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Water purification

Kota Azuma, Yasuhiro Okura, Eri Saiga, Tatsuya Takahashi, Momoka Nakura

1. Introduction

Japan has become industrialized so rapidly that rivers and the sea in Japan has been

polluted. We got interested in water purification. We tried some ways to purify water, and

compared them with various averages of clean tap water in Japan, and examined which

method is most effective.

2. Experimental procedure

€ We prepared various solutions which would represent polluted water.

+ Solutions made by mixing various beverages with tap water

(beverages : tap water=10ml : 90ml)

various beverages: Orange juice (KIRIN Tropicana)

Coca-cola (Coca-Cola Japan Company)
Milk (Meiji Oishiigyunyu)
+ Seawater in Osaka Bay
+ Muddy water

+ Water in the washing machine drained from Otemae High School

- Tap water (as a control)

€ We prepared some instruments for our experiments
* hot plate stirrers HT-15 LOT.N0.97012 (Kenisu corporation)
- PACK TEST (Kyouritsu physics and chemistry laboratory corporation)

COD DO NOs- NO:- Cl Ca?’ PO.?"
Model | WAT-COD | AZ-DO-30 | WAT-NO: | WAT-NO: | WAT-TCIO | WAK-Ca | WAT-PO.(D)
LOT.NO. 121203 021301 121207 111202 121203 11309 051301

- (pH) TEST PAPER LOT.NO.65100911 (ADVANTEC TOYO corporation)

+ Activate carbon given by Niwakubo Water Purification Plant

+ Poly aluminium chloride (PAC) given by Niwakubo Water Purification Plant
(the highest quality ammonia solution LOT.NO.GA451 Kishida chemical

¢ NH3

corporation)

* HZSO4

€ We conducted the following experiments.

(1)

Filtration with activated charcoal

(first sulfuric acid LOT.NO.KS80498X Kishida chemical corporation)

(D Cut off the bottom of the plastic bottle and make holes on its cap, then put active

carbon in it.(That’s how we completed filter)




@ Pour experimental solution into the filter and let it through active carbon.

solution
active
carbon

filtrate

/

Figure 1. filtration device

(2) Distillation
@ Distilled each solution.
@ Collected each distillate.

cold

\ /// water
b

A -

2 //&)/’/ distillate

—

Figure 2. distillation device

(8) Filtration with PAC

D Prepare solutions after distillation (water in washing machine, seawater) because we

want to condense more contaminant about these.

We chose these two solutions because as for drinks sold in the market (Orange juice,
Coca-cola, Milk), we couldn’t find noticeable differences on account of the big errors.

@ Pour PAC into each solution and make precipitates and remove them by filtration.

PAC
L+

Nneutrality
> = =N

Figure 3. PAC

g

Lalkalinity J
. 3

acidity

—
i__
-




As for solutions gotten by each experiment, we examined with PACK TEST whether each

solution was clean or not.

3. Result and Discussion
(1) The following is the date about Experiment(1)

Filtration with active carbon

Method COD | DO |NO: | NO:." | ClI- | Ca?" | PO.?
Orange before purification | 100~ 6.5 2 X X 2 2~
activated charcoal | 100~ 4 5 ~0.02 ~0.1 50 0.05
Coca-Cola before purification | 100~ 6.5 5 X X 2 2~
activated charcoal | 100~ 5.5 5 0.2 PS 5 2
Milk before purification | 100~ 7 5 ~0.02 ~0.1 50~ 2~
activated charcoal | 100~ 5 5 ~0.02 0.2 20 2~
Water in before purification | 50 6 20 1~ 0.1 20 0.1
washing machine | activated charcoal 13 6 2 0.2 0.1 50~ 0.05
Seawater before purification | 10 9~ 0.1 0.1 50~ 0.1
activated charcoal | 10 7 2 0.05 0.1 50~ ~0.05
Muddy water before purification | 20 6.5 10 ~0.02 04 5 1
activated charcoal | 100~ 6.5 10 ~0.02 0.4 5 0.5
Tap water before purification 5 ~0.02 0.2 5 0.1
activated charcoal | 100~ 5 0.02 0.4 5 0.5

*We couldn't measure this data because the original color of the liquids was too vivid to

judge.

