Juoogudood

00000 (Qo0O0o0oon)
sugiyama@Qgfd-dennou.org
opooo(@ooo)
Ooo{@ooooo)
o000 @ooooo)

b 1060220



gooobooobon 1

010 OO0OOoOoOoOooooon 2
1.1 O0000000000000000 .. ... . 000 2
1.1.1 OOO0OO0OO0OO0O0O00000000 ... 000 e s s s e s 2

1.1.2 0000000 . ... e e e s s s e 5

1.1.3 0000000000000 ... e e 7

1.2 RAND OUOUOUOOOOOOOOOOOOOOO ... s s st s s s, 8
1.21 00 2000000000000000000 .+ ... .. .. 8

1.22 0O000000O0O0OOOOOOOooOOOOOO & ... ... . ... .. 9

1.3 000000 ... e s s 10
020 0000000000 14
030 0O0OOUOOoooO,0000oooooooon 17
3.1 000DOo0ooooOooooooo,0D0o0ooooooooon ... ... .. 17
311 OO0 ... 18

3.1.2 O0O0O0000 .. .. e e e e s e e 18

32 00D000O0O0DOO0O0DOOD0DODOOOD,00DO0oDoOoooOooog ... .. 19
3.2.1 Antoine O . . . . . . e 19

3.2.2 AMP O . . . 19

33 U000 bbooooooo, bbb ooooooog 20
040 0O00O0O0O0O0OO 22
00 OOOOOOOO 23
060 OOOO 24
00AAMPIO 25
O0BOOOOOOOOOOOOOOOOOOOO 27
Bl 000000000000 .. .. e e e e e 27
B2 00000000000 ... . . e s s e s s s 28
B3 OD00O0O0O0OO0OO0O0O: 00000000 OOOOY ..o 28
B4 O00000O0 . . . e s e e s s s s 28
OocCcoooooooaga 29
C.l OOOOOODOO .. . e s s s s s s s, 29
main.tex 2003/06/22(DDDDD,DDDD,DDD,DDD)



gooobooobon g10 gooobooobon 2

10 tUogtdootdbod

gbobooobooooboooooboooobooooboooobobo. oooboooooooooooon
gooooooo,bo00boooooboo0oooo0ooDpo0ooo0ooo0oDoDO0 ¢GOooo
goboooboobobooboobooboon.

00000000000000,00000000000000000000000000C. 0O
00,00000000

Zaienl =B, (1.1)
n; >0 (1.2)
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¢ i i
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gooooooooopce00DO00OO00ODO,
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poH(T) = pes(T)0D0DO (00000 0)

Oﬁnlgn
J0o000000d0o0o00o0bDOoU0o, 0000000000 ooooOooog.

0000000000000,00 2000000000000000000000.00000
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00o00oo0oOoUoooOoUoooooooooOoO, (120000

0-Xe=0 (1.29)
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30 tUbtdbootbb,botdubtudn
EEEEN

oboro 0000000000000 0D0O0000O0ON0O0O0DNONOOONDNDNOOOO. 0000
000000000/00,/00/000000000,00000000 p(T,p,n?)0,

! my P
uf(T,p,nf’) = w*(T)+ RTIn “— | +aRTn ()
P Po
p?
= wWT)+RTIn | = (3.1)
Po
T T c ¢>
pET) = W)~ TS Ton) + [ efar—T [ ear (32)
TO TO

000,00000000 s¢(T,p,nf) 0,

[
sU(Tp,nd) = s2(T)— a% {RTln (Zm;%¢> + aRTIn (pi)}

7 3

= so<f>(T)—i RTIn p + RlIn (po) (3.3)
- 7 8T Po Po .
T .o
9UT) = s¢(To,po) + /T e ar (3.4)

