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Abstract : Water reuse has been highlighted as a representative alternative to solve the lacking water resource. This study carried
out a study on the pipe corrosion and water quality change which can occur through the supply of reclaimed water, using a simulated
reclaimed water distribution pipeline. Galvanized steel pipe (GSP), cast iron pipe (CIP), stainless steel pipe (STSP) and PVC pipe
(PVCP) were used for the pipe materials. Reclaimed water(RW) and tap water(TW) were respectively supplied into simulated
reclaimed water distribution pipelines. As a result of performing a loop test to supply reclaimed water to simulated reclaimed water
distribution pipelines, the weight reduction of pipe coupons showed the sequence of CIP > GSP>STSP ~ PVCP. In addition,
reclaimed water showed a high corrosion rate comparing to that of tap water. In case of CIP, the initial corrosion rate showed
3.511 mdd(milligrams per square decimeter per day) for reclaimed water and 2.064 mdd for tap water and the corrosion rate for 90
days showed 0.833 mdd for reclaimed water and 0.294 mdd for tap water. Also in case of GSP, the initial corrosion rate showed
2.703 mdd for reclaimed water and 2.499 mdd for tap water and the corrosion rate for 90 days showed 0.349 mdd for reclaimed
water and 0.248 mdd for tap water, which was a tendency similar to that appeared in CIP with a tendency to reduce the corrosion
rate. As a result of water quality changes of reclaimed water at pipe materials to carry out the loop test, there was higher con-
version ratio of ammonia into nitrate in CIP and GSP with higher corrosion rate than that in STSP and PVCP where no corrosion
has occurred. The highest denitrification rate of nitrate could be observed from CIP with the most particles generated from corrosion.
In CIP, it could be confirmed that there was MIC (Microbiologically Induced Corrosion) as a result of EDS (Energy Dispersive
X-ray spectrometer System) analysis results.
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Table 1, Status of simulated distribution loop system

Parameters Value

Type of Experiment  Loop test
GSP (Galvanized steel pipe), STSP (Stainless

Types of Coupon steel 304), PVCP (Polyvinyl chloride), CIP (Cast
iron pipe)

Coupon Size (mm) 20 (W)x 15 (H)x 3 (D)

Flow Rate 1.5 m/sec

Sources of Water ~ RW (Reclaimed Water), TW (Tap Water)
Volume of Water 4L
Running Time 24 hr

pH, Temperature, DO, Conductivity, Alkalinity,
TOC, CI', Turbidity, Chlorine residual, Hard-
ness, SO, Zn*", Fe®*, NOz-N, NO2-N, NH,"-N

Measurement
Parameters

Side

Coupon (20 mm (W)*15 mm (H)*3 mm (D))

Fig. 1. Schematic of simulated distribution loop system and coupon tester used in experiment,
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Table 2, Characteristics properties of adjusted RW and TW
Parameter Unit Reclaimed water  Tap water Parameter Unit Reclaimed water  Tap water
pH 7.42 7.86 | Total chlorine mg/L 0.25 0.20
Temperature T 261 259 | SO~ mg/L 1915 12.0
DO mg/L 494 486 | Calcium Hardness  mg/L as CaCOs 568 69
Conductivity us/cm 3,700 178 | Total Hardness mg/L as CaCOs 743 82
Alkalinity mg/L as CaCOs 96 34 | zn® mg/L 0.010 0.068
TOC mg/L 286 129 | Fe™ mg/L 0.006 0.010
cr mg/L 70475 7.04 NH.™-N mg/L 0.578 0.072
Turbidity NTU 0.791 0.088 NO2-N mg/L 0.0365 0.0093
Free chlorine mg/L 0.07 012 NOs-N mg/L 49 1.1
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