o Year 10 — Summer 1- Reacting substances
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Exothermic & Endothermic reactions 3. Fco.t eaction : Le Chn"l'-:llr.r‘s Prlru:lﬂ IH!I

() Callision theory: Chemical reactions onby occur when the

reacting particles eollide with each ether with sufficient energy.
The minimum energy required for o reaction is called the E.g. Treactant concentration = T products formed
activation NPy T preduct concentration =

I:d:l-‘ 1-::?:“ nffu:hrg rate of reaction: TTTTTTTTTTT T o
4, Muble nnaﬂggg

equilibrium,

() Exothermic: o recction that gives out energy T the :[n] Thus is a meesure of how Ek_}f a reactant is und up or Le Mhr: p-lm:lph - |1" o sygtem that is in equlllbr'lun is subjected h:- a I
surrcundings {temperature increases) i product iz made change in conditions, the system will shift to counteract the change, '
(b) Endothermic: a reaction that takes in energy from the il:b.'-l This ean be measured by: Exethermic recctions: Endothermic reactions: :
surrsundings (temperature decreases) | [} Dividing the amount of recctant used up by the Temperature T = Yield J Temperature T = Yield T
© M- ( file) sh - i Time token (g./s) Temperature .. = Yield T Temperature L = Yield J !
t) Energy agram (reaction profile) shows t i
ENErgY chugﬂ Tnhhg p|n,:t if d chemscal reastich ! {"] ':"""""9 the w@ {Bds} pmduud Gas reactions:
i by the time taken (em/s) Pressure t = Favours the side that produces least number of gas malecules
(ill) Measuring the time token for the reaction mixture Pressure | = Faveurs the side that produces largest rumber of gas
| to change colour/become opague. molecules |
, ok = (1/time taken) Concentration of reactant/product:
. System no longer in equilibrium so fevours the reaction which will return to

(i) Exothermis reaction fllJ Endothermic reaction

o). produwdcs formed

(e} Activation energy the minimum ameount of energy

' Temperature - Concantration - f
required for a reaction fo take place {Oi)  Het reaction {i) Higher concentratian | (o) Reversible reactions: A reoction that con go forwards and backwards,
| (i) Particles move faster {ii) Particles claser =
(F) Ina resction, chemical bonds ore broken and made. . (i) Callide mare aften tanathe : | A+B —= f£+b
SR N { (iv) Grenter energy (i) Callide mare aften i :
Breaking 5 = require energy = endathermic process i (¥) Mere collisiens are {iv) More successful . ® ! Ina reversible reaction, the reaction will be endothermic in one direction
Making bonds = releass energy = axathermic process ] .. :uuﬁsful eollisians l:, ! and exathermie in the sther direction
! [wi}) Faster reaction {¥) Faster reaction ] heat
More energy required than released = endathermic reaction | | ea A i il de— & hyd hlarid
More energy released than required = exsthermic resstion : - Ammanium chiar! —id ammarsa + fiycragen chiarae
| Surfoce Area - Catalyst - o
. Cells and Batteries (triple only] b m Large surfoce grea (i} Praovides an alternative | [b) Equilibrium: When the rate of the forwerd reaction is equa to the
1 (i) Smaller pieces of pathuay with o lawer | rate of the backwards reaction,
(=) ﬂ{d!ﬂmdﬂlr cantaing (i) Electrade: An electrical | | solid reactant activation energy e
chemicals that resct conductor used ina cell i (iil) More particles P I e ey 6. Units
together to release energy, ! expased collidons
The voltage of a cell can be (1) Electrobyte: A solution | | (iv) Mare colisions ~__{iii) Fester reaction Measuremant Unit (wards) Urit
changed by changing the type ?Erm:::;:*:rﬁit Tha ! (v) Fester reaction F il
of electrode an the type of_L_L Jory bl g o Mass F=— "
tro, ! i
e I I ' (] Limiting reactant: This is the reactant that is completely Wik ety cule e
b i used up in & reaction. It stops the reaction from contimuing, Rote Grams per second ]
(b) Battery: Multiple cells connected together, | Rute Cantimetres exbed per e
(i) Mon-rechorgeable battery {i&wﬁmﬂ second
= stops producing electricity the chemical reaction can i
when one of the reactonts has reversed using an extertal i (d)Rates of reaction o Rote Moles per second Mol
been used upl electrical current 5o the H : ol Concentration Moles per decimetre Malfdm?
battery can be reused, - Steep line = fost reaction s oubed
i Ml Mol Mol
. . | - Harizental Nne = resction = . i
(c)Fuel Cell: Efficient way of producing electrical energy | has stopped {one reactant T Percentage Yield Percent 4
where a fuel is cxidised electrochemically to produced a I has finished) PP — — Py
potential difference (or voltage) (rormally kydregen]. | - [(given ensugh time) The lines will meet = bath products will > P . o
Anode: 2H; -+ 4H" « de- i produce the same amount of product from The same amount R s (Ar) Ll L
Cathade: O, + 4H + 4& 2H,0 | of reoctonts, Just at o cifferent rove. Relative Formula Matt (Mr) Mo unit No unit
1 - é'l"d‘d (R = |
+ less stages, less polluting, mare efficient il et of line = rate of the reaction




