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Examination results on reaction of lithium

Takashi Asada *'
Masataka Kawai™>

Abstract

Before the material corrosion tests in lithium, the reactions of lithium with air
and ammonia that will be used for lithium cleaning were examined, and the results
were as follows.

1. When lithium put into air, surface of lithium changes to black first but soon
to white, and the white layer becomes gradually thick. The first black of lithium
surface is nitride (Li,N) and it changes to white lithium hydroxide (LiOH) by
reaction with water in air, and it grows. The growth rate of the lithium hydroxide
is about 1/10 in the desiccator (humidity of about 10%) compare with in air.

2. When lithium put into nitrogen, surface of lithium changes to black, and soon
changes to brown and cracks at surface. At the same time with this cracking,
weight of lithium piece increases and nitridation progresses respectively rapidly.
This nitridation completed during 1-2days on lithium rod of 10mm in diameter,
and increase in weight stopped.

3. Lithium melts in liquid ammonia and its melting rate is about 2-3 hour to

lithium of 1g. The liquid ammonia after lithium melting showed dark brown.

*1. Administrative Management Group, Advanced Technology Division
*2 . Joyo Industry Cooperation
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1173 | B
11./4 | B 144 2. 40 2.52 2.73 2. 53 2.26 3.79

(0.37) (0. 39) (0. 56) (0.52) (0.0) (1.56)
1175 i
11/6 | & 192 2. 45 2.57 2.91 2.68 2.26 3.80

(0. 42) (0. 44) (0.74) (0.67) (0.0) (1.57)
1177 =
1178 =
179 & 264 2.50 2. 61 3. 06 2.81 2.25 3.81

(0.47) (0. 48) {0. 89) (0.80) | (-0.01) (1.58)
1110
11711 | B 312 2. 52 2.63 3.17 2.90 2.24 3.81

(0.49) | (0.50) | (L00) | (0.89) |(-0.02) | (L58)
11712 | B
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FRARAFOERAEER (07%)

ZB ER (EEH) (g) =
HE | RME | SRS '
(r) | D-1 | D—2 | A-1 | A—2 | N-1 | N-2 | =

1,713 & | 360 | 254 | 265 | 3.271 | 290 | 22 | 383

(0.51) | (0.52) | (1.10) | (0.98) | (0.0) | (1.60)
1L/14| B
1115 W
1L/16| % | 432 | 2.5 | 268 | 3.40 | 311 | 374 | 3.8 |9 10

(0.53) | (0.55) | (1.23) | (1.10) | (1.48) | (1.59)

Il 1) &

1718 B | 480 | 258 | 269 | 349 | 321 | 3.80 | 3.8

(0.55) | (0.56) | (L.32) | (L.20) | (L.54) | (159
11/19| B |
1°20) W | 58 | 260 | 271 | 360 | 334 | 3.8 | 383

(0.57) | (0.58) | (1.43) | (1.33) | (1.56) | (1.60)
1121 &
11,/22| g
1123 8%
11724 B | 624 | 262 | 273 | 372 | 3.49 | 3.83 | 3.84

(0.59) | (0.60) | (L.55) | (1.48) | (L57) | (L61)
1L/27| B | 696 | 263 | 274 | 3.80 | 3.60 | 385 | 3.86

| (0.60) | (0.61) | (1.63) | (1.59) | (1.59) | (1.63)

1130 B | 768 | 264 | 275 | 3.8 | 3.7 | %84 | 385

(0.61) | (0.62) | (L7 | (1.69) | (1.58) | (1.62)
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SEBR OERAITCER (0T7%)

