Honors Chemistry Reference Tables
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: Formula ‘ Constants
AE =hv b= 6.63E s
c= v c= 30 E 8 11]/5
- lev=160E"]
PV =nRT R=0.0821 L-atm/mol'K
RV, _ RV, = 8.31 L'kPa/mol'K
T
Ptqlal=Pl +Py+P3+ ..
B 1M
b M,
¢=mCAT C=4181/g"°C
q= rnHV Hv {wa[gr_) = 2260 J/g
g= mH; Hy owaen = 334 /g

moles solute
m =

kg solvent

i a
Kf(waler) =1.81"C m
Kb {water) = 0.512 OC m

ATy =1Km
ATy, = 1Kym
A,.-'l = '}7.4
n,+n,
P AT XA P OA
NaVa=NpVs Ky =[OH[H]=1.0E" " @ 25°C

AG® = AH®-TAS®
AS®= ¥ S° products - T'8°

reactants

AH"= 3H® products - T HC reactants
AG%= TG products - 3G reactants

H' =1.0078252 amu
ot = 1.0086652 amu
1 amu=1.66 E~* kg




Solute per 100 g of H,O (g)
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Table G Solubility Curves
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Table H
Vapor Pressure of Four Liquids
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Table F
Solubility Guidelines for Aqueous Solutions
lons That Form b i lons That Form E ti
Soluble Compounds E—— Inoluble Compounds R
, Bii m when combined with Ag”, 2 when combined with Group 1
Halides (CI', Br', I) Ps” o ng,z Chromate (CrO4™) ] Mg"z, or NH4*
4 when combined with Ag”, _ when combined with Group 1
2 .
Sulfates (SO4™) Ca® Sr*2 Ba®2 or Pb*2 Hydroxide (OH) ions, Ca*2. Ba*2, Sr*2 or NH*




Table 1
Heats of Reaction at 101.3 kPa and 298 K

Reaction AH (k])*
CH,lg) + 20,(g) — CO,(g) + 2ZH,00€) —500.4
CoHglg) + 50,(g) — 3C0,(g) + 4H,00€) —2219.2
2CH (4(€) + 250,(g) —— 16C0,(g) + 1SH,00€)  -10043
2ZCH,0H€) + 30,(g) — 2C0,ig) + 4H,00€) —1452
C,HOH(€) + 30,(g) —— 2C0,(g) + 3H,O(£) —1367
CeH a0g(s) + 60,(g) —— BCO0,(g) + 6H,0) —2504
2C0(g) + O,4(g) — 2C0,(g) —566.0
Cls) + Oylg) — CO,4lg) —303.5
4Al(s) + 30,(g) —— 2ALO4(s] —3351
Nylg) + O4lg) — 2NOig) +182.6
Nylg) + 2040 g) — ZNO,(g) +66.4
2H,lg) + Oylg) — 2H,0(g) —483.6
ZH4lg) + Oylg) — 2H,0(€) —-571.6
N, (g) + 3Hylg) — 2NH (g 015
2C(s) + 3Hylg) — CyHglg) —84.0
2C(s) + 2H,lg) — C H,lg) +52.4
200s) + Hylg) — C,H,lg) +227 4
H,lg) + Iig) — 2HI(g) +53.0
KNO(s) 2% K+*(aq) + NO,(aq) +34.80
NaOH(s) 2% Na*(aq) + OH(aq) 4451
NH,Clis) LN NH *aq) + Cl(ag) +14.78
NH NO,(s) i:‘ﬂl;[ ac)) + NO;(aq) +25.60
NaCl(s) —2% Na*(aq) + Cl(aq) +3.88
LiBr(s) 2% Li¥ aq! + Br{aq) —48.83
H*aq) + OH™(aq) — H,O0{] —53.5

*Minus sign indicates an exothermic reaction.




