TRfdTe 1

T ST, W T % T w5

HreT : iy, {99kt Tohd m €, < 1 SI U 21 gHT R, Fafq o weher o =
c o Fd eI A i 299792458 TR, T8 ms ! W § e fRar S €, Sl
Yo ®1 Hifeem emafa A/, & T& § ufenfyd faman s 2, & E 2

feretuma : feretium, fSTgeht Hehd kg €, SA9H 1 SI A 81 $8eh! IR, wiish fadis
h &1 f71a G@Ies UH 6.62607015%10-% We 5 Js AR o =Fe fohan i €, i kg
m?s! o GHF Fa1 & STel el iR Yohe H ¢ 3N AV, o wai § gRefid fRen s ®, &
T 2

Yhg : Tohe, fomet Wopd s B, THA 1 SI W S| THHT IR, Hiswm smafa 4,
S HfSrH-133 TRAT] T STee Tol STawen SAfdgen Gshav eTgfa 7, 1 o gears 9
9192631770 WY TS Hz AGehI, St s o SRR Bldl 8, § oo fehern o €, €t 8?1

Ut : Ufer frgent dohd A ®, faa- o &1 SI Ak €1 59! R, Tt 3Te9 ekl foa
T | 1.602176634x1071° Wk, TS@ C #1h Sl As & oeR €l €, W8l Uehe i
NV, o W& | ofemfaq fean s @, # e feen S @, & Sl €

ohfeam : Shfcar et Wehd K &, SOATIGe 19 1 SI AR 21 ! TR, Sieg@mH
fradi®, k&1 a0 9&Ims 7M 1.380649%102 ok, 5 JK! 915 ®, S kg m2s2k-
| % SR B ? SRl fehet, e 3R Wehe &l h, ¢ SR AV, o T W gRefud fRa
ST €, oA TR S ®, T 2

'&lﬁztﬁﬁ(mole)ﬁlﬂwmﬁa(mol) %,Wﬁaﬁmm&m%%ﬁaﬁaﬂiﬁ
6.02214076x10% & AT HV1 &1 ¢ | T8 T, STAMTS fEerish, N, 1 F1ad T 7
Bl © 519 3H mol! HES H e fohdl Sl € 31X 38 SISl S et S §1 ot frehra
o g1l T W, Gehd n, Tl 9ol SN 1 @ 1 AW Al 81 3 G w1 T TWH],
0], M, AR, HIE 3T HU1 A1 FI k1 fafere a9e e g B

HIEAT : HE FSEH Thd cd T, T T few # SAfa-iord w1 SI AEE T TR AR,
540% 102 Hz S dred Qeharoi fafertor shi <iw geierehal, K, =1 190 SeAes qH 683
TR IE IH Im-W-! ok Al H e fohdl S S ed-sr-W-!, AT ed sr kg ' m2s® o aeR
< 31 Wl fohaim, MeX oiR wehe B h, ¢ SR A, T § oRwfed fn s g, @
T 2

(71T U T Wefieh Sfauredia wr=ran Wi @, fohet gudt s = fpre o 3 uftafda =& e
=feul)
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v, STeh! UTHTI-HEAT 3T WeR-geqde

W fogm
gy 11

T e Ty e T Hordl TRHTIY e
(g mol™) (g mol)
AP Ac 89 227.03 T Hg 80 200.59
fafe Al 15 26.98 HiferseTq Mo 42 95.94
ot Am 95 (243) raifeam Nd 60 144.24
T Sb 51 121.75 frerma Ne 10 20.18
e Ar 18 39.95 JefrEm Np 93 (237.05)
Y S As 33 74.99 forehet Ni 28 58.71
s A 85 210 IRRIERE] Nb 41 92.91
afem Ba 56 137.34 IS N 7 14.0067
ErChet Bk 97 (247) e go 17062 1(3392)
Affeem Be 4 9.01 ST S .
foremer Bi 83 208.98 SIS o 8 16.00
St B 5 10.81 TRIERIY P 15 30.97
S Br 35 79.91 wifeT™ Pt 78 195.09
Frefrm cd 48 112.40 R CUREL Pu 94 (244)
e Cs 55 132.91 RURIEEL] Po 84 210
feam Ca 20 40.08 Hreferm K 19 39.10
e ot 98 251.08 sfeeifefm Pr 59 140.91
Fr c 6 12.01 wrferm Pm 61 (145)
Sifea Ce 58 140.12 greferefem Pa 91 231.04
Fer cl 17 35.45 feam Ra 88 (226)
Hifwm cr 24 52.00 [ Rn 86 (222)
Flaree Co 27 58.93 Gfram Re 75 186.2
FIR Cu 29 63.54 RUERE) Rh 45 102.91
Ffem Cm 96 247.07 wfafean Rb 37 85.47
gEtEm Db 105 (263) wefifem Ru 44 101.07
fewifaas Dy 66 162.50 TIHIfEan Rf 104 (261)
aTEAfEm Es 99 (252) e Sm 62 150.35
srfaam Er 68 167.26 whfeam Sc 21 44.96
Ukt Eu 63 151.96 wratfrem Sg 106 (266)
Wiy Fm 100 (257.10) foaefifran Se 34 78.96
TR F 9 19.00 fafas Si 14 28.08
pEatp Fr 87 (223) faeer Ag 47 107.87
Treifafem Gad 64 157.25 wifeay Na 11 22.99
Tiferm Ga 31 69.72 it Sr 38 87.62
sefEm Ge 32 72.61 HoHT S 16 32.06
Tieg Au 79 196.97 e Ta 73 180.95
xatect Hf 72 178.49 EcaiiNpE] Te 43 (98.91)
2 Hs 108 (269) efem Te 52 127.60
2iferam He 2 4.00 feremg Tb 65 158.92
gifemam Ho 67 164.93 Sferay Tl 81 204.37
BT H 1 1.0079 Cliten) Th 90 232.04
ESpE In 49 114.82 PIGRE Tm 69 168.93
TS I 53 126.90 foa Sn 50 118.69
it Ir 77 192.2 <z Ti 22 47.88
SRS Fe 26 55.85 A w 74 183.85
e Kr 36 83.80 EESEICRr Uub 112 277)
i La 57 138.91 sreTferE Uun 110 (269)
Rt Lr 103 (262.1) EEELE LD Uuu 111 (272)
KK Pb 82 207.19 e U 92 238.03
wifer Li 3 6.94 Tfeam v 23 50.94
wiferam Lu 71 174.96 IEEIE] Xe 54 131.30
Hrefifer Mg 12 24.31 zefirm Yb 70 173.04
a’ﬁﬁ Mn 25 54.94 g'[;c:q'q Y 39 88.91
fafrem Mt 109 (268) o Zn 30 65.37
Heefifam Md 101 258.10 EEaiE e 7r 40 91.99

Fie T o T A Ga S 1 orel-shrorarel FEe 1 Aok SeUHH B

Reprint 2025-26



215

gfRifyree m

%. 298 K 3T Ueh IS 16 W 3 utel o fafyre ud dier serenfar
uaret fafore swrenfar HieW HEATTREr
J/g) (J/mol)

g 0.720 20.8
5 (59) 4.184 75.4
st (1) 2.06 35.1
TSN FANES 0.797 29.1
TIESH SHIES 0.360 29.1
T (54) 4.70 79.9
ot Tehteia (59) 2.46 113.16
WA TeEhia (59) 2.42 152.52
5 (39) 2.06 37.08
FHTE IFANEE (5) 0.861 132.59
FARFAR T (CCL F ) 0.5980 72.35
CISIE| 22 0.817 39.2
IREIE 1.03 20.7
FARA 0.477 33.8
S 0.473 75.6
AT 0.460 25.1
AL 0.385 24.7
TgtaftEm 0.902 24.35
ikl 0.128 25.2
THTEE 0.720 8.65
@ HD Ml i ATC SEATTRAT (J/mol)
Gas c, C, C,-C C,/C,
Teh UTHIOh*

Biferm 20.9 12.8 8.28 1.63

T 20.8 12.5 8.33 1.66

S 20.9 12.6 8.37 1.66

EECni| 20.8 12.5 8.33 1.66
Tguamore f

HEESH 28.6 20.2 8.33 1.41

SAferds 29.1 20.8 8.33 1.39

RIECEE] 29.0 20.7 8.30 1.40

TSN FARES 29.6 21.0 8.60 1.39

e HHAISATFIES 29.0 21.0 8.00 1.41
Frozamre f

e S 39.0 30.5 8.50 1.28

HTE SRS 37.5 29.0 8.50 1.29
FEAHTIT

LOE] 53.2 44.6 8.60 1.19
*ehael LML TSl it

FEIMIaE, 9 3R ol S
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ifaer ferier