26 5 (BB (g) ‘=4
HE | K| B : '
(r) | D-1 | D-2 | A—1 | A-2 | N-1 | N—-2 | =
12,2 | B | 816 .97 | 3.80 | 3.83 | 3.8
(1.80) | (L79) | (L5 | (1.60)
1274 | B | 864 | 265 | 277 | 402 | 387 | 38 | 3.8
(0.62) | (0.64) | (1.85) | (1.86) | (L57) | (L&D
12/7| 8 | 93 413 | 3.99 | 3.84 | 3.83
(1.96) | (1.98) | (1.58) | (1.60)
12,11| B | 1032 | 268 | 2.80 | 4.33 | 424 | 3.86 | 3.84
(0.65) | (0.67) | (2.16) | (2.28) | (L60) | (L61)
1214 B | 1104 | 270 | 281 | 444 | 433 | 3.85 | 585
(0.67) | (0.68) | (2.27) | (2.32) | (1.59) | (1.60)
12/17| B | 1176 452 | 443 | 3.8 | 3.8
(2.35) | (2.42) | (L.60) | (1.60)
12,02 B | 1206 | 271 | 281 | 472 | 462 | 3.87 | 3.8
(0.68) | (0.68) | (2.55) | (2.61) | (1.61) | (1.61)
1993
/5| B | 1632 | 272 | 283 | 521 | 509 | 3.8 | 3.8
(0.69) | (0.70) | (3.04) | (3.08) | (1.60) | (L861)
/28| 8 | 2184 6.15 | 58 | 3.8 | 3.85 | 14
(3.98) | (3.87) | (L60) | (1.60)
2,2 2299 | 2.80 | 292 | 6.28 | 59 | 3.8 | 3.8
0.1 | (0.79) | (41D | 39D | (1.60) | (1.60)
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20 11A308~
%ﬁﬁﬁmﬁﬁ%ﬁﬁ%uﬂﬁom%%%maﬁéﬁﬁbt¢%3ﬁéﬁﬁébto
Rl BEREST
REK 106D Y 7% Lk

TER 2g
SRERHE A N-3 0
/

U4 \/\ N-4 #15°
N-5 #40°

=B ER (BRI (g)
HE | S =N B &
(hr) N—3 N—-4 N-5 N—6

11780 | — 2. 30 2.26 2.31 2.41 1

1271 24 2.29 2. 26 2. 30 2.41 KERE, HhTL
(-0.01) (0.00) | (-0.01) (0. 00) BREU

1272 48 2.29 2.25 2.30 2.90 N-6:82\T. DU
(-0.01) | (-0.01) | (-0.0D) (0. 49) has?

1273 72 2.29 2.26 2.29 3. 42
(-0.01) (0.00) | (-0.02) (1.01)
1274 96 2. 30 2.21 2.32 3. 87
(0. 00) (0.01) (0.01) (1. 47)
1271 168 2.29 2.26 2.31 4.06
(-0.01) (0. 00) (0. 00} (1. 65)
1278 192 2. 30 2. 26 2. 30 4.08
(0. 00) (0.00) | (-0.01) (1.67)
1279 216 2.30 2.73 2.31 4.10
(0. 00) (0. 47) (0. 00) (1.69)

-._76_
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HEAEER( >IF)

38 EE (EEH) ()
e | B i ER % =
(hr) N—3 N—4 N-5 N—&8
12,710 240 2.31 3.77 2.30 4. 09 12
(0.01) (1.51) | (-0.01) (1.68)
12,711 264 2. 80 3.82 2.57 4.09 N-4 I RKERENID
(0.50 | (1.55) | (0.26) | (1.68) )
12,714 336 3,91 3.86 3.91 4. 11 £2Ticilhd b
(1.61) (1. 60) (1.60) (1.70)
12,715 360 3.94 3. 86 3.92 4,11 N-3 O—H &Iz,
(1. 64) (1. 60) (1.61) (1.70) 2E&EMIIaVERES
WisiREE,
12717 408 3.93 3. 86 3.92 4,11
(1.63) (1. 60) (1.61) (1. 70)
12,722 528 3.93 3. 86 3. 92 4, 10
(1.63) (1. 80) (1.61) (1.69)
1993 i
1./5 B64 3.94 3.88 3.93 4.13
(1.64) (1.62) (1.62) (1.72)
1.728| 1416 3,94 3.88 3.93 4,12 14
(1.64) (1.62) (1.62) (1.71)
2/2 1531 3.95 3. 88 3. 93 4,12
(1.65) (1.62) (1.62) (1. 71)
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201993 F£2A28
RISDEAIZRBF OFEERE, SRR D2300B5MEBROERIZROBED,

