TAP CHi CONG THUONG

XA C PINH MOT SO THONG SO PINH LUGNG
CUA HE PHUC PUGC HINH THANH TU ION
NI2* VA THUOC THU XYLEN DA CAM BANG
PHUGNG PHAP PHAN TICH TRAC QUANG

@ NGUYEN DiNH b&C

TOM TAT:

Xylen da cam I3 mét thuSc thit mau hitu ¢ quan trong, tao phic m2u bén vdi nhiéu ion kim
logi, trong d6 ¢6 ion Ni?*; thuc thi nay lién k&t v4i ion Ni** tao thinh hop chi't phife tap ¢6
mau tim d4m 3 pH = 6,8; hip thu cyc dai tai budc séng A max = 585 (nm). Phifc khd bén theo
thdi gian; c6 ty 1€ tao phic Ni?*: Xylen da cam = 1:1, phire don nhin; hé s& hap thu phan &
gam kh4 ]¢n = 10*. Hiing s8 khong bén cla phic twdng ddi bé (phic bén). Bai viét néu rd
nhitng dic diém wu vigt ciia hé phidc nay vi dira ra nhi€u dng dyung quan trong trong thyc 1€
phén tich 4€ x4c dinh lugng nhd niken trong nhiéu d8i wong phin tich khic nhau.

T khéa: Thudc thit xylen da cam, ion Ni?*, phuong phép phén tich tric quang.

1. Dt van dé

Niken (1€n la tinh Niccolum) 12 nguyén (8 héa
hoc nhém VIIB cda bang hé thdng tuin hoin
Mendeleep, s6 hiéu nguyén ui: 28, khdi lugng
nguyén wr: 58,70. Nim 1751, nhi héa hoc kiém
khoing vat hoc Thuy Pién Cronstet (A. Cronslet)
di tim ra niken 12 mét nguyén 16 héa hoc dée lap.
Vio diu th€ ky X1X. nhd cong nghé va héa hoc
bitc Richte (J. Richter) mdi nghién ciiu ky vé
niken kim loai. Nudc diéu ché niken ddu tién 13
Uran viio nim 1934,

Trong vé qui dat. niken chi€m 5.8.10~ % t8ng
Kkh&i lugng. Gidng nhu coban, niken t8n tai chi y&u
& dang hgp chdt vdi asen vi lwu huynh. Nhiing
khodng vit quan trong clia niken |2 nikelin NiAs,
milerit NiS. penlandit (Ni. Fe)yS. gecfodit NiAsS.
Biic biét quan trong d8i v4r cdng nghiép ngay nay
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1a cdc quing Sunfua ddng - niken, ham lugng
niken trong d6 thudng dao dong tir 0.3 dén 4,0%.
Quan trong nhat rong thudng mai 12 GARNLERIT
& dang Magnesium nickel silicat v8i thanh phan
thay d8i (Ni, Mg) SiO3.xH;0. Sau cung 13 quing
si1 PYRRHOTIT (Fe, S, ) chifa 3 - 5% niken.

Niken ¢6 nhiéu ¢ng dung trong ddi s&ng va
trong cong nghiép. N6 dudc dung lam phu gia
trong thép ¢6 tAc dung 1am ting d6 dai va dd bén,
chdng in mon cda thép, hgp kim cia nikeo dudc sif
dung trong cdc¢ ta bin va dong co phan lyc hién
dai, k¥ thuat dién, vé tuyén,..

Trong cAc hgp chit cha niken thi niken (111) oxit
€6 gid tri thyc 1€ quan trong. dugc dung trong ché
tao acquy kiém cadimi - niken hodc st - niken.
D& bao vé nhitng sin phim 1am bing vart héu dé
bi 2n mon, ngudi ta ma nhig sin phim 46 bling
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niken theo phuang phép dién phin; S& dung niken
dé thay bac trong sin xuft tién kim loai. Cic dng
tién “bac” clia Lién x4 tnedce day dugc 1am bling
noizinbo 12 hgp kim cda niken, déng va kém.

Trén thye € da c6 nhiéu cong trinh nghién ciu
vé niken biing nhiéu phwdng phdp khéc nhau.
Chidng han nhu: Phuong phdp phan tich trong
lugng, phuong phap phén tich thé tich, phuong
phap phan tich cyc phd, phudog phap phin tich tric
quang,.. Trong d6, phudng phdp phan tich tric
quang c6 d6 nhay, do chinh x4dc tugng déi cao
nhwng mdy méc lai don gidn, ré tién, d& st dung.