- As for drinks sold in the market, we couldn’t find noticeable differences because the errors

were big.

+ As for the water in washing machine, the numerical values of COD, NO;~ and NO: -

decreased.

- As for the seawater, the one of NO: "~ decreased.




(2)The next following is the date about Experiment(2)

Distillation
Method COD | DO |NO:; | NO:. | CI" | Ca*" | PO.?
Orange before purification | 100~ 6.5 2 X X 2 2~
Distillation 100~ 9 20 1 ~0.1 1
Coca-Cola before purification | 100~ 6.5 5 X X 2~
Distillation 100~ 8 5 ~0.02 ~0.1 1
Milk before purification | 100~ 7 5 ~0.02 ~0.1 50~ 2~
Distillation 20 8 5 0.5 ~0.1 2 0.5
Water in before purification | 50 6 20 1~ 0.1 20 0.1
washing machine Distillation 10 9~ ~1 0.02 0 1 0
Seawater before purification | 10 9~ 2 0.1 0.1 50~ 0.1
Distillation 10 7 ~1 0.02 0 1 0
Muddy water | before purification | 20 6.5 10 ~0.02 0.4 5 1
Distillation 20 8 2 0.02 ~0.1 0 0.05
Tap water before purification 5 8 2 ~0.02 0.2 5 0.1
Distillation 20 8 20 0.05 ~0.1 2 0.5

% We couldn't measure this data because the original color of the liquids was too vivid to

judge.

- As for drinks sold in the market, we couldn’t find noticeable differences because the errors

were big.

+ As for the water in washing machine, the numerical values of COD, NOs~ and NO: -

decreased.

+ As for the seawater, the one of NO: "~ decreased.

(3)The last following is the data about Experiment(3)

Filtration with PAC
Method COD | DO |NO: | NO. | CI" | Ca* | PO.*"
Water in before PAC 10 9~ ~1 0.02 0 1 0
washing machine alkalinity 9 6.5 1 0.5 0.05 2 0.1
(after distillation) | PAC | neutrality 20 7 0.5 0 0 0 0.05
Acidity 12 6 0.3 0 0 0 0.5
Seawater before PAC 10 7 ~1 0.02 0 1 0
(after distillation) alkalinity 8 6 2 0.08 0 5 0.1
PAC | neutrality 10 7 1 0.02 0 2 0.05
Acidity 10 6 0.5 0 0 0 1
Tap water before purification 5 8 2 ~0.02 0.2 5 0.1




* The numerical values of COD decrease in sea water and water in washing machine in
alkaline. We think that water purification plants make solution alkaline in order to
decrease COD.

The other items didn’t change so much because the solutions which were distilled had

already been clean.

4 . Conclusion

We performed some experiments about filtration and distillation. Considering our
experiment, distillation is a better way to purify water than filtration. We suppose the reason
for the increase in COD in the experiment (1) was that we used active carbon many times
without sufficiently washing active carbon, and we guess that the sharp increase in NO: ™ in
the experiment (2) about tap water may have been caused by experimental instruments used
in regular chemical lessons, so we lacked experimental accuracy.

PAC is originally used by removing floating matters in solutions but we used PAC after
distillation.

That’s why we couldn’t obtain good data about the experiment (3). If we had used PAC at

first in water purification, we might have got good data.

5. References
1.  How to examine water quality
Takahisa Hanya, Norio Ogura (1995) Maruzen corporation
2. The grounding of water investigation
Yamada Kazuhiro (2009) Ohmsha
3. The environmental investigation with PACK TEST
Okauchi Kanji (2002) Godou corporation
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