o Enm&lj Ch-ﬂfgjea 8nd Thermodynamies

Tndrody eifon L L _

'_ﬂiémnadcﬂnum}“c_s ¥ a brtmcho;[ ﬂCL'in.'b_-ta.l scfente wWlioh deal.
wfth the eneygy -wansbormation and o qanibaive  aoladfon
betwoeen wosfous HPorm ol anexgy: . . 1. PRV
. The byanth. 8f chemlshy, whreh deals cofth the chang
fn enexgy clurfng o weactfon fe Zalle chemfca) enwygetis . .
- Y _ i | N N ‘

Some +heumodunamfeal forms: | M |
-:e,%éfém ! %é’rem. may be dekhfned as the any apeciifed PUTWB
6f madtes) under S-H:cg whtch, fs sepayated From the vttt
Hhe univense wfth aq buunofcpw _ Susbace-

-« Suwuround g : The vert o -qu ,__un?f.:@se ohPch mPgld, be in
q posfHon o exchange matten ay well ea enexgy wlth the

Syem s oo s gt
# Tpes & sysem: _
< Open Sysem : A sgtem whfeh can euchange madden - as we

as eneyqy o and from Tt ~S‘_UHHDUI),C1Fn<9 o <ald 4 be an
open  sgstem: For e,g- hot watey In a open wearel.

- =

2 cloged ég«!’rem: A syster -”Oh"i‘l_”:_ an oxchange eﬂe’f_ﬁ bu

oloped system . For e hot water tn a cloged wesgel.
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Such  ay thestmys fh_unﬂe Pn hf’a:l' gn%gﬂdﬂ-“-o

9 Loobaafe proces: A sysem 7 sad goibe Foobastfe it
Presswie  Stemafne  Conglent Hpoughoud Adhe whole o
Foreg. healing of wadoy o Tt Thefling poPot:
QI'IIQT‘JJQ i) PTESSUHE’; dP:O A

d) Tso chorfe PIDCeSS : i\sa,ugm o coafd b0 be Teochoafe & voly
vemalns  constant houghoud e whole process.” Ferey.
hea#fng @ Substance fn nun._expcm&t’ncc; _ghambei -
.CthUE’fn \rolume,_dv:ﬁl oL Lo Ny
e) Ccljdfc procesd: when q SYstem P qa?uen S+ate qoes
{-Pvm_ual. ~a numbey od dftbeyent prvcasies 0 nel :,Qfs?)ul{.j
detuwstne o fip Pntfal- gtade, the oveyall process P
called cyelPe . process - - ] _
Ch_qngﬁ Pa Ihternal enexdy de =0
Change fa enHmeg rdH =0

+ Tntesynal or Tnivéncre eheyy OonBJS . vy
e Al madiess (T G-hmr, mﬂlétﬂ%_Or ?nn.&) !
Poss eSs eg enesﬂ'ctj Pn the vosiPous :ﬁﬁ’r”ﬁ'ﬂ;e ff'b%nj Pneﬂga
contaPned T a 3gstem due to T molecles %o called foderinal
enguda or Tntinsfe en J a .= % b i
The sum &4 all Kind 03';.9’1@15(3 41 a subdranie duek

?H;“_Ciwem’f’caj neduste. Ps. colled ‘-’n*eHﬂckﬂ_qme_;@_j.gar P dlencled
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# shade & « Sa—s'}{‘m: ,
A fh-’.ﬁ_umuclrjnumffs grg,ﬁfm e salPd 4o he Fn q ceudaly
Cgtake Whany all e -H]e.umuc:{jnumr'r- pestameles; osre fixed
| The quantfes  whoge valus delenmine the state & a gystem
ase called Ty ""ll'"]ﬂ}lm{jl({ijnqut vasiPable or state varidble.
Tha mMopt ‘Fmpnr}nnp ,;;J-Q.pé venifables aMe mdss -J'(E‘mpm;ahdfe,,
psiessude  and volume .

State Pundfin descrfbes q thesmadynambes stede. , cAny
patametes whope value depends  wpon the Pnf4tal and ffnal
state &f the System onU but nof on the path followe d bd
the change of slate Po called stede FfuncHon.

Roreq- gg%ﬁmuﬂ eneygy, enthadpy iTbb'c froe eneyqy: Pnhugﬂd‘e-

4 'ﬂ?eumoddnam?r_ pavcess ¢ A.%%md%mmﬁ process fs  padh
or an opevatfon by whfeh a System chargu Prom oneform

o anothey.