Do cdu tridc dién tk clia ion Ni2*, nén cic phite
cht cla niken c6 hiing s& bén khong 1dn. Viéc tim
ra mt thudc thit d€ tao phifc mau v6i niken c6 46
nhay cao 12 h&t sifc khé khiin. Trong cdc thusc thit
c6 khd niing tao phitc mau v6i niken th Xylen da
cam la thudc thit tao phifc mau véi niken c6 46
nhay twong d6i cao.

Viéc xéc dinh ty 1& tao phic, cd ché tao phife,
hé s& hip thu phin tl cha phic, hiing s§ khdng bén
cda phic 1a vdn dé quan trong d€ dua hé phifc nay
vao ng dung tric quang c6 cd sd khoa hoc, xdc
dinh lugng nhd niken trong c4c ddi tugng phan tich
khéc nhau trong thuc tién. (Hinh 1)

Hinh 1: Céu fric héa hoc cla
Xylen da cam
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2. Thu'c nghi¢m:

2.1. Pha dung dich Ni**:

Can chinh xdc 2,8087 gam mudi NiSO,.7H,0
(loai ppA) trén can phdn tich, chuyén vio binh

dinh mtic dung tich 1000ml, hda tan bing nuéc cit
dén vach, 1c déu. Dung dich Ni?* thu dugc c6 ndng
dd khodng 10°M. Xdc dinh Jai ndng d6 bing
phuong phap chuin d¢ complexon vdi thudc thi [a
dung dich trilon B, chi thi murexit, chufin d6 trong
méi rudng c6 pH: 9 — 10, chuip d6 tir mau vang
sang tim xanh.

( Dung dich ddng trong céc thi nghiém duge pha
lodng tir dung dich trén).

2.2. Pha dung dijch Xylen da cam:

Cin chinh x4c trén cdn phén tich 7,6059 gam
Xylen da cam (loai pA). Cho vao binh dinh mic
dung tich 1000ml, hda tan bing nuéc cat d&n vach,
I3c déu. Dung dich Xylen da cam thu dugc c6 néng
a9 10°M.

(Dung dich dung trong céc thi nghiém dugc pha
lodng nf dung dich trén).

+ pH cda cdc dung dich dugc do trén mdy do
pH Hanna Intruments 8417- Y.

+ Gi4 tri mit d§ quang cia cdc dung dich dugc
do trén mdy do quang 722- Trung Qudc.

3. K&t qua thio lujn:

1- K& qua phd hap thu din ti cda thudc thir
Xylen da cam va ciia phitc Ni**- Xylen da cam &
pH=6.8. (Hinh 2).

Hinh 2: Phé hép thu dign 0 cia thudc thi
va cda phidc
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+ (1) Phd hdp thu dién uf cia Xylen da cam
2.10M. Po v6i dung dich so sdnh la nudc cit.
cuvetc6 bé day lem.

+(2) Phé hap thy dién tlf cha phirc Ni*-Xylen
da cam. (Ni** 2.10°M + Xylen da cam 2.10-5M).
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Po v6i dung dich so sdnh 1a dung dich Xylen da
cam 2.10°M, cuvet c6 bé day lcm.

T k€t qua § phd hap thu dién 1 cia thusc thix
va ctia phic cho thiy:

+ Khi rong dung dich chi c6 thuSc thit Xylen
da cam thl cyc dai hap thu tai budc séng A max =
440 nm.

+ Khi trong dung dich viva c6 thu§c thit Xylen
da cam via c6 ion Ni?* th) cyc dai hap thu tai budc
séng Amax = 585 nm. Diéu ndy chifng t3 c6 hiéu
wng tao phifc gira ion Ni** v8i Xylen da cam. Vi
viy, ching t6i da chon budc séng A = 585 nm {2
budc séng dé do phiic.

2- K&t qud xiy dung dd thi bi€u dién sy phy
thufc mat 46 quang cia phic vio pH cia dung
dich. (Fonb 3).

Hinh 3: D8 thj biu dién sy phu thugc mat
dé quang cba phic NP*- Xylen da cam
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Tir két qué & Hinh 3 cho thdy:

& pH = 4.7 thi gid i mat d6 quang rat thap.
Trong khodng pH: 4.7 - 5.9 gid tri mat do quang
1ing rat nhanh va dat cyc dai tai pH = 6.8. Trong
khodng pH: 6.8 - 9,8 gid tri mdt d6 quang gidm rdl
nhanh. Trong khodng pH: 9.8 - 11,2 gid ri mat do
quang gidm chim sau d6 gid tci mat do quang la1
ting 1én va dat cuc dai i pH = 12.0. Trong
khodng pH: 12,0 - 13.0 21d (ri mat d¢ quang lai
giam. TU 2 cyc dai rén dd thi d pH = 6.8 vd & pH
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= 12,0 cho thiy & pH = 6.8 gi4 ri mat d$ quang
cla phic cao hon nhiéu so v6i 8 pH = 12,0. Vi vay.
bai viét da chon pH = 6,8 12 pH 15i wu &€ nghién
ctfu phic.

