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Introduction 

The purity and pH of the deionized (Type II) water (DI water) in the Chemicum building DI water 

line (outlets marked as WDC) was tested. The purity and pH of  water affects its users. 

Measuring water quality allows its users to adjust their practice and usage of water to correlate 

with their experimental needs and lab requirements. 

 

Rooms Tested 

The DI water outlets of five rooms  in the Chemicum building (1049, 1082, 1095, 4007 and 

4010) were chosen to be tested for water quality. The DI water in the rooms chosen is used at 

varying levels. DI water in rooms 1095 and 4010 is used frequently. In rooms 1049, 1082 and 

4007 the DI water outlets are used infrequently. The water tested was taken from the WDC (cold 

deionized water) taps. 

 

Determination of Water Purity Procedure 

The TOC, pH, and UV-Vis absorbance of the DI water was measured for each room on several 

days. 

TOC (total organic carbon or total oxidizable carbon) indicates presence of organic impurities. 

The operating principle of a TOC meter is the following: the organic material in the water is 

oxidized and the amount of produced CO2 is measured.  

In order to measure the TOC we used a Millipore A10 TOC Analyzer device. The device was 

attached to the water tap and was filled with a new supply of water after measuring the present 

water fill. This cycle of filling and measuring the water fill took the device around 6 minutes. The 

amount of water used in each filling cycle varied significantly, but for the unknown reason which 

may needs further investigation. We measured the amount of water filled each cycle for some of 

the rooms on some days. Below the total volume of these water fill measurements is shown. 

During TOC measurements the first results were always higher than the following ones. So, we 

ran the TOC device until the TOC readings became stable, which on average took an hour to an 

hour and a half. In some cases the readings did not become stable, but continued showing 

downward trend. In the latter case we fitted the experimental TOC values with the model TOC = 

TOC final  (1+ ) by varying the parameters  a ,  b  and TOC final . If the fitted model gives lowerea bt−  

TOC final  value than the directly obtained experimental TOC, we opted for TOC final  given by the 

model. If the fitted model gives higher TOC final  value than the directly obtained experimental 
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TOC, we opted for the experimental TOC. 

TOC values of 2-5 ppb are very good and Milli Q water should have these values. Acceptable 

deionized water should have TOC values of below 40 ppb, according to the specifications of the 

manufacturer of the deionized water unit. 

 

UV-Vis is absorption spectroscopy that uses light in the ultraviolet and visible spectrum regions. 

It can be used for determining organic compounds and possible contaminants in water, because 

these compounds are the main ones that absorb UV radiation in water. 

UV-Vis absorbance was measured using a Thermo Scientific EVO 300 spectrophotometer as 

follows. Before beginning measurements the spectrometer was calibrated with highly pure 

Milli-Q water to be used for setting the baseline. Milli-Q water is more deeply purified that the 

deionized water: it has additionally passed through ion exchange and activated carbon 

cartridges, as well as through a UV treatment cell. The wavelength measured was from 190 nm 

to 600 nm. The cuvette was rinsed with the DI water being measured three to four times before 

each scan. Scans for each individual room were repeated until the UV-Vis absorbance level was 

relatively uniform. On average six scans were taken for each room on one measurement day. 

The data in the Table below shows the UV-Vis absorbance for the 200 nm wavelength region for 

each of the five rooms on three different days. DI water having absorbance at 200 nm below 

0.004 can be considered to be of good quality. Absorbance values above 0.004 are considered 

to be significant and may show contamination. High absorbance levels could also be due to the 

absorbance of inorganic materials.We consider negative values to indicate that the DI water is 

pure and are most likely due to impurities in the Milli-Q water ,that selected as the baseline.  

 

To measure the pH we used an Elmetron CP 411 pH meter and Oakton WD-35801-00 

electrode, which we calibrated before using each individual day. We rinsed the probe in Milli-Q 

water and place it in basic and acidic solution.Wait for reading stabilize. Press the CAL button. 

