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Preliminary Study on Lithium-salt Aqueous Solution Blanket

%
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Atsushi OHARA , Kivoshi ONO and Shigetada KOBAYASHI

Department of Fusion Engineering Research
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Aqueous solution blanket using lithium salts such as LiNO3 and LiOH
have been studied in the US-TIBER program and ITER conceptual design
activity. In the JAERI/LANL collaboration program for the joint
operation of TSTA (Tritium Systems Test Assembly), preliminary design
work of hlanket tritium system for lithium ceramic blanket, aqueous
solution blanket and liquid metal blanket, have been performed to
investigate technical feasibility of tritium demonstration tests
using the TSTA.
Detail study of the aqueous solution blanket concept have not been
performed in the Japanese fusion program, so that this study was
carried out to investigate features of its concept and to evaluated
its technical problems. The following are the major items studied in
the present work
(i) Nutronics of tritium breeding ratio and shielding performance
Lithium concentration, Li-60 enrichment, beryllium or lead,
composition of structural material/béryllium/solution,
heavy water, different lithium-salts

(ii) Physico-chemical properties of salts

- Solubility, corrosion characteristics and compatibility with
structral materials, radiolysis

(iii) Estimation of radiolysis in ITER aquecus solution blanket

* Toshiba Corperation

(2)



JAERI-M 92-088
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1. & U o K

BREFE TS viry FicBiFa Y F oy alBIiciELD (n, o) TRIEXSFIHzA S, VF T
AESHET B LY F o AHEME LT, LiO, LiAlO, LiZrO, LLiOFDOY F7 A7 2
vﬁz%,LLLmhIﬂtﬁmm%@ﬁ%ﬁﬁﬁﬁﬁLwH,UNQ,M£Q%®U%oAﬁ
T kBlah, MEHOBECHBLLEREADT 7 vy PEEHSHRESNTY 5,

WS BRRDY F v AERR, T bHEMERESLTEASTRIEHO D F T A
oL EINE CBEIN A ERICERTE 2 T EARREN- TS, &K, U FY ol
BT S vy MG, T vy PAREEMSEAKARCEFRINIEFRT S VT v PO
B OEHHAKES 2 WET I vy o PRBOBENENC L, BESERT I VI v OB
B EES A TRSHKRER L OM L ORIEH LS D, ITER OBEGEET B
B WTEOTREEMSIEL R sk, LAaL, THooRFEFLUTY F 7 ARKEHD
WEEARIT L2 KERVERORE, 75 vy MESHUREORERILEOERT 7 v 7
o FESEETOBBEOMESERTRL VI EAM LM, ITERTRERZ7 57 » b
oA IRBE LI 5T,

— ., FYF o ARNERCETIERBNILLTINTENSEDLNTVEORT TR
EuFEFo TSTA LR EERBE TR, TSTARRAFALIFRORBEELLTT 7 7
SR FUFULENY 27 LB 3 ETERBOTRERI/REIT S AL, CORMTH, ERED
ﬁ%%ﬁSO@fﬁyﬁv#ﬁﬁ%ﬁ%&f%@ﬁvzib(wamgBMMWtMWﬁmw
RED EiFbh, ANL (7 # Y #), KfK (FA4 ), CFFTP (44 %) RUREWO LY F7
AEREMARI L 3B AEENTbAE, brETRY FYAEKEERT S Y7 v PRET S
ﬁ%ﬁﬁbnTUﬂMC&ﬁQ,%%6@:@757&yb@%%@ﬁﬁ&@%%@ﬁﬁ@ﬁ
®®?“5N—Zéﬁﬂf6:&%EW&LTU%GAﬁKﬁﬁfiykyb@bU%UA%
ST OGETRIMEEE, B F U AEOMEAFHEEEEC OV TRIECHE BT ELED
by Fu LB Y AT AEROERE LS HHHAHEE ITEREMATHML 7.

N, KBEBE, F) HIICHBEBRELL (19884F) (75 v v P Y F T LUEYR
FLcMTA2HEE] OBRELELOALLEOTH D,

iz

2. KBTS vy b O

2.1 RUF Y AEENERE

2. 1.1 HKRERKGBETS V4 v MHER
$%§fm,MT@4Eﬁ@ﬁ§m@m@ﬁfﬁv#yb%?wﬁohfﬁU%?A%Eﬁ®
TR (T o fee EWEHE/ AT 2 —5ELTYF v LERE, LiBEE, ThEFHEHOES, £
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1. & U & i<

EMAE 7S vry bleBida b Y Fy aBEIRELL (n, o) TRIEWAHZENE, VT Y
AESET D MY F oM E LT, L0, LiAlO;, LibZrOs, LLiOFOUF 7 AET 2
vﬁz%,m,mmuMF—%R%@HW%E%E&M%LLW%,U&Q%@U%ﬁAﬁ
Tz AExh, HMEMOBEIINELAZEREROT S ¥y v PREBEVRESATYN 5,

HERSBRECY Fy LR, WThbWEMEREE L TERS S0 MY F T4
DR & AR CAEI AR SR TE D EAEHEE - T, L, U FyAEK
WHET S vy M3, TV FRREREESERANCEGSNWEESRRT I Ty PO
%QQﬁ%mﬂﬁﬁéwMTﬁy&vFﬁ@@ﬁ%ﬁﬁmc&,ﬁ%ﬁ@%iﬁv&vFQW
Eﬁm@ﬁﬁéﬂ%:&%ﬂ*@?ﬁ&wﬁLmﬁmﬁwﬁha&#é,HER@@%%%&@
FBWTEOEEENELE R aNE, LHL, ThEOBRFEEZELTY 59 aKERD
WS EARIC E 2 RERCERORE, 75 vy FEEHUCRECRERIEEOAT 5 V7
o MESEGOMEOBRANERTREVWI ENHS e, ITERTEE#EY 57 v b
hogAashdtich-1,

o, rY Fy AERBERCETAEXRGNELTINTENSED LN TNETRAT 7 EA
EYIEH O TSTA LFEEERBR TR, TSTARBAAMALLFRORBERBELTT 77
s R Y Fu AR 25 AT ZEERBROTERSRF I N, ORI TR, RED
REWEIODT S vry PlEEENRETZEIN Y X7 4 (Breeding Blanket Interface)
RE Y FiFeh, ANL (7 U #A), KIK (F4 »), CFFTP (#+%) RUEHRD P Y57
AEREMRIC L BBAFERTbN T, bAETRY F v LEKERT I v v BT 5
FENFTOATWENTI EN D, EHELRIDOT IV v FPOBBOEBERVSERORT O
BDF— s e A EERT A EABNELTY F o AERKBRET S Y7y PO Y F UL
R D ERNEE, BB F v AMOREENSESt O VTRECHE - RIITIELED
o, FUFvARIRY RF ABROBA LS BHHESBEE [TEREH THMEL 7,

B, EEOEE, () EZKHEARELAL (1988F) [75 ¥ v b Y F U LREYR
FAlBTAHE] ORBEEZZILDLLDOTH S,

2. KL TS5 v v b OEEKE

2.1 hUF U ARTEHELE

2.1.1 RBBHIKBHETZ V7 v MER

AFEE T, UTFTOARMBEORRUBKERT I v » FEFVESVT Y F v AHERD
%ﬁ%ﬁotcImﬁﬁﬂax—9&LTU%¢Aﬁ%EHU%%E,$@?%%H@E&,i
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TSy FOEREERIR Lz, 35, 77 vy v b OREEREEEFEET 5
by b OERHERE & LLBRRFT L o,

(1) ExB7T5 vy b

K75 vy bid, Fig.2.1. 110 d &5 iEkohtEF a2 B0 nERE 75 ~ 7 v
FOBEIKEY F oy AEKERTERLLLOTE S, 75 vy v M (EHRKHT0cm) i,
BEWE 75 7 v b OBES OSSR & BEREAROXANN T VEMIEEL L > TV 5, 7
S5y FOMEHERIE, 25y L8 (SS) 85%, UF U LEKBHIGNTH S, H—H
& IZBRIF TV L,

2 2w 2BT 3459 b

BT vy PO MY Fy sl M EEE 572D F 7 LERBROEIEZ8% L
KiEieEbdie 75 vy v MERTH S (Fig2.1.2), 07304 » PTRE—E (B4 1.5cm)
HABXNTED, ZOMBHEKIEAF Y LAMHEEY%, VF v oHKBRI6%E L, BF,
TS5 vy b EE—BOELOEHIITOcm TH 5,

(3) MHETHEMAER 77 7 v b

ET7S5vhrybid, BT vy MEEEEEAL L, B—RoRF TR FEEME
(RY Yy A 2RBLAKETH S (Fig.2.1.3), mHETHEMEE, HEM (U F
v AHKER) THREIxAZE B (E41.5cm) REFEIE (Ed lecm) 2 LTHEAEH
2, KEZRI2VTE, £E0ES T0cm 2 FEL, PHTHEEHBOES %5~ 15cm CHE
TS sOHEBEREFREL 2,

(4) hHFHEAY-E&E 777 v b

T3 vEy FTR, T3 vr oy FEBOMEHLRSHEE 15%, <Y U T ALY F U AHEK
BROK—RaME5% & -TWwW3 (Fig.2.1.4), k#L, 75 v v FEHOTHERS ¥ 7
R75 vy hER—LTWE, RERTR, ~YVouas)FyalfkFRoBELREZEREIL
XHRBARTNY Y v AFHICEERACBEGC OV THBEREEHREL 2,

2.1.2 HEF®

Wit TR EIR, —RTESN I — FANISNZHO, SRl TiT-»7e 77 ¥ 7 v FOFF
Bik%IE, Fig.2.1.1~Fig.2.1.4 kR L7 X=hlbrie T2 - RHE#HERTH 5. %
BRI, hEETFA42E, AU oB2IBoGICX40EFA L. 75 vy v MMEROEHIERA
ROBAELEFEFHERES Table2. 1.1 1R T,

2.1.3 FHEEMH

TableZ. 1.2 KEREHZRT,

JF o sEKEROBER, ERIRVS VRISV y FIRDOVWTI2.9~20g - Lil
/100cc DHEFTE/L X, PHFHEMHEH W AERIEO>VTIHE, 2.9 - LiiE.~100cc iz
e L,

SLi DRI, ERERCS v IR TS vy MzoWTRERAMK (7.56%) & 50 %HEH,
thik TR A WA ERIC OV TR B0 %BEICEE L, ETHEMEZRAVLERTE,
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JEREEE sk hET 2N PR Ez R F Ty 7 L, LEOERE (32.5MeV
DIE) T3 Lilck s b F Y 2 BRNKGOSSGHIEFCDBLNI2O0TREY F UV L2H5
PENRD B, -

2. 1.4 FrE#FR

(1) KR 75 5 » PO MY F 7 o8EH

LioBEROLIEHEES N 5y ot (BUF, TBREET) OBR4% Fig.2.1.5i, 7
vy FROEBRSO TBRICHT 5L & 'Li 0F 5% Table2.1.31Rd, chokb, Ll
Tl LR S5,

FRYFoA52HVAIBLOTBRIE, LiBE 2.9~20g - Li 100cc OEBTH10.11~0.44
g XA W, CLiA 0%l LAagaicid, LIBEHN20g — Li 100cc® & &R AD TBR (K
0.8) &l 2, 75 vy o FERTR, LiBHE290%ICEDTH 1L TBRERT 5 C
tiTERL, —F, LiIOTBRAOEFESRFIRALIZHVWAEBETHI%RTTHD, 75V
o bD8%AEEDBEKECEEMICLADPHRFREDREIRD TRE Y, FHEKOTBR %
B2&, 73 4w FOBAH30cm OFIFE (FEE3~MHIKS) THOISWOEMAITTONTYL S,
TBROEAEN S, T3 v7 v FOFWEHIZ30~40cm TRVW I EXDH %,

(2 v oBRT3vry DM F U AHRELE

AT5vhr o VERTIER, BEHOREEZI5%BRTHOLTWEOTERE 77 vy P&ED
BOTBRAHETE 3, FEHEEAFig.2.1.6 U Table2.1.4i27R% . RALIOHS&O TBR
Z, LiBE»2.9g - Li 100cc R F20g — Li/ 100cc D & TN ETNHM0.67TRT0.95 LK
BElomE P LT AALIBE K L THEMEMAEATHS, coléndb, RALIZTZ ¥ 7y
FTIUFEO TBROEHIBHM - EZ 513, 0% BELIZHVAESICE, 1IKEVWTBR
(BAMIZH0.98) »ELhE, Thobb, 737y MERT1I2AIRICERS TBR%:
ERT A EREABTELII NSNS, WP, LiBEN20g - Li/100cc @ & & TBRAHE
b AERICOWTIE, BETRITT 5,

—7%, TBRicH 32 'Lio&E5E, 777 v bOoBELD BAELRALIOBEIE
S TBRO¥ %% 55, Chid, SEbHFicdd3BEHRIKLD BREVEEM (27
vl OEIERRLLTWAE I Eind B, £, 2TBROHIS %X, 75 4 v FEIA
33cm (4B 3~{HIEG) THYLNTHYD, BEKE 75 7 v FERERZROBRLE TV 5,

(3) hHTHEMBER S vy v PO MY F Y LM

Ry Y s OESE TBROBES Fig.2.1.7ic, SfERicH 1) 5 LiFEA{#4AD TBR
~DEE% Table2.1.51cRkT, 22T, Lio#BEIx2.9g - Li. 100cc, "LiBFAEIZ 0% T
560$f§7&vbw¥TM%%HE®ﬁ%KﬁmE(%—&U%:ﬁ)ﬁ%ﬁénéﬁ,H
hTHEHEAS0OBE&IE, BIBIRFLATVEY, B&b, XYY v ARUFBOVY
NOEE LBEMBOES & & bIc TBRAEINT 522 & (BemPl ETTBRE, L1 EEES),
MOMEMMBENRXY NI ALIDDRREVIENSGN S, LL, HEHBOEADHRIZ
10cm Pl EcidgafifEmricd v, 15ecm M EE& LTS TBROKBAR LERBFTEL L, e,
BEHBES 10cmO & %, BEMORBEI5%N55% R L TETBROWEHRIRD

— 3 —
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KELHOSEHRGND, <Y Y v aEEHOBEIZE, HE3 (B8 b5 TBRI
OGS YIS vy FOBELID SRBIRBMT S, Jhik, SYUvLALESH
HMZOoREMEAODENAENZ D THED, N )Y LAORELFETIREFERIOTBRRAS
(BB, BOEBVITE, TOXINYHRRBAELY, TB, WEMERC LS RETEESD
Bon, Lio TBRICEF 2E5R1I%MUFTEEDT 5, EE3~ER7TOT 5 v 7 » FRH
(E#&27.5cm) icHif % TBRIZ, £ TBR®92~97 %% 5 (EHBOESITEKT).
(4) i FREMY—BER 75 v v rO b Y F 7 BT

NY YW ALy FyaEKERORSEE (k) &L TBROME®: Fig.2.1.8127R7,
cT, Lio#EE2.92 — Li, 100cc, ‘LIBMERS50% TH 5, XiE, MEMLRT 5%
BELESeThd, £, "YU vasyFysEKkEROBGMICHT HBEROLESE
15%, 10%, 5% & @b LABa® TBR%Fig.2.1.9iRY, T, Be/LiKERDHE
BMERIEII32/IREELTVS,

T, XYYy ARCHOGEELUTICEERE T %,

@ ~YYvLOHE

Fig.2.1.8& 0, BHEHBO~NY Y v AQkELMNT S & TBRIIERT 5245, Be/Lig#
OHENRE5%,/20% DL ERAM (TBR=#1.27) 25 I LBT0 %, hig, ~JY
Y oADK 2 TBROWEDER L U F v s KKK O ETELREDIC L2 TBROK
FHEASEET A ADIETIHATS 3, HEEOTBRIZDWVWTIE, EAH34.5cmTI5%
OMERITHhATEYD, o735 vy » P EROBHE&LBERELS 5,

@ HoOHE

WE A L Ba i, Fig2l8ikRohs & 2 X TBREPPET T 2. Thid, &
HIREHNBRE 75 v 79 P BU2000R (7Y VY AL DEVHENR) cERS
zZ, tOBREEAHLHCT B, TS5 vry FOH—BEICE 5 TBRELTIREE L,

¥ —EETBR 4 TBR
Be B E (10cm) 0.28 1.22
PbEiE#&E (10cm) 0.07 1.26
Be¥—R& (65%)° 0.06 1.27
Po¥—E& (65%)" 0.05 1.14

* WTBEOTBRE®2EL,

BeRiERBEOBEICE, ~V ) Atk FORAREADENAE VI DH-EOTBR
KIGIC LT B AEE S B TohE PRI AZV, COKE, £TBRIE, PhAlEHEDE
AXD NI B, —F, H—BEFRTE, WThoBEMOBALE-RUBERS
WT DX EHBEREC T VD, SEE L TOMEHRRAY Y 7 LOHHRECTE S,
—k, BEHMohEERL TBEOTEN, Fig.2.1.91cEoh 5 & 9 ic TBROCEFHEMT
RIS D, BEMERs %D L% 1.5% LHAEEERENGLN S,

CIE®y —2 2% F 4 OROERFlIK>VT, FHifEOLIEGFED TBR~OF 5% Table2.1.6

ITiRY .
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G) ‘LiBEEY %S o B4 TTBR
R TIE, DTOSr —2ic20W T %BHEY Fv 2HOAGSOBEMERELFML 2.

