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The Study of Corrosion of Heat Exchanger Tube
for Absorption Refrigeration Machine

U. J. Lim", G. C. Jeong™ and B. D. Yun™

This paper was studied on corrosion of heat exchanger tube for absorption refrigeration

machine. In the 62 % lithium bromide solution at 60 C, polarization test of Cu, Al-brass, 10 % cupro
nickel(90-10 % Cu-Ni) and 30 % cupronickel(70-30 % Cu-Ni) tube was carried out. And polarization
behavior, polarization resistance characteristics, open circuit potential, anodic polarization of heat
exchanger tube for absorption refrigeration machine were considered. The main results are as following:
The open circuit potential of Al-brass tube becomes less noble than that of Cu tube, corrosion current
density of that becomes lower than Cu tube. The open circuit potential of cupronickel tube is more
noble than that of Cu tube, corrosion current density of that is controlled than Cu tube. The passivation
critical current of 30 % Cu-Ni tube is lower than that of 10 % Cu-Ni tube, potential of passive

region of that is more wide than 10 % Cu-Ni tube.
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Table 1 Chemical compositions and mechanical
properties of Cu(C1220T-OL)

Chemical Cu P
composlition
(wt %) 99.97 0.03
R Tensile strength| Yield strength | Elongation
"gfgg‘:ﬁ:gf (MPa) (MPa) (%)
372 - 42

Table 2 Chemical compositions and mechanical
properties of Al-brass

Chemical | Cu | Al | Ni | As | Pb | Fe Zn

composition -
(wt %) 77 | 21 ] 06 | 0.04 |0.05|0.05| Remainder

Mechanical [ Tensile strength (MPa) | Elongation (%)
properties 419 57

Table 3 Chemical compositions and mechanical
properties of 90-10% Cu-Ni
Chemical | N | Fe | Mn | Pb | Zn Cu

composition
(wt %) 10 14 | 06 {005 05

Mechanical | Tensile strength (MPa) | Elongation (%)
properties 344 41.5

Remainder

Table 4 Chemical compositions and mechanical
properties of 70-30% Cu-Ni
Chemical Ni Fe | Mn | Pb | Zn Cu

composition

(wt %) 310 | 07 | 06 | 005] 05 | Remainder
Mechanical| Tensile strength (MPa) | Elongation (%)
properties 440 44
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Fig. 1 Polarization resistance of Cu and Al brass
tube in 62 % LiBr solution (60*1 )
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Fig. 2 Polarization resistance of Cu, 90-10%
Cu-Ni and 70-30% Cu-Ni tube in 62
% LiBr solution (60£1 )
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Fig. 3 Linear polarization curves of Cu and
Al-brass tube in 62 % LiBr solution
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Fig. 4 Open circuit potential vs. corrosion
current density of Cu and Al-brass

tube in 62 % LiBr solution(60*1 T)
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Fig. 5 Linear polarization curves of Cu, 90-
10% Cu-Ni and 70-30% Cu-Ni tube
in 62 % LiBr solution(60*1 C)
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Fig. 6 Open circuit potential vs. corrosion current
density of Cu, 90-10% Cu-Ni and 70-30%
Cu-Ni tube in 62 % LiBr solution(60*1 C)

]

AT

ac

FollA Nio] @4e=Z 2H431x
Z-g-5t7] W9 Aoz AztwEch

a8 5 Ay RAMNFU=EO Cu-Nig
A A#e FAAFU=s 3A gAH I,
90~10% Cu-Ni tubeX.t} 70-309% Cu-Ni tube®
FAAREE7 o AdAHDZ Job o)n] mEH
upe} Zo] FEzUA A AAE Nigl RE et
o FAAFIEr F AP EANFUER
o dAlEE Aoz A4