R IE I CRIE

TEETRYU HT @] g 980.6 cm/s 9.806 m/s
T SoFHH JEeR (1/12 amu 1.6606 x 1024 g 1.6606 x 1027 kg
SSIHE Rl 1/12) or u
CICIIRESNED N,  6.022 x10%3 6.022 x 1023
particles/mol particles/mol
RSeS| a,  0.52918 A 5.2918 x 10! m
5.2918 x 10° cm
SieesHM feeris k 1.3807 x 10716 erg/K 1.3807 x 1023 J/K
TR ok SAeRT T 1.758820 x10® coulomb/g 1.7588 x 101! C/kg
THHM Rl ST e/m
SRR ST e 1.602176 x 1079 coulomb 1.60219 x 10719 C
4.8033 x 10719 esu
fosmm-atereen o m,  9.109382 x102%8 g 9.109382 x103! kg
AR T SAIH 0.00054859 u
wre-Fredis F 96,487 coulombs/eq 96,487 C/mol e
23.06 kcal/volt. eq 96,487 J/V.mol e
. L atm kPa dm3
-t R 0.8206 83145—————
mol K mol K
cal
1.987 8.3145 J/mol.K
mol K
Ao~ T V.~ 22.710981 L/mol 22.710981 x 103 m3/mol
22.710981 dm3/mol
fasmm-atereen o m,  1.674927 x 102 g 1.674927 x 1027 kg
[ HT THAA 1.008665 u
iR ferieh h 6.6262 x 1027 ergs 6.6262 x 103*J s
fagm-sraen m,  1.6726216 x102* g 1.6726216 x1027 kg
e 1 S 1.007277 u
Rear femis R,  3.289 x 10'5 cycles/s 1.0974 x 107 m'!
2.1799 x 10°!! erg 2.1799 x 10718 J
YT 1 T c 2.9979 x 10%cm/s 2.9979 x 108 m/s
(Frafa #) (186,281 Hia/d.)
n=3.1416 2.303 R = 4.576 cal/mol K = 19.15 J/mol K
e=2.71828 2.303 RT (at 25°C) = 1364 cal/mol = 5709 J/mol

In X =2.303 log X
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qRIYT v

HP AHYS TUIGUT-T[UTIh

T T | & G HIHh
1 diT = 453.59 U

1 9fe = 453.59 UM = 0.45359 feHamm™
1 feetm = 1000 T = 2.205 Ui
1 T = 10 SHUM = 100 H3u™
= 1000 fhefumy
1 T = 6.022 x 1023 THY] SoHH HHh
1 THY] FeFHM = 1.6606 x 10724 TR
1 Wifet 29 = 1000 et
= 2205 die

I T | WTIh
1 TS = 0.9463 fetet
1 feex = 1.056 FaTES

1 forex = 1 =@ iR = 1000 ¥
WIHR = 0.001 FFHK
1 foefiferer = 1 =9 FdH = 0.001 T
= 1.056 x 103 F4IS
1 ¥%E = 28.316 foleX = 29.902 FMES
= 7.475 T

STl Rl |THTA |THh
15 =1 x 107 ergs

1 S5 TEETER Sheai
= 4.184 9@
=4.184 x 107 ergs
=4.129 x 102 faeX agHSA
=2.612 x 1019 TR e
1 ergs =1 x 107 3@ = 2.3901 x 108 THar
1 SO diee = 1.6022 x 107195«

=1.6022 x 10712 erg
96.487 kJ/molt

1 foret-amgHed = 24.217 Rt
=101.32 5@
=1.0132 x10° ergs
1 fofeer o1 w1 @57 = 1055.06 S
= 1.05506 x10'° ergs
= 252.2 HAR
TETS Rl ATHT |
1 $91 = 2.54 WHeT (Afew)

1 Hel = 5280 feet = 1.609 fHaHIRX
1 T = 36 inches = 0.9144 HX
1 "X = 100 centimetres = 39.37 39
= 3.281 W
= 1.094 T
1 fel™ieX = 1000 TR = 1094 T
=0.6215 Hid
1 M = 1.0 x 108 HIHX
= 0.10 "R
= 1.0 x 10710 TR
=3.937 x 10239

T+ AT IMT F WA HIHF

1 9gAEd = 760 fheiier Tl &1
= 1.013 x 105 UT&hdl
= 14.70 dis ufq =few

1 SR = 105 YT&hd

1 2R = 1 fhefidrer 7wt &1

1 9% = 1 kg/ms? = 1 N/m?

AT SI 3T A ohiead (K)
K =-273.15C

K = °C +273.15

°F = 1.8(°C) + 32

_°F-32

T 1.8

°C

* Tt 1727 (N) = 1 kg m/s?, | =27 98 91 2, Sl Th Yohs @ R | fhetimg sequm &1 1 et

yfd Wehe *1 A Y Hl Bl

* oA 1 o W, S | UH STl 1 @9 14.5°C ¥ 15.5°C @ SgH o fo a2l
+ oM ® T o A wfaee €, = 6.022 <1023 @ TN %A1 e, difeh GEl-El ge €l wehl
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298 K W FWNqehid 3TThs

W fogm
gfifyree vi

AT eh gared
e HeaT e, firem gwem s, T,
AH®/ (kJ mol™) AG®/ (kJ mol™) S°/(J K mol™)
‘! 3
Al(s) 0 0 28.33
Al**(aq) -524.7 -481.2 -321.7
Al,O4(s) -1675.7 -1582.3 50.92
Al(OH),4(s) -1276 — —
AlICl4(s) -704.2 -628.8 110.67
Tt
SbH,(g) 145.11 147.75 232.78
SbCl,(g) -313.8 -301.2 337.80
SbCly(g) -394.34 -334.29 401.94
THfF
As(s), gray 0 0 35.1
As,S,(s) -169.0 -168.6 163.6
AsO} (aq) -888.14 -648.41 -162.8
Elre)
Ba(s) 0 0 62.8
Ba*(aq) -537.64 -560.77 9.6
BaO(s) -553.5 -525.1 70.42
BaCOy(s) -1216.3 -1137.6 112.1
BaCOs(aq) -1214.78 -1088.59 -47.3
R
B(s) 0 0 5.86
B,05(s) -1272.8 -1193.7 53.97
BF5(g) -1137.0 -1120.3 254.12
Fr
Br,(l) 0 0 152.23
Br,(g) 30.91 3.11 245.46
Br(g) 111.88 82.40 175.02
Br(aq) -121.55 -103.96 82.4
HBr(g) -36.40 -53.45 198.70
BrF,(g) -255.60 -229.43 292.53
Fleaaq
Ca(s) 0 0 41.42
Cal(g) 178.2 144.3 154.88
Ca®'(aq) -542.83 -553.58 -53.1
(S
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Tated Heorem T, fitsq wwe o, iy, *
AH®/ (kJ mol™) AG®/ (kJ mol™) S°/(J K mol™)

Fleaaq
CaO(s) -635.09 -604.03 39.75
Ca(OH),(s) -986.09 -898.49 83.39
Ca(OH),(aq) -1002.82 -868.07 -74.5
CaCOy(s), shedrEe -1206.92 -1128.8 92.9
CaCOy(s), 3FTHREE -1207.1 -1127.8 88.7
CaCO;(aq) -1219.97 -1081.39 -110.0
CaF,(s) -1219.6 -1167.3 68.87
CaF,(aq) -1208.09 -1111.15 -80.8
CaCly(s) -795.8 -748.1 104.6
CaCl,(aq) -877.1 -816.0 59.8
CaBr,(s) -682.8 -663.6 130
CaC,(s) -59.8 -64.9 69.96
CaS(s) -482.4 -477.4 56.5
CaS0,(s) -1434.11 -1321.79 106.7
CaSO0,(aq) -1452.10 -1298.10 -33.1
HIe T
C(s), UFTEE 0 0 5.740
C(s), SHHE 1.895 2.900 2.377
Clg) 716.68 671.26 158.10
CO(g) -110.53 -137.17 197.67
CO,(g) -393.51 -394.36 213.74
CO3 (aq) -677.14 -527.81 -56.9
CCl,() -135.44 -65.21 216.40
CS,(1) 89.70 65.27 151.34
HCN(g) 135.1 124.7 201.78
HCN(1) 108.87 124.97 112.84
iRag
Ce(s) 0 0 72.0
Ce**(aq) -696.2 -672.0 -205
Ce*(aq) -537.2 -503.8 -301
FARN
Cly(g) 0 0 223.07
Cl(g) 121.68 105.68 165.20
Cl(aq) -167.16 -131.23 56.5
HCl(g) -92.31 -95.30 186.91
HCl(aq) -167.16 -131.23 56.5
HITT
Cu(s) 0 0 33.15
Cu’(aq) 71.67 49.98 40.6
Cu®*(aq) 64.77 65.49 -99.6
Cu,O(aq) -168.6 -146.0 93.14
CuO(s) -157.3 -129.7 42.63
CuS0,(s) -771.36 -661.8 109
CuS0,.5H,0(s) -2279.7 -1879.7 300.4

 gpTdfieh AR o foTq ofer grof gt Fiaa o om & w2

Reprint 2025-26

(SIRT)



