Knowledge organiser
Formulamass

Every substance has a formula mass, M .

Using balanced equations (HT only) Excess and limiting reactants (HT only)

In a balanced symbol equation the sum of the M, of the reactants equals the sum of the M_of the products. In a chemical reaction between bwo or more resctants, often
oneof the reactants will run out befare the athers. You then

theoretical yisld titration titre usaful yiald

formulamass M, = sum [relative atomic mase of al theatoms intheformula) ey are ssked what mas of aproduct willbe 2 W you are asked to balance an equation, you can ; of the ather mactants kel aver. The reactant
:  lormed from a given mass of a specific reactant, ¢ use the steps below to wark out the answer. Mk s [t cesr i I Eucean The resct ”Hm:mﬁmmu
Avogadra’s constant (HT only) :  youcan use the steps helow to calculste the rewult. 3 1 work out M, of all the substances Niritirg reactant.
= * 1 balance the symbol equaticn o 2 ealeulate the rumiber of moles of sach substance
e ke o 2 a1 bk e i .70 0 1 strvna, ey, o ke les. : | e e R e ; e e e e .
Thisis Mvegadro®s canstant. . [ Toie o e e ' T wrk out which reactants arein excess snd which is the
: sl EERr H ) .
Dine rricle of & suibstance has the same mass asthe M. af the substance. : ) M ) 3 comvert toawhale number ratio i recactAn you nec o
Forr exarnple, the M._(H,0) = 18, £0 18 of water molecubes contains * 3 wsing the balanced symboal equation, workout 4 balance the symbol equation 1 write the balanced symbol equation for the reaction
£.02 = 40 molecules, and is called ane mole of water. : B 3 pick one of the resctants and its quantity as given in the
Vo ot warite this a5 maes = 255 * & calculate the mass of the unknown substance  © question
s TN P using mass = moles 0 g 3 use the ratio of the reactants in the balanced equation t
P p— dee how much of the ather reactant you need
’ | CONESRTRHORIRMOUER | - | & oo
:';: ':‘: T8 determine which reactant is in excess and which
" Concentration is the amount of solute in Coneentration can also be measured in o m"nl:__s D isliiting.
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yield of 3 chemical «  The unit of concentration is gidm’. concantration of soktion [molfdm™) =
e —— -’_ | Concentration ean be eakulated wsing: _ number of moles of solute Titration ‘
. volume of solution (dm
of a product that you The yield is the smount of product that : ntrartion (gfdm®) - ’“Hﬂr':';l} S mas.s—[ 4 Titration is an experimental technique to wark out the
expect bo be produced. you actually get in a chemical resction. : volume {dm) mades M. by cakenbabe the maes of soliste camncentration of an unknown solution in the reaction bebwesn an
st ¢ Sametimies valurme is measured in erm'; T 5 3 L
imm“ﬂa:’ J Pereentage yiehd i the sctusl yisld a3 2 . i ) dizaalued in & solutian, . » _

. proportion of the theoretical vield: : volume [dm®] = u » The grester the mass of sslube in 1 Uuappetbehedm.:ta h.nr:mnmhm the salution with an
during a chemical il el * 1000 eIt Bt o e e uniknown concentration. & pipette mesdures a foed valume anly.
reaction, itis ot shuays  perentageyicld = mmmmememm 100 1 # ot of salute inlittle solution = high 2 Add the solution of unknown concentration to 8 conical flask snd put

ket et thooretical yisd : moles of salute, and therefone the
P " ¢ concentration . the conical fask on & white tile,
the theoretical yiekd . greater the concentration.
. _ oo litthe solute in lots of solution = low . Hihe G pra——— 3 Add afew drops of & suitable indicator to the conical Rask.
Ih . conoentration dissedund in & asalisrvelisns of sokiion A Add the ather solution with a known eontentration to the buretbe,
= sameol the : . g - ;
produet can be The abom economy of 4 reaction tells you - the cancentration will be greater. & Carry out a rough titration to find sut appresimately what valurms of
T the proportion of atoms that you started - solution in the burette needs to be added to the solution in the conical
cecarmted Irom the with that are part of useful praducts. : . . flask. Add the solution frem the burette b the sslutian in the canical
pearsted M ) ) ) 3 Moles of gases (HT only) Calculating concentration flastk 1em® at & time ntil
reaction mixture High atom economies are more sustainable, = e et '
 there can be &5 they mean fewer sloms are being wasted  © AR afy given temperature and pressure, the same To caleulate the concentration of the e : c:}. o
unespecied side it prodisets that are not wsefisl. ¢ number of mobes of & gas will occupy the same unknown solution (the solution in the NRTIRE Y pro L B :
reactions betwesn : ¢ wolurne, conical flask): the ilicanr]ies:
reactants that ::Iiflaud ;agumm S ‘AR reom temperature (257C) and pressure (1atm), 1 Write a balanced symbal equation changes colowr.
produce different g ¢ one male of any gas will sccupy Jdm?. far the reaction. T Record the valume of
praducts b ity — o o ety LT, 2 Calculate the moles used from the the ened poink a3 e
= the reaction rmay M.'Efm]Fn:‘dILE' - ko salution using: rough value.
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