0o000. 00, x%7T) 00000000000, %7) 00000000000, %000,
To=29815KO0000,p=10x10°Pa00000,pf =axpsxm?/S,m 00000
0.(3.1)—(34)000,0000000000000000000,00,00,0000000
00000000000000,000000000000000000000000000.
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gbooooooboooboobooboooboob.obooooboobooooobooboooog, o
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3.1 Udobbouoobuoobouoooo,bbugbobouoood
g

000 NIST Chemical Web Book, 000000, 0000000000000.00000D0OC
gooooooobooboboobooobob,0o0obooobooooobooobooobooobooOoobooo
O.oboro0000000O0 300000D0O0000DODO.DOOOO0OODOOOOOODO
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3.1.1 000

00000000000,0000000 2078 JK 'mol~! 0000000. 0000000
obooooooon.

18 (T) he (To) — T's? (Ty, po) + 20.786 {(T —Ty) — Tl TT} (3.5)

0

T
$2%(T) = sf(To,po)+20.7861nfo (3.6)

3.1.2 000OO0ooOoo

oboro JO0OO0OODOOOOO SSLIIO INSPLOOODOOOOODODOOOOO. INSPLODO

ooooooo ¢;,D,,E;(1<j<n)000000000,00 cp?(T)DDD[I[IDDDDD.

&} (T) = ¢p? | + C1(T — Ty) + Dy(T — T1)? T<T
el (T) = !, + C{(T =T)) + Dy(T =T, + E;(T —T)° T, <T<Tjyy (1<j<n—1)
2 (T) = ¢+ Co(T = T,) + Do (T — Tp,)? T>T,

00 ¢!, 0000000000 7;0000000.

T T T
/ cpldt = / ¢, 2dT + / ¢, 2dT
To T T;

3
s { T - - T S -1 -1 - 1)) )
T ¢ T . ¢ T . ¢
Cpi _ /Jcm / Cpi
dt = aT + dr

/TO T , T r, T
-1 .
J

= Y (2) +eim@/n)

T /int

j=a

+C {(T = Ty) + T; In(T/T3) }

+D; {1(T2 —T7) = 2T5(T - Tj) + T} ln(T/Tj)}

2
+E; {;)(T3 ~T3) — gTj (T? = T7) 4+ 3THT —Ty) = T} ln(T/Tj)} (3.8)

00 Tj=T, 000 j0 a=3000. (¢),, (¢o/T)in” 00000, %, (¢,2/T) 0 Tj—y O

07,0000000000.000,(3.7),(3.8)00(32),(34 00000000000000
00000000000000000,00000000000000.
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000000,0000000000000000000000000. 00000000000
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gogbgooooooobooboob,
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gob 200000000000b000b00O0O0DOO0,00000b0O00bLO0ODg.

3.2.1 Antoine J

O00O0O0O0O0OOOO0O0O00 Antoine 0O0O00O0O. Antoine 00O,

_B_
c+T

goooooooo. TOOO,A,B,COO0O0O0OO,00000310000000.0000
gboooo-obooooobobooobooboooon.

In{p" (1)} = A -

(3.10)

0oooooooooO0 (3.2)0,(3.10)000,

Bln (10)
C + (T — 273.15)

pe® = pd®(T) + RT <A - ) — RTInpy + RTIn (133.322). (3.11)

00000000000 (34)0,(3.100000,

co __ _go Bln(lO) Bh’l(lO)
sio=s (D - R (A T+ (T- 273.15)) - AT ((C’ F(T— 273.15))2> +Rlupo (3.12)

03100000 SI000000000000OO0, (3.11),(3.12) 000000 UOOOO0.

3.2.2 AMP O

0000000000 AMPOOOD.O00O0OU0DOO0OO0O0OODOUOOOOODOO(OOODO
00)00o0.00Uoooooooog.

Inp*(T) = %1 tas+asnT + ayT + asT? (3.13)
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O 3.1: Antoine JO00O0O0O A,B,CO0 (D0OOOO0OOO). 00 TOOODO °C,p*0000O
mmHg O 0O0O.

