9. plas plS oy pS 3gLil> @

soliwls + a@, 9 o2 I8 sl Ug.o_jT Sglsls Q

ool vl g (40 jgol (5l 09 j> Sglils @

&H Www. ToranjBook Net ol SUlguw 05905 Sglils @
o ToranjBook_Net J953S 6 9L o
Tor'chBook_Nei' L-H-”J-S'-'I 5l L Q

"'\




Olys PEI W
B3 o G 1, 45 5 3355 il B 2 IS
SIS SIS wlyd ol 0,5 (!
T 0313 da g5 5 S s j90f LGl
el O 3l ad g el gl clide-)
-Cow
(oS 9 (B 3lge ] G (MiSe -
-Cow!  Saxo dlgo
Higad (559158 b 9 Wiews o3l LB o5 yslay (4 sl Slge
Tgad (oo Sy 593 (S315e ¢« 45 ;295 U g 63V 58 (Sl 489 MgT uyd 45 LT (&
Silowwy 4 (6,15 (W4 Pl 8 5,108 g (yore w )0 39590 I BU Dlgo 3V ed (4> 48,9 WJgT LI 4> Al
L ol a5 Wguine 835 (w0 oot Sl (Wigd 9 (6, el S (BLS] Blge (U udel Bl riscod. Mgaivme Mo
(Y5 52 5505 ool al,l ©O1,15) 9wl (o0 )2 Wilowwy (ylgins o2
TN (o0 45 5295 Sl azkad (gl (ST da JUw x5 e (&
9 Ngadan 4S9 039D (Stuidly g (Sl S1d Cound g 3 0 BT Eugb ) 9 Tgh by wled jo (51 G o |
..\J,m&.«dtg‘}blistb)h&:w)bw'us.o@ 2‘
—“ -
= g
D Gl B (i gy o 4 495 b add (0 LIS 1) Sl 4S5 (aled 15 JS-Y ’3’; .

WD Zad g5 T Cow 53 1" AT (oo Cwd A3 (e 0,5 I (F g g (b Sgo aod! aloa L] (A
29 g ool g Ci WSl (9190 9 I3 (B ilo Wl (o0 Cowidy (0 055 3] Loniliue 45 amb S50 (92 Al

é@....g&&&Y5&‘@»MA!Mbw‘w}ﬁb&iwﬁﬁwﬁwwb‘y)‘pﬂ.ﬂfum)t&)gbﬁ
W] oo Cowd Ay pae 3R ,S 1 AS WSk (63190




S90,5 (o0 0 Caamb @ UKD A 4 (o2 y9lo Cawd 4 Caand 51 a5 (53190( &
05553 (51321 5and S 5 UK 2 A1 5 Al 5 ilowny

o T ule (o0 Cull (0 0,5 45 )5 @ dlge S 02 LI( &
Slowy O yguan y31 55 35800 41,38 238! 3 90 adliuns guf b euiians jolas 9 Sguine ElySuiw] (ol 51 oS ax 52 155 Ay
wlo salsd Coli ol Hlade oy (Sl (958 B 993,500 2 (e 0,59 S &

5 A8l dAnwgi ;S (] Sl S Sl jeuiS S @ilie 51 (6515 002 (liae 4 BT A5 W sl (il 2 (S (O
S A8 WS a1y aE s " Cowl

239w 8,L01 55 3,190

~ans] oo 99 58 SLES mslio 3559 )

3,15 bl (Sludl abie Co p0 9 (5599855 Sl 4 (5,102 0042 oo Y

c=3,13 399 gl oyl (6415 5 840 9 Ceild o () (LB K] -V

Cow! 15 Lo Jlaul & piy sliwly 43 cewlin g (Jowol Culld 5 LS )5 (598 390 aw —F

w23 o i (e )3 1) 3150 (A (oned Do lime 35915 25 415505

ldged 4y dagi b

o Ol ¥ 590

g B o g &l 5] Slge ol 51 (5 3 likee N oo 3 U & Ve Ve Jlw 13 o5 2905 (0 (S (e
OF35dro AT d9us 38 (gly g e A 52 (g1 F D)lebe Vo 51 e

o] D18 51 5 i Jewd Ch g g (el s Sl g I e (S dge B a0

S 95 9 LS Sl (S5 (810 (Sy908 9 Mo 3yl (SLIAS I (conlie anie (e oS dloa ol 0L (2

B, 9 J& 9 Joo ¢« (55w loidlus (6132 oo 3 (hand 9 (318 ¢ (Fame lie 51 (63L 5 Hlen Hlade Jlw & JLw 92
;ﬁw\g‘g c}tg‘-; Oy ‘.5&)‘)"3‘9 ol 6&5‘.&95 d)si 03 QSM lg W"’J)ﬁiﬁ" )‘)5 oaliw! D,y90 9 E‘)D'w‘. 9
) .‘.” - .‘.“‘ &L’hbd-z