220 WA faae
waTe Twram T, s dwam o, T, *
AH®/ (kJ mol™) AG®/ (kJ mol™) S°/(J K mol™)
Na
D,(g) 0 0 144.96
D,O(g) -249.20 -234.54 198.34
D,O0(1) -294.60 -243.44 75.94
q@, \7
F,(g) 0 0 202.78
F(aq) -332.63 -278.79 -13.8
HF(g) -271.1 -273.2 173.78
HF(aq) -332.63 -278.79 -13.8
gIeere (SFeiRam it 3@)
H,(g) 0 0 130.68
H(g) 217.97 203.25 114.71
H(aq) 0 0 0
H,O(1) -285.83 -237.13 69.91
H,O(g) -241.82 -228.57 188.83
H,0,(1) -187.78 -120.35 109.6
H,0,(aq) -191.17 -134.03 143.9
-
I,(s) 0 0 116.14
I,(g) 62.44 19.33 260.69
I'(aq) -55.19 -51.57 111.3
HI(g) 26.48 1.70 206.59
STTIRA
Fe(s) 0 0 27.28
Fe?*(aq) -89.1 -78.90 -137.7
Fe’*(aq) -48.5 -4.7 -315.9
Fe,0,(s), T e -1118.4 -1015.4 146.4
Fe,0,(s), EHeEe -824.2 —742.2 87.40
FeS(s,a) -100.0 -100.4 60.29
FeS(aq) — 6.9 —
FeS,(s) -178.2 -166.9 52.93
ae
Pb(s) 0 0 64.81
Pb**(aq) -1.7 -24.43 10.5
PbO,(s) -277.4 -217.33 68.6
PbSO,(s) -919.94 -813.14 148.57
PbBr,(s) -278.7 -261.92 161.5
PbBr,(aq) -244.8 -232.34 175.3
HriferH
Mg(s) 0 0 32.68
Mg(g) 147.70 113.10 148.65
Mg**(aq) -466.85 -454.8 -138.1
MgO(s) -601.70 -569.43 26.94
MgCO,(s) -1095.8 -1012.1 65.7
MgBr,(s) -524.3 -503.8 117.2
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qfifee 221
Taret HeaT e, fitest wwerd S, i, *
AH®/ (kJ mol™) A:G®/ (kJ mol™) S°/(J K mol™)
TR
Hg(1) 0 0 76.02
Hg(g) 61.32 31.82 174.96
HgO(s) -90.83 -58.54 70.29
Hg,Cl,(s) -265.22 -210.75 192.5
.
N,(g) 0 0 191.61
NO(g) 90.25 86.55 210.76
N,O(g) 82.05 104.20 219.85
NO,(g) 33.18 51.31 240.06
N,O,(g) 9.16 97.89 304.29
HNO,(1) -174.10 -80.71 155.60
HNO,(aq) -207.36 -111.25 146.4
NO; (aq) -205.0 -108.74 146.4
NH,(g) -46.11 -16.45 192.45
NH,(aq) -80.29 -26.50 111.3
NH (aq) -132.51 -79.31 113.4
NH,OH(s) -114.2 — —
HN,(g) 294.1 328.1 238.97
N,H,(1) 50.63 149.34 121.21
NH,NO,(s) -365.56 -183.87 151.08
NH,Cl(s) -314.43 -202.87 94.6
NH,C1O,(s) -295.31 -88.75 186.2
ST
0,(g) 0 0 205.14
O4(g) 142.7 163.2 238.93
OH (aq) -229.99 -157.24 -10.75
BICHERT
P(s), white 0 0 41.09
P,(@ 58.91 24.44 279.98
PH,(g) 5.4 13.4 210.23
P,O,0(s) -2984.0 -2697.0 228.86
H4PO,(aq) -964.8 — —
H,PO,(1) -1266.9 — —
H,PO,(aq) -1277.4 -1018.7 —
PCl,(1) -319.7 -272.3 217.18
PCl,(g) -287.0 -267.8 311.78
PCl;(g) -374.9 -305.0 364.6
~\ g\ %
K(s) 0 0 64.18
K(g) 89.24 60.59 160.34
K'(aq) -252.38 -283.27 102.5
KOH(s) -424.76 -379.08 78.9
KOH(aq) -482.37 -440.50 91.6
KF(s) -567.27 -537.75 66.57
(ST)



222 ECIREICEIE]
Tated e T, fiss deram S, i, *
AH®/ (kJ mol™) AG®/ (kJ mol™) S°/(J K' mol™)
KClI(s) -436.75 -409.14 82.59
KBr(s) -393.80 -380.66 95.90
KI(s) -327.90 -324.89 106.32
KClO4(s) -397.73 -296.25 143.1
KCI1O,(s) -432.75 -303.09 151.0
K,S(s) -380.7 -364.0 105
K,S(aq) -471.5 -480.7 190.4
faferep1
Si(s) 0 0 18.83
Si0,(s,a) -910.94 -856.64 41.84
faear
Ag(s) 0 0 42.55
Ag'laq) 105.58 77.11 72.68
Ag,0(s) -31.05 -11.20 121.3
AgBr(s) -100.37 -96.90 107.1
AgBr(aq) -15.98 -26.86 155.2
AgCl(s) -127.07 -109.79 96.2
AgCl(aq) -61.58 -54.12 129.3
Agl(s) -61.84 -66.19 115.5
Agl(aq) 50.38 25.52 184.1
AgNO,(s) -124.39 -33.41 140.92
aifsam
Na(s) 0 0 51.21
Na(g) 107.32 76.76 153.71
Na*(aq) -240.12 -261.91 59.0
NaOH(s) -425.61 -379.49 64.46
NaOH(aq) -470.11 -419.15 48.1
NacCl(s) —-411.15 -384.14 72.13
NacCl(aq) -407.3 -393.1 115.5
NaBr(s) -361.06 -348.98 86.82
Nal(s) -287.78 -286.06 98.53
NaHCO,(s) -947.7 -851.9 102.1
Na,CO4(s) -1130.9 -1047.7 136.0
G
S(s), Wik 0 0 31.80
S(s), THIfRATTR 0.33 0.1 32.6
S*(aq) 33.1 85.8 -14.6
S0,(g) -296.83 -300.19 248.22
S0,(g) -395.72 -371.06 256.76
H,SO0,(1) -813.99 -690.00 156.90
H,S0,(aq) -909.27 —744.53 20.1
SO} (aq) -909.27 -744.53 20.1
H,S(g) -20.63 -33.56 205.79
H,S(aq) -39.7 -27.83 121
SF,(g) -1209 -1105.3 291.82
()
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Taret Head e, fitest wwerd S, i, *
AH®°/ (kJ mol™) A:G®/ (kJ mol™) S°/(J K mol™)

feT
Sn(s), T 0 0 51.55
Sn(s), Y& -2.09 0.13 44.14
SnO(s) -285.8 -256.9 56.5
SnO,(s) -580.7 -519.6 52.3
ECa
Zn(s) 0 0 41.63
Zn*'(aq) -153.89 -147.06 -112.1
ZnO(s) -348.28 -318.30 43.64
Zn(g) +130.73 +95.14 160.93

*AfFTa Al o foau ek foera i o T 1 7 S § H o fau 3 ame feifa fean s @ iR a9 gas st
1 Ui THer Wue YR w1 S 1 SHfOTY SEUTCHs Ugrdt @ ®, i Sl § H w1 o7ien %W W & 2l

R AR

Tared qTA HaaT et e
AH°/ (kJ mol™") AH°/ (kJ mol™) A;G°/ (kJ mol™") S°/(J K™ mol™)

gTSSIahTa T
CH,(g), A& -890 —74.81 -50.72 186.26
C,H,(g), T (uHieedr) -1300 226.73 209.20 200.94
C,H,(g), wefF (uemsef) -1411 52.26 68.15 219.56
C,Hy(g), A -1560 -84.68 -32.82 229.60
C4Hy(g), IdH (rdTse) -2058 20.42 62.78 266.6
CsHy(g), T —2091 53.30 104.45 237.4
CsHglg), WIoA -2220 -103.85 -23.49 270.2
C,H,(g), =LA -2878 -126.15 -17.03 310.1
C.H,,(@), T=A -3537 -146.44 -8.20 349
CHgll), S=f= -3268 49.0 124.3 173.3
CeHglg) -3302 — — _
C,Hgll), A -3910 12.0 113.8 221.0
C,Hg(g) -3953 — _ _
CeH o (1), TR -3920 -156.4 26.7 204.4
CeH,5(8), -3953 — _ _
CeH (), T -5471 -249.9 6.4 358
Teehigier SR el
CH,OH(l), #ra -726 -238.86 -166.27 126.8
CH,OH(g) 764 -200.66 -161.96 239.81
C,HOH(l), T -1368 -277.69 -174.78 160.7
C,HOH(g) -1409 -235.10 -168.49 282.70
CH5OH(s), W -3054 -164.6 -50.42 144.0
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T, T, T, TETT,
AH°/ (kJ mol™) AH®°/ (kJ mol™?) AG®/ (kJ mol™) S°/(J K™ mol™)
HIal AT 37T

HCOOH()), Wi 3/
CH,COOH(l), THifesw 31
CH,COOH (aq)
(COOH),(s), 3ifufas o
CcH;COOH(s), ajgs 3

doeteree ik #iaH
HCHO(g), Hga
(formaldehyde)
CH,CHO(l), e
(THReERREe)
CH,CHO(g)
CH,;COCH,(l), Wra=H
Qicied!