000 A B c
H,O(1) | 7.9186968 | 1636.909 | 224.92
HoS() | 6.99392 | 768.1302 | 247.093
H,S(s) | 7.61418 | 885.319 | 250.25
NH; (1) 7.3605 | 926.132 | 240.17
NHs(s) | 9.96382 | 1617.907 | 272.55
CH4(1) | 6.61184 | 389.93 | 266.0
CHy(s) 7.6954 5322 | 275.0
COo(s) | 9.81062 | 1347.79 | 272.99

000000. a1,a2,a3,a4,0s 0 00000,0000000 032000000.

00oO0oooooooo (3.2)0, (3100000,

(T, p"(T)) = p2(T) + RT (% tas+asinT + asT + a5T2> — RTInpy+ RTIn (0.1) (3.14)

00,03200000 ¢gsO000,SI0000000000000000000.000000
00000 (34)0, (3100000,

560 = st(T)—R<%+a2+aglnT+a4T+a5T2)

a a
—RT (_T% + 73 + asg + 2a5T) + Rlnpg (3.15)

0 3.2 AMPOOOUO ay,as,as,a4,a; 00O (Table 4 of Briggs and Sacket, 1989, ICARUS, 80,
p98.). 0O OD0OOO cgs.

ggdod ay as as aq as
NH;(s) -4122 41.67871 -1.81630 0 0
NHs(1) | -4409.3512 | 76.864252 | -8.4598340 5.51029 x 1073 6.804632 x 1076
H5O(s) | -5631.1206 | -8.363602 8.2312 | -3.861449 x 102 2.77494 x 107°
H,O(1) | -2313.0338 | -164.03307 | 38.053682 | -1.3844344 x 10~! | 7.4465367 x 1075

3.3 Uuuuuoobbbuuooooooooboug,ggad
guoouoboogd

gbobooo,boboooooobobobo,oboboboooooobobooboooonoog
000,00000000000000000000O00O. Lewis (1979) 0O0O0O, 000000

main.tex 2003/06/22(00000,0000,000,000)



gooobooobon g30 gobobooob,obooboobogn 21

NH,SHOOOOOOOoOoOoOoOooooooOo.ogopooooooooogoo NHySSHOOOO
gboooobo,boooobooboooooobo.

NH,SHOOOOOOOOOOOoOoooOo.

NH; + H,S — NH,SH (3.16)

Briggs and Sackett (1989) 0000, (3.16) 0000000 0O0DDOOOOO0OODOOOODO.

10834
Kp =In (pNHS . szs) =61.781 — T (317)

00, pnus, PH,s 00000,0000000000,0000000000. 0000 cgsO0O
0000 (000000 dynes/cm?).

ooooooO,NH,SHOOOO0O0O0Q0O0O0000 NH;OO H,SOOOOOOOOO0O0oo0oo
gboooooooo.

s _ g g
HMNH,SH = Mo, T H,s

g g
— {M%h°+RTm<@%B>}+{MQ§K+RTm<éxS)}

Pus " Pl
= iy, +pf,s +RTIn (3})(2)28>

= ply,” +1is” + RTIn (pxus - PH,s) — RTInp?

o o 10834
= iy, + 1is +-R1’<6L781-—I,)

—RT1n (1.0 x 10%) — RT Inp3. (3.18)

goboooobooboobooboon.

r _OMmsn
NH4SH oT
X . 10834
= S%Hg + 8%23 — R <61781 — T)
10834
RT<T2>+Rmunxm%+Rm%. (3.19)

00, uly,”(7)0000000000000000D000, 4f¢°(7)000000000000
000000000.00000SI00000000000000000000.
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40 4UOooubotodo

0000000000000000 Weidenschilling and Lewis (1973) D0 00000000 O0O
gobo.oboooobooboooobob Joooo

M) == (4.1)

00000.000 MO000 JOOODDDODOO0000000000000000. 00 kO
o0 Joooooooooooooobooooo

my - M, (4.2)

goo.ood miDDDDDDDDDDD.DDDDDD kOOOOODO,00 100 J0O00d
0d:000000000 DO,
D:(mi—mi)l\z
dz ’
goo.ood MD|:|DDDDDDDDDDDDDDDDDDDDDDD.(4.4)[||:J|:|[||:J|:|[|
pgooooboooobooooooooa.

