Chemis }‘rj

~d

(B |

| |
Yedox Reackops

! [ \ 1 1 1 \

¥ \‘\‘ +erins N O aen -

o

S TS TS TR W T W
U \}

Qais Nijazia 1076

2 \%\\ edox ‘\
A :
\ 0\, \
Qedy con leidalion -
cedudHon:, fein feg , W .
. N0 Q2 L oo\ 02
X Al xSee 0y —d A\vO’g x Ve \L
% iR A \

ceduchon ™ (M T (;“0
— ‘

v ) . v
¥ Y2 xrCud —Cuxr o

N

OXidahdn -, W+

NSRS SUR SRS RN RNPRYY

'CCN Fion 20 2D

K (0 x 700 = Znx (02

\/ |

o xAdakon, D2

T Yerms of hydrogen
— )

\

{
! N X \‘. -\
reduck/on 0 3y Jaljon

0\0% \r}\Z \(_)"JC H 5

Py

ceduthon: Or

W.6 & (:\2- >N 4 S

w

o,xirJOHor\\ SN«

/”\ e D

mﬁ)"%‘\) VWO OITddAddgd




1 1 ] ' | ’

X ’rCrm5 of ordatlon S) gl

Dx;dq/‘foq

| S Tes
e

RM)*:Q oF ox, Stat<c

Y_ox 2tate of any free elepment s Z = 20D
——210% of any free -

- -
Mmo\ wirtpoly < Nq’,C/C"” / L

‘-”QZ / P"'] J

_:1)'() /7)\

“_ox. Dupaber ot Uty MM iy o compoung Form

aovp 1 30 ) We, K, RE Glovr S -8 2% pnlu
J 1y

EoUP 2 -3 32 N\Q Lay S'{\f B@!

" N T S ~n tin
gyoup 4 3 =) Nl

S 0% nwmber of hydrogen (1))

excerk with mpkals 1n okl hydrowides C-1)

NoN W'BJS = W“IZ/}'QJSZ';\ - sl L)
CH: ,NHg Yigge Nolt _ Calh

“1- ox. stake gof OXY gen 16 C-2)
except n peroxide Y excepk jn OFz Ca2)

AR -
K SOdiq/)ﬂ oxider Na+0 — N‘MQ
: N 42 I
< sodium perorade: Na y 075> \\)ng-%

" waker: B0

¢ hydregen puowlf’ ‘¢Q~

el Y (N\\J
f@hﬂu:Oem Ca \ & ’h

d I \_\)'\
f{f Wi ﬂ xide: Ls& »L) _» CaOn,




]

“ ¥ . \" » t » : }}
> e VL SUNY oF ald oXx.<skale o 1o N 1 -
’ i N s AT N g \.OI"!’)?DLL”C’ = O’)_ AN ON = Cvlva("f}c-' ol yon.
% § -\7
- ‘_:_____\\:\‘: Nads
~
A
. T - AN -0,
> WNal Cl=-) -
; \_-\L,\Q ¥\ =230\ =D
V)=
N\ 2\ 0 V=
!
\i - l‘\ = ; \ ; 2~ A\
T N § r& 4 N
o, Vi \a2¢-2) =p NHs N2¥2B o
) C\ = 43 W= -3
3
— e \\
\\ \ = j__ ™ \ u'}._A\ =
r ]‘::« 2Ny SC-2) -0 \\'_‘_5 2Cx\)Y +s =0

s
Z
L
,‘r/
o
A
i)
{

- )

-3 W, C . A

4 1250y 5 Y 200 yM\-2D =0
p: <= ¥+&
»
J B j\.}}\:f‘,

- Mn-® = -
\\J = + % \\\ n= ¥ r;JL'

J
J .

ki < =

3 -6 = -2 rooAR e

o S(?_: 2-6=-2 ({2 Uz 2.Cr \’] ~

J S=4M Con i

) - e

i By

1

. -Z = : ﬁ
J FQOS 2¥e+3C-2yz0 68 SOw <

’ Lo 13 O+ 2C~)) 2 9 Yy T T

; O0-2 =0

0= 12
| I I ! ! !

COLLEGE




& ~
e e ——

— P ug2ys -3 Gt
e - 4

Cos =

e e

CA2¢-2)= O

G120

C= +M




| i l ‘ e — AT
D - e ———— T e ——————— - ‘

D T 3y - O

v4$¢>«%A1anuﬁwww,wﬂwﬂﬂﬁww,ﬁwM..pu~ ~ 4

—oxdatan Al —:1,1\ o
y {, h I e —————————————"
~~&-£-.,xlCﬂ0,Q},hc T ®

| \
&

\"“\ l\\ \M\m\m i\al\‘ e em\c\\\‘\o(\

N\_Arois
L o
m\‘lL bt S ‘”' ad "“[\\3 5 Yo \he aide uwith qS(:’c&\‘Q.r chafge

|
|

R T L o R T

—

——

|
i‘ \‘ k\\l \CC.

SE Q- \~ A

{ “F ) e B
Lay &0Clh —2(Calls &+ Zan |

H ‘Q‘L ) ( Q— C({I“\Q%Zé’

..-.,,0_\

H.0. R 20 128 —>Zn

3

o  w\ e S

Na+ HO— Na) 4 Ho
HOO > No = Na'*a \e
HOoR = THied W

[0 2% V. S B ‘
Ca A = G Coiey 1\\
00 Ca SCax e
Hﬁ€~? \&~J\ _
S (0 Sy €
RO0: S 25496
HoR. C 7x7?~fﬁz(\
\i(\ \ \‘.‘ Cl = \x,\‘ )y,
Hoo 11\10»~) \c\ 4 ‘&'{\) X
OR: 2ht 7k g
\X
overall, I U Ng %ZH =14 } Wy




' ' ' ! | ' l [ | [ [ I I [ p—p.
£ i | Pl ) ()

o - ~
Aly HCl 5 Acl: ik

WO B AT oed A2 SR
b - -
0.8 T 50, 73 .

‘ ;I(‘ (1

2 ALBH 24 % e

o
ol




! J ! ! [ I 1 1 ] T ] Y T

oxidieing agent " oxidant”

tte the substan Yot Yeel€ ceduced and causes Ve otnet bobe oxidized

L

(educing agent “reduckant”

Yhe substance ‘hak iks el oxidise Yo make olher reduced

FART AT AL g RS

o Y>3 = X% = D

= Kl

AlsFer0s = MeOs yFe  ox: agenf=Te:C> red oo

g S N LS -‘(7 0 {4\.‘ e

- = CO
CO+2n0 22n+ (0 ox. aguy=2en0 cd: agent

W\ =D ,\—\ =\ " -
He $+Clz = HAYS  oxidanf 1l ceduckant 1 HeS

oy

\,.5

\ .= 3\ e ) Y Y
3 b \ T2

—

B . -
{ \ ( ~! Y
100y 1+ Fe v 2 W + €€ 3 R0 oxu MaOuw e d Fe

-
po= gl

\P SWU}CMC( )S jon, In a compound ; [hen Ve ‘compoumd J's

Ve 4_7-5&/‘




s e

e

i

1)
\om
()
|

it s B

-~
-

A 0oL

\
\

\Ji

-
4

> 1NOSY comtnon o

N\

) -

N

e ————— A St

S
~
>

Y,

.\vlu

£

[

r..E.,

G

e v

- N

Erog ﬁ, .K\X
\\\
P

= “

Goar il \M

P Y

e -y o’

