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Abstract: In order to ensure safe operation of secondary cycle and reliability of steam generator, it is of great
significance to reduce corrosion of equipment & piping of the cycle in nuclear power plant. With the deepening
research on organic amines and the continuous accumulation of operation experience, the industry realized that
the metal corrosion in the cycle during plant operation depends mainly on the pH at the operating temperature of
locations of the cycle, i.e. pHt. To improve pHt at the locations of the cycle, performance characteristics of the
main organic amines and their combinations are analyzed in this paper. Combined with the application experience
and actual effects of organic amines at home and abroad, the application strategy of the main organic amines and
their combinations are discussed and proposed, and the improvement suggestions are put forward with regard to
current amine application status of the secondary cycle in China. Selections of amine or its combination should
calculate the pHt at various locations to meet anti-corrosion requirements and evaluate effects on service life of
resin beds in the system. Ethanolamine with stronger basicity and low volatility is suitably used in plant in which
corrosion product is mainly from drain systems and condensate polishers are in continuous operation.
3-methoxyypropyl with strong basicity and moderate volatility can be used in most plants. Morpholine with
weaker basicity and moderate volatility is suitably used in plants in which polishers are not in continuous
operations. Dimethylamine and ammonia are suitably used with other amines because of their high volatility.
Amine mixture application appears advantages on aspects of the anti-corrosion and service life of the resin beds.
Key words: organic amines; sediment; flow accelerated corrosion; pHt value; resin
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Fig.1 Change of iron solubility with pHt at 250 ‘C

1.2 FAC
WAL BTA%, RIS RSE K
B (MS) ZEKEAT FAC %™ & ., MS Bi/Kik

JEAE 198 CI, FAC #ZBHE pHt {8 THm SUR T,
pHt {E M 5.3 ] 7.3, FAC K R[4 6 £i7, 7F pHt
EF =2 6.6 LUE, FACHEZE/NS, AT, RIfE
pHE AR ) 22 74X 0.1 e >k FAC 3 2 (1) 2 2 22k
1.3 {28 BB EALT R pH {E

T IRIBRIEATIREE R, AR EA R R AN 4
JKFA MS it 7K & i i A7 35 1 J i Al FAC, K pHt
ERNAE 6.6 LA L CRPERIE B T HH RS R K
pHt 18 1.0 NHAILLED. ZERE A CANDU
Energyl., Framatome (AREVA) [BSIfI3E [E i /7F}
WF 5t (Electric Power Research Institute, EPRI)
S ML 3% P AR5 Y 2 T )

BT, B NZHB ARG R 145 7K
pH { (25 'C) —MgEisk 9.5 DL b, 7Eik FHBEALT
W 25 CHE&ERAL pH k1 &, HEH 1%
FRAR VAT 22 DA AR 1A A () g s J et 1] PR 208 K g
Fo XLLZA/K pHAE (25 'C) A 9.5 B ZARKAMESS
Ry pHE E &I, B B EARIITE 257K pH {E

(25 °C) FEARAS R HER S il 52 48 2% S ) Bl e it
EEEZNL

2 BRI L 45
2.1 T4

HAr, B WA A PUZEHE Sk CfRipx
Morph). Z.EEfE (faiFx ETA). 3-FEFEEE I (fi
R MPA) FIH%Z (f&F#8 DMA) 2514161, HAE ¥
VORI AR P AN o 0 BB TR R E TR ) B
MG, BRI (IR pro) R IE HIB
SRTY, BUERVNRMERGE. R 1ER T EVRMER
TE [l BRI R AR R

1 BURMSEZEEEETH po

Tab.1 The pkb of organic amines and ammonia at secondary
circuit temperature

Pxb

AL 25 C 150 C 300 C
ETA 45 4.8 6.4
MPA 4.1 45 4.6
DMA 3.2 3.6 54
Morph 55 5.3 6.5
= 48 5.2 6.7
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Tab.2 The Kad of organic amines and ammonia at secondary
circuit temperature

10 mg/kg VA FIA HLIZ I Ka

AT LR U : .7
25 C 150 C 300 C
ETA 0.01 0.26 0.66
MPA 0.31 0.98 1.57
DMA 3.03 5.52 6.94
Morph 0.12 0.78 1.28
A 30.00 9.55 3.31
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Tab.3 Load coefficients of resin bed in precision treatment
system under various organic amine working conditions
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Tab.4 Load coefficients of SG sewage purification bed under
various organic amine and ammonia operating conditions

#K PR HR5 KRB

R Y F VSR Y T A
(mg %g?) (mg g
£ 15.00 431 5.2
Morph 14.00 11.30 2.7
MPA 7.00 4.41 1.0
ETA 2.00 4.62 15

HHEE 4 IO, [RIFEEO RS RIS AT I TR] 5%
Mg K, MPA FiT ETA NLZRLUF RS . WiREER
FHEAE AT, B B AR &8 (B T 8RN
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BT HEVS AR H DK R TS A B R G
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Tab.5 Relative selectivity coefficient Knaa,amine for sodium to
organic amine and ammonia

LN S Morph ETA MPA
10%DVB B g 0.53 1.20 1.00 1.90
20%DVB KAL# g 0.27 11.30 3.20 45,50

ok EEENL  BEEKPEEL
BRI J B 4y K BHUERES WIS R
(mg kg™ #/(mg kg ™)
A 15.0 16.8 51.0
Morph 14.0 13.8 8.2
MPA 7.0 7.1 4.2
ETA 2.0 1.2 1.0

M 3F, 7E 2 MS Bi/K RS 078 SUR R
FEMIRTHE T, Z B AR AT I [B) 2 iz KT At
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M 5 AW, B Morph FiT MPA ifbiza
i, FEAH R KBRS F/KF R, HES @R iz
TR, ETA fbizfrike, @hiats i
Bl EEE) R AR “6.0 mg/kg Morph+
1.5mg/kg &7 BN “4.0 mg/kg ETA+1.5 mg/kg &7
e, Hes EGR S AT R 465 T 1/3.
2.5 BHLBEI Z[E B8 IE A RIS TR

RAE R A WU B A e RE,  DUH BT A
FH ) IR ER /K pH {E (25 °C) 9.5 AZEHE, X
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Tab.6 The applicability of organic amines/ammonia when
the pH value of feedwater (25 C) is 9.5

kb

Y GIEe] 0]

HhUE  HUnsvE pHUE ‘(’:',fﬁf i ;%*;i ik

A Wi 4 0 7K) " 257K EENE JRIL

(mg kg o [Res

£ 15 6.14 6.19 910  th% 4
ETA 3.9 6.22 6.92 893 4

Morph 31.0 6.47 6.83 912 ik
MPA 4.0 6.14 6.56 9.08 it .
DMA 15 6.46 6.22 912 % 4R
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Fig.2 The ApHt at various high temperature locations of the
secondary circuit
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Fig.3 The amount of dry sludge flushed by SG
in three modes
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Fig.4 The amount of corrosion products adsorbed by
magnetic grids in three modes
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