BT

CeH;504(s), W
CeH1,0¢(aq)

CeH ,,04(s), RIS
C12Hp014(8), W
CO(NHy),(s), Ffea

C H NH, (1), tfefd
NH,CH,COOH(s), Taedi=
CH,NH,(g), T =

-255
-875

-254
-3227

-571

-1166

-1192
-1790

-2808

-2810
-5645

-632
-3393
-969
-1085

-424.72
-484.5
—485.76
-827.2
-385.1

-108.57

-192.30

-166.19
-248.1

-1268

-1266
—2222

-333.51
31.6
-532.9

-22.97

-361.35
-389.9
-396.64
-697.9
-245.3

-102.53

-128.12

-128.86
-155.4

-910
-917

-1545

-197.33
149.1
-373.4

32.16

128.95
159.8
86.6
120
167.6

218.77

160.2

250.3
200

212

360

104.60
191.3

103.51
243.41
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Tffere 225
ity viI
SEA TETEfe RH W 298 K W UM fawa
rerEE ot stfufsrar E°/V g a1l srfirferan E°/V
H,XeO, + 2H" + 2¢ — XeO, + 3H,0 +3.0 Cu"+e — Cu +0.52
F, + 2 —> 2F- +2.87 NiOOH + H,0 + e — Ni(OH), + OH  +0.49
O, + 2H" + 2¢ > 0, +H,0 +2.07 Ag,CrO, +2e — 2Ag + CI‘O? +0.45
SZO§_+ 2¢ s zsoi’ +2.05 02 + ZHZO +4e —— 40H +0.40
Ag+ +e N Ag+ +1.98 CIO:1 + HZO + 2 —— ClO; + 20H" +0.36
Co™ + e Co?* +1.81 [Fe(CN)|> + " — [Fe(CN)gl* +0.36
2+ —
H,0, + 2H" + 2¢" —> 2H,0 +1.78 Cu” +2e — Cu ) +0.34
AU 4 e Au +1.69 Zlgzclzl2 +2e —A> 2Hg1_+ 2Cl +0.§;
+ + +
Pb* + 2" —» Pb** +1.67 B%S y 36__> B% c +8‘20
2HCIO + 2H' + 2 — > Cl, + 2H,0  +1.63 AN :
- o SO2 + 4H" + 2¢’ —> H,SO, + H,0 +0.17
Ce” +e — Ce +1.61 . _ .
2HBrO + 2H" + 2¢” Br, + 2H,0 +1.60 V Cu +0.16
o T AT Tae T S T AN, : Sn* + 2 — Sn* +0.15
Mn30+4 + _8H + 5e 2+—> Mn™ + 4H,0 +1.51 AgBr+ e Ag + Br +0.07
Mn3+ +e _—)Mn +1.51 Ti% + e Ti3* 0.00
AuT+ 3¢ — Au +1.40 2H" + 2e- — H, 0.0 by
C12 +2_26 —+) 2Cl1 i o +1.36 'qﬁ(qlw
Cr,07 + 14H" + 66 —> 2Cr*" + 7H,0  +1.33 Fe® + 3¢ — s Fe ~0.04
Oy + H,0 + 2¢ — O, + 20H +1.24 0, + H,0 + 2¢- — HO, + OH -0.08
O, +4H" + 4¢’ — 2H,0 +1.23 Pb** +2¢ — > Pb -0.13
ClO, + 2H" +2¢” — CIO; + 2H,0 +1.23 Int+e —> In -0.14
MnO, + 4H' + 2¢' —> Mn*" + 2H,0  +1.23 Sn* + 26— Sn -0.14
Pt> + 2e" —— Pt +1.20 Agl+e —>Ag+ 1T -0.15
Br, + 2¢- — 2Br° +1.09 Ni** + 2" —— Ni -0.23
Pu* +e — Pu® +0.97 V¥ +e — VvV -0.26
NOj; + 4H" + 3¢ — NO + 2H,0 +0.96 Co* +2¢"— Co -0.28
2Hg* + 2¢ —> Hg? +0.92 In* +3¢ — In -0.34
CIO™ + H,0 + 2¢" —> CI" + 20H +0.89 T +e — Tl -0.34
Hg® + 2¢ — Hg +0.86 PbSO, + 26— Pb + SO% -0.36
NO; + 2H' + & —» NO, + H,0 +0.80 Ti + e — Ti* -0.37
Ag +e —> Ag +0.80 Cd> +2e — Cd -0.40
Hg2+2¢ — > 2Hg +0.79 In* + e — In’ -0.40
3+ - 2+
Fed + Fe2' +0.77 Crr+e — Cr -0.41
2+ —
BrO + H,0 + 2¢ — > Br + 20H" +0.76 fes+ +226_ ’IFf :;ii
+
Hg,SO, +2¢” — > 2Hg + SO +0.62 noree—mn :
> N S+2 —>S? -0.48
MnO; + 2H,0 + 2¢" — MnO, + 40H™ +0.60 I + e s In* 0.49
~+ e 2 + )
?42024 Te ;) MnO; +8'22 U* +e — U™ —0.61
2T 2 : Cr* + 3¢ — Cr -0.74
I, +2e — 31 +0.53 70 + 26 7n 076
(ST)



226 WA fagm
aTuerae atef srffeman E°/V aTuereq ared srifeRam E°/V
Cd(OH), + 2 —— Cd + 20H" -0.81 La%" +3e —— La -2.52
2H,0 + 2e" —> H, + 20H" -0.83 Na*+e — Na 2.71
Cr’*+2e —> Cr -0.91 Ca?" +2¢— Ca -2.87
Mn?* + 26— Mn -1.18 Sr?* + 2¢"— Sr -2.89
V2P + 26—V -1.19 Ba’* + 2e"—— Ba -2.91
Ti®* + 26 —> Ti -1.63 Ra?" + 26— Ra -2.92
AIP" + 3¢ —— Al -1.66 Cs"+e ——>Cs -2.92
U +38¢ —>U -1.79 Rb*+ e —— Rb -2.93
Sc3" + 3¢ — Sc -2.09 K" +e— K -2.93
Mg?* + 2" —— Mg -2.36 Li*+e —> Li -3.05
Ce3* + 3¢ —— Ce -2.48

Reprint 2025-26



w1

N o 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
10 [ 0000 [ 0043 | 0086 | 0128 | 0170 5 9 13 17 21 26 | 30 3438
0212 | 0253|0294 [ 0334 | 0374 | 4 8 12 16 20 24 | 28 3236

11 [0414 [ 0453 | 0492 | 0531 | 0569 4 8 12 16 20 23 | 27 3135
0607 | 0645|0682 | 0719 | 0755 | 4 7 11 15 18 22 | 26 2933

12 10792 | 0828 | 0864 | 0899 | 0934 3 7 11 14 18 21 | 25 2832
0969 | 1004 1038(1072| 1106 | 3 7 10 14 17 20 | 24 2731

13 1139 (1173 | 1206 | 1239 | 1271 3 6 10 13 16 19 | 23 2629
1303 | 1335|1367 | 1399 1430 | 3 7 10 13 16 19 | 22 2529

14 | 1461 | 1492 | 1523 | 1553 | 1584 3 6 9 12 15 19 | 22 2528
1614 | 1644|1673 | 1703 | 1732 | 3 6 9 12 14 17 | 20 2326

15 (1761 1790 | 1818 | 1847 | 1875 3 6 9 11 14 17 | 20 2326
1903 | 1931|1959 | 1987 | 2014 | 3 6 8 11 14 17 | 19 2225

16 |2041 |2068 | 2095 | 2122 | 2148 3 6 8 11 14 16| 19 2224
2175 | 2201|2227 (2253 | 2279 | 3 5 8 10 13 16 | 18 2123

17 |2304 | 2330 | 2355 | 2380 | 2405 3 5 8 10 13 15| 18 2023
2430 | 2455|2480 (2504 | 2529 | 3 5 8 10 12 15 | 17 2022

18 |2553 | 2577 | 2601 | 2625 | 2648 2 5 7 9 12 14 | 17 1921
2672 | 2695|2718 2742 | 2765 | 2 4 7 9 11 14 | 16 1821

19 |2788 |2810 | 2833 | 2856 | 2878 2 4 7 9 11 13 | 16 1820
2900 | 2923|2945 (2967 | 2989 | 2 4 6 8 11 13 | 15 1719

