oCim:Ur\j Reactant
When more than one reactant takes plece in a chemical reaction , they will break apact and reform into products

K-)cmless there is exactly fhe same amount of each, one reactant will be compledely consumed and one will be leftover

/imi£5n3 reactant ' : The reactant compledely vsed up in a chemical reaction. The amovnt of produck is limited by jhe quantity of ks reactant

excess reactant : 1he reactant remaining afler the completion of a chemical reaction.

“FA IR OO _, &y W IR

2 lePtover fcames

M M ¥ the wheels [imited how many

complete bikes covld be produced
Y bike Lrames Y wheels 2 complcle bikes .+ wheels are limiting reackant

K‘> b}: dckrmini03 which reactant s limi'l'ins allows o calevlation of theoredical moximum y.’elc).

_exampk, pmblems

@ ~ De‘lefmirﬁl:j “mi{ins and extess reacbonts ~
50.04 of NeHy is reacted with 75.09 of N, Oy fo produce water and N,. Delermine the h’mH:’nJ and excesS reactants.

@ ~ Ddum\'nioj how wmuch produck con be produced and how much of excess will be |eft over ~
o) How many grams of [ead (1) chloride are pro&uac) {eom the reaction of 15.3¢ of NaCl and 60.84 of Pb(noy), 7
b) How many grams will be [efi over of fhe excess reacloat ?



afimi'l.u'nj Reac(am‘l', cont.

’VDeftmim‘r\j maximvm yjeld of product given [imiting reccbant ~
3 mol of CalHg is reacted wilh excess oxygen (0;). Determine the moximom mass of €0, and H,0 that can be produced.

@ ~ Dd«mim'nj moximuw yicld ~
Coleulate fhe moximum mass of AICI; that can be Prodvced from o ceoclion of 2.80g of alominum and ‘1.153 of chlodine gas.



5olvb'on.s

solote : sobstance e

heferogeneous : solvlion with non.- uniform composi tion
being dissolved \ - solution ex: ol and water

Solucntz subsiance in which

solvent digsolves _< ] I homogenovs solvfion with vniform composi tion,

~ solvtion ex: salt walter, hydrochloric acid

K in ordec {o 5pm) vp t)iSSolvias : @ mix {he solvtion - helps disdribote solute parficles within Solvent
@ heat {he solvlion - more Kinelic enecgy, .. Solvles collide o0nd interact with solueat more

X Saturaled Solotion : the moximum amount of solule ditsolved within solvent . Addu’ns moce Solvie bcyond this will not dissolve

concentcation : 7uan{iLy of moles (n) or grams dissolved in one dm3 (L) of solvtion

concentralion = N | € moles (mol) or mass (3) of solute
("WI/L or 3/'—) = C V | € wlome (L) of solution
U \
molar concenteation, M mass con¢ 3 \ =

1L = [000 mL = 1000 em® = | Im®

E xample Pmblems

@ ~ Calcu'a"in molar concentration ~

A saline solulion confaing 0.90 3 NaCl Qisselved in 100 mL of solvlion. What is {he molar conceatration ?

@ ~ calevlating mass and molar wacentration ~

0.5 9 of calcivm hydroxide is added to [OmL of water. Whot is ifs mass conceatration (ng’3) and molor concentrotion (moll™") 7

~ Cal(vlah'{‘lj ameunt of solute (grams) ~

A salurated Soletion of CaSOy (ag) has o concentration of 0.0154 mol /L.
A stuwdent fakes (5 mL of the soludion and evaporateS it. What mass is left 7



Solotor.s cont.

®~ calwlaRQj ameunt of solute (grams) ~

Determine the mass of solute preseat 1n o 500 em3 solodion of 0.100 moldm=2 siher nitcale.

@ ~ calcdali@ solvtion volome ~
What volume of 0.25 mel /L solulion can be made using 144 of sodivm l\ydroxide?



5olob'on. S-/o}chiomdg

volvme (L) of | X Concentration (mol/L) + concentcation (mol/L) > volome (L) of
subsfance A v subsfance 8

moles (mol) of | X molar ratio P |moles (mol) of
Substance A substance B

mass (g) of * ) | mass (9) of

substance A - molar mass (g/mol) X molar mass (3/mo|) substance B

€ xample Pmblems

@ ~ calcvlating proc)uc.f. mass from reactant
Caleivm chloride reacts with phospheric acid (H;POQ) Jo produce calcivm phosphate and hydrochloric. acid , HCI.
How many groms of calcjum Phosphak can be Pm)vtld if 2500cm® o0f 0.260M calcivm chloride reacks with. exeess Fl\o’rlwic acid ¢

@ ~ calculating reactant volume ~
How many mililiters of 150 M nidsic acid (HNOY) is required 4o react with [00.04 of Coprovs oxide in the following unbalaaced eguation:

HNOy + Cv,0 — Cu(NO,), + NO + H,0

~ calcvlate CW\C(A‘IT‘BOI\. of reactont ~
605cm_of HNOy are regired fo react with 25.0mL of ].0OM Ba (0H), selvtion {o produce barivm nitrete and water
What is the molarity of HN03 solution ¢



