph§ dao ham bic nhit bing 0 (k. clia pho
hép thy), ching 161 da khéo sds moi phiic 6 dung dich niim trong khodng néng
-

d6 win theo dinh ludt Beer, 3 didu kign 181 v clia sy tao phife dd khdo s4t &
trén k&t qud thu dude nhy sau:

A Aoy, = 5210m
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Hink 1: Pho hap thy v phé dae ham bic nhit cia 6 dung dich phife PH-PAR
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A A = 30%9im
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Hink 2: PR hilp thu va phé dae him bic nhit cla 6 dong dich phve Cs-PAR

A A =493 nm

[IETY
A

Hinh 3: Phd hip thu v phé dao ham bjc nhdt ofa 6 dung dich phafe Ni-PAR

-

Tir k&t qud trén ta thiy budc séng tai d6 dao hdm bic nhdt bing 0 cla

" - o ] . “ . A - - . - - -
cdc phiic rdt 6n dinh, khi thay doi ndng d6 céc lon cdc diém it zero khong
thay ddi. Di¢u nay ¢6 nghia khi ndng 46 cdc ion trong dung dich hdn hop thay

ddi, ching d8u khéng gdy dnh hudng 1An nhau tai diém cdi zero. Cu the, budc

séng tai d6 dac ham bic nhit bling § d81 v6i phitc PH-PAR 15 521 am, Co-
PAR1a 509 nm va Ni-PAR ia 493 nm,
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K&t qua

chia phé hip thu vA pho dao ham bic nhit cda mot hon hgp ba
phitc nhy sau:

A

A
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= 504 nm
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Wavelength:

Hinl: 4; Phd hap thu va phd dae him bic nhit cia hdn hep ba phifc

K&t qud trén hinh 4 cho thdy tai diém cdt zero phd dao him cta hdn hap
ba phic 12 504 nm khéng trling véi di€m cit zero cla titng phite dac 1ap 43
nghign cdu & wrén. Dicu ndy, cho phép 6 thé xic dinh ddng thdi ion Pb, Co va
Ni trong hdn hyp biing phuong phdp phé dao him tai bude séng 504 nm.

3.5. K&t gnd xac dinh Pb(il}, Co(I) v Ni(1) trong hdn hgp bling phd
dao ham

D& ¢6 ¢o s& khing dinh cdc k&t qua nghién cfru', chiing 181 tifn hanh xdc
dinh ham lugng Pb, Co vA Ni trong hdn hop v8i mdt s8 1y 18 khdc nhau. MSi
dung dich dwde thuc hi¢n phép do song song n = 5. Cdc ké1 qui thu duge va s
1y thdng k¢ dugc thé hién rong bing sau:
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Bang: Két qué xdc dink dong thisi Pb(I), Co(ff} va Ni(Il) trong hén hop

| ;\55 ny d%: P;}_,%’DC??’_.N?* Néng do [E B, Co™, N STEO 58 tha hai? b ? le‘;:ch ,
reng hin hs_;;;. 16 mol/LL Xic dnh duge: 10 molL, byger. % chndn 5,10
P 1,60 i 160 £ 002 10U 00
1 Co? 0,40 (o™ 0,320 4 00087 47,3 4.7
T 040 Nt 0,352 1 0,006 93,5 05
Pp7* 2,00 Pb'* 2,04 & 00087 102 0,7
2 o' 0,60 Co*t 0,590+ 0022 98,3 18
- MM T P 0,308 £ 0.0056 963 0,45
Pyt 2,00 Pyt 2,08 £ 4010 | j4 ]_ 0,84
3 o™ 0,32 Ce™ 0308 £ 00056 56,2 i 0.45
L NET 160 AL 0,575 £ 9,056 983 045 ]
Oua k&t qué cila bing trén cho thdy cde k€rqud thy dude thoa mén sal 5&

- T

trong pham vi cho phép clia phuong phap chan tich hugng vEL.
4. KET LUAN

K&t qud nghién ey cho thily phudng phdp phd dao him cho phép 133 m
tang 45 chon loc cha phép phin tich. Riang ki thuit ndy cho phép ching ta ¢
thé xac dinh ddng thiyi Chy, Coban vh Niken ma khong cin tdch ching ru khm
nhaw. Pay 13 mot k€t qud ¢6 ¢ nghia thye ticn.
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Abstract:

Simultancous determination of lead (i}, cobalt (i and nickel (i

by first-derivative speeirenphetemetry

A first-derivative spectrophorometric method  for the simulicnesus determination of
Pb(iF, Cotll) and Ni(ll} with 4-(2-pyridylezopresorcingl (PAR) v described. Measuremenis
were made i thie zero-crossing wavelengths at 521 eo for Ph, 509 nm for Co and 493 nm for
Ni. The calibration graphs were near ut 1.2%307 - 3.60007 mol/L, 2307 - 25107 mol/L and
2xI0° - L6x1GT moifl. for Pb, Co and Ni, respectivelv. The validity of the method was
eximiined by using some mixtures of Ph, Co and N1
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