20 |3010 |3032| 3054 | 3075 | 3096 | 3118 | 3139|3160 |3181| 3201 | 2 4 6 8 11 13 | 15 1719
21 3222|3243 | 3263 | 3284 | 3304 | 3324 | 3345|3365 |3385| 3404 | 2 4 6 8 10 12 | 14 1618
22 | 3424 | 3444 | 3464 | 3483 | 3502 | 3522 | 3541|3560 | 3579 | 3598 | 2 4 6 8 10 12 | 14 1517
23 |3617 | 3636 | 3655 | 3674 | 3692 | 3711 | 3729|3747 | 3766 | 3784 | 2 4 6 7 9 11 13 1517
24 |3802 | 3820 | 3838 | 3856 | 3874 | 3892 | 3909|3927 | 3945 | 3962 | 2 4 5 7 9 11 12 14 16
25 |3979 | 3997 | 4014 | 4031 | 4048 | 4065 | 4082|4099 |4116| 4133 | 2 3 5 7 9 10 | 12 1415
26 |4150 |4166 | 4183 | 4200 | 4216 | 4232 | 4249|4265 | 4281 | 4298 | 2 3 5 7 8 10 | 11 1315
27 4314 |4330| 4346 | 4362 | 4378 | 4393 | 4409|4425 | 4440 | 4456 | 2 3 5 6 8 9 11 1314
28 | 4472|4487 | 4502 | 4518 | 4533 | 4548 | 4564|4579 | 4594 | 4609 | 2 3 5 6 8 9 11 1214
29 4624 |4639 | 4654 | 4669 | 4683 | 4698 | 4713|4728 | 4742|4757 | 1 3 4 6 7 9 10 12138
30 |4771 |4786| 4800 | 4814 | 4829 | 4843 | 4857|4871 |4886| 4900 | 1 3 4 6 7 9 10 11138
31 |4914 | 4928 | 4942| 4955 | 4969 | 4983 | 4997|5011 | 5024 | 5038 | 1 3 4 6 7 8 10 1112
32 |5051 | 5065 | 5079 | 5092 | 5105 | 5119 | 5132|5145 |5159 | 5172 | 1 3 4 5 7 8 9 11 12
33 |5185|5198| 5211 | 5224 | 5237 | 5250 | 5263|5276 | 5289 | 5302 | 1 3 4 5 6 8 9 10 12
34 | 5315|5328 | 5340 | 5353 | 5366 | 5378 | 5391|5403 | 5416 | 5428 | 1 3 4 5 6 8 9 1011
35 | 5441 | 5453 | 5465 | 5478 | 5490 | 5502 | 5514|5527 | 5539 | 5551 | 1 2 4 5 6 7 9 1011
36 |5563 |5575| 5587 | 5599 | 5611 | 5623 | 5635|5647 | 5658 | 5670 | 1 2 4 5 6 7 8 1011
37 |5682 |5694 | 5705 | 5717 | 5729 | 5740 | 5752|5763 | 5775 | 5786 | 1 2 3 5 6 7 8 9 10
38 | 5798 | 5809 | 5821 | 5832 | 5843 | 5855 | 5866|5877 | 5888 | 5899 | 1 2 3 5 6 7 8 9 10
39 |5911 |5922 | 5933 | 5944 | 5955 | 5966 | 5977|5988 | 5999 | 6010 | 1 2 3 4 5 7 8 9 10
40 |6021 |6031 | 6042 | 6053 | 6064 | 6075 | 6085|6096 | 6107 | 6117 | 1 2 3 4 5 6 8 9 10
41 |6128 |6138| 6149 | 6160 | 6170 | 6180 | 6191|6201 | 6212 | 6222 | 1 2 3 4 5 6 7 8 9
42 16232 | 6243 | 6253 | 6263 | 6274 | 6284 | 6294|6304 | 6314 | 6325 | 1 2 3 4 5 6 7 8 9
43 |6335 |6345| 6355 | 6365 | 6375 | 6385 | 6395|6405 | 6415 | 6425 | 1 2 3 4 5 6 7 8 9
44 | 6435 | 6444 | 6454 | 6464 | 6474 | 6484 | 6493|6503 | 6513 | 6522 | 1 2 3 4 5 6 7 8 9
45 |6532 |6542 | 6551 | 6561 | 6471 | 6580 | 6590|6599 | 6609 | 6618 | 1 2 3 4 5 6 7 8 9
46 | 6628 | 6637 | 6646 | 6656 | 6665 | 6675 | 6684|6693 | 6702 | 6712 | 1 2 3 4 5 6 7 7 8
47 |6721 |6730| 6739 | 6749 | 6758 | 6767 | 6776|6785 | 6794 | 6803 | 1 2 3 4 5 5 6 7 8
48 |6812 |6821 | 6830 | 6839 | 6848 | 6857 | 6866|6875 | 6884 | 6893 | 1 2 3 4 4 5 6 7 8
49 6902 |6911 | 6920 | 6928 | 6937 | 6946 | 6955|6964 | 6972 | 6981 | 1 2 3 4 4 5 6 7 8
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9
RO I (hEDT: )
N (1] 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
50 6990 (6998 | 7007 | 7016 | 7024 | 7033 | 7042|7050 | 7059 | 7067 1 2 3 3 4 5 6 7 8
51 7076|7084 | 7093 | 7101 | 7110 | 7118 | 7126| 7135|7143 | 7152 1 2 3 3 4 5 6 7 8
52 7160|7168 | 7177 | 7185 | 7193 | 7202 | 7210|7218 | 7226 | 7235 1 2 2 3 4 5 6 7 7
53 7243|7251 | 7259 | 7267 | 7275 | 7284 | 7292|7300 | 7308 | 7316 1 2 2 3 4 5 6 6 7
54 7324|7332 | 7340 | 7348 | 7356 | 7364 | 7372|7380 | 7388 | 7396 1 2 2 3 4 5 6 6 7
55 7404|7412 | 7419 | 7427 | 7435 | 7443 | 7451|7459 | 7466 | 7474 1 2 2 3 4 5 5 6 7
56 7482|7490 | 7497 | 7505 | 7513 | 7520 | 7528| 7536 | 7543 | 7551 1 2 2 3 4 5 5 6 7
57 7559 | 7566 | 7574 | 7582 | 7589 | 7597 | 7604|7612 | 7619 | 7627 1 2 2 3 4 5 5 6 7
58 7634|7642 | 7649 | 7657 | 7664 | 7672 | 7679|7686 | 7694 | 7701 1 1 2 3 4 4 5 6 7
59 7709|7716 | 7723 | 7731 | 7738 | 7745 | 7752|7760 | 7767 |7774 1 1 2 3 4 4 5 6 7
60 7782|7789 | 7796 | 7803 | 7810 | 7818 | 7825|7832 | 7839 | 7846 1 1 2 3 4 4 5 6 6
61 7853|7860 | 7768 | 7875 | 7882 | 7889 | 7896| 7903 | 7910 | 7917 1 1 2 3 4 4 5] 6 6
62 7924|7931 | 7938 | 7945 | 7952 | 7959 | 7966|7973 | 7980 | 7987 1 1 2 3 3 4 5 6 6
63 7993|8000 | 8007 | 8014 | 8021 | 8028 | 8035|8041 | 8048 | 8055 1 1 2 3 3 4 53 5 6
64 8062 |8069 | 8075 | 8082 | 8089 | 8096 | 8102|8109 | 8116 |8122 1 1 2 & 3 4 5 5 6
65 8129|8136 | 8142 | 8149 | 8156 | 8162 | 8169|8176 | 8182 | 8189 1 1 2 3 3 4 5 5 6
66 8195 8202 | 8209 | 8215 | 8222 | 8228 | 8235 8241 | 8248 | 8254 1 1 2 18 3 4 5 5 6
67 8261 (8267 | 8274 | 8280 | 8287 | 8293 | 8299 8306 | 8312 [ 8319 1 1 2 3 3 4 5 5 6
68 8325 (8331 | 8338 | 8344 | 8351 | 8357 | 8363|8370 | 8376 | 8382 1 1 2 3 3 4 4 5 6
69 8388|8395 | 8401 | 8407 | 8414 | 8420 | 8426|8432 | 8439 | 8445 1 1 2 2 3 4 4 5 6
70 8451 (8457 | 8463 | 8470 | 8476 | 8482 | 8488|8494 | 8500 | 8506 1 1 2 2 3 4 4 5 6
71 8513|8519 | 8525 | 8531 | 8537 | 8543 | 8549 8555 | 8561 | 8567 1 1 2 2 3 4 4 5 5
72 8573|8579 | 8585 8591| 8597 | 8603 | 8609 8615 | 8621 | 8627 1 1 2 2 3 4 4 5 5
73 8633|8639 | 8645 | 8651 | 8657 | 8663 | 8669 | 8675 | 8681 | 8686 1 1 2 2 3 4 4 5 5
74 8692 |8698 | 8704 | 8710 | 8716 | 8722 | 8727|8733 | 8739 | 8745 1 1 2 2 3 4 4 5 5
75 8751 |8756 | 8762 | 8768 | 8774 | 8779 | 8785|8791 | 8797 | 8802 1 1 2 2 3 3 4 5 5
76 8808 (8814 | 8820 | 8825 | 8831 | 8837 | 8842|8848 | 8854 | 8859 1 1 2 2 3 3 4 5 5
77 8865 (8871 | 8876 | 8882 | 8887 | 8893 | 8899|8904 | 8910 8915 1 1 2 2 3 3 4 4 5
78 8921 (8927 | 8932 | 8938 | 8943 | 8949 | 8954 | 8960 | 8965 | 8971 1 1 2 2 3 3 4 4 5
79 8976 |8982 | 8987 | 8993 | 8998 | 9004 | 9009|9015 | 9020 | 9025 1 1 2 2 3 3 4 4 5
