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Table A Table D
Standard Temperature and Pressure Selected Units
Name Value Unit Symbol Name Quantity
Standard Pressure 101.3 kPa | kilopascal m meter length
1 atm atmosphere
g gram mass
Standard Temperature | 273 K kelvin P scal
0°C degree Celsius 4 pasea PTEssure
K kelvin temperature
mol mole amount
of substance
_ Table B I oule energy, work,
Physical Constants for Water J quantity of heat
s second time
Heat of Fusion 334 J/g
— L liter volume
Heat of Vaporization 2260 J/g
. ) ppm part per million concentration
Specific Heat Capacity of HyO (€)  4.18 J/ge°C
M lari solution
molarity concentration
Table C
Selected Prefixes
Table E
Selected Polyatomic lons
Factor Prefix Symbol y
103 kilo- H,0* hydronium CrO 42_ chromate
101 deci- d Hg22+ dimercury (I) Cr2072_ dichromate
102 centi- ¢ NH 4t ammonium MnO e permanganate
1073 illi- _ _ .
milli m g%{H%OOZO,} scetate NO, nitrite
106 micro- u 3 NO5~ nitrate
1079 nano- n CN™ cyanide 022— peroxide
. 2- .
10-12 pico- P CO, carbonate OH- hydroxide
HCO4~ hydrogen 5
carbonate PO, phosphate
C,0,2 oxalate SCN~ thiocyanate
ClO- hypochlorite SO,> sulfite
ClOy~ chlorite SO 42* sulfate
ClO5~ chlorate HSO,~ hydrogen sulfate
Clo,~ perchlorate S 2032* thiosulfate
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Table F
Solubility Guidelines for Aqueous Solutions

Ions That Form Ions That Form

Soluble Compounds | Exceptions Insoluble Compounds | Exceptions

Group 1 ions carbonate (CO32_) when combined with Group 1
(Li*, Na*, etc.) ions or ammonium (NH,*)
ammonium (NH,*) chromate (CrO 42*) when combined with Group 1

ions, CaZ*, Mg2+, or

nitrate (NO;3") ammonium (NH,*)

acetate (C2H302_ or phosphate (PO 43_) when combined with Group 1

CH,COO0") ions or ammonium (NH,*)
?I}; %rgg(il; carbonate sulfide (S*) when combined with Group 1
3 ions or ammonium (NH,*)
chlorate (ClO4") hydroxide (OH") when combined with Group 1
perchlorate (C1O,") ions, Ca2*, Ba2*, Sr2*, or

ammonium (NH,*)

halides (CI-, Br—, I7) when combined with
Ag*, Pb2+, and ng2+

sulfates (SO 42_) when combined with Ag*,
Ca2*, Sr2*, BaZ*, and Pb2+

Table G Solubility Curves
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Table H
Vapor Pressure of Four Liquids
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Table I

Heats of Reaction at 101.3 kPa and 298 K

Reaction AH (k])*
CH,(g) + 20,(g) — COy(g) + 2ML,0(C) -890.4
CyHg(g) + 50,(g) —> 3CO,(g) + 4H,0(€) -9919.2
9CH 4(€) + 250,(g) —> 16C0,(g) + 10943
2CH;0H(€) + 304h(g) —> 2C0,(g) + 4H,0(€) -1452
C,HLOH(€) + 30,(g) —> 2C0,(g) + 3H,0(¢) ~1367
CeH 504(s) + 604(g) —> 6C04(g) + 6H,O(€) 9804
2C0(g) + Oy(g) —> 2CO04(g) -566.0
C(s) + Oy(g) —> CO4(g) -393.5
4Al(s) + 30,(g) —> 2A1,04(s) -3351
Ny(g) + Oylg) —> 2NO(g) +182.6
Ny(g) + 204(g) — 2NO,(g) +66.4
2H,(g) + Oy(g) —> 2H,0(g) -483.6
2H,(g) + Oy(g) —> 2H,0(¢) -571.6
N, (g) + 3Hy(g) —> 2NH;(g) -91.8
2C(s) + 3H,(g) —> CyH(g) 84,0
2C(s) + 2H,(g) —> C,H,(g) +52.4
2C(s) + Hy(g) —> C,H,(g) +297.4
Hy(g) + 12( ) — 2HI(g) +53.0
KNOj4(s) 200 K*(aq) + NO5(aq) +34.89
NaOH(s) —2% Na*(aq) + OH(aq) ~4451
NH,Cl(s) —2% NH,*(aq) + Cl-(aq) +14.78
NH,/NO4(s) NH4 (aq) + NO5(aq) +25.69
NaCl(s )—> Na*(aq) + Cl(aq) +3.88
LiBr(s )—> Li*(aq) + Br(aq) —48.83
H*(aq) + OH (aq) —> H,0(£) -55.8

*Minus sign indicates an exothermic reaction.

