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Eﬂ&\'ﬁ‘j “

En&fglﬁ
iS5 the ability ko do work or produce heat

L7~ —

Ninatic ke’ Potential “PE”
- Motion « Gtored energy read& ko become mMotion

lhe naxure of Encrsg -
low of conservation of enemys enerqy is neither created. nor destroyed in any cherical

feation or physical Process.
Chemical Potenkia enecyy o s energy stored in Substance because of iks Composkion

Hear"4"
ear 9 s- Heat
eneyy that transfer from a warmer objeck o o cooler dhjeck

\,/\/v\\/

Calorie. *cal” Nutxitional Calorie  Cal
The amount of energ reciuierd ko mis the Eemperature The enem Conbent OF Food
1 Gl = 1 Keal = lecacal
\]— ~_Acal Cﬂ' 2 Gl
X023 Floce  Heol
cal N2 J_ Cal 5 cal
x4.18Y4 Heal P

Specific Heat *¢” =

Spea'ﬂc heat : is the amount of heat realuicrd ko raise the temperature

Eclual:ion For CaJCU\al:inst-

‘_/cL:E x m x AT (Te-Ti)

Heat g?e,(:;\i‘a('k Ne>  Temperature

J=7Tlg.c xg x'c
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Heat s

alo.rimew‘ : |3 an inSU|0tEd. d-EVice Used FOT muﬂrﬂ Ignition

terminals

— Thermometer

HE amount OF l'mk amofwm fdm&- Stirrerﬂ
——_

Water

® You can use calorimeter ko determine the

Insulation

N\ 7 F Sealed reaction
C o UnKﬂ etgl chamber containing
own n substance and

oxygen (the bomb)

Bomb Calorimeter

Chemical Enersls and the Universe ¢-

Thermochemistry : The study of heak Change
Universe = System + Surroundings

Endothermic Exothermic
LN € \ent Heat e  Heat
s S «— - —>
- The endothemic reation is * The exothermic Yeaction is
Cooler than  Surroundings hotter Lhan surroundings

« M>o0 *  AH<LO
Enthalpy H s Noe i-
- iS the hegk Content of a system You connek measure the actudl
ak a constant. energy or_enthalpy.

Entho\ (heat) of teackion: is the change in enthalpy during o reaction.
Py ge PY 9
* Symbelized as AH,X,\”

AR H ., H

xn veactents
o Enthalpﬂ Chanse For ¢ Em:halpj Change For
exothermic reactions are endothermic reacktions are
a.lwa:tjs ncgah‘ue_. a.lwoﬂs Positiue.
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Wamochm\cal Ecluai:ions :-

Combusl:ion Yeation ¢ a chcmicnl reaction Lthat occurs When o Substance

reacks with OXJse,n .

s energ

Thermochemical equation :-
Onongl

® balanced chemical equation. Ve v
4Fe (s) + 30, (g) — 2Fe, 03 (s) AH =-1625kJ

[ J 1 - -
ph_\.js\cal States of feactents & PfodUd.‘S NH,NO; (i) — NH4+ ('Zl_q) + NO3_ (ﬂ) AH =27KkJ

b energy chanse_ ‘\AH"

Combustion 3 Sl:andard Condil:iOn\\Al-\o ,;-

® Is the veaction of a fFuel with oxygen - STP

® Food is Ehe fuel in combustion feactions in biological Standard Temperature & Pressue
Systems. 2‘18Kt 25c 1 atm

Entl’ulpj ( heat) of combustion $-

e AHcomb of a substance is the enthalpy * Molar entha|p3 of Vaporization ZHW:
Change For the Complete buraing of one mole e Molar enl:hadpa of Pusion\AHrusl
of the substance.

endothermjc
® Unit : KT /mdl J\G“‘-'l o
usion Va porizakion
Selid — liqu Gas
Free.zin(s Condensation

a5l (—) <5

€Xothermic
(m__ass_) Cl = mol X AH

Molar Mass r/ 2 S

Total heat Moles Mmolar enhhalpg

KT = mol x KI/mol

@11A Dreamers



Calculatinj Entlna'py Clnanse -

HCSS)S law v When two or more thermochemical ecluakions are added Lagether

ko Find the Final equakion.

o we went “:"'“ Cx =
= Nefe: el s 21,0, = 2H,0 +0. AH=2

* iF we swikch Sides v a. 2H, + O‘1 — 2H,0  AH=-572KT
we wil c\n&C T XZ
the Sign in AH will change where ae t (

e H, +0—> > 1,0, AH=-|88KJ')
dame Comp°

o it we mulkiply or subtract element and fearange o ZH/A"' /O; = Z-HJ.OL AH=-572KT @
them

the equation we also do Hhe b. ZH,0, _>Z‘H,1 +70, AH=3% kI

8ame for AH lF tee element or 2 HZOZ - ‘2“2-0+ 0, OH= —HLKJ
the ompoumcl were e R
in Fhe came Side we ChecK if yoor Final
\..uull add them equaton is same as add the
IF they were in a difFfecent e equation they gpue Ak o Find
Sides we will Subrtact Hhem You- IF i % the Same the Fisa

