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O ABSTRACT 0O

A selective sensor for Cobalt ions (Co?*) was developed, consisting of( 5% complex
LO:(3-(2-Nitrophenylazo) -pentane-2,4-dione ) W.ith Cobalt lons as lonophore,
50.94% Graphite ,0.28 Tetra phenyl borate sodium, 43.78% Di Butyl phthalate ), the
sensor exhibited a Nernstian response in the range ( 1.0 * 107 — 1.0 * 10" ) M . with aa

Nernstian slope of (29.48+1.00) mv per decade of Cobalt lons. In terms of technical

properties, the sensor demonstrated a response time of (10) Seconds and a lifetime
exceeding 25 weeks, with a wide linear pH range of (3.0-10.0) and an operating
temperature range of (15-80)°C.

Selectivity coefficient calculations for the proposed sensor, using the Matched potential
Methods(MPM).revealed high selectivity in the presence of various heavy and transition
metal ions (Mg**, Co*", Zn?*, Cd**, Pb**, Fe**, Na*, K*) Commonly associated with Cobalt
in its ores, with a correlation coefficient (R) of (0.999), ensuring the required analytical
accuracy and precision. Furthermore, the sensor was successfully applied and compared to
a validated spectrophotometric method, showing no significant difference between the two
methods, according to Fisher's(F) and student's (t) statical criteria, in applications to both
standard and real samples.
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0.0

1.0 0.9998 10°-103 13.30 49.50 1 49.50 1
1.0 0.9821 10°-102 15.68 49.00 0.0 2 49.00 2
1.0 1.0000 10*10° 18.73 48.50 0.0 3 48.50 3
1.0 0.9653 10*-10* 22.90 48.00 0.0 4 48.00 4
1.0 0.9973 10°-10* 24.05 47.50 0.0 5 47.50 5
1.10 0.9993 10°-10* 24.25 45.24 0.0 5 49.76 6
1.16 0.9994 10°-10*1 25.47 43.78 0.0 5 51.22 7
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1.29 0.9849 10°-102 16.17 41.31 0.0 5 53.69 8
1.39 0.9994 10%-10? 14.70 39.58 0.0 5 55.41 9
1.14 0.9948 10°-10* 24.56 43.78 1.0 5 50.22 10
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1.10 0.9631 10°-107 22.20 43.78 3.0 5 48.22 12
1.07 0.9907 10°-10" 24.40 43.78 4.0 5 47.22 13
1.05 0.9967 10°-10* 22.50 43.78 5.0 5 46.22 14
1.03 0.9808 10°-101 26.20 43.78 6.0 5 45.22 15
1.01 0.9909 107-107 26.37 43.78 0.05 5 51.17 16
0.98 0.9991 107-107 26.39 43.78 0.10 5 51.12 17
0.96 0.9993 107-10* 26.71 43.78 0.15 5 51.07 18
0.94 0.9999 107-10* 26.94 43.78 0.20 5 51.02 19
0.91 0.9998 107-107 27.82 43.78 0.25 5 50.97 20
0.89 0.9949 107-10* 29.48 43.78 0.28 5 50.94 21
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Sinall L 4 s Aimad) @l Y (15-80) °C Jlaal) e Gy abdjl e el (bl 51 Coni 3ny
Lmal) e Sl a3 G el B Slags vie Gl eha) (& haid) 50 cimall QS5 Gaa
[11] s paall Jillaall (e axDail ¢ )y

s aall SSUA Qe Jlaadl e Jalall Gubeall dea (B S s Bl o 4 (3)dsaall (e s
A8 ) e Lee ¢« (15-80)°C Jlae e syiaall s)lall cilays maen o35 (1.0x107%1.0x10™)mol.I
Sl (glad) Jlaall b Guldl s iy aly (S 05 aae 5 gl