Table J
Activity Series**

Most| Metals Nonmetals | Most
Li F,
Rb Cl,
K Br,
Cs I,
Ba
Sr
Ca
Na
Mg
Al
Ti
Mn
Zn

| Au ]
Least Least

**Activity Series based on hydrogen standard
Note: Hy is not a metal
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Table K
Common Acids

Formula Name
HCl(aq) hydrochloric acid
HNO4(aq) nitric acid
H,S0,(aq) sulfuric acid
H;PO4(aq) phosphoric acid
H,CO4(aq)

or carbonic acid
COy(aq)
CH;COOH(aq) ethanoic acid
or L
HC,H,0,(aq) (acetic acid)
Table L
Common Bases

Formula Name
NaOH(aq) sodium hydroxide
KOH(aq) potassium hydroxide
Ca(OH),(aq) calcium hydroxide
NHj;(aq) aqueous ammonia

Table N
Selected Radioisotopes

Nuclide Half-Life Decay Nuclide
Mode Name

198Au 2.69 d B~ gold-198
14¢ 5730y in carbon-14
37Ca 175 ms B* calcium-37
60Co 5.26 y B~ cobalt-60
137Cs 30.23 y B~ cesium-137
53Fe 8.51 min B+ iron-53
220Fy 275 s o francium-220
SH 12.26 'y in hydrogen-3
131} 8.07d B~ iodine-131
3TK 1.23 s B+ potassium-37
42K 124 h B potassium-42
85Kr 10.76 y B~ krypton-85
16N 72s B~ nitrogen-16
9Ne 17.2s B+ neon-19
32p 14.3d B~  |phosphorus-32
239Py 2.44 x 10*y o |plutonium-239
226Ra 1600 y a radium-226
222Rn 3.82d o radon-222
90gy 28.1y B~ strontium-90
MTe 2.13x 10°y =~ | technetium-99
232Th 14 x 1010y a thorium-232
233y 1.62x 10°y o uranium-233
235y 7.1 x 108 y o uranium-235
238y 451 x10%y a uranium-238

Table M
Common Acid-Base Indicators
Approximate
Indicator pH Range Color
for Color Change
Change
methyl orange 3.9-4.4 red to yellow

bromthymol blue 6.0-7.6 yellow to blue
phenolphthalein 8.2-10 colorless to pink
litmus 5.5-8.2 red to blue
bromcresol green 3.8-5.4 yellow to blue
thymol blue 8.0-9.6 yellow to blue
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h = hours; d = days; y = years




Table O
Symbols Used in Nuclear Chemistry

Name Notation Symbol
alpha particle ZéHe or ‘éa a
beta particle (electron) _(ie or _01[3 B~
gamma radiation 8y Y
neutron (1)n n
proton %H or %p P
positron fie or +01[3 p*
Table P
Organic Prefixes
Prefix Number of
Carbon Atoms
meth- 1
eth- 2
prop- 3
but- 4
pent- 5
hex- 6
hept- 7
oct- 8
non- 9
dec- 10
Table Q
Homologous Series of Hydrocarbons
Name General Examples
Formula Name Structural Formula
H H
alkanes C,Hy, .5 ethane H— (:]—(:]—H
H H
H /H
alkenes C, H,, ethene \C=C
/ \
H H
alkynes C,H,, ethyne H—C=C—H

n = number of carbon atoms
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Table R
Organic Functional Groups

Class of

Functional

General

Compound Group Formula Example
—F (fluoro-) R—X
halide —Cl (chloro-) | (Xrepresents | CH,CHCICH,
(halocarbon) | —Br (bromo-) | any halogen) 2-chloropropane
—1I (iodo-)
CH,CH,CH,OH
alcohol —0H R—OH 322
1-propanol
ether —0— R—O—R’ CH;0CH,CH,
methyl ethyl ether
i i !
ldehyd _
aldehyde —C—q R—C—H CH;CH,C—H
propanal
i i I
ketone —C— R—C—R' CH;CCH,CH,CHj,
2-pentanone
i ’ i
. ‘-d _
organic aci — C—OH R—C—OII CHSCHZC OH
propanoic acid
(@) (I)I 0
ester 4o R—C—0—p | CH;CH,COCH,
methyl propanoate
. R CH.CH,CH,NH
amine | | B2 22
—N— R—N—R" 1-propanamine
0 o i
amide —
—C—NH R—C—NH CHACH,C—NH,
propanamide
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R represents a bonded atom or group

of atoms.