;Y [y

M.V...! ~5 o A..wn\.\

i A ~
- 2 [
o et | 4. e
D | € <

i r " #
Jlg _\
\\\~\ P anun g /

SRn g




T i ] T 1 | | | ! : : '

|
|

]

> N . \ \ 3 '.r
2 Acdify oottocsinm didntomate Kalo Oz | H

~ 3
— G

C X (.3'7‘ 3

i
| H
| !
|

v b g

A

LN

i

e W

D('o.r..gc —D  areen

=) Maloges

— wellow .2
<

N vz 2Nl

M{(— * )

aceen o
26‘ LCA‘? tf:_§ @)

W ’o\a(\?w
€y B ) | -=< solukipps

\Y
—urple g5

Q\ik\ COHF?

ced ovowa <0 \l,u"(on Ccu{')

N T ]
0w} cominan (v Jng ggent

= ¥ 2- o
Dhdeogen B vCad 3 b0 +Ca
0 R - © -
2) CO&U\ and {n"}‘@{\, { %Gi"ﬁ@){‘z&‘@ . x\" R, 0n uy\ v CO
L ,hfj\
L \fE, =
(O+200 A0 w20

P Tadde LU e 4
A ‘ . U‘{” 5y
oW sy, ted.b QD




i

N

\nr ‘-u

rjr‘

' “)’%-‘p}-n

0 Mokals

weakest axidapt

N \
= melals et Ceockive
Na =¥ cnore lilcely to loce &
\ \ —% mare \1“‘-:513 ko oridise
—» (nofe likely o be o teduchits age

Vg

XI \\\=

C\Co

Z\

—
,
P
D

3

)
) Ca

—

Fe

:

\

.L

dd

‘“:3 Ca

AP

{%AC\A%\

7 % SFongest c-c\én N 4
Ceduckant

4
L‘; weakest




|
| ] | 1
—_—

oXdait  ceduchany

Cha €Y

Qe | W

R ©

MC\CQ

M‘\ alg,

_Halosen  Todide

Q\ Fe‘li- :

3

109 gaentl
o J

\‘660 (‘C\ OO0

Sbeua iy

¢
L

< o rco\ucinq aoeqT

. \\ N .
in each of Yhe (:O‘M()wmq {ea crons
7

_ w/—- e %t
! ol

PAN Y
\\\ \'“ ]‘\3\_'\

|

Stows 2urele,
= i

N »\.‘"{‘3 ¥
< . v/‘“ VG
1 — >

X |

]

2" =>1s v 2¢

\_J09)

N T
iy b (“(“Fl‘\“nha,,\

<

\ K603 /

L

!

arange. — oty

0w thange. Cstaws ofunge),




L
i

SPRSENGS. 98

T - —
e

AR A PIRNS

—_
/
3
-~ .

ISR L 'Ii"l,"}‘

Bl e

Tlec \ “D\i""ﬁ,‘\'i,

e’

s Puealine dunt chot e ot ds |
t,",l ,{";' LA y

$ N b
FVa ‘\L','flluv,’ .
i ¥

et .
LR V00 Cofn Povids

\“’ \-J' o e d

A ode ot Sree 4

1 &

1

) _.w‘.-» \‘ 0 00 (ommpe ‘)I»" coqruck e

— Ve \On” are free Yo oy

P

’ r.}!"l\_‘“" "“’-":"- A p ¥ | 'y ‘_ r
r clect(o, #17- ; ‘A{‘i'l’:'.’)‘."; Oty Q'M "l \_I.'L\: iy ‘_‘ )

C(Al,'f’.n’j.f,"_ ‘

=3

ceduckion

J'}"{)‘:',:

vy udendiz v




et

N, ¢

e e r.—.w

1
£

T 1 T T . T ; | [ | l [ [ ! '

e ——ee

Y\")lh\’ ) 5 l\ “l“) AN .
v \]'\/VU}/L Ton —» \:\unen\'

— |

f f‘_){:n.('
el ot — _.___(M\\QQS... (_5‘ Ao )
ler ALY - . ’ - . Aen y el
S\ A [ ——b\, s el
Ux Moy g AN TOIY,

e ——

Kt

L34

4

Aelow  agc

=N

=i, (e k""\'ul“ ) flj"', ;,;',("/.,_)

- M“-.«,L,._;.h.‘_ — T, block <alid .
28\' ( l o~ '.'b___r \ — k.‘ \ ‘(\d ?\/(1‘_ “,_ PK
e N | T e
Oéi__ \ \ i,o)‘ "> ‘.{)" o *6’

) e L -8
= ' = G
electrolype - ?"
i
fhollen C"W‘i"-“ \nerF Feachut F
\ -
—P— (:.;Y. "
0 S —
o A —— oy
B = — | "2

=
[‘l
AL

[\ocho\u\%!? Gr o nijff’ﬂ dec}ro\u\'e s i\\x\ e

NC(\{LL(&]
AN ?C‘J m |

cr \OAb(C\\t\xhx <)

t

(s

'3
&

‘%—
I,
b
¢t

)

=
pope

Eleckniyleused 40

: Yz ool
NO\C/\ (\';--?’““) Wa v C\2

'7’9!/‘ #

| \ ! \ \

LDLLE&?

07’




A

" =~
3 ' w-‘)“
(’] - ‘ : ! ' 7 7 7 7 s 7 7 7 "
J . . \ ‘:v\ “ £ r——— -
f’] ) — Malren Lend € 113 Beamide £2
;,L;-:] 2 Shie, £
.' :; -a,:‘.‘\// \\’ZN e—
ol | 't = -
g el oo
»h‘ Sy :.f}‘.‘:_-"n ?L‘:‘*_ﬁ.\ C’ i-— § - e % N O - o
1 y = Z {000 B0 +de
- ~ log 051 'S - , e
8 b ot o) oulhles of ced-brown acr i
D Colhde B - S
L e
v £ 5 \
d 1 1 %\ o
" D = \ | Bleckolyte 1yg
—_ =, | Eleckolyte tysed wp
I FIE]
S -]
¥ r a 3 f -
‘l tf.'}'/i / / B
L — —a
- .~/ /
| | N /
l_._j — ' l/' T s N
L / o 1.1 ‘\ ‘/‘\ . (‘,;
y Cu_C\z ENnfalatonre \ ‘\7(\)2 ; olaonre -
- \ \ o - !
. T NS /j’ oot T :
L_ i - ~2-
5 / \ P 5
L Co=" C\ PR y
J et L nid ¢ ——
Lr———\ ak frade LA 5! "
) Lakeae ¢ gL 04— -
o G+ 2e “‘qug 2 LU=+ 20 ’)“’*; date *
— degtsite of by v | ek
» e ¢ towsoles o a(eon yellav | T
freses (/‘\M.’}r!f 'r' A ! .
> | ¢ | : —
. | i 3
= Elecktolube - used s/ consuped | Clednly e
R ‘ N -
,J_

%




k!

S, 8

.

=N

L

Toeyt

yo ‘ B . \“ ! “\ e
C\echrolysis of anueous elacdmiuted usinn
= 0 »

!

X,

.,

'\“ \.

