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Increasing interaction strength

24
1 d Know abbreviations and names of shaded elements. 2
i + tera T 10 1 pound = 453.6 grams H z 13 14 15 8 17 | He
ammonium NH, p & 1008 | 28 34 aa  sx @A TA | 4003
acetate CH;COO~ giga G 10° 1 inch=2.54 cm 5 e : E S
s M 106 8841 | 8042 1081 | 1201|1401 | 1800 | 1900 | 2018
- mega 1 foot = 12 inch 11 12 73 14 | 15 | 18 | 17 [ 18
carbonate CO; g 00 mnehes Na | Mg | 3 4 5 8 7 2 2 LT 12 | A si P 5 cl | ar
- ; . : [ 8 ]
hydrogen carbonate HCO; kilo k 10° 1 mile = 5280 feet B B T B B EEE i arral B
. = K | Ca| 85 | Ti V | € | Mn | Fe | Co | Ni | Cu | Zn | Ga | Ge | As | Se | Br | Kr
deci d 10 1 mile = 1.609 km 3610 | 4005 | 4406 | 4785 | 5004 | 5200 | 5404 | 5535 | 5303 | fee0 | 6365 | 6530 | G072 | 7660 | T4@2 | 7208 | 7000 | 8380
. _ 37 | 28 | 30 | 40 | 41 | 42 | 43 | 44 | 45 | 48 | 47 | 43 | 45 | &0 | 51 | 52 | 53 | 54
hydroxide OH centi c 1072 lmL=1cm’=1 Rb | &r 17 Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | cd | m Sn | Sb | Te 1 Xe
=lem=1lce 86.47 | 8762 | 28.01 | 91.22 | 0201 |05.04 | (o8) | 1011 1020 | 1064 | 107.0 | 1124 [ 1148 | 1187 | 121.8 | 1276 | 1268 | 1313
nitrite NO,~ i -3 55 | 58 | 57 | 72 | 73 | 74 | 78 | 7@ | 77 | 7@ | 7@ | =0 | &1 82 | @2 | 24 | &5 | &8
mully m 10 1 gallon = 4 quarts Cs | Ba [ La | HF | Ta | W | Re | Os | Ir Pt | Au [ Hg | T | Pb | Bi | Po | At | Rn
itrat NO+ 1329 | 1275 1350 | 1755 | 1800 | 1830 | 1882 | 1002 | 1022 | 1854 | 1o7.0 | 2006 | 2044 | 2072 | 2000 | (2101 | (2100 | (222
nitrate 3 micro n 10 1 liter = 1.06 quarts 27T | &2 | 20 | 104 | 105 | 108 | 107 | 108 | 10@ | 110 | 111 | 112 | 113 | 114 | 115 | 118 | 117 | 113
o : q Fr Ra Ac Rf Db S5g Bh Hs Mt Ds Rg Cn Uut Fl Uup Lv Uus Uuo
chromate CrOy nano 0 10° 1 atm = 760 o= 760 torr (223) | (228 | (227 | (2571 | (280 | (2631 | (282 | (265 | (2pen | (281} | (2721 | (285) | (284) | (2a@) | (as | (202 | (eem | (peay
. 2- s
dichromate Cr,07 ico 10712 =1.013 x 10" Pa %8 | 50 | 60 | &1 | 52 | 83 | &2 | & | 68 | & | 8 | &8 | 7@ | 71
p p Lanthanide s=ries Ce Pr Nd Pm Sm Eu Gd Tb DOy Ho Er Tm Yb Lu
phosphate PO43' 5 molar volume of gas = 1401 | 1400 [ 1842 | (147) | 1504 | 1520 157.3 | 1580 | 1625 | 1840 | 187.3 | 1850 | 1730 | 1750
femto f 10 22.4 L/mol at STP EN o o2 o3 o4 o5 i a7 EE o6 | 100 | 101 | 1oz | 0B
2- . Actinide seri Th Pa u Np Pu Am Cm Bk cf Es Fm Md No Lr
hydrogen phosphate HPO4 i sanes 2320 | (231) | 2380 | (237) | (242) | (243) | (247) | (247) | (299) | (254) | (283) | (200 | (254) | (257)
dihydrogen phosphate H,PO, .
YQrogen phosp - . - Phase Diagram
hypochlorite clo- Soluble compounds contain Except when paired with
. _ Group I metal cations or NH," None
chlorite ClO, P 4
_ CH3;COO ", HCO; , NO; , or ClO3~ None 1 ]
chlorate ClO3 3 3 3 3
_ CI,Br,orI” Ag', Hg,'', Pb**
perchlorate ClO4 g, e ®
2- + 2+ 2+ 2+ Q2+ % | 3 e
permanganate MnO,~ SO, Ag’, Hg,™, Pb™, Ca™, Sr™, Ba™ | & Electron geometry  Hybridization
: : : a
sulfite SO Insoluble compounds contain Except when paired with linear p
2- 2- 3- . +
sulfate S 042_ CO;",CrO4~, or POy Group I cations or NHy trigonal planar sz
. - OH or $* Group I cations or NH,", Ca2+, 3
hydrogen sulfite (bisulfite) HSO; o I]:; ” ¢ tetrahedral sp
, Ba’
hydrogen sulfate (bisulfate) HSO, =
cyanide N Strong Acids Strong Bases tesher ot ||| Somenmar 1 lone pair 2lonepairs | 3lonepairs | 4lone pairs
. - pairs 0 lone pair
peroxide [0)3 HCI, HBr, HI, Group I & 1T
. 180°
borate BO,* HNO3,HCIO4, H,SO4  metal hydroxides 4 i (‘)A %
iodate 104 L
Intermolecular Forces X .
N A
Concentration Unit Definition NO Are ions YES 3 x7 Tx Pt
present? <120°
molarity (M) mol solute Trigonal planar Bent or angular
L solution NO Are polar Are polar NO Tlm- -I- V3
: molecules molecules K, A Y
molality (m) mol solute present? present? 4 A XV P 5
(used in 107) kg solvent l X A=a09 <<109°
YES YES | igonal f id | Bentor angular
mole fraction ( c) moles of solute X o <90°X X X
Are H atoms YES X ° % < <90° B '
moles of solute+solvent bonded to m'trlx Prere o :"",b-x T
N, O, and F atoms? 5 o | X ] | .
percent by mass (%) mass of solute % 100 X X X X
mass of solution NOl Trigonal bipyramid or T-shape Linear
o Dispersion Dipole-dipole Hydrogen  lon-dipole forces lonic bondin, X 9p® X <90° v X X 180°
parts per million (ppm) mass of solute % 106 s only o b);n::'?\g po,- pl s X.._px X ._px *(;L_‘.x L o, Dy
Thass of solution Exampl " pl NaCl dissolved  KBr, NH;NO, <90° °0° e e P
mass of solution CH,Br,  CH,f,HBr NHyCH,OH  inH,0 8 X7 | XY x x| TR o
illi L | . .
parts per billion (ppb) mﬂ;g:sogfs'g?iltllt:n < 10° S ae Tals o Octahedral Square pyramid | Square planar T-shape Linear




