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Sulfide simple test kit  
for industrial effluents 



Background & Rationale of project 1 

https://th.pixtastock.com/illustration/28750503 
https://www.thaigreenagro.com/กาํจดัโรคในสวนยางพาราแบ/ 
http://punmai1.blogspot.com 
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Presenter
Presentation Notes
Up-to-date, Industry in Thailand continues to grow thereby more production is expected and causes more wastewater
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Iodometric method Methylene blue method 

http://www.safetechthailand.net/articledetail.asp?id=17040 
https://www.wikihow.com/Do-Spectrophotometric-Analysis  
https://www.kisspng.com/png-titration-funnel-laboratory-glassware-chemistry-pu-3000517/ 

Methods used for analysis H₂S in water 

Background & Rationale of project 

Presenter
Presentation Notes
Normally, the measurement of sulfide in water includes the three species. Quantitative Methods of sulfide are the iodometric method and the methylene blue method. The iodometric method is a titration method that difficult to do outside the laboratory and less sensitive than the methylene blue method.



Objectives 3 

To study the efficiency of the test kit  
and compare to the standard methylene blue 

method 

To invent a sulfide simple test kit for industrial 
effluents 



Expected Benefits 4 

Sulfide simple test kit can be used to analyze 
sulfide for industrial effluents 

Be able to  compare  capability of the test kit with 
the standard method 



Project Framework 5 

Create standard 
curve of  

sulfide solutions  

Test with water sample to 
compare  capability  

  

Invent the test kit  

https://chemglass.com/specmate-uv-vis-spectrophotometer 
https://www.fondriest.com/hach-2537800.htm 
 

Standard Sulfide 

Ferric Chloride 

Amine- 
Sulfuric solution  

Methylene Blue 

1 

2 

3 

Presenter
Presentation Notes
Our project framework is divided into 3 procedures. First, analyze with absolute sulfide concentrations using a concentration of 0.1-1 mg S/L  by a spectrophotometric determination for measure absorbance 665 nm. From there create a standard curve before testing with water sample by the methylene blue method. At the procedure of testing with the water sample. We will also use spectrophotometric determination to compare the results both method.



Methodology 6 

https://www.vectorstock.com/royalty-free-vector/conical-flask-with-chemical-colored-solution-vector-3756331 

5 g of N,N-dimethyl- 
P-phenylenediamine oxalate 

H2SO410 M  
9.26 ml  

 

Distilled water 3.7 ml 
Adjust the volume 

to 18.52 ml 

Amine stock solution 

Amine- 
Sulfuric solution  

390 ml  1+1 H2SO410 M 

Presenter
Presentation Notes
Next is the methodology. Early, Preparation of different sulfide concentrations. ZnS solution diluted in distilled water with various concentrations of 0.1-1  mg S/L. 



Methodology 7 

Methylene blue 
 Standard Sulfide  

In various  
consentration  

4.5 ml 

Amine-Sulfuric  
solution 0.3 ml 

FeCl3 0.1 ml 

 3-5 min 

Spectrophotometer at 
664 nm 

Methylene blue 

https://chemglass.com/specmate-uv-vis-spectrophotometer 

Presenter
Presentation Notes
After that, sulfide solutions can react with N-dimethyl-p-phenylenediamine to form methylene blue which a mixed diamine solution was prepared by dissolving 0.08 g of N-dimethyl-p-phenylenediamine sulfate, 0.6 g of iron chloride and 4.0 g of magnesium chloride in 100 ml of 6 M hydrochloric acid. 



8 Results & Discussion 

  
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1 mg/L 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1 mg/L 

Presenter
Presentation Notes
Then, Take a methylene blue to measure the absorbance at a wavelength of 665 nm to create a standard curve.



9 

y = 0.5353x - 0.0175 
R² = 0.9982 
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Fig 2. Standard curve of absorbance at 
different sulfide concentrations  

Results & Discussion 

y = 0.4845x + 0.0059 
R² = 0.997 
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Fig 3. Standard curve of absorbance 
at different sulfide concentrations  

with addition of NH3H2PO4  

Presenter
Presentation Notes
Then, Take a methylene blue to measure the absorbance at a wavelength of 665 nm to create a standard curve.



10 Methodology 

Color bar 

Test kit 

Presenter
Presentation Notes
In the part of the invention test kit. We have recorded the color intensity of methylene blue and the absolute concentration of sulfide solution from 0.1- 1 mg S / L to be used as a color bar and developed into a test kit. 
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Water sample  
2.25ml 

Methylene blue 

 3-5 min 

Methodology 

PSU solution 
0.2 ml 

Presenter
Presentation Notes
After we created the test kit. We will test with water samples containing sulfide by using the methylene blue method. First, Put the water sample containing sulfide in the test tube to have the volume equal to the standard sulfide solution. Then, dripping N-dimethyl-p-phenylenediamine in the formation of methylene blue.
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Water samples 
 from factories 

 

Sulfide concentration (mg/L) % Error 

Test kit (X) Spectrophotometen (Y) 
𝑥𝑥 − 𝑦𝑦
𝑦𝑦

× 100 

Concentrated latex 1 0.25±0.06 0.20±0.05 22.96 

Concentrated latex 2 0.97±0.03 1.14±0.14 15.29 

Concentrated latex 3 0.75±0.22 0.78±0.26 3.61 

Concentrated latex 4 0.78±0.10 0.97±0.22 19.39 

Concentrated latex 5 0.65±0.05 0.92±0.12 29.26 

Pail oil mill 1 0.65±0.05 0.75±0.11 12.98 

Pail oil mill 2 0.93±0.08 1.27±0.21 26.37 

Canned fish 1  0.60±0.22 0.62±0.10 3.50 

Canned fish 2 1.02±0.43 0.88±0.21 16.08 

Frozen seafood 0.58±0.21 0.74±0.15 20.85 

mean 17.03 

Table 1. Comparison of sample analysis results obtained from our test kit and the reference methods 

Results & Discussion 

[S2-] < 1 mg/L (Thai industrial effluent standard, 2559) 

Presenter
Presentation Notes
The results of the analysis of water samples obtained from our test kits and the reference methods may have more or fewer errors. 
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https://www.envilab.com/our-service-1.php?ติดตามการทาํงานของระบบบาํบดันํ้าเสีย_(Monitoring)&IDW=5 

Conclusion 

Advantages of the developed test kit 

Reduce  the number and amount 
chemical 

Cost-effective  

Can be used and the 
result is obtained on site. 

Convenient and faster 

NH3H2PO4, NaOH 
 

Presenter
Presentation Notes
Cause of interference ................................. . Problems concerning sample collection, the storage, and preservation of water sample, and the determination procedure because dissolved sulfide in water is rapidly oxidized in contact with air and readily escapes as gaseous hydrogen sulfide into the air. Including the expertise of the experimenter and device performance both in our test kit and reference methods. However, we think that the test set will come out with the least error and acceptable.             
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