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Abstract

Spactrophotometric method for the determination of Co(Il) is developed based on the fact that Co(X)
forms a stable red complex with 7-nitroso-8-hydroxyquinoline-5-sulfonate at pH 4. 3.

The absorbance is measured at 528 myg, 25°C. Beer’s law is followed in the concentration range of
0.3 to 6.0 p.p-m. of Co(I) and molar extinction coefficient of the complex was 1.1x10¢ Of the
diverse ions checked, Fe(HI), Fe(l), Cu(l), Mn(I), Hg{(T), CN-, EDTA interfere.

The composition of the complex is found to be 3:1 ligand to metal species by mole ratio and

continuous variation methods.
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7-Nitroso-8-hydroxyquinoline-5-sulfonate (NHQS)E pH 4.5 o4 Co(H)$} LEZ HKiex complex &
A2 o[ A-S FIAZ NHOS o e Co(l) WAREEEAZS HRHTIACH WXEE 528ms
25°C ol 4 sttt Co(l)8] BE 0.3~6 p. p. m. 4 Beer of AL WIId complex & FFRE
e L1x10t o 3ic}, dtFEel&rh Fe(l), Fe(H), Cu(f), Mn(I), Hg(l), CN-, EDTA %2 &
EEAA $HE7 e

Complex o] RS THES BERLEL2 BHY &2 NHOS ¢} Co(I)9) €& 3:1019+,

8 NHOS = Cobalt 8] hBAEBEFRPE L= ¢33 nitre-

L& R-salt D1} 2.nitro-1-naphthol-4-sulfonic acid® %9} 7
7-Nitroso-8-hydroxyquinoline-5-sulfonate(NHQS) + F9 EEIA Co( 1) e K KiBE complex &
Fe(ID9t LEZ #ES complex & HEE o] com- P ger, o192 (tHE Co(1)Y HEEEd FIF
plex o] AR N Bt & WA, T 2 38 3l Eﬁﬁ?] 271l Co(ll)-NHQS 9] {82
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Spectrophotometer: Beckman model DB ¥ lem quartz
cell

pH meter: Beckman model G

NHOS: 8RR FHikd ke Hprshe @R

Co( I YW : E. Merck W ZAaw=(1) BKRT
FHRslg e = EDTA 2 EE A,
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3.1 Co(I)-NHQS Complex % NHQS 2| Ey:phie

FHE 147ug < 1E5F Co( I MHEH S 50ml &} volu-
metric flask of 3tz 1.0x10~2 M NHQS %@ 2ml
& M 9& 2E-=MUYES E&iERes pHE
4.55 A g, BEHE B2A ERtA FY o
o min. 8 HEH Co(I)E RStz S 2L
NHOS iE%-¢ HRKez 3tq R Co(1)-NHQS
complex 8 BHPELS Fig.19] Ak ok, Fig.19
B+ < MERKe = T 91 NHOS K BCHFo)
t}. Cof I )-NHQS complex = i=524~528mz & #HE&E
Wl BLRa S ez 9ol NHOSHE®KS B
e 2=528mp ot W ERT T+ Y BERE
AHFEAA Co(I)-NHQS complex &) RIEFERER K
o2 i=528mu S EESY
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Fig. 1 Absorption spectra of Co( ¥ )-NHQS comp-
lex and NHOS.

A: Co(I)-NHQS B: NHQS
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8.2 Co(])-NHQS Compiex &Moo 48 pH % B
M2 g

Complex 2] ol #3 pH 2 ¥l BEE R
7] Bdle] KRS RE w9} 2o] R Co(l)
-NHQS complex & & pH Foll A Bsie] 2ol &
RIS BLE PEF H R Table [ 2} v}, Table
{4 complex &= pH 4~4.35 o4 EEf % 20~40min,

ol el WMXES vei o pH 4.5 ¢l A = 12he. B

HAE BEEE B} g4E ¢ 5 A A K
el A complex WS pH & {EFF 4.52 W 32
25 BEEE EHES BN 30min KEHE 25°C
A4 REH