75y b ER WEH (%) LifEkEiw (%) Li#H (g.100cc)
iy Al 85 15 2.9
g A 85 15 20
g vy B 15 85 2.9
AR, 85 15 20
H—ESH 15 20 (Bebbd) 2.9

fHIE4E O FFEAEE % Table2.1.7TI2R 7,

BRI OBE, MEEECBT 3 LIOE5ERIBHTINEL, LIBEO LR (50%5590%)
w &) TBRIZF30% (LiBE2.9g100cc) BRUKIY% (Li#E20g,100cc) HNT %,
g v 2 BOEA I, 50%P o LiBfHE T TBR OffMEr 23 L VwEE, SREARIE
HBELIOBESHHAT S, COi®H, LiEE20g/100cc@ L D TBRIILIBED LA
(50%H 590%) -k WHI%FDLT 2, ZhiF, 'Li (o, o', a) TRIEDZFESA0.037 5 5 0.008
ERDT LD THSE, H—EANTR, LioF5EdEy T/hx <, LIBEO LR GO0%N5
90 %) & TBRIZW 7 %M %,

6) b FyAHBERIGCEYT 5 ENRTHE

REMHNAKER T Vo Mg 35 P F 9 ABBARKEOEDERE Table2. 1.8 iK/R7,

2.2 BKERWIBEDMUF U LBTEME

PlEoiatcid, UF v aEkEEomEdicdBkEREL L, Bokic kT RINEE
WANXLE, AOSL R VFEF~ (W4MeVEIE) EET (n, 2n) RIGEE I THEKE, ik
FREOEAISRERNEELLOND, A, BhkohEFREEER, Bkick#H50T
T2 P VHFBRKOBEERENSE, MY F Y A MERCRIITEROGREZH SIS
Ta%, UTFTOoRFZIT- 7.

(1) FHHEZM
(1 U Fv s BERERORTFEEE
) F v AEREE : 2.92.100cc

‘LiigHaEE : 50 %
D : 8.655x10% cc
O :3.327x10% /cc
°Li :1.282x10% /cc
"Li : 1.282x107 “cc
) 7o vr v rER
s v
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T HEMIIARER (BeES 10cm)
i FREHE—RGE

(2) FEHR

by F oy A OFEERS, Table2.2.117d, &H, BK75 5 v PO TBR b}
HLTwa, H—RBEeBHE 0 TREAMERLA, ERKkEFEALAZILILL - TTBRYWHE
MET 275 vhry P22 VviROARTEIBOTI v v PERTRULABDT SEMIA
LB, BTy FicoWT, HEAKOHELRTAT 5,

(1) MReE

TS5V FTIR, BMEMOLENSS % (EAOLEI5%) &Ewicw, BEHOHME
ZWIc £ B TBROE FAAZE W, &, AF VY LAHPOEY 77 viZ#100eV~10eV
ORETAERHBRNAWAEEF -~ TVE20T, REEIEKL ) bHFIEKROHETN
FORBRNFNLNEZELNLBILENELLGND,

(i & o8

COBEICIE, BEMORRNIG% (FAROLKES%) LEVOTHILOHRKBRNOFS
FAAREI N E (Y, BxAAF—ETFO (n, 2n) RIS L 2BEDRMEH » TTBRA
BN 3, L, Lio TBRAOESIR DV THE, BRkOBELE~THD, EROBRIETEL,

i) thif FHEMRImESREL (Be/E4% 10cm)

COT I vy TR, BIEICRE LAY Y Y AD (n, 2n) RIGK &> THETHEES
Nz, EAO (n, 2n) KEREVE/RTELL, SOk, Y 7F¥vicksdkFok
BN AEETEX RN VEKRT S vy PO TBREBADEELD BEPPEDT %,

(v) i FIEME—EER

K75 v hy FOEALNY Y YAk BBETOREDE, BAO (n, 2n) Kk LOE
) 7F ik BRETFORBRNONENEE T SR, BAOEELD b/HSVTBREN B,
#4, Table2.2.2 CEAKEE -~V U v LDRGHFL TBROMFEEZE DR, N~V ) T A
OHELHT L RBREORRNELT 2, BEPER O FREDRNFED L, HRY
1= i2 TBRIZ /DM & 75 5, 58 D Be,/BEARKEGHE, #HiEHMILE (65720/15) ©&EDTBR
ik, 1.232 T4 %,

2.3 UFULEBEOBREOYR

ONERV22HOBN TRAKBEPO LIBELHE AT A -5 &L, JF v LHOEE
OBEIC>VTHER L7, ULAL, ErxxF—EFic T 2REEREARZL
EE (A UEESUKERT S vy v FTE, U F Y AEOEEICE > TR TBRIZK 218
ERFENRAEIERELIOND, HILE, KRB ETAEZOARH A2 ED S NG, ST RV
FEEohTFERNL TRORIEEEI T,

“N (n, p)™C: #0.4MeV o ETORAMERIEE mb

YN (n, a) "B: # IMeVE ELTORKEIKEIEHE A mb

4_6_
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%:?,9V9ﬂf§77vP¢%%ﬁ%mtt,%i%ﬁﬁ?%%@ﬁfﬁv&vb&%%
AL ENN VKB F LTI VA FORBERFEET T

(1) BREBEHEORTER
i A BEES50%, LiMEE%2.9g,/100cc& L, WiE) F v AKBROBERORFEREIR LI

EPEELFULRELLZEEORY F U LAEKERLESTEIRTFEERROEI TS 5,

WEE Y F v AIKIEE KEE{L Y F 9 LKEBR
H :6.692x10% cc H :6.692x10% cc
O  :3.346x10% “cc 0O :3.346x10%cc
N :2.546x10% cc SLi :1.282x10%/cc

SLi 1 1.282x107 “cc i :1.282x10% “cc

i o 1.282x10% cc

(2) + Y F v LBEREEE
275 vhy FOTBROHFHEZEERUTICRT,
WY F o AKEIR KEEIL Y F 7 A KTETE

*Lilc & 5 TBR 0.846 0.876
‘Liick % TBR 0.003 0.005
2 TBR 0.849 0.881

COHER T, EROPEFRINEIC L MEHECETRLTBRTHNANTSY, "L
B 175 TBROBDEER40%IZBRATVS (CLiTid#13%). TBROBDEEVE, K
BETOERBENSVREAZI(ULILHFALN S,

2.4 DFOLAEERES MNUFOLEEMEORR

KBTS vy FOBRBEEMEEL SN ZRENY F v 2 HOKENT 2EHRET -5
(Table2.4.1) &0, K 100cc H 0 EMRTZLIER (g - L) OBBEEEZUTERT,

BREE (C) LiOH Li,SO, LiNOs LiNO,
0 3.5 4.5 5.4 9.3

20 3.6 4.4 7 12.5

50 4.0 4.2 16 20.7
100 5.5 3.9 23.6 150

SSE@&ﬁ%%#Q,éﬂmﬁﬂ?%%ﬁ@ﬁ&%%m%bﬁ%<ED&%K%Q~ﬁ,F
JFw AR ABEDOLIBEICRE CKET 3 (Fig.2.1.688), 2%, K100ccic
BRETE2SLIBOAR VY Fv alfiE CHERESSVOT, FIZEITERZ 3 »7 v L O®
H/KERELZME (5B100°C) Tik, LiNO,, LiNO., HHEFLEKEHEH LT 5.
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2.5 ERSH

Sy s BT I vh oy FORRFEEMEFALLT S vy FTE, EBET IV v P&
D LEEMO 5D 2HESPELTEOT, TF 34 AV PEERBINT 2 EROBERITLDEL
CHZbOEEbNhSE, 22T, TFa34 0 (BEERA) BT RABEPETR, &AL
hit T, BAF v <@, RUTF o4 VORBRBERERN Uic, Fh, U F Y LNH
MEED# 95 %t 75 X<t i WE A 30~40cm DEFTHEH o b (2U0EB8HE) &b, &
TS5 vy NERIKDWT TSV Ar v MEADI0~40cm A BERE 75 v r v MICEBR LS
EoERDR LB L o,

SEEEE A, Table2.5.11CReT, XPOMiE, BHE 77 v 4 » b (KEL, LiKdmalH
hicgeghiwn) e LTEBLLTwS, ¥—2AEr— 2Bk, 75 vy FEHHS
AEEE TS vy FTERLEVEAMUBRLASE TS, CORFNMSHELENICHE -
T2 ERDTIRIET B,

(1) E#E 7575y b
kTS5 vy FTHE, UFYAEKERESUCEAORRKBUENY F o s EKBERESEA
WAL LHEBINRDY, TOERNTL,

2) ¥y¥=—2ADT 3 vy MMER
kT3 vhy b ORISR, DFRET) Fy o EKARESETVERE 777 » b
OBEFISELOLENSHIEEIICELIETT %5,
BABEEBHEFHE  8~101F
BAehEFER 6~TH
BAT v =#BE  16~22(F
RABE R s 11~141%
CHTEND, BEMORRERKRSL L, KEf@~N) Y v LB EHELT EHERRFH
RUOHvvEEETETREI O ENL, EREETTHEEICH LI LT 27,

(3 ¥~-ZABDOT3viv ER
-2 ADEREEEY F U LA EKBRESERVERE 7 vy o P EHBLAEELT
KRS,

BAEEDETFH  4~TE

BASTHEFH :4~6(F

BAN v<HE 4~6{F

B AR P 4~6 15
&—zB@%é,&—zA&Dbﬁﬁﬁﬁﬁ#ﬁb&%éhé:&b675V#vb&ﬁ%ﬁ

ﬁﬂﬁﬁﬁ?%CtﬁﬁﬁT%%Ctﬁ%#%oBE&K,C@%ﬁK&%TBR@ﬁT@,I
“‘"4 %EET& ZDO
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PlEORSEREMS, KER T vr v FTR, TFa4 VT 2 EKEEZ S ILED ST
Wi, SSERIE (SS85%, 7K 15%) HA2VRBCEREE 7S 7 v tOBRAFICHRET S
COMENRLTRTH2HEI DN B, BEAIC, Bebb %, LiKiFEiK20%, HEt 156 % 08—
BAFTEWTERRE 73 v 7o FEESoBEREEFEDZICE, PV FyLABEIILENLTS
vy PG OEAR35cm (F—BEAEZL) LA EBHFOREAIT 4bem 05,

2.6 &b

KBRS 5 V5 v b@ MY F o s MIERERCERFE T IRFEREUTICENT 5.

2.6.1 MY FuABERESEH

EWE T 5 vy MER (EEM 85 %, M 16%) LB0WT, BHMicY F v LEkE
WAHOW/AE XD TBRIZ, LifE2.9g - Li 100cc, 0% BHMLIOBETEE 4 0.668K
Th b, BEMEAHMOLREENFNILDNH, 88% &Ly 78T 7y MEROEHS
Ioid, LidBEE2.9g — Li 100cc, SO0%BMBLIOEZMHTTBRIZ0.9 LA 20, ‘LiRHIHZ 90
%&LThTBRIBIBEAESHMLE G, —F, #2873y FMERORTHICTETHME
HE (B4 10cme~Y Y v hk30) 2BELABEO TBRIEW 1.2 &4 5, sf0HE
HBEOFN<Y Y arh bPPREL, Tk, XU DvasYFyABREROH RS
75 vy FERIEZBVT, RELBEFRELLEBEOTBRIZ1.3~1581K8 5, ZOFERD
TBRIZLIOEHERUBEM O RLHBRBIKFET 2, BRKORDOREKEAVLHEE
i3, BEHIcEEN2 Y FFvobhETFORBRNE EEROMHEFHEEDE (n, 2n)
At a0T, EXOFHICLS TBROKBLHBEIBERTEL L, VFy rHoBREOYR
KowTlE, BravF—dFoRENKEROARZ CEZNTBREKBBRDESE L I L0T
I AR A

2. 6.2 Bk H

W 7 5 v hr o MEROEGIE, VF v HKEREAVTLERSERETLE L, L
ML, 2y rRSHETHEMERAVE 7S Y7y FEROBE&KE, ERFESGLDET
+ 30T, BEH40cmBEOSSEREEL L VRBCEREER TS vy v PORAICHRET S Z
EMREREND, LL, FUFuAMRBEEOIS%IE, 75y FORIAEE (B4 30~
40cm) TEH LN TVWEDT, HWEHEERFTEAFLAESZ, 8OmBEILTSHILE
HEETH A D, '
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Table 2. 1. 1 KEBEWKT 7 7 v P ROETEE

atom density

cogsposition nuclide
(n/fes® )

Mo 1, 255x10%
22
3165 Cr 1.575><1021

N i 3, 848x%10
Fe 5, 909x10°%
H, 0 ;O H [ 6, 692x10%
1 o 1 3, 345x10%
Be B e 1, 236x10°%
Pb Pb 3, 299x10%2
Cu Cu 8, 464x10°%
* L i 1, 888x10°%
L i solution 7L 9 328X1021
( »+ 2.9 g Li /100cc aq. ) q 6 692><1022
¢ Natural L i 0 3 345><1{)22
(sLi (1, 282x10%
L i solution 1L 1 232“021
( + 2.9 g Li /100cc aqg. ) 3 H ) R
o50% L 0 3. 346x10%
csLi (2, 346x10°%!
L i solution . 20

"Li ) 2, 607x10
( - 2.9 g Li /100cc aq. ) 1 H I
0% * L 0 3, 346x10%

* 100 % T, D,
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Table 2.2.1 FHRKAHOWLESD M) F U LRI EE