(4.3)

mi (X} — X{)p

mgdz '
00 mO0000000O00OO,m 000 kOOOOOODO. OOOODOOO kgm01_1|:||]|:|D
gooooo.

D=

00000000 d: 00000 dp000000. 00000000000000000000
ooao,

dp = —pgdz,
- _mp

= Rngz,
RT
mp

000. (44)00 (45) 000000000000,

p = (X — X)p?
RTdp
0000.00 1000000000000 00000 (NH,SHO O00O0O0O0OO0O0), (4.6)0
gooooooooooooooobobooog.

(4.6)
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Us0 bgubtodn

ooooboooooboooooboooo.
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el ULOLOOO

American Chemical Soc, American Institute of Physics, National Bureau of Standards, 1986:
JANAF Thermochemical Tables (3rd. Edition), Part I, II. American Chemical Society,

Atreya, S.K., Romani. P.N., 1985: Photochemistry and clouds of Jupiter, Saturn and Uranus.
In: Hunt. G.E. (Ed.), Planetary Meteorology. Cambridge University Press, pp. 17-68.

Briggs, F. H., Sackett, P. D., 1998: Radio Observations of Saturn as a Probe of its Atmosphere
and Cloud Structure. ICARUS, 80, p77-103.

Lewis, J.S., 1969: Observability of Spectroscopically Active Compounds in the Atmosphere of
Jupiter. ICARUS, 10, 393409

National Institute of Standards and Technology, 2000: NIST Chemical Web Book. http://webbook.nist.gov/chemistr

Seiff, A., Kirk, D.B., Knight, T.C.D., Young, R.E., Mihalov, J.D., Young, L.A., Milos. F.S.,
Schubert, G., Blanchard, R.C., Atkinson, D., 1998: Thermal structure of Jupiter’s atmo-
sphere near the edge of a 5-um hot spot in the north equatorial belt. J. Geophys. Res.
103, 22,857-22,889.

Van Zeggerren, F., Storey, S.H., 1970: The computation of chemical equilibria, Cambridge

Univ. Press.
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ICARUS, 20, 465-476.

White, W.B., Johnson, S.M., Dantzig, G.B., 1958: Chemical equilibrium in complex mixture.
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gboooog,1999: booooo,0ge60. 00.
ooooog,1999: 000o0,0040.00.
0000,1998: 0000000 (OoO). 0oo.

ooooog,goooo,1966: 00000 LILOOOOD.
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O O0A AMP O

0000000000000 00o000o0 AMPOUOUODO (COOUDOOOO 60).

B
lnp*:A+?+ClnT+DT+ET2 (A1)

o0 p 0O00O0O0OO,TO00,AE0O0OOOODODODODDDDOO.

B Ly B N
A=lIn v + <s 2) In 7 In{(s—1)!} +1Ina. (A.2)
Ey
_ ko A3
R (A.3)
= % -5 (A.4)
s—1
_ A5
(Eo/ ) (49)
(s=3)(s—1)
E= A6
3o/ ) (A9
oo,
o = 0.0966 (A7)
1 1 139 571
1) = expl—s]st1/2(27)1/2 . _ _
(s = Dt = expl—s]s™/7(2m) (1 T 125 T 28852 514805 248832054> - (A8)
s = V;S;. A9
> (A.9)
Eo/R = Z Vi€oi- (AlO)
Vi = viVu. (A.11)

g00.000 0O0OOOO 00,000 aliphatic-CH;s O0O00O0O0. 0000000O0DOO
o000 A1O000.
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0O Al AMPOOOOODOOOODO (DQOOOOOO)