Table | Effect of pH and Time. {Co{ I )14 xg/50ml)

pH Absorbance
Time\| 3.0 | 40 | 45| so | 60
smin| 0.541 0.5 0.552 0.552] 0,552
10 (544 548 563 565 552
15 547 360 (572 .560] 547
20 | .530 565 .5375 569 546
25 ’ 552 570 .570]  .570] .544
s | .ss4 572 572 .57 542
9 | .7 575 L5 573 540
12 . | ] 0.575 |
3.3 RE= V¥

AIES complex ¥#%-S water bath Lo]A 100°C 2 30
min. fn#i% 25°CZ BHAA oA BIES WES &
B& Table I 9} 2,

mEFES Bt BEEAE fle Bkt do=
2 o] complex & #d] g KEYE AL &
4 e},

Table [ Effect of Temperature.

Heating
(water_bath) Absorbance
before 0.575
after 0.573

3.4 BB BREE

BYEREY BRIES @EZA 50m! 9 volumetric flask
o Co(H) 147up & TRehel AR whoh ol IBMG
Co( ¥ )-NHQS complex #8¥ 1048 BAstd = BXE
& FEY HB2E Table T 3 2o}, Table M o4 B
= ule} 7o) coefficient of variation & BYEERE B
2o Bt s XEYS ¢ 7 24
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Table §. Reproducibility of Absorbance,
(Co(L) 147 gg/50ml}

Absorhance XX
0. 580 + 0.003
0. 582 + 0.005
0.575 — 0.002
0.575 — 0.002
0. 580 + 0.003
0.37% - 0.002
0.378 : + 0.001
0.572 — 0.005
0. 5380 + 0.003
0.574 — 0,003
mean 0.577 Stand. dev. 0. 0036

Av. dev. 0.0020 Coeff. of Variation 0.62%

3. 5 Complex 2] S

Co(I)-NHQS 8] complex 8] #RE EZHEOH T
Wi 9 Kkt K3 A

3.5 1 ®mitE
NHOS K2 L&Y ke (NHOS)/(Co(X)]8 ¥
& #LAA Fig.29 A BE Ak A, BefA Co
(1)Y HFREL £& 1560z B 93.Tugolh, F &
Yednge) e NHQS g Co()S i # 8:1
ol Bholck, =g Rdiige] Bz o} @S NH
QS & complex 8 Al obF-d &L 93
£ obgE & = ARk )

HE —~ERe NHOS iike] 5.3x107'M Co(ID) %
We VEA Mt (Co)J/[NHQS)Y £ E it
AA BREE WESS REHPS RY HRE Fig. 3

(Y35 : .
os}
g
E wr (B)
5 s
4 03
ﬂ
o2}
o1}
! A L L L L 1
1 2z 3 4 5 3
(NHQS)/{Co(1)]

Fig. 2 Molar ratic test at const. [Co(l)).
A:Co(1) 156 pg/50ml
B:Co( ) 97. 3ug/50ml
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Fig. 3 Molar ratio test at const. [NHOS].
A:NHQS 2.0x104M
B:NHQS 1.0x10-¢M

9 A,Bs} R}, A,Bel4 NHQS ) %= &% 2.0
x1074M, 1.0Xx10"*Molc}, F BEh§Re #E52(Co
(I))/INHQS)S| z}e] #5 3.3 Zhelo wlepA NHOS
9} Co(ll ) EH7) 3:14l complex & RIS #
WAL T+ A,

3.5.2 WiR{tE Co(ll)s} NHQSS ZEES
BE 2.4xX104M R 1L6x10+M = —T3A e
o NHQS 9] Z4&5E #{tAA BIEES BEsis
(NHQS)/(NHQS)+[Co( 1) )ste] MRS EFstd Fig.
49 A,B9} vt o764 [NHOS)/(NHOJ+ (&0
(I8 ftol $ 0759 = BRABAES dees
Co(1 )~NHQS complex ¢] KL NHOS & Co(I )9
EH7t 8:1 80 BREEESi
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Fig. 4 Continuous variation test.
A:Total cone. 2.4 x10-+¥M
B:Total conc. 1.6X10-4M
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LIk REZBEAA 22 KBS KH4EEENE
#E 528mz, pH=4.5, RTHM BHGB 0min YT
Co( )¢ &l 5l 1.0x10-2M NHQS ¥ 1~
2ml & stz 24 24 50ml 2 §3Y 4 £RE
complex o} BEEE RESH] BERS RT R
. Fig. 59} Zc}, Co(H)2| MEE 0.3~6p. p. m. ol A Beer
o &Blo) Rirstel, 6 p.p.om. LIRS B HiAgA
E BEREZ 35 27 >LOAE B3 A 2%

o, BERez £¥ R H5TFRBE 1.1x10t 0]l
.21
1.0
0.8
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=
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i I S E— s
Co{ ) p.p.m.