\

N ) \'“
./}\c.‘ PP \ /
(AD Ld) {

=G\

TN Ll

AR

4 4
4 \‘_‘ d
T

¥ A = e ‘ \ \\
Ne& W OW ‘ B

J
E—
i

\;

can‘.cc.\\c anads

o~ ‘.,' »
At Hhe CQV hocle :-

Tan \s pnore hizedu |

io (C’(\‘MC ard (e Mate feachye <tauc 1n vne

- e v &N &&%&

N \\ ’/’/
Jdecitolute,
= o — ’ e T )
B v VAL U :
]f“ LAY W anode,
J. ] e T ., . B N . ‘7" : | v - .‘_’—-. —
X;t Na aluaus QW exceor concentrared Halide O Be L
! . | : ' |
i 4 . v = "N s
L L luihen 12 \halide oxidise -
\ . —z ¥ IR e = \
\ \_,:’.%\ 2 s\ e ,
b ‘ A -‘-‘ ‘: Ve \
k& | V%% | n O e
! J : - " )| - ]
‘ JL\\%" Yol 52 W 0rDpaMe
[ -t & ) N
LD % i UUAA ? e10{"| aas
l\ - ; . ———— N
‘: o e
[ cLxt | ~eentertod N ZY 70N e ko
L o i Condnvtared Nol | (@a) / ataPnire
\{ \ ¥ 'L - ‘\ -~ )

\ \
" 'y &1 \ o “
0\ \;‘CC\.‘(, WX

2V ¢ 28 ) Wz

( I.:\},:“ 051 Qo

| | | \

COLL



lfl'I//f”1

AUVAYS o EXC Pt willfzonc |
T ~AWAYS W pger it (Toes o 0)
1 1 T 1 1 1 ‘ l

) Cu “35-4‘ Coq) / araphye
,XK:AT“ el
o A )
o A% =\
I > calhod: aflocie
(- f-\; _ ~ 24 - -
o/u "‘ L__\A T "\ \:‘ \"Dz\jli »_.—?\ (;)‘\”\"(‘.0 . O(Z- ny &’\e‘

olec k- oly

E \'\0 “\O\.q

\

L3 |

]' ')\

> OF ceod

~ S A
i 2\ i

) co\brless qas
o )

B

Ailute Ng

() (aa\ |

[ O ﬁm*rQ

R —=we ¢ MOI DF(a kY |
e ‘:,;( \p it crre r - /\\)L‘)\ 23 of ol (::,\(),d’fblc)l’a'. l\! Q sz

resull

hod selin) \ poy

ey Sehn| \ celighr

\ 't'»‘(\ Hurny fed hen M-zwc%




-~

il e
(1)

K-’r

calhnde mmd

» .L‘: Pw 173 — \\?_ %ﬁf
bubbles of eder\ess aas

ced beawn <olution

cone. Cully ) graphite
//f \

- .

> v 2l - \\
Cu=t Cr” ‘
rw =
H OW \
c’O)"'ﬁ-’?C Cf.ﬂacl(’ "
(w128 —Cu 230\ 2¢ i

desoste of cod bunenid @ bubbles of aften -uellay cos

eloe Loalylbe: \ess cone CuQz

—_~ e e N
7 e ———

N \ R | AP .
Conc. :3:] NM"(\C (;?.,3 ‘ olioe <pl ‘,’]‘\:\.

e
S
//

7 ~
-'¥ . v\.

¥ 7\\ -
-
4 ":'_.(-l 1}: ( oY \- AN }\')

201 %UL 20 DO 0
Q«fldfol'.y e\ ||\v)tl OH" | | | | | | | | | | i

COLLY(



pnte ol Ve \*l\‘ L. !1-'

\

W\ §

e\

f

_l\.,

1) o
v - &
e

f

Lo

1\

‘—~—~t—\.t_;'\v__» L
.

3

R
: 1Y
b «

N

.

~

ot ale!

Aes €M1
N CN

SR RS

1

{ 1
1 {
] |
_ ﬂ
i )
i |

. V,
(Cl = Qe

1\

oJ| o
x]

|

COLLEGE

|




D N
A Y

{
|
!
|
i

N\

§

\ \ i \ 1 \ R i 1 I ] ) ] |

|
!
i
l
{

i

i
i
i
|
i
|
i
|
|

13
1

\ %
o CERR TS A TEEEER T

Q3 Rene with unwversal indicalor

T
=

|

|

|

|

AR

N

.

3
i

A

Sbselyation .
= the bulb '\igi\.‘{s up :
2-Youbbles of gteen uellow aas onthe annde (oxidalion of (17 @]
2- oubhle oé Colorless gas on e cathede \(reduchnn pf B
M arourd e callnde \he solulion ecomes U1 Yecavse Nadl s ar ol len);
- omund il anoide We solubonbecan coorles aince Ap bloachssthe colnp,

Qﬁ. ‘f qﬁqﬁg\g\‘\

| era——

<

=

o

@ o

X

N

e S

C) S ON
\ N A '
e Az norwimeds ly_ayppéar as Y. DL pluce ?‘%ome €z disen lve 11

- 7 =
\. o )

¥
4
=

>0

)

-

4
e
j2
/7
.
!
|
X

YYIVY







“Qﬂwmt

_Oeelyle s oy,

ampd? o) 0 £|

"',;I,>vl.

| \'\"“—\‘U\‘\' v Lot agueot, ‘,'vlt'«.x‘.iwl‘,!‘._f:__;..,k‘fffjf;_,_'

K e ol mue e Ve <ome_melal ion 10 the elechrolyte.

e —————

\r\
( (\ \()'l u\t(\ "(«‘{ \Ul{

\ NU (n

- (u© \( )‘L U

((.n)
xH

Q) -y /\‘ cod -

i S S T

i~ i i i i

acvesod

'”“AQP“qW%waﬁMS;&L

Ysing Cy_socl

(H

SERNY __‘\

.,( "Lc_ \’hf (mor/\( W\ f\( Oy, e

o ow) '

( 'u;ﬂ}( h_“__i;__b (\\L”&‘.L [ -’\"‘}’__/ e g

- )\ B ; R > =r e | B Ry | - s

(u = f” Ll _-_( 2 Y._:_f_'"‘,_(,;@\") ¢ A al( ' \A/;‘]\ ‘ {c .fi( [ A\

f,;,_, iteof ol Lo N
TR T —

i | W et | ~

AN Tl S

— T N

| ™~

Cathode anede \

T( noe,

¥ o

_OX '\()‘\'»{”\ ) Jore Cs

Lond Ceplace CoMy

he came concepliodion.,

| ny elec Ao \\;/ le

vyl Ve o Coke

SEVFI S T




— e

_-11 ':~§ o~ - —
SODWomoets O o
1

Mot ina " e
; ioiEn v+ oy ANES L QGO
T
j e o ~ 23
1
~ R
,\l-.\‘:};,f'ﬁ*.:-' £ 13 o it <O
; —3
. Y
> cores (YAl
~ g i ‘\
4 /_, Y
g e N
¢ I -~ -
LR i - -
b \ ———— T ———— - r—— - —rem
7. -
§ i e
- s
=~ N
i : at )
A L A\ e ————
— - M -
§ » o L2 e ————
(U DY o .
MNAM"-‘M«-.‘ mpnp— - G )