W Tsotheumal process: A process s Sefd o be Teotheymal,
Pthe tdempenatusie 0F the systen vemalfas consdant Hhroug),
aud the whole proces. For ey A Syékm T a conatent
tempertatuwie  badh . For an Fsotheimal grotess thang e
rempenedusie , dT=0. o L _ -

Y Adfabadfe process: A p‘r.nce@sl Psafd fo be  adfabatic T
0 head Ffo allowed 4o entey ar Joave +he Qy&tem duifn

the twhole prvcess: Forey Syddem fn the Fsolafed contalner
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pe. fHenal eneygy (&)= €rt & TEnt BT €p+ —oon-

_I-nH?HﬂﬂJ E’n@_w P q state ‘_ﬁ_lnf-}r'ﬂn hente i“' depf‘ﬂd-ﬂ apon
Ha Potfal and £fned stake of stede vasiable: i.e. fempernturg
prestwte; and volume - Ahsolube value & Prtetnal enexgy cannot
be cleteimPned - Howevey the Chqq_qe Tn ?’nqleunrxj @ﬂﬂiﬁ(ﬂgj

Lﬂs E.J can }Je ;Pc_;u;}d GT—PQH‘PFT)_'Q”?"'-’LQ% b('ﬂ ;_U:.frw bnm}g Cﬂlﬂﬁjm%J-.

i g 4] |
s En%hqlpa (H): 9% an open ggﬁem mechanfea waorle (Pv) |,
don e 33&53&5}— E"Lf:dte'n&f’or} or contadon s 4o be added 4o
fnfe-ne Gnehgd- Thesyebore, the texm _’?n{qema_o eneyay fe
replaced by anothey fhesmodynamre tesm enthalpy  @r
head contéfned Pn an epen system o @XprESS totred eneygy
6 the system . Mathematfeally enthalgy Ps detined as
H= E+Pv | B ome R
Ef_ﬂ'ha.lpd,_d% the System May be dekfned as the heaf ‘abso-)
rbed or evolved  ad constant presswe. . S vatane d A
_enthalpy Ys d State functfon and hence fndependent
¢4 -the Puth. by whfch +he stede Ps neached-
~ Suppose, a system changes From. one State to
anothen gleke ok 4 constant presswie:-Suppop e at Fnifal tade
ta valye & enthalpy Pnteinal enesgy, volume of the ivfyaéem
be Hi, €4, Vs TespecHvely. S?rn?la':;?, enthalpy »- Foteunal eney,
tanel velume St Hhe system at fPnal stake are Hhy E2)Va sespectiel.

= |
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Fom the d‘?b’?ﬂ?-}—,"nn &) PH'HWQ_QP . .
Hi = €+ Pvy - ---- ® U+ T"n?ﬁ”a.f sfeae]
« Ha = €4 4 Pvy - -- -—-@ [ A} {}i’nq_ﬂ g kade
Sub'imt-H’na 1@ Fom 6
. Ha-Hy = €q4 Pv, — (&g + Pv, )
= E':.. +PV,y — Ei_—p'\fi
. ou=. A8 +P(Va-vs) o
AH = Ag +PAV - -« - ()
Tl W{C‘Hﬁﬂﬂshpp s ?ﬂmﬂﬁ-qr}}- because Hye absolute VGJ'-IQ
&1 QHHICLQ% and. ?q'}ej-flﬂqj e neLy cannot  be delesimined
and only thefre C}urejg can he deiﬁumf’ned.elp?ﬁmen%d{j.

H Etotheumfe and Endﬂ-%%m.l’c -?;éqe:!fon . ?HM@ & enHmlp(j
Chﬂ'}gﬂz led us consPder a p J—Upo%e:FFca_Q. roacHon -

A— 3
Reactant Proclycet i 4
tHe)  (Hy) R

Heme, ,PthoJ_pﬁ o4 veackant Ha and Qf)'i‘hd_p_ %_pmcﬂu&%
Ha - New, change 1n He Qn'H'JCLoPéj e (9%@1'1%&?-. .
chqnae Pn en a.ﬂpa (AH) = Ha -Hy

