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Summosy, Chaptes 1

Solid Liquid bas o Parficles gain Kinetic energy, they vibrate Faster o Particles gain Kinetic energy, they move Faster
Sh el Nof Foed Nof Foed o Unfil energy is enough fo overcome Forces of atfraction e Unfil energy is enough fo overcome Forces of atiraction
% e toes shpe oF | tes stepe oF o They move Further apart and become a liquid o They move Further apart to become a gas, then bubbl rise to the surFace
its container | its container Melti Boil
Volome | Fixed Fixed Not Fixed elting 01ing
Arranqement | requiar random Random thermic thermic
Separafion | Tightly packed  |Loosely packed | Far COCLOOO | U" o

Forces of | Strong Forces of | Less Forces of | Very little s tdsd : / © e©
aftraction |affraction | aftraction —— SO | %% :4—
Motion | Vibrate in Fixed | Side over each | Randomly moving | .

positions other EXOthermic e EXOthermic
Kinetic energy | Very low tigh Very high Heez'\nq Condensation

Compressty ot comressi ot e Compresie o Particles lose Kinetic energy, they move slower o Particles lose Kinetic energy, they move slower
Sways to 1 oressre o They reqain Forces of attraction o They reqain Forces of attraction
poe o They move dloser together and become tightly packed Formingasolid e They move closer fogether and become  liguid
1 volme 1 temperature add more gas Sublimation

When volume decrease Earﬂdes qain Kinetic energy
parices get oser together ey move Faster X xample: carbon dioide, ndine (e sod, purpe o)

more Frequent coliions ~~ thus, colide more Frequently

with the inside o the wal i ;
s, s e Heating Curve - Cooling Curve
4 rules of Kinetic theor — —
} Parg\éets move gll the h{Fnet J[ = () = =
N . Higher temperature — faster movemen @ s as
/\27/ 3. Heqav\er ancs) bi%qer parficles move slower = N Bmhnq =
4 hmatter's state con chenge by heating or cooling, 55 (5)=() I.\(]U\d 5 |
but partice size doesn't chenge c%' el = ():‘(S)
gsov DiFfusion: Partides move rendonly From areas of gy~ += efting — HEEqu
/\W/ | .wntentrahon fo as of low concentrations I yure: melfing  boing ot are sher
E\quyd in liuid e ink Fln Nater
s in qes eq. perfume in air . ,
F slidn liguid, sofid must (?’\sgolve First ¥ Time Time
IFliquid in gas, fiquid must evaporate First Temperature doesn't change For some time during metfing 6 boiling because
2 Factors aFFect rate of diFFusion energy is being used to overcome atfractive Forces between partiles . "
1. Temperature: + tfemperature = Fast difFusion IF impuritis are present Evapora‘non BU“‘"Q
L Mass: | mass = Fast diffusion : M Sow Rapid
p - o melfing and boiling points are not sharp = range
Loy (3 & @\“} o Velting point | Occurs at all fermperatures (between Occurs only at boiing point
d cf/ . Y vl Sailing boint melting and baling point)
Lighter gas Reaction occurs coser — beavier gas © ooingpomty . N
fo the beavier ges o The more impurities, the bigger the changes in m.pt 6 bpt Occurs only ot the surface Occurs fhroughaut the figui




Apparatus

Name & Use

Apparatus Name & Use

@ Stopwatch. to measure time

froe

AN

|

T Gas syringe: o measure volume of s

Pipette: to measure a Fixed
volume oF fiquid accurately. Sizes:
10, 13, 50 cm’. Slow to use

Measuring cyfinder

mixing & swirfing

to measure volume to the nearest
1em®. Fasy & quick to use

<= Pesfle
Conical Ml fo put liguids in i, For Kﬁ\’ Horter

Burette: measures volume of figuid

to the nearest 0.1 cm®. Slow to use.

Used For titration experiments

et st oo ot et |/ |

U

./ Fuaporating dish: to evaporate solutions

Crucible with fid: to heat sofids

“—=" Watch glass: to hald solids, to cover a beaker
- Spatule: to transfer salids

fo crush safids

" Separating Fumne

o o seprate mmiscile figuids

B Sndyaner: fo dean mefdl surfaces

/ Glass rod: fo stir

'@-:K\QI ongs: to iFt hot items

=

L/ Beaker: to store, mix, & beat liguids
/"= > Thermometer: to measure temperature
Z'L' Wire %auze: fo support apparetus
Tripod stand: o support apparatus

) Bunsen burner: to hieat substances

Downward Upward Over bas Separating chemicals

delivery ~ delivery water SO® e Hld i n ceramic ol or
s s heavier  qas isfighter | Tomeasure ~ To measure cotton
fenar  thnar | vobmeofges  vome of
Wr>29 Mr<29 | thatsinsolble anygas

— o Separate a liquid using
separating Funnel

Safety measures:

o No running, eating, or drinking, tie hair

. gﬂea; {aﬁ] []ffattgloves. b 9“?9‘550 - Separate a liguid by putfing it in
o Do ot look into an apperafus containing chemical -~
o Paint fest fube away when beating o fst fube and bnding 1 s
o Do not beat alcobals vsing Bunsen burner, because they are 2 firead

Hammable. Use electric heater or water bafh
Use Fume cupboards or wel-ventiated area when dedling

with foxic gases
Prevent suck-back by removing
delivery tube From the fiquid

o~
[=a

£ /B

Place @ divider inside a conical

before stopping heating

Corrosive

Flammable Flask to separate 7 chemicals

Method used For

Summasy, Chapter, 2

Notes

Evaporation Filtration

Crystalization

Simple distillation

Fractional distillation

Chromatography

Obtain an insoluble solid
From a mixture
£q. Sand from sea water

Obtain a soluble solid From
a slufion.