AQ?lica\'ions of Elechrolusis

MDl“f&".[{ﬂﬁﬂ- ] . AN UEDUS i. CIC)\”;&U 2
( a9 ugous { Wk L
Y
v Ry
Ex\cackion of tnskal Cevore colu Hon

-




o (,
— -
s ————— o
N B ~ ' \ o o __-——"“; l

/
l
|
.1

(N

———— =

' “ A eLchJJ/~
EeioTiating . coatag al ahn W xH\ atothed netolusing ek

3 ¢
N § ¥ TN TR G \ 5 e
SRR el 1O AN\ IAN L Bale . R R R \"‘/

O\ e 2l SO R /’/.f"‘""m
e R 000 A oot s §

< R \ ')

| N T TR T P 5 - A
TR0 to HAAMID/AR g wmtal SN \.\x”\ A\ ‘Q\,,L.”'——————’/d—((
. A}

i~ e wdnas \ - - S
. AR Rl RANEY N\ . Al A~ ) a ™ &c % E -
L= Clean sowo bvowe a0 Shwpul e or anide oo wang sand faptcto @

>

e U R el (v V
< &V‘/

- W ) "
Lw-:.t_ec\\i'\ﬁcsu:.‘s;uts& Aa

L8 \
‘\ - » \ = Y A e Y
= ehRdvolele st contom AL 0 aNO:

—

\‘/

|

|

|

|

|
ﬁﬁ@@@ﬁ§ﬁ§ 

. \ ¥ | A \\\
;—-—A:ﬁ’; Lo f0C craiy e e Yok e SHa0n \\r-lz”'nm“@“{‘d pi2 e eler ’7“'“‘*"

SR
2

RN (‘Dh’i{)i‘( S fo AU A Ulkkﬂ_*l\“\\\‘\\mb a0

, ';‘1\:{ | (u

\y::... - T~ s | - \ e \( \\a ? " S

. -~ _ — = T‘\]"I o
o | | N | 2 prre f\?;ﬁ? 2N |
TWe \ — ~~{1
\ zt——" - = Y. \» k i » ) (l -\
| LSS 7 [Cq )u v\
. ‘ LA 4508 12—14'_

!
\‘ ("' \Qﬁ_%..»,,, \ } , L—;\] ‘.\j‘ L)

|

COLLEGE

J
%
e e




| N 3 \’ don /2 i S e
] e EQ ) LA N }\‘\ P ), . D y ,ﬂ e S

‘ Ry fa e L0 2 7 AT YRR e N R
o . ; S L Whh od £ foend L "’42’11\-‘

A /’;: j‘, J_"" )s“ :}#;’

o 7"’_')") D/"' AL, t/c ) ;
N e m—— *‘(L(—!é—/i_.llL Yol WA, o

F
v
I

:

1

3

L ?v Mha:b;Elec{cahg«;{mM'i Moltey
P . ; X, Mm ? ot A\-:.Og s c\(EQJL’.E_an

L ; L Q0 we di_-a_s,thQ-L—\‘\:Oj;m*a.MQ&mLL‘j,ﬁMg%M}*\

o lawee the amgj‘o Q0C <o \ese_Cock
| P - lo Welegse electical copduchutig
l_. J

-’
3 A\Q Oz ) _ I g S

>
b al — L\,\ [X—_]-EO\ rl_‘Co;. 'i*‘: ff_.:z ‘

P \ , ] / \ \:Ji"';:‘\
g 7 ST
"‘;‘Zi\"). ;") - V‘(—v “ C - \‘ - '::(- :‘ : : i.‘ :
l ‘«*WU\M# adale / l @\ RN
A - ,f\ A

o -
2 A% 3EIA L0 50, 1 Ye AT A

.4

=@ 905¢5 fmdLI(CC' al- dpadl€
— Y |
B2 2- (0 Cegckiols ool
— n-lco |

-~

N RS M e
| e COLLEGE

v A
s VI 2 | !
U0 W P!

(0P




Qe bpedty L USR
- \ow At ‘7;"‘ ﬁ = ,."\}1‘ Y [+ Da 2
\ 1)) 'i “
— duckile %_mcld cad bodieS
—__Mallgn b 1€ - \/\,\)'{)()f)\v ({a ME | o\ Ny ) s
- ! : f
_—w {89

E \(:'000\ CoN S




—————
e
e S
e —
i e i

‘\\ "a\ A - § YA T .
~~—~—&i~i-u»>_.,.x.sicacnkm-,Wx,LL(,oaumdh.b.o_\h_Olm\d Q)

““‘*“Mm»---»M»M*.W_Llu.'_um(m(:ﬂ&l' o b Yo ) 02

-

e grarons e —
R e \ 3

[ Ne 4.0z M2 s To, Oz . a W20
\ )

Srown

o T Anhdo ) .
ArngAtous CaCla " dring orent
= ¥ & s |

5,047/
Sy

- -

\‘FLJ 2 ol

\. £ Roled wokrer
=+

! Ji ~
f N C ool w o-er
“.’

I N /




| W
I S N
} i “”*««m\ﬂg\‘i
i ] T ] 7 ] T ] [ ! : I I ‘ ' \l~\'.‘a\
| . Hor is bojnn
| Nan an ex®. Yo <Show whick CUsSt ofeiention soluban s bel - &
— =
Jake a known mass of Tron nall —
__ngl_n 0own yolume of Yhe firsk S0lution S
Mkmwm volume of watrer For | weels. L~
- ALY Tnen cneasure the MNass cmam. >
- epear ¥ne exoeriment with bhe =econd colution. <
—Conclusion Yhe exo. which cause mote increase 10 Mass, is Ve 4
Wotse <olubtion, 4
: How Yo @Veuem' TUSTING
|- _?_anhnq R —
7-_oiling | ko orevent (> and Ha0
%\' qrech\(\q @ram {feac. hiﬂCa the \ron,
coverwith olaskic
_— .//—_\
a\so
- C;Q\Va(\ielmq = coahing iton with Zine e 1
B _ e
l- _sactibicig) oro\»@chom = Canttt Hngd /b Mg '
Zn Of’) Ma aferale ieactiie Yingg Fe }\“‘\1 T e [ |
o =
% EQC"(‘DO\“{‘MG \\\\ Wore hkely
Y- colh olse €5
cathadic o¢ otecHon <o Ceradmtess Lileely Jo fusk




| ) _~ h
j \ , 7
1 ] 1 (
w = o :
" | | =f *
P |
¢ i i
| Pl
,w. Ll
| R
L
| | i
{ t
] ]
_ S
,” .
—,
. ©
i ] i ,
e y
“ \_:— Sl
| <% = I T penibe
I pb _. =
L 6 &
Pt \ , ». g
\\ \u _w : <. -
¢ T ! \ ! afl
; . g L sl
I iy _ [} .3 .
| | (J \/ :
(4 » A / \
4 ] )| \ \
1
- , L)
() ; N \)
, , ‘ y
.w b v A 1™
L | J f L
i

3\ i\. w\ c\. ,i\ -

| | A
! »_.trll’rlhr»\“ * \ | Nj j ﬂj 4‘1 *" *x’ m . e a o




-~

‘ |‘\Q}C.DE Recction

{
/
/
|

RO AN P AY Q) & Ay

- HQ}‘C 3 "'hr\[mc o gt mL}]U \ Dioas /’;‘fa‘lgrfbr vy

Atz — . @
— Hd amc-,a i e W«m-w—a»\ e

——e e e \ PR Y.