=1
ga REgz

33 ¥FFEIAET
331 AlZF Al FSEIATF
Fig. 72 62 % LiBr +& FolA & A# ¢
AlRE AR FFESATE YeP Aol
N2 stollA AlZE Ao BAAF
£+ Fig. 49 Zo] FABETG JAHT 9t
£ AlRE A#Eoy F ABL FFAYN
BdeddE E7En FF5H AFS dElX
¥ FAAFLEIE §43] Friste €44

Aol dehda ee 2 & A

-100 T T vy T T T T
~ 200 | L
m .
3]
(2]
S -a00 E
£
w
g oo -
€
8
5 500 | e
o
-600 Al-Brass X 1
-700 ¢ " ol L Lol l o) il
1E-8 1E-7 1E6 1E5  1E-4 1E-3 001 041 1
Current density, i(A/cm?)
Fig. 7 Anodic polarization curves of Cu and

Al-brass tube in 62 % LiBr solution
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Fig. 8 Anodic polarization curves of Cu tube
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tube in 62 % LiBr solution(60£1 T)
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Fig. 10 Passive behavior of 70-30% Cu-Ni
tube in 62 % LiBr solution(60+1 C)

Cu-Ni?2l FE2Ua2 A#e REH 499
A7+ oF 60 mV/SCEETH ¢F 220 mV/SCE
Az AYFEdel o AA o E£F FE5H
SAAFE 90-10% Cu-Ni A#FET 70-30%
Cu-Ni Mol &A A=t 22lxm 90-10%
Cu-Ni A#AE peak 1707F B AR 7, 70-
30% Cu-Ni A& peak 2787F A HAD

4. &

62 % LiBr =89 FoA FFHYF7&
dusty] A#Agg T AR, Alds A#,
10% cupronickel A& % 30% cupronickel
Ao A73esy RygAFA ddtd A7
% A3 e 2 428 A}

1) AIZE A= AzAYgE FAREG €A

AHUA FAFAFEEE ¢ JAdE
2) FEZUA A@e MEHAE FABEG

ARASAAN EAHAFEZEE o dAdEH
3) 30% Cu-Ni A#2 REefs} FALFLE

= 10% Cu-Ni Al#Eth o solx|M X

Ze ddo A9 7he] o A €oh

ZFagd

1] el

(2] &2, ol2H, “F4Ae duwy”, ¥F
A5%, pp.343~352,

-151-



FFAWEI G AREY) ABe) B B

{31 9=z ZTHsg, &4¥F, “du@r] B9
HAA 2 g2 A B whAje) g A", grFu)
£7133% 31 %], #1254, #2&, pp. 345~350,
2001

f4] 4=, A&+, 4532y G289 I
A=A EAdel et A1), 7ol
<83)x, 2 358 A 2%, pp. 196~200,
1999

(0] mAZEST, BEET, WEBX @ X 7
AR B A 0 FEE < 507 5 i phEE
" Sanyo Technical Review, Vol. 23, No.
3, pp.122~132, 1991

6] & &M, REE— “BRUEAEXKEH &+
B REMOILR”, BFRAEN, Volds,
No.11, pp. 632639, 1994

[7] A. Cohen, R. V. Jelinek, "Corrosion rates
of mild steel in alkaline lithium bromide
solution by the polarization resistance
method”, NACE, Vol. 22, Feb., p. 39, 1979

[8] R. S. Levine, "Removing corrosive debris
caused by lithium bromide in absorption
chillers”, PLANT ENGINEERING, Jan., p.
109, 1986

9] 9d$=, A4, “LiBr-H04 &F+49%57
o] R mAE 2x9 97, g
71#383)x], #2674, A1E, pp. 125~131,
2002

[10] REEEES, "B TE22F 6 - Behs bHar”,
3 uit, pp. 151~154, 1982

(1) 9=, A712, “Fxdue B3 L4,
pp. 3~7, 2002

[12] #i#=2010), pp. 384~386, 1992

{13} D. A. Jones, Principles and prevention of
corrosion, 2nd edition, Macmillan Publishing
Co., pp. 118~125, 1992

—152—

}

5]

Lol

a7