Case(T) a
AH= —-ve _ - -
f.e.. HQ.(: Hy

TSfs Ts Hhe Cﬂnclﬁlfor; ::Pnr PK%AH&}?Q_WQ#Q;YI}HP’H __uH'n_Fc.Pl).%he_
Qn%dpd 61 p’J'Dd_ud- fs leas than @”H’ﬁl% o4 "ﬁluel*ﬂn%_-__...
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Pre. head Fe evolved cilmf'rw t+he veaxton

case (1T )
HLH=- 4ye

fee- Ha > Hy

Thes Ps the condfon For endethesmPe weadtfen Fn which the

enthalpy & procdudt Te goeater Fhan enthalpy &f weactant.
f-e. heat fs absorbed dusitng the veact o -

a0
1l va phfeal e presemtatfon & €xothermfe and enclothexmit veadk

b1

Tm] I A 0 +
4 -\ i ’ J || L Ll A8
1 4 \ N I I &, ti, 7k
£a \ LH=: ~ye x ! | i
o . \ ¥ 0 L1, } £ : I
-%. “ﬂ,.-,’ .L . 4 < ] = Ea *h ranch
i T-:HInor_ Hr‘-l" X . . N |
] R S b e,
Sl —— N nvgely - WG oo
i H‘L T 4‘.-].-.-j| e
Progres: &l renHor

Pwoliyest 8L ‘nanr_.';‘_r_”— "
qu:__ E”quj P‘D‘DH:,E' d"ﬂqél yam Ff(jj:-. Eneﬂ&a P?Uﬁl-e d?ﬂa?ﬂm
Sor ovetheum?c veacHon ~ Por endotheymfe weacfon

H En‘rhajlad ¢4 sieacon Cor Heat &1 weaction):
gm—hqu_.&j d) weacton mgy he detfhed as the
amount 6+ heot evolved or absorbed dLm'l’né, +he chemfeal

racHon change tohen Numbes 81 moles 8 wcactants are
convesited Foto  product _.
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# Rf%tevent -lape,_g & @h'l’ha.ﬂp(\j &4 reuctfon
1 eﬂ”hcdpa fh‘“&je 'n chemfeal chclrw&'-

‘ﬁ Enthalpy ¢ combustfon (Atle) : enthal py 6 COM bustion
- amount &) heat (fbestaded cohen one mule & St‘b’qf”“—’
| Ts completely bunn Tn ercess 6f afe or ozygen - M R
denoted locj AHec ‘For 09 tohen we buywm methane 7n prosenc
& oxygen- e

CHy gy t+ Q02 ¢9) — (0, cg) 2 HaO (g TQH = =0 -Fkey

SPoce, 249 § kel & hoat Ps veleased when one mele 8 (H
s cnmpl‘e_FeJ& com buated enthalpy o tormbuston . &4 CHy P
-919.8 kccq

D) E‘nHmea a4 Lormation (AHE) & Enthal PY - & Jormadien or
heat &1 sformatfon T dabfned as the chanage o en}hd}@ Pvolea]
ohen one mole &f the compound 75 formed om Ty element -
L fs clenoked by AH . -

O Hagt %0 Oacg) —> HaO oy A H=-68-3 keal

Qfnee, 68-32 kCaj-]'jEO_"}‘ Ts mfeu_ed tﬂ_‘f.n‘:'n on.e__more& eqatey
Ps formed from hydiggen and oxygen ; enthalpy &} Pormatir
¢l wadey Pr —65.32 keal - _ }

Scanned with CamScanner



Ha + 1o ~—~%) OHT AH=12-4 k:}x!

T value 224 k3 &) heal doees net veprasent the standosd
_en}th_[pa & ‘JPDTPHGJ-FUH & }Udm{)en Todfde berawne +his ﬂﬁ.‘ ‘:hii
amount & head absorbed when 2 moles & !'Uc('n@en iedide
fs pormed - Thesebore | enthalpy & formadfon & Ryelrggen
Padfde wPll be €-2 kJT. .

g @Ené-halpk M neutradzadfon : Qn-}}nﬁp(‘j &f newkralizad-Pon may
De CJ"—"‘O”‘EQ as the change fn enthalpy &4 the _system when one

mole &4 H* Ton Fs CtsmpIE}OJd newtredized by a base fn ey

df fwke  golut’on. .t ) - |

—_— .20k \x :

. é‘nHmJiP('.j o} neutralfzabfo, &1 an acld or base fi delsined

as enthalpy chqﬂfe When 4 gmam equfvalent &4 the ackd or

base ¢ neutr zed ba A 6?&#} Ef}LLfvaiwen'F & a base or

_an_acPd both befng fn OQueous goludon-

Heleegy + NaOHeagy —— NaClcsg + +h0. 0) | Oz -437kd

— -y —

2, En%h;df-og__ ci)q?:cj_-e fo Physfeal change: .

