Uni+ 3C toichi 4

!

the study of 4he quantity reloctionships
in chemicol reoctions.

For example, let's moke turkey sandwiches. Here's the recipe:

Tur | Ci
A slices breod

3 sliaus turly

| slice cheddar cheese

| domodo slice

1P we hadl the following ingredients, nhow many complete.
turkey sendwicius could we make?

34 slius of breod
4q siius of Hurkey
30 slias of echeddar chusse
14 +omato slices
+his is codled a ratio .

Well, lets work +his through ... Remember thadt
Jor |afer.

33 slius bread. (I sandwich \ — 1 sandwiches
Aslics

49 slivs+urkey <I sandwl‘gb> —  16.3 sandwithys
3 slias

20 slius cheest y (lsanawichj ~ A0 stnowiches
| sli i

Id slius 4omato x (Isandwth) = 14 sandwiches
| slice

yOU can onl% Mmake 14 sandwiches hetbre {ou run ouf
of tomatoes!

Guss whaf 9%87( You Just did stoichiomutry [



For chemistry,the process is a litle more involveol » buct
+he main (ded is the same. e use roctios (£dimensionad
analysis), we call it a... mMole rgtio .

e

comes Hrom the acePhicients
in o. hodancd echemicod equadtion.

mcSle otio = mol oﬁunknown substancl
mol of given substance

hat me show you whot | Mean?t
Na)y + Haw) =  NHs)
* hodancs +he equoction * you get +he coefficients kelow:

_Naw +3Haw —>A NHz)

Tassume
x A

- what do Hhee coelicients fell Us?.

A mol of Na o reacts with 3enol of Ha, () +o
prodoce Amol of NH3(q)

- Txample (1) iNaw) + 3Haq > A NHag)
unKnowN
How mang(gous of &mj&om\a (VH3Dare formed frmm-+he .
reaction of 12.Qmol of hydrogen with Uxass nitrogen °
given ex+ra\(r(—lpomno?ﬁ¢on N
use dinmunsiona ana,uotsfs =
1)- wﬁé;{*fe down +he giudn £ H#Hu T-chart- wrife your unknown
atter +the eQuol Sign

13.Omol Ha, } = mol NHs
2) ook ot +he halanced wQuartion, we oL gong o use it
1 make tha mole ratio 40 so/luL +ho problem.

mole radio = m@i‘un{/\nom - 3molNH3
ot given g mol Ha @




3. Put the mole rofro imto +he Tehort € sofve . multipl
any numpers on top of the horizgontol Airu &divide
by any- numhers he/low) .

13.0metA3[3mol NH3 = (18.0  mol NH3
lélmerkﬁla

¥ finy numbers ino mole rotio have infinite significant
Piqures. Trerefore your answer hos the same # significant
fiqures as your given does.

own
(2) How many. ous of iron (1) suHide)are prooueeol From

reacting .50 mols sulPur with Axesss imn ?

Qruen WP wnlionowwo N
o Fecs)

L.50at S8 | Smol FeaSs _ w
| 3 mot-5%

%\UQ,(\
(3) &L&&Lm@grwqﬁr%uﬁ WFth exa1ss oxygen .
Now man% ous of_water vaporre. pmduaed'-’
vhnown
CaHy (4) + 50a9) >300aq) + 4 Ha0(g)
given unieno
< Sl molesHy | J mot Ha O - 3.490 mol Hg0
| | me-estfy
wniknowsn

M) How man (moles od eaICQ are needed 1o wm,ou*e/(r
2

react with 8105 mows &L echmmium (111) acitate ~
glwzn

30a(s) +20r(0aH302)3 w@g) >3 Crcs) +3Ca (taH302 ) @

5105 ML 0efat305)3] 3 mol Ca ) ,/[/'.gxzp mol Ca
| & molLe@gthslals ~

\
. oA



Now , oo Fin

issve we howe s that we have not yet
nvented on Instrument Hot measures in pnits
moles.

™ot we con Mmeoasure stlbstances using Moss ¢ 3

Q
and we XNow how 1o convert from mass 4o moles.
Then we. con use e mole racho.

li's 3 step stoichiometny
Hme !
Exgu_nplei
vnknNnouwwnN »
I. How man m ion (Ul (1) oxide (Feg()Eare pde.UOﬂo(
fom reoc ing %%ﬁﬁ_ﬁlm WIth exeess ox(#,%en ?
FFelcs) + 40acq) > | FeaO4(s) |

Aoy Fe| | metfe | Imol Fez04

= . 0034 ol F€.3Oq :
| 55.85¢ Fe. | 3 mete |
?

