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Abstract — The vacuum condensing point, velocity of sublimation and distance of diffusion were measured
according to the heating sublimation temperature and vacuum degree of some / -aminoacids by a vacuum
sublimation method.
Their correlation and separation were investigated experimentally. Results obtained on the sublimato-
graphic character of / -amino acids are as follows;
(1) Vacuum condensing point of / -amino acids at different heating sublimation temperature and vacuum
degree are obtained.
(2) The isomers and mixtures of { -amino acids are separated completely from each other under vacuum of
102 mmHg.
The results are in good agreement with those expected from the t,,-V.C.P. curves.
(3) The ratio of vapour pressure,molar velocity of sublimation and mass transfer coefficient of / amino acids
are calculated by experimented data;

Pn/Ps = 1 (r=1.109 ~1.195), Ps=kG" (k =0.162, n=1.58), K;=1.375 ~2.159 x 103,
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Table 1. Vacuum condensing points as physical

properties.
vacuum condensing point V.C.P(°C)
vacuum degree (mmHg)
heating temp. 10° 100 100 107
substances 230 154 141 114
240 160 143 119
! -leucine 245 162 144 122

250 165 146 123
230 149 145 136
! -methinine 240 156 148 138
250 167 159 142
255 169 134 143
230 147 136 97
! -valine 235 149 138 98
240 153 149 99
250 154 100 101
225 140 114 79
! -isoleucine 230 142 110 83
235 143 113 84
240 147 117 86
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Fig. 2. Sublimation rate vs.v.c.p.of various

substances at 10" mmHg.
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Table 2.Vapour pressure ratio(r) and mass transfer coefficient, (g- mole/cm® sec mmHg)

substances 1

il il v average
{ -leucine Tav(K) 441.5 452.5 456.5 459.5 452.5
r 1. 140 1.144 1. 145 1. 149 1.145
K¢ x10° 1. 836 1.786 1.764 1.717 1.751
/ -methionine Tav(K) 456 462 469 472 464.75
r 1. 109 1. 117 1.123 1. 127 1.119
KeXx10? 2.159 2. 005 1.910 1. 845 1. 980
I -valine Tav(K) 436.5 439.5 442.5 448.5 441.75
r 1. 166 1. 170 1.174 1. 183 1. 173
Ke X 10° 1.688 1. 645 1. 602 1. 525 1.615
! -isoleucine Tav(K) 425 429.5 432.5 436 430.75
r 1.190 1.192 1.193 1. 195 1.192
K¢ X 10° 1. 430 1.429 1. 398 1.775 1. 408
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Table 3. Diffusion coefficient(D:107") (cm?/sec).

Tav(K) 441.5 452.5 456. 5 459.5 452.5
Andrussow Eq. 9. 059 9.470 9.622 9.736 9.472
l-leucine Gilliand Eq. 8.172 8.482 8.598 8.683 8.484
Average 8.616 8.976 9. 110 9.210 8.978
Tav(K) 456 462 469 472 464. 8
AndrussowEq. 9. 367 9.592 9. 854 9.968 9. 695
{ -methionine Gilliand Eq. 8.420 8.591 8.789 8.875 8. 669
Average 8.894 9. 902 9. 322 9.422 9. 182
Tav (K) 436.5 439.5 442.5 448.5 441.8
Andrussow Eq. 6. 017 6. 115 6.214 6.413 6. 190
{-valine Gilliand Eq. 5.852 5.936 6.012 6. 179 5. 559
Average 5.935 6. 026 6. 113 6.296 6. 093
Tav(K) 425 429.5 432, 5 436 430.8
Andrussow Eq. 8. 464 8. 627 8. 736 8. 866 8.673
l-isoleucine Gilliand Eq. 7.718 7.843 7.927 8. 027 7.879
Average 8.091 8.235 8.332 8. 447 8.276
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Fig. 12. Heating sublimation temperature vs.v.c.p.
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Table 4. Results of separation of isomers and mixtures.

A A4 - Ahg

(10* mmHyg)

heating temp(0C)

yield of separation(%)

! -methionine ! -valine [ -leucine { -isoleucine
230 73.3 70.4 75.1 80.6
250 78.3 74.2 80.5
250 90.7 95.1
240 91.6 9.3
240 95.3 98.7
(2:1)
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Fig. 14. Heating sublimation temperature vs.diffusion

distance of substances at 10 "mmHg.
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NOMENCLATURE

vacuum condensing point (°C)

heating sublimation temperature (°C)
vapour pressuré at vacuum condensing
point (mmHg)

vapour pressure at heating sublimation
temperature (mmHg)

Ph/Ps

molar velocity of sublimation (g-mole/

sz

. sec)

rate of sublimation (g/sec)

proportional constant (—)

diffusion coefficient (cm? /sec)
masstransfer coefficient (g-mole/cmz. sec.
mmHg)

area (cm2)

diffusion distance (cm)

gas constant (mmHg.cm3 /g.mole K)
molecular weight (—)

pressure at the A point (mmHg)

molar volume (cm3 /g. mole)

average temperature between vacuum
condensing point and heating sublimation
temperature (OK)

total pressure (mmHg)

sublimation weight (g)

separation yield (%)

i-component weight after separation (g)
i-component weight of initial mixtures(g)
time (sec)

condensing coefficient (—)
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