75?7vb%¥w IR FN: ) %
(FRTH08 UL i) 6.1 Ty 6171
2.9g- Li~100cc aq. 0, 302 0. 001 0.303 KIET 15%
i (0.426)* * | (0.001) | (0.427) ! s§ 5%
i
i) 20 ¢ - Li/100¢c aq. 0.679 0.005 0.684
(6.796) | (0.005) | (0.801)
4 | 2.9¢ - Li,/100cc ag. 0. 960 0. 005 0.965 KEH 85%
> (06.876) | (0.005) | (0.881) | S 15%
4
w20 g- Li,/100cc aq. 1.050 0.039 1.089
(0.946) | {0.037) | (0.983)
Be Mz emREN 1.192 0.003 1.19%
Rel0ce EX. 2.99- Li 100cc ag. | (1.219) | (0.003) | (1.222)
Be HEHM—HESH 1.231 0. 001 1.232 RIBHE 20%
9.9q - Li,/100cc aq. (1.270) [ (0.00%) | (1.271) Be 65%
s§  15%

* BT_: SLi oz ry T ans
« 1T i ke rysy A

* * R EHOLIGE

Table 2.2. 2 KKK & Be DRSS OEE
(Be H—EGR, EXMEREOES)

REL U Frr AR

AKiEHE Be/SS (%) §.p T G6+7
12.5/72.5/15 1.171 0. 007 1.172
20/65/15 1.231 0,001 1.232
30/55/15 1,247 0.002 1.248
40/45/15 1.224 0. 003 1.227

E-2 . 2.9¢- Li/100cC aq.

s0% OL i




JAERI-M 92-088

Table 2. 4.1
LiIOH
t (C) | g/100ccH O wit%
0 11.91 10.64
10 12.11 10.80
20 12.35 10.99
25 12.54 11.14
30 12.70 11.27
40 13.22 11.68
50 13.79 12.12
60 14.63 12.76
80 16.56 14.21
100 18.12 16.05
LINO ,
t (C) | g/100ccH, 0] wi%
0.1 53.37 34.8
10.5 61.03 37.9
12.1 61.81 38.2
13.75 64.74 39.3
19.05 67.79 40.4
22.1 75.13 42.9
27.55 89.75 47.3
29.47 115.84 53.67
29.55 138.2¢7 58.03
43.4 155.10 60.8
50.5 158.40 61.3
55 170.27 63.0
60 174.73 63.6
64.2 184.90 64.9
70.9 194.99 66.1
80 204.0 67.11
90 217.8 £8.54
100 233.7 70.03
- 110 251.6 71.56

RERY) 59 LEOBERE

Li 280 4
t (C) | g/100ccH 0| wi%
0.6 36.07 26.51
14.0 35.26 26.07
16.7 35.06 25.96
19.6 34.86 25.85
31.8 34.17 25.47
38.0 33.83 25.28
43.7 33.33 25.00
51.6 33.01 24.82
52.4 32.82 24.71
65.7 32.17 24.34
77.0 31.67 24.05
94.8 31.16 23.76
103 31.10 23.72
LiNO

t (C) | 9/100ccH,0 wt%
0 70.94 41.5
19 85.69 48.9
25 103.67 50.9
38.5 124.72 55.5
42 132.02 56.9
49 153.81 60.6
49.5 157.73 61.2
65 176.24 63.8
81.5 219.49 £68.7
91 262.32 72.4
96 1119 81.8
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3. KU FULIEOHRN

3.1 FSUuhw bHELTOEEESE

D 3o alfiz, SRER, BRES FoftokENE obEhrmohTED, TO—K
WIS IR EE LS ARG TV A @, ChooXELRYMEF— 4 % Table3. 1.1 R TU¥ Table3.1.2
Rt —F, KEW TS vy McEREARERZY F o LABORERELLTE, 2TOHEE
BLEiFoh b,

M ERE: )5y A WEREESD3EDELIETEEOREVKERNSRKDSNDLOD

T, BREOREVWIF U LEARRT ZILEND S,
@ St kB (LiOH), ~uo# vt (LIC1%), HME (LINO,%), Wil (Li
SO.%) By F 9 LHEKERIT, —RIERERENFV, LERN-TT7 7w
FEURFYF LAY R 7 28K 2GR, BERVRERCNT E
BHEFBEICAREVYFTAHEREET LI,
@ EEM FU Y LABKERIR, 75y FOHSERBERUEHBICE VL TRERS
BOBIAM L, He O, NOx, no ¥ v H A, SO,FHEMT S U F v LRI
USRS ENRET A EATFEEINS, LEX-T, IhoORBRIERICH
TAREROF W FoLEOERNEELCRELL S,
@ FUFo LN KAEBIRERLE MY FI 04 vy FYPAEL, BRNES
THEIEVVLETH S,
G Zoff: BEMOKZBEOREFEROS 518, IHEFRNORKEFVAMNESLED
HRBEE LAV,
EFETIE, AFARER Y F o o EMEF— 4 2BV TSHB L ER Y 7 7 LIEOM, &
ExET-7ce TORREUTILEXS,

¥, NETHEIE T 2 Y F 7 L3EOFEERE® % Table3. 1.3 KU Tabled. 14 F & o,
THhoDEMNLADBELIR, 7y b HELTHERTEESSS Y F Y LER], HEY
FoL, EBECHKE)Fy A, BRACENBYF YL, KBLELVF7LTEL, KEBX
UEERY Fv 4, ROBRZ LI CHERENVNSSHEHRECR» SHRERBEA L VL
aMTH AL, KEROPHEEEAELTHF/HLTREELLLITH D,
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Table 3.1.1 ©Properties of lithium compounds
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(1)

Formula Mol. wt. | Crystal | g
rvBtem :
3 0 DU 29 8780 >1700 2,013
1 N 7.94670 C. G680 0.820
LIOH . it iiiiaansasacannereanns 23.9467 is0 2.54
TS 0 20 TN 51,9671 1.83
2 P 25.9350 C. 870 2,29521
Lo1.789v0
) 7 o 42,3970 C. 613 2,068}
L 41 P 80.3970 129
LiCIOW05H0 oo 99, 4047 83
1 5 1 7 P 106,397 236 2,429
LiCIOW3H:O. i ee e et 160. 443 H. 95 1.841
1 7 SN £6.8350 C. 547 34643
LiBr.2H 0. i iiisanisceaas 122856 44
LiBr3B.O. e 140.901 3.5.
7} SR 133.871 446 4,061
1. 2,827+
Lil3H:O. .o e 187.517 73
T 43.9430 1.66
) TR o T 109.943 M, £60 2,221
I 2.0040%
IR 0 TR0 £ € 0 T 127.958 AL 2.06
LisS:000H 0. oo i e 210.039 R. 2,158
bR ; 110 PER 104.012 2,123
LiNOuHO. i 70.9624 1.615°
it PRI 65.9470 Trig. 253 L 1,773
2.38
LiNO:3H:O. i 122.993 d. 29.6
T - 22,0624 390 1.17817.3
T = Pt 28.8937 1.3031
LiBrNH s it iiiarere s 103.586 97
LINH S0 e e iereeecrnncnenaannnncsss 121043 X (a) 1.204
H. (8)
M olr?)
LiPOseeiiiieenes reesearaaa 85.963 2.461
) 2 P 115.841 R. 837 253714
Li;POLIZH O, oo e e et iiiacenas 332.026 Trig. 100 1.643
B R0 5 0 2 P 103.978 >100 2_461
X TV 0 L] 159.797 3.07
]« 142,587 > 3850 3.20
1R &R 37.8780 1.63%
D T 7 73.58780 M. 618 2111474
1. 1.763%00
) ST 07X 0 P 101.878 2,121
LiCHOLHO . et ca e 69,9621 R. 1.46
LiHC,H.,0.6H,0—Malate............. 248.070 M.
LiCiH:O:2HOL oo 101.993 R. 70
Li,(CH,50,)s.2H,;0—FEthane disulfonate.| 238.070 M. 1.817
Li:C.°H.O.S;.2H;O——:\'aphtha1ene 1, 5
disulfODATE. .. vivivnenrrarcsananann- 336.085 M. 1.664
LINH(d-CHQJ.HO. .o 191.024 M.
LiNH{d-C.HOJHO oo oniee o inns 191.024 R.
| 5 PR 97.7540 1.12
B TR0 31 0 T £9.9380 R 120 1l 2.33%
2523
Lis0. 25108 cvirr i 149.998 1032 d. 2.4543°
L0810 it e s 119.816 1256 2.28
LiSiFu2H O e 191.9869 M, 2.3
TILivdl-C.HOOM2HO. .o 395.401 Tri. 3.144
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Table 3.1.2 Properties of lithium compounds

Lithium, Li; ar, w1 6.939; ut. no. 3; valence L. lsolopes:
7 (92.165); 6 (2.97:). Occurrence m the earth's crusi:
000577,  Discovered in 1817 by Arlvedson: oAnn. Chin.
Phys. { | 10, 82 ([819), An clement of the alkali-metal group;
ou:urs I a number of mingrals; spodumene, cucryplite,
lepidatite, aad triphylite contain f'rom 310 109, lithium and
are the most important sources of it. Prepn of the metal by
clectrocheical processes: Guniz, Compt. Rend, 117, 73’
(1893); Rutl, Johannsea, Z. Elecrrochen, 12, 186 (1508);
reduction oi the oxide with mugnesium or 1Ium|num
Warren, Chem. News 74, 6 (1896): Hansen, U.S. pat.
2,028,390 ¢1936).

Silvery-white metal; becomes yellowish on exposure to
maist air. The values for the mp vary from {78 1o 1867, the
most probuble value, 180°: Ruff, Jehannsen, Z. Electro
chem. 12, 186 (19G6); bp'.'(n £336 & 5°: Hartman, Schneider,
Z, Anorg, Chem. 180, 275 (19’9) d 0,534, Sp;mﬁu heast
0.9408. Reacts with water forming the hydroxide and
hydrogen, Reacts vigorously with nitric acid; dissoives
rapidly in dil hydrochloric or sulfuric acid with evolution of
hydrouen; slowly astacked by coned sulfuric acid. Soluble in
lig ammonia, giving a blue soln, UnaMecied by oxygen at
room temp; burns with a brilliant white flame when heated
i air or in oxygen at 200°, forming the oxide, Lia0. Com-
binvs with hydrogen at a red heal; combines directly with
nitrogen, halogens, oc sulfur under the proper conditions,
Lithium and its compounds impart a carmine-red color to
a bunsen flame. Keep under mineral oil or other liguid free
Jrom oxygen or water.

use: In manuf of :tIloys, especially [ithium-hardened

bearing metals: as a “getter”™ in vacuum tubes. In making
catalysts tor the polyolefin plastics industry, in fuels for
aircraft and missiles. Lithium salts ure used in poreelain
enamels, in air-conditioning, and for making multi-purpose
greases, Human Toxicirp: May injure kidneys, especially
il sodium intake is limited.

Lithium Acetate. Quilonum. CiHiLi0;.2H,0; mol wt
102,02, Anhyd sait 64.885;, H,O 35.329%, Li,O 14.64,
acetic acid 58.84%%,. For the anhyd: C 36.40%;, H 4.58Y,
Li 10.529%, O 48,50%.

White, cryst powder, mp 70°. Freely sol in water or al-
cohol. Its aq soln is pracucally neutral.

Lithium Acetylsalicylate.  Hydropyrin: Lumop rine
Tylluhm CH;COOCHLCOOLi; mel wt 18 é
Li0s; C 58.099%, H 3.799%, Li 1.73¢,, O 34 39 - leO
8.03¢%, nce(ylsahcyllc acid 96 819

White, slightly hygroscopic powder. dec in meist air.
Seluble in | part water, 4 parts alcobhol.

Lithium Amide, Lihamide. LiNH;; mel wt 22.96,
H 8.78%, Li 30.23%, N 61.01%,. Prepd according to the
eq Li + NHa — LiNH; + {Ha: Titherley, /. Chem. Soc.
65, 517 (1893); R, Geisel, Ber. 39, 340 (1906); 44, 503
(1911); Campbell er al, Proc, Indiuna Acad. Sci. 50, 123
(1940); Schenk in Handbook of Preparative [norganic
Chemisiry, G. Brauer, Ed., (Ind ed Academic Pruess, 1963),
p 463, See also Inorg, Syn. 2, 135,

Cubic crystals, d1™% LI178. mp 380-400°. Sublimes in

NHa current. When heated in cacue 10 450°, NH; is given
ot and LiaNH forms, which dec about 750~ 800" Heat of
fermation: 42 keal/g-mole at 8% und 760 mm Hg. Stable
in air-tight containers at room wmp. Duc by water according
o the vq LiNHa + HaO ~ LIOH + NHy, slowly when
in tumps, fuster as the particle size decreases. Tnsoluble in
ashydr ether, benzene, toluene,

use: In Claisen condensations, alkylation of nitriles and
ketones, synthesis of ethynyl compds, acetylenic curbinols.

Lithium Benzoate. C+H; LiQa; mol wi 128.05. C 65.65%,
(;‘lj %794‘:0 Li 5429, O 24.99¢;, Li;O 11.67%, benzoic aeid

\%hm cryst powder. One gram disselves in 3 ml water,
13 mi alcohol, [0 mi boiling alcohol. Selubility in water is
increased by sodium benzoate. The aq soln is slightly alkaline
to litmus; pH abourt 8.

UsE: Has been used a5 a Jubricant for compressing tablels.
Humap Toxicity: See Lithium,

Lithium DBitartrate.  Tartactithine, CaHsLiOwHa0:
mol wt {7404, CuH7LiO7; unhyde salt 89.65¢;, H.Q
£0.35¢%, LiaO 3,589, tarwric acid 86.2295. For the anhyds
C Iy, H 3230, L 4 4504, O 61,539

While, uy;l pov-du sul i waer,

Lithium Borate. Lithium bi- or wiraborate. LizBeQy.-
HiQO; mol wt 259.24. Anhyd mh 65.25¢, Hi0 34,75+,
Fur lhu. anhydr: B 21539, Li 8.216, o 66,214, LiO
17.665, B0, 82.34%%.

Whm. cryst po\sdgr Slightly sol in water; insot in alcohol.

USE: Ty enamuls.

(2)

Lithi ide. Lithium tetrahydroborate, LiBHa;
Mol we ?{nﬂl}o?‘l‘\;ezgl H 1¥.50%, Li 31,855, BHa 63.16%.
repd by (he.action of diborane on \.thylhthmm. by the
achion of giuminum borohydride on cthyllithium: Schlcs-
inger, Brown, J, Jdm. Chem, Sec. 62, 3429-35 (1940),

Orthorhombic crystals, dec 279°, d 0.66. Stable under
ordinary cenditions but dec in moist air. Reacls with hydro-
gen chloride to form hydrogen, diborane, and lithium
chloride; forms lithium boromethoxide and hydrogen with
methyl alecchel. Seoluble in water at pH above 7. Aq solns
dec slowly it the pH is above 7, and ruther vigorousiy when
acidifed. Soluble in ether, tetrahydrofuran, aliphatic
amines.

use: Strong reducing agent.  Used in the reduction of
compds contg ketonic, aldehydic, or ester carbonyls and a
nitrile group, where reduction of the carbonyl, but not of
the nitrile growp, is wanted. In the derermination of trze
carboxyl groups in peptides and proteins; after esterification
and acetylation, vnly the ester groups, and nene of the pep-
tide boads are reduced.

Lithium Bromide. LiBr.H;O; mol wt 104.87. Anhydr
salt 32,824, H,0 17.18%, Li 6.62%, Br 76.21%%. It usually
has less H3O and contains $5-905% anhydr LiBr,

White, very deliquesc, slighuy biucr, granular powder.
mp 347 when anhydr. Soluble in 0.6 part water, 0.4 part
boiling water; freely sol in alcohol, glycol; scl in ether, amyl
alcohol. The aq soln is neutral or only slightly alkaline 10
litmus. Keep well closed,

USE: As humectant, in air- condmonmg systems.

