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Detection of failed and defective coating layers in HTGR

fuel particles by methylene iodide intrusicn
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Tokai Research Establishment
Japan Atomic Energy Research Institute
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The technigue of impregnation with liquid methylene iodide
followed by X-ray radiograpy was tested to detect failed
particles and defective pyrolytic carbon layers. The test
revealed that this technique was useful and easier than the acid-
leach method and the chlorine-leach method though this technique
was not of wide application. This technigue was then applied to
examine 26 kinds of pyrolytic carbon layers with different
deposition parameters. Some pyrolytic carbon layers were intruded
by methylene iodide. The relation between the fraction of
defective pyrolytic carbon layers and their deposition conditions
was studied, and the fracture and ocuter surfaces of the layers

were observed by scanning electron microscopy.

Keywords: HTGR, Coated Fuel Particles, Fyrolytic Carbon,
Methylene Iodide, X-ray Radiography, Failed Particles,

Defective Layers, Deposition Conditions
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(b}

X-ray micro-radiographs of TRISO coated partices.
{a) Methylene iodide intrusion into buffer laver
of failed particle; {b} Intact particle.
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{a}

(b}

Fig. 2 X-ray micro-radiographs of BISC coated partices.
(a} Methylene iodide intrusion into buffer layer
of failed particle; {(b) Intact particle.
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{b})

X-ray micro-radiographs of

methylene iodide intrusion

partices with

into OPyC layers.
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Fig. 3 {continued)
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Table 1 Density and coating conditions of PyC layers.
sample coating density coating coating diameter size of
name type 3 rate tgmp. of coater Dbatch

(Mg/m”) {um/min) ("C) (mm ) (g9)
PyC0516 TRISO 2.06 4.9 1300 24 8
PyC0519 TRISO 2.02 7.5 1350 24 8
PyC0806 TRISO 1.27 10.9 1550 24 8
PyC0807 TRISO 1.47 7.8 1450 24 8
PyC0808 TRISO 1.71 5.6 1400 24 8
PyC0110 BISO 1.87 4.9 1370 24 8
PyC0111 BISO 1.77 3.0 1370 24 8
PyC0112 BISO 1.97 7.4 1370 24 8
PyC0113 BISO 1.81 4,7 1380 24 8
PyC0114 BISO 1.93 4.1 1360 24 8
PyC0115 BISO 1.89 9.2 1390 24 8
PyC0116 BISO 1.87 2.9 1355 24 8
PyC0117 BISO 1.79 11.8 1410 24 8
PyC0118 BISO 1.84 12.5 1410 24 8
PyC0119 BISO 1.88 2.4 1345 24 8
G-030 TRISO 1.84 9.6 1430 60 500
G-050 TRISO 1.82 13.8 1430 60 500
G-060 TRISO 1.89 10.2 1460 60 500
G-070 TRISO 1.90 9.0 1460 60 500
G-080 TRISO 1.90 9.6 1460 60 500 -
G-182 TRISO 1.96 8.4 1420 60 500
G-279 BISO 1.88 10.2 1390 60 500
G-103 TRISO 1.85 4,4 1355 100 600
G-113 TRISO 1.89 2.7 1420 160 2000
G-090 TRISO 1.85 6.8 1420 200 1900
G-102 TRISO 1.84 4.6 1400 200 830
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Table 2 Evaluation of defective PyC layers by
methylene iodide intrusion methed.

sample number of defective
name particles PyC layers
examined {%)
PyC0516 144 0
PyC0519 154 0
PyC0806 106 0
PyC0807 149 0
PyC0808 159 0
PyC0110 144 0
PyCO111 122 0
PyC0112 147 0
PyC0113 155 0
PyC0114 152 0
PyC0115 188 0
PyC0116 110 0
PyC0117 150 0
PyC0118 181 0
PyCO0119 179 0
G-030 132 79
G-050 224 67
G-060 91 66
G-070 138 76
G-080 117 71
G-182 142 18
G-279 154 19
G-103 237 0
G-113 126 0
G-090 191 34
G-102 163 39
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{b)

X-ray micro-radiographs of IPyC-SiC failed
particles with methylene iodide intrusion

into OPyC layers.
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Scanning electron micrographs of OPyC lavers
of sample G-090. {(a) Fracture surface;

(b} Fracture surfacé; {c) Outer surface.
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Fig. 9 Scanning electron micrographs of fracture
surface of OPyC layers. (a) Sample PyCO0516;
(b} Sample G-113; (&) Sample PyCO118.
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