80 9031 (9036 | 9042 | 9047 | 9053 | 9058 | 9063|9069 | 9074 | 9079 1 1 2 2 3 3 4 4 5
81 9085 (9090 | 9096 | 9101 | 9106 | 9112 | 9117|9122 | 9128 [9133 1 1 2 2 3 3 4 4 5
82 9138 (9143 | 9149 | 9154 | 9159 | 9165 | 9170(9175 | 9180 [9186 1 1 2 2 3 3 4 4 5
83 9191 (9196 | 9201 | 9206 | 9212 | 9217 | 9222|9227 | 9232 | 9238 1 1 2 2 3 3 4 4 5
84 9243 (9248 | 9253 | 9258 | 9263 | 9269 | 9274|9279 | 9284 | 9289 1 1 2 2 3 3 4 4 5
85 9294 (9299 | 9304 | 9309 | 9315 | 9320 | 9325|9330 | 9335 | 9340 1 1 2 2 3 3 4 4 5
86 9345 (9350 | 9355 | 9360 | 9365 | 9370 | 9375|9380 | 9385 [ 9390 1 1 2 2 3 3 4 4 5
87 9395 (9400 | 9405 | 9410 | 9415 | 9420 | 9425|9430 | 9435 | 9440 (0] 1 1 2 2 3 3 4 4
88 9445 (9450 | 9455 | 9460 | 9465 | 9469 | 9474|9479 | 9484 | 9489 (0] 1 1 2 2 3 3 4 4
89 9494 (9499 | 9504 | 9509 | 9513 | 9518 | 9523|9528 | 9533 | 9538 (0] 1 1 2 2 3 3 4 4
90 9542 (9547 | 9552 | 9557 | 9562 | 9566 | 9571|9576 | 9581 | 9586 (0] 1 1 2 2 3 3 4 4
91 9590 (9595 | 9600 | 9605 | 9609 | 9614 | 9619 9624 | 9628 | 9633 (0] 1 1 2 2 3 3 4 4
92 9638 (9643 | 9647 | 9652 | 9657 | 9661 | 9666|9671 | 9675 | 9680 (0] 1 1 2 2 3 3 4 4
93 9685 (9689 | 9694 | 9699 | 9703 | 9708 | 9713|9717 | 9722 | 9727 (0] 1 1 2 2 3 3 4 4
94 9731 | 9736| 9741 | 9745 | 9750 | 9754 | 9759|9763 | 9768 | 9773 (0] 1 1 2 2 3 3 4 4
95 9777|9782 | 9786 | 9791 | 9795 | 9800 | 9805|9809 | 9814 | 9818 (0] 1 1 2 2 3 3 4 4
96 9823 (9827 | 9832 | 9836 | 9841 | 9845 | 9850 9854 | 9859 | 9863 (0] 1 1 2 2 3 3 4 4
97 9868 (9872 | 9877 | 9881 | 9886 | 9890 | 9894 | 9899 [ 9903 | 9908 (0] 1 1 2 2 3 3 4 4
98 9912 (9917 | 9921 | 9926 | 9930 | 9934 | 9939|9943 | 9948 | 9952 (0] 1 1 2 2 3 3 4 4
99 9956 (9961 | 9965 | 9969 | 9974 | 9978 | 9983|9987 | 9997 | 9996 (0] 1 1 2 2 3 3 3 4
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i)
| 11
N (1] 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
00 1000|1002 | 1005 | 1007 | 1009 | 1012 | 1014|1016 |1019| 1021 (0] (0] 1 1 1 1 2 2 2
.01| 1023|1026 | 1028 | 1030 | 1033 | 1035 1038|1040 | 1042 | 1045 (0] (0] 1 1 1 1 2 2 2
.02 | 1047|1050 | 1052 | 1054 | 1057 | 1059 1062 1064 | 1067 | 1069 (0] 0 1 1 1 1 2 2 2
.03| 1072|1074 | 1076 | 1079 | 1081 | 1084 1086( 1089 | 1091 | 1094 (0] (0] 1 1 1 1 2 2 2
.04 1096|1099 | 1102 | 1104| 1107 | 1109 11121114 (1117|1119 (0] 1 1 1 1 2 2 2 2
.05 1122|1125 1127 | 1130| 1132| 1135 1138(1140 (1143 | 1146 (0] 1 1 1 1 2 2 2 2
.06 1148|1151 1153 | 1156 1159 1161 1164|1167 (1169 | 1172 (0] 1 1 1 1 2 2 2 2
.07 | 1175|1178 | 1180 | 1183| 1186| 1189 1191|1194 (1197 | 1199 (0] 1 1 1 1 2 2 2 2
.08 | 1202|1205 | 1208 | 1211 | 1213 1216 1219|1222 | 1225 | 1227 (0] 1 1 1 1 2 2 2 8,
.09 1230|1233 | 1236 | 1239 | 1242 | 1245 1247|1250 | 1253 | 1256 (0] 1 1 1 1 2 2 2 3
10| 1259|1262 | 1265 | 1268 | 1271 | 1274 1276|1279 | 1282 | 1285 (0] 1 1 1 1 2 2 2 3
.11 1288|1291 | 1294 | 1297 | 1300 1303 1306|1309 | 1312 | 1315 (0] 1 1 1 2 2 2 2 3
.12 1318|1321 | 1324 | 1327 | 1330 | 1334 1337|1340 | 1343 | 1346 (0] 1 1 1 2 2 2 2 3
.13 | 1349|1352 | 1355 | 1358 | 1361 | 1365 1368|1371 | 1374 | 1377 (0] 1 1 1 2 2 2 3 3
.14 1380|1384 | 1387 | 1390 | 1393 | 1396 1400( 1403 | 1406 | 1409 (0] 1 1 1 2 2 2 3 3
15| 1413|1416 | 1419 | 1422 | 1426| 1429 1432|1435 | 1439 | 1442 (0] 1 1 1 2 2 2 3 3
16| 1445|1449 | 1452 | 1455| 1459 | 1462 1466( 1469 | 1472 | 1476 (0] 1 1 1 2 2 2 3 3
.17 1479|1483 | 1486 | 1489 | 1493 | 1496 1500( 1503 | 1507 | 1510 (0] 1 1 1 2 2 2 3 3
.18 | 1514|1517 | 1521 | 1524 | 1528 | 1531 1535 1538 | 1542 | 1545 (0] 1 1 1 2 2 2 3 3
.19| 1549|1552 | 1556 | 1560 | 1563 | 1567 1570|1574 | 1578 | 1581 (0] 1 1 1 2 2 3 3 3
.20 | 1585|1589 | 1592 | 1596 | 1600 | 1603 1607|1611 | 1614 | 1618 [0) 1 1 1 2 2 3 3 3
.21 1622|1626 | 1629 | 1633 | 1637 | 1641 1644|1648 | 1652 | 1656 (0] 1 1 2 2 2 3 3 3
.22| 1660|1663 | 1667 | 1671 | 1675| 1679 1683|1687 | 1690 | 1694 [0) 1 1 2 2 2 3 3 3
.23 | 1698|1702 | 1706 | 1710| 1714 | 1718 1722|1726 | 1730 | 1734 0 1 1 2 2 2 3 3 4
.24 | 1738|1742 | 1746 | 1750 | 1754 | 1758 1762|1766 | 1770 | 1774 (0] 1 1 2 2 2 3 3 4
25| 1778|1782 | 1786 | 1791 | 1795 | 1799 1803|1807 | 1811 | 1816 (0] 1 1 2 2 2 3 3 4
.26| 1820|1824 | 1828 | 1832 | 1837 | 1841 1845|1849 | 1854 | 1858 (0] 1 1 2 2 3 3 3 4
.27| 1862|1866 | 1871 | 1875| 1879 | 1884 1888|1892 | 1897 | 1901 (0] 1 1 2 2 3 3 3 4
.28| 1905|1910 | 1914 | 1919 | 1923 | 1928 1932|1936 | 1941 | 1945 (0] 1 1 2 2 3 3 4 4
.29 1950|1954 | 1959 | 1963 | 1968 | 1972 1977|1982 | 1986 | 1991 (0] 1 1 2 2 3 3 4 4
.30| 1995|2000 | 2004 | 2009 | 2014 | 2018 | 2023|2028 | 2032 | 2037 (0] 1 1 2 2 3 3 4 4
.31| 2042|2046 | 2051 | 2056 | 2061 | 2065 | 2070|2075 | 2080 | 2084 (0] 1 1 2 2 3 3 4 4
.32| 2089|2094 | 2099 | 2104 | 2109 | 2113 | 2118|2123 (2128 2133 (0] 1 1 2 2 3 3 4 4
.33| 2138|2143 | 2148 | 2153 | 2158 | 2163 | 2168|2173 (2178 | 2183 (0] 1 1 2 2 3 3 4 4
.34 2188|2193 | 2198 | 2203 | 2208 | 2213 | 2218|2223 | 2228 | 2234 1 1 2 2 3 3 4 4 5
.35| 2239|2244 | 2249 | 2254 | 2259 | 2265 | 2270|2275 | 2280 | 2286 1 1 2 2 3 3 4 4 5
.36| 2291|2296 | 2301 | 2307 | 2312 | 2317 | 2323|2328 | 2333 | 2339 1 1 2 2 3 3 4 4 5
.37| 2344|2350 | 2355 | 2360 | 2366 | 2371 | 2377|2382 | 2388 | 2393 1 1 2 2 3 3 4 4 5
.38| 2399|2404 | 2410 | 2415 | 2421 | 2427 | 2432|2438 | 2443 | 2449 1 1 2 2 3 3 4 4 5
.39| 2455|2460 | 2466 | 2472 | 2477 | 2483 | 2489|2495 | 2500 | 2506 1 1 2 2 3 3 4 5 5
40| 2512|2518 | 2523 | 2529 | 2535 | 2541 | 2547|2553 | 2559 | 2564 1 1 2 2 3 4 4 5 5