bl Gubeaall gbal) (Andal) dua (o Bl Ao s 80 (3) dss
E(mv) (mv/decade) Jsall
toC 1 102 107 107 107 10° 107
15 338 307 279 250 220 1915 162.2 29.193
20 339 314 282 251 223 194 164 29.429
25 338 318.8 289 254 2255 197 165 29.480
30 339.8 | 3093 285 2517 220 193 1635 29.518
35 342 313.7 285 254 2273 | 1940 165.0 29.575
40 3445 | 3159 | 2912 | 2573 236 198 165.4 29.582
45 344 313 288 255 229 195 166.1 29.598
50 348 3175 291 258 233 198.5 168.1 29.604
55 3495 | 3184 201 258 236 199 169.5 29.629
60 347.3 318 291 258 237 199.8 170 29.632
65 3502 | 3186 290 2615 238 200 170 29.638
70 349.8 318 284 2586 | 2295 200 170 29.639
75 355 325 295 263.8 239 201.6 171.8 30.443
80 340 312 72 250 228 192 168 28571
85 317 287 261 241 220 188 160 25.357
90 289 261 240 221.1 201 170 158 21.929
95 268 236 2189 | 1924 179 168 152 18711
100 240 213 201 181 153 143 155 15.821
Response & Lifetime oalead) Bl ajg Aladiad .10
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IS5 Anla) sl 38055 aadindll ald) dapda 555 ) ¢(10) Second o Lo zshiy (e A6 Gad e
g (10) SeC laiay 313 A Gad ()5l 0 4P Gl of ] Cum ¢ liall Aot g o e
S Ja e Lt ey ol (B)JSE 8 prmsa 58 LS SV S5 il e Al 385 3L
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(5.0 % ionophore, 50.94% Graphite, 0.28 Tetra phenyl borate sodium, 43.78 % DBP)

: abeand) AlE) 11
i 5aSl AAEDY) CDLabee a1 LT dailiad aal e s (elua IS0 AAERY) COlelas aa
e B s ¥ ill; (MPM) Matched Potential Method Gélsa) (sl 4k alainly (uleall
daulic 48,,1€ 1965 ale Lgpbailly Zin gl ¢ LSl alall sla3Y) L sl LS (Nicolsky-Eisenman) idle

) ALY 38y At L) oS A Gl s Akl o3 st (S WS [138] bl aledy
elladl) Jalrs i

Ko pyon = 4202
Ay Allad @3 A e s Jolae ) Giliny Jslae e A Jolaall daglas Bllad iy @y o 3
bl Jsladl () open Cilmy o3 el 8 Jalsiall o) Adld ap 5 a0l B3k Lo
Gl (4) Jsanll 8 A padd) il ity saSll 3 ldl il e ey s @y Adleall B3 A ()5S0
Ulad 52l LS w3 Y) Siae o il & 5a) Gulual) o 5aS) A5ERY) cDlalaal §yall Al
ALY Galaall mng Al Apslally A palaall 5m Adle Al (gan Ll S

bl Auigast) AulELY) cMlalaa 1(4) Jia
CPE (5.0 % ionophore, 50.94% Graphite, 0.28 Tetra phenyl borate sodium, 43.78 % DBP)
Gl ) Gl )
ag,M Kpol? yyon ag,M Kpot? yyin
2.890~10° 3.10x10° Fe 3" 1.24x10° 7.20x107 Mg?*
5.600 x 10 1.60*10* Cu? 4.98 107 1.80*10* Na*
2.490:10° 3.60x10° Cd?* 3.74x107 2.40x10" K*
6.907 10 130102 Pb? 3.20:10° 2.80:10° Co?*
5.60x10° 1.60x10° AL ¥ 2.22x10" 4.00 107 Zn?%
2.15:10" 4.16x10" So,? 4.98x10° 1.80:10° Sz
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g/l g/l RSD% SD )
0.000870 8.60x108.99x10™ 0.34x10° 0.685% 0.6x10° 0.000875 gl Jalaa il

Usanall (1) dads 19.0 gsladt %95 A (ssime dic Iy Jays dal (e Lmaall Asaadll (F) das ()
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SD Visible plididy ot Al
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SD
152 15.40 1.52x10° 0.000870 0.6x10° 0.000875 Ailga Jalaa cililia
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3 5585 (Al clubiay 2l dilly bl Galsdll Cua ezl (ebual) ol a2 25
il cle i 3 ((7) dsaa b miage s LS Cfialll e aael) Jod e el dpmage il
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2-(5-Brono-2-Pyridylazo) -5-[N-
3.4x10® t0 2.4x1072 2.70x10° 28 108 56.550 n-propyl-N-(3-sulfopropyl) [14]
amino] aniline

1-ethyl-3-methyl imidazolium

1.0 x107 to 1.0x107 5.60x10° 12 10S 31.800 chloride [15]
18-membered macrocyclic [16]
2.0 x10°t0 1.0x102 6.00x107 8 108 29.000 diamide
1-Phnyl-3-methyl-4-benzoyl-5- [17]
1.0 x10%to0 1.0x10" - 8 60S 33.000 benzoxy pyrazole

A Thia polymeric crown ether
(SPCE-Co%*) membrane carrier [18]

1.0 x107 to 1.0x107 1.00x10° 24 10S 28.200 in a polyvinyl chloride
Gabual)
1.0 x107 to 1.0x107 0.25x10°® 25 10S 29.48 [ (3-(2-Nitrophenylazo) - .
pentane-2,4-dione )] g
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