B, HERHE TR 2013 AEBGEAR LA BT ST AR AL (i ERAG R R S A%, Hi: 2013-10-21

629
C PN

2013 EBE A AT I A N2 A

(BT B, R BB TR, G AL 0 2 R A — R A2 [m])
FHHAI: P (—) EHL b TohUeS: i AU WEes: =ik
F 5
Ay 150 4 JL 3 T
BB RBRMAE wf L AT, FEREBFIRAZH B, SRS —LEL, b
%240 7. H5ME TH 2011 FAIUEAER. FAART AR5, BXORAET S E
HIEALKL IS TR, ABFIREE. BETHA REZAL, RH & FoReFE 4,
BEEEHAEIR: www.huacai.net
B2 ImeR4a: gel963@126.com

.

1\ FE S ZE I A8 VU AT 4.25 mol [ [ AR RA(Cp m=24.454 J ol ™ K™ & Smol ¥ i - B AR
SAAB(Cy,m =1.5R), SR EET,=400 K, [ J7p;=200 kPa. 4~ LLAKB R 245, SRl i ik $1lp,=50 kPa
i, RAEMTLIEFEMIAU, AH, QFIW. (1547)

fE: RS B(p=200kPa,V,, T;=400K) — B(p,=50kPa,V,, T,)

V,=nRT/p;=5*8.315*400/200000 m*=0.08315 m?
SAAERG AR H I H:  8Qg=dU-W=ngCy n(B)dT+pdV
[ e (28 i ) AR AL M) AC 3 (K H: SQARNACH m(A)dT
UL Quu=8Qa+8Qe=[NACpm(A)+NsCym(B)1dT+pdV=[NACpm(A)+NsCy,m(B)1dT+nsRTAV/V =0
SERREBUME: In(To/T1)= ngRIN(V1/V2)/[NACpm(A)+NsCy m(B)1=xIN(V41/V2)

x= NgR/[NACym(A)+NsCy m(B)]=5*8.315/(4.25*24.454+5*1.5*8.315)=0.2500
BIA: ToVi'= TV
BV=nRTIPARAE, T Y= T, p,*

Jibh: To= Ty (pafpr) " Y=400K*(50/200)*%**%=303.1K

AU= ngCy,m(B)(T,-T1)=5%1.5*8.315*(303.1-400) J= -6043J

AH= ngCy m(B)(T,-T1)=5*2.5*8.315%(303.1-400) J= -10072J

Q=Qs=-Qa=-NACpm(A)(T-T1)=-4.25*24.454*(303.1-400) J= 10071]

W=AU-Q=-6043J-10071J=-16114]

2. 1Ha&A200 kPa, 273 KiFjImol )i 1~ BEAR 4K, Cym=15R, 71273 KINFIFRAEEE /K454 20
JK mol™, YEpNV=HE R4 10 42400 kPa. SKiZIFFEIAU, AH, AS, AG, W, Q. (154})
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fR: RAZEL: (p=200kPa,Vy, T;=273K) — (p,=400kPa,Vs, T,)
V,=nRT./p;=1*8.315*273/200000 m*=0.01135 m’
Vo= V; (p2/p1)=0.01135*(400/200) m*= 0.02270 m®
T,=p2V/NR=400000*0.02270/(1*8.315) K=1092 K

AU= nCy (T2-T1)=1*1.5%8.315*(1092-273) J= 10.21 kJ

AH= nCyn(T2-T1)=1*2.5*8.315*(1092-273) J= 17.02 kJ

A vz 2 2
W =—[ " pdV =—(p, /)], VAV = —p, (v, =V 2V,

=-200000*(0.02270%-0.01135%)/(2*0.01135)J =-3405 J
Q=AU-W=(10.21+3.405)k]=13.62 kJ
AS=nCy nIn(T/T1)+nRIN(Vo/V,)
=[1*1.5*8.315*In(1092/273)+1*8.315*In(0.02270/0.01135)] J K™=23.05 ] K™

Smi= Sm°-RIn(p/p©)=[20-8.315*In(2)] J K™ mol*=14.24 J K™* mol™

AG=AH-(T,S, T1S1)=[17.02-(1092*(14.24+23.05)-273*14.24)/1000]kJ = -19.81kJ

3. CLAN298KI, 4l ARARIRIZE S K #3168Pa. 4l AAB I IE 4 i £ 4 351.4K, JEEIRIZALIA
J942.6 kI mol™, 7£298K~351. 4K FETEIE Py, BT A B E ARk o

(1) 298K, O0.1FE/RAFI0.9FE/RBIL AL AR AW, AT A ZE R R 2 /b2
WA HAR S A

(2) THE298KI, FEMAIRAWRSEHAABY, BRI EAM ZEE. (155))

f#: (1) 298KIN BIHIFIZSV s mi-5i 5 B

In(Pe/ps”) =-AvapHm(T-T*)/RTT*=42600*(298-351.4)/(8.315*298*351.4) =-2.613

Pe= Ps exp(-2.613)=101.325kPa*exp(-2.613)=7.429 kPa
SR SR p= paxat PeXe=(3168*0.1+7429*0.9) Pa=7002 Pa