%.-P‘\Qi_(‘ ) Ah l Caf T ‘ “':-5_’:':{‘““- /_ji"ll ' ;‘/’ ] ‘( i y -

ie o o /_\4‘—~ ! =

1]

| QY4

———— 1_ — s
_— 'i /STIAC
—— | }
- T \ ‘L\/Ol Aral

[E—

-_— Hirae | e

A

fﬂ‘%‘?j(-ﬁ

I

Qe DD

Atne
e
— ,m_wﬁ

-~ - ‘A ‘
(Neasuie N rale of reacrion

/—'/-\

ht:u/ (ch ((‘nf‘{m}’ \

Lianu, € rf:— ‘!1{',’" ) o
toconcupe g wer WA Hme niow a5 erodil/= /.

1] I
oo ey

(5~
-

\ - \

ok~ >(
A o
-

/

B o T TOTETESEhE e &,

.,
D
—— [ S————

\roe

<ol
B
o

oom L0
~

: “ r N .
ceawn (1) Costesk —> G the aroph <) cepesh,

-
,\-
.
f <
O
Q
&
=
=
T
~
:‘
£
T
s’
"
S
™
AN
D
9
B

L&”’,(.":;':}' S — | ! ! ‘ \“.
[ ! ! | ! l ’ ' l : ' COLLEGE R




AR T

(—\‘,w

_(eaion (D) Ceaction wewer —> aradienl =0 / hotizanle]

no mere limiting fackor

Ne _mece effeclive collicions

v CO(‘ Ql\tj chemical (Rackon, Were aire = onaun concdhiYions

‘\, iu $ v—i‘,C!__ —> No Ceaction o
<) Qz /r ]
Vo remrbtnl AMIST - 1)
g)rvia 77\ Docotn Ve recertah ,\/\\u/\.‘i ol \;"?]Q . -
y — 7 e/
3/ =0

L (02 G(Wcma lhe collyniane vavst be efpechlve Cmbninum amour)) o encrzy
S~——" }" st i'} ( (‘-,,(\‘.,',-.,))

{(,__‘];"ut’,’n;, trrves |

o r\ -
)

I




Measuting Rake o @eadion
| | i |

' | T ] 1 ! ‘!\‘-‘”

I )
\ (PNt 9 - v W )
D neasuring the velume of gas pel uMir AP =
245 SN [
h"”""*""\j\ﬁ;,ul1 b 2 %_‘E(r'(’! i 1 ) B
) , p
o [ -

A\, S — __[J\\—\J \\ j -
- —— ,

T )
= B o [ ’
¢

/

3\4

“fwolehy




J 1 1 1 !
) . e ; \ A unth bym
. Ko naoss of Ve conical S\agk L eomens eer uni™ bira
b
-
-
>
= . W - — '
i P \/-;Dl ron oSl 1o pfeym; '3?‘:.75':1:&7 cnd CO2 o €<upe
» Ty, o
>
. O\ oo e
lp rf@use (nfeowse (D2 €30,

2
| &4

1

| - -
i ..\‘_’." l{r’\l




Taccea sirp Yo Rode d- Reackinn

3 A'Aj
Bl i

- ooofe redVth per <oy perin) of tiug <

e cng WP P P
o <nsy pioai(x o2 i2Ss lme j

i

CeatYoris

I
W

\
\~ \\\ S\Q‘J
g <
\ ‘[ J.s‘/ l
1
nMme
/ -low
e
AV
e i




"

- Q i
X= ) L 'M‘]—QN__“:TWI 1 I 1 1] [
' :: Q WV’ r?f/j}’) ()("ma eholet, |how } he curoustl- _oF (eaClonls oot with Hirag
l "V st e

| I _—
e S .
R J—_
' Y _

l )

l )

i

oL ——

T Y. g

D

|

D

2

) \

—

—

—

Fachors affething (whe of Ctation

4 ) (on (¢ N 2 1702

! ) [ o0 4
) L) 7

70 S‘J/T[J,{(f ey

E
)
-
2 ey
r)
2
3
>
e ¥




g,

i 1 1 1 I ] 1 [ ] 7 T : | | : ’ o«
""‘ <

) Tene. p

"{.
1 , . —
X _Stare how the te teme. affect Vhe cake of teacknn. -

1
1< I_CI.. (.‘.1‘ ('4""’6‘ of_ (f"'(',"\ -
-
 Oeclais £ & L /s /7, * -

e XY N .
1> the teme. T, we pafticlec aan '©.€ =n Weu Move Foster, they wiill “

!'“ : < ' | ) ~ 1’ 4
nave “Noray 2 Aaunl o ~C atealer \‘hafL)f'M Ea ,So e ePeclive s g

r', ‘ =3 y
P2 uni- M. <» faster cole oF Ceaonon, =.

X ?lofl N 2K o <houws how Hhe l’eff\,Q afteck (g o ceaclipn,

oy tate o spown (M9ss oF lups of Cc C O3

! ' I !’_ ~ [] . ,
r//) (P10 o FADwA ol Og L{‘Fb/f- (oncenNrolinn

O tyN & laa ]
CA L { A 4

N £/ y L 245 ]
- ] 7~ - { ].,-. ,I S NE Y pay . _— . \ 3
H/‘g[}?‘/!z'(( (Y I (‘;(-" (.,C’/’ OTC‘T‘ Jt’f’(‘
\

Cegeal Vi C/0 a) oo°

F 4
£

Wy ere o) S0¢ pinduce (D2 wilh

et e e e, i e . et el R e
= e e e




— %Olu™We

ot COa _ mass (a) L)
| rd ”,—""" J N
. 7 La ;
' Mirae tinne.
\ - Yo o hnowan MO A% = ocdd Yrem Yo a v weliome  sf
\ Ve conl.  ©%  18°C . MEensgr dne wnlse oY rog Prociuced BCWH: bew gag
| (s N SC‘Q __TR._ f.hi) ol EJD.L MJCP& CO4 e \ees g\m:




y
=y
| | | I l I I ( | | ! \ \ | | |
- -\~ A A " N Ko i
) _Sratre now suctace afra affeck Ye (ke of Cenchor.
SR ¢ SR\
3 _ 0o sufface area T e of o
»
— . ' s ¢ ;s (A d 4
j X% "en‘
0= <udae arca N CAecicnce gatlcle siee by W09 faolras

