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Green chemistry
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N Math Problem
_FHot= o@eo

@ can be extracted by two methods :

v () Ti0, + 2Mg <(Ti} 2Mg0o «

SN Ti0, (T 0, . >

Which one is greener?%l)e doct T ol L M&IM ~o qr canen™

Vv’
4&
() AE:= 12 ::—‘L"m b

48+ @ynoxr 48 +€0

‘ Chemistry 1st Paper
t’ E y P

it A~ Chapter 04 : Chemical Equilibrium




CFC
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Poll question: 01

'Y X
- - =
Chemical formula of CFC-13 is ?
= S F

\3 !
(@) CF,CI2 ao F
(b) CFCl., //”&53;/
(c) ccl, SN

\/d) CF;Cl
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Reaction rate, R
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Math Problem
'Y X @

+/ A% J

4NH,(g) + 50,(g) = 4NO (g) +/6H,0(Q)); at a certain pom@ reacts at a rate of
molL¥s1 [BUET) 17-18]
oL ) Ciren, (feuy

va. Write the rate equation. w~

B Calculate the rate of Wwater production. - d @"&:L -
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N
(A+Brc — A=B +C
Collision theory — Transition state theory
L a7
R
A B
‘\/The reactants must collide Eas 12 =50 wansition state

(activated complex)

\/Collision must occur with a
minimum energy (Activation

energy: Ep ) —  yiache

activation
energy

final state
(products)

potential energy

initial state
(reactants)

-__ _ _ — — — T — — — — =

Collision must occur with proper 0
orientation —

progress of reaction

AC
M= (Bl @ ) o
M ” 4= E.E, ~i- E.-E = l0-30=-20
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Rate determining factors
'Y X

1. Surface area of reactant % anta 1L ) v 1\

A}

2. Temperature 4 T Vv 1+

— 3. Concentration @ > ¥ 1\>

—4. Catalyst 0 positve catalys — ¢ -

. motent | ¢ T
5. Pressure 0 @\*{ fr 9“") P> AL
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6. Nature of reactant ¢ —
i

7. Presence of light ¢
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Poll question: 02
Y

Which one isn’t a factor of reaction rate?

(a) Temperature

(b) Pressure
Product

(d) Concentration
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Qo e Temperature
Ce w) ¢ — &MM)YM comtanit—
Arrhenius Equation: k = Ae T T o Teds =7 e
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Math Problem
'Y X

—«* If slope of(Ink)vs T isalculate the activation energy?

m = —10‘0@\
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constant at QY

Math Problem
'Y X

2590 temperature.

Adivation @g/y of N,O, dissociation is 100 kJ/mol . Calculate the ratio f\r@
(

= ¥ (H+ VI for D)

g

T(= Z}Sﬁ
T,.= 292K

€ - 16DX10° J/ual
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R Reaction order
(N o@eo
v \\ /ﬂns relation with rate and

\ reactant conc. depends on the reaction order w-
N\ YV - v\l & c-03

— rate — rate — C
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2nd
‘- K-C
a-A_ €
-ig = —kK- AA_‘
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Half life , T,

— (Y X
Time required for a single reactant reaction to completely converts it’
reactant into product(s). T
& REC - - -
':,"[',/1/
a/
(Ao “/ L—(
X

[Aly2

Time (min)
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All in ONE
'Y X

1oV —o2 —

Equation Rate constant Half life, t,,, | Halflife, t,, Unit of k Completion

h I X _a t1 & a Will be
> @ K& K t t% 2k 2 - completed

d -
- E90= kel 1 a [n2 Will not be
st —_— [ —_ —_—
1 dt k - In P t% k constant completed
dc 1 x .
LI T ) k=- 1 1 Will not be
nd = —_ _
2 dat t a(a—x) t% =k t% x a completed
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Poll question: 03
'Y X

Rate constant of a reaction is 6.3x10 E mol-ist,
Which order is it belong to?

- k&
(a) O <
(b) 1 Tt
\92)’2”0' - (ol Dl
(@ 3 TN
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Rate constant of @)rder reaction is 6.3x10 3( 1)and the initial conc. is 0. 8M
) o@v —
K= ¢3%10°¢ . az 0.8M

_&~ Rate at beginning? ) a
= K.C = K.i_/ = 6«2’)“03 X(0.%)

_br Conc of(reactant)afte@‘7
Lﬂt— K~ —L_,Qp\ b\ > /%Q_)
_e~ Rate at( )‘7 L 0\—1 =3

L 7= KO =k.(@a1) = ¢, IG5 > X (a-2)
/df When will reactant conc. become 0.2M ?

(ll oy

G\LOQ ‘t ?

a-A= 020 k= 'L' U — L i 7T G?>No$
€. When will reactant conc. becom AMY = 1 »ec

—

( 0.8
t = Gi%;( =3’ + Qua 0 9) B Nec.
/ When all amount of reactant w111 be converted to product ?

y , 31 b cmﬁuhd.
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Poll question: 04
'Y X

W/
Time required for 40% completion of @n 1s 10 min. Time
required for 100% completion 1s ?

/

(b) 25 min
\(é'f Doesn’t complete
(d) 40 min

/(a) 30 min
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</ Half life of a 1st orglgr; reaction is 400s

% Whef reactant will be remaining?

L = 120V 5
b Whef reactant will be remaining ?

