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HEAZFH# (some physical chemical
preliminaries)

1-1  ELI (Units)

1-1a HRYHHBHELS -EREHEEZHEM, g sl
(BB R #% Systéme International) BE{7, H#EkX (AR) 4 (metric
system) FXEf, MEREREIRAMKILAAR -, BERR/BRHEFHE
TERETLRBNEAMNBEEY, BEELERH, BEEF BN
Mo FeAR#EH, RMERTEEHHE, BET ST EF, HINHE,
F (Calories), FA#H (Joules), {HH{REETIE SI Bz, K
(angstroms) ,

1-1b SIEEfi, SIRMRMRHE FFIHEERAE AL (defined units)

BB
m B ® & B ff 4 @ | BUAE (Symbo)

EE (Length) | K(AR) (meter) m
E& (Mass) | 3 (kilogram) kg
B (Time) | # (second) s

#|i (Electric current) 21z (ampere) A
BE (Temperature) BEEBEE (kelvin) K
Y (Luminous intensity) | 5t (candela) cd

ELEAHYEE (multiples) F15 8 (fractions), % FIHERHA
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THIETEF (prefixes),

fE#dE (Muitiplier) | FTBFHE (Prefix) R i
10! deci d
1072 centi c
10~ milli m
108 micro @
10°° ‘ nano n
1072 ‘ pico P
10 deka da
102 hecto h
10° ‘ kilo k
108 1 mega M
108 giga G
102 : tera T

BHE: WALIRNEFEH RMABR—ENZRE. HER 24, —H
REMBOEE 4, ERELTH, AlE—ERUNHT, LHERKRS,
EEAh B RSk, &FEL, —RABIREFER, BTITEEL,
RS, BENEGHE, FURERR, FnRARH, REBTR 2F
BAT, MPMEEIE, 0 1078 2k, 10° k%, RBERRE, RIIERBEM, X
EHEHTE, BRE—ELHE, EEREER,

BT e A A, SI AMBAE - EEHAEN (derived
units), FERE TFIKHAE:

/] = g & SI EE B AR
# (Force) \ newton (4:igE)* N=kgm s~
Th (Work), #i (energy), # & joule (£E) J =Nm
oh#s (Power) watt (E4) w=J s7!
&% (Electric charge) coulomb (BE#&) | C=As
&fr (Electric potential) ' volt (fR#p) V=WA-!
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EZR (Electric capacitance) farad (EEHIE) ' F =AsV-!

%P (Electric resistance) ohm (Bx#¥) PR =VA!

385 (Frequency) hertz (%) l Hz=s"!

HEE (Magnetic flux) weber ! Wb=Vs

W B E & E (Magnetic flux density) | tesla | T=Wb m-2
(Inductance) henry ‘ H=VsA~!

* AEHNEE AT, DRE, EESNEETRBETNES, MKES,

1-1e AEmRAEEEMN

BE (energy) M FprAMEHANBEMER joules (BH) F ki-
lojoules (T H) o RIERMA LB, #MEHF (calories), T
F (kilocalories), B F{R4E (electron volts), LIRIEARHEYT,
A (cm™) (wave number), 2% 1-1d i, 7 LI03E L8 7l
AR joules,

@5 (Bond lengths) @EWEH angstrom, () A, fhfyE
F 1078 243 (em) (107°m), 107° % (10 A) F110712 3K (102 A)
BRI CBh B 2, AT C-C @54 TFIBE

1.54 A (angstrom) (32)
0.154x107° 3k
154 x 10712 %

B (Pressure) GBI AKEE, atm, F1 torr (1/760 atm) s
ez,

118 ETERANRTEMABIELY

BB EE (Conversion Factors):

1 & (calorie) =4. 184 j (joules) (f£H)

1 BFRRY¥E/ 5 F=96.5 kilojoules/mole (KJ mol~!)
1 KJ/mol~' =83. 54 J##{ (cm™!) (wove numbers)
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FHEYE (Important Constants):