Fig. 5 Calibration curve,

3. 8 #FO22 K¥
Co(I) 156¢g € Fi3tz 7)o WEEEEXS] cation

Table ¥ Effect of Foreign Cations.

i TRt REs
Table ¥ Effect of Foreign Anions,
i Amount of . : i 3
Anions added . Abs. i Re]ntl;e
(mg/50ml) |  crror(e)
HPO,-- 9. 598 0. 592 0.68
F- 1.338 | . 388 0.00
Br- 7.992 .593 0.85
i- 12.691 | . 592 0.68
CN- 19. 970 no color| obtained
SCN- 38. 140 596 | 1. 36
Citrate 19. 213 .588 | 0. 00
Tartarate 14. 907 .589 1. 87
EDTA 2.902 123 | 79.09

EE anion & —FEEY T K GEEEY b o) B
3t complex 2] BXEE BT BEEA dHelve
EREA 2 B8RS Bifder FRE Table V¥ 9
Vs 72wk

Fe(l), Fe(), Mn(i)e k&® LB FES 4
o = HEY FES Vehiy Cu(lDe Hg(DE fib
jon ol 3 HES Bohe RAE L F 2o Anion
Bl CN- 3 EDTA 9| BES B s ion &
L HEEY gL B FEY WAz B2 #HEsA ¢
€},

3. 9 ARKES TR

BE o] IBAYE(D) B —TEL Hely
Rl R &S BT NHOS 2 E&S) 25 Table
Vol feskstdor, A 2 #fF0] MWEss FEE
£ BEY BXXEEREN AN EREPE 4
Eldich wezbd NHOS & AE& Co(lDY HETE
Rz FRAY o A& oz 42 "o

Table W Determination of Co( ) in Synthetic

[CoCl) 15364g/50ml] Samples.
Amount of . : : =
¢ Relative . Cobalt taken | NHQS methed  Relative
Cations u gde?}[:;il Abs. error(%) No. Cug/50ml) cobalt found : error(%)
Cur* 3.8 | 0.602 2.38 1 60. 49 61. 20 ; +1.2
Ny*+ 40.5 - 585 0.51 44.62 45.12 | +1.1
Fes* 13.2 - 598 1.70 3 34.72 ‘ 36.35 | +1.8
Fer++ 21.9 . 598 1.70 '
Pb*+ 20.7 592 0.68
4

Agr 10.8 . 585 0.51 & ®
Ca** 40.1 . 588 0.00 1) Co([)-NHQS 8] #fs complex & 2=528my: fft
Moo 1.2 572 272 3EAN BEEAE ehdch
Zn** 130.8 -582 1.02 2) Complex 9] BHREE pH4.0~4.514 BAMBE
He* 40.1 565 238 ehyel B B80T BES BL(2100°0)
Biv*+ 83.6 . 595 1.19 o %‘J’s}'ch. REEH T}
AT 270 9% L19 9 Complex 8| AME Biis WHUHLESZ f
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A #5 NHOS 9 Co(l) 9] Ehe 31141,

4) Co(l)2] WA 0.3~6p. p. m ol A Beer 9 Fkjle]
Rirste] NHOS & o]l gt #ERmEe] Co(l)e EE
o FIA E & A

5) Fe(ll), Fe(@m), Cu(I), Mna(I), Heg(l) &
9 #FL Co(IDNY EEA BHEF =7 499 CN-
EDTA Zx $HEFRE 9.

o2 FRARTA YA 72 BEHES
8 T4 ALKER EEH #1d REH @1 222
Hel B € SMAMGAWRN HETH N %
# =80, AR B S ZEASBWER
B#z FEIAt
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