23006 BEBREZE (un)

PAE  10. Omm
2B A N | A st ST ] ¥y S—TRiy
D-1 10. 25
10. 15 10.2
D-2 10. 05
10.3 10.2 10.2
A-1 12. 2 1L 12.3
11. 4 11.2 10. 8 11.6
A—-2 11. 85 1.7
11. 35 1.5 11.6 11.6
N—-1 9.7 9.8 9.9
9.35 9.25 9.65 9.6
N—-2 9.95 9.9
9.45 9.35 9.7
N—3 9.9 9. 85 9.85
9.3 9.1 9.45 9.6
N—14 9.8 9.7
9.55 9.355 9.7
N—=35 9.6 9.6
9.35 8. 45 9.6
N—6 9.4 9.4
9.7 9.75 9.6 9.6
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FEH3 AKPRE Y F U ARISHER R
E:2.17g H:20lg 1992. 10. 29

BHE4 BRPEEVF Y LIGHERRR
% :2.26g, H:223¢g 1992. 10. 29

_81_
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EES HEBEOFVHS—7RYFIL
HEEME A£:0.0dg H:006g 1992. 10. 30

EEG | HBEOZEHED (EM2 ) LRGP0V TV L
ERE £H50.21g, 0g, 0.11g, 0.11g 1992. 10. 30

— 83_
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Cig

EHT7 Fyyr—iRAic4dBEBOIZYFT A
e &£:0.31g H:032g 1992.

R (Z2F) , AZh (A2 c4HEBEWYFULA
e AHmM51.51g, —0.02g, 0.35g, 0.38g 1992.

i86_

1L

11.
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BEH9 Fyy—7RIBHEOHE
1992. 11. 16

EEI0 18HEHOHM
£ RS, G 2R, iERERS TERED
Wh-ich LD 05, BHoREEICEDERN
AL TV, EARMCEERVELTOR,
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FEEIl N.fHRAL 1 & 8 R 4@
B A EEER TE{LAEERAET 5.
1992. 11. 30

EH12 ERFHEKD, WEREROVFIL, EhD
2&H&E 4 BEHNBEIEATY 5, 1992. 12. 10
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EH]3 EZERPNUATRFRKBENTEVLIIFT LA
EBR-2FF gBE—-K&EP 1992. 12. 14

BRBDLDEE

NBRA-T 5,
BRI ZRARCRSHCBOTEVL ) FI 4
BE-BRP,  GB-KTH

N—-1 N--3
3 N-—2 N -4
B ORB— | A1 N-5
A—2 N-—6

1992. 1. 28
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RfTEM 3
VF T LRIGEAR (3)
1. B 19929H30~10H7H

2. RBREAm F bV LAEE

3. HREEE &H. AH

4. HBREA

.1 HEBRER

O TrEZTEEICEZYFILOBEREFRIET S,
@ TrEZTLYFULORGEFMOREEFNS,
® 2V FULORGERESRET B,

-8

4, 2 RABEPE
1) 7reo7THBpkIABRFOERAE
O TrEDTHESZREORBE GRAVY—#AL) BEEHAIE

T yEZTREBARE] 82.78 g
T rETRETERE 82.12 g
KeEEE 81.16 g
TUVELTREBICEAERR 0.66 g
KEEICLL2ERR 0.96 g

= H) .62 g

BE 1 cHRr OKEERRERT,
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PE-T. 0.11g HD Y F 7 LEIT
0.11g x0.28=0.031 g
COEREED) 2gIEWVEC T -TED ., ERBEZEETH L. LR
FELWEEDNh S,

4) BEFTHIPKBOWTBWRYFYLORERE
EXRFHEIPICIPBEVTEVW (JALIH~10A18E) VF Y LEROHELE
ZLl, VFULRFBBEEZLTED., T0ENM S, 24&HUFTEE (LiN) K12
TwaEHEEI I,
EhzkhicAhs &, KOPTEESLEAL, KELISEWI &EERLE, BV F
VLAOLEIR 1.28 THEI &Moo, HTHREMTE>TWELEEDR S,
ZOZLY FULRKIL>THIEL. KBLY FU LIKED B,
LisN+3H,0 — NHy+3LiOH

COKBERTNAVHEERLE: (BES) .

