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A Study of Protection of Copper Alloys

from Corrosion by Ammonia

E.A. Kim, S.H.Kim and C.R.Kim

Abstract

Volatile treatment of high capacity boiler water with hydrazine and ammonia is studied. Ammonia comes
from the decomposition of excess hydrazine injected to treat dissolved oxygen. Ammonia is also injected for
the control of pH. To find an effect of such’ ammonia on the copper alloy, the relations between pH &
iron, and ammonia & copper are studied. Since the dependence of corrosion of iron on pH differs from that
of copper, a range of pH was selected experimentlly to minimize the corrosion rates of both copper and iron.
“Corrosion rates of various copper alloys are also compared.
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Table 1, 7 w4 49 Condenser tube 3 F719718 A2

\ . .
L I ‘ main condenser ‘; unit heater tube
‘ —— n
1 i L.P.H. No.1,2: Al-Brass
Se P/P #5 ‘ Al-Brass ‘ L.P.H. No,3,4:BSTF3
i ‘ H.P.H. No.6,7,8: Carfon Steel STBAi12
1 ‘ L.P.H. No. 1,2 : Admiralty
Py P/P £L2 | Al-Brass H.P.H. No.4,5:7:3 Cu-Ni
o | e L.P.H. No.1,23 4"
P, P/P £3,4 i Al-Brass HP.H Nob56 p St 35.8~1
L P.H. No. 1,2,3,4 : BSTF 20r3
L P/P 21 Al-Brass H.P.H. No. 1,2,3:STBA 12
, R | L.P.H No.1: Admiralty
Ky P/P #1 7:3 Cu-Ni | H.P.H No.4,5:7:3 Cu-Ni
: L.P.H No.1,2:St 35
Yy P/P #2 Special Brass | H.P.H No.1,2:St 35
i P
S, P/P #£1,2 Al-Brass 1
. _
Mi P/P #£1,2 | Al-Brass ‘
i L.P.H No.1,2,3: Admiralty
Yy P/P #1 9:1 Cu-Ni

H.P.H No.5,6:7:3 Cu-Ni
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Tdblé. 2 & WEHTH tube scale 2 sludge J 7447 data
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g kA 41 Sdmple name ! Scélll%gf ‘ Shgfoe 9? =
1 . Economizer tube 5.11
o Yy P/P #2 »Boiler water wau tube 4.68
7 )
1 | B/ #1 R/H well tube 4T
j Turbine blade H-P-8 1. 13
1‘ H-P-13 0. 88
1 ‘ H-P-19 0.79 |
Py P/P 24 H-P-31 0.14 |
9 ‘ Final S/H tube 2.75
; Suspension tube ‘ 2.13
7 Low drum 29.05
M, #1 Steam drum 32, 27
2 Steam drum 30. 60
Py #1 Mud drum 28. 82
Water wall tube fire side 3.39 o
1 Ky #1 Water wall tube wall side 1. 15 ;
,S; Py #1 Steam drum ‘ 50. 11
3 ‘ i
Py &2 Steam drum | { 57.79
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A149% k
1mg/! _‘ 0. 55mg /!l 0.3mg/!{
2mg/l ! 0. 73mg/! 0.8mg/!
A2A8% |
1mg/! ’\ 0. 20mg/l 0. 5mg/!
2mg/l 0. 30mg/{ 1. Omg/!
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= RE#EE oA 24992 2 EEES o 39
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Table 4. 7} P/P9 condensate HEf#EXe(E

T pH ' Ox(ppm) Fe(ppm) Cu(ppm) | NHy(ppm)
Do P/P £1,2,3 |  87~0.5 | <0.0°3 <0.02 <0.603 0.1~1.0
Po P/P £1,2 © 8.5~9.5 <0.007 <0,02 <0. 005 0. 1~0. 2
Py P/P £3,4 8.5~9.5 <0.02 <0.02 <0. 005 0. 1~1.0
Ky L 8.8~9.0 | <0.02 <0.08 0.5
Yy P/P #1 L 8.5~9.0 | <0.03 <0.01 <0.07
Yy P/P £2 ' 85~9.5 <0.05 <0.02 <0. 003 0.1~1.0
Sg P/P #4 . 85~89 ! <0.007 | <0.02 <0.003
S; P/P %5 Lo92~9.7 <0.007 <0.02 <0.005