J . :
T J et raHde €x0070d vo Yoo ceaction

-
li ’,'h‘\‘/"

e M - Ja ‘ ) - . - » ™ F | 1 i
A (< ("‘ {‘CC.-"!'.)'\? ol 1\EI0NS 'C‘é“aj AN F i

\




i | ” “ W ’le “{.’r“'ﬂ L‘W‘J“'/“h‘h IMW il
LR A ""H ;,1 | 'H‘Hr”\f’fﬂ\W’("llf el g
\ ”H l‘[l HHU‘ 1 l | ‘H H H “ ” ‘ i AL A 99 1 ‘|V! il il f m"" M“H ‘ 4
- I ‘“‘w“\ ‘IH ﬂ\ l, M |1‘ |\\ll H ﬂ. e H;“ M,wer/;,"‘ %”"hH,/}(‘J/I“‘ w
e \HI\-‘\\\‘\\“\W \Hn “ .\W.'U ” \ |I H:‘\ \w H“ w M H I 0 ”‘h”}"] ,‘ﬁ | ‘MH ] ] | | I‘
SNES ““ L acrences }\ .*h" L
L Wl I i I w e
‘ | \”\”‘Mvm“\”h\w\\ H ‘ Al “\ ‘, \\\ ﬁé

i ~ 'M‘H\ ‘ Il diiil

u\\

i m T
Nwﬂ“?“c\mwwml“kkl
il |

L ) | ‘” ; " i "
“nu I Sl ! ! ‘w“;w:w\‘\\‘\i w\‘uH I I
R AR
A N L
Hw\\“‘ \ HM\“\‘\\\\\\ﬂ‘\l\lh\l\\\ ll:ﬁ
:”‘\n‘u l< \ U- y‘\\ i W \UHH\ mw”‘ “H\\‘HMU‘ HH‘H H‘ | |

" HH‘ \‘“\‘1\‘\1,\\‘\\‘\'\\“\w ,M ‘\‘ H\\\l‘\ “\M \. M MHH\ ‘H\‘M‘\H‘ H!M

ley\hﬁuu‘hwﬁww‘l \,m \““ \1‘\“} \

|




2) concentrghion " Aneynk”

\ . T
X Svare how concenlrakion ot Vhe Cole ol

vl I O
os corr. T e e of cxot
. e e of ox0\V
| 7 I( i

OL‘C (D(‘af" 1A 1“3”{‘“,:‘) Nl Y D C 2oy .‘--(" e SO

N

7 £
- O
70 Temo= 20 C

MOSS - O

()

CCKCOB el P4

~

—




\‘ H"‘” H‘

u§~'~"“

l
w A

L \\\\l w!\\\‘\\\
|

\&

W\ 'l
i \\\.“x‘\‘\“ﬁ“\\‘\\\\
m\,\ \W\ 1

“ \1 l \

i

| \‘\\\ M

l\ I
\*\ \ 'M

" i |

\w‘ | l“\\.\u\\\m\\\C\.\m‘\ \M\“ il
i T “““‘ ‘
\\\\'”‘\\\\s m\ ‘,L mlm‘m* \\

| ‘n‘w"r‘ |

i \'”! ‘“ ? "
u.\“\“\w i )

'\‘W i

H“‘

\\\N‘:\‘~~ w
\ M\\\ll m
di

\\l\l\\\\‘\\\‘ :‘“ | ‘
\u




'/ 3 ) plessure \\00\3 affect the gos”
g > —exdlain how the efessure offekl oe of ceaction.

l ) "A‘s the OressulR inc(ease qu rcducmq Yhe volume)
] 5 oer unik volupe. o0 mofe effective_ec unit # hime ap Faster cale of ceachon

1

l ) _So ore paltricie

e S _ _ -
L) \79292,°% |1 Ee 1]
L, ,\ ——} o L

e o651
o ?C\.(HC\QS

J 10 pacticles - \n — =
—_— - D\CD
L\) L |
> mcH 'l\“i \nlake elaee
j 5) l\‘\\\\' Ol’\\u\.x QO(‘ Qhﬂ}’od\?ﬁ\ J @OCHN\’\‘I\ ("c \= QP‘ W’:—!(\(\‘f:‘-?,‘.’xl!é:
-j F‘\ C'\.u."':‘ r’:&‘.o ‘—"’(’“\ i hﬂm()’ D’:
o ,‘F
\ »)
S I e Y y
__j C;“OrOQ('CJF’Mﬁ u i*\g- \k‘ 0D (O’h “'(E WA F L‘ .1 OF | \S\CQV =
\\Gn’(‘
; AG\C‘ /‘\o\ [«\

>/ \«\ur\_.;"‘ fimf )+ L\V“

20

. / ] |
3 _b) catalusk

A o Unak <oeede up @ Ceackon uithon!
El '.”T\?{"'iﬁ(ﬂ.! subskane Yot S0 PReUS WP g \edlrion o

_ £ ’_‘}"f: P A = 3y P ‘.':!' 2 ajaa ! ?‘vrs‘ e \ y
P fouliyr oUWl an ol BOAIR S — e

” \ -
f_‘_{_" ;‘4’;\.?,’ IR

Ry v, i
9 S0 More Pri,!l'%":"} LWl } Ne/e n,\«,r(,u | e

7
)
? —
)

2



1 [ [ [ ] | , SOLLONIN g
. y ! ! [ | I 1 ] ] ] ] !
\he reackion
VCuQ
oYoOo — oW.0 + 02 "
(a) S2VI2 ) (o)

pa——
-

. ?\0(\ an &y "o show thal CuQ is g cahlust for Mis reackion.

}”\‘C, Q \(\\CUJ N \._JO‘U,"’AQ L th o} %’\ngum conc. of \I"'W.O'l al apwn e fr
Meac€ the yolume &% Op produced cer wnil Yime :
1 .
(epeat Yhe ex Y ‘\‘.’:Eﬂj‘s Cud
e exe using Cul) will groduce pore Q2 per The Saine unik Hine.
2) ?‘\cm an exe'® Show wbdrh is beliec calalysl Cu0 or NnO2 -
conr exi o whith 7 \ il

< S B el 0= oor o Ame Usel beter c}ra 1y

opne s QR+ Soml (hass erf cera

= 7y 7\~ | o £ - N - “ Ca VY2
:'> 2lan an €xe \0 ')\'\i’)‘.)./ \4.")%4"'\0-/’ \h ok Cud nok “ 3@:} ¥ AwNg (XA,

MogsSure e mass of Cu0

244 bo W0 unbl no more Eizzes
bilter Y migture
drythe <olid in oven

~

Cepeqone e mas

¥ some ntal i and Fingl mass




By

3 S
— 0 ferms of Cate -

)

-~ ¢ dynamic equllibdum

-5 <

D

3 time

I __Take of Corward L
d_\ess ceactarys
I__ so less pacticles

;%ﬁm per unik time

D (ot of backward

P More produck
F) So mofe parHeles

:%FFQ chive collisions pec wit by .

¥ in terms of conc.

D\%, ’\_“_' |
| :

'ﬁrv. / N0 . co :
dime Hwme )
Le_telies Trincph '

i{ﬁ _5,':75}'% at zqu”\":
and any extefn] Cacto_disribt Hhe equil
W @l con shiFt iFselC ailier
b He Gorvand >

i 50(6/&""“’& <

.l’t\emrcﬁ%}qeeuf,,

COLLEGE



‘r' fi:"
[‘ r M‘m

-,

h‘\\“ ur\]‘ HH j

(i U‘ o
H' Hl

Hl\ ﬂ“ i

I \"
h" |

‘ ‘ '(\1\” ‘ ” '

“‘\M e | i

T Hme



J/

-

-J
> =
- o~ an
k) - ¢

%)

3

}

oy | | | l | : | - I~ .
\) |emp Tory p—— Qp.‘

0/

> N N onifk bo less garrad %

- P Yo mer_gms mles

w
w

W
|

W -
L B T emp  shifF fo ends  cale™ 7 1oy
care & — fere]  cakc? T teessurc f:}‘ . :r.f:;.’% ~

foyd @bl L eressur L {akeo® Mot 4t
W raje oF k’i?qtn

'\Q
I B >
1> mizkme o€ NO2 and %Nﬂ')q_ ot equﬂ. in_a_sealed tube
. > 2 NOz cq) st == NoDy ¢
] >
' >
9
I < |
.

