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Abstract: A spectrofluorimetric method has been developed for the determination of free CN™ in real samples

with fluorescent safranine-O. When safranine-O interacts electrostatistically with CN™, the fluorescent intensity

of safranine-O is decreased. Several experimental conditions such as pH of the sample solution and the amount

of safranine-O were optimized. Ag" interfered higher than any other ions. Interference of Ag" could be

disregarded because Ag" was scarcely contained or mostly complexed with CN™ in selected real samples. With
this proposed method, the linear range of CN™ was from 5.0 to 110 ng/mL and the detection limit of CN™
was 2.9 ng/mL. For validating this technique, real samples (Cu, Ag, Au electroplating wastewater, and untreated

wastewater in university and in sewage treatment plant) were used. Recovery yields of 91.5%~106.0% were

obtained. Based on experimental results, it is proposed that this technique can be applied to the practical

determination of free CN™.

Key words: CN~ ion, safranine-O, spectrofluorimetry, electroplating wastewater.
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2.1, Alefat 2

KCN (Aldrich co., U.S.A)3} Safranine-O (Aldrich co.,
USA) 53 2o BE AGELS B4 LTS AL43)
ATt CN” FFE&HL 1000 pg/mL AZEH S 27
1 Safranine-O 92 0.01 M A& N & o] &3}
THEQITE Wl EE gotrRT] {3 AMEE RE Al
oF 892 0.01 M AGENE wHEo] ARE-SIIT pH
-2 0.5 M Na,HPO,9} 0.1 M NaOHZ
A ¢S £ ¥ pH "HE ©] &3t ‘ﬂ%?i‘:}
Aol ALgE go] &4+ Barnstead catridge ©]-=-3}
Al Z2=H (Barnstead co., U.S.A)E ©]&3} =St

=
o
ofje
°p

22. 7171 ¥ Mg=d

&G A|2F safranine-02] &3 Al71E &H317] Sl
Hitachi AH(Japan)2] F-2000 &334 S ARSIt
% 334 33 ¢S 7H7F 518 nmet 576 nm=E

IZANA T FF A7IE SHNeH, EF &
HEY FF 2F9EH ‘n’E ‘qL}H]‘C 2510
nm®] 1t} Bantex 249 300A TIAE pH V|HE AR
gl 58S REAY AP SO #4899

pHE X A3t

23. BMAR oHE7|

Cu, Ag, Au =7 #AY ANEE FHE(I-GHE
AE F olF Bol24R 107 &8 EAAIRRE A}

Btk =3 g % Aol AeeA B
Hee B4 de f71E2 AAE ASEel
(Whatman No. 92)Z AE £ o]§ A HAAER
AHE-EFATE

24. CN HX™3M

o] 7§e] 10 mL F3Z2k2== 7H7te] 6.0x 107
M safranine-O €9 1.0 mLE # 31, CN & 559
27} 5.0~110 ng/mL7} H =2 Yo]Ft}h. 2oke pH

11.0 k=8NS 30 mL 313 go|e42 7K
3 & FFA71E A5

25 AN AlE Le] CN- M

9712l 10 mL ¥3 Z239] 60x10° M

safranine-O &< 1.0 mLE 3}, 2394 THE &
AAEE 3.0 mL F At 2t pH 11.0 $435§
NE 3.0 mL H3tL Hol 4R FA7A F3 £
FFA71E SH A

3. &3 % nF

F safranine-O9} 4 & CN 7} A& 243}
A= 7} pHell weh dEfx 2= s FFA7|d=
S Tt o= o] pHe @l sl AL
‘3;}1:]-. Safranine-02] ¥ =+ 6.0x10° M ZE] kY
=% 40.0 ng/mL7} HA 33, pHE &5
QHEE 5.0 F-E 12.0 7}A] ¥H3}A] 7| HA] saframne o)
o FFANE 435S Fig. 191 YERAATE pH
11.04 of Fo| A717F 78 Bol A=A o)1
o W& pH°ﬂ"1L HFA 717 B AA ZFAEA=T
o= CN7F H'9} ¥h&-3te] ] @o] HCNS &2 EA) 3}
Al o] safranine-O2} 3202 A5 283514 &35}
7] HEY Aot

CN9] F=7F ng/mL Y w 32|k safranine-
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Fig. 1. Effect of the pH on the fluorescent intensity at [Safra-

nine-0] = 6.0 x 10° M and [CN"] = 40.0 ng/mL.

09] Fxof wat FFA7)7t ofgA dexl=A ol o
& LolrR ot N9 TEE 40.0 ng/mLE 18|31
pHE 11.02.2 FTA A7), safranine-02] F=5 1.0
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AR HTE oG HeXE Golr i, AHSEA S
BA] 2 &3 vlws] Bkt AHEGA 7 o
As Wy SRR &S Wy FFA7Y] A BE
79 7<}°] e AR et AREEAE ©A

o] e m= AFd Ax 7IAE FUHHA FaL

Vol. 25, No. 3,2012

Table 1. Tolerance limit" of interfering species for the deter-
mination of CN™ (40.0 ng/mL) in 6.0x 10° M safra-
nine-O solution

Mole ratio® Interfering species

Fi, Cli, 80427, NO37, NOzi, Br’, Ii, 820327,

200 M gz+’ K*, Na*
100  Ca*, Zn*
50  Cd*
30 Ni¥', Hg*, Fe**
10 Ccu**
3 Ag'

“Tolerance limit is the maximum concentration in which there is
less than 3% effect on fluorescent intensity.
®Mole ratio of interfering species to CN™.
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Fig 2. Calibration curve of CN~ at [Saftanine-O] = 6.0 x 10°M
and pH = 11.0.

Table 2. Figures of merit for calibration curve of CN~

5.0~110

-1.59 (£0.06) x + 900.74
(x unit = ng/mL)

Linear range (ng/mL)

Regression equation

Correlation coefficient
(R
Detection limit

0.9947
2.9 ng/mL (= 1.12 x 107 M CN")

Table 3. Determination and recovery yields of CN™ in real

samples
Spiked Found (ng/mL)* Recovery
Samples (ngml)  (x +s)  Yield(%)
. 0.0 14.6(£0.7)
Cu flectioplatmg 20.0 35.8(+ 1.6) 106.0
T
wastewate 400  s26(+£27) 950
. 0.0 19.7(£0.7)
Ag electroplating 20.0 38.1(+1.7) 92.0
wastewater
40.0 56.3(£2.9) 91.5
. 0.0 16.5(£0.6)
ka0 sy o
wastew:
40.0 53.6(£2.5) 92.8
0.00 14.7(£ 1.0)
Untre.ated .Wastewater 20.0 35.0(+ 1.8) 1015
in universi
v 40.0 52.7(£3.1) 95.0
Untreated wastewater ~ 0.00 16.6(%0.8)
in sewage treatment 20.0 34.9(£ 1.6) 91.5
plant 40.0 54.4(£2.6) 94.5

“The mean values were obtained from nine replicate samples.

AT 5SS 91.5-106% oo, A
6.0% o2 ¥|ud A= 235 4S5 U
o} wgha] o] BAHPHLE AA ARl EoUE ng/
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saftanine-OE 7}3}e] E33FFHOZ CN & A FT
Qe e LA B ABE o83l A
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