D Enthalpy ¢t Fusfon: R
~_ Enthalpy &f fusPon B debfned as the change
fn_enthalpy when 0ne mole d&f a solfd_substance fs converd
Ppdo Jfqurd ot s meldTng “pofat

f—h:g'ftg Holy — HQ_OMJ T‘-'ﬂ” = 4-43 kead]
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) Enthalpy ¢} v aporfz a e -
En'fha[p(j oz qclpuﬁzq}fm & a substance Js
de_h-for’)ed as the Chqr‘.ﬁﬂ n en'Hﬁaﬂpg wWOheny ODNe nnol-e bz 4
'HC}U-FC’ fs CMVQ%&:P Frto vagpousi | 0r 8&3&0&5 Stedbe ad-
P+'s boﬂf’na pofnk - |
HaO ) — HQD(aJ CAH =~ 9.7 kee mol”

10! E'nfhal,ﬁa ol coluton: .

=y SnHmJipg 64 <olubion & a <oluke P debined ay

Hie enthalpy change when one mo/@ gt the solufe Fs dissohe

Pn ewess O wadey that Fusthey addPPon & coakey to Ho

solubon pyoduces, no twithey change P head confafned .
NaCleg) + Hyo Oy — NQC]qu.J + AH=+1.20 le_cal

fo). Enthalpy & <ublimakn: . o

. - Enthalpy oL sublimedfon % +the amount- &}
heat wequired change the. one mole ¢ soltd Subetarce
Pato vapous Stake al a dempeqatuve below Yils _melHnn{j
pofnt - -~
€.9. heat 6L gublfmaitvon 6f Todtne 75 44. 92 keal mde!

g4 o — .I'zr.gj AH =+14.99 keal mo)™
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-':G_ﬂncl enes gyt |
, Rond eneyae may ho debfned as the avergge amoun
5 eNnS{gy roquired 4o dfesocode all boods & 4 partfeular

Hpe o one mole & the gubstance:

0 | ) _ _
%Ss lava &F constamt Heak summalion:

T law was (J'z_ppqged b&j (Heynraln Hess Fn
1840 - Tlds (aw can be veuﬁgj @ocp&ufmenhﬂd and s alo
o dfect consequence & the Jaw.&f congenyedion &f eney
g1 States that," The amount & heat . evolved . or dhsovbed
fn a gtven chemfeal reacHon Fs always same ?ﬁﬁaﬂdlﬂdu
ﬁ‘-l wﬁe%e,u ’H’\e rwachﬂc‘r} Fs fn one &fﬂp or PN seve_;{a_lskp.
_ ~
AHy . \‘ﬁHﬁ

-
p —Hc PRGN

e c—

_Suppope ; that Q. substance A’ can be change do A dPrer.

.-Hd with the _Chq:(rﬂe_.?n. E’n%haﬂ% ~H' by the Fipt way -

O e second way » A’ can be Changed Foho Q' Proceeds
He Pnleumedfate P‘rocﬁ_ucd'- ,PUTMCU-?&T] Q and‘d’

H'rmﬂh d
_And the dotal heat Th the <econd uoay fe 5‘i’ven 12_},
_ AH= AHL + AHa+ AHa  qy shown Pn ;P@ur:g above.

[

Scanned with CamScanner



™

The veadPm Prvolved
A—> QA b H kel
A — 03 AHy keql
G —=> d A Ha JC((L!.
C —8  AHs ke

Now, Accordng 4. Hess law -
Total head ¢ ange P g 451 Wy shouﬂcﬂ be Qq—‘-’-‘ﬂ Todahe
heod Pn the 0904 LIV ._ WU
AH = AHy+ AHy + AH, e 4
#ﬂpﬁif’caﬁﬂn 8L Hese law: Tk a3
B BedeymPnedfon 81 head &4 Pormadfory S Substances ©
B Retotminalfon 6L heat 61 dransiiian wlth. the help of
hess law el o
) Aeleyminaen &f EEE 84 oredeHsn -
R Deteiminatfon of combusHon of yeadfon
Y QetesmPnatnm b formatten &F voadfen .

