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Abstract

This research aims to study the physical properties of the groundwater through a simple water
filter by creating a water flow rate tester and a simple water filter. For the experiment of the flow rate
of water through the test flow rate of the water, the study was divided into two parts. For the first part,
the rate of water flow through the each filter material all of 5 types (sand, carbon, manganese,
anthracite and resins). The results found that the flow of water through the sand, carbon,
manganese and anthracite were the same as the value was 25 x 10° - 27 x 10° m®/s. When the water
sample through resins, the rate of flow of water was difference as shown the value of 8.22 x 10° m’/s.
In the second part, the flow rates of the water through four types (sand, carbon, manganese and
anthracite) and five types (sand, carbon, manganese, anthracite and resins) of filters were
considered. The results showed that flow rate of 27.28 x 10° m®/s was found in water samples which
were filtered through four types of filter, whereas water samples which were filter through five filters
types showed the average flow rate of 8.10 x 10° m%s. The absorption of light at a wavelength of 550
nm of water samples from 5 areas (Palas 1, the Palas 2, the Sarong 1, the Sarong 2 and the Tebah)
before flow rate testing were 0.040, 0.021, 0.034, 0.010 and 0.018, respectively and after the flow rate
of water absorption were 0.005, 0.012, 0.020, 0.007 and 0.007, respectively. The flow rate testing of
tests before and after showed that water from Palas 1 has the highest and lowest absorption values.
Water from Palas 1 areas was further detected to analyze the physical properties. The results
determined that the pH, turbidity, total dissolved solids (TDS), chloride, hardness, sulfate, nitrate and
iron were 7.9 pH at 25 °C, 2.12 NTU, 244 mg/L, 4.49 mg /L,0 mg /L, 83.5 mg/L,0.7 mg/L, 0.14 mg/L,
respectively. The values are on standards for water consumption, according to the bureau of
environmental health. Therefore, small water filters constructed in this research can improve the

quality of groundwater and can be used for consumption.
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Figure1. The water flow rate tester
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Figure 2. The filter material in flow rate tester
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Table 1. The flow rate of water through the filter

material
Filter material Volume of water Flow rates
(L (m’s)

Carbon 1,545 x 10° 25.75x 10°
Manganese 1,573 x 10” 26.22 x 10°
Anthracite 1,545 x 10° 25.75x 10°
Sand 1,623 x 10° 2538 x 10"
Resin 493 x 10° 8.22x10°
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Table 2. The flow rate of water through mixed

filter flow rate when no resins
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Water Volume of Flow rates
Filter material 3 3
samples water (L) (10 " m’/s)
M:S:A:C Palas 1 1.643 27.38
(1) Palas2  1.643 27.38
Sarong 1 1.643 27.38
Sarong2  1.633 27.21
Tebah 1.625 27.08

Taznane wazviah 2 ldianizannaeasdu

M: manganese, S: sand, A: anthracite, C: carbon

Table 3. The flow rate of water through mixed

filter flow rate when adding resins

The filter Water Volume  of Flow rates
material samples water (L) (10'3 m’/s)
M:S:A:C:R  Palas 1 0.487 8.12
(1:1:1:1:1)  Palas 2 0.480 8.00

Sarong 1 0.488 8.13

Sarong 2 0.486 8.10

Tebah 0.487 8.12

M: manganese, S: sand, A: anthracite, C: carbon
R: Resin
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Figure 7. The relationship between the rate of
water flow and water samples for each area with
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Table 4. The quality of the groundwater test

before and after filtered process

Test Standard Before After
pHat 25 C 7.0-8.50 7.90 7.90
Turbidity (NTU) 5 2.38 212
TDS (mg/L) 600 440 244
Chloride (mg/L) 250 61.48 4.49
Hardness (mg/L) 300 282.10 0
Sulfate (mg/L) 200 154 83.50
Nitrate (mg/L) 45 11.65 0.70
Iron (mg/L) 0.5 0.4 0.14
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