6 Z{MORIGHES |
ERFASHIK 1 s ABOTBVWRYFYL (11 g) ZROEHL TKHRIC AL,
TYETRAIGTT YETOREEF, RABERIGOEZ > THWBKEICHE
DL E. BABOHNEN., | Oppn DIEOT7 Y2 7HEELRLI.
COERENIS, RORIGEHEETE I,
6Li +N.  — 2Li,N
LiaN+3H.0 — NH,-+3Li0H
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BHEI TYEITEYFYLORIGERSYOKEMR
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AR 4
TreTHERRAR (1)

1. B 19928924, 25H

2. SERIERT F MY Y A ERE B

- W

4.

HBREE &M, 5
BRI

. 1 HERBER/

VFI LORNE LEEBRO7 v Eo 7ttt r B~ L,

2 HEREE
TrELTHREEE (BEE1)

.3 HERME

1) 7yEZ7HEFRRICHVAVFYLORELERBF 74+ VY —OERBEHIE
(Ex2) °
EZ—48 (28) KA-7REEOSESRE — 82.78 g
(2) MET vETEBEME 3 0°C) $21H0Y Kb —sBAH (BEE3)
@ F37bFv o "—RRORELEEOHEZAIE (EE4RURD)
FS7 b+ v —BiREHE B

FEOSE ./ cm) (m./s)
5 0. 65
40 0.8
30 11
20 L6
10 2.0
6 2.1

4) BEERESE (201) CRILEREEIR

—109—
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4. 4 FUEZTHESEAER
() 9B 24H
13:15 7 T IFHEE O TS
BFRAAE 0.3 — 0.35 kg/cm?
13:45 T ESTHHEEORE - 3 8 CIT,

B (VFULABERBAALT ) 2T aTHIOPICAN (EES) |
TrEZTHEBEE (BEE. T) . Eo—AREEANTEWAENORE
FEBIRELL TV,

15:00 BUNEF .71 ORICARLEE, FaTH2 T Y EST B,
15:40  FaTH1ASREEMOHL, FaT7H2RBY. Fa 7] OBRE
Ry Pedittc, VF T LOET HERBEIMES P> BETH - 12N

(BEE§—1) . pficggicEkl: (BEES-2, 8—-3),

TaTR2OT7TyE=TRIZ. BHEANS CERETEREEZEL (BEE
9) | RISV I &% S hdvbEf,

15:40 ~ FaT7RZICHAEEAN. EXLIRETEHE THRE,

20 9R25H
8:45 —ﬁTV%:7ﬁ¢u§mf$mtﬁﬂ%ﬁﬁn?:?ﬁﬂd?y%:T
PELSICERL. BELREELHEO0REMIRE-TW(EE10) , B8
DEREIKETH- (EEL1 1),
8:50 7L ESTREEEOTHEE
| BRHFRXE 0.3 = 0.5 kg/cm®
9:20 7 yEZTIHHMEEDEK —43. 7°CI,
FLOWF 2 7HICT &= 7 HIA654,
TUvELTHEEMEME — 80V, BERERE23C
9:34 TUyEZTERMEAE~F 100VIC, EREEL15C
9:51 TrEZTHBEL FHREE-15C

10:30 EHTEHIE B,
TrEZTERNSEOH L CEROSERE, REANRVWERTS - 1258

=110~
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(ER12) | BESrBRiElLLi (BHL 3) .,
13:30 AL,

BMERHIFRTHO( EHEL L) . TUyEZTHRLERTH -1z (B
H15),

TYEITEBRESNy McbY (BEE16) . LESST5L, BoER
TH>TLHEPRBICABIELLTOE (BHE17) | PHTLTHBRE

b-:f:o
14:00 TrEZTHREROBR( BBE 7+ 05 —) OBEAHAE
PIER —— 82.78 &

PRER — 82.17 ¢

HER 0.61 g
FIVF—RADY F7 LZIZFBEHL I,

4. 5 TFTUEZTESRRBRRZEOEELD

1) 2HEOEBEEH,I S, A—HbhiT, RBF KLV —8., TVEToTTHRIETR
BIENG ot BB, TYETENFILORGEER, VFY LRSS
PIOKBIEMO T VIBEIENL S TH B,

@ TrEZTE, KA TEBIBRLHEIN, FNCL > TEANTHRB o0, b
NNREFCEDL, BRTRTBLT VEZTHERABELARZL, FEELTE. 7o
ELTEREBOE DO - FEAETILTHRT S,

