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3. (EFRILDFANZ

3.1 MMBOERS M

[FEEE]
ex.) 7 4 (CiHis; AfHC505 = —187 ki mol™)
C/Hs +11 0, — 7 CO, +8 Hy0(g)
AHog:  —187 0 304 042
CPRBET L 7 L AH®p08 = T x (—394) + 8 x (~242) — (~187) = —4507 kJ mol:
- (AT FE B Q. = —AH 205 [H20(g)] = 4507 kJ mol™
Q. 4507

A Y el ) =——" =410 kJ mol™
No, 11

M (45 T-) = 12x7 + 16 = 100

o Q. 4507 o o
BE&hHi-h =" =451KJ = MJ k
- H= M- 100 g [ 9]

EE 3.1
U\T@%*Jr@ Qc / No2 , QC/ M %;k&) L. =77L AfHoggg[COZ] = -394 kJ mOI_l, AfHoggg[HQO(g)]
=-242kImol™ TH 5.

’ﬂﬁ?iﬁ AfHozgg [kJ mol_l]
a) 7 X CsHyo -126
by P=F iz —TF )L C4H1,00 -252
(C,Hs0CHs)

a) C4Hy + 6.50, — 4CO, + 5H,0

AcH®208 = 4 x (-394) + 5 x (-242) — (-126) = -2660, M =12x4 + 10 =58

Qc :@ =409 kJ mol™, & =@ =459klg™
no, 65 58
: b) C4H100 + 602 e d 4002 + 5H20
| AHC8 = 4 x (-394) + 5 x (—242) — (-252) = -2534, M =12x4 + 16 + 10 = 74
&:@: 422 kJ mol™, Qc 2@ =342klg™
No,
I

(LR— FERRE 5)
DA BFF U AL [CHO-CH-OCHg), F U A k& A % [(CH30);CH] DARNAZIEEE: Q.

& Qc/noy, Qc/M &R0 L.
* AfH®08 1 NIST Chemistry WebBook (http://webbook.nist.gov/chemistry/) 72 & CTHisRtE K.

[T 28 N 2R ]
Qc/Nog ... 1FIFE—TE (R 31 o« YERERDHEHEDHTZ D OFEE (c KRIEE)

Ty 1 EE—E (#3.1)~2300K
MBI = EIE - WK KO = EIE - Wi (H, P —E) EARRED R

EE 3.2
a) KEZEDOERNMNFEAELZRD L. [* AH%s(Hy) 1TEFHITLDY 0]

b) 298 K, 1 atm @ H,:0; Y IR E KD EEKRILE Ty &, KRKADE/NVEEINEE Con® =
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33.6 J K mol™ (298 K) 7 HHERH XK.
©) Com® DRIEIKIFHEREIET 5 & TolE Q=]
%. [X3.1 D Hp(T) = Het(298) 705 Ty %3k L.

d) 3500 K (235 T /K DPRBE St D £ A & Ho % p(H20) =525atm™? TH 5.
p(H)-[p(02)]?
H,:0, Y4 BIRA KA 3500 K DEHRREEIC 72 - 7= & & p(H,0) = 0.57 atm Td -~ 7=, #fb:

ComdT =Hpn(Ty)—H,(298) TR B

a) H, + 0.50, > H,0, Q. =1x0 + 0.5x0 — 1x(-242) = 242 kJ mol™
b) AT =242x1000/33.6 =7202, T, =298+ 7202 = 7500 K
) Hun’(T) - Hn°(298) = 242 ki mol™ & 72 2 iR — ~5000 K

d) x=p©Oy) &£T5& pHy)=2x, L»T 0.57 =525 —» x%?= 0.57 —x=0.1434

2)(.)(1/2 2-5.25
& o T p(Hy) =0.287 atm , p(O,) = 0.143 atm, 4J& = 1.00 atm

. SEHTIREE T Hy, O, b IFAE
* (Hz, Oy, H,O D ZH D) F-AifEAL D H (X 3.2: equil. mix.)
— WEVEE AT (H, P —E) IR ~ 3500 K
T RTO(LFEFE — WK RIRE = 3075 K (3 3.2, OH, Hetc. 171E)

(LR— FERE 6)

a) NASA CEA2* % T LL T OB OBREL- 22504 IR AR O WK IR (8 1 Wr 2 - f
IRRBIRFE) Z5tHEE X,

st====v
g AV C,Hs
v aRsR Y C5H10
mib=F 1L C,H4,0

b) NASA CEA2* % FHUNT A & U (CH,)-FE3R Y EIR A R O WEVK RIRE 2 UL N O FHESRM T
THEE L. (AIH] - % 3.3)
[1] 23 H,0(g), CO, D&
2] 7 H,0(g), CO,, CO, 0, D %
[3] / HZO(g), COZ, CO, 02, H2 D Fr
[4] T X TOESY %= % E
* NASA CEA2 D% 7 i — K &l i1k http://www.frad.t.u-tokyo.ac.jp/~miyoshi/nugc2011/ Z:FA.

