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ABSTRACT

The point-of-use water dispenser systems are widely used because of convenience in handling and demand for high-quality
drinking water. The application has been increased recently in the public places such as department stores, universities
and the rest areas in express ways. Improvement of water qualities by the dispenser systems was compared with tap
water in this study. The tap water is supplied to the dispenser as the influent of the dispenser system. The twelve dispensers
in the public places were used. The five dispensers used reverse osmosis as the main filter and other dispensers used
various filters such as ultrafiltration, nanofiltration, and alumina filter. The water quality indicators for sanitation safety,
i.e., turbidity and total coliforms, were evaluated. Other water qualities such as pH, residual chlorine, heterotrophic plate
count (HPC), and total cell counts were also analyzed. By the point-of-use water dispenser, the turbidity, residual chlorine
and pH were decreased and the HPC and total cell counts were increased. The t-test results revealed that the HPC
of the tap waters were not significantly different from the treated waters but the total cell counts of the two groups
were significantly different. The low pH of the RO filter treatment was also significantly different from the tap waters.
This study will contribute to understand the role of the point-of-use water dispenser in improving water quality and
to identify key water quality for the proper maintenance of the dispenser systems.
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Fig. 1. Schematic diagram of the typical point-of-use water
dispenser treatment system.
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Table 1. Specification of point-of-use water (POU) dispenser treatment systems

POU dispenser #1 #2 #3 #4 #5 #6 #7 #8 #9 | #10 | #11 | #12
Sediment filter O O O O O O O O O - O O
Pre-carbon filter O O O O O O O O O - O O
Membrane/alumina filter NF RO RO |Nano Alumina Fiber| RO RO RO | HIRO | UF UF
Post-carbon filter O O O O O ‘ O - - - - O O
Reservoir volume (L) 21.1 | 3600 | 1800 13 211 - 17.5 | 5.4

*#10 dispenser treatment system was not checked the details information by the built-in water dispenser.
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Table 2. Turbidity results of tap waters and the treated waters
from point-of-use water dispensers

Location ‘ August ‘September‘ October ‘November

Tap water (NTU)
#1 0.19 0.19 0.20 0.20
#2 0.23 0.26 0.16 0.13
#3 0.41 0.40 0.39 0.28
#4 0.19 0.21 0.18 0.12
Point-of-use water dispenser (NTU)
#1 0.18 0.19 0.16 0.20
#2 0.22 0.22 0.15 0.13
#3 0.19 0.19 0.18 0.12
#4 0.22 0.22 0.19 0.22
#5 0.24 0.21 0.16 0.13
#6 0.20 0.19 0.18 0.13
#7 0.32 0.17 0.16 0.12
#8 0.26 0.17 0.16 0.11
#9 0.16 0.24 0.14 0.12
#10 0.21 0.19 0.16 0.13
#11 0.20 0.21 0.15 0.13
#12 0.18 0.18 0.14 0.16
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Table 3. Comparison of two different membrane filter systems on water qualities

Turbidity | Total coliforms | pH |Residual chlorine Heterotrophic Total cell counts

(NTU) (#/100mL) () (mg/L) plate counts (#/mL) (#/mL)

Minimum 0.12 N.D 7.39 0.03 1 2,744

Tap water | Maximum 0.41 N.D 7.72 0.14 52 50,713
Average 0.23 N.D 7.57 0.08 15 20,272

Minimum 0.13 N.D 6.41 0.00 6 12,833
Nfoilllt'elio Maximum | 0.24 N.D 7.77 0.04 7,932 385,397
Average 0.18 N.D 7.50 0.01 557 118,575

Minimum 0.11 N.D 6.18 0.00 5 3,463

RO filter | Maximum 0.32 N.D 7.66 0.02 164 176,242
Average 0.17 N.D 7.03 0.01 32 46,311

402

dotrEstg|A] A33H A5 20194 10€



sag-erlel A L WsR- AR AR |
& oF 6ujo] AlFo] HRO|To] EA) 5t B, pH, 2RL FAEEE 2o Ffol7h

35 +RBI M7 Snzie] %j0| 24

SR A2 02 RO WEE ASSE A5
7] Bakgge] £ pH, I, HRAL, VAL,
FAEs ek B BAT 5 AUk A,
o Fpol7k feluigt Aol that HrH= WA worch
£ APl AE £ ) 25 Kol e g 3
2 ASEE A o] §ste] SRS HI A

shelrk. 30 18 ol4bel Bg wlmsts Hoj: =
2 ANOVA(Analysis of Variance)7} AREEL, 27§ 1
9 A9 +H87 ANOVAE: 5d3 21& et
ek 1§ Sl £33 Sasie] 5 R
zo olBakelA SHeld Fof ¢ s
A, A SEEa ] Fal

WIROG} T}, 12131 HIROS e} ROCITH-
slo] Aaateh. AN R FHeto] £A5S
A3t W pe00SE et o]Bale BY
BARS 7PER % ]

O\__ ]TI:L_E

O_L, ol
mlo

S rU-lD O.Nur
i:irlo

:&”ﬁ-

Il

o
oz
i > o
o
~ UE
-L:
{o

oM Mo B Ll ¥ O LAy HU M oo J
1o o rfr
o
f
-
S
1
rlr

Sl %941:1 oA 2ol Sl Ao % £ 914.
SREW A7) B £UL LT ANE

Table 4. The p values of t-test between two different samples
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treated water by
tap water vs treated tap water vs treated .
models . non-RO filter vs treated
water water by non-RO filter .
water by RO filter
q (t-test) one tail < 0.05 0.098 < 0.05
P (t-test) two tails < 0.05 0.196 < 0.05
. . (t-test) one tail < 0.05 0.24 0.05
Residual chlorine -
(t-test) two tails < 0.05 0.48 0.10
Heterotrophic (t-test] one tail < 0.05 < 0.05 0.053
plate counts (t-test) two tails 0.088 0.095 0.106
o (t-test) one tail 0.016 0.019 0.377
Turbidity -
(t-test) two tails 0.033 0.039 0.755
(t-test) one tail < 0.05 < 0.05 < 0.05
Total cell counts -
(t-test) two tails < 0.05 < 0.05 < 0.05

* ftests BF <0.05 ©|%=
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