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Abstract 

An electroanalyhcal method for the determmatlon of trace-amounts of furazobdone, based on derlvattve 
chronopotenttometry of furazohdone accumulated adsorptively on the surface of a hangmg mercury drop electrode, 
has been developed The dependences of the peak current of reduction of adsorbed furazohdone OR the preconcen- 
tratmn trme and the preconcentratlon potential are discussed The electrode reactlon was found to be totally 
lrreverslble Opttmum expenmental cnndltlons Include 9 0 x 10m3 mol I-’ KOH and a prewncentratlon potential of 
-030 V (vs SCE) Under these condltlons, the detection lnmt and the lmear range are 1 OX lOA” and 
3 4 x 10e9-1 4 x 10e6 md I-‘, respectively, for an accumulation time of 60 s The method was applied to samples of 
furazuhdone tablets 
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Furazohdone, 3-(5rntrofurfuryhdeneammo)- 
Z-oxazohdone, 1s a synthetic mtrofuran derivative 
wrth a mtro group at the S-posrtlon on the furan 
rmg It has been wuleIy used m the treatment of 
caecal coccldrosrs m chrckens and necrotrc enten- 
trs m swme It is generally added to ammal feeds 
to prevent various poultry and swme drseases In 
man thrs drug is therapeutically effectively as an 
antrbactenal and bactericidal agent 

Furazohdone has been determined by hqurd 
chromatography [1,2), Chin-layer chromatography 
131, spectrophotometry 141, colour reactions 151, 
turbrdunetry [61 and polarography [7-101, but ht- 
tle attention has been paid to the polarographlc 
determmatron of furazcthdone Vlgnoh et al [lo] 
found that the Ilkovrocequatlon was obeyed for 
lo-40 pg ml-’ of furazohdone and the practrcal 
hmrt of determmatron wan 5-10 pg ml-’ Morales 
et al [7] determined furazohdone polarographr- 

tally m pyrrdme-formic acid buffer (pH 4 5) con- 
taming 0 1 mol I-’ tetramethylammomum &IO- 
ride The calrbratron graph was rectumear from 
124 X 10e6 to 5 88 X 10m3 mol 1-l and the de- 
tection hmrt was 124 x 10m6 mol 1-l 

There has been Increasing interest m adsorp- 
tive accumulation measurements, known as ad- 
sorptron voltammetry of trace organic and mor- 
game substances that cannot be accumulated by 
electrolysrs [11,12] More recently, an ultra-trace 
electroanalytrcal method for the determmatron of 
morgamc ions, e g , non, bismuth and beryllium, 
called derrvatwe adsorptron chronopotentrometry 
has been proposed This method 1s srmrlar to 
chronopotentmmetrlc strrppmg analysis, and its 
theory has been reported [13-161 In this method, 
instead of electrolytrc accumulation, morgamc 
complexes can be accumulated by adsorption and 
the derrvatrve of time with respect to potential 1s 
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then recorded Up to now, derivative adsorption 
chronopotentlometrlc of orgamc substances has 
not been reported 

In this work, the derivative adsorption 
chronopotentlometrlc determmatlon of furazoh- 
done at a hangmg mercury drop electrode 
(HMDE) was developed The method was ap- 
plied to samples of tablets and urine 

EXPERIMENTAL 

Apparatus 
A Model DPSA3 strlppmg analyser (Shan- 

dong Seventh Electromc Factory) for derivative 
adsorption chronopotentlometry or a Model 79-l 
voltammetnc analyser (Jman Fourth Radio Fac- 
tory) for linear or cychc adsorption voltammetry 
coupled with a Model LZ,-200 X-Y recorder 
(Shanghai Dahua instrument Factory) was used 
m connection with a cell, using potentlostatlc 
control of the electrode potential by means of a 
three-electrode system conslstmg of a Model SH- 
84 HMDE (Department of Chemistry, Shandong 
Umveraty) as the workmg electrode, a platinum 
plate as the counter electrode and a saturated 
calomel electrode (SCE) as the reference elec- 
trode, connected to the analyte In the precon- 
centratlon step, the solution was stu-red with a 
PTFE-coated stlrrmg bar, rotated by a Model 
78-1 magnetic stirrer (Nanhul Telecommumca- 
tlon Eqmpment Factory) 