"‘Q L_Teme Shift }o exo

chark pale
L uwn bown

{£ we oul lhis Sealed fube in o cold water bath fie mixtuce becores G palec, wh

"ﬁ becaust Y focward ceachion is exottemc eqhasced by cooling.
M

o

—y ) pressure

—5 As pressure indeaR

—_te_equil. hifr tolhe side_wilh less pressure,
with less gas molk

—
— As pressure decrease

(f t/
S A B R . X L.
= Y moles ZMole i

Mofe 9as mele
-g 3\'\2 Cq) ¥ Nz 9) )QN“M I




Lo

L

A

W w iy

!

|

Jdddue

) W

’3

W W W W e

) % )

O

“’L(‘I) + T2 (9) ;_—:} 24T )

— wltk

| the equil. dosen’t affeck oy ‘mereasing Yhe prosurt.

WhV oy !“Cffvolfm the pressuic e mixture ©ecomes mo

e pwple?

We T« molecules becomp closer Yo fach oMt so e <olor sexms Vo daff<er

=90 &

I
!

OB oO

seajed Ybe conboins miarufe of WOz ¢y) wod NoOu ey atrequl

o samees

2.NOz

(—"-—-—LN?.OC

essull colocwill

As nesh’s”

dark-Prown PRy ¢ £ S

Y pades Hen dolFY

ﬂ/////
D kit el
///// 




T am q‘q'(sl

Fad'ors Hhat affect positinn of equilibcium

DTeme T <hi€t 1o endo

d shifr b exo

2 Pressure Tto less gas Males

) more gas moks

L & &;' & ?\ ’\ Q\ '\‘\ﬁ}

3)

Concenttatiny TR D <hift LR <hftr

P ) Corward T® backwacd

AAA—B ,;—.-2: CtD

T CAl <hifr foruard [BDCTD

L T8 <hifF backwed TA I 1D

T CC7T shify backuacd A 180

Tndicator.

X -
Jg\ﬂ_Hlnwm = Weaa) + T cag)

:(' coloc\ coloc 2

(<d Y eMow

add HC| + pCoton donee TH' shift backward

“D(‘Q 3! Tn €0 Jop |

add Ne Oty profon Gecapier VIt smb- forward Mo T, colers.




’”,' - »
-
, M
, W ‘
; ' I Qe The ceversible reaction below aF equulibrium
E C&O;_Q+ e syt = T 18+ npo
> orange Jfxen
¥ Ex?lqin why by qda“nj HCI 4o the cxn mixture e colorn £ He mucdure
T P _btcomes oceen?
' 9 HC[ is an acid . (erobon Joner)
| b more H¥
' » shit Govard
' F Mo Cc mece gfcen
' J \¢ess CrnOz* \ess ofange
’ >
T ¥ CqLa]us\’

~ 9 __has no effeck on thy positim of cqui; btium since 1t speeds up e mare borward

9 and batkwoud

—3

K ‘\ Vabe of forwand withtablst

-5 | vk of b2tk ad wi}f}@gy

—; o \,5\ | 3 rak oF Forvend with ooyt

» (4 L i

3 W LO rak of bockwerd with ecbelbs=
s 53@@».&6_@4%;&4@%

; 7/ : ] LIE 10 1 8 Y itied by

S e e ~——

1 { —

i

; £ time L




I ! [ ! T O ——————

3 ) Af2
,.l.‘/.//l,‘} £
iyt

Crothetnie teack iy | :
Yed ul A - Y LIALY f ' '{"jl' { / f T lie - ; f /
| Lol 1) ’f/,/’,, GH. UGy 10 d8

A oy ' o
VA SHrounding Gt 4 1

—
.,:»" Mﬁ(/f /,/.«r,, -
e g Jmd il i e e npetesemm——
¢

Aol 2rrrn U
/ ’) {_/’j_',’;"/

12 r',,. 'f'r:
*3 ‘' K A1f

o s— o -:,———~—-vv---,———¢-—~ e e e r—

Wy Endalyy F et /’

1 '
;!‘rrfr’ L pos p £.1,
i;, ] }_,r-i; {f',:,(? ’:./?.:, z

et i g oy (/“ _frogiess

1
Cof
EALTINT (= (rege ¢

e o

~—¥(\e(71/.L‘/4! Jlﬂg/mm i, J X, YUY 1t oy

T

o -_‘.’0( - Mounding ey )”M a)

e _ | ®~ (e /\T”. DTOP crgore 245

. ceqthon Y, quer . J b

(gl uatk =hLi9Y pi
e by b wnsler specd s N\
ttsﬂ y ) n VI S ) )

A%
(9)i l(/’ / ‘ ,[,75”,7’”:'.

‘1‘?7/57'(‘” llf"

\y - p
I
hY

(f‘ N\ \‘ )‘)“ q

B e

SN TN

Yo




J,
A
\
"
«f..w.u
AW
9
3
ol
€ TT.I “a
W L. p-
(] "
(8] (YA
av h.J
1~
L3
{ P £
o 0 LA
W [ L .~1
& 4 .
o (&) \,.—..
R -
. . | W] D -.p.
(] I ] {
i P4 .;
ot | bt
\ \ \
f/._ ﬂ,{ W

DT I



‘qu\g

| | o ] .
B \'J-JM | [ i “ i

_endotherttnc . reackion hah boven o SRR—
he-Ceackion thal. balses 1o, e oy Aot e Sufroundings.

L cunond e AT SRR
__S\ttoupd] o N\ X e &

Ving
N

7

e e

_,_h.L‘__-ﬁ,;.ﬁi\)tﬂ_c1\1 -

I Y Y-S N e
‘ | 7
—-—*..._._';,\._,____" - B SN S e - aE ”_—7¢
\ e ) “(‘vﬁ
N R e —
~ 3\ '/ ] - N L B i ___f-.\‘q

':oﬁ € 4 o ~ \n.1a ' -
\ \ ':;.\l 3\(.4\) L t'_ﬂ.(’l ‘.:;t'r ;’\('U‘\t ('_,\;M ‘»ﬂ’l?l"?)

i

A AW - + Ve

‘3‘:“"\“\

{90 (¢SS E

" TAT = voic endo

Q- M DY




't

ENEN v

1 ). 1 )
i i i i
i : | i
,, < ; :
{ : ; !
1 { H
i i {
i {
t 1
i H
1 n N
i i
\ i _
i i ;
{
i i
H
§
t
13
W F
i
§ 1
! i !
L.
i
13
1
i
;
i
5
i
b
v
¢
! s
i
[
g
; ol
ﬂ ¢ . ¥
] ry.
g ¢ e
§ )
.
I o
; -
i p: s
2 -
&

4

|

i A Y s o A MR T UL

At it i A S

ARG

TR S RN

1
i
¥
b
{
§

f i

P

§

N

k

e

, i |

4

A S RN

Mt

4

ceardrd i

W

——

A







. , \
m;lf \'

MMEHMMM



o~
s d
&

| i ‘\\ q i i [ T ] 1

WO N OO A

|

TN

|
'Y

AAANN L e L R

{‘\ iRE } l" ( ‘\ VN , ‘.‘il.,‘" I(]. l;‘_f';;}/,w— bre \ = s

y -0

I ;' 4 Vs !
‘.‘;‘ (,r ( r'_, '/,_—‘-A { 7T
|

1.

