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ABSTRACT. The solubilities of naphthalene in ammonia could be measured at various tem-
peratures and pressures above the critical point of ammonia to represent the relationship between
the solubility and the density of ammonia at desired temperature and pressure by means of a simple
equation. This equation allows a calculation of the solubilities at higher and lower pressures.

Using the equation, the solution energies, the solution entropies, and the second cross virial
coefficients between naphthalene and ammonia have been determined to be compared with those
in the case of the dissolution of naphthalene in supercritical carbon dioxide.

9 st o)A ATk = o) 43} s o] o}
=9 S8 %o o4& McHugh® So] 308

N o a

2L, TYHAY Fil= S v|olFA
€ veld el & 2o 294 A9 FA & ol
+3 49 R EF AFX AT AL B
2, 29439 RAe AqA g
g $ele AFE el 9o S8 d &
#2577 el st gae slA%
A o} S0 A Gt AFTARA gAAC] v
23 g Ao e LR EaA4E FEAe
2 43% vt e, ddaue gy
43 =l A A& Diepen 52¢] 285~308K 9
259 40~100 bar 8] FFo)H dFig =,
Gunst* & 289.5~296.5K 9] £x.9} 1~170 bar

~337.9K 9] 2.9} 82~291 bar ] ¢ oA o
T, gAY a7 FEHoa 243
AL A4 AA R4 48y ASS =3
& Ao| 5o},

279 Rowlinson®& 24 EA 9 ¢d—2ex
AFEH 294 FFo AL TAEF mBY¥Y =,
Modell 37 & ol A3l bt —tzehy R olWdal
—uzggleg ofFeW 24 FA 0 gt A
G Aagg e 95 JAH L Asdsts 3
g Agstgel,

2 dTAE AF7A AHgE AfE d=
2 ¥ 7 ¥ 2AFRE o] £3q 29

- 311 —



312 SIEHK - %M - REE

A 2ol agdyle) LY=§ 44 2
A% o e AP & sz, £99 v)o
F4E EFF $99 B FAAH A
255 23382 514914 (Enhancement Fac-
tor) & AT =L L9 gurio}
9 R Alelof] A AL FEiYez
A g gFoly ¥tz WARE 94
¥ 7 A€ FAE ok 2eln 4y B
F2ie g3 s oA W Qe
ZAYRE Fim, Jzgy gEUo}l Alo)g
AL uEY A 5E Al ER544 A
S =gyt o) i gdre g A} vz A
Edget,

of =

Yxgilo] gryocte] gas]o] Zsgo)
¥ AE A8 22 T 4 PolA Ay
A vzgdst £ Yogds] Fo4E
= 24,

S ems=FFerma (1)

ANNM fSom & S5 =4 49 Y=g
A FHAE ol fFom & S99 A
#9 FIHNE S de Ed, 94 ¢ P4
TUE 39 VALY TN 9E oA
ArY Aoz R¥ L3} o] vepyd i
3},

I eitta=PewneXcrm P (2)

ARAA Py % Xowss & A7 $999 v
28 FAAH Ag L F¥eold, 26 ¢
T 49 FANEE 4E 22 595
22 AU d9% YA §§ 3 P
<+ B E =Y 7 QA

RTIn(£) orns=[ (Poum—ET)apP (3

AAA Vouu, £ €48 Hede] 2350
o},

e £4¢ 2AGE A4 209 ew
ToAe 2719 P& deplnz 285743
oAA zA 49 B4LY FANHE @A
g o) & 471 Yok,

Vol. 32, No.4, 1988

Rl (BT o

[ R PR
WA 289 AL 23 FA0Y Y=
999 FA49 g, %‘RTlnf Cutls — R Tlng

CieHs

“oute & FERATE. otk zA A9 zg
A9 #A0H £ &t 2o A,

fSCLoHl_P*CquQD CieHEXP

fenlT)er)  ®

@At G)A & 24 ¥8o.24 o A s}
ch-Rissd

e
[ i) ] ®

®A49 2839 ¥¢& %7113 (Enhancement
Factor)ebz $2&0], £ AFNAE (Ko,
P[P% up & %711} (Enhancement Factor)&}
2 Y25 o},

279 =R FA Poom, 0] A8 Yo}
o3ty dtd dw, nae ¥ P
FHA TRtz AAE ¢ denzg A
-3 o] ubgel & G0 e

=f P ps
In (XCmHo P”Cuﬂ. ) RT 4 CisHs
- ln%llnl (7)

T, AL THEAN A v G w9y
Hoz FH R 2489 F4H A
T o ® I A Ydtz 9& 57 3w

Ing;= Z‘iXB +—- ——gé

X;XiCinn—InZyi, €)]

4714 Ve E8EY 39, X9 Xe 42
Y EEE, Bys Copxt A7 A2, A 3vg
ATo|Z Zyie & EXES) A2 F ARA(PV/R
Tmizolet, %2 FE & T8 24 319 3
3G AT 45 ¥ AR Ay, 2
AT 45 Y=g FohAE A4
Pon, T @)A 2.2 FB o33t Ro] W,



