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The purpose of this work is to investigate the effect of dissolved hydrogen concentration on crud deposition
onto the fuel cladding surface in the simulated primary environments of a pressurized water reactor. Crud
deposition tests were conducted in the dissolved hydrogen concentration range of 5~70 cc/kg at 325C
for 14 days. Needle-shaped NiO deposits were formed in the hydrogen range of 5~25 cc/kg, while polygonal
nickel ferrite deposits were observed at a hydrogen concentration above 35 cc/kg. However, the dissolved
hydrogen content seems to have little effect on the amount of crud deposits.
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EFFECT OF DISSOLVED HYDROGEN ON FUEL CRUD DEPOSITION
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Fig. 1. Schematic drawing of the recirculating system used for deposition tests.
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Table 1. Chemical composition and mechanical properties of the Zirlo cladding tube

Composition (wt %)

Mechanical properties at RT

YS UTS Elong.
Sn Fe (0] Nb (MPa) (MPa) %)
1.0 0.1 0.12 1.0 Bal. 448 820 24.6

(d)

(e)

Fig. 2. SEM photographs of corrosion products formed at a dissolved hydrogen concentration of (a) 5 cc/kg, (b) 25 cc/kg, (c) 35

cc/kg (d) 50 ce/kg, and (e) 70 cc/kg.

Aol AREE 12HAE W a5l FAbsels
(LiOH) % F4HH3BO3) = &-8llste], Lid}t B s%7F 2+
ZF 3.5 ppm 3! 1500 ppmo] =5 Alz=sith o= @A
EPRI A3 el wpe} =] dxdela d85 1 s 13A41%

H 2% 5 SR pHaoc s 7.12 FA1817] f18E 2710]
‘:]'.1(» F&0]& AA= Ni—EDTA (ethylenediaminetetra—
acetic acid) 9} Fe—EDTA (ethylenediaminetetraacetic
acid) FHIE ARSI M, Nizh Fel] 55 712} 39 ppm,
1 ppmC 2 ZAsl] AFLEIUTE £E54 5= A
WA 7 FAe 25~50 cc/kg B8} Fte Ao ® A
FA BFE L e A, 1EE 20L B 23k
5, 25, 35, 50, 70 cc/kgO.2 A3k} APk} Eat,
ABU 2540w aksd 715 Hasks] 9
3 5 ppb ©]3}E FAIEHEE A|f5}3 T Test section®l]
A B = 325°CE FASl A, Aledl e
7k B (BPR, back pressure regulator) S ©]-&3}o]
122.9 barE FAAIHCH, 60 cc/ming] 4502 +=8HA

58

o,
Mo
flo
s
i90
o
)
%
ol
e o
x o
_°|L‘
rE 0&# 2
2 oro e [o 1o

1o }JT'_ —|
ICP—AES %}*4—% 3 544 Ner FeA FEE Y

5
_1
=
r
L M =
_P“U&
mlo
jg\_‘>°
o o
g
JE e
Lk
B S
S g 2 F
N A oy
‘lEoE,
z?si
SRV
_>I‘O
m_l
h;e

_E rlr

a1Ey i%«'%f‘ﬂ’—“ﬂl% ol-g-sto] 3027k A|A 0}1 ol
Al AAEE mD), FAFE mD, 24H0.5 m) SAE AA st
o] FHlEH3lHh

3. Zn} 9l JEt

S S YT J0, 24 o el )

7Feb7] Slste] §E4 F5E 5, 25, 35, 50,

70 cc/kggi WA A el Fig. 28 8554 &

CORROSION SCIENCE AND TECHNOLOGY Vol 13, No.2, 2014



EFFECT OF DISSOLVED HYDROGEN ON FUEL CRUD DEPOSITION

Chemical composition (at %) Chemical composition (at %)
Spectrum - Spectrum .
(0] Fe Ni Zr (o] Fe Ni Zr
51 66.8 0.7 0.7 318 s1 67.3 16.0 9.7 5.0
52 14.7 3.4 5.8 76.1 52 56.5 0.8 0 427
@ ()

Fig. 3. Corrosion products and their chemical composition formed at a dissolved hydrogen concentration of (a) 25 cc/kg and (b) 35
cc/kg.
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Fig. 5. STEM-EDS element mapping analysis on the needle-like
structure formed at a dissolved hydrogen concentration of 5 cc/kg.
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