(2) us(1)-15 (I)= RTInXz=(8.315*298*In0.9) Jmol™ = -261.1 Jmol™

4, XV
H,0(g) + C(#1 ) = CO(g) + H,(9)

U4, 25°CI RN A,GS H91.4 kI mol™, 1000°C I, % LHRFIZK 28/ (RIFRvE BE R 2B B h-111
il -244 k) mol™ (JHA: R M 244045, T 55! ).
(1) X TH5E1000°C I S A AR A H | FIFRAEFT 3 2K R A H,, SR TR,

(2) E1000°C, 100kPa'F, A= MIZKZE i KK, FFEAREIRFFAL, FAHKZE
SIBARLL RN 2 /0?7 A A e G aE) o (154)
BLEA: L H S5 LU B 1000 °C I C(f 58) FIELTIARAE A A 0, 15 IIAS R TG 3K il o
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##: (1) AHS=(-111+0+244-0) k] mol™= 133 kJ mol™
AH, 5HRETER(AC,n=0), FI%1A,S, INGHEEILR, 4§
ASE =(AHS —AG.)/T =(133-91.4)*1000/298.15 J K™ ol ™= 139.5 K™ mol™
1000°CE  AG, = AH®, -T AS=(133-1.273*139.5)kl= -44.58 kJ
INK® =—A,G_ / RT = 44580/(8.315*1273)= 4.212

K°=67.47
(2) BEIRTETE B S Ho0(g) = Ha(g)+(1/2)04(g):  C(Fi B+ (1/2)04(g) = CO(g)

i Q=Qu+Q=--V (H,0(9)A,H, [H,00)]+ 1/ 2)V (0,(9)AH,[CO(9)] =0

o V[Q ]V [HOJA B, [H OXdB]/  =-2%244/(-111)=4.396

5. 2098 KIf, Hiit: Cu | CuSO4(a=0.1) | Mn?*(a=0.1), H*(a=0.1) | MnOx(s) | Pt [¥H1ZhF#A
0.831V, HLMh [ R ECN-1.90%107 V K™

(1) "5 et R BE AR B S 8 A H it RV o

(2) 15 298KIN 1% FLit S MV I ASH,  AHm M AT #RQ; .

(3) V1 298K 12 Huith S W I BRAE T £XK ™. (1573)

f: (1) 7 Cu(s) —» Cu™ +2¢  IEME: MnOy(s)+4H™+ 2e” — Mn** + 2H,0(l)

Higt 5 . Cu(s)+ MnO4(s)+4H" — Cu® + Mn?* + 2H,0(l)

(2) ASy=zFOE/OT =2*96500*(-1.90*10™*) J K mol™* =-36.67 JK ™ mol™
AGn=-zFE=-2*96500*0.831 Jmol™*=-160 kJ'mol™*
AH=AG+TASH=[-160+298*(-36.67)/1000] kJmol = -170.9 kImol™
Q/=TA S, =298*(-36.67)J=-10.93kJ

RT a(Cu®")a(Mn*)

(3) E°=E+ a(H )’

=[0.831+8.315*298/(2*96500)*In(0.12)] V=0.8901V

K°=exp(zFE~/RT)=exp(2*96500*0.8901/(8.315*298))=1.286*10%

6. CAN IR oo | Rl LA 1A, HATRIE N 1186°C, LI SR T > H oy
XY 0.105, 0.424H10.663, 11 4 ik I 193 /4 [l v A PRV Ak . (25 L7040 23731l 20.01410.85,
BRIV 9 55,20 0 A 1772°C F1961.9°C o IR Al ¥R T 41 i 8 -

(1) EHH AR —IoeE RGP A E GRED) .

(2) TEEIFbR S AHX A .
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(3) F i v ) = AR e S OGS I (R ATAT S, AP 9 B b R
(4) Bt NIRRT F < (80) B 7e 2t 3%, RIE T2 A FR T R 1X 202 (1553)
fE: R (1) MEEET. (2) BMHXHES TR,
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(3)=AHZ: KOL, AHA Kotl+B.
(4) mIE A EI IR 4y o gl U —ANA BRI (4 1700°C), Aalihdes H I —A 6
Ge2/06 2 M, \EEL 1700°CK.

