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whadianiln (Heavy Water) filamnviafian @q#i 15y sanlam (Deuterium
Oxide, DZO) wuns3udfiussnavun daad L Seu (Deuterium, D) ANuund aénﬁ;au
(Oxygen, 0) Tudas1sau 2 An 1 TavuSuns #q713ey duleToTnudniely o &
vavs g lalasiau (Hydrogen) naada lalasiaud s lalsiny Ae Tusifisy (Pro-
tium, iH ) @afSen ( iH n3a D) wazn3ifisy (Tritium, iH w3Sa T) Tawdl
n3 fouDula ToTnufi luafios (Unstable) #etiuisSwwulolalnguaelalnsiau anwy
533017R ey 2 #unnifu As TusifsuiivAafii3oy  Tevansusznoupaviaiisey (DO,
HDO, HD, CH3D, etc) ﬁﬁé1uﬁﬁiﬂﬂ1ﬁ1u§u Isotope mixture fy nmormal hydrogen
(iH) msdnstdm 1 TuadafiIes A 7000 Twalalasiou  awmFuss lusssuynd (Na-

tural Water) azusrnaumle 0.00014 mole fraction (140 p.p.m) D201u§u HDO
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Scattering cross section (OS) 15.3 barns

0.00092 barn
I

Capture cross section (OC)
Slowing-down power (Ncsﬁ) = 0.370 cm.
Moderating ratio, osa/cc = 12,000 (graphite = 170,

Be = 159, water = 72)

Diffusion length . = 100 cm.
N = molecules/cc.
R logarithmic mean energy loss per collision.
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Maximum density = 1,106 at 11.2. G (HZO = 1.000 at 4 €)
Melting point w388 €. (H,0 = 8 4)

Boiling point = 101.43" C. (H20 = 100" C.)

Critical temperature = 371.5" C. (H,0 = 3761 ¢.)

Relative viscosity (compared with

water at 20° C.) = 1,25

Natural abundance (average) 0.0146 % in normal water

L85 x 10”13 (H,0 = 1.0 x o= T

0
Ionization constant (..25 C.)

2 -
KLiq (HDO) ~/ (HZO) (D20) = 3.80 (25 C.)

Noee (H,) (HDO) / (HD) (H,0) 3.88 (25°C.)
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A3on graunulae Urey Tasdfnnsnduaiidudaulalasvay (Fractional
. . . . & e P
distillation of hydrogen) Tufl a.d. 1922 mevnUuAdnsAnBGInssUIUASHER
’. o ar ‘ -3 - v. ; ar d‘ > » s ol < .8
vhrlianidn  ulunganaunsandauiislianidaidaru ioutugefiv oo 1asisunla  Tas
. (4 - cten b ° = &
Lewis and Macdonald mae388ianlasla®a uh 3 wlu 20 @as nane 9 2u (stages)
L - 4 L4 -~ cten
azla D,0 w3gn5 0.3 gauAnimuAluAs Taylar and Coworkers Ala585 1anlns-
'. - v L 4 L4 o L4 Y
la%a uh 2310 @as Tasly 7 stages la 99 (Wasizun D,0 83 gaunAnLTUALLAS
oca X o P LA o Vel o o ocada ¥ o as
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(distillation) a susAuIAIBASzuE Ik (electrolysis) uazasuan iUdsuniv
vall (chemical exchange) luswn3nn & a.f. 1943 laiSuiinsiauiisnasnduna
(distillation of water) flavennilussaunsaiAs iy inalinsiunisniuaadusu
(farctional distillation) yanwasuAlIsUa? nﬁuawnﬁuﬁgéuﬁﬁuﬁnszuqufr1suan
wasulolas 1audvwn TaslddaiswfAsen (Catalytic exchange of hydrogen with
water) iiflavatniiunanan hydrogen a7anszuaunIsueauaIn8nssuE lirin éﬂ;ﬂu%mq
AvahAgilrag 1iuswauuin  dwSBusananlenszus lrvin (electrolysis) fiuld s nsy
AR L intu e wihalianidnaudaau sutuawfineeans  (ilavandadudssAnEansuen
(Separation féctor) g 38 dual - température chemical exchange <zu31v
laTasaudalin (HZS) uazul (HZO) (G S process or Girdler Sulfide pro-
cess) duiigdndulu D a.A. 1932 ualiifgniFounnsinnsou  (Corrosion) iile
laTas ioudalwadudafuTagi 1y (9u A1sueu #@fa, 480 (Carbon Steel, 480) uanls
afiu (Stainless Steel) FBilinurzawmSunisniausvlianinySuiauin (nanssaviunad)

= ar * - e = <
Lda\)ﬁ’mﬂ\m'11n‘6N\'l'luua!mazuaﬂ‘i’m’l?uanL!Jiw‘u (GXChange rate) L3340

i a.A. 1943 13udins@a38n1suan Ldsus snarvwanly (TedulaTas Lau
(Ammonia - hydrogen exchange process) lasltunwsssuznd (Natural gas)idu
ar S ) - o
Jaghuneu (feed)  Fuusinga1 i Budsifun waznsuanwdsulalas tavain oyl e

(Ammonia plant) 15wa21 ‘“Parasitic Plant"



Country
USA

Canada

France

Germany

Switzerland
Horway
England

India

Japan

Pakistan
Spain

Russia

Sweden. _.

(A) Pilot plants built prirmerily to study process variables.

Identification

SRP

Dana

Boulder
Morgantown
Alabama
Wabash River
Hydrocarbon Research
DC-1

DC-2

CGE

Trail

Dacg .-

Toulouse

Mazingarbe

Mazingarbe

Mazingarbe

Hoechst

Walter and Schindewolf
DEGUSSA

Ems (Sulzer)
Norsk-Hydro
John Brown
Nangal
Nangal

Fenchoganj

Sabinange

Type Discontinued

GS 360

GS 540
H2 distillation (pilot)
H20 distillation 15
H2 distillation

GS

GS

GS
HZ—HZO 6
electrolysis of HZO

GS 0.5
H2 distillation
NH3—H2 mono )
NH3-H2 mono
NHB-HZ bithermal
H2 distillation
NH3-H2
HZ—HZO (a)
Electrolysis

HZ disrillation
H20 distillation
Electrolysis of H20
NH3-H2
H2 distillation
GS

H2 distillation
Hz distillation or

N“g'“z
Hz-Hzo
Electrolysis
Electrolysis of H20

'32 distillation-

GS

(a)

0.0015

(a)

Capaclty and Status

In Operation(year)

T/year

180 (1952)
200 (1969)
200 (1969-70)
400 (1969-70)
(12/67)
T S T
6
2.5-4.0
20
14 (1962)
(a)
(a)

2-to 4(400-m3 gas/hr)

Produced only very small quantities of D2

(uaually about 0.01 to 0.l tons/year) and uaually at a low D20 concentration (300 ppm to 2 Z)
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Planned

or Proposed

34

Semi-industrial
Semi-industrial

200
10

15
0.5

or D.O

2
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