MED USE: Has been used as hypnotic, sedative. Human
Toxicity: Large doses may cause (?\JS depression. Chronic
absorplion may cause skin erupticns and CNS disturbances
due 1o bromide. May also cause disturbed Blood electrolyte
balance.

Lithium Carbonate. Camcolit; Candamide. LizCOs;
maol wi 73.89, C 16.25%, Li 18.78%, O 64.96%. Purifica-
tion: Caley, Elving, frorg. Sya. 1, 1 (1939),

White, tight, alkaline powder. d 2.tl. mp 6i18°. One
gram dissolves in 78 ml cold, 140 ml boiling water; insol in
aicohol; dissolved by dil acids. )

use: In the production of glazes on ceramic and electrical
porcelain.

siED UsE: Has been used in manic psychosis, Human
Toxicity: See Lithivm.

Lithium Chloride. LiCl; mot wt 4240, Li 16373,
Cl 83.639. Prepn: Pray, fnorg. Syn. 5, 153 (1937},

Deliquesc crystals, granules or cryst powder: sharp saline
1aste, mp 613° when anhydr; bp 1360°; d 2.07. One gram
dissolvesin 1.3 ml cold, 0.8 ml beiling water: sol in alcohol,
acetone, amyl alcohol, pyridine. The aq soln is neutral or
slightly alkaline. Kr:ep well closed. LDse ip. in mice:
1.1 g/kg.

use: Manul mineral waters; in pyrotechanics; soldering
aluminum; in refrigerating machmes

MED uUse! Has been used in manic psychosis. Formerly
as salt substitute in low-sodium dicts. Human Toxicity:
Prolonged absorption may cause disturbed electrolyie
balance, impaired renal lunction, CNS disturbances.

Lithium Chrom'ﬂe(\ D. LuCrO¢ IHO; mol we 165.92.
Anhyvdre salt 78.2875, H,0 21.72¢,. For the anhydr: Cr
40.04‘7}, Li ID.(J’G‘"},. O 39,375, CrOa 7700, LizO 23.00%.

Yellow, deliguese, oryst powder.  Bucomes anhydr at
74.6°, Very sol in water. The anhydr salt is appreciably
sol in muethanol and ethanol,  Eutcetic with water befow
—~ &, Aeep nell closed.

use: Corrosion inhibiter for water-cooled stomic reactors,
Soln as lew temp heat transter medium.

Lithium Citrate. CeHsLisOy.4H,0: mol wt 2I8[.98.
Anhydr salt 74.449%, H;0O 25.56%%, L.i;,0 15899, anhydr
citric awid 68,13, For the anhydr: C 34337, H 2404,
Li9.92c;, O 53, ]5

White eruh.s or cryst powder; feebly alkaline taste;
deliquesees on exposure to moist air; boses all of 15 water
at 105°. Soluble in 1.5 parts water, slightly in alcohol. The
aq seln s slightiy alkaline to Jitmus. pH about 8. Keep
well closed.

use: In soft drinks.

se Lse: §ias been used in manic psychosis,  Human
Toxiciiy: Sce Lithium,

Lithium Dichromate{VI). Lithium bichromate. Liz-
CrzQ7.2H305 mol wt 26593, Anhydr salt 86,454, H,0
13,550, Cr 39120, O 42,1267, Li 5.22¢%, LiaO 182445,
CrQOy 15.21¢5.

Yollowish-red, hygroscopic, eryst powder. Soluble in less
than | oparo water. Neep well closed.
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Table 3.1.2

Lithium Urate. Uric acid lithium derivative; lithiuvm
biurate or acid urate, LiIHCsH;N«Ojy; mol wt [74,05.
C 34.50%, H .74, Li 3.999%, N 32,199, O 27.589,
LiaO 8.58%, uric acid 96.59%,.

Whize powder. Soluble in 380 ml cold water, 39 ml boiling
wilter; slightly sol in alcehol.

_ Aluminum Lithium Hydride. Lithium aluminum hydride:
lithium aluminohydride; lithium alanate; lithium  tetra-
vdroatuminate. LiAlHa; mol wt 3794, Al 71.11%, H
10.62¢7, Li 18299, AlH. 81.71%. Prepd by treating lith-
lum hydride with an ether soln of AiCly: Finholt, Bond,
Schlesinger, J. Am. Chem. Soc. 69, 1199-1203 (1947).
Microcrysiatline powder. Siable in dry alir at room tem-
?sr%turc, decomp above 125° slowly loses hydrogen at
=0, decomp in moist air, may ignite on grinding in air.
0 paris dissolve in 100 paris of ether, |3 parts in 100 parts
teurahydrofuran, 10 parts in 100 parts dimethyl Cellosolve,
3 Parts in_100 pans dibutyl ether, 9.1 part in 100 parts
10xane. Reacts rapidly with water and alcohols; reduces
aldehydes, ketones, acid chlorides and esters to alcohols;

nitriles 10 amines; aromatic nitro compounds to azo com-
pounds, Does not attack olefinic double bonds unless they
are conjugated with a phenyl group and a carbonyl or nitrile
group.

use: Reducing agent; in preparation of other hydrides.

Anthiolimine. Mercaptosuccinic acid antimonate(1151)
hexalithivm salt; mercaptosuccinic acid S-antimeny derivative
lithium sait; fithium antimoniothiomalate; lithium antimony
thiomalate; Anthiomaline, CraHsLiaDia5:5b6; mol wt
604,78, C 23.83¢%, H 1,50, Li 6.889,, O 31.75%, §15.91%,
Sh 20.13%. Prepn: Delepine, Gaillot, U.S. pat. 2,060,181
{1937 to Rhéne-Poulene).

Sb § —CHCOOLL
|
CH,C00LL
3

CyraH,Lia01:5:5b.9H:0, hygroscopic
Very soluble in water; very slightly soluble in alc,

Enneahydrate,
powder.
ether,

Supplied in form of a 16%, soln, ¢ach ml of which con-
tains 0.06 g of the salt = about 0.0l g antimony.

MED UskE: Has been used for trypanosomiasis, filariasis,
lymphogranuloma, schistosomiasis. Dese: im, 0.5 10 5 ml
of 16% scln. Side Effects: Myalgia, weakness may occur,

veT use: Has been suggested as an anthelmintic.

92-088

{Continued)

Salicylic Acid. o-Hydroxybenzoic acid. CiHeOa-mol wy
13812, C 60.375%, H 4.38%, O 34.75%. Occurs in the form
of esters in several plants, notably in wintergreen leaves ang
the bark of sweet birch.  Made synthetically by heating
sodium phenofate with carbon dioxide under Eressure,
Large scale process details: Faith et al., Induserial Chemicals,
(3rd ed, Wilty, New York, 1965), pp 652-655. Novel methed
by microbial oxidation of naphthalene: Zajic, Dunlap, U.S,
pat. 3,274,074 (1966 10 Kerr-MceGee).

COOH
OH

Acicular crystals, or cryst powder. Gradually discolors
in sunlight. d 1.49; mp 157-1597; bpye about 211°. Sublimes
at 76°; when rapidly heared at ordinary atm pressure it
dec into phenol and CO;. One gram disselves in 460 mj
water, 15 ml boiling water, 2.7 ml alcohel, 3 ml acetone,
42 ml chloroform, 3 ml ether, [35 il benzene, 32 ml od
turpentine, about 60 m! glycerof, about 80 ml fats or oils;
soly in water increased by sodium phosphate, borax, alkali
acatates or citrates, pH of satd aq scln 2.4, Keep protecied
Srom {ighs, LD orally in rabbits: 1.3 g/kg.

Salicylic acid or 1its salts are colored reddish even by
merest traces of ferric salts,  [acompar: Iron salis, spint
nitraus ether, lead aciétate, iodine.

Lithium salt.. CyHaLiOa, fithium salicylate.  White or
grayish-white, odorlessy-sweetish powder.  Deliquese in
moist air. Yery sol in water, alcohol; the aq soln is slighily
acid to litmus. Xeep well closed and protected from light,

Silver salt, CtHsAgOs, silrer salicylate. White to reddish-
}Hhilc crystals. Slightly sol in water, alcohol. Prarect from
ight.

gUSE: As preservative of food products, but its use for this
purpose is forbidden in some countries; manuf methyl
salicylate, acetylsalicylic acid and other salicylates, dyes;
as reagent in analytical chemistry.

MED USE: Topical keratolytic. Has been used extern, as
antimicrobial. Dose: Topically 2-10% con¢n in [etions,
ointments, powders, plasters., Human Toxicity: Absorption
of large amounis can cause vomiting, abdominal pain,
increased respiration, acidosis, mental disturbances. May
cause skin rashes in sensitive individuals.

VET UsE: Ointments or alcoholic solns contg 10-36%
salicylic acid are used in favus and ringworm infections.
Also employed in thrush and in other conditions where
herny material must be softened and removed. Internaliy
given in gastric tympany of horses. Dose: horses: 15-218.
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Table 3.1.2

Lithium Fluoride. LiF; mol wt 2594, Li 26.75%,
F 73.25¢,. Prepd from LiOH and HF or by dissolving
LizCO; in excess HF, evaporating to dryness, and heating
1(?9?]:! heat: v, Wartenb..rs., Schulz, Z. Elekirochent 27, 568

Cubic crystals (NaCl lattice) or white Aufly powder,
dioha 2.640; d“:‘“ t.699. mp 842°, bp 1676* Volatilizes at

1100-1200°, Sparingly sol in water: 6.113 g/100 mi at 25°
also reported as 9.27 g/I00 ml at 18°. Soluble in acids.
With hydrofluoric acid it forms lithium bifluoride, LiHF;,
With hithium hydroxide it forms a double salt LiF. LiOH,
mp 462°. LD orally in guinea pigs: 200 mg/kg.

use: As flux for soldering and welding aluminum, in the
manuf of vitreous enamels and glazes. Lithium fluoride
prisms are used in infra-red spectrophoiometers.

Lithium Formate. HCOOLi.H;O; mol wt 69.97. Anhydr
salt 74.259,, HaO 25.75%, Li 9.91¢<;, Li,O 21.35¢%, formic
acid 65.78%. For the anhydr: C 23. 119%, H 1.94¢, Li
13.365;, O 6! 599, LizO 28.75%%.

Colorlc.ss or white crystals. d 1.45. Scluble in 3 parts
watcr. The aq soln is practically neutral.

Lithium Hydride. LiH; mol wt 795, Li §7.30c%, H
12.70¢;. Prepd by the direct combination of hydrogen and
lithivm: Gibb, Trans. Electrochem, Soc. 93, 198-211 (1948).

Cubic crystals, darkens rapidly on exposure to light, the
commercial product is usually gray. mp 680° d 0.810. Mo
solvent known. Rapidly dec in water 1o form lithium hy-
droxide and hydrogen. Reacts with the lower alcohols,
carboxylic acids, chlorine, and ammonia at 400° 1o liberaie
hydrogen.

Use: Reducing agent; condensing agent with Ketones and
acid esters; desiccant; in hydropen generators; | g in watker
liberates approx 2.8 1 'of hydrogen at STP.

Lithium Hydroxide. Lithjum hydrate. LIOH: mol wi

2395, H 4.219%, Li 28.98%, O 66.809%:, LisO 62.37%.
Prepn: Bravo, fnorg. Syn. 7, 1 (1963); Cohen, ibid, 5, 3

{1957); Barnes, J. Chem. Soc. 1931, 2605.
Granular, free-Aowing powder; acrid,
Readily absorbs CO; and water from air, d 2.54. mp 450°.
Soluble in water, slightly soi in alcohol. Keep tightly closed.
Hydeate, LIOH, Ha0, small monoclinic crystals. di® 1.51.

Heat of formation —188.9 keal/mol at 25°, Heat of soln

strongly alkaline,

—0.87 kcal/mol at 25°.  Solubility in water {w/w) at
0° = 10.79%, at 20° = 10.99%,, at 100° = 14.89;. Slightly

soluble in alcohol. pH of a 1.ON soln about 14,

usk: In photographic developers: in  alkaline siorage
batteries; in prepn of other lithium salts where use of
carbonate is not practical; as catalyst in the production of
alkyd resins, in esterificatiens; in the production of lithium
soups, greases, sullonates. Human  Toxicity: Strongly
alkaline and hence caustic. Very irritating 1o skin. Sysiemic
toxicity similar 10 other lithium compuds, See Lithium.

Lithium Iodate. LilO;. {H20; mol wit 190.87. Anhydr salt
95,38¢;, H,O 4.72%, Li 3.645, LizO 7.83%, 1 £6.495;,
1205 87.45%;,

Colorless, deliquese crystals, Scoluble in 1.5 parts water;
insol in alcohol. Keep well closed.

Lithium Iodide. Lil.3H;0; mot w1 187.9L.
71.24%, Ha0 28,769, Li 3.69%, | 67.549%.

White, deliquese granules or lused masses; becomes
yellow on exposure to air, due 1o liberation of iodine.
mp 73°; mp 446° when anhydr. Soluble in about 0.5 part
water of alcohel, freely in amyl alcohol er acctone. The ag
soln is neutral of slighliy alkaline. Keep tightly closed and
protecied from light.

ust: In photopraphy.

Lithium Nitrate, LiNO,; mol wt 68,95, Li 10.075.,
]\2' ;2?}21‘,‘}. LizO 21.67%, O 69.6257, NOj3 89.93¢%, NaOy
78.337%%.

Co!f;rlcss, deliquese granules. d 2,38,

Soluble in about 2 parts water; sol in
soin is neutral, Keep well closed.

Lithium Oxalate. LizCaQO4; mol wi 101.88, C 23.38C;
Li 13.62¢, O 62.81%, LiaO 29.33¢,, anhydr oxalic ‘tcnd

"88.36C,,
d 2.12. Soluble in 15 parts water.

White crystals.
Li:0; mel wi 29.88. Li 46,457, O

Lithium QOxide.
53.55¢.. Prepd from lithium peroxide: Cohen, fnorg, Syn.

Anhydr salt

mp about 1557,
aleehel.  The ag

(continued)

5, % (1957), from lithium hydroxide: Bravo, ibid. 1, 3

{196))

Finely divided powder or crusty materinl.  d3% 2,013

mp > 1700°. Readily absorbs carbon dioxide and water
from the atm, At clevated temp attacks glass, silich, many
metals,

Human Toxicity: See Lithium.

Lithium Perchlorate. LiClOs; r-'nol wi 106,40, Li 6,329,
Cl1 33.33<%, O 60,155,

Small erysials. di% 2.4, mp 236°. Decompn starts at
about 400° and becomes rapid at 430° yielding lithium
chloride and oxygen. Hear of formation: —99.94 kral/mol

at 25°, Solubility in water {w/w) at 0° = 29.95.; ar 25° =
37.55%, av 1007 = 71,5¢ Appreciably sol in aleohol,

acetone, ciher, ethyl acu:m

USE: Omdlzmg agent. Human Toxicity: May be irritating
on contact with skin, mucous membranes. Systemic toxicity
similar to other lithium compds. See Lithium,

Lithium Phosphate.  Li3PO4 1H:0O; mol wr 12481,
Anhydr salt 92785, H:0 7.22¢]., For the anhydr: Li
17.98<7, O 55.279,, P 26.75%,, LiaO 38.70%;, P.Oy 61,2977,
PO4 81.02¢.

White, cryst powder.
sol in dil acids.