AR N8 (Avogadro’s number) (C'2=12.0000),

N,=6. 02252 x 10?2 mol™!
BT (electron charge), e=(4.8030+0.0001) % 1071 abs.

esu=1.602x1071°C
BFHEE (electron mass),

m=9. 1091 x 103! kg =0. 00054860 mu=0. 5110 Mev
KB (gas constant),

R=1.9872 $%EF (defined cal)/°C/mol

=8. 3143 JK'mol~1=0. 082057 liter atm/°C/mol

vk 273.150+0.01K
S FEEFE (molar volume) (AR, 0°C, 1atm)

=22. 414 x 10% cm®/mol

=2.241436 x 1072 m®/mol
HWERHE (Planck’s constant),

h=6. 6256 x 10~27erg sec=6. 6256 x 10734 Js
WFEEE (Boltzmann’s constant), k=1.3805x 1072 JK™!
TEEZech e EE =2. 99795 x 108 m/sec
z=3. 14159
e=2.7183
In 10=2. 3026

1-1e 7ESIERIRERS (Coulombic Force) MEEMEH, -
HERTE RSB E, M S, MFEEME L, EEsBL

B RAEE, FAERRLEFNEHE, REEE, BRNE—%
BEERRRBEMOLR, BRAT, EVAEERINBRE < 1
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Bla, < BEINE—EYEARAENESLEE D, MiNLESEE E
HIBRER: MPIHUBRLR, WA TIIHFEX
D=¢E

K. ERBOSE (parameter), WLHANHHERHRE,
RRWBAE AN BRI 09/ Eeh, EWS d, WEEN ¢ A g
M HEER, B

F=91%4:
ed?

FEEH (cgs) B RS, BERMER SI RMBRW, BELRM
588, RERERR, Bt BYAEFHEMM: (dimensionless) HY,
FIRGERZEF, Beo=1,

HAREHLHEE, BARENHFEH E—REEELFHE, &
SI Bif7 R #fich, EHGMFES (electrostatic force), NHRM T FIHE
AR

F=91%X49z2
4red?

HIREBHHEC, BEEEAX m, BENIA4ME N (newtons) KK
Mo BREREHFBAERSY, e B THEN (FERERIHMET), 3
RER C/m/], WANEE B e, FEZF (EEXH, EUHEN
BER permittivity), AR 1, T

€ =8.854x 1072 C?m~1J?
FrDEtE— &, Dl RERE, BABARTIHER

E=91%q2
Aned

HRR SRR, BB EAIFTERRTN,
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1-2 #{LZ (Thermochemistry)

1-2a E#EHREE (Standard States), BTHFEMNEXKEFER
HEMLE, ERRMALLTEFEZINTHE, AMAELETEATEY
BRBNEIRRE, MLUEE.

Ly B EERRE, BRFE 25°C (298.15 K) M1 RRE,
atm (101.325 N (4:4f)/m?), BAHHRE, HRESKHHYEM
ey EREikE, BEXR/EI (ter) —F mole KR,

1-2b # &8 (Heat Content) 5} (Enthalpy), ZNZHEY
BEHACENEML, TREELRSATE, E—REVT, SR
ARG RAEE, BANEERAL, THBHEEEFBHS
FHEA B & E” (heat content) HyHEE(L, “Z4EE” (heat content)
KMULBR (enthalpy), F H RAKFER, BEBNEML, UHEE
(enthalpy) Hy##{t, AH

AH=(EfMNH) - (REWHIH) (1-2-1)
RUEFTANERTKEY, BRAEREERE, BHEER AH XK
Fon, BRBEFECAELEISBIL (standard enthalpy change), 4
m, BEREERERET, A H f1 0, RIEARK, FELEDNTH
BEM—BA R EEREST, AAMENTERSE, BRE—H, &
ARMEFEAER:

H,(g, 1 atm, 25°C) +30: (g, | atm, 25°C) =H,0 (1,1 atm, 25°C)