3.2 {53

(B A%
- RSB, O O SO B E R
NASA Z I
- CEA (~1993), Chemkin : 7 f&% %K
- CEA (1994~) : 9 fR¥ % I
C; -2 -1 2 3 4
R aT " +a,T ~+|lag+a4T +agT “ +agT ° +a7T (3.1)

H, S« EEND
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H° Cop
b, + dT 3.2
RT T[l IR } (3-2)
S° Chp
—=by, + | —dT 3.3
R 2 IRT (33)
[*F 11 7€ 4]
s A+B+ . o X+Y+. 120N T
AG® =-RT InK (3.4)
AG® AH® AS®
K. —exp — — |=exp| - —— + =2 35
P p( RT] p( RT RJ (3.5)

ZIT AHC = [HO(X) + HO(Y) +..] = [HO(A) + Ho(B) + ...
AS° = [$°(X) + S°(Y) + ..] - [S°(A) + S°(B) + ...]

&:oﬂﬁﬁﬁﬁlgzﬁggg%

_e(X)e(Y) -
c(A)c(B)---
AN BOGIZ KB 7328, R KURESL (82.06 atm K™ cm® mol™)
[38 B It 0D I i 358 72 4K
B A+BH Lo X+Y 4. OEETHK LWL X+Y+.. 5>A+B+... OEETEH Key

K, (RT)™" (3.6)

c -

— K, (3.7)

EE 3.3

a) NASA CEA2 DZIHA N H A SXVLKU\TGN Z T, 1000 K (2381 2 SO

DIETHIER K, ECRICTR

p(H,0)p(H)
(T = 1000 K) H°/RT S°/R
H,0 -26.0 28.0
H 28.0 16.8
H, 25 20.0
OH 7.0 26.4

b) 1000 K (2317 2 UG EE B4, ks = 2.7 x 10° cm® mol™ s 2> Bt (Hy + OH — H,0 +
H) OIS ER ks 23Rk K.

a)AH°/RT [2.5+7.0]-[-26.0 + 28.0] = 7.5, AS°/R=1[20.0 +26.4] —[28.0 + 16.8] = 1.6

. Ky=exp(-75+1.6)=27x107

b)An 0 THHDTK= Kp (3.7) 5B ks=ks/ K. =27x10°/2.7x107°
=1.0x 102 cm®* mol™ s~
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3.3 DFRstHF
Gy ORI, IRENEBEL, ete. » BB

[EERES)
] CF),m -1 C:),m_c\;,m
> S
+§m3&ﬁﬁ@
+gm3wﬁ@% iKMmgmzﬁﬁE%(ﬁﬁﬁ%)

(Z4F) =/ — b 34

+ R Ny ... IRED: Ny = 3ngom — 6 GRIERRSTT) F721F 3ngom — 5 (MRS )

C REOFEORREERTF - 0(T - 0), > Nyip (T—> ) [X3.3]
h .
d%ﬁ@%@@%&ﬁ%v@sz%-k?ék%@@%@@

B
C?S Ny X2 exp(x-)
vib J J

R {alexp(x;)-1°

(3.8)

EE 34

o

C
a) 7> (CiHi) O Em DT—0,T— o0 OMBEEHEEYE L.

b) N, DIRE)E WA v &35 & hvikg=3354K TH 5. T=1000K, 3000 K (ZH1F % N,

o

C
» E”‘ sk X

Q) T—>07T Cpu°/R=1+15+15=4,
| N,=3x14-6=36 72705 T o0 T Cpp®/R=4+36=40.

b) T =1000 K T: x =3354/1000 = 3.354, Cjp° /R=0.422, C,,° / R = 3.5 + 0.422 = 3.922.
© T=3000K ~C:x=3354/3000 = 1.118, C\i° / R=0.902, C,;n° / R = 3.5 + 0.902 = 4.402.

(LR—FRET)

- AR
MV o T2ET | o 2T
- LAR— b H SR (100 Ui )
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