Lithium Rubidium Tetracyanoplatinate{Il). Platinous
lithium rubldlum cy.\mdn. LiRbPLICN)s: mol wt 391 58,
C [2.26%, Li 1,779, N 14.31¢,, Pt 49.84¢; Rb 21.82%.
(Contains a variable quantity of u.ah.r)

Greenish-yellow, cryst needles. Soluble in water. More
strongly fluorescent in x- rays than platinum barium cyanide;
hence used instead of the later in Auoroscopy,

Lithium Selenate. LiSeO.4. HaQ: melwt 16792, Li4d, 135,
Se47.02%, 5¢03 75.61¢%, Prepd by roasting lithium selenite
in air or by roasling hthlum carbonare with selenjum or
selenium oxide: L..nhu Wechter, J. Am. Chem. Soc. 47,
1522 (1925).

Monoclinic crystals, d 2,568,
Ruadily sol in water,

Lithium Selenite. Li3eQ3.Ha0: mol wi 151,91, Li4.57¢%,
Se 51.98%, ScOa 73.04C. Pn.pd from u soln of selenious
acid in luh:um hydroxide at 60°: Nilson, Bull. Soc. Chun {2]
21, 253 (1873); ibid. (2} 23, 262 (1875).

Aciculnr erystals, Hygroscopic, More sol in cold water
than in hot walter.

Soluble in about 2500 parts warer;

Poisonons! Stable in air,

Lithjum Silicate,
89,97, Li 15.42¢7,

Lithium metasilicnte, LiaSiQa; maol wt
Si 31.229%, O 53.35¢,. Prepd by fusing
Li;CO;y with Si0z: Schwirz, Sturm, Ber. 47, [737 (1914).

Orthorhombic needles.  d3* 2,52, mp 1201°. Hear of
formation {selid): —434.9 kcal/mol. Heat of formation (lig)
—374.6 keal mol, Larent heat of fusion (41177°) = 724 keal/f
mol, also reported as —80.2 calfg. Insoluble in cold water,
dee by boiling water, dilute hydrochioric acid.

use: To calibrate thermoelements.

Lithivm Sulfate. Li;SO..Hi0; mol wt 127.96. An-
hydr salt 83.929¢, H.0 14.08%, Li 10850, Li:O 23.35¢%,
S 25.06t7, $O4 75.075;, HaSOa 76.65%.

Co[or!uss crystals; toses the water at 130°, d 2.06, Seoluble
in 2.6 paris waler; almost insol in alcohol. The aq soln is

neutral.
Lithium Tartrate. CoHLi304.Ha0; mol w1 179.97, An-

hydrous salt 89.99¢, H,0 10.01¢,, Lia0 16.60%;, tartaric
acid 83,3907, For lh.. anhydrous C 29.667;, H 2.49%,
Li 8.59¢;, O 59.28¢;. )

\Vhilu cryst powder, Soluble in water, The ag soln is

neutyal or slightly alkaling 1o litmus.

Lithium Tetracyanoplatinate(Il). Platinous  [ithium
cyinide; lithivm platinocyanide, LigPU{CN)L.SHz0; mol wt
403.12. Anhydrous salt 77.664;, HaO 22345, C 11,929,
Li 3.44‘,‘-‘,‘_, N 13.90%, Pt 48.41‘,‘{.

Greenish-yellow crystals. Slightfy sol in waier,

use: In x-ray pholography.

Lithium Thiocyanate. Lithium sulfocyanate.  LiSCN;
mol wt 6502, C 18,479, Li 10675, N 21.54¢,
SCN 89.33¢;, § 40.31¢;, CN 40.015%,

White, duliquese erystals.  Frecly sol in watwer or alcehol.

KNeep well closed,
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Table 3.1.3 Evaluation of Li-salts for aqueous solution blanket
Li-galts Remarks Li-salts Remarks

acetate d iodate c
meta-aluminate s iodide c
aluminium hydride d laurate s/d
amide d permanganate (o)
antimonide d molybdate (o)
ortho-arsenate o myristate s/d
azide 0 nitrate
benzoate 0 nitride 0
metaborate o] nitrite
pentaborate 0 oxalate {0)
tetraborate o oxide d
borohydrate d palmitate s/d
bromide c metaphosphate s
carbide d orthophosphate s
carbonate potassium sulphate ©
bicatbonate potassium di-tartrate 0
chlorate c galicylate d
perchlorate c gelinide d
chloride c metasilicate s
chloroplatinate c orthosilicate s
dichromate silicide d
citrate d sodium fluoaluminate 8
fluoride c stearate sfd
fluosilicate (o) sulphate
fluosulfonate (o) sulphate, hydrogen d
formate d sulfide e
gallium hydride d tartrate d
gallium nitride d thallium di-tartrate d
metagermanate thiocyanate o
hydride d dithionate d
hydroxide tungstate (o)
Rejected : s solubility reasons

¢ : corrosion

d : decomposes

0 dother



Table 3.1.4 Candidata Li-salts for aqueous sclution blanket
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Li-salts

Molecular weight

Li-content (wt#)

Li-sulphate
Li-carbonate
Li-bicarbonate
Li-nitrate
Li-nitrite

Li-hydroxide

109.94

73.89

67.96

68.94

52.94

23.95

12.62

18.78

10.21

10.06

13.11

28.95

(3)
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3.2 UFOLEOREE

FUF oy AMBEEREOS VKBRS I vy PEERTALDICE, RENTSBERBEL LI
FHFBEOREVY FyslEiERT2LEaRen s, EH) F Y 2 EORBET - 53,
Table3.2.1~Table3.2.3 1 RT L5 E L 100 COHFETTH "9, REEZEHNE T3
BT vy b GEERE250~300C) ORFEABEF—FRELAETON TV L,

22T, 0~ 100 CO&EEIEiT 37— 4 2HOANET OV F 7 AEHORKEY 21
BT 3, &Y F v A EOBEREOBREKRENE (Fig.3.2.1) w&ET 5 &, WEAUEMHE
UF oy AOERIER, oV FusEORRE LD H2~3FBRELHMBEESE & HITHEMN
THERDN D, i) F U LARFREY F o A0BEBRER, BBICRVKELLOEED
Bohi, —F, BEboLIETEE (Fig.3.2.2) £HBAT5 &, 40°CLLETIE, /KEgdLY
Fou AR FyAEEEAIESND, BUAKK, KBILUF IV LDSETOBERESL
TI100CRU300CTEZNEFNITER G 142wt % THD, 200°CTHRA[ME & 5T 5HE
bHBLHITE S,

P EHEBECBRENS, WRY Fo s, BHEBRY F Y L2RFKRILVFILPT S 7 v b
MELTOFHEMNH B LEE A5,

SEX W

(1) BAR{LFLE: LPFEEBEE", %572k AE\E: (1975)
(2) West,R.C. ed.: “Handbock of Chemistry and Physics”, 51st ed., The Chemical

Rubber Co. (1970)
(3) Bogaerts,W.F., Embrechts,M.J., Waeben,R. : NET Report EUR — FU,~XII - 80

S 87775, (1987)

— 34 —



JAERI-M 82-088

Table 3.2.1 Solubility of lithium compounds(l)

erw L [(Nel o |0 | 3| a0 | s | e | 0 0 |
13l F, — i) R SRR R 1246 | e Trady | e [RUVUTO UV IRPUR [
. — (8 LI ST BN ST IICTIN BESRE 57.76 | 5538 [5350 |51.53 | 4678 |42.0)
Lillr I » 59_2“] ...... FTYCTPR RO BEETITIT I B [RUTUIEEE IFTE S T
. 2,0 RN 62.4 §3.9 4.8 ?:‘7] ...... e | e b e | e | e
- l "!f) P e o SECTITTT I T I 612 &1.9 69_] PP ]LD ;27
Liben, 14,0 » [61.23 |623" 644 je54 |65 |eun HE T e e R
. —_— PO (VTR ROV (EPTUUI re IIETTTICREE YT T2.72™ 71’";"' 745 I5.K4 )
13,00, - " 152 | 141 1.3 128 | r2e | 106 | 107 | 100 ] e oR1 | o7}
1.C1 210 - 40.9 2.7 l::—;] ................................................
. 11,0 PR IR R 4585 |463  |47.3  [483 | 446 52.8 Teih
- —_— o eeeee- serers ] wreees S e P N I e S 562
LiC10, I w 532 '22':" ........................ JUSUUUE OURR OO TIPS
LiCI0, 30 w |2090 |32F8 |3595 [3748 |28a7 {4197 | - 86 | e 558 | .ol
" ¥ ||z{, . TP N TEETITITUN S TISY R BRI P ETTTSTI R l;‘; ;‘| T4
LiF — - 0.120 01251 0133 | 0.135%] e [UUUUTO IR SRS B BT
Lidiro, 11,0 " 907 § oo | e 747 | 707 | 664 | 613 | 571 | 493 | 416
1.il 3,0 v 602 611 622 (626 1631 |642 652 |669 |697 n’:jr, ~~~~~~
1it0, — R 47.05° | 45.83° [45.32° [44.35° | 4402 | 42507 142357 14290 f4278 [4292
LiNOy 11,0 - 38 | e S04 | e 5598 | ... ] RA0 L e
LiNt, IH0 v |6 378 |e23 [ess SR04 e | e | e | e e B
. - o e | e e 3 620 652 (664|673 |em0”
LiNnG), _— 21071 34 [ICUPE R &2 ] - 89" | - 109
LiNCS 23,0 - R R 532 {545 [SAT [ SRIM]Y o [ e ] e | e
. . —_ PEE (U ETSTITINS e v i588™ jeoqg | e R N IO SN
Lol 10 w l1064 linme |105% Y1104 [11.27 [ 116K |1252 (1276 | e 11.21 | 1605
Li,iv (CNY, 21,0 e |5zas |s5.36 [s7.e8 {soam fenle | 6198 | 6350 [65.16 |66TE [6A45 | 70.337
Layht), ity w lonsn |zeas (2581 |2564 {2546 l2600 [2em0 {2450 [2420 (2008 | 2160
1i,5¢0, 34 w1998 | e 16,76 | v | e 153" 1278 | e v | 808
LisSe {0, 2N,0 e e A I 276 | 262 | oem 3359 e 309
. — R R . cos™] a2z | e 4768 | e 867 | e
LiTa0, —  Jex10*| v2i | e f e 247 | e e 5.40 BT e 12.00
1i,V0, 91,0} » 2.4 35 4.5 5.1 57 {63[38])] e | e ] e | e
» 1 "z” - T BT e PO £.2 2R 26 | e ] e ]




Table 3,2.2 Properties of lithium compounds
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TT—
Crystalline [orm, . Solubility, in grams per 100 ce
Bynonyms and Mol. propertios and DPenaity or Melting Boifing
Na. Name ! apec. R .
Formulss wt index of , point, *C point, *C
refraciion grevity Cotd lat Other polven
water water “
Lithium
1N85{ hydride............ 7.95 fwher...........|0.82 G20 T S NP valia
1186 | bydroxide.......... 23,95 wh tetr, 1484, 146 450 d 924 12.8% 17.5m DEEY]
1.432
1187 | hydroxide, mano- LIOH.HO........ 41,96 |wh monoocl, L460,[1.8) oo e 22,3 26,59 daeliie
hydrate 1.524
1188 | iodate............LiOG 181.84 |wh. hew hygro.. (45027 o] 80.31 i
1189 | iodine. ..., ... {Lid 133.84 |wh. cub. 1035+ |3.404t i50 1180 £10 (165 431% 74889 al; 42,40
0.003 0.0t3 acet J43.4m
MeOH: v
NHOH
190 | iodide, trinydrata .. [LiLLAHAO . ............ 187.8% |col-yelsh, hex, 3.48 7I-HO —2H:Q, 83 [151° 201.2% s abs al acer
hykr - H30, 300
1NeL| laurate.......... ... LiCuHuOy ... ... 206,25 |whpowd ... . . ... ....... 220.2-2298 ). .......... 0.1541%3  0.178% 0.322% o; 0.008u:
eth; 0.240% acer
1192 | permangansla LiMoQG3HLO. ... ..., 17992 jeub. ... .. 2.06 d 190 71400 d alk
1193 | molybdste. ... ALMoO 173.82 |wh trig, hygr. ..., .80 05 dws o e
1194 myristate. ... ...... JLiICWHrOs .. ..o ] 233D | 223.6-224.2 0027183 .06 2% 0.010°6F eth:
0.0 03314 aeet:
. 0.155% ol
1185 RILERLE. . oo LiNOa..ooove oo oo 88,04 [wh, trig. 1.735, 2.18 2G4 d £00 80,84 234tm » NH/OH, al;
L7354 37.15 pyridine
198 | nitrate, trihydrate. . . JLiNO3HO. .. .......[{ 122.9% |eolpeed.........|........ .. —-2}HO, =3HO, 34.8¢ A7.48%¢ (g al, MeQIT, scet
25.9 Gl.1
N9t | aitride. ... LN 14,82 |red-bro amorph, er B40-BSY ... e
or blk-gray cr, (in N1)
culr
1198 | nitrite. ... ... ... LiNOWLIO . ... 70.9G [col Fat need. . ... (1,013 > 100 1 1250 450 v 9 ahs al
1199 | ozalate............. LitCeO¢...............] 10L90 |[col, thamb, 1.485, (2.12104 T S g L ial, eth
1.53, 1.680H
1200 ! oxaiate, acid. .. ... . |LIHCOLHO . .00 11398 | ... RN . O BT
1201 oxide. .. ........ LMD ..o .o | 29.88 |wher, cub, an 2.01383 >1700 1 200 0.6 d 10.0210¢
1.4
1202 | palmitate ..........[LiCaHuOy ... .. 2R2.36 |whpowd...... .. | ... 2240 Lo 0.01. 0.0158 0,347 acet;
0.077™ al;
. 0.005344 eth
(203 metaphoaphate. .. ... | ] & 7Y B5.01 Jeolpl...........|2.400 red heat i i 5a
1204 orthophosphate. .. ... |LiaPOs. 11579 l|eol, thomb.... ... [2.5377 83T e g.039s ... 2 2 NI ucet
1205 | orthephosphate... ... LiaPOWIHO. ... ... 124.80 |wh cr powd._, L1241 —{HO, 100 ... o | aa
1206 phosphate, di- H... . |LIHPO4. ... 103.83 |eol er, hygr...... 2.461 »100 ool .-
1207 | potassium suifate.... |LiIKSO« ............. 142,10 lcol, hex; np 203 Lo ' ] i
14723, 54717 !
1208 | potsssium dl-tartrate{LiKCHOeHO ... ... 212.13  [col, monacl, L6810 ... e .l
. A 1.5323 (red)
1209 | salieylate. .. .. ... . . LICIHOw. ... .. ..o 144.06 [wh, powd, deliq.. 1354 L0 al
1210 selenide........... |LisSe9H0.. .. ......| 254.98 jeol, rhomb, deliq.|...........J....... ... .. L[
1211 metasilicste. .. ... ... LisSiOa...... ... 809G  |col, thomb; 2.52, 1204 S i s il 117
a 1.584, vy 1.001
1212 | oarthosilicate. . . ALiSiQa. .- 119.84 jeol, rhomb; 2.392’.‘ 1256 i {1 d s
a L.594, v 1.614
1213 | wilicide.. ... .. ALisSie. ..o e | 97.81 |bler hyge... . ea. 1.12 d H00 (vac) il 4 d s; i NITyturp
1214 | wodium LiuNs(alFa)s. .. 37173 |eub er. 13395, |2.7TT4 0 Lo 0078y ] e
Aucaiuminate :
1215 | stearate....... LiCellnOr. .0 L 29041 |wher... ... ... R20.5221.5 | -|0.010w .10-010% al;
0.0404 eth:
I 0,457\ goet
12161 sulfate Lis30...... 109.94 |a monocl; A hex  12.221 .80 205,10 2ijres 'l abe ol, acet
i ar rhemb, ¥ cub
500°C; & 1.405% l
12t7 | sulfste, hydrogen. ... |LiH80.. ... IH.01 jeclpr........... 2.2 120 B 4l e e -
1218 | sullate, mone- LisS0« H/ O . 127.65 |eol cr, manacl, 880 | AL 24,1 11,5% al 4+ RO
hydrate 140, 1477, (23.9 % alcad;
1488 i soet, pryidint
1219 aulfide. . ... ...... Lis%. ... ... ........... 45,94 |wheyel, cub, delaj |14 900-3T5 dva Y vl
1220 | sulfide, hydre- ... .. LiHS.... ... .......| 400t |whpowd hygr...|. ... .  ..1 ..ot B ] » &l
1221 | suifte, modohydeata. [LixSOLHAO .0 oL 111.86 |wh need, o 1.53, |........... 455 d 140 -~ HAO  j24.9% 2m iorg slv
+ .59
1222 tarirate. .. ... ... |LisCeHOuHO . ... ... 17987 |wherpowd... ...l ... ... e .
1223 challium d-tartrats. . [LITIC.HOWIHAO ... 395.41 ftricl. ..o B L JR T s P
[224 ] thivcyapata..... qUIsCN.. ..o £5.02 |wher dalin,mn | e ' s methylacet
[.333
1225 dithionale. . . ALS02HO .| 210.03 |col, chomb, 1.5607,2.138 d - P
1226 | tungetata. ... LieWOQLoL oL ] 26T leod teiE. .. Loojan 742 va d aiial
1227 [I.mtetium . . [Comsicpeium. Lu... .. 174.97 Emet. hex ., ... ... 9.842 1652 3327
Lithium !
1| n-Butylithium....... {a-CilbLi........... 64.06|infRamm. lig. 0565 subl. vac. d. 150 d. d. s. bi., eth,
80 100
2| Ethylithium........ . |LiC:iHe. oot 36.00 hex. tranap, [......v.o.-nn 95 (in Ni) subl, 85 d. irreeesen d. eth.; 5. bz
pl. igr.
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Table 3.2.3 Solubity of candidate salts in aqueous solution