41| 2570|2576 | 2582 | 2588 | 2594 | 2600 | 2606|2612 | 2618 | 2624 1 1 2 2 3 4 4 5 5
42| 2630|2636 | 2642 | 2649 | 2655 | 2661 | 2667|2673 | 2679 | 2685 1 1 2 2 3 4 4 5 6
43| 2692|2698 | 2704 | 2710 | 2716 | 2723 | 2729|2735 | 2742 | 2748 1 1 2 3 3 4 4 5 6
44| 2754|2761 | 2767 | 2773 | 2780 | 2786 | 2793|2799 | 2805 | 2812 1 1 2 3 3 4 4 5 6
.45| 2818|2825 | 2831 | 2838 | 2844 | 2851 | 2858|2864 | 2871 | 2877 1 1 2 3 3 4 5 5 6
.46| 2884|2891 | 2897 | 2904 | 2911 | 2917 | 2924|2931 | 2938 | 2944 1 1 2 3 3 4 5 5 6
47| 2951(2958 | 2965 | 2972 | 2979 | 2985 | 2992|2999 | 3006 | 3013 1 1 2 3 3 4 5 5 6
.48| 3020|3027 | 3034 | 3041 | 3048 | 3055 | 3062|3069 | 3076 | 3083 1 1 2 3 3 4 5 6 6
.49| 3090|3097 | 3105 | 3112 | 3119| 3126 | 3133|3141 | 3148 | 3155 1 1 2 3 3 4 5 6 6
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i)
RO II ( SRETT: )
N (1] 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
.50 | 3162|3170 | 3177 | 3184 | 3192 | 3199 | 3206|3214 | 3221 | 3228 1 1 2 3 4 4 5 6 7
.51 | 3236|3243 | 3251 | 3258 | 3266 | 3273 | 3281|3289 | 3296 | 3304 1 2 2 3 4 5 5 6 7
.52 (3311|3319 | 3327 | 3334 | 3342 | 3350 | 3357|3365 |3373| 3381 1 2 2 3 4 5 5 6 7
.53 | 3388|3396 | 3404 | 3412 | 3420 | 3428 | 3436|3443 (3451 | 3459 1 2 2 3 4 5 6 6 7
.54 | 3467|3475 | 3483 | 3491 | 3499 | 3508 | 3516|3524 | 3532 | 3540 1 2 2 3 4 5 6 6 7
.55 | 3548|3556 | 3565 | 3573 | 3581 | 3589 | 3597|3606 | 3614 | 3622 1 2 2 3 4 5 6 7 7
.56 | 3631|3639 | 3648 | 3656 | 3664 | 3673 | 3681|3690 | 3698 | 3707 1 2 3 3 4 5 6 7 8
.57 | 3715|3724 | 3733 | 3741 | 3750 | 3758 | 3767|3776 | 3784 | 3793 1 2 3 3 4 5 6 7 8
.58 | 3802|3811 | 3819 | 3828 | 3837 | 3846 | 3855|3864 | 3873 | 3882 1 2 3 4 4 5 6 7 8
.59 | 3890|3899 | 3908 | 3917 | 3926 | 3936 | 3945|3954 | 3963 | 3972 1 2 3 4 5 5 6 7 8
.60 | 3981|3990 | 3999 | 4009 | 4018 | 4027 | 4036|4046 | 4055 | 4064 1 2 3 4 5 6 6 7 8
.61| 4074|4083 | 4093 | 4102 | 4111| 4121 | 4130|4140 (4150 4159 1 2 3 4 5 6 7 8 9
.62 (4169|4178 | 4188 | 4198 | 4207 | 4217 | 4227|4236 | 4246 | 42S6 1 2 3 4 5 6 7 8 9
.63 | 4266|4276 | 4285 | 4295 | 4305 | 4315 | 4325|4335 (4345 | 4355 1 2 3 4 5 6 7 8 9
.64 | 4365|4375 | 4385 | 4395 | 4406 | 4416 | 4426|4436 | 4446 | 4457 1 2 3 4 5 6 7 8 9
.65 | 4467|4477 | 4487 | 4498 | 4508 | 4519 | 4529|4539 | 4550 | 4560 1 2 3 4 5 6 7 8 9
.66 | 4571|4581 | 4592 | 4603 | 4613 | 4624 | 4634|4645 | 4656 | 4667 1 2 3 4 5 6 7 9 10
.67 | 4677|4688 | 4699 | 4710 | 4721 | 4732 | 4742|4753 |4764 | 4775 1 2 3 4 5 7 8 9 10
.68 | 4786|4797 | 4808 | 4819 | 4831 | 4842 | 4853|4864 | 4875 | 4887 1 2 3 4 6 7 8 9 10
.69 | 4898|4909 | 4920 | 4932 | 4943 | 4955 | 4966|4977 | 4989 | 5000 1 2 3 5, 6 7 8 9 10
.70 | 5012|5023 | 5035 | 5047 | 5058 | 5070 | 5082|5093 (5105|5117 1 2 4 5 6 7 8 9 11
.71 (5129|5140 | 5152 | 5164 | 5176 | 5188 | 5200|5212 | 5224 | 5236 1 2 4 5 6 7 8 1011
.72 | 5248|5260 | 5272 | 5284 | 5297 | 5309 | 5321|5333 | 5346 | 5358 1 2 4 5 6 7 9 1011
.73 | 5370|5383 | 5395 | 5408 | 5420 | 5433 | 5445|5458 | 5470 | 5483 1 8 4 5 6 8 9 1011
.74 | 5495|5508 | 5521 | 5534 | 5546 | 5559 | 5572|5585 | 5598 | 5610 1 3 4 5 6 8 9 10 12
.75 | 5623|5636 | 5649 | 5662 | 5675 | 5689 | 5702|5715 |5728 | 5741 1 3 4 5 7 8 9 10 12
.76 | 5754|5768 | 5781 | 5794 | 5808 | 5821 | 5834|5848 | 5861 | 5875 1 3 4 5 7 8 9 1112
.77 | 5888|5902 | 5916 | 5929 | 5943 | 5957 | 5970|5984 | 5998 | 6012 1 3 4 5 7 8 10 1112
.78 6026 | 6039 | 6053 | 6067 | 6081 | 6095 | 6109|6124 (6138 | 6152 1 3 4 6 7 8 10 1113
.79 | 6166|6180 | 6194 | 6209 | 6223 | 6237 | 6252|6266 | 6281 | 6295 1 3 4 6 7 9 10 1113
.80 | 6310|6324 | 6339 | 6353 | 6368 | 6383 | 6397|6412 | 6427 | 6442 1 3 4 6 7 9 10 1213
.81 | 6457|6471 | 6486 | 6501 | 6516 | 6531 | 6546|6561 | 6577 | 6592 2 3 5 6 8 9 11 12 14
.82 | 6607|6622 | 6637 | 6653 | 6668 | 6683 | 6699|6714 | 6730 | 6745 2 3 5 6 8 9 11 12 14
.83 | 6761|6776 | 6792 | 6808 | 6823 | 6839 | 6855|6871 | 6887 | 6902 2 3 5 6 8 9 11 1314
.84 | 6918|6934 | 6950 | 6966 | 6982 | 6998 | 7015|7031 | 7047 | 7063 2 3 5 6 8 10 11 1315
.85 | 7079|7096 | 7112 | 7129 | 7145 | 7161 | 7178|7194 | 7211 | 7228 2 3 5 7 8 10 12 1315
.86 | 7244|7261 | 7278 | 7295 | 7311 | 7328 | 7345|7362 | 7379 | 7396 2 3 5 7 8 10 12 1315
.87 | 7413|7430 | 7447 | 7464 | 7482 | 7499 | 7516|7534 | 7551 | 7568 2 3 5 7 9 10 12 14 16
.88 | 7586|7603 | 7621 | 7638 | 7656 | 7674 | 7691|7709 |7727 | 7745 2 4 5 7 9 11 12 14 16
.89 | 7762|7780 | 7798 | 7816 | 7834 | 7852 | 7870|7889 | 7907 | 7925 2 4 5 7 9 11 13 14 16
.90 | 7943|7962 | 7980 | 7998 | 8017 | 8035| 8054|8072 | 8091 | 8110 | 2 4 6 7 9 11 13 1517
.91 | 8128|8147 | 8166 | 8185 | 8204 | 8222 | 8241|8260 | 8279 | 8299 2 4 6 8 9 11 13 1517
.92 | 8318|8337 | 8356 | 8375 | 8395 | 8414 | 8433|8453 | 8472 | 8492 2 4 6 8 10 12 14 1517
.93 | 8511|8531 | 8551 | 8570 | 8590 | 8610 | 8630|8650 | 8670 | 8690 2 4 6 8 10 12 14 1618
.94 | 8710|8730 | 8750 | 8770 | 8790 | 8810 | 8831|8851 | 8872 | 8892 2 4 6 8 10 12 14 1618
.95 | 8913|8933 | 8954 | 8974 | 8995 | 9016 | 9036|9057 | 9078 | 9099 2 4 6 8 10 12 15 1719
.96 | 9120(9141 | 9162 | 9183 | 9204 | 9226 | 9247|9268 9290 | 9311 2 4 6 8 11 13 15 1719
.97 | 9333[9354 | 9376 | 9397 | 9419 | 9441 | 9462|9484 | 9506 | 9528 2 4 7 9 11 13 15 17 20
.98 | 9550|9572 | 9594 | 9616 | 9638 | 9661 | 9683|9705 | 9727 | 9750 2 4 7 9 11 13 16 1820
.99 | 9772|9795 | 9817 | 9840 | 9863 | 9886 | 9908|9931 | 9954 | 9977 2 5 7 9 11 14 16 1820
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1.17
1.18
1.19

