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FAERRAERLE T FHENRER, EX2RAPENARNE CREESHUEZ
FMERNX R EEXBMEE, ErENEZN, —MEEH RN ERTE 4 4 B
Bo” BHRA R THEEE., K MR EE S T S m i AT SR W Rl B 2R
THTHEWRBIFHEOIEN EMEE. 82, {2 HBEMKS. B6Em
i, ERYEAZNERENINIRAZ —, MHTHEREME, 285 - EEIx g
Wik, £EEE, RIFHRIITUZ LAY RIABEEREBE, FTUE WEESR BRI AT L
HLUEPRESKER. RIVEARNFZEZR, B—. BEME=ERIH, WHe B %EXHE
RN A, NEFERSFEEN TS, A B PEMEERR.

PRSP TR, TR 22 %5 ML B s A (043 F) 5O ), RIEER BRI K
(R R). RIE, EABE=gd, BATEE DM HLH 1% M RAS TR
HEmioh¥R AERrERSKEMAN2EZ AN XAXNWER TEIF A% gt
TR ERIBNER, HR, BRGE 722 L R RS
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HEE. 0. MEERIRK e BB EEAREALRTTH, BEEENER. RITEELE
XX R & U R AR D RE BB S B T Z I B SR R BT AEIF LA RER %
BE RTELRENFRUEIRLTHAA¥E - BERCEAFENMTORE, Bt A
TR ENEEER. : '

P ERERERTEOMS, XMESELRE NP RN, Raik, 2wbEm
W3S 2. MR HAE 1840~1845 SR T I £ KW, IEP T b O AR R P ER S
ZH. BRI THEBUKES F—EREAE EN - AERNHAERBELER Y
RGN, R R R YR E R B, A, AR -BETHRE T RE#Z G, BT
BATHEZE S — 1R T R B #4.

1.1 %72 FE.GRORSORSER

RALBEREBRNPOHER YR FH O — NS, ERA— LR W ERIFHER S 1%k,
CIRAR I ERR SR EMETE IR, WRZKERNICLER. MEYRESED
AR, MERANTFBER, WRFEHAER, BT LBNKE TS AR,

WU AERRSET— RIIN AL, 22ERN, IMSGESHR, BEAERNFEHEE
B, MBHRAFERRD, MEGKRPRENEMIBRB I ARLE, WEARKHH
YETREE,

LERER N — RN TATFER, RIMEELT—ERE. KEORETU
MOXHER B SL R AR, B X BANERE — T B R AR, R R 5 — Aﬁﬁﬁﬁ%ﬂﬁfﬁ AT
L, BT —EERERN R (UEREE), HREZEHEAER—EN. ARRRE
FRERSAFE. SHOERRFEPREE R

W% R R IR A B LA B8, %EJXP‘F%’?EH#, WUARELERMAR, WH

7Y BA S 2R A8 By o 3 A 5.
1.2 BAhSEEER

AT EXRE, BERMNOLAFRIHEHFHENES. MBEFEIHAEERE—E,
FEMNETHEM WEMZENERYEEETL. BREERRRI—-AFREHE—BEML
KRS, BERPERE. TRERINTLUIFAMMABEEHAMNESMANERETE
B, WNTTAESHBHEENRTREMR. MRBAEALE, WEMNMRELTHER
ETF.

RAEURMNFEBEAERER A BAOC., ZREBELE, MEYHK 4 Yk C BEHXT4H, W
Ytk B 54k O W 2H-PH, TRk A M BEHMEEERPE, X—SRELHEFTREB
MK, FUX—LBFLMBERIRNEERER. -

EAERUTRE TR, BEEMRSRE—BENEME MERMERERRE
&, BNV A G HSERE MRENALETHTISE, EMNAERRRNRE, BARFEER
LA R YR

HT BEL—FESR, ROTAEREEEBR Ve MES N P ifisiWikBET. 5B




BB RNRFE—Eg 8
ETVHERIRE AW Vi M P ERWHEBRME. EPHRETEHFL Pa M V. 94
B, WERIEETUR PaXt Va WEBLRER, M8 LR, RERTEHERE
B, RREDERN, XFHE (FRRK) RAKBTYE B
W, HNARLUSYE B 2V HHL ALY IR B \k
BRIAMAM SR, MRUE B R AT EME LR, -

