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Abstract

This study investigated the potential of corrosion and scaling
for groundwater in the Dezful- Andimeshk plain. Four
indicators of Langlier Saturation Index (LSI), Ryznar Stability
Index (RSI), Puckorius scaling Index (PSI), and Larson-Skold
Index (LS) were used. For zoning the indicators, this study
used the kriging and cokriging methods with fit variograms.
According to the results, the Spherical and Gaussian variogram
model were best fitting variograms for spatial correlation of
indicators. In addition, kriging was the best method for
Puckorius and Langlier. For Larson-Skold this was the
cokriging method and there was no difference between the
methods for the Ryznar index. The groundwater in major part
of the Plain was corrosive and in other areas it showed scaling
potential. To use the groundwater in this region, provisions
should be used; aeration to remove iron and manganese,
cathodic protection, lining, and enameling and painting to
prevent corrosion and scaling using inhibitors such as
phosphate compounds. In addition, reduces extraction from
groundwater resources is recommended to reduce the
corrosion potential.
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Fig. 1- Study area and observation wells
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Table 1- Corrosion and Scaling indexes used in the study

Index Formula

Description

Langelier (LSI) LSI'= pH = pHc
Raisener (RSI)
Puchorius scale
Larson-Skold

RSI = 2(pH¢) — pH

PSI = 2(PHc) — (1.465 = SAR + 4.54)
LS = ([CI7] + [S0z2]) + ([Hco3] + [Coz])

LSI >1: Scale forming, LSI<1: corrosion possible

LSI >6: corrosion possible, LSI<6: Scale forming

LSI >6: corrosion possible, LSI<6: Scale forming
LS<0.8:chlorides and sulfate probably will not
interfere with natural film formation, 0.8<LS<1.2:
chlorides and sulfates may interfere with natural film
formation. Higher than desired corrosion rates might
be anticipated, LS>1.2 the tendency towards high
corrosion rates of a local type should be expected as
the index increases
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Table 2- The results of variograms for each parameter

Aol 2 4 by ol S90,lg 3l @S -Y Josa

Nugge Sill Range
MODEL t(‘g) €r0) Parametgr A0) RSS? R?  Col(Co+C)
LS| Gaussian 0.0004 0.02180 119800 1.003*10%  0.88 0.02
RSI  Gaussian 0.0005 0.0065 88270 215%10° 0987 008
PSI  Spherical 0.002  0.075 72320 251%10° 0976 (.03
Ls  Spherical 0097  0.536 45250 247%10% 0983 (13
SAR  Spherical 0.020  0.456 91090 1.10%10% 0979 004
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Table 3- The results of Cross Variogram of indexes
W pad L 4 barpo Jilike o192 )lg 8102 @2l -V Jos

Nugget Sill Range )
+
MODEL (Co) (Co+C)  Parameter (AQ) RSS R CO0/(C0+C)
LSI * RSl  Gaussian -0.004 -0.0285 88030 1.093*10* 0.987 0.14
PSI* SAR  Spherical 0.0005 0.0065 88270 2.15*10® 0.987 0.08
LS*EC  Spherical -0.280 -3.565 68290 0.251  0.95 0.08
Table 4- Estimation errors of kriging and cokriging methods
Sy ;555 9 S 5 g, b o 2,911 gl le -F Jgs>
Parameters Kriging Cokriging
NRMSE’ NMAES NRMSE NMAE
LSl 0.042 0.005 0.155 0.017
RSI 0.006 0.001 0.006 0.001
PSI 0.009 0.001 0.045 0.005
LS 1.19 0.131 0.748 0.083
SAR 0.542 0.060 0.023 0.113
EC 0.516 0.057 0.258 0.028

Fig. 2- The integrated map of corrosion and scaling
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