1.20
1.21

1.22
1.23

1.24

1.26
1.27

1.30
1.31

1.32
1.33

1.34
1.35
1.36

2.1

2.2

SAHTAT

FT I U Ul o I

~15x10%g, 1.25 x 10* m

T 1

(i) 4.8x10° (i) 2.34 x 10°  (iii) 8.008 x 10®>  (iv) 5.000 x 10?
i 2 (i) 3 (iii) 4 (iv) 3

(vi) 5

(i) 34.2 (i) 10.4 (iii) 0.0460 (iv) 2810

(%) o™ S 1
(i) (10°kg, 10°ng)
(iii) (10°L, 10°dm?

6.00 x 10" m =0.600 m

() B a2l (ii) A 9 2
(iii) e &Y (iv) B g 2l
(v) A 2l

(i) 2.43 x 10°g (i) =

@) () (10°mm, 10" pm)

(iii) TTESeM sTfafshan &1 &aM; 5.72 x 10°g

TH S
(i) 2.87 x 10"''m

(i) 1.515x 10"'m

(iii) 2.5365 x 10°kg

1.99265 x 10%%g

G 3 (ii) 4

(iii)) 4

39.948 g mol™

(i) 3.131 x 10*° 9] (i)

TAA g5 CH, Al 398 26.0 g mol ', 310 I3 C,H,

0.94 g CaCO,
8.40 g HC1

(i) 1.099 x 1027 g/
(i) 5.48 x 107 kg, 9.65 x 10*C

() 6.022 x 1024 seieHA

13 W]

Tehth 2
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2.3
2.4
2.5
2.6

2.7

2.8
2.9
10
11
12
13
14
15
16
17
18

N
—
©

2.20
2.21

2.22

2.23
2.24

2.25

2.26
2.27
2.28

2.29
2.30

2.31
2.33

(ii) () 2.4088 x 102! =JgH
(@) 4.0347 x 10 kg

(iii) () 1.2044 x 1022 e[
(@ 2.015 x 10° kg

7,6: 8,8: 12,12: 30,26: 50, 38

@ Ci (@ U (iii) Be
5.17 x 10 s71, 1.72 x 10%m™!
(i) 1.988 x 10718 g (i) 3.98 x 10°15J

6.0 x 102 m, 5.0 x 10°s!Td 16.66 m™!
2.012 x 1016 ®eA
(i) 4.97 x 10719 J (3.10 eV); (ii) 0.97 eV (iii)
494 kJ mol!
7.18 x 10191
4.41 x 10s7!, 2.91 x 10718J
486 nm
8.72 x 10720J
15 IS @M
(i) 8.72 x 1020J (i) 1.3225 nm
1.523 x 106 m!
2.08 x 107! ergs, 950 A
36478
3.55 x 10-!!m
8967A
Na*, Mg?*, Ca?*; Ar, S> @ K*
() =) 1s2 (@ 1s? 2s? 2pS; (M 1s22s22pb
n=>5
n=3;1=2m,=-2-1,0, +1, +2 (¥ TF M)
(i) 29 =M
1,2, 15
G m,
0 0
1 -1,0,+1
2 -2,-1,0,+1,+2
(i) ! =2; m=-2, -1,0,+1,+2
(iii) 2s, 2p
&) 1s, (@ 3p, (M 4d T (=) 4f
(), (M 91 () Foa T 2

(F) 16 TCHRM (@) 2 TRM

n=2dn=1
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2.34

2.35
2.36

2.37

2.38
2.39

2.40

2.41

2.42
2.43

2.44

2.45

2.46
2.47
2.48

2.49
2.50
2.51

2.52
2.53
2.54

2.55
2.56
2.57
2.58
2.59
2.60

2.61
2.62
2.63
2.64
2.65

2.66
2.67

233

8.72 x 107187 Hfd TTHI[

1.33 x 109

0.06 nm

(%) 1.3 x 102 pm (@ 6.15 x 107 pm

1560

8

ToIeh TWHIT] o DI A B o HRU1 SAEH ¢ HU UK B &, 91 Teioh A9k W HH He e
% TN HH ¢ H0 Toefid e

foreht feu U a<a o TEeenfieRl ® Wield St e THH qe 9HH WHTY] $HiE o fu seram g
=1 81 gehdt 2l

81
35

mer

Br

56 3+
ke

Hif® TRl > X-fHTol > FEf (amber) T > AEHIGRT > TH.TH.

3.3x 106 J

(#) 4.87 x 10 g1 (@) 9.0 x 109 m (7) 32.27 x 1020 J =) 6.2 x 1018
10

8.28 x 10710 J

3.45 x 1022 J

(&) 2@elt o 2ef 652.46 nm (@) fafHor #1 el 9 4.598 x1014 571

(M) el T Wi & TS el 9.29 x 1020J, HERcERH M o 4.516 x 105 ms™!
530.9 nm

4.48 eV

7.6 x 103 eV

3T, 5

434 nm

455 pm

494.5 ms!

332 pm

1.516 x 103¥m

gftsqfg & foman S Sehan TR TEt wH SAff=ad 9 wH 2

(V) < (i) = (iv) < (vi) = (iii) < (i)

4p

i) 2s (i) 4d (iii) 3p

Si

(=) 3 @ 2 (T 6 (=N 4 (&) zero
16
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5.1
5.2
5.3
5.4
5.5
5.6
5.7

5.8

5.9
5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17

5.18

5.19
5.20
5.21
5.22

6.2
6.3
6.5
6.6
6.8

6.9

6.10
6.11

6.12

Tehh 5
(ii)
(iii)
(ii)
(iii)
@)
(iv)
q=+701d
w = -394 J, Fiifer Fhm g0 wE fohan T 2
AU = 307 J
- 743.939 kJ
1.067 kJ
AH = -7.151 kJ mol™*!
- 314.8 kJ
AH=-778 kJ
- 46.2 kJ mol™!
- 239 kJ mol!
326 kJ mol!
AS >0
2000 K

WA fame

AH 0T (3T Soll Gt 2t §1) A1 AH 0 21 (370pef § e ) qorl o %8

e Bl ©1)

0.164 kJ, ¥l Ta: yafdd &l 2
-5.744 kJ mol!

NO(g) 3/l €, fhg NO, (g) S

4., = * 286 kJ mol™!
AS,  =959.73J K!

T 6

12.229

2.67 x 10*

(i) 4.33 x 10™* (i) 1.90
1.59 x 107%®

[N,] = 0.0482 molL", [O,] = 0.0933 molL"', [N,O] = 6.6 x 10! molL™

NO 3 0.0352 mol @®f Br, 3 0.0178 mol
7.47 X 10" M"!
4.0

Q, = 2.397 x 10°. &I, sfufshan wrerewen | & 2
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6.14

6.15
6.16
6.17
6.18

6.19
6.20
6.21
6.22
6.23
6.24
6.27
6.30
6.31
6.33
6.34
6.35
6.36
6.37
6.38
6.41
6.42
6.43

6.44
6.45

6.46
6.47
6.48
6.49
6.50
6.51
6.52
6.53
6.54
6.55
6.56
6.57
7.58

0.44

H, A7 I, Y& T 0.068 mol L'!

[1,] = [CL] = 0.167 M, [IC]] = 0.446 M

[Csz]eq = 3.62 atm

(i) [CH,COOC,H,][H,0] / [CH,COOH][C,H OH]

(i) 3.92 (i) @, T WM K_¥ ¥ T, 3Td: Wr=awen T&l wenfad s

M % faT 0.02molL!

[P.] = 1.739atm, [P_,] = 0.461atm.

&1, sifafsran gru stfersh Scars |

3 X 10 molL™!

0.149

(%h) — 35.0kdJ, (@) 1.365 x 10°¢

[pHZ]eq = [pBrzleq = 2.5 x 10?Dar, [Pyl = 10.0 bar
(@) 120.48

[H2]eq = 0.96 bar

2.86 x 1022 M

5.85%1072

NO,", HCN, CIO,, HF, H,0, HCO,", HS

BF,, H*, NH,"

F-, HSO,, CO>

NH,, NH,", HCOOH

2.42

1.7 X 10*M

F=15x 10", HCOO= 5.6 x 10!!, CN= 2.08 x 10°°

[l )= 2.2 X 106, oc = 4.47 x 105, Qifgaq HiAcRe foe@™ d o = 108

[HS']= 9.54 X 105, in 0.1M HCI [HS] = 9.1 X 10®M, [S*]= 1.2 X 107**M, in 0.1M
1.09 x 10-'°M

[Ac’]= 0.00093, pH= 3.03

[A7] = 7.08 x10°M, K =5.08 x 107, pK = 6.29

(sp) 2.52 (@) 11.70 (1) 2.70 (&) 11.30

() 11.65 (@) 12.21 (M 12.57 (&) 1.87

pH =1.88, pK, = 2.70

K, =1.6x%10° pK, =5.8

a=6.53x10% K, =2.35x 107

(sk) 0.0018 b) 0.00018

o = 0.0054

(k) 1.48 x 107"M, (@) 0.063 (1) 4.17 X 10°M  (¥) 3.98 x 10~
(k) 1.5 x 10"M, (@ 10°M, (1) 6.31 X 10°M (%) 6.31 x 103M
[K'] = [OH] = 0.05M, [H'] =2.0 x 10*M

[Sr*] = 0.1581M, [OH] = 0.3162M , pH = 13.50
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6.59
6.60

6.61
6.62

6.63
6.64

6.65
6.66

6.67

6.68
6.69
6.70
6.71
6.72
6.73

o =1.63 x 102, pH = 3.09. %! 3Ufd § 0.01M HCI, a = 1.32 x 102

K, = 2.09 X 10~ 1 & &1 HEl = 0.0457

pH = 7.97. 5id fadS &1 AR = 2.36 x 10°

K =1.5x10°

NaCl, KBr foef@M 33 NaCN, NaNO, 791 KF faeio & NH,NO, faee i 2
(@) T fae@[ pH=1.9 (@) @@0 foe@d &1 pH 7.9

pH = 6.78
(%) 12.6 (@ 7.00 () 1.3

faTeR %HS S= 0.65 x 10*M; Ag* &l HIeRdl = 1.30 x 10“M

R IE I CRIE

CrO,> ! HIeRdl = 0.65 X 10~M; SFH HHS S = 1.1 x 10-°M; Ba2* T CrO,> Y& i HeRdl =

1.1 x 10°M; i TESEARE S = 1.39 x 1071°M:;

Fe* 1 HIGRdl = 1.39 x 10-1°M; [OH] Tl HIGRdl = 4.17 x 1071°M;
TE FANEES S = 1.59 x 102M; Pb?* &l HIGRAl = 1.59 x 102M

Cl- %1 HIGRA = 3.18 x 102M; AERIH 3AEEE S = 2.24 x 1071°M;
Hg,> ! HIeIdl = 2.24 X 10-1°M T 1 1 HIeHdl = 4.48 X 101°M
faeer wwe stfus foea € qen HieRdl =1 31 = 91.9

g rFaT &

feer deiue 3.317 T s foed B

oot &t SAfushary HieRdl 2.5 x 10°M

2.43 WX =t

FHeHEY geee foead § gavur g
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