4
(

; PBRU SCIENCE JOURNAL
A 2021.18(1) : 52-61

NITWRAIUNT AN ARDUAINTUNNLTNIUANMNNTZANNUDIUN LU AT

Development of a Test Kit for Determining Water Hardness of Swimming Pools
sy Famng ", B5und yayile’ uaz Witen nedlidly?

Memoon Sattar', Nirun Boonying1 and Fareeda Hayeeye2

'AMEANENANAR TN IUASGININ NUIINESEN AR MIANTIE INeNYREa

‘anusAnemaniuazimaluladl amanenaeasaauaiung negamilani

7Facu/ty of Sports and Health Science, Thailand National Sports University, Yala
2Facu/ty of Science and Technology, Prince of Songkla University, Pattani
*Corresponding author; E-mail: memoonsattar@gmail.com

Received: 25 December 2020 /Revised: 20 January 2021 /Accepted: 19 February 2021
UNAnta

MAseRETRuNgANAaauANNITANTen Ine AEMANNTAUFIUNIIMIAIINNTZANNTINT DS

aaa

118283an17nmentiugansazatudnne lwaslalasuuuaaiiduduaLAmas Nn1IMAaeaLLLEad91

WA IUTUTANAABLANNITHNLEIUI AINIIUITENLINGANAAB LN R UNTUAINITONIAIAIN
% o” 1 09/ L7 dl a dl = o aal

nezfnerasiluaszdiai ualiiAianunaiaraenliiny 10% Wemauiudanisinmesauuunnsgiu

o

aniasagzaanAan1s I ULAZ AN ARTUAALWNIIILATIZY NN MinTuNaatinasmEane lunanling

o

= g ] P &y o . Ay '
1 UIMN u’aﬂqr}ﬂuﬂqﬁ“ﬂqﬂ']ﬂ']']llﬂﬁ‘z@’]ﬂﬂl@\?uqﬂqﬂ‘qﬁmmﬁﬂu?;NllWumuiu@quﬂ?‘ﬂqmm@\?@’]ﬂﬁﬂwu@ﬂﬂqq

q

aa = = ] P & Ao P g g
QﬁmqmﬁﬁquLLUUVLV]LWim N 95% Sﬁ\'iLﬂu“ﬂﬂL@Lﬂl@\i‘qﬂV]ﬁ@@‘]_lﬁqqﬂﬂizﬁq\iﬁl@\?uqmwmuqﬁluu

o s ¥ 1% aaa
ﬂ’]ﬁ’]ﬂty: AITNNTZAN TANAADL ﬂ’WVLVlLVli‘ﬁlﬂ']El’aﬁW]L’ﬂ

Abstract

In this work, the water hardness test kit was developed base on the titration with EDTA by using
Eriochrome black T as an indicator. The small-scale experiment was used for the water hardness test
kits. From this study, the developed test kit can determine the hardness of the pool water, giving a
percent relative error of less than 10% as compared with the standard titration method. The advantages
of hardness analysis with test kits were a convenience for field test of local water and give quick results
in 1 minute. In addition, the cost estimation of the test kit was lower than the standard method up to

95%.
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Figure 1 Procedures for using the test kit;

(a) Sample water 10 cm® (b) Drop of reagent No.1
until a pink solution (c) Drop by drop of reagent

No. 2 until the color changes from pink to blue
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Table 1. Comparison of hardness analysis by using EDTA titration and test kit

PBRU SCIENCE JOURNAL
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Hardness * S.D. (ppm)

Concentration of

% Error between

EDTA titration and

Caco, EDTA Titration* Test Kits**; test kits
(ppm) (%RSD) (%RSD)
20 19+ 0.57 20 +£0.00 5
(3.09) (0.00)
40 38 +1.53 40 £ 1.41 5
(3.98) (3.53)
60 60 £ 1.25 60 + 0.00 0
(2.09) (0.00)
80 79+1.75 80+ 1.00 1
(2.22) (1.25)
100 100 £ 2.52 100 £ 1.74 0
(2.51) (1.74)
120 118 £ 1.53 120 £ 1.40 2

(1.29) (1.17)

From *3 and **100 replicate analyses (Reagent No.3)

Table 2. Results of hardness testing of sample water from swimming pool

Hardness (ppm) + SD.

Sample water from swimming

% Error between EDTA

titration and test kits

000l EDTA Titration® Test Kits**
(%RSD) (%RSD)

TNSU Yala 86 £ 2.65 90 + 1.00 4
(3.08) (1.11)

PSU Hatyai 92 +3.05 100 + 1.40 9
(3.33) (1.40)

CS Hotel Pattani 87 +4.04 90 +£1.73 3
(4.66) (1.79)

PBRU Science Journal
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Table 2. Results of hardness testing of sample water from swimming pool (cont.)

Hardness (ppm) + SD.

Sample water from swimming

% Error between EDTA

titration and test kits

000l EDTA Titration*® Test Kits**
(%RSD) (%RSD)

PSU Pattani 94 + 3.05 100 + 1.97 6
(3.23) (1.98)

Lamtongupatam School 98 £2.08 100 £ 1.74 2
(2.13) (1.74)

Yellow Swimming Pool 96 +4.04 100 £ 2.19 4
Pattani (4.22) (2.22)

From *3 and **100 replicate analyses (Reagent No.3)
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