RBXTHE 4 H—L£SRE. AXNHTEBINE— &
FEEATUPRE —MRE 0, X &, —MRIERTLREY

Pa 0 =

MR, BREHFENRE 6 WA Yk, X4 bfrlﬁxﬂsﬁii-—/i\%‘; 7

Mﬁﬁl?ﬁﬁ?rDrﬁﬂfﬂmﬁﬁﬁim%ﬁ&ﬁﬁﬁmﬂl‘ COELl ERANsES

IRk B AT SRR 35 RS (Bt bk 4 X —E R S5 50
ATLULE I SR FI RO, (ELR S0 A A B A AR RAFTRERA—H)

B B AR AU CRIHE 2 B AR B ok R M B B 1 IR TITHLEIIRAR. AN BAR SR e s =
SRR ERERE—BW, BoBAARRKE TSRS R (LY 2.9, %
FH-EEE, MASKRRE SRR ¥ TS M RR AR R — B0,
AN TFRSRERN—NXHZR P MYV AlE (B, 8 LLFERREEHE) 3
HATLLR S8 5 R E R,
fp, V)=0 (1.1
A IREE. XRNTEABIRAECHREFIBR. FEREREREEERRRREI
B, RIFRF R, A AR — AR B B LB, XFF B2 T MmN Rk,
ERERANE FHSEFRTUREAERQDTUEL R, GREE—FEHE
B, MR A O WRBAERA DMLY, SLFELMPERE. W THERKEFSHK
BYPERT, BATA LA R F (Boyle) g (1662) % F. BEE—ERSEWENWRIE, Eik
FREE T B '

PV=k  (FEHZBRET) ‘ (1.2)
BEH SRR TR, IR PV RBUGIE TSR RS » AR 6 B9 WK
Lim (PY7)e=nf(6) (1.8)
BoxA- w3y BT RIGER, X B B RABSAER, 7 REBSHREIHRE",
Lim (PV) g=nRT (1.4)

AT HRBEFHEN, ERERER—RERETH T H, ATHESEER R B2
HEL AL (BFSLEA K K REAM) BA/D, RUSHBEREL, FUKHSHA
(R AMBEER AT, ISP EEEREMES) K 278 16 K M5 .

7R (BIUKRUKAE L XKRETHESHHFEETESPENRE) fE THERBFNRE,
TR, VKRB SO G T KB =46 48 0.0100°C By ¥R AF, B 273.1500 K. x4, HERER
B ¢=T - 273.1500 fR iy 3R B F Ll L.
13 BRSBEYRMAN

X5 TR AR A0 B SCR R U, 2 TR PR M MR, 1 /R 4R (31.9988 ) iy PV

¥ EXANERE SENRAS RSN — B E X AR B2 SI12 AMB R 88548 3140; A. B. Pippard,
«The elements of classical thermoolynamics» Sz k24 Bk, 1960.

M RTFRAFRE, RAVGERA SIEEREAH) K K (Kelvin) 47, B K #7, K BEEENIES, B2
EG (Celsius) i 47 (°C) PR B BERIIT S,




4 B-m B OH ¥

SRl 0°0(273.1500 K) B #iff F 22.41883 FAASUE. RATALIL AT EA (.4 RS
AREBL

p Sm(FV)z 9o 41388 A

nT T @ ER) (273.150K)
=0.0820569 F} e JE - FF - BER Y (1.6a)

XS EST 0°C B}, 7 IR B E T INEEE g X 9.80665 S Fh2 By HB T, AR 3% T6 KK
KPR BN R A7, T B 0°C R 13,5951 5« ER
ST ey i fp 2 B (Pa), B e E— AR EE L — S A FE R ES . B
B, A ERRNRERKEITUHETT:
P= (0.76 %) (13.5951 X 10° -7 - k%) (9.80665 % - F~?)

=101,320 B =101, 325 g2
Rop7E 0°C B HE R 18,6951 X 10° T3 - K ~° 5 13.5951 wWeERT. BRELSESRM
B LR, KRR RREE S RER W HRERWESRN. TRAULLELHBER
SRENTESAERE S SR BN —RERRE K. ’

n_ PV _ (101,325 4k ~*) (22.41383 X 10°° %)

iy (1 FE/R) (273.160 1)

' =8.31441 £ H - FF 1 EER (1.5b)
Bb 2R Xy 4.184 B F,  RAE XM EBREFENST 1 50K#E 15°C HE
BEBRAE 1 EFEENNE. KSELEXRERA R, BRESBHRIVERAF,
(B E A — A ST RS WA R, BT oA sees AL ST Aty v AR ERM.
BE-FF BRI RN B EE

_ (8.81441 EH K1 EEIRY) o ) :
R G I R ) 1.08710 570 AR (1.5¢)

ZEHE Sk P-V-T 220, ARAKRSEET B EBY R ERN; & b2 B R AR KA
£y R, B BFRARERS 2R B R REFER.