IFit's a salf, the anhydrous
Form will be obtained

£, salt from sea water

Obtain a soluble solid From
a solution, in the bydrated
Form, the less soluble solute
wil crystalize First

£q. most soluble salts

Obtain a solvent from a
solution

£g. obfain Eure water
From a solufion

Obtain a hgu\d froma
mixture oF miscile
liuids, (or obtain a ges
From a mixture of gases,
£ ar)

£, Ethanal From g
mixture of ethanal and
water

Separate a mixture of
soluble substances

Eq. Amixture of colors,
mixture of amino acids,

mixture o simple sugars,
components of ink

Decantation: pouring ofF the liquid leaving the solid behind

Funnel
residue T
Filter paper
Filtrate «—~8_/

fieat the mixture in an evaporating dish. Solvent wil eveporate. Solids will be left behind

LentriFu%ahon: heavier solid settles at the botfom due fo
spinning The fube at high speed

.y S0lute: the substance dissolved in a sovent, to make @ solution — T
QXY Solvent: the liuid in which a solute is dissoved, to make a solution
Solution: a mixture obtained when one or more solutes are dissolved in a solvent /' peat
Heat until crystalization point, cool, Filter out the crystals, dry them on a Filter paper
. (nystalization is the process in which crystals Form as a Saturated solution cools down
,\)&Q}“"“ Saturated solution: a Solufion that contains the maximum concentration oF a solute dissolved in

the solvent at a specific Temgerature

Solubility: the amount of solute that dissolves in 100 qrams of a slvent, at a given temperature
Make sure the Flask is sealed at the top with a bung o prevent loss o vapour ﬁw
/ I —,:::?};:I—%,;__-’\
Condenser s Filled with cold water From bottom up, s0 water would Fill it
ondenser s Filld with cold water From battom up, so water would Fill it up .\}ﬁ

o Vethod works because the liquids have difFerent hoil\ng points

o The liguid with lower hmhn3 point will be obtained Firs

o Fractionating column provides bigh surFace area o condense
l'\%uids with higher boiling points

o Thermometer helps tell you which fiquid is being collcfed

Fractional distillation is sed to separate:
Liiu'\ﬁed ar
Petroleum

On a chromatography paper draw afine near the bottom with penci.
Olﬂ ﬂﬂtshl'\ﬂﬁﬁ PlafetFEw %NJPS of fhe S%mPKIﬂ t o tRF - distance traveled by spot
Place the chromatograpy paper in a beaker containing a suitable Slvent s al
fhat the pencil ine is above Ehe salvent lovel. distance fraveled by soent
o low the solvent to run up the paper o separate the substances.

e 6 6 -

o Individua spofs vl indicate the number of colored sbstences n the semple. (romatogaphy
o IF the sempl is cloress, use @ locating agent o reveal the spofs P
Purpose of chromatography is fo separate & identiFy Sample
TU WdEﬂhF\/ m\XJ[UFE

1. Measure Re value A

L. Compare sample spot level with Known substances Baselne,
Solvent level should e lower than baseline, to prevent wash away oF semple ./ e
Baseling drawn in pencl beccuse pen would get se(rarated Pen
Where the solvent reaches (near the fop) is calle: Solvent Front . — St




Net charge - 0 (p - &)

o Alom

szW

Periodic table

&%Iement a pure substance containing only one type oF atom, and cannot be spit into anything simpler

. tlements are arranged in order of proton 4

Protons | neutrons | electrons
Charge | 1 o charge u
Hass 1 unit 1 unit 171840
Location| inside nucleus | nside nucleus | outside nucleus in shell
3 sotopes: diFerent atoms of the scme element that have the
QW same number of protons but diFFerent numbers of neutrons

Electronic conFiquration

1 shell > 7 max Quter shell = & max eyt + e

I shell > § max Q—%”} § electrons in outer shell = stable

Rows - periods ~ determines 4 of hells

potassium —— |ame

39 —

X Lo - Groups —> determines 4 of outer electrons (ualency electrons), except i (not in Group 1) & e (not in Group I)

19— Proton 4 - atomic # = identiFies the elment
K ——— Symbol = 1 or 7 letter, st letter always uppercase g

7 Mass 4 - nudeon 4 - p + n - i - relative atomic mass

Chagter 3

Metals vs. non-metals

Metals non-metals
gwﬁi [onflédé]rst [lan-wm%uggrst
: ih mpt &b, oW mpt &b,
_ Physmal‘ Haqrd, stpmnq, hp'\qh density | Soft, lo& dens?ty
1] f properties | Walleable & uctie Briftle
SHiny, sonorous Dull, non-sonorous
Chemical | | gs electrons, Gains electrons,
] l | | l ] f ] l l ] | properties Forms +ve ions (cations) | Forms -ve ions (anions)

3 molcues: a unitof two or mare afoms banded fogether

Average A of isotopes - (mass)(7% abundance,/100) « (mass)(% abundance/100)
L L S ompane: cntring or more dfferent foms
31 shell > 18 max except shell 451: 7 electrons stable Vleny [ 4 T2 15 T4 13 11 14 10 N/ [hengi[ally bonded ’mqqe’(her |
lonic Simple covalent Carbon molecules Metallic
é’ftransFer 0F elctronsFrom metd fo nonrmetd Forming b§ For[pedtw?e? adpa'\rtaf elbeldrans ';s sthared hetgqeen Pw L mptt ot Properties of macromolecules Dﬁcr\bf; IO
Q strong electrostatic attraction between oppositely charged N\ .non MEAS 1afing 10 AOBE a5 EETONE CORTratons Due o Ehe large 4 of covalent bonds, requires a lot of energy to break . \fegdrgquaryar;adnqle fa ‘3”5 AAAA
Praperfies 2 ol n vater surounded by s o elcalzed
L) i N |6F§8 e elctrons. There's a strong affractive .« X+ X+ X
honerties e to the v infermolelar Frces of atraction | 3, Not conduct elcfricty. Frces b/ cafons and crons X+ e X
1" ot bot Lol n vater No ions, no Free electrons Properties of metals
Dug fo 'sp_tmnqépledrpstah[ atractve Forces /o oppostely | g congjc[fgerg‘t\rﬁic‘\at{;d& dohol, sgers Exaea% araphite: each carban Farms 3 covalent bonds, the 4% electron is Free g.uteoqiu%ﬁeﬁ?ﬁr%mhzed s
Ol s st ey o ovecone o free kcrons,pFee on e fo e gt telrhedd stchre Il