7. Fu% A(Int. J. Chem. Kinet., 44, 641-648, 2012)ill 5 1 2-, 3-, Fl4-I5HEnLmE i) K i 5 5 4L,
SERUTR

WHIEIC 2- 5 JEnk g /min™ 3-JfE 2t /min™ A-JE g /min™
220 47.8 x10° 10.6 107 38.2 <10
250 152.0 x10°® 31.2 <107 76.4 <107

USSR B R TG SN FR K AR 282 S N, LA - e Ay 3], KA S I A -
3-ME RN e — s 3-I LNt — e 3-JRILntLIE
£:220°C 13 75 ky FTko R F 23591 910,610 min™F111.43%10°° min™ .,
(1) Woaits2-, 3-, FlA-J5HEnk e KA S B Arrhenius 2R3 2 e a1 1 RS b g .
(2) %558 3-JREHLmtRE I HE T 41,0040 mol - L™, R THAE S5 N 6043 5 3- i SLnb e 13- T i ik
MERE I E.  (1573)
f#: (1) 2-, 3-, FI4-IEFEIERE K AR SN RITE AL RE
E.=[RT.To/(To-T)]In(kr2/kr1)=(8.315%493.15*523.15/30)*In(kro/k11) I'mol=71507*In(kro/kr1) Jmol™
E(2-)=71507*In(152.0%10°/47.8%10°%) Jmol™ = 82.72 k Jmol™
E«(3-)=71507*In(31.2%x10°%/10.6<10%) Jmol™ = 77.2 k Jmol™
E.(4-)=71507*In(76.4%10%/38.2%10%) Jmol™ = 49.56 k Jmol™
FERTR T A(2-)=kr1exp(Eo/RT.)=47.8*10-3*exp(82720/(8.315*493.15)) min™*=2.757*10" min™*
A(3-)=kr1exp(E/RT1)=10.6*10>*exp(77200/(8.315*493.15)) min™*=1.591*10° min™*
A(4-)=kr1exp(Eo/RT1)=38.2*10>*exp(49560/(8.315*493.15)) min'=6777 min™

(2) 3-M5 HENH I RN 3-BR e REnH e ()UK FE 3 39 caflics, WA dealdt=-kiCa, deg/dt=k;Ca-kaCa
Ca = Cao eXP(-k;t)=1.00x10 mol - L *exp(-10.6103x60)=5.29>10> mol - L™
CBB@%&&J\:—C&: dCB/dt +kZCB: _leA:'kl Cao exp(_klt)
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A AR GO AR, AT B R A JEL ) -
Cg = K1 Cao [eXp(-Kit)- exp(-Kat)]/(Ko-K1)
=10.6>10" *1.00x10" [exp(-10.6<10"**60)-exp(-1.43x10°*60)]/(1.43x103-10.6 <10"%) mol - L™
= 4.49%10* mol - L™*

8. — 3 1£0.100 e BEESEF I K o CAIZK IR I 5K 77 472.75510-3 N-m™?, % & 0.9984
g-cm®, EE i 49.81 m-s2.

(1) THEEE A 0T K T _E T

() RS 10 KT BT . (1557)

R (1) BAEIMIINE S Ap=2r=2ycosé/r’ =pgh

h=2y cosél pgr’ =2*0.07275*c0s0/(998.4*9.81*0.0005) m=0.0297m

(2) h=2*0.07275*c0s10/(998.4*9.81*0.0005) m=0.0293m

il

— .

.~ [H]E

9. Mk BRI KN, wREFE ML R R A A
wAtK?  (877)

2 SR KB R R OB FA A TR AT ML - e RS RE R SR e, BIANIE
IR e, AR T IR e, TSI REE Hok

10 B AL AR AU o N FH AN AR R AT A2 (749)

B IS A AN LU (AT WA CIERR 0 55, O) AT (Bl st AR R 70 W TR 5 v, — AN %)
BIEIXPH/NMHIA — e (i e, TR I S0 BE It LU AL (2 IE EL) 4 UK, Bllcolow=K, RITA 43
g e XTI (ARIB) B AW, A5 PRI E PRI A BCLEAN IR, RSP, —A
A SELE 3 VR BEARN K, WIZA /43 AR 4R, PRl 28055 7 149 2R Al 41 4y, Xt AR R
P o ARIRUIE V3 0 G 3G PR A LA AR IO A A B (O 5 2 7K B0 1A B A3 1 A B P
CE 2 %)

11, 25 [T A PR 5 SR FH AR A 7 il s, T AT BERUR T I SE AR SR B . (447)

£ WSnFIBiR4E, MlEw(Bi)=0,0.1,0.58,0.8, 1.0 LLBIMIR &Y, ARG 0Bk ZIR S Wk a
SEASTA(ATHERE), SRIGVHD, SR EREI R DR R (A EI T 2R) . VA2 ik E R BT SO anE
[ N ) RIS G UL, T ELBE A 2> REUTFIRARAR RIRLE, S 5 LS B2 O3 IR B — 0 &R
G2 1 5z e FE IR (F=0)

12, W ERR S FMrE s e A ECE AR, e i R R A2 (457)

2 N T IO R AR BTN ZnCly, HE AR BN, B LB R AL R B AT A, A

I

B

Bep R AZ(ZnCl,) = AZ(Zn*) + 247 (CI)

E A TSR U O B R I 1R B R L
13+ H 1 FREDBEEHIBRAT 2R B ERRI? - (797)
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2 T RREARI I, ERTER R R RN, AN AR I RE R/, ARG 2 m] J, B
BRAEE o BT LA/ E D IR o