We set the pH meter under a constant flow of water from the WDC tap for 10 minutes and 

recorded the readings taken every minute. The results shown are the average of the last five 

measurements for every room on three different days. 
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Results: 

 

Table 1.   “ TOC” 

Room Day TOC (ppb) 

 
1049-seldom used 

18.04.18 15 a 

09.05.18 6.5 a 

 
 

 1082-seldom used 

17.04.18 128 

02.05.18  21 a 

08.05.18 99  

 
 

1095-frequently used 

27.04.18 67 

02.05.18 78 a 

07.04.18 86 

 
 

4007-seldom used 

16.04.18 46 

04.05.18 9 

08.05.18 15 

 
 

4010-frequently used 

27.04.18 0.1 a 

04.05.18 14 a 

13.04.18  4 a 

 

a  Values obtained using the above described modeling approach. The remaining values were 

obtained directly from measurements. 
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Table 2.   “ Toc Water Fill” 

Room Day Water Fill (ml) 

 
1049-seldom used 

18.04.18 2645 

09.05.18 3795 

 1082-seldom used 
 
 

02.05.18 749 

08.05.18 921 

1095-frequently used 02.05.18 5550 

4007-seldom used 04.05.18 6830 

 

  

4 



 

Table 3.  “ UV-Vis Absorbance” 

 Day 27.04.18 02.05.18 07.05.18 

Room 1049 
Average of first 2 
measurements: 0,742 0,0345 0,058 

 
Average of last 2 
measurements : 0,015 0,007 -0,012 

 Day 27.04.18 07.05.18 23.05.18 

Room 1082 
Average of first 2 

measurements (A): 0,06 0,094 0,097 

 
Average of last 2 

measurements (A): 0,004 -0,019 0,016 

 Day 16.04.18 08.05.18 23.05.18 

Room 1095 
Average of first 2 

measurements (A): 0,117 -0,003 0,022 

 
Average of last 2 

measurements (A): 0,017 -0,004 0,007 

 Day 13.04.18 07.05.18 23.05.18 

Room 4007 
Average of first 2 

measurements (A): 0,5 -0,018 0,92 

 
Average of last 2 

measurements (A): 0,302 -0,024 0,042 

 Day 16.04.18 27.04.18 07.05.18 

Room 4010 
Average of first 2 

measurements (A): 0,074 0,005 0,004 

 
Average of last 2 

measurements (A): 0,009 -0,001 -0,015 
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Table 4.  “pH”  

Room Number Day  Average pH of last 5 
measurements 

 
 

1049-seldom used 

27.04.18 4.74 

04.05.18 4.94 

07.05.18 4.95 

  
 

1082-seldom used 
 

18.04.18 4.88 

04.05.18 4.90 

07.05.18 5.18 

 
 

1095-frequently used 
 

17.04.18 4.81 

27.04.18 4.83 

07.05.18 5.18 

 
4007-seldom used 

 

27.04.18 4.98 

04.05.18 4.72 

 
 

4010-frequently used 
 

16.04.18 4.97 

04.05.18 4.93 

07.05.18 4.75 

 

 

  

6 



 

Discussion: 

TOC and UV-Vis measurement results are correlated as they both measure organic compounds’ 

concentration. From the data we can see that the water becomes purer after it has been used. 

In the UV-Vis measurements, the samples taken in the beginning of the sampling period had a 

higher organics concentration than the samples taken in the end of the sampling period. From 

the UV-Vis and TOC results we can also see rooms that are more frequently used are more 

likely to have purer water.For example, in room 4010, we can observe that TOC measurement is 

significantly smaller  as compare to the rest of rooms(i.e.,1082,1049 & 4007 respectively). 

These results are correlated between 0.1-14ppb .  Thus, the quality of the water from the point of 

view of TOC and UV absorbance is good. As you can see from the result TOC values are purer 

on Fridays than on Mondays. TOC and UV-Vis results can be improved by using the taps more 

frequently and by letting some water out before taking water for experiments. 

Most of our measured pH values were below 5, which means that the water is acidic. Differently 

from TOC, which is good in the water line, the low pH value is relatively constant within the 

water supply and thus the pH cannot be improved by using the water taps more frequently.  

 

Conclusions:  

This study suggest that, deionized water taps should be used more frequently in order to 

prevent the build up of organic compounds. Running the water tab before using it will lower the 

organic concentration.  

The DI water supply is acidic and that cannot be improved by using water more frequently. 

Instead it should be adjusted in the DI water unit.  

In conclusion, the deionized water in Chemicum despite being slightly acidic is acceptable for 

experimental uses. 
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