3 @nduct electricity when molten or dissolved
Due to Free ions
Examples oF dot-cross diagrams

T+ oo Y1 G Oxx . -2
K é | 8 Mg 00 X
00 X X

roup IV roup VI Grovp V Group VIl

4 quter electrons & outer electrons' 5 outer electrons | 7 outer electrons
4 shared 2 shared 3 shared 1 shared
O unshared |~ 4 unshared 2 unshared | 6 unshared

Bonding options | Bonding options | Bonding aptions | Bonding options

| cl—

—<|I— 0= N=
| Rydrogen
— 1 0ufer electrons
—C= —N=
—O0— 1 shared
—Cc— | o.unshargd
—N— | Bonding options

2
o o " xx O\
Cs o S M cs x x
x F o
XX
N XX/
3+ . ~ 15
[ Al J : =
~ ,J
+3 xx )73 ~xx 1
o] X
[ Al ] SR x F &
XC

Except graphite: SoFt due to weak Forces of atiraction between layers - can
slde over each other

Describe  each carbon atom is covalently bonded to /T' .
digmond* other carbon atoms tefrahiedraly ~d—cl
Uses  cutting & driling, ¢z berd ' ,L !

\—c/
Describe —each carbon atom is covalently bonded to -~ — _C>c—c/ .
rapite 3 other Carbon atoms Forming layers d }C— <
Uses @ lubricant 6 pencl, cz soft >
o flctrodes, cz conducts lecficty s

Describe Fullerene
each carbon atom is covalently bonded to 3 other
carbon atoms Forming a hollow shape of 60 fotd
carbons

Use  Drug delivery, lubricant

Lagers oF reqularty arranged cafions can
slide over each other when Force is applied
3. 1mpt6 byt

Due fo the strong aftractive Forces b/w
cations and lectrans

LoV
@o@}w loy: mixture of metal & anather element
Brass: (u - In
Bronze: (u+ $n
Steel: o+

Properties of alloys
1. Rerder
due fo the difFerent size atoms
Which makes siding of layers harder
1. Resists corrosion
3. Better appearance
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Relative molecular mass - Hr: The sum of relative atomic masses. Cassic question: given mess of 1 sbstance, Find mass oF another substance in a belanced equetion
Calculated by adding up the Ar of al atoms in the compound 70hNO3); 9 0 W0y - (s 1 Find males of the given substance

Mass= </ mass - 7 ngs 1. Find moles of the unknown substance
\ it . A of the element x number of atoms x 100 - P | 3 Find mass oF the unknown substance

v, [% o an element in a compound -

M. of the [gmpgund f@-\} Mass of reactants is equal fo mass of products | 1 mole - 6.02*10% particles (vogadro’s constant)

Name Formula | Name Formula Name Formula \Z@ | /Fovraqueous sfons ONY | (et Muiply by My
sulFate S0F | slfite S0 Siver A’ AL

T 3 3 concentration - {mol/dm’ /i’
nitrate NO:™ | itrite NO," Ammonium i, ml mol/em® g’ 1dm’ = 1000 cm units e by
posphate | PO i D - It

adonale | (04 s Eg;[d o Classic question: given € & V' o 4 substance, Find the C of another substance in @ balanced equation
3 i + +

hydroxide ~ OH Nickel Ni' hid -base > st ater 1 Find moles of the given substance
! -V (-7 3

~ steps L. Find moles oF the unknown substance
Writing Formula Finding oxidation stete \-v V-V 3. Find C of the unknown substance
i g Example: Find oxidation stafe oF N in Ny -+ qses O
Wm’j:j R A " deﬁ ] ) @\\V/ bas volume ratio = molg ratio

. = balancing numbers
W Wik expressed in grams NOS he ol compound b 2 -1 cre I mole of any gas occupies 24 dm at r.tp |

Q_/ Bkncing 45 = ol raf h 3 £ o /)WW” Empirical Formula: the simplest whole number mole ratio oF the diFFerent elements in a compound
There are 3 atoms oF oxygen, so multiply by o _ T

.. (lassic questions: given masses or percentages or the difFerent elements, Find empirical Formula

Knowing moles of 1 substance, you can 1
Find the moles of al other substancesin b= 5 [ | 1 Findmoles of the diFferent elments (mass/A)

 balanced equation using male ratio X= Steps | 2. Smpify by dividing by the smalest rafio
Exemple: IPbNO); > M - N, - 0; Given emp‘\r‘\tal Formula 6 M, Find the molecular Formula

Mole rati: 7 [ b 1 \a@ ; .

x - M MF = x [EF]
At moles 1= 0.7 =000 x-00 x-00 W/ / “—l S
o F ot et re gen, i wih s ecess & i s i i LS e e o
Qjcw\/ s I} both reactants are QIVEN, TInd WOICH 15 EXCESS & WINCH 15 IMmTing ( Molecular Formula \HJ[EQEF Emp\n[al Formula

W

N = Mdss | Unit 3|1 Find males of each reactant Q_/

/mol 1 Divide by mole ratio
m’gl/ T MVal;S 0F1qm?|0 STy |3 Compare: bigger s excess