Y -l C-

" ————
\ N Y
» @
oA AN \
\ c
LA s 1its el "L_,
r—— ) =1
o { \ / .
IS 4 ) ) \ I o
Fa
1o
TN P
A

\

L1 Y@L B 0 I 0 St

L N TR

i

o CO2 v W0

stk

(XN QTo9(ess




T

P

™9

™9

-3 R X

3H —C-H + ClCl—> u-C-¢ + H-C

—~ ‘.—1’: raﬂ bond bond energy,
~ C-H gz
™ bond brolcen bood bulld cl-¢ct iz

< 1x (-4 4B C-%cl 323 W-ai |43l

9 1x Cl-Q 2432 H-ci Bl

3 655\ 359 |3

3 At = 655~ 759 =104 Ki/mdl

) é’ﬂo

b .







IR “:: i
‘ 1“1 va« L i

wh:[' i

il :\w Il




-

\ini Yring 20¢ .
P - 2¢°¢ S o
‘\% =~ & o L~ A1=%C
N =
60 g s

wakel

[ =0 d
{
u
—— . A
e — ?’f’ 20 C A+ oy C -
= : L CEY

N zo
- ‘ '-‘\ W \El __ ),. 280( )
= 7 I/;é:;\ \11099 \K \‘ ‘\“] %) C;‘
B! :

T TR )




Rt

‘ .3 “‘ | ki e
ujw uJﬁm ._m:,
T | ‘”‘. ‘M‘;
L Lol
Yy gintin s ("‘F"i\-‘ *Wr“ !
TR e *“‘*“f"

e
!

1

Mo = 251 16 =50

. -~ L L 1 1 W ] 1 |

R COLLEGE




fesh Cot walel o
- S | Jo 1P
T‘\W,s':s-:l best s BT

R\,\-.
. ba C ) + 7 <
('hfv\")\‘ 1, \'CS' (R \ !

L L bt =2 Collz. b H 20
D — Cus04.2W0 2)CBL <

o AW
Finh /‘\"
b1ve blue N
w ke g B T
1 ] ] 1 1 ] [ [ ] [l [ 1 1 T ; i \ﬁ |
oy
- Alrerratrives Resources of Eneray Ly~
| =
Volkai H\'jr] roaen ‘ >
et r,’ ; o -
old <y 5
Hyd Cogen fuel cell e |
O\OL’L :
Ll 2
2k + Cz2 — n H’ O
]
adljanh
—1Tages | Only one waske p rodycl-C H=0)
F

- no Cop
- plodyce |

4}?}‘? amount OF energy

" 9@ elopiriclly

—
clisadvantages

N

X Pensive

~ hard to Shork and \rayspor -

risk of exploSion.




-v

s
N ! ' [ 1 T
>

I‘\Jus kria)

“
Habec PCoceas”

L
J//;ir N\n

3270 Ne .

N\—IQALA_S\_LL} of Ammonia
>

N Ee

‘3H9~+N2. Lros QN“S ¢

exXo
Al = —-ve

2V O2 )
©-9% A¢

'-\ C§) (5) Chdo

O -OS"/', CO3>

B

OG-0\,

'\) HOW Yo oblain:-

O.06 Others /I

(
|
;
[
\
Neo 7

’N )} Nd-nmen Fractinna) Distilating of |m\.uo| air
—_— Y]
| Q di\F.(jeren\- \H"

\\‘\) L.p

cooling undler high pressuce.

= ) dero_qm- ) (,La?ck'mq of glkanes . Coraanic\

J 2) CHy ’v‘)+ H.0p, _—> CO_

> 9 <y
[

%B-Hz _

3
/

| ‘D Esseﬁ%«?a% condiriens

Tcm? H0c - U480

@ _UTemp. 400k UaDT
@ _2) Peswure. 200 akm

\ee wiery .
\€eg SN
v D!

P 3D Fe calalust

-

adv.

i N £1
= \ahee vield of WHa
) 5

= S\\‘\“ ?(’:ﬁ\'afi-? bo eyo @hsis

W @

// odd excess of Ha and No \ e,
Z | etutn bock to convered - %o
\\ {emove Ni. ‘\mm?c“lal’dj \\ :

\ [ 5y cooling f

S~

N W/

\/\\ "’_J

) Uses oF Rymonia,

) - \:‘f:r‘ﬂ h2efs

Ci("{l;,ﬂ cheker 'j. fi

L)
£ & | e
yweliing Salrs




MF H2504y) Centack process

~Mellow digg)
\

“\Sa\\

\ ‘ ?\ D” \‘J‘) )\‘2 :w.:‘/\)"'f
Ol2um
ao .
S0z H > H:‘”\.Ow

% W20
S s\ u \ Ha
SN\ o — e
¥ e
< s S
MS€S ¢ tmedicine \
malch
Cubbec
‘ \
ote: 2ioe blend ZnS
‘Crom ftossil Fuel
S

exo

A= ~ve




\3\_.._—/' ( ==

af-ﬁlrru—mm—ha/y A#

" Vet prasanigee e

> Peadhon oF Y 0T s

>y “Ho%sco, |\

) 45€ | mixed with )\

) “ethwerto e

 ots =, )7 /N

| ///04/9/1'037/\ & , i
S ST




| r\!w‘

rJ
N

! / T T ] T T T T 7 T T T
W 9ol ket iy st
(r‘,(()g N ,>('qO(t 4 e — v
s Vi n e, « ;,,”‘ “J Quu. “Mﬂ (_./)‘./_/)Hj,' LDz~ s
6 — = e
Jf/, e
_/J .

.\
>

v Y ibed

e, iop o ':cl"( f.'_‘;l/ fre i
D

tles ',(T‘-},‘fll,““;l'} £ ,{ { les ’./r&?“:ﬂ/"’_

'v

¥ (,rlf f, /
2
|
|

/-

L
('/‘((‘)ll‘)i L5

0 Col‘)/ {/,r,w /

et

K

/ hme water

erress H.r :
] . Slatked line

r ’

(»( ;\f 4 OZ’

D

s

) Guick

i J"':j'

C""‘ 055‘1

i

e O

& ]
g
EJ
J
)
)

]

Vi1) gt  Aecomps M4

W) heehng

V) CaloV i, (or =3 (alln 2 VoD
IV NY tan (ol i 'h q: d ¢ /
- ; 1 7
S 4 F [
Sih 14 /7 4
7 l'/‘/\./;,}'f' | {'7/







aml

Extmction of Ziac

——

Of€ . Zipe blend ZnS s

Method: (‘cdud—;'oﬂ lg-q Cand cCO

\1& blast Fumace

\

t"‘ \'

noas z'mo with hol omqﬁh

N

a -
2L+ 0o ""'"‘}""_)_(:C)
- Vo . .
— — T 220
r"
~

s S | P P "
20 i groduiced as oure gas musk 88 conde nse
* -
cod 11e olher "fﬂwuﬁﬁa% 1(CE they %‘A'JQ !r‘:C!‘\ 8. e, Va Mo & .
LREA: < =i iv ] N “__'-‘~ Wi stab waine tutace.