] ]
g Periodic Table of the Elements
9
S
[
al 1 18
. 1
1.00794 5 KEY 4.00260
1 H Atomic Mass — [12.011 —4 | =— Selected Oxidation States H e
1
1 Symbol — | 5 Relative atomic masses are based
120 =
on '“C = 12.000
Group Group
1 2 Atomic Number —s Note: Mass numbers in parentheses 13 14 15 16 17 18
6.941 9.01218 2 _ _ are mass numbers of the most 10.81 +3[12.0111 ~4]14.0067 3 15.9994 -2(18.998403  -1]20.179 0
LI B e Electron Configuration — 2-4 stable or common isotope. B c 2 N i 0 F N e
2 +2
4 ) 6 7 218 9 10
2-2 2-3 2-4 2-5 15(2-6 2-7 2-8
2298977 +1]24.305 2 2698154 +3[28.0855 -4(3097376  -3|32.06 -2|35.453 -1{39.948 0
N M Al | Si{ P9 S+ Cls A
+4 +5 +6 +3
> 11 d 12 g Group 13 14 I 15 16 S 17 18 r
+
2-8-1 2-8-2 3 4 3 6 7 8 9 10 11 12 |o8s 2-8-4 2-8-5 2-8-6 2-8-7 2-8-8
39.0983 +1[40.08 +2[44.9559 +3]47.88 +250.9415 +2|51.996 +2|54.9380 +2(55.847 58.9332 +2|58.69 +2[63.546 +1]65.39 +269.72 +3[72.59 -474.9216 -3(78.96 -2179.904 -1[83.80 0
K c T =43 +3 +3 +3 +3 LI +2 G +2 +3 S +4 +1 K +2
4 4 6 4 5 +6 5
4 a|Sc| Ti Vi Cr<Mni Fe’| Co| Ni'|Cui Zn | Ga  Ge‘{ As‘ Se-| Br- Kr
19 20 23 24 29 30 31 32 33 34 35 6
2-8-8-1 2-8-8-2 2 8 9-2 2 8-10-2 2-8-11-2 2-8-13-1 2-8-13-2 2 8 14-2 2 8-15-2 2-8-16-2 2-8-18-1 2-8-18-2 2-8-18-3 2-8-18-4 2-8-18-5 2-8-18-6 2-8-18-7 2-8-18-8
85.4678 +1(87.62 +2/88.9059 +3[91.224 +4[92.9064 +3[95.94 +3[ (98) +4[101.07 3/102.906 +3[106.42 +2[107.868 [ 112.41 +2[114.82 «3[118.71 +2]121.75 -3[[127.60 -2(126.905 -1]131.29 0
Z N b +5 IVI +6 +6 R Rh Pd +4 I S +4 S +3 T +4 +1 +2
7 +5 +6 5 4
s| Rb | 8r | Y | Zr o Tc'| Ru Ag | Cd | In | Sn'| Shq{ Te | 3 Xe:
38 39 40 42 43 46 47 48 49 50 92 53 94
2 8 18-8-1 2-8-18-8-2 2-8-18-9-2 2-8-18-10-2  [2-8-18-12-1  |2-8-18-13-1  [2-8-18-14-1 2 8 18-15-1 2 8 18-16-1  [2-8-18-18 2-8-18-18-1  |2-8-18-18-2  [2-8-18-18-3  [2-8-18-18-4  |2-8-18-18-5  |2-8-18-18-6  [2-8-18-18-7  [2-8-18-18-8
132.905 +[137.33 2[138.906 +3]178.49 +4]180.948 +5(183.85 +6] 186.207 +4]1902 3[192.22 195.08 +2]196.967 120059 1[204.383 1 [207.2 +2(208.980 +3[ (209) 2] 210) (222)
Cs |Ba | La| Hf | T WR“O”I P“‘A“H*ZTI”’P” i Pol A R
s| Cs | Ba | La a e’ 0s’| Ir | Pt Au g b'| Bi | Po| At n
73 74 79 82 83 85
2 8 18-18-8-1 2 8 18-18-8-2 2 8 18-18-9-2 **18-32-10-2 -18-32-11-2 [-18-32-12-2 18 32-13-2 18 32-14-2 18 32-15-2 18-32-17-1 -18-32-18-1 18 32-18-2 18-32-18-3 -18-32-18-4  [-18-32-18-5 18 32-18-6  |-18-32-18-7 18 32-18-8
(223) 226.025 +2]227.028 +3](261) (262) (263) (264) (265) (268) (269) (272) (277) (285)
7 Fr Ra | Ac | Rt | Db | Sg | Bh | Hs | Mt |Uun|Uuu|Uub Uug
104 105 106 107 108 109 111 112 114
18321881 18321882 18321892
*The systematic names and symbols for elements of atomic numbers above 109
**Denotes the presence of (2-8-) will be used until the approval of trivial names by IUPAC.
for elements 72 and above
140.12 3| 140.908 +3[144.24 (145) +3[150.36 2151.96 +2|157.25 3[158.925 +3[162.50 3[164.930 +3]167.26 3[168.934 +3[173.04 2|174.967 +3
_Ce : Pr Nd Pm Sm Eu” Gd _Th Dy Ho Er Tm | Yb 1 Lu
63 I
232.038 +4]231.036 +4(238.029 +3]237.048 +3[(244) +3|(243) (247) 3| (247) +3(251) +3](252) (257) (258) (259) (260)
+5 +4 +4 +4 +4
5 5 5
Th | Pa’) U: Np: Pu: Am Cm Bk'| Cf | ES |Fm [ Md | No | Lr
91 92 3 94 97 98 99 100 101 102 103