Limifing reactant
determings the amount
oF products

il - actayield 00 7% purity = mass of pure *100
Theoretical yield Totdl mass




SWW d\w 5 Indicator | acid | nevtral | base

o™ By e deomposon r bedk down o Eectrlysis i an endotbermic process Solubiity rules: Hg’(nt]\l;ioranqe ;23 "f,fh‘?{‘qe e
a slsance by e pesap. of ity because 1 absors ERErgy 1 A Gmuplaammomum salts Nt are soluble Thym0|Phthale'\n\colarless\wldrléés T
Hlctricty s conducted because of the: o _ L. Alnitrates N5 are soluble .
o free elctron nwires and electrodes I electralysis, electrical energy i 5 Al haldes e sobble except Ag 6 P Universdl indicator
o free ons i the elctrayte conver ted fo chemical energy b Nsulfates SO are soluble except Ca”, Ba” 6 Db _
Flectrolvsis of molt 9. Nl carbonates are insoluble except Group | & Nty e, ' '
eCro YS\SO morten : . . strong  weak nevtral weak  sirong
6. Mlhydroxides are insoluble except Grop 16 N, g™ e -7 we b
At cathode (-ve electrode) At anode (+ve electrode) Cacum hydroxide is saringy sodl
Mefal ions + &~ => Mefal element | Nonmetal ion - &= > Non-metd element f. Mloxides are insolole except Group | N, Ca”, Mg
Lo : - : ,
eq Ph 0 le — M Ohse:-%ﬁsz mebles OFZEaS — b Inert electrodes active electrodes Reativity series
Ohserya‘(\on vation: by d Graphite or platinum not graphite or platinum ! §
DEPOS\TS of me*(_al Cathode: less reactive cation discharged cathode: less reactive cation discharged OiE TR Na
Al metals are silvery arey, : ) Anode: O discharged except conc. halide anode: metal disolves producing cations , > more T
except ¢ qumme > red-bmwn iquid Hectrolyte chenges (e.q. " Dlue color Fades) | electrolyte stays the same: cations deposited at [kely to be ions
o [l > yellow . g)d\ﬂﬁéblfﬁk SOh% gUFplE (g i cathode gets replaced by cations produced From anode Mg
o Comer = red brown | @ Uxygen, nitrogen, fycrogen —> Lolorless gas : : A
L o (arbon dioxide, carbon monoxide > Colorless gas EIE[J(W'YS‘S OF aqueous_solu’nons In
i of clect it L5 oF elct i v 1 Lesreative cefion ets dicharged of cathode F
baln of elctrons — reduction 055 0F Eletrons — Oxication 4 L OH- qets discharged at anode except concentrated halide PE
' n ' i i : Mg - & = el * O
Extraction of aluminium  Ore: Cryolite, NeFs is used to: : q ) |
Baite, iy o Teee nefingjn. s s et st oyl ofconc. Nl profces 3 ot Ei Eg; S‘ ;‘]fgmdg[ﬂgh‘g?gghﬁw i
® |nCrease conquctivi : A
Ry Cly (at anode) | H; (at cathode) | NaOR (remains) Test o O et 2 doving i E\u
AY raphite cathode (-ue electrode) At graphite anode (+ve electrode) Eigﬁ m;”qea'me - t‘ Aq
N}“). L o W - & - Iy dsinfectant | make A6 N | detergents gslgggﬁhgf qu
Observation: Silvery qrey . Flectrolvsis using active electrodes hely
Auminium sinks 1o 1t bottom | Observation: Bubbls oF colorless gas ECTTOYSIS USING acTIve eiectrode fobeions Mt
Gain of electrons — reduction | Loss oF electrons — oxidation . Rtiroltng
Purpose: 1. Give shiny appearance, 2. Prevent corrosion
Four bases are produced t anode: W @ B
1 Oxygen, 0z, due o oxidafion of 0’ . o ' Considerations:
. . 1 Anode: impure mefal 1 - e > 1 Anode: pure mefa L
1 Carbon dioxide, (03, due o burning of anode L ot e M I > 1 Cahde bt T, ean object with sendpaper
§ Carbon monaxide, €0, due to incomplete combustion of anode 3 lectrayte: sol st of the me'd 5 Hectrolyte: soubl L [UWP‘E“’»‘Y ImImerse ObJEET_
4 Fuorine, F;, due o oxidation of £ From cryalite being puriFed salt of the mefa 5. Rofate object For even coating
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Exothermic Endothermic
Ener$y is released, fieat given out Enerqy is absorbed, feat taken in
Reaction mixture becomes hot reactions mixture becomes cold

Energy released when bonds Formed is
more than enerqy absorbed fo break bonds
Products have lower enerqy level than
reactants

Examples:

Neutralization, D'\s(flatement Combustion,
Fermentation, ydrogen-oxygen Fuel cel
Condensation, Freezing

Enerqy level diagrams

-~

Enerqy absorbed o break bands is qreater
than enerqy released fo Form bonds
Products have higher enerqy level than
reactants

Examples:

thermal decomposition, electrolysts,
cracking, photosynthesis

melfing, boling

Ea: arrow From reactants to peak
A\b: armow From reactants to products

T Activatio .
- Exothermic
% Reactants
:E_
A Reaction Progress ——» ’
I Endothermic
B Activation
I‘ﬁ Energy Products
=
g H+ve
s Reactants  acaa OO R . .. TR I
Reaction Progress ——» >

Exam question style 1 Classic, asks For AR (enthalpy change)
2HI - H; + I,
Step #1: draw the structural Formula

(alculations ~

H—~| i e bond ener
HZZ —> H-—H + =1 bond Ka/mol‘ly
Step #2: in a table, calculate bonds broken & bonds made | M0
Bands broken | Bonds made Ho 150
-1 = 500%2 = 600 CHR = 40+ = 150 - 4404150 - 590 300
Step #3: bond breaking - bond making A = 600 - 590 = +10
Exam question style #Z: unknown bond energy, AH given
2H(g) + Oa(g) — 2H0(g) Reaction releases 486 kd/mol i
Step #1: draw the structural Formula P bong | 2Ond ENergy
HAH . 0=%£o0 H-——0 —“H k/mol
Step #1: in a table, calculate bonds broken & bonds made |
Bands broken | Bonds made -0 7
-t = 436%2 = 877+ 0=0 = x, broken = §72+x | #-0 = 464™4 = 1636
Step 43: bond breaking - bond making AR = 877 + x - 1856 = -486  thus x = 498
Exam question style #F3: organic compounds, you don't break all bonds & make them again
H—i—i—H + Cl=—C] = H—E—i—cr + H=—CI
Step #1: hightiqht. the part that's in reactants & products bond ener
Ng =il / Y, ot | kol
AH o+ ClAct — Lo+ H-ZCI 0 3%
H H Ch 40
Step #F1: in a table, calculate bonds broken & bonds made -t 740
Bonds broken | Bonds made (10
=00~ C-0-240-650 | C-Cl= 340+ B-C1= 430 - 770
Step 43: bond breaking - bond making AR = 630 - 770 = -120
\:UEIS Any substance that provides energy
bydrogen ethanol Fossil Fuels
CAsOH + dSOz > 100 + 3t
- Used in car engings Coal tural trol
0-mlAT Combustion reactions e pfmré]eegﬁ]
Burning of Fuel in oxygen, it's exothermic l l
A K=0/n Lo Complete: exess 0 produces 0 Vailycan Yl el
é\éy:()ézz Z{H()z;) Hzolnwmpme: insuFFicient 0z, produces (0, suIFury’\mpuriﬂes me’(haxe hydr(?clgr\ll)ons