Your Saolukion 1s costect 4

Standard enthalpy (heat) of Formation AH; s

° 15 the Change inenthalpy in one mole of a compound  * Elemmis in Hacic Standard Stakes hhove o

Forms From its elements in their Standard state. A\-\'{-_ =00 I

The Summation @(lU{IHOVI:-

AH‘”‘: > AH; Products -3 AH; Reactents
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A model For Reaction Rates s

Reaction rate :the change in conceatration of a reactant or
product per unit of time.

¢ Reaction rates are determined expermcn&ally

Averge Yeaction rate = _ ACveacteat] - ALProduct)
2 Ak JAN =
mol /L.S

Collision Theorg :-

Atoms, ions, and molecules must Collide in order ko veact.

€ o &
Particals / Carent
Must Collide \ Collision

Orientation
-

SufFicient

€nergy
Activation Complex (transition Stale)
i$ a kemporary , unstable armngment of atoms in which old bonds
are breaKing and new bonds are Forming.

~

Acivakion enexgy E, v
the minimum ameouat of energy that Hlﬁ‘h Aclivation energy =Slower raaclion vare
reacting pacticals musk hove ks Form - the
achuated Complex Low Activation enefgy = Pasl-cr raaclion tate
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Reaction Rate low &

Rate law :- expresses the relationship between the rate of a
Chemical veaction & Concenvration of Hhe feactanks

The K does not change with Concentration buk
does Change with kempceture

Speci fic
( fake Constant

N "”

oN®

-
Ms ¢ Unique for eveij Yeaction

feacktion order ¢-

E
ZeXo - Order Yeaction ist Order Yeaction ZSL:- Order Yeaction 35— Order Yeaction
o The ral-eges_ngb L] £2-.\i—'2 o [2)" = Y er23¥—» 38
Charﬂe L3 ]* — 3

The overall reaction order =M+ 1)

’me S pea G c ReaCElOﬂ

order
fate Constant
Rate =K[A1"(p]"
Z I
Rate Reaction Concentfation
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Instantaneovs Reaction Rates & Reaction Mechanisms &
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A State of D&wmic BPalance &

Irreversible Reversible

reactents —= producks reactentS <= producks

Chemical Equilibrium *-

accurs when and reuerse reactions M a cChemical Sysrem

happen at Hee Same fate So the Concentfation vewain Constant (not nec.e.ssari!, e]ual)
* Yakio of reactant and produck Concentfakion

N 4

has a. Conskant value =) Kea'

The equilibrum Constont Expression

aR+bB = ¢ +dD Kect = 1 LDI* < Products
LAI*[ p]® < Reactents
(Me QfodudS) /'[l}u"i
Kq)l Products are Favered at eluilib(ium
Kal(l Reactents are  Favored at &luilibﬁum

(more teocteats)

HOMOSBV\COUS HetTOSQﬂCOUS
ea,vilibrium equilibrium
e Reactents & Product ome w the e Reactents & Product o wn more
Same physical State one Hhan physical State

/Uolé"
We don’t put (L) ancl (s) ia Ke‘l ecluah'ons
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Facross APFechmj Chemical Equilibrium &

Le chatelier Pfinci9le ]
o if skress is opplied to a system at eguilibrive
the system Swifts in twe difection Hhat relieves the Stfess

® Skress: ony Kind of change i a System Haat Lpsets /Changes the equilibriom

4

Vs A\
Ec'u't\'l\oriom Mifts ko bhe LefE
1 Remove a reactent
2 Add a Producl-

\\}
Eclui\\brium MifLs ko bhe Tight
1 Add a reactant

2 Remove a produd-

Factoss APPeCk‘mj Eclu'ulibrium :

i
Concent@ation s

&
Pressur & Uolume s
¢ P\ * Only if the numbers of

]
moles are different Lyill Swifk

&
Tempeature & Koy o

° A+ B+heat = C+D * A+B = C+D+heat

endothesmic Cxothermic
Wil gwift fo the right Wil swift to tee leFE
et — S
2
Catalysts & cquilibtiom s
4 2
® Catalysts spead up in both * reaches eqilibriom more
direckions q'uilibrium
l’
*No gnift

20 Change in the amouat of

PFDJ'Vol- f';rmd
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Thank
you
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