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Abstract

Thesis Title Rural technology for solving hard water for
consumptionMorkahad community, Nong Nam Daeng

Sub-district, Pak-Chong District, NakhonRatchasima

Province.
Researcher Manop Dangjanthuk
Degree Master of Arts
In the Program of Intergrated Local Development
Year 2018
Principal Thesis Advisor Dr.Chaloemkiat Suwanwatana

This purposes of this research are 1) Study the hard water problem which affected the
consumption of Morkahad community.2) Study how to use the rural technology for solving the
hard water problem for consumption. 3) Study the successful result of using rural technology for
solving the hard water problem for consumption in Morkahad community, Nong Nam Daeng Sub-
district, Pak-Chong District, Nakhon Ratchasima Province. This research was conducted on April
2017 to August 2018and used the action research method. There were 40 participants in this
research. Collecting”data methods were observation, interviewing, and focus group. Analysis
method was content analysis.The findings are:

1. The condition of hard water problem that affect to the consumption of Morkahad
community: 1) the groundwater which was hard water and consisted of some Calcium Carbonate.
The use of this groundwater for agriculture got immature product. The sanitary ware in the house
was damage. Thepipe was clogged up. The water filter was clogged up by the staining of Calcium
Carbonate. These cost high maintenance expenses. 2) Undrinkable problem happened because the
water consisted of some Calcium Carbonate and it might be the disease which can be harm to human
and animals if the water could not be separated from the Calcium Carbonate or filtered and

disinfected.



2. Bringing the rural technology to solve the hard water problem for consumption in
Morkahad community has three steps. First, preparing the material and equipment. Second, do the
process 1) pump the groundwater up to the tank 2000 liters 2) Mix the hard water which consisted
of the Calcium Carbonate with the air by spinning for eight hours long 3) Bring the water to another
tank and keep for 12 hours to precipitate the Calcium Carbonate and 4) Get the softener water
separated from the precipitated Calcium Carbonate and bring to another tank for water supply.
Third step is the quality testing for hard water. The result of testing in the laboratory for examination
the Calcium and Magnesium is Calcium of hard water is very high (> 469 Mg/l as CaCO,) while
softener water is lower value (<210 Mg/l as CaCO,). Magnesium of hard water is Mg/l as CaCO,
while the softener water is higher as 10 Mg/l as CaCO,

3. The successful of using rural technology for solving the hard water problem for
consumption in Morkahad community is when separating the Calcium Carbonate from the hard
water, the water is softener and can be used for consumption. First, Softener water for consumption:
1) can be used in the house for cleaning and washing 2) can be used in agriculture and the product
grows well. 3) Softener water for commercial use of water such as using in the resort, hotel or in
the house, the sanitary ware was not damage and pipe was not clogged up and could be used longer
time. 4) Softener water for industrial can reduce the budget of maintenance fee. Second, the softener

water for drinking. It should be boiled or filter before drinking.

Keywords : Rural technology, Groundwater, Hard watet, Hard water problem solving
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2. 5@ (Taste) - - - - Naidlud il
Sunue Funee
3. naw - - y - Ngiifloudi Yyiiilodi
(Odour) S IGER! Funee
4. ANUYY wuig | ladifu 10 5(20) 5(20) 5 5(20)
(Turbidity) (NTU) NUWANNYY | HUIIAINYY
5. At : 6.5-8.5 7.0-8.5 7.0-8.5 - 6.5-8.5
N5A-A19(pH) (6.59.2) (6.5-9.2) (l3isu9.2)
6. U Haansu/ - - - - 500(1,500)
ansnanNa ang
(Total Solids)
7.a50zane | daansy/ | luidu ludu 600 | TaiAu 600 1,000 -
Wanua ang 1,000 (1,200) (1,200)
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(Non Hardness)
10. 180 (Fe) [ Hadnsu/ | lifu 0.5 - - 0.3 0.5(1.0)
ang
11, unamie | daansu/ | linu o3 - \ 0.1 0.3(0.5)
(Mn) ang
12. manuaz | Naansu/ - = - - 0.5(1.0)
UM ans
(Fe&Mn)
13.noauns | Naansw/ | w10 - - 1.0 1.0(1.5)
(cu) ang
14. daned Naansy/ | lunu 3.0 3.0 5.0(15)
(Zn) ang
15. upauen | daansu/ - - - - 75(200)
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(@) ans
19. vlgoelsa | dadnsu/ | linu 0.7 - - 1.5 0.7(1.0)
(F) ans
20. 003U | Naansiy - - - nanM2 | -
daszAuMAD | ans
(Free Chlorine)
21. luase | Gaansw | i so - - 50 45(45)
(NO3) ans
22. lasy | Haansw/ - - - 3.0 -
(NO2) ans
23. leTasau | Jaansw/ - - - 0.05 -
Fa'lWd (H2S) | a5
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