3- Ké&lqué da xdc dinh dude hé phac Ni* -
Xylen da cam & pH = 6,8 kbé bén theo thi gian.

4- Ti€n hanh xac dinh thanh phin cda phic theo
3 phuong phip ddc 14p nhau nhy: Phugng phép hé
déng phan & gam, phuong phap ty s6 mol. phirong
phép higu suit wong ddi cha Staric-Bacbanen cho
k&t qua: & pH = 6,8 phiic c6 ty 18 Ni*: Xylen da
cam = | : | phic don nhan.

5- Ti€n hanh xdy dung d8 thi chuin, x4c dinh
khodng ndng d6 tuin theo dinh ludt Beer.

Pinh luat Beer win theo khoing ndng dd cia
phic:

(0.15 = 3,60).10°M hay (0.8805 — 21,1320)pg
Ni/ 10ml.

6- Ba 1ién hanh x4c dinh hé s& hip thu phan ¥
clia phiic biing 2 phuong phap djc lap:

+ Theo Cama : gphitc = (4,00 +0.15).10°

+ Theo dutsng chuin: ephiic = (4,21 +0,33).10°

Nhy vay hé phitc Ni**- Xylen da cam c¢6 d§
nhay wong ddi cao.

7- K&l qud xdy dung cd ché tao phite.

+ D3i vdi thude thir Xylen da cam duge ky hiéu:

HN,R c6:
- Céc hling s& nhan proton: k,=1097% k,=10"°.
- Cic hling s8 phan ly axit K, = 1085,

Ky= 10399 Ky = 10720 K, = 101095 K = 1071258

+ D6 vdi ion Ni™* ¢6 cdc hing s tao phic
hydroxo:

Ny = 10% gy = 10715

Tif céc s6 liéu ndy, chiing 16i di ti€n hanh xay
dung cdc cong thifc sau:

[vicor,] = (I Vo 0gig2

Cur=Ce _m,
Vemh +nh= b

. C, -Co XK. K
b v2l Tebhe kb ok Kk s KA KF" T h
Véi 0<ngs

Tit phuong trinh phin tng tao phic tdng quat:
Ni(OH), + Hy ,N-R = Ni(OH)Ho ,NsR B

+ Hiing 6 khong bén Ky, cba phic:
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Ko = [vicony )[H, .V R & K€U qué nghién cu sy phy thuge - IgB vio
X [vi(oH), H, N .R] ’ pH cla dung dich dugc trinh bay & (Bing 1) va

bit: C = [Ni(OH),H; ,N,R] va thay (2) vao (3)
ta dugc:
o acy-co
Collekhokby P +Kp7 VKK RS o KK Kp)
A=K K, X, )
NU(OH), )X (Cy -Co o

B CoQehhekkh K e KK+ KK, Kb

K

Ta dat:

Thay (5) va (6) vao (4) ta dugc:
K =Bx 2
"

= -lgB:an-Igf_‘“ (7

Phuang tInh (7) 14 phudng trinh tuyén tinh chi
rong trudng hdp gid trin la nguyén, duong va 0 <
n<s,

Dé xdc dinh i va n, ching (8i dd ti€n hanh
xdy dung 44 thi biéu di&n sy phy thudc cia - 1gB
vao pH.

Bai vi€t dd chon doan tuyén tinh trén dé thi
bi€u dién sy phu thudc gid ri mat dé quang cda
phitc vio pH cla dung dich d€ xay dung va dya
vi0 cBng thifc (6) d€ tinh tosn.

Nong dd Cy ciia phidc dugc tinh theo cdng thic:

Cy = Cujne 84,

(Hinh 4).

Tir k&t qud rén db thi & Hinh 4 cho thiy:

+ Cé 3 d6 thi déu 1a dwdng thing. Nhung theo
nguyén tdc i cang bé thi phitc 1ao ra cing bén. Vi
vay chon d6 thi 1a dudng thing ing vé11=0.

Biéu d6 ching 18 niken di vao phifc dudi dang
ion Ni** w do.

+ Tir d6 thi 12 dudng thing, xdc dinh dugc:

n = tga = 4, diéu d6 chirng 16: Thude thir di vao
phtrc dui dang anion 4 dién tich HN,R*.

