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Application of Biologicul Treatment for

Drinking Water Production

In the midst of increasing interest in drinking
severeness. Since conventional water production

cal treatment, the product water does not satisfy consumers’ fervent demand for palatable
water. Thus study for improved water treatment was conducted in response to the “Guideline
for Quality Indication of Mineral Waters” recently published by the Ministry of Agriculture,

Forestry and Fisheries. As a result, biological fi

effective for removal of iron and manganese contained in ground water.
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water, demand for quality water is getting
systems for refreshing drinks employ chemi-

Itration using iron bacteria proved rapid and
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Table 1 Requisites for palatable water

Requisites for | Drinking water
palatable water standards
Total solids 30~200mg/e | < 500mg/e
" Hardness 10~100mg/e = < 300mg/e
Free carbonate 3~ 30mg/8 | —
(f:’é;t:srsril;rtrilogermanganate < 3mg/e < 10mg/e
" Threshold odor | <= Not abnormal
Residual chlorme < 0.4mg/¢ = 0.1mg/¢
Water temperature o éWZO °C =
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Table 2 Classification of mineral (bottled) water

Classification

Raw water

Applicable treatment

(Natural water)
Natural water
sources

Natural mineral water

underground
Mine water

' Ground water collected from specific water

Ground water collected from specific water
sources and containing inorganic salts
dissolved during residence or passage in

Mineral spring water, etc.

Limited to fltration, settling, and heat
sterilization

{Mineral water)
Mineral water
natural mineral water

(Bottled water)

Bottled water or drinking water
Pure water
Distilled water

Surface water or river

Tap water, etc.

Water collected from the same source as

Water suitable for drinking

In addition to filtration, settling, and heat
sterilization, following treatment are allowed.
Adjustement of minerals
Aeration
Orzone sterilization
UV sterilization, etc.

Treating method is not limited

Raw water—j Sand removal H Fe, Mn removal

h-‘ Organic matter removal

Sterilization W—»Treated water

Sedimentation Physicochemical treatment :

Oxidation + Filtration
[Air or chlorine]

Sand sepatation

Contact filtration

Activated carbon adsorption

Chlorination
Ozone sterilization
UV sterilization

B1R HTKOMPH I 2HET v~

Fig. 1 Basic flow diagram of underground water treatment
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Table 3 Slow sand filtration and contact filtration

Applicability to ; Y ) ) )
Method the guide line Tast }___Re"_lﬁ?_blhty " Filtration | Required Remarks
etho Natural Mineral | ¢ Fe | Mn T (LV) area
water | water | Pre
| ! | i
?lﬁw t.sand ée{a,t,e i,,, . x ‘ ,,9 . O i O O 5~6m/d Large
Hraton | Non-aerated O | O i ;
7 - o i I | It is questionable whether this
Oxidation | o | Several tens Small fig?tic;nllwithdchemical treatecfl
: X AL O Sy ma media falls under a category o
by air 5 : 200m/d . filtration prescrived in the
! - guideline
Contact i I
filtration .~ o T | .
i Oxidati : Several tens : ' Not adapted to the guideline
! b; lcllalcl)??nation x ; x X ! O O ~200m/d Small because of chemical treatment
: |
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Raw water

1000 mm¢
Anthracite =
1.5 mmg o
Sand = g‘
0.6 mm¢ =
Gravel E’

a. Dualbed filter
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Fig. 3

Bio contact filter
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b. Bio contact filter

Dualbed gravity filter ~ Dualbed pressure filter
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Fig. 4 Flowsheet of treatment test
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Fig. 5 Test result of dualbed gravity filter
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Fig. 6 Test result of dualbed pressure filter
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Fig. 7 Test result of BCF
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Table 4 Fe concentration after backwash of dualbed gravity filter

Before | After backwash
Water backwash | e = e e
0 min : 5min | 10min . 15min 30 min i 60 min i 120min = lday | 2days 4days 6days
i Raw 016 | — = - — — - = 1 = 0. 07 — — -
No. 1 |- ‘ v . . O
¢ Treated 0.02 0.05 0.04 — 0.03 0.05 0.05 = 0.03 0.03 - i = -
. i : e [—
Raw 0.05 — — — — — - — — — — —
No. 2 e - e e e
Treated 0.04 0.04 — 0.04 — 0.04 0.04 0.04 P 0.03 — —
Raw 0. 09 — — — — — — — | 0.03 — — —
No. 3 | i e e sl
Treated 0.03 0.04 — 10 04 — 0.03 0.04 ' 0. 05 0. 04 — 0.03 0.03
Backwashing :
Rate Time Expansion
No. 1 24 m/h : 3 min 10 %
No. 2 . 32m/h = 10min 20 %
140 T T T T T T T T T T
120 1
00k .
- 801 |
z
5 60 .
40 |
. 32mh i
201 10 min
o
0 | | r ! | I I I | | l |
0 1 2 3 4 53 6 7 8 9 10 11
Days
B8R WIBICHIT DIFBREIIOE
Fig. 8 Head loss increase after backwash
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TR E W2 BiEOmER B R
ens, BEESR (Img/e) DUF % Tk
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Table 5 Effect of interruption in filtration

Bef After interruption
Water | ¢ etore tion - —
interrup Omin  20min | 30min  60min | 4days
Raw 0. 04 0.07 | 0.04 — 0.03 | 0.07
B AU " e
Treated 0. 02 0.02 ' 0.05 | 0.05 | 0.02 | 0.04

Fe concentration after 18 hours interruption

Condition : LV=150m/d, DO=5~6 mg/2

Before - i After interruption -
Interruption Omin | 5min ' 15min | 60min |120 min‘ 1 day ‘ 8 days
|
Raw Fei O 04 77777777 ‘ 70. 08 — —_ — — 008 0. 07 ,
VAT Ma|  0.16 — - = — — | 00  —
Dualbed | Fe 0.03 0.12 0. 07 0.04 0. 06 0.05 I 0. 05 0. 05
gravity N EEIEEEETE - el T SEee LR -
filter Mn| <0.02 0.04 , 0.03 | 0.02 | 0.03 | 0.03 . 0.02 —
Dualbed ‘ Fe| 0.02 0.07 | 0.08 | 0.05 | 0.06 i 0.06 | 0.08 | 0.05
pressure | | e s | rrrrrrrrrrrrrrrrr
filter  Mn| <0.02 0.07 | 0.06 | 0.04 0.04 | 0.03 = 0.03 —
Fe| 0.0 0.05 | 0.06 | 0.06 0.07 | 0.06  0.05 | 0.05
BCF e | i b
| Mn| <0.02 0.03 i 0.03 . 0.03 0.03  0.03 ! 0.03 | —
Fe and Mn concentration after 7 days interruption
Conditions : LV=150m/d, DO=5~6 mg/¢ (Dualbed filters)
LV=300m/d, DO=5~6mg/¢ (BCF)
8B 6 X EUWEOERS
Table 6 Substance of biomass
Substance
- VSS o A
(Volatile 55y Fe ~ Mn  Others

Dualbed gravity filter 26 %

20 %

Bio contact filter

21

23% | 20% | 319
| .

5 9%  50%
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