Reagents and soiutrons 
A ca lo-* mol I- ’ stock standard solution of 

furazohdone was prepared by dlssolvmg the ap- 
propriate amount of furazohdone (> 99%) m N, 
N-dlmethylformamlde (DMF) The solution was 
stored m the dark Workmg standard solutions 
were obtained by diluting the stock standard solu- 
tion with water Other reagents were of analyti- 
cal-reagent grade and all solutions were prepared 
wrth doubly distilled water 

Procedure 
The supporting electrolyte conslsted of 9 X 

10e3 mol 1-l KOH The solution was deaerated 
for 10 mm with pure nitrogen The measurements 
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were carried out after a preconcentratlon step m 
which the solution was usually stirred for 60 s at a 
preconcentration potential, E,, of - 0 30 V (vs 
SCE) For derlvatlve adsorption chronopoten- 
tlometry, after a rest period of 30 s, the potentlo- 
static circuitry was disconnected and a constant 
reducing current, l,, of 1 PA was passed through 
the HMDE and the counter electrode The plot 
of d t/dE vs E was stored m a strlppmg analyser 
and subsequently plotted All potentials were 
measured against the SCE 

RESULTS AND DISCUSSION 

Adsorptwzty and denvatrve aakorptzon chro- 
nopotentlogram of firazolrdone 

Figure 1 shows the drop time as a function of 
potential for solutions with and without furazoh- 
done m 9 x 10e3 mol 1-l KOH When DMF 1s 
added to the solution, the drop time decreases m 
the range of -0 05 to - 12 V, which suggests 
that the DMF is adsorbed at the mercury elec- 
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ElVvsSCE 

Rg 1 Drop time curves (1) 9x 10m3 mol I-’ KOH, (2) (1) + 
2 6 x 10e4 mol 1-l DMF, (3) (2) + 3 4 X 10m4 mol I-’ fura- 
zohdone 
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El V vs 3M Ag-AgCI 
Fig 2 Normal-pulse pularogram for the reduction of furazoh- 
done (9~ 10v3 mol I-’ KOH, 156x 10m4 mol 1-l furazoh- 
done t, = 1 s, u = 5 mV s-l 

trode In the presence of furazohdone, the drop 
time decreases again A peak is observed m the 
normal-pulse polarogram for the reduction of fu- 
razohdone (Fig 2) In 9 0 X low3 mol I-’ KOH 
solution, 90 reduction peak appears on the ad- 
sorption voltammogram m the potential range 
from -0 4 to - 16 V When 5 2 X lo-’ mol 1-l 
DMF 1s added to this solution, a peak appears at 
- 128 V When a micro-amount of furazohdone 
IS added to a solution contammg DMF, a very 
sensltlve peak appears at about -0 60 V (Fig 3) 
It 1s obvious that the sensltlve peak results from 
reduction of furazohdone 

Typical derlvatlve adsorptlon chronopoten- 
tlograms at different preconcentratlon times, t,, 
are shown m Fig 4 The peak he&t, (dt/dE),, 
mcreases on extending t, These features are 
characterlstlc of a reactlon of adsorbed reactants 
on the electrode [17-211 The adsorptlvlty of fu- 
razohdone on the surface of the mercury elec- 
trode IS dependent on the preconcentratlon po- 
tentlal, E, The relatlonshlp between lP and E, IS 
shown m Fig 5 Obviously, the adsorption 1s 
strongest at a preconcentratlon potential of - 0 30 
V 

