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3. (EFRILDFANZ

3.1 MARIDEREMT
[FEEE]
EX.) N K :/(C7H16; AfHozgg =-187 kJ mOI_l)
C:Hi6 +11 O, — 7 CO, +8 HzO(g)
AfHoggg: -187 0 -394 —242
CPRBET L 2 L E— A0 = 7 x (=394) + 8 x (~242) — (—187) = —4507 kJ mol™*
' (1&4ﬁ)§‘§?§$% Qc = —ACHozgg [HzO(g)] = @ kJ mOI_l

- MERELEALDTZD Q. _ 4507 _ 410 kJ mol™
No, 11
M (5 FH) = 12x7 + 16 = 100
- HEHTY Qe 407 _ 45145 g [=MIkg™]

M 100

EE 3.1

UT@%*+® r?c , % é’f;ky) xX. 7L: 72 L AfHoggg[COZ] = -394 kJ mOI_l, AfHoggg[HQO(g)] =
0,

242 kimol™ TH %.

{#===:v AH 65 [kJ mol™]
Q) 7 CaHio ~126
b) v=Firx—T 1 C4H100 -252
(C2Hs0C;Hs)

| |
i a) C4Hyo + 6.50, - 4CO, + 5H,0
©AH®505 = 4 x (=394) + 5 x (—242) — (~126) = —2660, M = 12x4 + 10 = 58

Q 2@ =409 kJ mol™, & :E =459klg™
6.5 M 58

No,
' b) C4H100 + 60, — 4CO, + 5H,0
AHC205 = 4 x (=394) + 5 x (—242) — (=252) = —2534, M =12x4 + 16+ 10 =74

Q _ 23 _ pookamort, -84 34544
6 M 74

n02

(LR—~RE5)

VA RF AL [CH0-CHp-OCHg), kU A & A Z 2 [(CH30);CH] DARNLFEEE: Q.
& Qc/nOZan/M %‘f;k&bcl:
* AfH 208 I NIST Chemistry WebBook (http://webbook.nist.gov/chemistry/) 72 & THizRH K.

[T 28 N 2R ]

Qc/Nog .. 1FIFE—TE (F 3L o« UERERDHEEDH =D OFREE (c KRIEE)
Tp .. 1FIEF—E (F3.1)~2300K

- WIBKRIETE = BT - WEVKROEEE = EE - Wik (H, P — &) FHRIRREDIRRE
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EE 3.2

a) KEDENFREEZ KD L. [* AH 2s(H2) 1ZEFITLD 0]

b) 298 K, 1 atm @ H,:0, ¥ EIE AKX D EEKRKIRIE Tp &, KAKDE/NEFEEAEE Cyn® =
33.6 J Kt mol™ (298 K) 7 HH#HERH K.

) Com® DIREMLRIFHEEEZBETHE Told Q. = ;ggc;,de =H;(T,)-H:(298) TRd>HN
%. 3.1 D Hp(T)=Hn°(298) 725 Ty &3k L.

) 3500 KBV CAROIERIE DE Pl e — P02 so5am™ <i 5.

p(H2) - [p(O3)]

Hy:0, Y ERA KD 3500 K DOPHRRAEIZ 72 5 72 & & p(H0) = 0.57 atm Th o 7=, b
FEIZFE L2V E LT p(Hy), p(0)) BLUOEEZRD L.

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
) Hm°(T) — Hn°(298) = 242 ki mol™ & 72 % iR — ~5000 K

d) x=p(0) L5 pHy)=2x, LoT —92 525 5 x32__ 95Ty (1434

2)(.)(1/2 2-5.25
£ 5T p(H,) =0.287 atm, p(O,) = 0.143 atm, 4=J+= = 1.00 atm

- EHRREE T Hy, O HIFTE
* (Hz, Oy, H,O DA D) ik > H (X 3.2: equil. mix.)
— WrEERE T (H, P —&) {8 ~ 3500 K
- FTRTO(LFFE — WEVKRIRE = 3075 K (3 3.2; OH, Hetc. & {71E)

(LR— ~ERRE 6)

a) NASA CEA2* 7% I TLL T ORREF ORREL- 22504 IR A O WK RIBE  (EEWTEC -
IREEIRE) Z 3t &

===V
g C,Hs
vryaRR CsHyg
fefb—F1 C,H,0

(b) NASA CEA2* % i\ T A & 2 (CH)- B 24 IR A R WK SR IE 4 LA F O gl
FFvarv | TEHEEL (ANF > £3.3)

[1] AR DS H0(g), COy D F

[2] 7 H,0(g), CO,, CO, O, D &

[3] 7 H,0(g), CO,, CO, Oy, Hy D 7~

L [4] T ToEgmEEE

* NASA CEA2 ® X v > m— R & i AT http://www.frad.t.u-tokyo.ac.jp/~miyoshi/nugc2013/ £ .

3.2 b=

Eakeatest=
- REENE, WS O SO R TE AR
NASA ZIH=
- CEA (~1993), Chemkin : 7 f&2%kZ%HE
- CEA (1994~) : 9 fR¥ % H
C?p: aT 2 +a,T ! +]a3 +a,T+agT? +agT> +a,T* (3.1)
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H S« E{END

H° 1 Ch
——==|by + [—dT 3.2
RT T[1+IR } (32)
s° Cp
2 _—b, + [=2dT 3.3
R 2+jRT (33)
[ 1 E #K]
B A+B+ Lo X+Y+.L ITOWNT
AG® =-RTInK, (3.4)
AG® AH®  AS°
K,=exp| ———|=exp| ———+—— 35
P p[ RTJ p[ RT+R] (3.5)

Z 2T AHC = [HO(X) + Ho(Y) + ..] = [H°(A) + H°(B) + ..]
AS® = [S°(X) + S°(Y) + ..] - [S°(A) + S°(B) + ...]

K - (FVEfiesk K. PeAP)--
o (E)FHIEE K, o(A) p(B)
_ (X)) _

—An

AN BUSIZ K D0 THZEE, R RIRESR (82.06 atm K™ cm® mol ™)
[ 5 IS D G R FE T 3]
B A+BH L o X+Y 4. OHEETEHK WIS X+Y+ ... 5>A+B+... OFEETEE Key

— K, (3.7)

JEE 3.3

a) NASA CEA2 DI HEHE SN 7= LU F O % V¢, 1000 K (281 5 Kt
H,O+Ho Hy + OH (55 1.1-5Ui5 3)

DTN K, =2H2POR) gk

P(H20)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 (2331} % SO EE B4, ks = 2.7 x 10° cm® mol™ s74 2> Bafi )i (Hy + OH — H,0 +
H) DREEER kg %KD XK.

@) AH°/RT =[2.5+7.0] - [-26.0 + 28.0] = 7.5, AS°/R=[20.0 +26.4] - [28.0 + 16.8] = 1.6
 Ky=exp(-7.5+16)=27x10"

b)AN=0 THDHDTK =K, (3.7) 75 kg=ks/ K. =27 x10°/2.7 x 107

- =1.0x10%cm®*mol™ s
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3.3 DFRstHF
Gy ORI, IRENEBEL, ete. - B FBI%K

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

(Z4F) %=/ — b 34

+ B K Ny ... BEED: Ny = 3ngom — 6 GEIEARD 1) F7201F 3ngem =5 (B T)

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

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

R {Tlexp(x;)-1°

(3.8)

EE 34

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

b) N, DIEE)E WA v &35 & hvikg=3354K TH 5. T=1000K, 3000 K (2315 % N,

e
» Em 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, C,jp° /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
VI o TZET | o 2T
- LAR— b H SR (100 AU )
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