244 AAVY vagds) gAE 313

Ingcys=-2(XntsBra+ XcrBer) )

@ANA By gt ¢z o} Ao)9)
4344 WAL A2, Bom, £ 12U
ERE Aole) A 238 ¢ Asolnh, 2ds) 4
ol gohd we FAAA grMohlY va
2de $A=E i Foze 2 dPAAE
@AM Ka=1 & Xown,=0 .2 FE47}
RN, WA -0 % HH HAAE P/
RT=1/Velz A% @A e2 35 g3

e BAE A A% 5 5 0w A,
NHs

fn (XCIM.P{’“;H.)= V:m. i
(V‘gc”m— 2Byz) (10)
2ze L% 33 Asayy dzgys
FErch Aols] 4344 MY A+ By ¥
A3Y 7 A+

C I

99.8%9 ¢E¥ A%z e g2 oF(Me-
sser-Griesheim, W. Germany)$} 99%0) 4] &
=& 238 b eql (Merck, W. Germany)
€ H ol AARA g ALY en, B A
YA A8E A UE Re £48 Fuio}

9 PVT-He|b% N Aie}, Fig. 18& £ A
e AAE vebd Ads, A4 A3 9
t ¢EYolE H= Do 98 AP &7
AH 2 A= HE 53 A7) 2 vEgdeo] §9
RAe z¢E7] BMA 17mm, 9% 25mm, =
o] 450mm}e| A AY JFAA A At
ol A L2 A7 A 3 & =23
3] (Herastat, heraeus-Wittmann, W. Germa-
ny)el 93] +£0.1°Cg 4] ol YA3lA #
AR ¢ A=, AE4H L W= oL 4
A9 48 =24%3% E(Kobold, W. Germany)
S B4 AYNA AR GH Ale)A F(Wika,
W. Germany)e] $j#t} +1 bare|v 2 YA
A FAAAZ A%, Yzgdez 23
¥ gRvoles WE K& g4 Qridsy &
Haz Oz $4 A9 = Gz gade) Ea)
23 vt YHH 2 ¢EYol AAe e
ARAM 7tx %37 (Rota, W. Germany)2 %
2A Sed A4E grYols] g o] s
A7 3e 3AYE EE FUt2 VA R
g 3 8§90 3o AAPoay ARHY
o E o] Fl FAY d2gdy Fe A
of 2otd §A%=z LAEE ALY 4+ Asict
23@d 28 YoM Y = wHYe @z
DY ¥3E 2484 g2yt 3 EE =

Fig. 1. Apparatus for the Solubility Measurement. A, Solvent Reservoir. B, Autoclave with Solute.
C, Glass Vessel accepting the solved Solid. D, Mattering Pump. E, Pressure Controller. F, Pressure
Gauge. G, Cooling System. H, Preheating System. I, Thermocouple. J, Safety Valve. K, Operations

Valve. L, Additional Autoclave.
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Table 1. Original Values of Solubilities (mole per ceat) and the Enhancement Factors of Naphthalene in

Supercritical Ammonia as Functions of Temperature and Pressure

X
@ | o | Gl (ol ) E* log B¢ |yt o
426.95 150 11.628 6. 010 49.834 1. 6975 6. 8500 1. 809% 1071
200 20. 202 9. 207 101. 791 2. 0077 10. 0622
250 23. 696 9. 033 124.834 2. 0963 11. 3035
300 24. 390 7. 596 125. 970 2.1008 11.6128
400 26.316 6.210 137.313 2.1377 12. 3104
500 27.778 5. 250 145. 108 2.1617 12. 8501
456.95 150 6. 494 3,828 13.191 1.1203 5. 7968 4.353%1071
200 11.420 6.775 31.128 1.4932 7.6483
250 16. 807 9. 620 55, 249 1. 7423 9. 6463
300 20. 202 10. 261 70.717 1. 8495 10. 9228
400 22, 883 9,168 84.245 1.9255 11. 8839
500 24.390 7.951 91.328 1. 9606 12. 4400
497.15 150 4.929 2.281 2.965 0. 4720 10.4426 | 1.154
200 7.299 5. 899 10.224 1. 0096 7.2296
250 10. 638 8. 386 18.167 1.2593 8. 4476
300 13. 614 10. 255 26. 659 1.4259 9. 5480
400 18.018 11. 684 40. 499 1. 6074 11. 2091
500 20. 877 11.629 50. 386 1.7023 12. 2639

E* indicates Xc.n, P/P"c,m which is called the enhancement factor.
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Fig. 3. Isotherms of the solubilities of naphthalene
in supercritical ammonia as functions of pressure.
The measured points and the curves calculated by
Eq. (11) are shown.
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Fig. 4. Isochoric temperature dependence of enhan-
cement factor.
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Fig. 6. Solution entropies at constant volume 2s a
function of molar density.
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Fig. 7. Second cross virial coefficients of naphthalene
and solvents as a function of temperature.
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