Physical change Chemical change S 7 bl ot
. | ummw’uj/ W 2y — 20+ y
No new substance is Formed | new substance is Formed Dol S = I
Easy fo reverse not easly reversed Examples of reversible reactions: TV IS 0 =150
Changes in state neutralization, redox, combustion gh. i, 3
; ? 2t abert ot et = M 1. Plafinum: catalytic converters
issolving in a solven isplecement, cecomposition Nl — 0 S Niekek O b0 —> C0- 3
A: more product, thus more fmifing reactant (s = (a+ (y 6.~ Nickek: addifon oF hycrogen fo alkenes
1 A _____/___v___ Hydrated salt == anhydrous salt  water 1. Cone Sl: esteriFicaton
/' B: Faster but same amount of fimifing reactant WSOSH0 == (uS0y + S0 8 Ay Eratk\nq
e = Observion o forwerd e e fo wite, condensed weter af fop 9 PO addiion of steam fo alfee
volume T (- ower bt same amount of miting reactont ~ Obseruaton of backvard rx. wite fo b, tob gets varm 10. - Yeast (enzyme): Fermentation
of gas B b0 = Coll+ 60 . Chlorophyl- photosynthesis

o

0 time
£ change in volume, mass, temperature, ppt

‘ Rate - change

Time —

mass of

reaction flask —> smoother graph —> mare accurate

"o Sower, but seme amaunt of fmiting reactant

-

-
-
-----

0 time

1 conditions are needed For a reaction to occur: 1. Colision, Z. Colision with sufFicient energy
Factors aFFecting rate of reaction
1. Concentrafion: more particles per unit volume, thus more Frequent colisions per unit time
L Temgerature: particles have more Kinetic energy, they move Faster, so they colide more Frequently per
unit time. Particls also fiave energy more than activation energy thus more successFul coliions
Pressure: pressure ¢+ volume | 50 (rarﬂdes (et closer together, they collite more Frequently per unit time
SurFace area: more parficles exposed, so more Frequent colisions per unit time
Stirring: more Frequent collisions
(atalyst: increase rate without being used up. Catalyst decreases the activation energy of the reaction
Light: e‘g‘ photosynthesis, substitution of akanes with idogen
Reactivity: more reactive mefdls — Faster reaction

o Equilbrium: a reversile reaction in which the rate of Forward reaction is equal 1o
the rate of backward reaction and amounts of all substances remain constant

EFFect oF concentration on equiibrium:

o i substance is added, equibrium shiFts to the direction that gets rid o this substance.

o [Fasubstance is removed, equilibrium shifts to the side that Forms that substance

EFFect of temperature on equiibrium:

o [Fexothermic: + temperature shifts equiibrium backward, | temperature shifts equiibrim Forward
o |Fendothermic: + temperature shifts equilibrium Forward, | temperature shiFts equifirium backward
EFFect of pressure on equilibrium:

o ¢ pressure shiFts equifibrium to the side with less gas moles

o | pressure shiFts equilibrium to the side with more gas moles

Why not use higher temperature: equifbrim wil shift backward (iF exo)

Why not use lower temperature: recfion wil b slow

Why not use igher pressure: expensive & dangerous

Why not use lower pressure: equiibrim willshift backward

Oxidation Reduction Oxidizing agents | Reducing agents

Gain oF oxygen los of oxygen Kbn; purple—tolorless| KI colorless — brown
Loss oF electrons gain oF electrons KoLy orange—sgreen | Carbon, carbon monoxide
Increase in oxidation number | decrease n oxidation number — Oxygen, H0z, BNO; | Hydrogen, S

| ﬂ A % _ 1% 0% ; jz jj lss reactive cations | Reactive mefas
2404 13 (O, reactive non-mefals | Non-reactive anions
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Preparation of salfs
Salt

ummosy, Chagter 8
(///////\\\\\»

Y ,
7 dreactions: metals below 1 do not react
1 hid - mefdl > sat - bydrogen (0 not use metals above Mg (Explogive? Calt soluble Galt insoluble
Type: displacement/redox o not use Al (slow due to protective layer) i
Observation: metal dissolves, bubbles o colorless qas . . _ .
7Kt HOMOE = sat - water Acid + base reaction Start with  aqueous solutions
Type: neutrdlization .
Observation: M0,/MOR disolves GF insolubl), slution becomes colored iF transition Bast nsoluble base solube
3. Acid + MU0 => salt + water - carbon dioxide
SWWWETIfPWUMIFH TP, Nevtralization method Titration method Precipitation Hethod
servation: M(0s ssoles G nsole), bubbes of coloress g, solufon becomes cobored F fransfion A~ 2N
4‘. bse - My st = sl wate * ammoni 1. Add excess base to cid 1 Mace 25 cm® of atid in conical Flask 1. Mix the Z aqueous solutions in a beaker
Type: displecement 1 Reat CF bl M0 or W) s 1wl fom
Observation: base dissalves (iF insoluble), pungent gas that turns damp red itmus paper blue 5. Filter fo remove excess base 5. Using burette, itrate vith akal 3 Fiter g
|, Heat Fitrate to crystalization point 4 until'red urns orange 4 Wash residue with distiled water
) N&YS fo diFFerentiate s’(mnq vs. weak acid: 5. Cool, Fitter ofF crystals, dry g Eemri voltt;lmetaFdalKath used I 5. Dry between Fiter paper
Measure pit using pi meter/universal indicator, strong acid will bave lower p LT AT (] I
ZA Measure electrical conductivity using voltmeter, strong acid will have igher conductivity 1 Hent o st o, e, 6y Test Ft%f ases
3. hdd Zn or Mg, strong arid wil produce Faster bubbles - Cation  NaOhg ionc equation s hmewéter iy
4 Add calciom carbonate (or any metal carbonate), strong acid wil produce Faster bubbles ™ @ oroduced : O N o> )+ A N
5. Titrate with NaOH, strong acid will need a greater volume of NaOK For netralization 24 qmmoma pro U@ 0n wqrmmq Zfaq) flag = V0 W@ o demp 7ed mus paper
5 ways to diFFerentiate strong vs. weak ki Cu” light blue ppt., insoluble in excess | Cu"ap * 20 a9 — QO e

