tn 14 Chemical ingtics

ly study of the rate at which a chemicad prUss
ocewrs * how +he reoaction occurs (reaction mechanism)

I Factors tnot offe et veaction rotes.
(R) Physical state of He reactants

(1) \n order to react, molecwles must come inte contact
wih eoach other

(2) The more homogeneous +e mixtore of reactants,
the faster the molecules con reo ot
(®) concentration of reactanis

() as the concntcotion of reactants increases, +he
?Qsjgr +the reaction. uoh‘i
Y eoncrrtrodion= more st reqet

(¢) Temperature
(1) Rotes \nerease os te oture iner S. @

ME D oollisions  Trate
(0) Presence. ot o Cotalyst
() Cotalysts speed LP o reaction by changing +the,
reaction mechanism
(2) Cotalysts are NOT consusmed during the reaction

2. Reaction Kates - speed of o chemical reaction
N be determinig hy moerormg Hu change in concentroHionN
of either reactants or produets as o. furdtion of 4ime.
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CyHa Lcagy + H0(W) = CqHqOH(ag) + HeL g
A CCqHg
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whadt happms 10 +he @Lu,ara%a rate @s the reactior. proeeds and
there 1S less reactants

. Instantaneocus Aate - rate o a. particolor momunt in-tHme. .

~found by taki
of alipe tang
at any pom“r

+he slope,
1o e curve

-all reactions slow down owir
time
~ hest indicador of e is-he
instartaneous rate near 4he.
beginning ot a. reaction.
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From Now 0N, when we. say rate, we mean instarrtarecy s rake |



4. ion Rores = Stoithi - - what happens whun the.
stoichiomelric rejationships are not 1 4o 1.

Z HL@ =  Hyqy + T2
2ol HI disappear for each mole of He or To +hod appear
For a. general reaetiont aR + bB -l + dD

the rade will he: rate = =1 sCA3 =1 &Y _ t ALCT _ 1 8(D]
Aa b st C|3E d At

B write Hhe rofe expression for e following reactionS

Ne(g) +5 Heq) = 2 NHs(g)
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5 TThe Rale Lmu he edfect of Concurtration on rode

b gaining information about 0. reaction rote by suing how
+re rgte. dhonges wrth concarttrodion -

NHa @ + N0z o) = Neq) + 2ZHeOw)

ExQ CNHE T CNO; I°(H) Initiol Rode. (Ms)
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Compare Exp | £ 2: CNHv#J (bubles,(wajeonm'anf , rate double o
Compare. &p 5l CNHI Jconstant, Ca,Jabables, cafe toubled

What does +hot mean?  rode 0% CNHY' Ll
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€ (2) The decornposition of Nz 0
ZNzOs5 (@) —> HNOzcg) + (z(qg)

1£ the rate of decomposition of NzO5 at a partowlar instant
is 42x107" W5, whot is e rate of appearance of

@ NO0z7? Y Oz7
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5. (R) RAgte LOWS. - shows the relatonship blw +he reactior. rate and

the concentrations of reactants
() exponunts --ell 4he. grder of e reaction w/ respect 1o
each reactant

1sYorder in [NHq*]
ISTorder in CNOz ]

(?) owtrall order - 4ound by adding Hu uxponents on +he
reactonis in +He. rote low

rode. = K CNHq'INOZ S 2"90rdaer quarall
X (3) exporunts fell row -the rote is oected by Hhe concurttration,
of each reqctornt
(@) 15Torder - rote devbles whaer eoncerhation doukles

rote = KCOHqY 1000, 3

©) 2% rder- rode quadiples whun aonatration doubles
© B order -~ vote is pot ofected by concerttration ehanges

(d ) sometimes th expowts inthe rate 0w are the.
coeflionnts n e holgnad equodion DUT He valuis
must dedermined experimantolly - 3B5)




& (3) what is 4ne order of each reactant and +Hhe ouurall

reaction order Hor each reaction kulow - ;

) 2Nz205 @y —> 9NOz@g) + Oz(g) (e = k[NaOg]
overallorder= r

() CHal (9) + gy —> Uy + HU({?)
rode = kE.G{:«xUJCC’zJ %

overall ¢rder =%
(Q) Hz(g\ -+ 'j__"ch) - ZI—[T{ D

fate < k[Ha]CIzJ

overq)| prder = 2
& (4) Qetermine. +he Rote Law From InHiod Kote Dato.

The inttial rate for ou reaction A+ B >0 wos nuasured
“for sewpod d%erem‘ StOAHNG. LoNCLNtraons ok A +B.
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Using +his dotfa, dutermin

(A) +he rote law.

(%) 4he rote constourt

(€) Hhe rode of 4he reaction when CAJ =.050M and CAT =, 100M.

|
(4) rote = kCFl]z[ﬁ’f g k[’q]Z

(8) rate= k(AT™
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& (5) Tre -_Pol:(ou}):'n%; dato. were me@suréd for +he. féOCﬁ'Oh !
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®) +he rate (oL -
™) +he. rote. constant

(c) Colevtate He rafe whun J:A)oi( OBQM ‘and L‘Ha] ~,U‘0M.
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