Year 10 — Summer 1- Reacting substances

7. Calculations 9. Acids and Alkalis
R T - S S X (8 { () When a substance dissolves in water, they dissociate (sphit) into thew |
g a3 ! individual ions o
(b) Relative Atomic Mass (Ar) the mass of one atom e.g, Ar of carbon = g B £
12 (shown in the periedic table) | Hydroxide ions (OH-) = alkaline 5, £ % :
(¢) Relative Formula Mass (Mr) the sum of the relative atomic masses of : Hydrogen ions (H+) = acidic y ) :

all the atoms ina formulaeg CO2 =12+ 16 + 16 = 44

(d) Atom economy = how much of the reactant is turned into useful !
product

(e) Percentage yield = tells us how much of a product is actually produced
compared to the theoretical yield

(b) pH scale is @ measure of acidity/alkalinity of a selution

groen

dork green
furquoise
pale blue

Percentage yield (%) = actual yield  x 100 : OV e SR IR AR A A N B AR
theoretical yield | (¢) Indicators = a dye that changes colour depending on if it is acidic/alkaline

(d) Neutralisation = acid and alkali reacting tegether to produce a neutral solution

(f) Factors effecting percentage yield are: Acid + Metal Oxide -> Salt + Water

- Products being lost during trarsfer from one container to another

- Not all of the reactents reacting together Ackd:+ Matel Corbonata -> Salit + Weter + Corben Dindde

- Some of the products escaping as a gas Hydrochloric acid - > Chloride Salts
| Nitric acid -> Nitrate salts
! Sulphuric acid -> Sulphate salts

(&) Strong acids (E.g. HCI) are completely ionised in water

- Some reactants forming e product with an unexpected substance

8, Calculations (HT) | Weak acids (e.g. ethanoic acid) are only partly ionised in water
(a) Calculating yield: Celculate the yield of a product when given the mass 10. Concentration (HT)
i of a reactent i
| Mass of desired product = Me of desired product x mass of reactant {a) Concentration = the amaunt of a substance in a given volume, normally measured in mol/dm*
Mr of reactont i
| Moles: A measure of the number of particles in a substance Concentration of a solution = amount of substance (mol)
! i (mol/dm®) volume (dm?)
i 1 mole = 6,02 x 10°° (This is called the Avogadro Constant) i
Ar = Mass of one mole of an element (i.e six hundred thousand billion : (b) Titration: An accurate technique to calculate how much acid is needed to neutralise an alkali (or vice versa)
billion atoms of carbon will weigh 12g.) i
i (¢) To caleulate concentration using results from e titration:
Moles (Mal) = Mass (q) !
M : (i) Write a balanced equation
: (i) Caleulate the moles in the substence you know (A) (using equation cbave)
1 mole of gas at room temp Takes up a volume of 24dm® ! (iii) Caleulate concentration of substance you want to find out (B) (using the equation above)

Volume = amount (mol) x 24dm*
(b) Calculating masses of reactants from a balanced equation
1. Write down balanced symbol equation i
2. Work cut the Mr of each substance

MassA = MassB x MrA
Mr8

3, Use the formula to calculate the mass of substance A, !