B TYEITELVFIAORBIE VLTI, B 0 SMOAL TR b
TH5L ROXSUFEHNEZ - T3 EEDbN 3, |
® TryEZTEFTORIG

BLi + NH: — LisN + 3LiH

@ ARRHOKS &0 RIG

LisN+3H0 — NH, + 3LiOH
LiH + H.0 — LiCH + H,
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HHORE?HMo— 4+ £ L4 TR

(W) FBHEME i d £ &Y
(Bdzk)
09 0% 0F 0¢ 02

01

T L1 T T T

(S/u) &Y
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HEE2 UFULNERART RV - OERAE
1992. 9. 24

1992. 8. 24
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EE4 37 M+ o/ —ORBRE
BiE2m/ s 1992. 9. 24

HES YF o AFERBRE ALY —%2F 27 —HRICANS LIS
1992. 9. 24
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BEE6 7rE=TOHE LD
1992. 9. 24

BEHE7T 7rEITOME CEERE

1992. 9. 24

- 119-
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BB - | FYEZTIREMNILIVFULEF
2 7 =AM 5y MThiFIIREE,
migidRETRECARIEL,. 1992. 9. 24

EH§ -2 EEOKE K EaicEL

1992. 9. 24

- 121 -



JNC TN9410 2001-001

EHES -3 L2TolicEl
[992. 9. 24

BEHI |EF27-BtrolDlilLiElEHLOT €
ZT7ioHIcRA, BENTRIIZEBEZL/G
1992. 9. 24

~123-



JNC TN9416 2001-001

BEHEI) —, SHExrvreoTrERBICBVTEY
1ZBDT o 7R, KIITLICEIHKL,
EBLAGOEEMNE-> T 5,

EH]] —, FTrEoTFERIBEVWTBOLE
W, EEEKE (EETERABKE
Z3) LTV,

1992.

1992.

9.

9.

25

25
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1z

YEZTHEPNSEOHL
BOFM, REIIHE

EHI2 7

9. 25

1992,

Q

EH#ZO

Q

12.5]

=

SECD L

vEZT b,
el

Eil

EHI3 7

)y SHEICERE

s (A —75
1k,

A

-

9. 25

1992.

e

FE

- 127 -
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EE4 HIER, LT rEoTEROSRIK
bR ok, BEERO B U,
AR ERmHEREFEEEL 1992. 9. 25

BEEHIS #HABEI0OHLAROEBEK. BEHE,

1992. 9. 25

-129-



JWNC TNS410 2001-001

BEHIE )FUAEZBNICROT v E-THERZ
Ny MIHiTE, BlEITVER 1992. 9. 25

BEIT 7YELTHRE Sy Mcddrcik
HABOKE, FUBINREICH
BICED > T -7, 1992. 9. 25

- 131~
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REEE 5

TryELTHERR (2)

1. BF 1992F10A27, 288

2. WEMBH PHZEHATABIUF b Y U LARE{LEEREDR

3. ARREE &HE. gH

4. HEBEA

4. 1 HBE®
VFULONELIEBRROT v ETHREBELZETTS,

4. 2 HBREMH (B HATA)
10A21H
(1) EBRREEBBFEANZIEZ-NRBOAHERLAE — 771.01 g
2) 7o—-TRy 7ZANTHF+ 7N ORTYFIL] 4 gZEA,
7a—7Hy 7 ARFMK, (7T RS 2158
BREE 100— 1ppm
B ~12-—25%C (k% 650ppm)
@) wvble—FEFrTRMCEESME, L—FSREEREE280CTYFY A
R, )
) E—SERETID. BH, VFULNEL -0 EHEREL, RBREE2F+TELA
KA
6} BUMA, t—sHEEREE3 0 0CKE-/2E AT, Evty FEAVTR
BR (Ry—) £EOHL, %A,
6) ERAVERMEE THAI O, BB EZEZ -t Ah, &Y V-5 THE
#,
BEHRO S o—~THy ¥ ARFER
B — 6 8°C (K% 3. 4ppm)

- 133~
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10288

) EZ—AMRBANLY 79 ARERBFOEREEAE — 78.08 g

&Y

FULE 78.08—77.01 = 1.07 g

(2) BEEEHR (20 1) RE(LEELFIR
2) BET U ETEREMR W3 0°C) $21-00) K e~ 2B (BEE1)