Table |
Activity Series**

Most| Metals Nonmetals | Most
Li F,
Rh Cl,
K Br,
Cs [
Ba
Sr
Ca
Na
Mg
Al
Ti
Mn
AV
Cr
Fe
Co
Ni

Sn
Ph

H-H-I IE.

Ag

Y Au |
Least Least

**Activity Series based on hydrogen standard

Note: H, is not a metal



El:l

Half-Reaction vots)

Fylg + 2 ZF *a87

BHY +Mnd,” + S Mt + 4HO +1.51
At + 3T Auis) +1.50
Clig)+2e — 2017 +1.38
14H" + Cry0yp + B~ = 20F + THO *1.3
4HY + 0fz) + e ZHO +1.5
4H* + M5 + 2e— Mn®t + ZH,O +l.2
Er,f#) + 22— ZBr +1 .8

Hz*t + 2= Held +0.85

Azt +e” = Agls) +0.80

Hzo** + 207 2Hgr) +0.50

Fe?t +o™ Feit +0.77

L)+ e 2I- +0.54

Cu* + e — Culs) +0.52

Cu?t + Zem— Culs) +0.34

4HY + 30,4 +2em 5O,(aq) + ZH,O +0.17
ontt & 2em gndt +0.15

2H* +2e7= Hyg) 000

Pt + 26— Phis) -0.15

Sndt 4 2o Snis) -0.14

Hi2* + 2a7= Hils) 025

Codt +2a™— Cals) 025

Fedt + Zem Fels) -0.45

CEt + 3™ Oils) -0.74

Tt + 2 Tiis) -0

2Hy0 + 2" = 20H™ + Hye) -0.83

Mn2* + 2 MnGs) -1.19

AFF +3e = AYs) -1.68

Mzt + 2~ — Mgs) -2.37

Hat +e” = Has) -2.71

Catt + Za™ = Cds) -4.87

St 4 Zem 5 Sos) -2.58

Badt + 2e— — Bals) -2

Cst +e” 5 Cals) -a.5a

EY +e” = K -25

Fb* +& — Fhis) -4.58

-3.04

Lit+e = Lia

Tablé N: Standard Electrode
Potentials

lonic ConcentrationsM Water
at 298K, 1 atm



Table N
Selected Radioisotopes

Nuclide Half-Life Decay Nuclide
Mode Name

195 Au 2,60 d P~ gold-198
14C 5730y B carbon-14
37Ca 175 ms B+ calcium-37
A0 526y P cobalt-G0
1370y 3023 y p- cesium-137
WFe 8.51 min B+ iron-53
220y 27.5 s o francium-220
SH 1226y B~ hydrogen-3
B 8.07d p iodine-131
K 1.23 s Bt potassium-37
42K 124 h B~ potassium-42
89Ky 10.76 y R- knpton-85
16N 125 B~ nitrogen-16
19Ne 17.2 s B+ neon-19
32p 14.3 d p~  |phosphorus-32
239py 244 x 104y a  |plutoninm-239
226Ra 1600 v o radium 226
222Rn 3.82d o radon-222
WSt 28.1y P~ strontiurm-90
®Tc 213 x 107y P~  [technetium-99
232Th 14x 1010y a thorium-232
233y 1.62x 100y o uraninm-233
23y T1x10P%y uraninm-235
2381 4.51 x 10%y uraninm-238

ms = milliseconds: s = seconds: min = winutes:

h = hours; d = days: y = vears




Organic Prefixes

Tahle P

Prefix Number of
Carbon Atoms
methi- ]
eth- 2
prop- 3
but- 4
pent- 2
hex- 6
hept- i
oct- 8
non- 4
dec- 10
Table Q

Homologous Series of Hydrocarbons

Name Ceneral Examples
Formula Name Structural Formula
H H
alkanes C Hay o ethane H— (lﬁi—(lj:—l I
I|I I|I
H H
alkenes C Hs, ethene :(Z:=£;i
H H
allymes CH, o ethyne H—C=C—H

n = number

of carbon atoms




The Electromaanetic Spectrum



