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A Study on the Field Application of Alkaline Tunnel Wastewater
to Neutralization Using CO;
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Abstract

Strong alkaline waste water is generated in large quantities due to using Concrete, shotcrete and various compounds
in tunnel construction sites. As the release of this alkaline waste water will contaminate the stream water, it has to
be neutralized. Currently, this waste water is mainly neutralized by using sulfuric acid or hydrochloric acid, but the
risks of corrosion and handling of facilities are inherent and the chemical control act requires strict management measures.
Therefore, using CO, (carbon dioxide) as an alternative has been highlighted and various indoor experiment studies have
been conducted to prove its potential. However, it is difficult to apply CO, to the site because it is still completely
lacking in field application research and shows different characteristics from indoor experiments. In this study, the actual

site applicability is verified through field testing.
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e deposited tank: process by which suspended solids are
deposited by this gravity

e flow control tank: Process for transferring the quantity and
quality of waste water at a constant

e neutralizing tank: process of mixing waste water with
neutralizer

e cohesive tank: a process that increases the size of
suspended solids with a cohesive agent

e sedimentation tank: Process for clean treatment water by
deposition of gravitationally growing suspended solids

e discharge tank: Process for discharging clean treated water

Fig. 1. Tunnel Waste Water Neutralization Process
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Fig. 2. Jet loop reactor

Table 1. Overview of the experiment site

. Tunnel length Processing capacity Amount of wastewater

Field name (m) (mB/day) (ma/day) Pollutants
S1 L = 1,368 1,300 197 pH, SS, COD
S2 L= 193 500 169 n—H
D9 L = 2,322 3,820 3,910 T-N, T-P
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Fig. 5. facilities for neutralization using CO2
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Table 2. the overview of alkali wastewater neutralizing

Index Before PH After PH Incoming V\gastewater Amount of CO, | Wastewater : Ref.
(m?) (ka) COz
St 9.6 7.1 563 59 19 1 1
; Average of
S2 9.4 7.1 71 20 71 8~12 month
D9 9.1 7.1 1,297 81 32 1
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Table 3. The ratio of alkaline wastewater volume to CO. injection volume
S S2 D9
ltem Wastewater R Waste. Water R Waste. Water R
(m?) (m?) (m?)
August 508 19 1 75 81 1,258 30 1
September 572 17 01 69 7:1 1,278 34 1
October 586 22 1 70 8 :1 1,299 32 1
November 551 18 : 1 75 8 :1 1,339 32 1
December 598 19 1 68 6 :1 1,309 34 1
Average 563 19 . 1 71 71 1,297 32 i1
(R = wastewater : COy)
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Table 4. The change of index “a’
average _ Standard
INDEX Aug. Sep. Oct. Nov. Dec. ‘g y=ax deviation
S1 0.037 0.030 0.037 0.033 0.031 0.033 y=0.033x 0.0028
S2 0.113 0.098 0.107 0.105 0.084 0.101 y=0.101x 0.0099
D9 0.024 0.027 0.024 0.024 0.026 0.025 y=0.025x 0.0012
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Table 5. Prediction of value “a@” according to the ratio of wastewater to CO,

alkaline-wastewater

INDEX S1 S2 D9 REFERENCE
R 19 7 32
Experimental value — y=ax
Average “a 0.033 0.101 0.025
Criteria [Al] Ra 17.7 7.8 32.5 y=0.0202x+6.3342

o Rs 21.9 6.9 20.1

Criteria [B] — a=-0.028In(x) +0.2162
a” at [B] 0.039 0.097 0.016
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