BERAEERE ST AL, RINTELSED. NTHRSERESER KSR (0 2T
B, B —A T E R A ARG, B LS TRERSEN 1/760, FF1 05 B R 9.80655
Sk Fh? By Y, 75 0°C BY 1 SRR RAR T ME M K A 4E.

RINEHED, NABESKERT1 BEIR SR IR B B R TR R TT .

PV =RT (1.6)
Keh T BRI, A8 Hp £ TR BRI B A — FRRET.
1.4

ZEB R R RE, THELE (D RA . TRRE, B EBEH K ADMXE T
H., ROVEAEEBRFETRE.

I ELH

F=ma @.7m
Kb F RRTHE N m KPR LNEE a §. '
o (w) AT, ERWEXN
w=F-1 1.8)
& FREgS, | RRERROLE, AAERFRRCARRRX/MMIEARRE
AR R TR R, Rk FRREDTXADN §BREREZ R %

~N



g8 WAORE-E@ 5

4% 6, MBIl Fleosd G, 76 ST, DA RRETJ); LA =1 44k,
WALERNEAETF, WRERTRAREFRRM. 7EE L1058 H—RIi )
F. 00 fB I BEE d BT TR s R fdl T P RBRALER B, E— S E LW
TR PA, X ARBHTHESHHTHHREH. Bril, —MEKNhRSIEEESS T
A BEB T S Ay (R PAdL B Adl=dV, BR SR ERARI 3 m, Bt IS i R Pav,

#11 EHAVIPRENERBRT

oW ok M OB B OF B2 B F
YUl (BH) PG Y BEEEA (OR)
Rk (EF) ES3 (4672 B RS
Femgm(RHE) ARIESRS] (R 7T) EHE ORY
B (FER) HLRT 22 (R9F) BE(EC=2Ex#)
EN(EE) EIIOL G x I ) OR2- 8072 | BE (F30)

ThiB ¥ T LT AR BT RO AL . R MEE g MR E G, BER
B m YERFE R IR moh, X bR BB B,

# 1 TRYIHEE - KR T

w=mgh— (1 F3) (9.807 K -F5?) (0.1 k) =0.9807 &£ F (1.9
HR—REE, FTUNHFSRB—FAERERR. RAIVER w HIEERERS
IR RIBMEZ). R w hRERRERNEARRERT I, M, SERGEEEST
Bk, A RLHM AR — SR FHA BT T HRRFERE.
1.6 £HMXE
HH B, EERKET, ~EBRNIISHEERBFHKMAD —EHEYR, BB
AT R B 3 3R 40 BB AT B B B, Bl R IR — R BE BRI M EE K R, L4 Ry
. BFEEHSD, KRB S 22K, 8845 M F S| h DURE 7 B a8 8 R R
SR L, RBWEMAARBETER, MUKB TN EHE. RS THERIENEEN
TiRF RGBT E D R RREZL, MABEHA R RBRFHN ST, Ax—Eit
FHBR R AR AR U, BAKRMPNEE U WL ST e Mohm#m, & 4177
LU 38 ot o 8 o R R A — AR ZE 1L B 55 — IR ASE, X2 RO T S+ P RE B 14
W=w  (HHIRE) (1.10)
HE ARF—ABERWESHERZBENMENE; AU=U,—U,, XBU: RHSHPIEET
Us RATHINRE, WURAERXIFRMTY, w B AES MRSE R LR, 4U 2 5.
1.6 #
HRMREHAEEL, BTEARSS TEIMIITTLHS, FIKNTE RS
. METEMNTETZR PR NENL BT EKPBARKYETED. X
B BRI E RS U0 £3KE. BR, RITABRAAKEEESHN R, F
MEEREHFEHERMBLE, ROIANREFRLS Y. EERUE, KEERTH
BT, MHEFHERKHARU.
R R AR IR EE . B AR G4 IR R W B TR 2 ) B T8k R o R
IERBMAT =L, FTUR g WEBTHAERUER. ASEBELZRAELCMHEZRS, AMNE
B, WHE 4.184 BEM I HER —ROR—H, PERBERRAZ L.