Ty P/P | 9.3~9.5 | <0. 007 <0.02 <0. 005

Yy P/P 85~9.3 |  <0.02 <0.03 ‘

H, P/P | 8.8~9.2 <0.01 <0.01 | <0.005 0. 05
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o] Ayt ol 23] pH & meln, zale] Kehol 52

L

(OH7) _1. 8510~

9 e5]7) ol
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olwl el sl BEG FEU ol B
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Bitt HRERTSY BAKEEREENA B4 g 5ol
Condensate 9] pH % §] ¥ 8.5~0.50]% gtxjefg] y
#% 0.1~Ippm ol v}, ZE 1} gtrol Z7|xHe)
AA 718 RS #HEEAE S5 30 A5 FEkE
oA mrh ghmrieol GEHe] T~10f% ¥ Bom kK
229 vent condenser o) A& MK 2o & g=y
ol7} frh=Eo] BE ppm 2 o] &k wabA fEkERe]
eSS MHE EHeY HEE JdRJoMRE 0. 1~8F
ppm & 4 W2 o T

2) M, Y@Lib} 3 Copper 98] RH)
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o e KR aato-pH-analyser méter o pEEE  fHRe 7 data ¥ ¥R Pt

Table 5. Sg P/P #5

pH | NH.(ppm) | NoH(ppb) | Cutt(ppb) | pH | NHL*(ppm) | NoH.(ppB) | Cu** (ppb)
9.18 0.48 ‘ 50 .04 | 9.50 0.97 60 1.90
9.19 0.51 | 48 1.14 | 9.50 0.94 62 1.90
9. 20 0.53 ! 42 1.35 | 9. 60 0.42 50 103
9.20 0.58 | 38 120 | 9. 60 1.10 75 220
9.23 0.56 48 1.60 9. 60 1.10 78 2 50
d.50 1.01 63 2.10 9. 60 1.19 80 2.40
9,50 .01 58 2.00 | 9. 60 1.30 80 2.60
9.50 1.00 64 2.10 | 9.60 1.19 78 2.60
9. 50 0.99 63 2.00 | 9.60 1.90 80 2.70

Table 6. Yy P/P #1

pH | NH(ppm) | Cu™*(ppb) | »H  INHS(ppm) | Cu**(ppb)
8.65 017 | 075 1 9.00 |  0.32 190 |
8.70 0.19 | 1.00 3 8.95 0.32 1.90 |
9.00 0.20 ! 4.30 || condenser: 8.85 0.25 1.20
8.85 0.18 4.30 | leakage 8.90 0.32 2.00
8.65 | 0.17 | 1.00 8. 80 0.22 1.30
8.95 0.17 i 1.00 870 0.18 1. 10
8.75 0.19 1. 00 8.75 0.20 1.30
8.85 0.24 1 1.40 : 8.60 0.17 1.00
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e pH oA &1 MAEY WEES FHUE A Fig. 7

& MRS ® Loads) mF $od o EAN  gEvors @Rt ME 94 CO o Rl B
fovk pHe Frlol ®3 AA4s2 ] @A ket 0.9 T2 M BHEE TIF Got &
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Fogerns o9 Feol & pHol el =

1:1

m]o 14

Table 7. ¢®ijo} £z} Pejr et
pH 85 | 87 | 89 | 9.2 9.5
Ao |1 13| 1o7] 120] 115
& B2 oA 2 A4 A % RmEY

REe A9 gxIar
2) Copper 2| ERXKE

B BRERY 39 vlA R Bitd A #mES
3L Qe AR tube $4EQ] Al-Brass, 9:1 Cu-Nj,

Table. 8 ik {HK58 tube #EHF 2 24

| : .
& 1 9.9 | I
Al-Brass 76~79 FE 1. 8~2. 5! 0.02 0.07] 0.06
9:1 Cu-Ni 87.47)  trace ’ 10.16  0.63 tracel  1.57
7:3 Cu-Ni 68.16|  trace 30.05  0.82 0.90
Admiralty 70~73] Ze] £0.9~1.2 } { 0.07] 0.06

7:3Cu-Ni 249 tube B& g =79 Hie=m gt
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gt WE BR2 R
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ek et
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Table 9, 3} 7} P/P2] 7% A=A

L ‘E—L!'/,l_ 5;%3] Feed Wr A 2 A ’ ;qDéuz‘?
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