LiOH
t (C) | 9/100ccH, O] wt%
0 11.91 10.64
10 12.11 10.80
20 12.35 10.99
25 12.54 11.14
30 12.70 11.27
40 13.22 11.68
50 13.79 12.12
60 14.63 12.76
80 16.56 14.21
100 19.12 16.05
LiNO ,

t (C) | g/100ccH.O| wt%
0.1 53.37 34.8
10.5 61.03 37.9
12.1 61.81 38.2
13.75 €4.74 39.3
19.05 67.79 40.4
22.1 75.13 42.9
27.55 89.75 47.3
29.47 | - 115.84 53.67
29.55 138.27 58.03
43.4 -1565.10 60.8
50.5 158.40 61.3
55 170.27 63.0
60 174.73 63.6
64.2 184.90 64.9
70.9 194.99 66.1
80 204.0 67.11
90 217.8 68.54
100 233.7 70.03
110 251.6 71.56

Li 2SO 4
t (C) g/‘IOOccH20 wt%
0.6 36.07 26.51
14.0 35.26 26.07
16.7 35.06 25.66
19.6 34.86 25.85
31.8 34.17 25.47
38.0 33.83 25.28
43.7 33.33 25.00
51.6 33.C1 24.82
52.4 32.82 24.71
85.7 32.17 24.34
77.0 31.67 24.05
94.8 31.186 23.76
103 31.10 23.72
LINO,

t (C) | g/100ccH 0 wt%
0 70.94 41.5
19 95.69 48.9
25 103.67 50.9
38.5 124.72 55.5
42 132.02 56.9
49 153.81 60.6
49.5 157.73 61.2
65 176.24 63.8
81.5 219.49 68.7
91 262.32 72.4
96 1119 g81.8
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3.3 UFOLEKBEEROEE

U g aHEKEEO N Y F oy AEREEETETE DD/ -5 & LTHRUKRSRD
PLIETFHA ML PERS D, COLDICR, VFYAEONTRE L BITKEROEE T —
S RMEEIL B, U F @ AEKEE OB E ¥ — § % Table3.3.1~3.3.31F w7 ™%,
Z7:. LINO, KEBEOLIET%%0~8 %M TELS L L XOBRKOTEY £Fig.3.3.1
WWiRd e

(1) BA(LFESE : LEEEERE", KET2R, AF (1975)

(2) Washburn,E.Wed. : “International Critical Tables of Numerical Data, Physics
Chemistry and Technology”, MaGraw — Hill Book Company, Inc (1928)
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Table 3.3.2

Lil [JAB] (28), @ (369)%%; (25, 28T)*; (45, 221, 225, 261, 319, 320, 322, 343, 513, 613}, 4 (151}

Solution density of lithium compounds

JAERI-M 92-088

(2)

% 0°C ] 10°C | 20°C 25°C | 30°C 40°C | 50°C [ 80°C 80°C | 100°C
1 1.00746 1.00721 1.00563 1.00443 1.00300 O‘. 99952 0.993530 0.9903 0.97%0 0.9633
2 1.01514 1.01479 1.01312 1.01189 1.01043 1.00690 1.00264 0.5978 0.5863 0.9728
4 1.03083 1.03027 1.02843 1.02712 1.025360 1.02108 1.01763 1.0127 1.001} 0.9878
6 1.04697 1.04620 1.04418 1.04279 1.04120 1.03749 1.03303 1.0281 1.0163 1.0028
8 1.08338 1.06260 1.06039 1.05892 1.05726 1.05345 1.048092 1.0439 1.0320 1.0184
10 1.03060 1.07949 1.07708 1.07353 1.07386 1.06988 1.06327 1.0601 1.0481 1.03435
12 1.09832 1.00689 1.09428 1.09283 1.00083 1.08881 1.08212 ) 1.0788 1.0648 1.0512
14 1.11649 1.11483 1.11202 1.11031 1.10844 | 1.10427 1.09930 1.0942 1.0819 1.0683
15 1.13523 1.13334 1.13033 1.12854 1.12660 1.12229 1.11744 1.1121 1.0096 1.0860
18 1.15457 1.15245 1.14924 1.14736 1.14535 1.14051 1.135%7 1.1305 1.1179 1,1042
20 1.17453 1.17220 1.16878 1.18680 1.16472 1,16018 1,15512 1.1486 1.1388 1.1231
22 1.19320 1.19263 1.18808 1.18500 1.18475 1.18007 1.17491 1.1693 1.1564 1.1427
24 1.21636 1.21377 1.20988 1.20770 1.20547 1.20067 1.18538 1.1866 1,1766 1.1629
26 1.23867 1.23568 1.23152 1.92624 1.22692 1.22199 1.21637 1.2107 1.1978 1.1838
28 1.261568 1.25833 1.25305 1.25157 1.24015 1.24407 1,23853 1.2326 1.21983 1.2054
30 1.28527 1.28181 1.27720 1.27472 1.27219 1.26695 1.26130 1.2533 1.2418 1.2279
a5 1.3485% 1.34444 1.33928 1.336836 1.33382 1.32816 1.32218 1.3158 1.3020 1.2879
40 1.41839 1.41355 1.40783 1.40483 1.40188 1.39580 1.38948 1.3820 1.3686 1.3542
43 1.49582 1.49029 1.48389 1.48073 1.47751 1.47099+ 1.46433 1.4573 1.4428 1.4280
50 1.58235 1.57613 1.56922 1.56563 1.56215 1.53317 1.54818 1.5410 1.5253 1.5103
55 1.87986 1.67293 1.66338 1.66113 1.85764 1.635018 1.64279 1.8352 1.6192 1.6038
80 1.79074 1.78314 1.77481 1.77048 1,76631 1.75835 1.73052 1,7425 1.7260 1.7100
63 1.89359 1.89107 1.88259 1.87421 1.8638 1.8489
LilO, [JAB] (288)+; (250)* [LIG]
%l 4y 1 % | & | % | 4 | % | 4
I 1.0072 10 1.0015 20 1.2023 30 1.3328
2| 1.0160 12 1.1120 22 1.2288 32 1.3619
4 | 1.0339 14 1.1333 24 1.2520 34 1.3925
6| 1.0525 16 1.1533 26 1.2780 36 1.4248
B | 1.0717 18 1.1785 28 1.3049 38 1.4380

LiNO, [TAB] (1% 84, 287}, o (2536, 370)= o (203)%; (43, 105, 150,
50, 256, 342, 485, 517, 319, 529) o (151, €05)

% |y | 2 ] 4 | &6 | 8 | 10
0°C | 1.00616/ 1.01253) 1.02333 1.03826| 1.05135) 1.06461
10°C | 1.00578 1.01183] 1,02418| 1.03667] 1.04935| 1.06222
20°C | 1.00408 1.01002' 1.02198 1.03413] 1.04647| 1.05903
25°C | 1.00287| 1.00872' 1,02054 1.03233| 1.04477| 1.05721
30°C | 1.00142) 1.00721} 1.01892 1.03081| 1.04291] 1.05524
40°C | 0.99788 1.00358! 1.01509| 1.02681] 1.03873 1.05091
50°C | 0.99365) 0.99929| 1.01068| [.02227| 1.03406] 1.04607
60°C | 0.9888 | 0.094% | 1.0057 | 1.0172 | 1.0289 | 1.0409
B0°C | 0.9774 | 0.9829 | 0.9942 | 1.0036 | 1.0173 | 1.0261
100°C | 0.563% | 0.9695 | 0.9808 | 0.9922 | 1.0039 | 1 0157
9% | 12 | 14 | 16 18 20 22
0°C| 1.07804] 1.09168] 1.10554 1.11965 1.13401] 1.14862
10°C | 1.07529 1.08857| 1.10208 1.11585) 1.12080% 1.14422
20°C | 1.07181] 1.08482| 1.00807| 1.11159) 1.12539) 1.13948
25°C | 1.06987] 1.08276| 1.00590| 1.10831[ 1.12300) 1.13699
30°C | 1.06780! 1.08059 1.09363| 1.10604( 1.12053 1.13442
40°C | 1.06330| 1.07591 1.08877) 1.10190] 1.11532| 1.12804
s0°C | 1.05830{ 1.07077, 1.08345] 1.00850 1.10980) 1.12341
60°C| 1.0530 | 1.0653 | 1.0780 | 1.0908 | 1.1040 ; 1.1176
80°C| 1.0411 [ 1.0534 | 1.0659 | 1.0787 | 1.0818 | 1.1052
S100°C | 1.0278 | 1.0401 | 1.0527 | 1.0655 [ 1.0786 | 1.0919
% | 2+ | 28 | 2¢ | 3 | 35 | 40
0°C | 1.16351) 1.17866; 1.19408| 1.20971| 1.2510
10°C | 1.15883) 1.17373| 1.18893| 1.20435| 1.2451
20°C | 1.15387] 1.16837| 1.18353 1.19879| 1.2392 | 1,2837
23°C | 1.15128 1.16588] 1.18076] 1.19592] 1.2361 | 1.2804
30°C | 1.14861 1.16311f 1.17790| 1.19298, 1.2330 | 1.2771
40°C | 1.14308| 1.15744) 1.17209| 1.18703] 1.2267 | 1.2706
50°C | 1.13734) 1.15159) 1.16613] 1.15097| 1.2204 | 1.2640
60°C | 1.1314 | 1.1436 | 1.1601 | 1.1748 [ 1.2139 | 1.2572
80°C | 1.1380 | 1.1330 | 1.1473 | 1.1610 | 1.2007 | 1.2438
100°C | 1.1056 | 1.1196 | 1.1338 | 1.1484 [ 1.1870 ! 1.2206
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(Continued)

LiBr [JAB] (26}, a (367)**; (25, 287)7; (45, 221, 319, 322, 386, 519, 618}, « (151)

T 0°C | 10°C 20°C 253°C 30°C 10°C |, 50°C 60°C | 80°C | 100°C
1 1.00731 1.00705 1.00347 1.00428 1.00285 0.69938 0.99519 | 0.9904 0.979C 0,9656
2 1.014584 1.01447 1.01280 1.01138 1.01013 1.00663 1.00241 0.9976 €.9862 0.9729
4 1.05012 1.02933 1.02769 1.02642 1.02492 1.02135 1.01708 1.0123 1.0009 Q.9877
8 1.04374 1.04494 1.042593 1.04161 1.04006 |~ 1.03642 1.03211 1.0273 1.0139 1.0029
8 1.06173 1.06072 1.05854 1.05717 1.05337 1.05186 1.04752 1.0427 1.0313 1.0184

10 1.07812 1.076%0 1.074535 1.07313 1.07148 1.06770 1.06334 1.0585 1.0471 1.0344

12 1.09493 1.093351 1.0909¢9 1.08952 1.08782 1.08367 1.07939 1.0747 1.06834 1.0508

14 1.11219 1.11057 1.10789 1.10636 1.10461 1.10069 1.09629 1.0914 1.0801 1.0678

16 1.12993 1.12811 1.12528 1.12363 1.12188 1.11789 1.31347 1.1088 1.0672 1.0843

18 1.14817 1. 14618 1.14318 1.14151 1.13963 1.13560 1.13115 1,1282 1.1149 1.1027

20 1.16695 1.18476 1.16162 1.15988 1.15795 1.153384 1.149368 1. 1444 1.1331 1.1210

22 1.18631 1.18394 1.18063 1.17882 1.17682 1.17264 1.16813 1.1632 1.151% 1.139¢

24 1.20628 1.20372 1.20024 1.19833 1.19629 1.19204 1.18730 1.1826 1.1713 1.1593

26 1.22689 1,22413 1.22047 1.21830 1.21639 1.21207 1.20730 1.2026 1.1913 1.1794

a8 1.24817 1.24520 1.24£135 1.23931 1,23716 1.23277 1.22315 1,2232 1.2119 1.2001

30 1.27017 1.26697 1.26262 1.26081 1.25862 1.25417 1.24949 1.2H3 1.2333 1.2215

35 1.32830 1.32477 1.32040 1.31813 1.31582 1.31115 1.30629 1.3012 1.2899 1.2782

40 1.39233 1.38827 1.38360 1.38117 1.37871 1.37376 1.3636% 1.3835 1.3520 1.3404

45 1.46259 1.45851 1.45354 1.45095 1.44829 147209 1.43767 1.4323 1.4207 1.44092

50 1.523878 1.52584 1,52010 1.51448 1.5088 1.4971

33 1.61637 1.61302 1.60673 1.60074 1.5948 1.5829

80 1.71593 1.71198 1.70459 1.698353 1.8923 1.6800

65 1.83037 1.82547 1.81756 1.81049 1.8038 1,7913

LiCl [JAB] (25), o (364, 367, 370)%+; (25, 150, 250, 258)*; (1, 36, 35, 43, 64, 73, 106, 125, 204, 206, 219, 221, 223, 224, 225, 239, 274,
304, 312, 313, 342, 344, 347, 363, 374, 379, 386, 486, 487, 519, 529, 330, 573, 618, 625, 633) o (38, 151, 213, 234, 445, 636, 609)

% | o°c | 10°C [ 20°C | 25°C | 30°C | #0°C | 350°C 80°C | 8&0°C | 1:00°C
1 1.00604 1.00574 1.00411 1.00202 1.00150 0,99806 0.59391 {0.08891 0.9779 0.65646
2 1.01213 | 1.01168 | 1.00003 | 1.00870 | 1.00728 | 1.00381 | 0.59969 | 0.9950 | 0.9838 | 0.5708
4 1.02417 | 1.02344| 1.02148 | 1.02019 | 1.01872 1 1.08327 | 1.01121 | 1.,0086 | 0.9958 | 0.9831
8 1.03606 | 1.03509 | 1.03206 | 1.03161 | 1.03012| 1.02668 | 1.02260 | 1.0182 | 1.0077 | 0.9953
8 1.04787 | 1.04670 | 1.04443 | 1.04303 | 1.04132§ 1.03809 | 1.03418 | 1.0268 | 1.0196 1.0078