L1 t = \uote
/ Time required for f reactant converted to product?
[a t-Vwos [_,_L :3‘%
yf ime required for of reactant converted to product? &
— 5 €= u30s
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C Catalyst
: e P °Qe
ISpeed up or Slow down a reaction . Will remain unchanged after reaction

1. Positive catalyst
MnOz
2 KClO;—>2 KCl+ 3 0,

2. Negatl\ée catalyst
2 H,0, —> 2 H,0 + 0,

%
"3, Auto catalyst M~
5H,Cy0, + 2KMnO,+3 H,S0, - 2 MnSO, + 10 CO, + 8H,0

—_—

x & A Induced catalyst
2NayS03+ 0; > 2NayS0,

NazAsO; + 0, — no reaction
. + Na3As03) + 0, — + NasAsO, ,
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Poll qu.egzlon 05 T g

Which one a@ositive catalyst) doesn’t ?

/LWuatLan_enetg
o Do A

(8] Speeding up reaction
/Q&] Accelerating the equilibrium arisen

——

g} Change the equilibrium —
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Type 01 (Bond energy )
'Y X

& Bond breakdown — Bond formation

P

Lnar sy
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A= (v 5 Bxoflummac
M= @GNL ——3 Endotlunwmic
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Math Problem

'Y X
e heat of thefollowing reaction using the bond dissociation energy data given-

H, + Cl, -> CH,Cl + HCI

ond energy of C-H = 430.532 kimol-

ond energy of CI-Cl = 242.90 kjmol!

Bond energy of C-Cl = 328 kimol-

Bond energy of H-CI = 433 kimol-! !
H (
| . —
mf‘l@w + -] — LL@“ + [BY
114

M= ?@’D t Q'@% — {@“) *Q""‘)(('

= 430.63L + wM290 — 313 - 435
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Type 02 Heat of neutralization (AH,)
'Y 1) L)
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4 e
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Math Problem

1 I , —
a. Why AH,, of strong acid and strong base is constant’"— @ + M — )ib)
. If one or both of them 1s weak, what will happen?

c. Though HF 1s a weak acid, why AH, of HF &
NaOH is greater than the constant value? {—68.6%] mole™!]

Ay b podoction of- HE O on” will be tedvee &
n ) o o
endchon of &0 willalio v o

—
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\5\’0\“' ML pr‘n(*‘(l\\v
e ,4.14,.,;:/ guttadp
\2 m A\~\1\ = WK\VW}MMYM :}AW —— z Ch(ﬁstry‘lSt Paper
U= Wy — Chapter 04 : Chemical Equilibrium




Type 03: Formation enthalpy (9515) Heat of combustion (AH,)

Ty
Conditions (AHf) : (1 mol producy & direct reaction betweenglements

Conditions (AHc) : 1 mol reactant & enough oxygen
———

AH=Formatiorhenthalpy of product — Formation enthalpy of reactafit
O, — ( . \DAH: —({(/Dm/m.oi —

- — 56D
N2 lrSETW % AHC,CM) ,___%_. bﬂ/w Chemistry 15t Paper
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(x40 Math Problem <, ., g f>> st =0

At std. condition, formation enthalpy of CO,(g) and H,O(l) are - -400 kJ and —300 KJ.

If heat of combustion of ethanol 1s —1400 KJ then calculate the formatlon enthalpy of
ethanol. <

e atr@)z @ s SRy = O ?
Wﬁ @Aﬁv#}: by At g (cu«rror#}g .
LHM t30, 7@1,\% 4+ 2tho > aH =4H =-lld
= {Z AH £ () "'SAI*FCHz) i‘ — %AH‘PCQHTO“) U 34”?@%
&, —|y® — -8 -900 — =% - O
S = U -0 = < 30D L@/@
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Math Problem
'Y X

Heat of combustion of CS,, C and Sis —1100 k] mol™!, —400 kJmol~* and
— 300 kJmol~1! respectively . Calculate the formation enthalpy 0@

C$, 43060, — , +250. ;A= -llo e |

@+ 0, — ¢, Abz —u =4Hry)

S‘Eo)/———’wb |

i atb= -3 =ARp e

AH; AH C((oa t ZAH-HCOD — AH-FCC£9 —SAH-F(@

-—
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Type 04 : Eq.uation Based
( X X )

o, H- —24R% lCﬂ/
. aA - bB;MH=H, CQ* 0, —™ 25 A 2 nes |

bB — aA;AH =H, (0 — CtO0, , A= 34% tﬂ/no’
Lavoisier- LaplaceNaw
S I
o, = 1c0, Ak 2% (329
V2. aA - bB;AH=H, - 2C + 20,72 189 —

(mA - nbB;AH=H,

w3 A—->BA=H AY
B - C;AH = H, oo

A-C; AH=H,+H, Hess'slaw

- = 4, &
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Math .P.rc.)blem -

Calculate the heat of combustion of carbon Al ¢ ) = B & &= @
(i) C(s) += Oz(g) — CO(g) AH®° = —111.0 kJ mol~1 [DU’15-16]

(ii) CO(g) + EOz(g) - COz(g) AH® = —283.0 k] mol ™1
*9 —

+Oz/\9/a/

@ Al = -l ~ 283
T 299

A\'\c, (ou'thr'\
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Some Important Formulas

: 'Y 1)
/(\',Mp é j ML W\
NS Q,n‘\ﬂ" ]
AH=AU+AW_ AG = AH—TAS® —
AH =AU + P.AV T
AH = AU + AnRT > AG<0; Spontaneous x
Q. =Q. + AnRT are.  AG>0; Nonspontaneou -
p A

AG=0; Equilibrium
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