1. Measure ptt using pHt meter /universal indicator, strong alkali wil have higher p Fel

reen ppt., insoluble in excess

\:BZ+(aq) * ZOH'(@ () .

bleaches damp fitmus paper

1. Measure electrical conductivity using voltmeter, strong alkali will have higher conductivit ¥ rod- ; i NS
3. Titrate with HCl, strong aIKal'\yw'\ll nqeedaqreater volu?ne of HCl For neutqral'\zaﬂon L Ei(ieggown PPT" insolule n It (ag) S0A (@) — Fe0H)yg g i 2 e
Types o oxides rm?ﬁsu
Basic atidic Hlame test | TEIQTS 8 gowing i
Metal oxides non-metal oxides Na yel\ow Amo?_ : TEST. Testresut
0. Feds | Sy O O i el (05" | dd diute acid eFFervescence, carbon dioxide produced
basc oxite + 100/ |aifc oxide + B0 X . (1" acidiby with divte WO, add ag AghO: white ppt.
Basic oxide + N0t X | aicic oxide + NeO v/ 0 b B~ acidiFy with dilute HNOs, add aq AqNO; (ream ppt.
e (- Imevatr gues iy b || acidify vith dilute HN0s, add aghquO: velow pt.
aerae f Ul et (" trange-red S0¢ acidiry, add aqueous barium nitrate Wiite ppt.
reacnon




SWWCW()

Columns —> group # —> determines 4 of electrons in outermost shell = valency electrons
Rows = period # —> determines 4 oF shells

Metals non-metals
Tendency 1o lose electron tendency fo gain electrons
*VE 10nS -V 10nS (except H)

Metallc property + down the group
Metallic property | across the period

Alkali metals - Group |

Physical properties: 3 A
1. Conduct electricity | .
1 Slvery grey in color S|l 3|5l =
3 Mdedle ditle fmsdos 2| Na o] S =
I Density < 1 /o’ (Floats) = e EE]E
Density + down the group ZEl1=2l=]| =
5. Lower mpt & byt than other metds 3 K _; = %
Mpt & bipt 4 down the roup S| e S22
b St sofess + dontieqoy ST 1S 2| =
= = =l
Chemical properties: =" SE=E] S
U Tovter eectron loses 1 elechron,. S 1 % = | S| =
o fumswdeny! =] &8 |= ,
1. Forms ionic compounds with non-metds W 133 v Vv

o Soluble in water
o lihite solic
o (0lorless solution
3. 3 Reactions: al are redox reactions
M+ water = MOH -
Observation: Fizzing, salid disappears, Floats on water
Li: slow, Na: shoots across the beaker, K: sparks with Hlames, Rb: bursts info Flames, Cs: explosive
M0, > M0
Observation: metal tarnish quickly when exposed fo air = must store under o
M + hdogen —> metal halide

alogens - Group VIl
Properties:
1. Dxists as diatomic molecules
Toxic
Color gets darker down the group
Mpt G bpt + down the group
Density + down the group
Reactivity | down the qroup
Reaction: displacement reaction, also redox

e B =B B S I e

W

More reactive halogen displaces the less reactive hlogen From its compound

Examples:

IKBr + (= ZKCl + Br; Cobservation: colorless to red-brown]
Ch+ ZKF = no reaction

(= INal = INaCl ~ I; Cobservation: colorless to brown]

Noble g‘ases, group VI
Properties:
1. Non-metds
. Colorless gases
5. Stable due 1o Full outer electrons: 8
electrons
o except fle > 7 electrons
{. Unreactive, doesnt Form
Lompounds, monatomic
3. Occurs naturaly in air in smal
amounts

!

|

Dens

y increases down the qroup

<
<

He

helium

neon

M.pt & b.pt increase down the group

M.pt & b.pt increase down the group

9

F Vellow
fluorine

o as

17 =
ct | yelowgeen| 2,
chlorine qas —c‘is
35.5 ) -+
35 g
Br | red-brown | =
romine Bs ad
e liquid =
53 S
1 || geyblack | =
iodine Sohd E
127 —E
85 =
At back | ==

astatine S(]hd

Density increases down the group

Colors
Metals: silvery qray
Except: (0 6
lonic compounds
Non-transition: white
solid, colorless solution
Carbon - black