Sharing of Coordination  Packing
atoms number efficiency
8 corner atoms 6 low
8 corner atoms, 8 medium
1 body atom
8 corner atoms, 12 high
6 face atoms

Simple Cubic Unit Cells
Zeroth Order First Order Second Order
Name Atoms  Structure
Differential
vats B Rate =— AIAl _ g Rate =— AAl _ k(a) Rate =— DAl _ ka2 per cell
At At At . .
Simple cubic 1
Integrated [A] = [Alge ™ 1 1
rate law [A] = [Aly- kt oF WL + kt J
1n[A] = 1n[A], - kt -

Straight-line plot Body- 2
to determine rate & s centered cubic v
constant § = 2 a

g Slope=—k § E

g £ g Slope = k

S e g Face-centered 4

cubic .
Time Time Time :
Half-life i (Alo tiy= 0.693 tin= - 1
2k k k[Alo Unit cell fractions

Units of k, Atom  Fraction in unit
rate constant M/s 1/s Mts! Location cell

Titration Curves
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Nuclear Decay Reactions P %5
E =y
Type of Mass
bol ch
radiation Sym number arge
Alpha particle cor ;He 4 2+
°© O O O o
Beta particle Bor _‘fe 1] 1— Ay Y
G B o Volume of NaOH added (mL)
amma ray var .y
Neutron ;n 1
Positron BT or ?e 1] 1+

Body 1
Face 12
Edge 1/4
Corner 1/8

Ligands

Name

(abbreviation)

H,0
NH;
halides
(¢[0)

S & & &
S S S

Volume of HCl added (mL)

.| 107

Electrochemical Cell
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Volume of HCl added (mL)

CN™
SCN-

oxalate (0x)

ethylenediamine (en)

EDTA

Coordination
number
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