Tt cdc k&t qud thu duge & teén, cong thic gid
dinh cta phic giia 1on Ni’* vdi thudc thir Xylen da
cam & pH = 6,8 dugc dé nghi nhu sau: (Hinh 5).

8- Xic dinh hiing s khéng bén cia phitc 1r két
qué xay dung co ché tao phitc.

S\ dung cdc cong thiic:

A

Kip=B X~ ¥61 A= (KIKaKs..Kn)

»
Theo k€t qua & trén n =4 nén:
Kyp = B. (KiKKoK)
n
v6i Ky = 1015 Ky = 1029
Ky= 1072 Ky = 1070%,
Ké&1 qua xdc dinh Kkb ciia phitc dugc trinh bay

AAgy
V6i: Cype= 2.10°M: & (Bang 2)
24y, = 0,670 Tién hanh x 1§ thong ké:
Crr =2.10°M. K= (182 £0,15).101,
Bdng 1. K&t qud cGce gid tri - IgB phu thuéc vao pH clia dung dich.
\ -lgB |
- - Cx10% —
pH AN | G105 | (Cue-Cx10° | (Crr-Cy) T i=ONF | i=1Ni{OH) | I1=2Ni(OH),
4,70 0,094 0,280 1,719 1,719 ! 9,23 | 13,47 | 1313 '
4,90 0,187 0,543 1.456 1,456 | 10,08 | 14,12 13,58 :
5,10 0,280 0,782 1,218 1,218 i 10,84 | 14,68 13,94
530 0374 1,082 0919 0,919 | 1,61 15.25 1431 |
5,50 0.467 1,381 0.619 0.619 L 12.44 15.88 ‘ ’Iﬂ |
570 0,537 1,597 0,403 0,403 | 13,26 16,50 | . 15,7167
590 0,607 1,812 0,181 | 0,181 714712 B _'71*7.11 L 15,(% )
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Hinh 4: D8 thi bi€u dién sy phu thuée - IgB véo pH cba dung dich

16 g 20 a8 16
14 18
6 15.5
12 14
15
10 12
8 10 14.5
8
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0 pHl |0 pH 13 PH
0 5 10 0 10 0 5 10
i=0 i=1 =2
Hinh 5. Bang 2. Két qué cac gid i Kkb
B cGa phuc tai cac gié tri pH khac
— 7 2- nhau cla dung dung dich
r«;J 1T e J Kib.1013 |
HO3S e —
|47 82 186
} 49 ' 1008 1 166 !
I 51 08 1 182 |
. S N —— - e -
| 53 . net | 195 =
Sc—hic - - —— — = i
_O/ NI . /N’°“2~c/ | ss 24 182 |
HaC, N\ CH: —_——— =
-0 o—c | s7 1326 ¢ 174 |
4 A\ —— —— — —— = - - =
L ¢S o - | 59 14,14 145
4. K&t luan hay (0.8805 — 21,1320)pg Ni/10 ml.

D3 tim dugc cdc diéu kién 187 vu ciia sy tao
phic nht: X5, o, = 385 nm. pH 5, ,, = 6.8, phifc khi
bén theo thdi gian.

Pi xdc dinh dugc:

+ Thanh phan cla phic: Ni*
= 1:1. phttc don nhin.

+ Khoing néng d6 win theo dinh luat Beer cia
phite:  (0.15 = 3.60).10*M

xylen da cam
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+ Hg s& hdp thy phin wr cda phic: ¢ phic =
4.10%. Phitc Ni** - xylen da cam c6 do nhay tudng
déi cao.

Viéc nghién cifu cd ché€ tao phic di cho thiy:
& pH = 6.8 niken di vio phic dusi dang Ni*- s do.
thudc thit xylen da cam di vao phite dudi dang
anion 4 dién tich HN,R* . Hiing 56 khéng bén cia
phitc: Ky, = (1.82£0,15).10" @
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Trudng Pai hoc Quy Nhon

DETERMINING SOME QUANTITATIVE PARAMETERS
OF COMPLEX SYSTEM FORMED FROM NI** ION
AND XYLENOL ORANGE BY USING
THE PHOTOMETRIC METHOD

@ NGUYEN DINHDOC
Quy Nhon University

ABSTRACT:

Xylenol orange is an important organic reagent, creating a complex color with a variety of
metal ions. including Ni** jons which are combined with Ni?* jons to form complex compounds
with a dark purple color at pH = 6,8; maximum absorption at Amax = 585 (nm). These
complex compounds are quite durable over time. This complex compound system has many
imponant applications for the determination of small amounts of nickel in many different
analytical objects.

Keywords: Orange xylene, Ni** ions, photometric method.
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