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Polarographic and stripping voltammetric determination of thiourea in the

lower ppm and ppb range

Thiourea forms highly insoluble compounds with mercury. The resulting anodic waves are

Summary
used for the polarographic determination of thiourea. For the analysis of very small quantities
~{ppb), eathedic-adsorption-voltammetry (CSV) is used. The DP method is employed in both
cases.
Apparatus . 2.646.003X VA Processor with 2.647.0020 VA Stand
' - or
b 2.506.0010 Polarecord or 2.626.0010 Polarecord with 2. 663 002X VA Stand, eventually
2.608.0010 VA Controller
Reagents » Elektrolyte solution
o ¢(NaOH) =2 mol/L from NaOH " suprapur
> Standard solution
p(Thiourea) = 100 mg/L as stock solution in dist. water.
More dilute: solutions must be freshly prepared daily from the stock solution.
Method » Range 0.2 ... 2 mg/L thiourea

Sample solutnon (10mL) and 10 mL electrolyte solution are deaerated well with nitrogen in
a polarographic vessel. The DP polarogram is then recorded at the DME between -0.45V

~ and -0.15 V. with a pulse amplitude of +50 mV. The peak.potential of. thiourea is at ca.
-0.26 V.

The content is determined by the standard addition method. After every standard addmon,
deaerate well with nitrogen. ’

» Range 5... 60 pg/L thiourea

Sample solution (10 mL) and 10 mL electrolyte solution are deaerated well with nitrogen
in a polarographic vessel. The stripping voltammogram is then recorded at the HMDE un-
der the following conditions:

Electrolysis with stirring -~ 120 s at-0.2V
Electrolysis without stirring 30sat-02V
Voltage sweep ; -0.5Vat-~09V
Pulse amplitude \ - -50 mv

The potential of the stripping peak is at ca. -0.75 V.

The contént is determined from the (non- linear) calnbratnon curve, which must be set up
beforehand. .




No. 192/1 e O.Metrohm Page 2

Polarograph:c and stnppmg voltammetric determmatlon of thiourea in the

lower ppm and ppb range .

Remarks

» The largest possible mercury drops should be used ("9” Page 2 646; "3" 663).

» Chioride ions up to a content of 10 ppm do not interfere with the.stripping. voltammetry
determination.

» If the sample contains more than 2 mg/L thiourea, it must be diluted for the polarographic
determination (non-linear region).

» More dilute electrolyte solutions or smaller drop sizes restrict the working range. (Neutral-
ise acidic sample solutions beforehand.)
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Program 646 for the polarographic detérmination

Thinharnstof$ ppm-Bereich METHOD 18 PAGE 3
MPL 1 EL. TYFE MME OFERATION SERUENCE

OPERATIONS -PARAMETERS

STIR PURGE |Ba s -
BPURGE; BSTIR
EADDL
STIR PURGE 35
@STIR ;BPURGE; 5 =
DME  GMERS 3 =
M, MODE OPH o8 mY
T.3TEP 1.8 =
UJSET 458 Y
SWF B L
U, EHD =155 W
U.5TEP 2w
Sh.RATE 2.8 mvs =
HMEARS S ADDLIE: 5 =

EEEP END
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Polarographic and stripping voltammetric determination of thiourea in the
lower ppm and ppb range |

Fig. 2 Curve examples 646. Found 0.31 mg/L thiourea by the polarographic method

J,2ET= -458 ¥ . OIv= 198 wY CURVE:S OFM &2 8 8 I-nA
ls) zs ate] s e - 1ES 156 175 268 2es 258
...... l | | | | 1 | | | | 1
""" — — Thich.
— )
| I | T | i | |
U.END= =158 m¥ B
Fig. 3  Program 646 for the stripping voltammetry determination
Thicharnstoff ppb-Bereich METHOD 38 PAGE 3
MPL 1 EL.TYPE MME OFERATION SEQUENCE
OPERATIONSPARAMETERS OPERATIOHSPARAMETER S
1 STIR PURGE ; 88 s S, RATE 2.8 mVs s
2 BEEP HOLD  ; 1@ BMEAS SREP} 2; .
3 (REP, 11 BEEP EWD
4" PURGE ;STIR 3! s .
S OPURGE; 18 =
6 HMDE MEMS 120 s
£3 M. MODE OPN. =58 wY
sk T.STEP 1.8 =
& U.SET CO-EBE nY
? @STIR ; ‘ | =
& MERS .
£a M. MODE OFN - -58 oY
g T.STEP 1.0 =
8c U.SET -E86  mY
9 SWF @ B =
] U.END =-2380 gy
ob U, STEP 2wy
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Curve example 646.

Found 16.5 ugiL thiourea by the stripping voltammetry method from the calibration curve

Fig. 4
U.SET=
5= B
...... |
|
- U.END
Fig. 5
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Calibration curve for the stripping voltammetry method
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