Properties of metals Summesy, C tmpi% 10 Reactivity series

Physical properties Ehem\tal properties Reaction ith acid[ Reaction with #0 ~ Reduction with Carbon [~ | ] Extraction
Conduct electricity & heat (no excepfion) Forms “ve ions Vident Na « valer | Na
High meling 6 boiing point (transiton: higher, group : lower) s withaod > - bydrogen. 0701 tengl (@ [ > Metd hydroxice - by Metd oide ot (2 _ fectrolsis of
. . — be reduced by carbon malfen salt
Hard & strong (except group & soFt) reacts with oxygen = mefal oxide — M M
Malleable & ductile (xcept Ag, Au, PY) A([l A([]
High density (fransition >4 qm/cm’, qroup | < 1) 4 ( [_steam \ﬁ J
Can Form aloys Formes basic oxide ool — 7 > Metal oxide - ] |
Sitvery gray n color (Cu: pink-brown, ) (xcept AL, Zn, Cr: Forms amphoteric) > sty ! ! o
R e Fo  — mefd oxide
Apparent unreactivity of dluminium Properties F aloys BT ph_J et
Due o the profective layer of Au0s that acts as a barrer & protects Al from Further 1. Harder (less malleab f -t | M
oxidation. L. Better appearance Y ol .
Iron when exposed to air, Forms rust, which is Flaky 6 doesn't profect underlying iron 3. Less [ikely to corrode Hl(j [ Noreaction vih Hl(j
Uses of metals & allovs orefin— g Sean or vater N — Ocaurs
Metal/aloy Ust § reason % % nafuraly
Electric wires: ductile qood electric conductor, figh melfing point bt bt
Copper Cooking utensis: qood heat conductor, malecble = —— =
g bras Thermal decomposition &

hircraFt: low density (also bigh strenqth, doesn't corrode)

Overhead cables: low density, doesn't corrode, conducts electricity (steel core)
Aluminium Food containers & cans: doesn't corrode

Window Frames: doesn't corrode

Cooking utensils: doesn't corrode, conducts heat, high melfing point

1. Metdl carbonate = metal oxide « (0 except group 1 Obs: size ., color change iF fransifion

1. Metd bydroxide = metdl oxide + H0  except group 1 Obs: size 1, color change i fransition

5. Metd nitrate = metal oxide + NO; + 07 except qroup 1 Obs: size 1, color change 1 transition, brown Fumes
4. Wetd nifrate (group 1) > metdl nitrite - 0 Obs: size

Tinc balvanizing iron: more reactive than fron, thus protects iron Extraction of iron Maklnq stegl
M}Id Steel [af badies, machines, Srews hard C+ 02> (0 Exofhermic heats up the Furnace Cast iron From blast Furnace contains 4% carbon
High carbon steel railway tracks, hammers, drills, cutting tools: harder than mild steel

Cast ron poured into oxygen Furnace

{ raw materials: . . .
el Oxygen is blown over iron o remove C, S, P, §i

Stailess teel cullery, saucepans, srgery tooks, pies in chemical Fectory: o't st (- (> 100

Calcium tompaunds Reaction oF fimewater with carbon dioxide Type: Nevtralizafion, 100y > 1l e bemafite

|
(0
I Limestone
3.
4

Compound Common name [O?(q] * (08 — (0o * Ko precipifation T+ 30> e - 300 e ) [+ O > (g Gos escapes
Calls Limestone Reaction of calcium oxide with water - Ferds+ 300 > ZFe + 300y Mot 4 §+ 07 => S0 qas estapes
(0 [ime (a0 * 0 — CalOK) Type: hycrafion, addiio §i/P + 0 > oxides oF i/ sold removed by
(08 | Slked fime USE% Olf I‘TEST%‘& ‘é‘ EXWG[T"O” OF e, making cement, making fme, ~~ CaCl0y => (a0 + (0 nevtralization ith (20 > Sag
: neutralization of acidic i e Foats on ol tects
(aOfheg | L vater s oF fme 6 ke fime: nesrlzaton of aii s, defuration. 030 > (s gt aaxa.dsato\gnmm TnG e



Chemical tests For water

o {urns anhydrous CuS0s From white to blue
o furns anhydrous Colly From blue to pink

Treatment of water

Stage Reason
1. Filtration | Remove insoluble solids
1. Add carbon | Remove tastes & odors
3. Chlorination | Kill bacteria

Substances in water
dissolved oxygen: For aquatic liFe
metal cations: essential minerals, some are toxic
plastics: harms aquati (e

Summosy, Chagter 11

Separation of oxygen & nitrogen

oved by wndens’m(? into fiquid
by passing through NaOK

Water vapor: rem
Acidic gases (C0;

807, N07): remove

Fractional distillation of liguid air

Uses oF oxygen

1. Steel making

1. Breathing apparatus
5. Welding: oxygen mixed with Cafty

Advantage of (st (acetylene)
o (as: easy 1o mix with 0z
o Produces hot Flame

Rusting

Needs 0z & th0

iron + 0xygen + water —————fiydrated fron(ll) oxide

rust: red-brown Flaky solid

Preventing rusting

Cover with a barrier

Paint: cars, ralings, bridges
Grease: machines

Plastic

Anoter metak: T can

[inc: alvanization,
protective even if scratched

Electrochemical

SatriFicial protection Eg. 2n, Mg
[nis more reactive than Fe, ths, it
loses electrons more readily than Fe
and corrodes in preference 1o e
Cathodic protection

Connect to negative termindl

sewaqe: fiarmFul microbes, cause disease
harmFul microbes
NOs & PO~ From Fertilizers: deoxygenation of

water & damage aquatic fiFe
Composition of air

Experiment 1o calculate % of 0;

Nitrogen: 767

Oxyaen: 217

Ar%on: 1

(02 0.04%

Noble qases & water vapor

Air pollution
Pollutant Source Adverse efFect
(0| Incomplete combustion Toxic
S0 | Burning Fossil Fuels | Acid rain & respiratory
problems
0xides oF | 0y & Ny in car engine cid rain, respiratory
nitrogen - react dve o high | problems
femperature
(0; | Complete combustion  Greenouse gas
Particulates | Incomplete combustion Respiratory problems
(Hy animal waste breenhouse qas
Acid rain How to reduce acid rain

I Domages frees 1 {se catlytic converters
L. Demages fmestone buldings 2. Using low-sulFur Fuels

W T em e m=T L hddfylkes 5. Flue gas desulFurization with Cal
U it 1 Find g ldn[reases aflgdlﬁy 0}5 il
58 r0sS - damage metal works
multipication | 100 £ Fertilizers  Farmer considerations:
fofindx x given Y 1. Use carefully
given Y | L. Kvoid rainy days
el crops o 5. Use Far From rivers

breenfouse gases 0z 6 C
They absorb enerqy From arth & prevent energy From estaping