6 ' B-R &/ J 0¥
FERYE, FURA—MAFSHAEEEEN. RITEL ¢ WIEARRAERNFE
W, T o R E AR RS ERISENE, DA, BT R RERTH ¢ T
FE A A RE AR AL R '
AU=q  (AEID (1.11)
REERR, EAMIINEES, HEERT TR RETRRNEHEE. RE, HaiF
Ut QRAPDIRIE, B B34 TR BRI B4 .
17 #hh¥g-—e@
AL RATE B— IR 1 BPRE 2 728k HAERMIRES EMT), AN 5%
RABMUARRKER. B L0 AT EE—RHERMENRE RINBI.
Ue—U) +U2-U1) =w ‘ (1.12)
A U~ U RERENEEART Ux—Ur RERBHAREL. EKRFEINRETE
HEB IR RE, FTEUBIER 1.11, U—Ui=—¢. TR L.12745%

Us—U1=dU =g +w 1.18)*

A 113 BRERTHAGRNRAEE R R 1.183 FRAE—ERNLT A
B B-ERRABEXN RN ERI ZER U, X—HnUE AR RN R
. MOMER, BB B — R X P R AR T R 1 S P RE A% 4600 4 K0 T

WRARED Z A (PIMFEE AR R SRS, 5 1.10), IR AR 8RBT
32 o A H) B AR

IS AU R&E, RATATLIGE, RRKRET RBR, oA AR BB 56 70 b th i B4 ik
APz BE. BRT K 118 IR M LS, B — R4 BB A ULRIL TRt 208 S
Y. BEZ, NREMSTHBASTHEEI N (0=0). Z—FATEAM T E2 R BN RN
BRI (= +), AR 1.18,

YENE 1.13 B A 8 — B 7, LAk R o de . AR BT A8 S A % B P18 F o
FHERN R RAEEE —4U. ﬁﬁﬁ%—%@%%&ﬁiﬁﬂ%ﬂziﬁﬂlﬁm*ﬁﬁﬁ
B, HEZERNEAH.

ST FEEBGR A XBER. ﬁEETuM~4‘%iQ$§’I%% X ERERER
BEBLRIME, B RERBIE K, ML R A BB B R AR,

1.8 £R4fiEeEs .
WEEU B—AREERE, 5V XL, BHERBETERRERE. —MRE R0
ﬁﬁ%ﬁ’éﬁ%%ﬁﬁ}ﬁﬁl%@ﬁ&ﬁ"lﬁﬂ‘]iﬁﬁﬁ@% Bidm, ﬁﬂ%ﬁigbuk a AEBPAR
SO, RINEBFH
T EXBRBOBRAR, BE-RREER Ueq—w, MHEXHEERF MY, £R 113 BRIRATHR
HIRFS MR, XA T BREAEN—ETMEERTTRES—F ROAFIIX —H5%, -

*A-MERIE: RERGEERZRANEXAR E=nC? A 06E, XBCRXNEE. X/RXTFhHR
BEm ZAMNERE, RS LFBRXRER

m=my(1—V2/C2)-1/3 :
RV BHEHHER, E=mCRHEHREER, BB ZAFREn BB S ENFEMNLLAESR CCTHERE, Fil—
BEFRmBYTF-FREE. KA, SERN¥E—E, HEREN, SRFELARBERERBLEEERS
SFEFEM, B. P. Bavman F£ J. Chem. Ed. , 48, 366(1966), — ¥ MM ERENSXURESHBRERE
THEEIBLE, B—ANRE me MERERN, RV BTF BB HABR AR B RTRN, MiERK S5
I, EXERBARAS TR, EREREN, BANR LRI TERERETFOSLEAR, ERHAENREHRTS
R RETEMT, . :



B AR 7
J” AU =U,—~U, (1.14)

BB oW e ARRERE, BINHSMRE ¢ BIRE O WS ERBBR TS
BER. BEEMRMSFRyELMS. —BAH IMERE T RERELHS. AR
B aFPRE O P zh w B E RN

jbd‘w=w (1.16)

BT RERE N w,—wa, B NIRRT MRA o FRE b HZ 2 B2y
BEKRE. A, SRR, B SR st K /AN 7R (NS S E Wik 7
— AR Z RIS AR AT Bk (T R PR Dl T K 45 Bk T,

ME R T —RRMER do, FEXHERM T B/ dw, 354 M REH T BN
B T RE M

dU = dq +dw (1.16)

& NBRBIBIR, A2 M A AT LR — A 20
5. KT EH—HRHEX— K RITEETEHRHE.

Wish de=ydo KR L84

j':gdw=@$,t{1 (1.17)

BOF XS E RN T o 71 b W H Z HWRE, E
MHE 1.2 BrE 2.

y 'a|

% dz=qydoetad % dz=d z
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