Reference Tables for Physical Setting/ CHEMISTRY

Reference Tables for Physical Setting/ CHEMISTRY



091 90<'9 0S9¥ S o1 0¥9 WINuod1TZ 17 oF
SLT 69% ¥ T19¢ S6L1 | 009 wmpA X 6€
1z 0¥SG LS9T cho1 01 6¥S wWnHuoLs 18 €
S ces1 196 cle S0 SO wnpiqn qQu LE
€01 €L€00°0 121 LTT — Tgel uoydAny o 9¢
Cll cale Tes 992 0'¢ OFLT ouUIIOI( g e
0¥l 06LF SS6 06¥ 9% 176 WInIupas o9 b
6¢T 08L°S 68 0601 (' 76 oruasIe % €
LET €ee'g €o1¢ 1131 07 T9L wnueuwes 99 3¢
54! L06°S 9.9 €0g S 6LS wnes e I
el ceT'L 0STT €69 LT 906 ouz uz, 0€
Sl 0968 0783 LGET 61 CFL 1oddoo tle} 63
i« 306°S Q00¢ 93L1 61 LEL [P IN 83
<zl 006°S 541 S9L1 61 09L eqoo ) L3
931 PLS L €30¢ 8081 S c9L o o 93
el 0¥ L CELTT LIST 91 11 oSouTSUEW U\ T
0¢T 061 "L Cr63C 013 LT €S9 wWnuoIyd o) ¥
el 0019 0S9¢ 0915 91 1<9 wmnpeuea A €3
cpl 0FS¥ 08<¢ £e61 Ql 629 wmnyuey 1L 3%
291 686G POTE PIST Pl €€9 wngpueds o 13
L61 0SS’ T LGLT CITL 01 065 wWnioped €D 03
ces 398°0 L¥OT LS §0 61F winssejod 3 61
$S €SL100°0 L8 7S — 13ST uoge 1y ST
L6 P13200°0 6T LI s €31 oULIO[PD 10) LT
L3l 0L0°G SIL 98¢ 9% 0001 myns S 91
Sgl 028'T 1899 LTS e G101 snaoydsoyd d 31
el 63€°C S29% €891 61 LS. uooI[Is 1S 4
opl 869°C 0FLT ve6 91 QLG wmnurumye v eI
091 SeLT €9eT a6 ol 9L wmisougewr SN 4|
061 1L6°0 9¢T1 1L 60 96¥ wmnpos BN IT
1S 60000 LG ¥c - 180G uoou ON ol
LS 969100°0 cs i2s 0¥ 1891 autonyy A 6
9 651000 06 g ge PICT uoBAxo 0 S
6 ¢B100°0 LL €9 0°¢ 0¥ T usgonu N L
16 eIge 001 08¢ 9% 9801 uoq1ed 0 9
S6 0¥S@ TE6¢ €LCT 0% 108 uo10q dq S
gll LLFS'T eFae TGSt 91 006 wmnyfifaq o ¥
<9 Pego 0291 i2si2 01 03< wng T ¢
ze 6L1000°0 i I — TLET wngey  of z
LS 60000°0 0% jdl 1'G cIel U9S0IPAY H I
(wd) () () (fow/[3)
snipey (guo/3) yurog jurog Auanegou ASxouyy Joquny
orwoyy . Apsuaq  Suiog Sunpow -0PO[  uoneZIUOY oureN [oquikg oo}y
180

