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The Development of Corrosion Standard System of Water and
Wastewater in Soil Environment

Kyeong-Dong Park*, Yeong-Jin Shin**, Ju-Yeong Lee”

ABSTRACT

Galvanized steel pipe, copper pipe and stainless steel pipe, which is being used in waterworks piping
materials. In case of galvanized steel pipe, the precipitation of a product is being generated due to the pollution
of the tap water, a white water phenomenon, and various corrosion reaction because a zinc ion is melted by tap
water. And in case of a cupper pipe, many problems which is harm in sanitation appeared because of a inflow
of harmfulness substance by a frequent accident of a water leakage. So, to prevent these problems, it is
substituted for stainless steel pipe. However, those problems is still occurring because of badness of welding, a
problem of a water leakage in connection part, and a increment of construction expenses. Therefore, this research
has examined the laying period according to each piping thickness and a corrosion shape according to each
laying depth after laying in various soils(sandy loam, loamy, clay loam, clay) using galvanized steel pipe, copper
pipe, and stainless steel pipe. That is, we has studied the data which is necessary for a rational method of
preserving the quality of water by examining the corrosion properties of piping materials in the soil environment
which waterworks piping materials is being used.

Key Words : Corrosion(¥-2]), Piping material(¥] 2A)), Soil environment(E% #-73), Soil corrosion(E%F +2)
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Table 1 Chemical compositions of base metal(wt.%)

Materials | C | Si ([Mn| P | S | Cr| Ni | Cu
Galvanized 0.04 | 0.04
Steel pipe ot | elsf
Copper 0.015 99.90
p|pe ~0.04 ol
Stainless | 008 | 1.00 | 200 | 0.04 | 0.03 |18.00~| 8.00~
Steel pipe | ©I3t | ©18t | ©Ist | lgt | ol3} | 20.00 | 11.00
Table 2 Mechanical properties of base metal
. Tensile Strength | Elongation | Hardness
Materials (MPa) % (MHv)
Galvanized 355 46.4 110
Steel pipe
Copper 24.7 53 64
pipe
Stainless 76.7 55 190
Steel pipe

(S A——
—_————
—————

Fig. 1 Shape of piping materials
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Fig. 2 Diameter of piping materials for water and wastewater
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Table 3 The main elements average (%)

A = SL?)Z?%/ Loamy LCOI :% Clay
lg-Loss 14 3.2 4.1 4.6
SiO, 71.6 66.4 67.0 64.7
Al,O3 16.7 16.0 145 15.3
Fe;O3 3.4 6.0 55 6.3
CaO 15 11 1.0 12
MgO 0.8 13 14 12
Na,O 15 11 1.0 0.9
K20 3.1 2.8 2.7 2.6
ZEbH Fh A& 0 2.1 2.8 2.6

Table 4 The formation ratio of grain size (%)

Qe gw = ¢ SLir;?%/ Loamy LCOI :% Clay
Sand 775 65.4 715 41.6
Silt 155 23.3 18.9 39.2
Clay 7.0 11.3 9.6 19.2

Table 5 Washing law of test piece by quality of the

material
Material Chemical
Dip in :
Ammonium hydroxide (NH,OH, sp gr 0.9) 150m¢
Water to make 10
Temperature room
Time several minutes
Galvanized
steel | Then dip in :
Chromic acid (CrOs) 509
Silver nitrate (AgNOs) 109
Water to make 10
Temperature boiling
Time 15 to 20s
Dip in :
Hydrochloric acid (HCI, sp gr 1.19)  500m{
Copper | Water to make 10
Temperature room
Time 1 to 3min
Dip in :
. Nitric acid (HNOs, sp gr 1.42) 100m¢
St:;zéelzss Water to make 1{
Temperature 60C (140F)
Time 20min

After underground
for 60cm

After underground
for 120cm

Fig. 3 Shape of piping material for underground at a
surrounding house
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