4. 3 FUEITHERER (R FFUYLAMFMLSERTB)

(M 108
10:00

10:50
11:30

28H

T BT HAEEO PR

E -38°C

ERARE 0.3 kg/cn®
TYRETHBNEEORE - 4 3°CI, 7vE= 7HHAME,
E=—RICA- 1B (BE2) OP=—S4mst L, BBE 2K
D&Lr\7y%:7ﬁ®@§ot¥;7ﬁ1o¢mkné(553)0

13:10 ~ FaTR1IOOHBRK Ry —) 2RO Y., 72 PHENOEKIIES

14:15

?bot(EE4)°E§ﬁ($w§—)Oiﬁﬁﬁmﬁéﬁ$ctﬁ(3
ES)\%ﬁ®§ﬂ&#EEEE§wLTmok(EEB)O%m&\ﬁﬁ
FRvy—%258L., ZBFEMOHLE, RBEOSERELIHECT
LT (BET) . Z0RBH 0327 v ESTHROME - -7 = T
ZIRAN, FaTH2ItE5XRET VT TiHE B,
FTaTRI1OFIRE->TO Y F I LBSHEDT VEo THEE Ny Mo
BT (BEB) \ TYEZTRERI I, V79 AREREL - EOERKIZ
RISEVREGETHD (FHI) . LESL T3 5B OHBIENLT
m%(EEIO)<@%T%TEEK£botOit\Ty%LT%#&®
AR REESOBICE-/: (BE11) ,

TYEITHGEE, TORSTHBERIR. 200cc hrTho
1o
%mﬁﬁﬁﬁ%m¢m&koﬁmﬁzwm<\U%vAMﬁE%éu%f‘
EhTui,

EMRY 79 LRIGHE 4632 kBE2E)
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4. 4 TUETTHERERREROELD

(1) TYESTHRERIOUFVLELIRXSERICHNAIFRVEIECLTT vEZT
teE2TAE. —HTHRBR ANV —BT7 v 2T TRETED LD HETR .,

@ 7rE_THREFRELTE, BOEARR AL —87 Y E=TEROFRANT
YF Y LEEN L. RISELVY —23RLTRBREROHL, FLOT VEZTHR
PICEBR OS2 ANTTTERVT 300K LHERNTH 5,

(8) TrELTEROPRULRTHEI N, EHETICX > THBEENNE S 24 L
T, TVEST7TEBLTEDI DO - Y EREERT AL TRATE ., 4
k27 e THROBBIENZ. H200cc/ hrTh-o1.

@) UFYLEBELLEDT VELTERERITICH T BOROTI >V TH
ROXIIHETE S,

@ VFULEZBEBLIIBORBAORIE., ROKIGTE U LisN 0BTH A,
6Li + NHs — LisN + 3LiH

@ ARRiciihz &, RRPOKSFERIGELT LilH kith, ARIcED S, BHO
HERIELOEFOBTHS S,

LisN+3H.0 — NHs + 3LiOH
Lik + H.0 — Li0H + H,
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FHEl E—FE&VWRTUELTRES

1992. 10. 28
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BE? 7rEoThEBEHARRA
) Fy LfTERE 1.0Tg 1992. 10. 28

BEH3 YFULOMNBELEERREZT VE-THO
A-TeTFa7—RICANSEEIA 1992. 10. 28
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EE4 Y FULET VEST THERLROBIE.
RERITEY, 1992. 10. 28

BHES5 7YELTERPNSEROELLZEROREN,
ZTEE, 1992. 10. 28
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BHE TFTryELTHESFHIAGEROHBL, okl
BoREBE., —HAaticEbl Tha, 1892, 10. 28

EHET RBREARVT—%2HRUILEIA, EAREOLON
RER, EEERAGIKE/ALTHS, 1992. 10. 28
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EHE RBAEROMULLRIET 27 - MAOCEERE:
Ny M cER, BROBIEBRVRGS,
1992. 10. 28

BRI HHBEL/IBOBR. BRELRER

1992. 10. 28
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FHEI) BEZELKEROBEREN AN EEL
1992. 10. 28

EH]l] TrEoTEHERRORBRA
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