sjuswa|3 po1o9|es Jo santado.id

S °I9%L

Reference Tables for Physical Setting/ CHEMISTRY

10



dLS 18 AISUO(
amssoxd prepueys Je Jurod Surfiog

"‘PONIWO TSI dABY IAO(E PUER ()G SJUSWI[H

- 09001 0L¥E 0GeT 'l 667 wniunoe oV 68
€ee 000 €IVl €L6 60 - wnipel v 88
0Le - 096 00€ L0 €6e wmnpoue.y | L8
el €L600°0 11¢ ¢0¢ - LEOT uopel uy 98
vl - 019 QLS (44 - ounelse v <8
LIT 0%¢'6 el LcS 0c GIS wnruojod od ¥8
0LT LyvL'6 €es1 <19 0c €L qnusiq d €8
QLT 0seTT €10¢c 109 € 91L |21 qd (43
TLI 0SS'TT 0CLT LLS 0% 689 wnieyy L I8
091 9Pl 0¢9 1234 0% LOOT Amorout SH 08
il 0Ge 61 080¢ 8EeT q'c 068 plos3 ny 6L
6¢T 0sy'1¢ 00T¥ av0e € 798 wnugeld d SL
9¢T 09¢°6¢ €Ovy €89¢ [ Q@98 WInIpLIt I LL
el 06566 00gg LGEE (e ¥18 wniuso SO 9L
LET 020°'Te 0064 eare 61 99L wniuet L oY GL
ji4! 00¢°61 0€69 089¢ Ve 65.L uojs3uny M VL
6v1 Y9991 8699 696¢ a1 8GL winpejue} EL €L
LIT 0TECT 0L¥S €09c €1 699 wnruyet JH oL

.Hv@ﬂu—msc :QQ& ®>«w-.~ TIL-8S MHHM@E@MM.—H

8CT ST Y] 0CLE VOT1 'L 8¢¢ wnueue] vl LS
(444 y645°¢ 0161 ¢001 60 €0s wnrreq tg 9¢<
L96 €L8'1T 6596 ¢0¢ 80 9LE WnIs99 SO g
¥el 6500°0 991 191 9% OLTI Uouex 9X 2]
¢Cl 0€6v 89y L8E LG 8001 Surpo1 I €S
(44! 0ve9 €9¢l €el 1'c 698 wniLmypay oL (44
651 1699 8061 Y06 1'c 1¢8 Auownue qs IS
91 01¢" L €vace <0s 0% 60L un us o<
991 (R £€49€e 6c¥ ST 8¢¢ wmnrput uf 6¥
TLI 099'8 8C0T Y69 LT 898 WINTUIpe PO 114
44! 00501 asve qtel 6'1 T€L TOA[IS 3y Ly
LET 0c0cl CIve ges1 [ 708 wnipe|ed Pd 9%
el 0T¥el 000¥ 6£¢6 € 0gL wnipoyL qd b5 4
el 0LE el CLTV €896 (e 01L WINTULTn.L ny 44
9¢T 004°TT 0sTS avve 6'1 0L wnpoauys9} oL 154
6¢T 02e 01 1513 4 068¢ (4 ¥89 wnuspgAjout O (44
i 0LS'8 c10S | 5744 91 [4<%) Wniqoru qN |54

(ud) (1) (1) (jowy/[y)
snipey (guuo/3) yurog jurog Lanegou A3xouyy Joquny
IOl L ANSuo(q Suriog Sunpp -0MPO[  uonezZIUO] ouwreN [oquiig ooy

¥sanq

11

Reference Tables for Physical Setting/ CHEMISTRY




Table T
Important Formulas and Equations

d = density
Density d = % M = mass
V = volume
iven mass
Mole Calculations number of moles = =4 &

gram-formula mass

measured value — accepted value
Percent Error % error = x 100
accepted value

mass of part « 100

Percent Composition % composition by mass =
mass of whole

grams of solute

parts per million = x 1000000

grams of solution

Concentration
) moles of solute
molarity =
liters of solution
P1V1 P2V2 P = pressure
Combined Gas Law T T T V = volume
1 2 T = temperature (K)
M, = molarity of H* My = molarity of OH~
Titrati M,V,=M,V
ttration ATA BB V, = volume of acid Vg = volume of base
q = mCAT g = heat Hf = heat of fusion
Heat q = me m = mass H, = heat of vaporization
q =mH, C = specific heat capacity
AT = change in temperature
Temperature K=°C + 273 K = kelvin
P °C = degrees Celsius
1\ L
fraction remaining = (5) T t = total time elapsed
Radioactive Decay T- halflife

number of half-life periods = %

DET 609 (8-03-350,000)
93-93703 93-041 CDC
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