iq.ﬁf.nd__}i;eler%é.l‘pa d;flma..ch%ﬁ"_" % w.ntd & ,1
CaHe 4%01 — U0, + 3H,0  AH:O

9 te @'”’fhﬂJP(j 'di_%vﬁmﬁ’méﬁ Cabs 5 (04 aind HIQG- ave
-90 kead, —90 ked and -70keal Tespectfiely .
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# Fpt law & theumody Namits : |
i P S _1_“ law J-hqumacbﬂﬁmﬁr&_ Py +he basPe
o ddw of notuse welith & diroctly qoladed to the 4w
od conseyvadion & enaeugy . o
Accorcing 413(9?&5 [aw & rmn&@uvw{’ﬂ%ﬂdf entyy,
fo fe Hheumacyname <ytem " the dotal Enexngy “”Frq
Paoleder system  Ts constant, enexpy cctn be f'lH‘ﬂ:Sﬂ'@Hm&b
from one Hoym o anothes ;,E'o'rm bud can bo Nethey ¢
nordestyed o iy optu et
_HuJ'hemaH"coﬂd o oan be Forrmudaded as
dU= Q=W B
~ where U= Tnterinal Qﬂwpd . i
@ = amouni &f heot enexgy
"W = Methanfeal woothk

\hﬂh‘
(X1

) L_JT"—_‘___ P T B - o N A——
_ Head CQ) e p ookl _

{e:‘- ws congfdey ) o they muc@ndmﬁ: system  wohen @Q amoyn’
& heat g supplled 4o the gystem dhen Ftuina eneygy

_ & He system change from PPl Stede ‘A’ 4 Prnal ate
:B_’__EU P%torm?n roechanfoad uﬂmh_(uﬂ"’ﬁeaeﬁure) rfa+a£.en%

Mg yslem admains condtant -
Ug = Ug+ Q—-l«\)

—
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|

i L -:._ ThiiPal ©n teunal QD@u-r
Uy = . J9
Uy = FPral  Prarenned ener | '

I (\JR ﬂm%mq@— &L head- Smpga ed o the gyitem

Met

W =, Wark done 13(7 the  systom

| Ua ~Dy - Q-0
‘: .';dU:(Q—"\J '-@

&ha Suppose | 4 Syakem AuaPne E'atpqm?én’) 60@3 Arem *he
WS|4PM A o He B i'then +he mmbcl-nne b(r-J +he
S&S%Qm s 8-?u?r) ba RS

Mechapfead coort = £ x dPeplaceman +
- P X C’iq”')(J_J
= P xdat
T PA xd

SoWe Pdy -
P..egn @ bewme,y | . Q- Pdv - -- ’

T0 s s Ha mqihéma}FonU,fmmuﬂa'fﬁm & 15 lay ol
%eumoc{gnum?els ! =) !

Cace (T) For Rsschofc 0L A4
(f-€. nochapge Pn volume) g |
Thoye Ps No taerk '(S'.,- prqm?m ?.0. We0

Hence) du=Q
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Tk Pmples that total amount ¢t heat fo used 4o
heroase ‘r:'n f’nmwrn,f @n&w G the saa-}e“m‘

cse @) By adfa batfe [rocess
No heat B wied fo Pocreese fn Totemal enexyy
& Sgdem To. =0
dv=-Pdv
Pdv =-dU "
T Pmplfey thaf tacrkdone by the system dua 4o
decrease Pn the Trtennal enexgy & Hhe sytdem -

Ceae () For cryclie Procead
fe. AU=D
G = Pdv
M= W
T Poplfes thady heod <upplfed Frithe ¢gclie process fe
qu-lﬂﬁ fo Hw amount G wort done . -

# Uimfhedfon 6f 14 law & thesmodgnamfee .

34 law & H_aeymnddnamﬂe oloey not explafn why<pontan-
eous or Natusial procews ave. unPdtrecHanal and why ald
naztunt occunPng  poocesiey Alwagys tond 4o change
Spontan ously Foa dPrethion whfch leada 4o Qulibatum
D o+ doaw not contad?d" the exfdtence of heat engPne of
400 % cﬂe,bbl"a-‘bnw = | 2 o -
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l-.
I

