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Title Calculation of 180/160 fractionation during Rayleigh distillation from dN_i/dN = alpha * N_i/N
PHASES
H20(g); H20 = H20; log_k 1.506; delta_h -44.03 kJ
RATES
Condense
#Condense 1 g water during cooling from 40 to -20 C
- start
10 P_eq = SR("H20(g)")
20n_eq="P_eq * 43.54165 / 0.082057 / TK
30d160 = (m - n_eq) * time
40 save d160 # ... integrate
50 put(d160, 1) # store d160 in temporary memory of software
-end
Frn_180
#d 180/d 160 = aa_|_v * 180/160
- start
10if TK > 273.15 then c =-2.0667e-3 else c = 1.0333e-3
20 aa_l_v =exp(1.137e3/TK"2 - 0.4156/TK + c) # Majoube, 1971 (Clark & Fritz 1998)
30d180 =aa_l_v * m / kin("Condense") * get(1)
40 put(aa_l_v, 2
50 save d180 # ...integrate
- end
KINETICS
Condense; -formula H20 0; m0 55.506e-3
Frn_180; -formula H20 0
#m0 0.11129 # d180 =0 permil. 180 = 2.005e-3 * 160
m0 0.110177e-3 #d180 =-10 permil.
- steps 6
INCREMENTAL_REACTIONS
REACTION_TEMPERATURE
20-40in 61
SOLUTION 1
PRINT
-reset false
USER_GRAPH
- headings frac liquid/ice vapor temp
- axis_titles "Fraction of 180/160 during Rayleigh distillation " "delta 180(%-,VSMOW)" "temp, C"
- axis_scale x_axis 01
- axis_scale y_axis -500
- start
2 if get(1) = 0 then goto 60
10 vap = (kin("Frn_180")/kin("Condense")/2.005e-3 - 1)*1e3
#in rain...
20 lig = vap + 1e3*log(get(2))
30 graph_x kin("Condense")/55.506e-3 # ...Fraction of vapor
40 graph_y lig, vap
50 graph_sy TC #...temp, C
60 end
-end
END
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Title Calculation of 2H/H fractionation during Rayleigh distillation from dN_i/dN = alpha * N_i/N
PHASES

H20(g); H20 = H20; log_k 1.506; delta_h -44.03 kJ

RATES

Condense

# Condense 1 g water during cooling from 40 to -20 C
-start

10 P_eq = SR("H20(g)")

20 n_eq=P_eq * 43.54165 / 0.082057 / TK
30dH=(m-n_eq) * time

40 save dH # ... integrate

50 put(dH, 1) # store dH in temporary memory

-end

Frn_2H

#d2H/d H=aa_l_v*2H/H

-start

10if TK > 273.15 then c = +52.61e-3 else c = 1.0333e-3

20 aa_|_v =exp(24.84e3/TK"2 -76.22/TK + c) # Majoube, 1971 (Clark & Fritz 1998)
30 d2H =aa_l_v * m / kin("Condense") * get(1)

40 put(aa_l_v, 2)

50 save d2H # ...integrate

-end

KINETICS

Condense; -formula H20 0; m0 55.506e-3

Frn_2H; -formula H20 0
# m00.11129 # d2H =0 permil. 2H =2.005e-3 * H

mO0 0.110177e-3 # d2H =-10 permil.

-steps 6

INCREMENTAL_REACTIONS

REACTION_TEMPERATURE

40-20in 61
SOLUTION 1
PRINT
-reset false
USER_GRAPH

-headings frac liquid/ice vapor temp

-axis_titles "Fraction of 2H/H during Rayleigh distillation " "delta 2H(%o, VSMOW)" "temp, C"
-axis_scale x_axis01 0.1

-axis_scale y_axis -250 60 40

-start

2 if get(1) = 0 then goto 60

10 vap = (kin("Frn_2H")/kin("Condense")/2.005e-3 - 1)*1e3
#inrain...

20 lig = vap + 1e3*log(get(2))

30 graph_x kin("Condense")/55.506e-3 # ...Fraction of vapor
40 graph_y lig, vap

50 graph_sy TC # ... temp, C

60 end

-end
END
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