0oooo i Vs

O] K| ew® mol Y
aliphatic-CH3 2.359 | 1162.7 13.67
aromatic AR=C(Ar)H 1.175 | 939.5 8.06
aromatic AR=C(Ar)R -0.520 | 583.0 5.54
condensed aromatic AR=C(Ar)cond -0.774 | 4325 4.74
condensed aromatic AR=C(cond)cond | 0.321 | 623.5 4.74
naphthenic CHy 5—member ring 1.335 | 9854 9.30
heterocycloaromatic NH 4.847 4253 8.08
heterocycloaromatic N 6-member ring | 2.201 2184 5.2

main.tex
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U OB 0O0000000O00O0O00000
oo

gloogooooooooboooboooooooboob,bboooooboooboooboooobooo
gbo. oooobo,obobobob,0boboboobooooooobooooboooooboooo
gboooobooooooo.

00,00,00000000,0 ¢,00 ¢,000000000000000000.
pl (T, nlt) = uf®(T,p,nd?). (B.1)
goodoooooo, oo bidod vy Doooobobbooooo.

Zuim =0. (B.2)

gb,000000000 oubO0OO0ODbO.00DbOO0O0DOOO0ODOOODOOO0ODOOOOObOOODbOO0OO
gobooog.

goubooogoo,booobuoabboobooboboobboobooo,oboooooa. oo
gobgobooboboobobooobobooboboobobo,bbobobobooboonoag
gbo.oboooobooboooobooobooboobooooobooooboobooon.

B.1 O000doddodoooood

oboooooooooooobao,

1°(T) + RTIn <§> + RTIna¢ = u¢°(T) (B.3)
0
00000000 g 0000000 ¢000. (B.12) 00 RTIz! 000000 —oo <

RTnzf!<0000,0000000000000000000O0ODOD.

—00 < p(T) < pf°(T) + RTIn (Zi) (B.4)
00000 (B4 OOOOODOOOODO.
gooooooooo,
p(T) > pd°(T) + RT In (p’l) (B.5)

ubooobooooboboocoooboooon.
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B.2 00000000000
gooooobooooooog,
W(T) = p3°(T) (B.6)

00000000, 000000 sO000.(B6) 000000000000, 00000000
pl°(T) #£ p°(T) 000, 00000000000000000000000. 00000 (B.6)
ooooooooo.

~
oooooooo,
i (T) < p3°(T) (B.7)
goooooooooboooooooo,ooboobooooo. oooa,
wi(T) > p3®(T) (B.8)
oooobooboobuooboobobo,ooboobooo.
N /
B.3 000O0OO0OO0OO0OO0O:0000000OOO0O0O!
gogboooooooooon,
pwd°(T) + RT In <p>+RTlnxf:,ufo(T)+RT1nmf
Po
(ufo(T)—l—RTln <p>> —1;°(T) = RTIna! — RT Inz
Po
(B.9)

00000000 ¢,000000 sO00.(BY) OO RTInz! 0, RTIn2f D00OD0ODODODO
00 —co < RTInz! <0,-c0c < RTlnzf <0000,00000000000000000O0O
ooo.

B4 0O000O0OOO

gooopoooO0oopooooOooooDoo0OoO0,000o0ob0oo00o0oo NHSSHOODOOO
gooooooo.NI,2SHOOOOOOOooooa,

{M{gHS"(T) + RT'In (p> + RTlngc-l‘iIHS} + {M%QSO(T) + RTIn <p> + RTlnx-Iq{zs}

Po Po
= s (1) + RTIn 2Ry, gir (B.10)
o o b S °
im, (1) + pig,s (T) +2RTIn (po) + RTInaiy, - vf,s = imsu (1) + RT In xR 14y
(B.12)
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0 O0C O0booooood

C.l1l OOooooog

e JOODODODOO,0DO0DODO
e NH4ASH OO OOO -, 00000O0OOOOOOOOOO..

o [I[I[
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