AH® = —285.7kY/mol (1-2-2)
g=%# I=%K8

NB2LEFENHRIRK, EMREFEHTRE, MANERS
B, EEERET, ZERF (=0),

1-2c AH fFF3R, ZEEIISBRF, AH F—HEAHE, BHEE
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RHEREE, RUERKEYHHEERE, LIER, AEBRHRK,
—REY, REATUER:
ERE AH<O B kg AH>0
B ERREN, AWE MM (free energy) HYEML AG, MMAVAF
SRR MR S, '
R REF, F# (SHMYANE) Bl (AH<0), &
P B S I BE R IZBE  (exothermic or exoergic) 5 FERI By
(AH>0), L% REER K& (endothermic or endoergic),
1-2d4 ALK& (18) (Standard Heats (Enthalpies) of For-
mation) , R 54— KIEYFE R BREARE, AH , RAGED,
A SR HE R B RE Y8, J2 7T DIGH AL k. IRILIIRA — Ml AH° , B9 3%,
BER. —EYEY AH° ,(H, ZHAEEREBHTRERERET,
RELRFTEN Y BMMWKE AH 6, HER 1-2-2 BERERREE
KRIVE, FrSHy AH®, BHBLRKH AH® 4
ERIER AH, FTLBERE AR, IR HM, ERRE — &
AH®, i8R, RuRRERNR, AMTENRE, SLHEXT
Dlpniesk, MEHREHFBAFNEETRYERLRA T, EEFBE
LRGN 1-2-3 3 1-2-7 BHRER,
LiAlH, (s) =Li(s) + Al(s) + 2H»(g)
—AH°,=117.2 (1-2-3)
4H,0(1) =4H,(g) +202(g)
—4AH°,;=1143.0 (1-2-4)
Li(s) +30:(g) ++H:(g) =Li(OH)(s)  AH°;=—487.0 (1-2-5)
Al(s) +30:(g) +3H:(g) =AI(OH)3(s) AH° ;= —1272.8(1-2-6)

LiAl(H,) (s) +4H,0(1) =LiOH(s) + AI(OH);(s) +4H:(g)
AH® = —734.0 (1-2-7)
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LN 1-2-3 3] 1-2-6, fn%AE 1-2-7, ZMWLIEH, FAH
TLREP AT, FAREHLEMEEN, AH REFENERER AH,
HMME, BEKEY AH, WRkME, BE AH , EREFH(ES
BAR, FLE—ERE.

1-2¢ H{h 4528 Bt (Special Enthalpy Changes), BT #
TREK—BIEEWHN, FETHMBENSCENEF RKEREH
BE, RBMuM AH B AH® £RIGEE, BREFRE, s
At (melting or fusion), FI¥AL (vaporization) (NEHEFEMHRE
W) o

EBER (lonization Enthalpies) %45 BREH) U2, HIMm

Na(g) =Na*(g) +e(g) AH° =502 kJ/mol

RELMARZFTHGIES. ARREN, EXRPEELERTIH
¥, RIVELBEMAE TR (electron volt) BfL (2B 1-1 #),
[FIRFULESBER L (ionization potential), SEMEMATAELREHKAR
KA.

HWHLERTF, S, REE-ME, S5=0H RELLH—
TR, MMRYE, FEAEFHEHERE; RREREE, KBTK
HIREKBEMET . G0, BOEE=MUEREE, HRELE AL(g)
BEFHYRRIRRES, =

Al(g) =AlT(g) +e~ AH® =577.5kJ/mol
Alt(g) =AlZ*(g) +e~ AH° =1817 kJ/mol
APt (g) =AY (g)+e~ AH° =2745kJ/mol

Al(g) =AI**(g) +3e~ AH° =5140 kJ/mol

HRH FHlEEEE, RBEETinLIER, flm
NO(g) =NO*(g) +e~ AH=890. 7k J/mol



