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Influence of EPS on Silicate Corrosion Inhibition for Copper Pipe in Soft Water
LI Shi-yin
(School of the Chemistry and Environmental Science, Nanjing Normal University, Nanjing 210097, China)

Abstract: The effects of sodium alginate on silicate corrosion inhibition for copper pipe in simulated soft water were investigated. The results
showed that more soluble copper release was occurred when low concentration sodium alginate was in presence. The 1 a aged copper pipe
released more soluble copper than the 3 a and 10 a aged copper pipe. The sequence of concentration of soluble copper release was ¢, , > ¢;,
> ¢y9,. However, compared to the low concentration sodium alginates soluble copper released from the 1 a aged copper pipe increased> and
the 3 a and 10 a aged copper pipe were inverse when high level sodium alginate was in presence. These phenomena showed that the effect of
silicate corrosion inhibition decreased when extracellular polymer substances was dissolved in soft water. Under the conditions of pH 7.5 and
sodium alginate 16 mg/L, soluble copper release tend was gradually increase-decrease-gradually run-up which due to the absorption of sodium
alginate on the surface of copper surface and the complex interaction between sodium alginate, silicate and copper ions. When the initial pH
value was low> compared to the system of no sodium alginate, the soluble copper release distinctly increased in the presence of sodium
alginate. The amount of soluble copper released from 1 a copper pipe is higher than that from 3 a and 10 a aged copper pipes; which due to the
different components of copper corrosion by-products on the surface of different aged copper pipes and the different solubility of different
corrosion by-products.
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Fig.1 Effect of sodium alginate dose on soluble copper released

from copper pipes soft water after 24 h stagnation
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Fig.2  Stagnation times versus soluble copper released from copper pipes

in soft water with sodium alginate in the presence of silicate inhibitor



2848 7N 58

F} 2% 29 &

2.3 pH XA /A I R R R TR U AR R R RS
S

FEAS BN A 24 h AT 16 mg/LC LA TOC T
BEIRAN A AE R AN pH ARG 6 /e IR Eh K AR T
AR AR TR A1 52 0 AL V& 3. 5 AN 5 R IR A A R A
LB 3AD RIS, 7K F R 0 T A 3 8 5 o o e
R ELAEAR Y pH B4 P B X ¥ il 1 A i
(Y52 M0 SE 0 A 2 5 A 0 7 2 A ] F) S, L it
PR TS A1 B pH (B G0, e R X

1.60

a0 | A TR

120
1.00
0.80
0.60
0.40
0.20

0

N1la O3a B10a

HHR M4 /mg L

YR PE SIS B/mg L1

iR ARDRE T 5 M FEAIR . 45 AR W, el T 2 AL
I A 63 40 15 o ) 7= 0 JE o I e 4 AR ) ik e
JES T 7 0 A 7K AR R U TR 2 AR AR pHL B R A
ORH9T v 8 T 1 A A, BEL RS 1k R 6 5 40 (1) A L
A P UL T T e I F 35505 1P 5 2 1A IR ] A5 Y A0
B TR TTAT B8 Pt 1) 7 0 T 3 1) DR 37 5 1) 0 P A
4, K EPS 0f i AL TR 44 B/ R AR 10 L PR
FE I RE R SO0 4 48 1EAT 2 Ak B R v, 2% R
IKIRJF IR

3.50
3.00 -

B. HIGSMRH (16 mg/L)

2.50 Y Sla O3a BA10a
2.00
1.50
1.00

0.50
0

El 3 A pHER, iE5RE N E /AL IR R 24 h FIAREHRRRA

Fig.3 pH values versus soluble copper released from the system of copper pipes and silicate in soft water with or

without sodium alginate after 24 h stagnation
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