Global warming How 1o reduce global warming

1. melfing ice caps 1 plant frees
L. extreme weather L. educe livestock Farming
5. Hooding 5. decrease use of Fossil Fuels
{ Yemperature increase 4 vse f & renewable enerqy (solar, wind)
) hab'xat lss
(07 Chy
Colorless, odorless gas Colorless, odorless as
ioc | Insoluble in water Sligftly soluble in water
Properte Denser than air Lighter then air
Doesn't burn, puts ofF Fire | Burns in air
Uses | Fire extinguisher Fuel
Fizzy drinks, dry ice Making organic chemicals
Combustion, Respiration |~ Decomposition oF
Sources | acid + MCOs, Fermentation | vegetation
M0 decomposition Waste gases from animals
MO« C>M- (0 Natural gas is methane




Petrolum  Mixture of hydrocarbons S c ]2 Making thanol
Separated by Fractional distillation Isomers Catalytic addition ——
Name Use . Change posman of Functional roup o steam o fiene 1
T ) ey | bitelgser HbUTHeEe6hUTHZ m hutanﬂ-ol&EutzE*n-Z;oIH (all : HzO% FZH50H EaH 205 92[2H50H Z[Oz
(o ooking/ealing  pfff Lol A e o d L, P |
) lastline Petral For cars R Iy ; gai S 1 UhSEE; ol
?qu;% FETOSEPE) EUEI Fagamam L ranch (inioum  crors) H H'c Hé E Hooo L Uses non—renewahie rEsOurce 1‘ [Slow[
. parartn OME STOVES Bufane & Z-melfyl propane.~—~ H B b oH R | Q|
s ese ol (s o) | Foel o dieel ngres Buten Y prop . L:: ~ (:3 _L:: ~ L:: » ﬂ_l—ﬂl 2 Costly (ih temp & pressure) L lowyield 3 impure products
~ ) fuelal Fue For power staions, RN ! Condensation polymerization
(T qud‘ | Factories, ships 3. Change alkene to cycloalkane _T_T Polyester  pofester inkage
-5 | e L T H_$_2=E_$_H NN Honomers: di-carboxylic acid o
carbons H H HoH
HOOC COOH W—
Problems of synthetic polymers (plastics) _l-l_ H—o—{ }-o
— ” Non-biodegradable: not decomposed by bacteria
mell molecues: ar(e molecules: 1 Amimals get trapped . Litter and visual pollution
1 Few carbons Hany aron 1 Fils ndhl e 5. Sticks i oats oF nina —-—C—O—EI— -
L Low hﬂ‘h”% pois RPN 3 Produces poisonous vepors when burned 6. Blocks drins & wafercourses
3. Light in color Dark in color —
{ Flows easily Viscous Betr
5. Hemabl Doesn't bun easly Al T 0, J00°C, 60 atm kMn,
I N i | rading ylatn widafon
lisad fistilfi Y
sadvantages oF using petroleum —
1 Norrenewable resource AkAnes AKEnes [ Carboxylic acids ]
L Production oF greenouse gas (0; , .
3, Acid rain, production of foxic gases hYquenahOﬂ dehydra’non BS’[EHF\[aﬁ 0

Naming organic compounds 300°C, Ni

Conc. 50, Conc. #;504

1. Combustion 1. Combustion 1. Combustion
;‘gﬁfgfggm Funﬁ.ljfngfgiaup 1. Substitution OV fight 2. Addition 1. Dehydration
effr -ene enes (- iTion pofym nza ion Lt *

30> oy Fonctiond roup o Neohols 08 3. (I'GEK\H Draw box argunXH Name 3 +Ma£SOE QSSaaH* H20+£02
g%z%fm ot i mﬁ‘%%ﬁ“ i AIKanes<: alkene + dkane gyt ahove  below each C N - ; : :
homolgussr alkene + K, Re][nov? douhlebbozd Oate
1. same qeneral Formula 4. physical properties have  frend M@ PUT EXTENSIOn bORE iC ari
1. same tunctiondl group S%TEvepmembers diferby U her demand for sort-chain ydrocarbons From anl i tarboxyh[ ad

5. similar chemical properties 6. can be prepared by imier meihods

Small molecules are more useful, alkenes used to make polymers

An isomer of ester must have the same number of total carbons
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Thank you so much

.

I've struggled with
Chemistry for as long as |
can remember, but after
joining your course not only
did you make it simple and
fun, but Chemistry became
one of my favourite

Thanks a lottt Miss
Nervana ‘9 ¥

Today

Lo i b cllaas Ly,
898 Aly3 vggare Juiy

llg solell
You are the best @and the i
summaries were just #

amazing and they helped

me a lottttt till the last

)b ey ey )b

L0 MV

Byle o aslgll alg
&l @S S
Sle Sy 8 0Siag Ly

subjects! minute when | entered
They helped me brainstorm
OMG thank you so muc  theideas @
LYY yo Today
music
il clil elg8l ojule u Ul
bl Sodw swlw=l Ul .. 9,
—_— ~oleS Glelg Jagj 8) i

you have got the full

a>l> JS Jle 1,84 . package
woizall (bl il

HS1 il 8 dgipas I (ol
el Ciladl o

wl> Lo sl el

e S s (Sl

eaill JSg clacog Gogg=e
Ogg>0 lgildy oy dindl Job
oe &3l Loy )L
g sl B Jl1gaw ST e oyl
waddlg Sl JS al>) JSog
li>yd JoSo oy @8
o' Q)b Hliwdbg gl
allels ol

And I'm so glad | joined
your class and watched
your recordings because
they were SOO000
HELPFUL &3 ¢ | feel like |
did way better than | did for
the last two years in
chemistry and your future
students are going to be so
lucky to have you. You
really are everyones dream
teacher & &

v

al3dlg azylually ol
elglg adbll ga alyzsylg

903l
Loy pSlea @l ysadl IS
2:15 PM

Thank you very much,

miss ! It was really fun to
attend your classes and
now | like chemistry. Words
cannot express how much |
appreciate your work and

support! @

)51 6:52 PM
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