D 15 law &L theumodyncim®s cannot. explin that  wlile

|l work cap he carnpled )) conveytod Pat heat bud Leat
cannot be cmfnphl:ke.b converdod frto wotk wPthoud

lQﬂv?r@ pPesimanent @_hmn&g& "N the ngWrn Q7 .,?LIﬁt‘il[lunﬁ'?g

|
h ifSponh]neou PIDCOSSs 2

: Thoae process tahfch occasts Ry. themseluey
Lo'f’*hmu&_mrw. extosinal SUppoTE  Asle calied gpontanaeoud
| proceM - For ey the Lall 6t 7afn «a clouds ; lowo &) heot

' From a hotey hody to coldoy bﬂﬂj nWPng & Tron q d¥thus-
(e gaser; navdvdzadPon 64 aafd and base -

Chmmc%;ztl‘?s#qs 61 Spontaneows process
D Spontancous pavrens ocees by Hse@f -
3 Sponfeneous  process may %méil or shw.

) Spontaneousd pracest  aceests 91 i equ?l?bﬁu; c’:ﬂqdﬂ-f’nn fo
reached -
™) All gpontoneous . prncesa octuts iy a debfnffe PPy, |

(v, Al sponfancous. _pooceys e with demenie fn Aroe:

: ~_ Non- & ponNtaneous Paﬁt@.s;. | OC(‘UM I:U :G-thpp_lFrB
@mumj Pn@.u(% +o the %ur@m-%r @c'?' ertoyne e'nea% A @M
b pump toad€y Ao lawey level to hiheu devel™.

# Nen-.gpontaneous pzm.i‘a}é: Al
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DT T AW I21ePd /S e y

# law 6l W@umuddmmﬁ’r,g: _
=z 9n exdley to pvoucome 4he 19MPMaiFon
¥t I&L: St H’lEnmacéLyﬂumﬂwfg dhe 2nd 1ag &4 +hmnofﬁ;f:nm?c
CAME Tnd the oxRionce toPh the move detaPl concept
adooud the wonk and enes a?:scyd%@m - :

_TFeHmudd nomTe functon to express the
mndomnens Yo called entony. 94 R mpma@d'ﬂ'@@ s -
hevelborg en}m%’ fs qa —\rheatchUﬂamﬁ fundPan whfeh
Meawusies the clegree &4 vanclomney 0r difcordennegs &
the system. 91 & the stade Funeton and an eztensive
PIopendy) - 9 :

Mabthermditally, Ahe change &n entropy fe
As =3 whero ) 64 =Enfpy chage

- T _ T = absalube f}ﬂmj)'.r ,
Z B Y = Amount & head ahsorhed
o ermed .

Unit o {Jn'h"apd
As = J T . .
_ 3
o r; AS = CE—" = tal k™

Fer 1 maole
Ag =T kMmool

= C'OJ k._l mu"‘*

= qus > Stfqid > Fsaild
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. [. Q”hT'Rfj an

H%h‘*’-‘f H"’- Wrﬂﬁﬁzfibé g*rea_-ﬁwou R Ao vealie
VJee-veraq .. -

SLL.HHmmch?j_

Ta

Lok w tonchden 5.0 38<5¥em cur *emp”ﬁ o Tj_ ﬁtncl Sutsiount
tem pestaduse ‘T._l Let To > Te ) g0 flow 84 heat wifl)

ocrusy eponhneﬁmi (-flmm.gwﬁwumdlm@ gfde to Sysem
afde - Lt A S ?_s.,;j‘he- Q.rn.nunk & hech thﬁbumed_

Cﬁﬂ.l _ . i - it i : =T $,
Assbmam = A H | = = = @ ‘ i
IR Ti S

ﬁnc’l ASSurrnundU '"-___."L - —"@ I e

=a
e

./_\-gun?ueu..le = &«gs‘gdren) + L‘SSSLLHHuuth-a J— ‘ot
As.un?ve.l.{de .:ﬁ_,!—\_"i. PRI 5.7\ - O S e S L S

'T;_ 'T‘q_ . _ .
Mun?ue}l&f - A H _L j — e ——
l rTg. . | - - - + ey

"ﬁ;._ -A_Sun}t;_@-l_l‘f = ?‘F‘j.fe E_ Ta > TJ_']__——-_H__ 2 . _'_L.-h

= — s
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i

statement 'y dpentene@it) process Gf‘fﬂm}f’m—'”e’dndbd
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