10 1.05066 | 1.05833 | 1.05594 | 1.03448 | 1.05208 | 1.0485% | 1.04571 | 1.0414 | 1.0315 | 1.0199

12 1.07148 | 1.07002 | 1.06732 | 1.06602 | 1.06447 | 1.06107 ;| 1.05731 | 1.0332 | 1.0433 1.0322

I4 1,08337 1.08180 1.07919 1.07763 1.07608 1.07271 1.06901 1.0650 1.0538 1.0447

16 1.09536 | 1.09369 | 1.00008 | 1.03041 | 1.08782 | 1.08449 | 1.08084 | 1.0763 1.0679 1.0572

i8 1.10749 1.10571 1.10292 1.10132 1.09972 1.09643 1.09283 1.08%0 1.0802 1.0700

20 1.11979 1.11789 1.11504 1.11342 1.1118% 1.10853 1.10500 1.1013 1.0927 1.0829

22 1.13228 | 1.13027 | 1.12736 | 1.12574 0 1.12412{ 1,12088 | 1.11738 | 1.1137 | 1.1053 | 1.0960

24 1.14409 1.14287 1.13991 1.13831 1.13667 1.13344 1.12999 1.1264 1.1181 1.1093

26 1.15794 | 1.15571 | 1.15271| 1.15115 | 1.14940 | 1.14623,; 1.142857 1.1363 | 1.1310 | 1.1228

28 1.17115 | 1.18881 | 1.16578 | I1.1642% | 1.18260 ; 1.15933 ; 1.15398 ; 1.1523 1.1442 1.1367

30 1.18464 | 1.18219 | 1.17914 | 1.17771| 1.17602 | 1.17269 | 1.18840 | 1.185% | 1.1576 1 1.1507

35 1.21274 1.21002 1.20738 1.20402

40 1.25002 | 1.24806 | 1.24427 [ 1.24081

13 1.23080 | 1.28768 | 1.28361 | 1.25003

LiCl,
%37 o000 | 002 | 003 | 0.04

4% | 0.998 2908s! 0.998 349841 0,998 4087s| 0.998 46760

LiClO, [JAB] (288)°*; (442) [LIG]

%l af | % [ 4 | % 1 d4f | % | &
1]1.0048( 6 |1.0365[ 12 | 1.0764( 18 | 1.11%0
2! 1.0111 g | 1.0495 | 14 | 1.0003
410237 ] 10 |1.0628 | 18 !1.1045
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Table 3.3.2

LiOH [JAB] (73, 290)*«; (225, 34z, 519, 529}

{Continued)

[ 0°C | 100°C | 20°C | =25°C 30°C
1 1.0122 1.0113 1.0102 1.0090 1.0075
2 1.0240 1.0230 1.0217 1.0203 1.0188
4 1.0468 1.0436 1.0437 1.0422 1.0407
8 1.0690 1.0674 1,0650 1.0636 1.0621
8 1.0908 1.0888 1.0862 1.0847 1.0830

10 1.1125 1.1102 1.1074 1.1057 1.1038

% | 40°C 1 0°C | 80°C |  80°C
1 1.0041 1.0000 0.9958 0.9860
2 1.0135 1.0114 1.0072 0.9973
4 1.0371 1.0331 1.0236 1.0189
6 1.0582 1.0541 1.0496 1.0397
8 1.0750 1.0747 1.0701 1.0600
10 1.0996 1.0952 1.0506 1.0803

Li;SO, [JAB] (250, 251}, o (3T0)**; (616), 4 (203)*; (1, 76, 108,
150, 204, 225, 312, 342, 344, 405, 477, 513, 528, &18, 628) 4

(lil)
% | 1 2 4 | 6 | g8 | 10
0°C| 1.0089 | 1.0170 | 1.0360| 1.0343 | 1.0726 | 1.0910
10°C | 1.0084 | 1.0173 | 1.0350| 1.0528 | 1.0709 | 1.0890
20°C | 1.0068 | 1.0155 | 1.0329| 1.0505 | 1.0684 | 1.0863
25°C | 1.0036 | 1.0142 | 1.0318] 1.0491 | 1.0669 | 1.0848
30°C | 1.0042 | 1.0128 { 1.0301] 1.0476 | 1.0653 | 1.0831
40°C | 1.0007 | 1.0092 | 1.0264| 1.0439 | 1.0615 | 1.0792
50°C | 0.9964 | 1.0049 | 1.0221| 1.0398 | 1.0572 | 1.0749
60°C | 0.9517 | 1.0001 | 1.0174] 1.0349 ! 1.0526 | 1.0703
80°C | 0.9801 | 0.9886 | 1.0061| 1.0238 | 1.0416 | 1.0595
100°C | 0.9660 | 0.9756 | 0.90032! 1.0111 | 1.0202 | 1.0474
o, 12 1+ | 16 | 8 ; 20 | 22 | 24
0°C| 1.1085 | 1.1280 | 1,1463 11636,
10°C | 1.1073 | 1.1256 | 1.14411.1629.
20°C| 1.104% | 1.1228 | 1.14111.1558.1.1789|1.16841.2182
25°C| 1.1020 | 1.1212 | 1.1304 1. 1582/
30°C| 1.1012 | 1.1193 | 1.1376|1.1363
40°C| 1.0072 | 1.1153 | 1.13351.1526
50°C| 1.0029 | 1.1109 | 1.1291]1.1483
60°C | 1.0882 | 1.1063 | 1.124611.1437
80°C | 1.0776 | 1.0959 | 1.11431.1333
100°C | 1.0658 | 1.0844 | 1.1028]1.1220
LiCHO,, Formate [JAB] (291)**; (325) Li,C,H,0,, Malate [JAB] {546) _
wl & % | 4 % | od || % | 4 %t & 1 % | & i % ) & I % | 4
1] 1.0035 6 1 1.02851 12 | 1.0583 | 18 | 1.0888 1110043 ] 10 | 1.0600 | 20 ]1.1231 ) 30 | 1.1880
2 i 1.0085 8 1.0385 14 1.0650 20 1.1000 2| 1.0105 12 1.0725 22 1.1360 35 1.2210
tl1owss !l 10 !1osssll 16 | 1.0703 4| 10228 | 14 | 1.0851 | 24 |1.1488 || 40 | 1.2545
LiC.H,0., Acetate UABI (:99)°; (23] 5| 1ows | 18 | 1108 | o8 | 11
%l d° || % | & | %1 & 1 % | &
1| 1.0024 8 | 1.0207 [ 18 | 1.06i6 (| 24 ] 1.0947
211.0063 10 | 1.0376( 18 | 1.0698  LICNS [JAB] (2%1) [LJG]

410041 || 12 | 10455 ]| 20 | 1.07%0 %l & T %1 d' | % a4 | % 4l
61102191l 14 | 10535 22 | 1.0883 1] 1.0025 6 | 1.0220 || 12 | 1.0458 || 18 | 1.0700
LiC.H,0., Acid malate [JAB] (5486) 2 | 1,0064 8§ [1.0200fl 14 | 1.0538
w4 T % | & % | & || % & 47 4 [1.01424 10 1.0378 16 1.0619

1]1.0033| 10 | 1.0496 ] 20 | 1.1031 30 | 1.1394
2| 10084 12 |ros01{ 72 |1.1141( 35 | 1.1887
4010186 F 14 [1.0707 | 24 | 1.1253 | 40 | 1.218%
6i1.0088f 15 j1.0814) 26 |1.1386 | 45 | 1.2502
g]t1.0301 0l 18 100227 28 | 1.1480 | 50 | 1.282%
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Table 3.3.3 Solution density of lithium compounds

1.2 Densities abs. [g/cm®] and relat. of binary aqueous systems: inorganic — water

1.2 Anorganische Stoffe — Wasser —— Inorganic substances -— water

Umrechnungsformeln fiir verschiedene Konzentrationen —
Conversion formulae for different concentrations

Zwischen den in der Literatur verwendeten Konzen- The following relations hold in binary systems when
trationen in den folgenden Einheiten the concentrations used in the literature are given in
the following units

a in Molprozent (Mol-%) a in mole Y% (Mol-%)

b in Gewichisprozent (Gew.-%s) b in weight % (Gew.-%)

a’  in g-Mol geldster StofliLiter Losung {molar) @' in g-moles dissoived substance/liter of sclution

(molar)

& in g geldster Stoff/Liter Losung b in g dissolved substance/liter of solution

a” in g-Mol geldster Stoff/1000 g Losungsmittel a” ing-moles dissolved substance/1000 g of solvent
{molal} (molal)

b™ in g geldster Stoff/1000 g Losungsmittel b" in g dissolved substance/1000 g soivent

bestehen in biniren Systemen folgende Beziehungen and when the units of concentration relate to the
(die Konzentrationseinheiten beziehen sich auf die  component X, with molar weight M, in g/Mol:
Komponente X, mit dem Motgewicht M, in g/Mol}:

. 1006 _ 1004’ _ 100’
B M. a+(1000-p=M, -a)/M; M
b (100—p) 1 o000 o= M aYM a0y, gy 2t
M, A,
~100e" 100 W
T a + 1000/M,
aHI00Mz 000 M
M,
100aM, 100a" M,
= ———— =a'M,/10p="F = — = ~ (1000 2
M, (100 —aag, o ohie b/10e= oo anr, ~ 100 HO0+E) (
. 1000 ap 1000a"p 10006"p
Q= = =10-b-p/M, =b/M,= = 3
a-M, +(100—a)- M, o/M = b7M, 1000 +a'M;, AM{1000+5") o
, [000 aM "y L
= 1@ =10b0=a’}»11= ]O:ma !:9 = 1000 -6 e (4}
a- M, +(100—a) M, 1000+a"V,  1000+b"
o 1000 _ 1000b 10004 1000y b S
(100—a) M, (100—bjM, (1000pg—a'M,) (1000p~5)Al M, ®)
1000aM, 10005 1000a°M, 1000 & .,
= = =a"M, (6)

T (00— M, (100-8)  (1000g—aAf,) 1000p~b

M, =M(H,0)=180153.
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Table 3.3.3 (Continued)
LiBr M =86,85
Gew.-% 2 5 10 15 20 25 30 35
0°C 1,0148 10379 1.0781 1.1210 1,167t 1,2166 12705 1,3287
20°C 10128 10353 1,0746 1,1166 11616 1,2103 1,262% 1,3204
40°C 10066 10289 1,0677 1,1093 1,1538 1,2022 12542 1,ili2
60°C 0.9976 10198 1,0585 10996 1,1442 1,1927 12444 [,3011
80°C 09860 1,0084 1,0473 10886 11331 11817 12335 1,2901
100°C 09729 . 09953 1,0344 1,0760 1,1208 11692 1,2215 1,2782
Gew.-% 40 45 50 53 60 65
0°C 1,3523 1,4633 — — — —
20°C 1,3836 1,4539 15325 16217 £,7220 1,838
40°C 1,3740 14436 15215 16095 1,7085 1,821
60°C 1,3636 1,4330 1.5103 1,5970 1,69350 1,807
80°C [,3524 1,4219 1,4985 1,5850 1,6825 1,794
100 °C 1,3404 14101 1,4865 1,5730 1,6700 1,782
LiBrO, M = 134,85
Gew,-% 2 4 § 6 8 10
0°C 10135 10293 10375 10507 1,0625 10799
25°C 10124 10281 10361 1,0491 1,0607 1,0779
M =42.39
LiCl
Gew.-% 2 5 10 15 20 25 30 35
0°C 1,0121 1,0301 10597 1.0894 1,1207 1,1527 1.1860 —_
20°C 1.0097 10270 1.0559 1.0851 1,1155 1,1471 1.1800 1.2152
40°C 1,008 1,0210 1.0495 1.0786 1,1086 1.1398 1.1732 1,2081
60°C 0,9949 10122 1,0410 1,0706 1,1008 1.1328 1,1665 1.2013
80°C 0,9838 10017 51,0315 1.0615 1,0923 11245 1,1588 11937
100°C 09708 0,6892 10199 1,0509 10829 1,1160 1,1567 1,1864
Gew.-% 40 45
0°C — —
20°C 1,2523 1,2950
40°C 12452 1,2845
60°C 1,2380 1,2765
80°C 1,2305 1,2680
100°C 1,2224 1,250
LiClOo, M =106,39
Gew.-% 2 5 10 15 20 25 30 s 37
20°C 10101 10287 1.0606 10945 11300 1,1673 1,2079 12511 1,2691
LiC1Q, M =90,39
Gew.-% 2 5 10 15 20 25 30 35
0°C 10107 1,0309 1,0645 1,1000 —_ — — —
25°C 1,0098 1.0295 1,0628 1,0980 1,1352 1,148 12162 1.2620
Gew.-% 40 50 60 65 70 75
235°C 1,313 1,424 1,346 1,614 1,688 1779
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Table 3.3.3 (Continued)
LiJ M = 131,84
Gew.-% 2 5 10 15 20 25 0
¢°C 10151 1,0389 1.0807 112587 1,1746 12276 12853
20°C 1,013t 10363 1,0771 1,1211 {,1688 12207 1,2772
40°C 1,006% 10297 1.069% 11133 1,1601 12114 1,2672
60°C 09978 1,0204 1.0601 1,1031 1,1494 12002 12555
80°C 0,9863 1,0087 1.0481 10907 1,1369 1,1875 12425
100°C 09728 0,5952 1.0345 1.0770 1,1231 1,1733 12265
Gew.-% 35 40 45 50 55 &0 65
0°C 1,3486 14184 14958 1.5824 1,6799 1.7905 1,162
0°C 1,3393 1.4078 14840 1,5692 1,6654 1,7748 1.8995
40°C 1,3282 1,3958 14712 1,5552 1.6504 17589 18827
60°C 1,3157 1,3827 14576 1,5407 1,6351 [,7428 1,8658
80°C 1,3020 1,3689 14434 1,5258 16156 1,7265 1.8487
100°C 1,2879 1,3542 14280 1,5105 1,6038 1,7100 1,8315
LiJO, M =1§184
Gew.-% 2 5 10 15 20 25 30 s 40
20°C 1,0156 10429 1,0910 1,1440 1,2045 1,2640 1,331% 1,4070 1,4882
Gew.-% 44,6
18°C 1,568
LiNO, M = 68,94
Gew.-% 2 5 10 15 20 25 30 35 40
0°C 1,0125 10318 1,0646 1,0986 1,1342 11711 1,2097 12511 12565
20°C 1,0100 1,0280 1,0550 10914 1.1254 11612 [,1988 12392 12837
4p°C 10036 10209 1,0509 1,0823 1,{152 11503 (1871 1,2268 1,2706
60°C 0,994 10114 1,0405 1,0716 1,1040 1.1385 1,1747 1,2140 1,2572
80°C 09829 09999 1.0291 1,056 10918 £,1259 1,1618 1.2007 12435
100°C 09695 09865 1,0157 1,0464 107856 1,1026 1.1484 11870 [,2296
LiOH M=2395
Gew.-% 2 5 10
0°C 1,0240 1,0579 1,1125
20°C 1,0217 10543 1,1074
.40°C 1,0160 10476 1,1000
60°C 1,0079 10392 1,0908
80°C 0,9973 1,0293 1,0803
100°C 0,585 10178 1,0684
Li;SO, M = 109,94
Gew.-% 2 5 10 15 20 25
0°C 10179 1,0451 10910 11372 1,1847 1,234
0°C 10155 1.0417 1.0863 1,1320 1.1792 1.228
H:C 1,0092 10351 1,0792 11244 1,1714 §.220
60°C 1,000% 10261 1.0699 11154 - —_
80°C 0.9886 10149 1,0595 1,1051 — —
100 °C 09753 1.0021 1.0474 1,0936 — -

