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Determination of Ammonia Nitrogen by Color Saturation
Measurement System

Hyeong-Choon Lee'
Dept. of Food and Nutrition, Seowon University, Cheongju, Korea

ABSTRACT

Objectives: The objective of this study was to investigate whether the ammonia nitrogen concentration of
aqueous samples such as drinking water can be determined by measuring the saturation of the samples colored
by indophenol method.

Methods: A color saturation measurement system was constructed by connecting a notebook computer to an
image acquisition device composed of a PC camera and a light source, and was then used to measure the
saturation of samples colored by blue indophenol complex.

Results: Between two available light sources, a fluorescent lamp was selected due to its demonstrating better
linearity between color saturation and ammonia nitrogen concentration. Prediction by quadratic regression was
more accurate than by linear regression, and prediction by quadratic regression in the concentration range of 0.1-
1.0 mg// was more accurate than in the concentration range of 0.0-1.0 mg//. Regression-based predictions over
0.25 mg/l, 0.55 mg// and 0.75 mg// concentrations were implemented both by spectrophotometric method and
by measuring color saturation. In the case of 0.25 mg//, the predicted concentration by spectrophotometric
method was 0.2561+0.0076 mg// and the predicted concentration by measuring color saturation was 0.246+
0.0086 mg/l (p=0.051). In the case of 0.55 mg//, they were 0.5611+0.0068 mg// and 0.564+0.0166 mg//
(p=0.660). In the case of 0.75 mg//, they were 0.755+0.0139 mg// and 0.762+0.0088 mg// (p=0.215).

Conclusions: There were no statistically significant differences (p>0.05) between the data from the two
methods in all three of the concentrations. Therefore, the color saturation measurement method proposed in this
paper may be considered applicable for determining the ammonia nitrogen concentration of aqueous samples
such as drinking water.
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Fig. 1. Schematic diagram of image acquisition apparatrus.
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Fig. 2. The image showing color saturation measurement
area as a 40x30 pixel rectangle on the cell
containing blue colored solution of 0.5 mg// NH;-
N concentration.
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l

Setting a 30X 40 pixel measurement area on the image of
sample cell containing colored solution

)

Getting the average saturation value
of the measurement area

Displaying the average saturation value

Fig. 3. Flowchart of computer program for getting the
color saturation from the image of blue colored
sample solution.
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Fig. 4. Changes of color saturation taken by a saturation
measurement system having a fluorescent lamp or
a LED lamp as a light source on NH;-N
concentration.
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Fig. 5. Linear and quadratic regressions for predicting
NH;-N concentration from color saturation taken
by saturation measurement system having a
fluorescent lamp as a light source. Quadratic
regressions were conducted in the concentration
range of 0.0~1.0 mg// (middle) and 0.1~1.0 mg//
(lower).
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Table 1. Coefficient of determination of quadratic regression models for the prediction of NH;-N concentration in the

concentration range of 0.0~1.0 mg// and 0.1~1.0 mg//

NH;-N concentration range (mg//)

t-value p-value
0.0~1.0 0.1~1.0
Coefficient of determination ~ 0.9954+0.0021" 0.9971£0.0019 3.780 0.0054
Ymeantstandard deviation for 9 replicates.
FE 1.0 mgrAle] s% ¥91E 1A 749 244 E==Aol 23 o ZA & 0.246+0.0086 mg/=A t7
AGEe] Bt FFUARE 0.9971+0.00191tt. o] gk A3} FEA% 9 parel 0.0510]5L F7EA] Hhy
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mmg
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Table 2. Prediction of NH;-N concentrations by spectrophotometric method using Shimadzu UV 1201 and by measuring color

saturation using saturation measurement System

NH;-N concentration

Predicted concentration

t-value p-value

(mg/l) Shimadzu UV 1201”7  PC-camera system?®

0.25 0.256+0.0076> 0.24610.0086 2.290 0.051
0.55 0.561+0.0068" 0.56410.0166 -0.466 0.660
0.75 0.755+0.0139% 0.76210.0088 -1.348 0.215

Dby simple linear regression in the NH;-N concentration range of 0.0~1.0 (mg/l).
Yby quadratic regression in the NH;-N concentration range of 0.1~1.0 (mg/l).

Ymeantstandard deviation for 9 replicates.
“meantstandard deviation for 6 replicates.
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