Rg 3 Denvatlve adsorptlon chronopotentlograms of furazoh- 
done (1) 9 X lo-’ mol 1-l KOH, (2) (1) + 5 2 X lo-’ moll-l 
DMF, (3) (1) + 4 8 X 10e8 mol 1-l furazohdone, (4) (1) + 
7 7 x 10-s mol 1-l furazohdone Sensrtmhes of the analyser 
and recorder, 5 and 50 mV cm-‘, respectwely E, = -0 30 V, 
I, = 60 s, I, = 10 /LA 

l-l 
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ElVvs SCE 
Rg 4 Denvatwe chronopotentlograms of reduction of fura- 
zohdone adsorbed at preconcentration times, t,, of (1) 30 and 
(2) 60 s 9 x 10m3 mol 1-l KOH, 7 2 x 10m8 mol I-’ fura&- 
done Sensltlvltres of the analyser and recorder, 10 and 50 mV 
cm-‘, respectwely E, --030V,r,=lfiA 



126 

6- 

C- 

9 
-c 

Z- 

o- 

uv “I SCE 

F@ 5 Dependence of the peak current of reduction of 
adsorbed furmhdone on the preconcentratmn potential 
Condkms as m l?g 3 

Figure 6 shows the linear sweep cychc adsorp- 
tion voltammogram of furazohdone When the 
potential sweeps negatively from - 0 30 to - 0 80 
V, a reduction peak of furazohdone appears at 
about - 0 55 V When the potential sweeps posl- 
twely from -0 80 to -0 30 V, no anodic peak 

I L L 1 

-03 -05 -07 -09 

EIVvs SCE 

FQJ 6 Lmear sweep cychc voltammogram of a-bed fura- 
zohdene 9~10‘~mull~‘KOH,28x10-~moll~~fura~0h- 
done E,--O3oV,i,-6os,u=14omVs~’ 
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TABLE 1 

Results for determination of furazohdone m tablets 

Sample Amount Amount Recovery 
stated found (o/o) 
(mg) (mg) 

A 100 102 100 
B 100 101 92 

appears It can be concluded that the mterfaclal 
reduction of furazolldone 1s a totally lrreverslble 
process [ 191 

Analytical appltcatton 
It was experimentally found that the peak cur- 

rent was dependent on the concentration of the 
supportmg electrolyte, E,, ta and the reducing 
current, I,, the optimum conditions are 9 X 10m3 
mall-’ KOH, E,= -030 V and t,=60 s The 
smaller IS zO, the larger IS the peak height, 1 PA 
was chosen for subsequent expeIvnents The lm- 
ear range of derwatrve adsorptlon chronopoten- 
tlometry of furazohdone IS 3 4 X 10e9-1 4 X lo-’ 
mol 1-l and the hnut of detection 1s 10 X lo-” 
mol I-‘, respectmely, for a preconcentratlon time 
of 60 s 

About 0 04 g of powdered furazohdone tablets 
was dissolved m DMF, transferred into a lo-ml 
volumetric flask and diluted to the mark with 
DMF A 50 ~1 volume of solution was transferred 
mto a 25-ml volumetrrc flask, then 50-~1 ahquots 
were taken and added to 25 ml of 9 X 10m3 mol 
I- ’ KOH solution and analysed by applying the 
standard addition method 

The results are summanzed m Table 1 The 
recovery of added furazohdone was 92-100% 

TABLE 2 

Results of determmation of furazohdone III urme at dtierent 
times a 

Sample A Sample B 

Time(h) (dt/d.E),,krn) Tune(h) (dt/dE),km) 

0 3 25 0 300 
24 325 24 2 85 
48 3 25 48 280 

a 9x 1O-3 mol 1-l KOH, 6 2~ lo-* mol 1-l furazohdone, 
other experunental concht~ons as m kg 3 
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The results for the determmatlon of furazohdone 
are 111 agreement Hrlth the stated contents It was 
experunentally found that furazohdone was stable 
m urme for more than 48 h (see Table 2) It 1s 
possible to determme micro-amounts of furazoh- 
done m urine by this method 

This project 1s supported by the National SW 
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