. s Yemermiur = mu.H'szq ’m!
molar s grole r&f\( A fumbkers on top of the
£ ncLo : . " oy t
il ‘?ﬁi&o?h%% r horiecrt line ¢ diuide by
any numbers helow +he
horizonta (. line |
vnknouvsn
2. How manzj,are prodv ool when g. (09
gmirgggﬁ_é;t_m.hg/dadc reacte
Giyen

>l with exess h(/dm%m peeride?
NaH4¢q) +J& Halacg) = Na@) + 4 Ha0 (L)

.69 g Mty | | mokigHd |4 ot 420

-~
| 52.0l0gNsHe | | mol-aHe

Molar Hoss - NaHy

AN x 14.0lg = X803
4H x 1.0lg = +4049
39.0(03



unikNouws N

3. wha+m is produced. from +he reae:hon od

13-00 mous of leaol Gv) phosphate with Lxuss zine ?
giun

L BN + Phs LPO4)4 (0g) >3 Ph(s) +& Zna (PO4)a (oq_’

OK. 30 +his one is different Prom the first & examples
becawse the units for the given and unkKNown are.
switched from +he previous exomple. "But Hhad's ok,
we still e +he 4ools to soluve. Hnis!

13. 00 mal Phatper| 3 mot P~ |a0%.309Pb _ @197’hJ

| 1 mol o5 0P04} | | ol P LA
+ -
mole roctio from  motor moss
+he. hodanced. o Phb.
equation

glide. o xnow union steps to use.

Step A Step b step ¢
converting masseg) e mole ratio- conwarting rous of
of given o moles $rom 4be balanceg | unknown $o moss (g
| equotion
\mol given moles of unknown | Molar Mass of unknouun
mMolar Mass mols of given I mol unkndusn
given -
19 Your given | ANd your uNKnown Then do these.
hos thes€ units: needs His unit: steps :
moles moles B
grams @) moles ‘ Ae B
moles grams (g) B s

grams <) gramscg | | [ | ialelf el



So let's tny using +ha guz‘dL o solul. soma. s—/ozbh/'om*ff%
- pmb/ems.

wnhknown

1. What (mass of calciom ehlorate) is pProovesol when 0.50moks
of eoleivm hydmyids react with wxass ehloric acid 7 S!VEW

X HCI03 g + CaoH)g sy =& Ha0L) *  Calet0s)a @g)

Since -the units for My given is moles and +he wnits for m

unknown is in MAss(g) , we neecl 40 use steps B £ €. ¢
step @ step C

0.50 met-eertoH)a| | mol-Cate103)a |20 .98 9 Ca(ci05)a

| mokfated)y || mol0agtias), | 1

[P

P

$
™ 2 ;™
= 1 C X./G C) ‘L

-~ A A / .’/-: :,.; 3 \

molar mass - Ca (U03)a <! Ca(tl03)a )
n ol Jdry 1N \J\\--‘* '\///
| Cax 40.089 = 10.0% 9 e e
A ¥ 35459 = [%0.90q
L O ¥ .00 -l B Y Q(D‘CL‘IS
A0t -9%9

L N O LV N

d.

What noss of aglucose (CuHirOu Jean a plant prodvet. +hrough

Photosynthesis wiun 150.09 of wafer reac’s widh Lxuss corbon
ouoxide ? Siusy

LoQOa(g) + LHa0ct) > CoHialu c4) *(oO&(g)

Ok, +he giuen Jnas units of grams and so does +he unknown, so
we hate to use. steps At B 2 (. IHsok
step R

ial
quys, we ean do this'
S+QP% S“AQP Q* g f‘"‘é,/‘ \‘/" \\’1/‘*'* "
150, oq/HafOHmol/Hz@ |1 MOL@(EHKOQBO 1139/Cie Hi20t c(/ 450, Og CLO?LTI/&-C}@ )
118.099HaO Lo mottgo |1 mol Lot o O 0 I I PN
Molar Mass - Ha0 molar mass - CuHizl w
L€ x(d.0lg = FA.00g
AH x 1.0lg = H.039 A H x [.0lg = (d.139
| OXILD.(X)9=I(0.OOQ O X 16.00q = Q(L"ch
4_—\4 M ¢ Y
13.0dg 130. (%9



UN IV O WON
3. whot

faLn) ean -ty plant prodv e through photosynthesis
whun 3E.044 of carbon dioxide reacts with urass wader ?

(

A

4 L0 + LHaOL) > CoHiOu(d) +60acg)

What steps show|d uw vse for this problem ” well +the given is

9
in units of arams < s is+he unknown (mass is grams,n'ghff’)
so we will use all 3steps aqain: Azt C .

step A step © step C oy
$3.0d0L62 | Imotedd | mota [32.00a02
o

302 _ (64.0090a )
|44.01g.85 0 met-00g] L mor-ty

N

\_/l\ﬂ_///\_/
mMmoltar Mass COa moloa mass - ()2
' ¢ x13.019 = 13.0l9 2 0 % 16.00g =38.0049
A O X [6.00g =, 32.009 .
44.0l3
v OwN
4 How many@oles of are proodved when 36.0q of
e (eH3NHg) reacteol with uxerss ox

aminu
4 CHzNHa () + 9 Oacg) ~¥ ‘/_C atgy +10Ha0cq) + & Nacg)
The giwen has units -t ar
So we showlol use s
Step

3.0 o CHetHR | Imot-tHzNH,

ams anol Hw unlknown's uni't s MoUs.
s  AebB)

| 1Omol Ha©

angehol
= . &
|31, 07 OkisNH,. | {mot-eHzNH;: W

mMoloar Moss- CHaNHs

1 ¢ x 1a.0lg = 13.0!
54 x (.olg = 5.05
I N x14.0lg =4'4.0/

3l1.04g



