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g 24 &4 939 1405am™'9 4 €] symmetric carboxylate ion stretchel] <J3t tRUg slululo)e §4 53 o)8st
9 BA 2425 33 F 5E AMRNE HEUY 35 $4% UY 234 dRUE shuluo|Ee didle +01% w/
voldlen, a4d digtd £0.3% w/veldidt.

Abstract: A method to analyse the concentration of mixture { AC/urea) and the concentration of urea or AC alone
was developed. In this study, the decomposition of AC solution to ammonium bicarbonate was suppressed by using of 15
% w/v ammonia as a solvent, and the error of equilibrium point was maintained less than 1%. Strong peaks at 1600cm™"
for urea and at 1405em™ for AC, corresponding to the N-H bending and symmetric carboxylate ion stretch, were used to
construct calibration graph and equations for the measurement of concentration. The errors of calculated concentration
were +0.1% w/v for AC and +0.3% w/v for urea.
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Fig. 1. Calibration graph for ammonium carbamate

and urea.
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Fig. 2. FTIR spectrum of ammonium carbamate(5

% w/v solution ).
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Fig. 3. FTIR spectrum of urea(10% w/v solution).
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Table 1. Absorbance Vs Concentration Data from Calibration Spectra.

Concentration of Mixture Absorbance at Absorbance at | Calculated Concen’ Error
(AC/urea, % w/v) 1405em™! 1600cm™! tration( % w/v)

0.1 0.0063 0.0020 0.10 0.00

0.2 0.0180 0.0030 0.29 +0.09

0.55 . 0.0401 0.0126 0.65 +0.10

1.00 0.0657 0.0305 1.07 +0.07

AC 3.00 0.1878 0.0754 311 +0.11

4.00 0.2347 0.0985 392 —0.08

5.00 0.2908 0.1233 491 —0.09

7.07 04113 0.1638 7.08 +0.01

10.03 0.5691 0.2205 10.05 +0.02

0.10 0.0004 0.0048 0.09 -0.01

1.00 0.0100 0.0526 1.03 +0.03

Urea 3.00 0.0168 0.1502 2.99 -0.01

5.00 0.0280 0.2462 498 —0.02

7.00 0.0349 0.3416 7.01 +0.01

10.00 0.0474 047752 10.00 0.00

Table 2. Calculation of the Concentration of Mixture( Ammonium Carbamate/Urea)

Sample Concentration Concentraion of AC(% w/v) Concentration of Urea ( % w/v)
of Mixture
No. (AC/urea) Analysis Calculation Error Analysis Calculation Error
1 0.05 0.24 0.19 —0.05 475 4.59 —0.16
2 0.10 051 0.52 +0.01 501 489 -0.12
3 0.30 1.22 1.24 +0.02 3.76 348 —0.28
4 1.00 0.99 1.01 +0.02 1.03 1.00 —0.03
5 3.00 373 368 —0.05 1.28 1.07 —-0.21
6 10.00 5.03 496 —0.07 050 0.25 —0.25
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