46 —
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DENSITY OF LiNO~ SOLUTIONS
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Fig. 3.3.1 Density of LiNO3 solutions at various temperatures andfor
\ 4
for a range of lithium atom percentages.( )
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3.4.12~3.4.144, Ao 7V AVKERICBTE3ZAF /L 2AFEORBATNCEERE CET
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Table 3.4.1 ({(Continued)
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SUS «0 ORr B Ve CEF DR Bl - | - | -

sus oF e | M B | M Br | M0 | “He e @ = | -

R I W N

s aars U500 o leR | (B ey — o

s wen |90 [0 o PR 0| (2B 10B| — |8
Tt d bR

SUS 3 0. E_F O.SUO'F I.Q_F 0.?;[4-0_"_ 0.?30_}_ @ l-l-:.?g,m — -—

SUS 410 OILSLT IIELJ_F l.g’ U.EQF a. (EOT @ 113250 — -

susaogr (% "0y 0 P PR @ |l a0 —

swsas PR [ pEm s @ |28, e | -

sus eoyi |2 0 |0 HE VY| @ |TRe| - | -

sz [05,(18: 1 088 0B @ |5, - | -

sus @oF | LF B VB VB | CHe] @ [Elej @ | -

N N[ ™ L= W Y L

sus woa (000 10 IL0 1000 108 @ [MRwl @ —

0.7 |1.00 |1.00 [0.040 |0.030 16.00
SUS 408 (1g%s| LF| mF| oF, wF| @ <ol W[ T

0.95 1.00 [1.00 [0.040 10.030 16.00
SUS 40C | 1i%00| mF | BTF| sF] mF| @ | ~iso0| @

0.95 [1.00 {1.%5 |0.060 o'isu; @ [18% W | -

SUS «0F | liTon| LT WF| UT ~18.00

M E R
SUS €30 o7 Tro Tie Toows foow face Do | |3@ | — Nb 0.15~0.45
SUS 631 O e R | O S || — | | (mOBIse

(%) 1. SUS XMI5J1#2SUS 391 m2vTit, LERELTREMAOASTRYENT I XI5 -

2. SUS M7J1 220 SUS XM27 LAz Nio60% L TFLX WL CeBLAALL .

8., SUS 447J1 &L TFSUS XM27 12 Nio.30% LIF, Cu0.20% MFRITNIi+Cu00FMTYERLT

LELELI, AWML L CARMACASERYENTII EMTES.
(E) (1) Mo i20.60% L F¥EMTE I i TED, (2) NiRRo.60% UTFAWLTLELERDL
(3) Moiz0.60% K FxEmtTaI 2aiTEA, (4) Mo 0.75% UTFEmToo LT,

[Standard
N
1.4914
Analysas Analyse Compagsillen
5 Mn P s Co Cr Mo Ni v w Al | Cu | Fe Ti Sonstige
Aulres -~ Olhers
% - % SN | 5% % » % % » % * 1 % % %
6.11-0,19 0,15-8.63 0.20-1,25 0033 0,013 10.0-12,6 0,40-1,00 0,5-1,79 8.10-0.10 My 0,10-0,50; M 0,03-2.00
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Table 3.4.3 Representative corrosion rate of mild steel in alkalin
hydroxide solutions containing lithium hydroxide at

300°C (mg/dm2 month)(l7)
Concentration
of Alkaline Concentration of LiIOH (N)
Hydroxide (N) 0 0.05 0.25
0 40 123 148
0.5 300 161 150
NaOH 1 410 379 180
2.5 720 440 318
5 1,480 1,040 410
0 40 128 148
0.5 650 580 322
KOH 1 1,500 740 420
2.5 4,000 1,330 610
5 10,000 4,300 4,120
0 40 128 148
0.5 500 500 590
RbOH 1 1,500 1,130 500
2.5 6,000 4.600 4,159
5 15,000 20,000 14,000
40 128 148
0.5 850 490 200
CsOH 1 1,900 1,680 650
: 2.5 B,000 9,250 1,270
5 17,000 14,200 16,200
o (35)
Table 3.4.4 Effect of H202 addition on SCC
O2 H202 vy -rays(R/hr) Ef(%) 0max(i<g/mm2]
*
<20ppb 10ppm 0 4 33.3% 34.8
{maximum) 4x10 38.4 34.3
8ppm 0 0 4 16.5 30.6
4x10 10.8 22.3
o - _7 "'1
T: 250°C, e: 8.3x10 'S
* gee
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Table 3. 4.5 LiIOHKERICET AREWN R F v L Ao R EEEERSO

HE LTOH®RE #rC FBERNER

sus 304 5 wtX 270 0.2-0.4 mA
SUs 316 1wtk 95 0.03-0.06 mA
SUS 316 9 wi¥ 95 0.2-0.4 mA
SUS 316 1 wik 250 0.1,0.6 mA
SUS 316 9 wtX 250 0.2,1 mA
1.4914 1 wt¥ 95 ¢.015,0.1 mA
1, 4914 g wix 95 0.1-0,3 mA
1.4914 1 wi% 250 1 mA
1. 4914 9 wiX 250 0.2-0.5 mA
17Cr7INi 0.1m 250 5-10,50 uA/co
(0.24 wt¥)

Table 3. 4.6 WRIKERILE T ARENRAT v v A0 REFEHFERS

HH LiNO, & ®mEC AHERNER nA

SUS 316 3 wi¥ 95 ¢.015-0.02
SUS 316 23 Wik 95 0.02
SUs 316 3 Wik 250 0.03.0.07
SUS 316 23 wt¥ 250 0.3
1.4914 3wtk 9 0. 003-0. 007
1. 4914 23 wik 95 0.004-0,007
1.4914 3 Wik 250 0.03-0.05
1.4914 23 Wtk 250 0.07
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Fig. 3.4.29 Effect of applied stress on the time to failure of type 347
stainless steel in oxygenated sodium hydroxide and potassium

hydroxide solutions at 300°C.(19)
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Fig. 3.4.31 Effect of velocity on corrosion of steel in seawater
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Fig. 3.4.34 Calculated crack growth rate versus fluence for intergranular
stress corrosion cracking of 316SS induced by radiation

enhanced grain boundary phosphorus segregation

Maximum Phosphorus PHR

Fig. 3.4.35
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3.5 UFHULIEKBEROEEDE

AETIZ, RESEORCEET L F- A RBNEELHE) Fy ABKBRCEEL, K
HiE TS vy F THREBEIREEEISATO IR KROREEETMT 5,

3.65.1 KEAAEBEDOGH

WY v AEKREH T T vy oy Pii B AREEE L THETF, 78, RULI (n, a) T
RIETHEETB ) F o sRTaTHERS S, 2OkD, WBEFY ¥ LFRER I OKE
BOMREIEEIBO TEELZEAONEY, TELSRET ZRKOFBERNTELKETHS
5, BMRAAROKRERIRICL2E5F0R4EEE%2RT GEE Tabled.5.1 " KU Fig.3.5.1
~3.5.8%~® j=ikd, ThLDF—iF, VFhLWHEAA VEENEVEEKERLERT S
RIEAE DTV (GHAKRELEB) TERLTVS, i, REHROBHIZLD GENK
B Els 5o 4R LAFIg359&0, 73 vy P TRIBICKEZEELAONS ahiFP Y
7o nlt, BEHPAEET 72 V¥ —{t5 (Linear Energy Transfer) #RKE Lo fES
Ry EIDLREUGEE L LTTERAS LB DN B, BEF—FELT, akiT
L BKROMHESED GIES Table3.5.2 1R, 4H, B axvF—-E5ELET OB{IiZeV
/umTEIN, HERTHAEMESORBCSVWIHEOEKFIINETE T AV F-DKE
XEIRT,

3.6.2 ZEHETAEROGHHE

MR AR OMSE S TERT ZERARE, HBAAVYON, L0 ~NDOHRICETC b
DEEZLNTVS (BEO—Hit, kKOS VANERIGLHEBINE), FERFNECLLE
FH RO GIE% Fig.3.5.10~Fig.3.5.13 & U¥ Table3.5.1 ixR 3@ @ 2, KBERD GEDE -
&AM, WBAAF VBESSVIRSE, FARRBOERSAEVEBEGENREILNE
HHANER LB VENGD B,

3.5.3 EEORE®

WEHLERIE TR, VP03 U VERRISCS 2RO THEEL —E0{LERIEREBID, £
DRI (39 VEERNEERL) R—BOERGLRRCBEEDOEEEZR T 5, Lin
-7, BHESBERYONEE, KEOEABORSEEEROEEETFE L -TELS
N5, WEAY v AKAREOEREA A v ORAERLALFig35.14cRohsLdic, B
EAEWEE (24 —ARBRICEETNTVREVES) BB A VAENT 5 2 ohan
39, oNTE, ERFAORERIRHETS 245, WRAA v ORREAF—ETH L85,
WREA 4+ v OMNCREA Y HA TN, OERARDT 55D LBES N5, |

3.5.4 BA4ropE
WA A v EEET LA F A VT, REEARKCEH LMENSIERE T 2B BHERD
PHIt HBAREFTIHGENELLNS, Fig.35.8 388 ¥4 v OWBEKAERIZH T S HO:
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HA, Ho i 2, BINEEA A VRUO, F ZAEROGHEE2E DL LDTH BV, WY F v 4K
BT, BRLKESNZNERLPTVEANS 2 I ENEH A S,

3.5.5 pHoOEE
pHZHMEESBETHER LIS VN VORIEEREEARIFT LSS, Fig.3.5.151CRT
IO ENRA A CRUBBARETN AEROGHES pHITk > THEHHEICELRT B,

3.5.6 BEIZAOREE
KEBHIZEFEL TR H A, REBOERIRED KRS VRABABERIET 2BE5975 5.
Fig.3.5.161c, EEPBELTVWIBSOEMBAUHE/ A vOoNBLBHERLE OMGAE

ﬁ;-gl—ils)o

3.5.7 REHEBOEE

WRK A OREHRS RIS T 2 r BR U a B OB BB OKE S Fig.3.5.17" kUFig.3.5.18
e, HWEHEARONEE, WTFNORFRIcoWTHREL LB ICRITERNCHENT 2
B, TEEE A F vBENMEVE S VITEEEE bRBEY O D, Ty RO MY F U LY
RRECTERTE L) FuaéakiTFo2zxv¥—d, e LTxIPMeVEETHY,
KEBOERE2ERTABOEACEZLTFHENEG, BHREOHMMHNROTEDY, 4
KA ABEARELEGTBDOT, SHEIVEREF - sOMENLEN S,

&E XAk

(1) Kazanjian,A.R., Miner,F.J., Brown,A.K,, Hagan, P.G., Berry,J.W. : Trans. Faraday
Soc., 66, 2192 (1970)

(2) Boyle,J.W., Mahlman,H.A. : Nuclear Science and Engineering, 2, 492 {1957)

(3) Sowden,R.G.:J. Am. Chem. Soc., 79, 1263 (1957)

(4) Savel'ev,Yu.l., Ershova,Z.V., Viadimirova,M.V. : Sov. Radiochem., 9, 221 (1967)

(5) Bibler,N.E.:J. Physical Chemistry, 78, 211 (1974)
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Table 3.5.1 Gaseous product-G values

(R) {gamma radiation) @
produet 0.1 M 1INO, 1 M HINO; 10 M 1INO,
O, 0.01 0.04 0.70
H, 0.08 0.05 0.01
N, 0.004 0.007 0.006
NO trace 0.002 0.003
total gas 0.11 0.11 0.08

C e (10D
(B) (alpha radiation)
G(H3) values for Pu in various acids
HNQO3, M G(Ha)
1.0 0.20
2.4 0.13
4.2 0.059
5.0 0.056
6.6 0.057
3.0 0.024
10.0 0.018
H7304, M G(H
0.1 1.6
HCIOL M G(H)
1.0 0.37

Table 3.5.2 Primary G-values for alpha-radiolysis of water

11)

G, events/ 100 eV

Reference .
-H,0 H, H tiq H,0, HO, OH H
COHEN’ 3.34 1.7 0.1s 0.04 1.3 0.3 0.1 0.04
BIBLER*® 2.97 1.28 0.50 0.13 0.98 0.35 0.13 0.13
BURNS® 2.63 1.17 0.14 0.13 0.92 0.11 0.44 0.13
~ Best estimate
CHRISTENSEN'? 2.71 1.3 0.21 0.06 0.985 0.22 0.24 0.06
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METEsdsRfoKicwd 2 BRE v

Table 3.5. 3
o 52“ ‘i! I 11/ atm
¢ 25 50 100 200 300 400 500 | 000
LA 0 85363 1.068 2.130 4187 6539 8.009 9,838 18.001
10 0.4470 0.969 1932 3796 5.579 7.300 8980 16.623
20 0.4498 0.895 1.785 3499 5158 6.766 8128 15.592
10 0.4263 D.848 1.68% 3.3t 1897 6430 7.822 14.928
40 0.4133 0.822 1.638 1210 4747 5.245 7.705 14.569
50 0.4067 0.809 1612 2165 4.695 6.166 1.613 14,404
60 0.4053 0.810 1.610 3168 4.692 6173 1.625 14407
70 0.4093 0.817 628 2208 LTeh 5249 ER T 14§57
80 0.4203 0.839 1667 1286 I 6.397 7.RR5 L4867
%0 0.4385 0.872 1727 3402 5,042 5.500 8129 15.303
100 04615 0.912 1.BOS 54 5.220 6841 8429 15.775
He o 0.2322 04674 0.9240 1.807 -- 2436 - T421
25 0.2156 0.4332 08491 1.688 .- ERIH - 7.265
50 0.2225 0.4445 0.8827 1734 — 3.358 — 7.536
75 0.2442 0.4892 0.959% 1.907 -- 2666 - B.251
N, 0 - 1.46 219 360 e -- -
235 ¢34 0.674 1.264 2.257 2,061 — [¥TL 7.15
50 0273 0.523 1.011 LBY0 253 |z49xip V7 3720 6.123
75 0.254 0494 0846 1.732 2.413 - 3.583 5.934
100 0.266 0516 0.986 1.822 2546 | 252x10 ¥ 3.79% 6.250
144 — — 1.025 2.68 346 — - —
169 - — 1.08 2.29 383 — - -
co, 0 3048 — - — - -— — -
12.4 2034 35.54 3677 19.77 a7 - — --
15 — -— —_— . e — - -
15 19.51 32.03 3398 3717 F ] - — -
25 -- 27.23 3.75 - — 38,62 39.74 -
3 1418 2415 30.17 32.78 - 36.78 1867 -
35 12.95 22.21 29.13 11.83 - 35.71 3199 -
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Fig. 3.5.3 Radiation yields of hydrogen from nitric acid solutions

i i
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ref 13; A, HNO3— °Pu, ref 14
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o} 5 10
[NO3] M
(5)

Fig. 3.5.4 Dependence of G(HZ) on nitrate concentration in «
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Fig. 3.5.5 Gas production as a function of acid concentration
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a~ and B-radiolysis of aqueous solutions of light and heavy water
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(4)

Fig. 3.5.11 Radiation yields of nitrogen from nitric acid solutions
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(12)

Fig. 3.5.12 Tog-log plot of G(N2) vs [NO3 ]
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