kil (s (529 (A2 b olyod L puaic (510,95 Jga w23, 2955 9 o9 8593 (S paie (S0 25 b S5 55
2 Fowl B w1 o] owyye b Gl oaud 231 (LS

b e R R et e s et ot UL

A a5 e B L niTly a oy S it Saal 2oy sl PR T L R P PR P SL L PR

R R g B B g S B L ger i 3

e ipm gl A Dol iRy gt A okl g8 g et s s
e ) g L - A
- = =4 —r— =

=B
il it vl i =t il
! | | —— ]

: @uyﬂiﬂ|,dg.§u§¢¢)_
r e T

el g B el I : s

POMRRC PR P et Sl 20 o
: — Sttt

o gl B L Al o e e
A : ; Eheein
. wmj i *-'é*._;:n—*#ﬂ-_y

VFaf gla=iz o= prall

B P e Lot A L S b

S e L BN = = LI P = P T
FECCINL RROr S PRSIl e geet et . B e s AT

IS, e I It P g s el e
S N o o FERPIRIRT oc S PR I

o o5 cle pate (o

o M o b




SCans] i 5 3l s W i oIS e " BN JSS 55 )
Sy 9 JB ¢ oailo,y§ pormmmmlon

o2 ded B () (olrond 9 (S 5md (S,18)) W1 (65 (e S S (Slb (a9 Lo i oS AN JSS o -
N{[ESWY
w2U oailo 5 9 sl 9 p2l O pw o JIE

3,15 (65 (w Calud JSusT @ b pais olus jL8, uiS adudn g dwlio 2 L1, O™ o A" s UG Y
QS Cuilnal 1y 2g5 dung o dseys
st boa 4L, 9 (oloyS 9 (SN gUlw, 4 angi b

Sy 9 BB ¢ punogl (o juio ¢ g @

A 55,555 b S o

wpiloy; 9 paas @
D oainn DD Admd duand duwtd 9O o) | PG 3 a5 e WAt 38 A Aowd duw

a0 Oy A4 93 ;2 & yolgd (A s )0 oS (s pais 5 (558U 5 (G38 jais

Aw )0 1, YU )0 bl adedin (b pais g duw g 355 (gl AL 1 su Roa ST A A Ao Joan 3,5 JoSL -F
23,158 318 Al 9 8L (3l alws

Ge Pb P Mg 01 Sa Al Na S SIC 0 badl S el
&1l o S sl
2l Aolad I_|'__|-'|.nu,.|'=I_;|-1.i|...u
e Tl
Sl R
e ) il el F ol as, Jelad
. 4 cra el
o2 s oles L o5 5ad ol
Ge Pb P Mg Cl Sn Al MNa 5 Si C L
Y a,ls 3 b a,la 5l ala yilg Sty 3 0 S a,la . YL N | Jpger) || PR
2 2
3l 3yl 2 yhad 3,ls 2 gl 35 3,08 3l alai | o)l 3,05 wtle ¥ ol
3 ls 5, 3 ykas a,ls K K¥ sl sl 3 3,15 3l 3 yhas ™ L
& lad a ks 3 yhad als a,las sl als a0 a,las a L 3 yhas fala ot
o £ o y SahF .
I ol a,’ﬂ ity Q,J;f.'ll ol ordla l:,a-'h- Sty i e u-ﬂ;‘!‘ aﬂ‘ﬂth.‘l‘ln.l
i~ F o ~ =
n =l ] Ryl » CTY L IR Y S 9,350 O8N I aa
o e




iy g B ¢ painegll cpi o ¢ a1 10 e
IS 53,555 ¢ yhwd e )5 B o
pilo) o mamslw 310 Al o

Sl 83,5 (g gt A (318 Cdas (b W YL 51YF 89,5 13-0
: o‘-“ . o‘~“‘

WS w2 1y Joda oam 893 ;0 SO0 5 G Clad kS Wig, —F
Dol yulus (58U Comold g o5 (5518 Cuo B Cuwl; 4 > 5

1,15 Gy i (S8 Cluad pais 0laS (51 0590 Jgaa Jgl 09,5 ;0 &5 WS (S LY
2

S Job5 cuwlio (s 05l ST L ) 505 O le - A

.'U -1a
VEND (g 09,5 43 gm0 ‘_,ooas}éli—);c;‘,pt& Qgﬁ%wu 5l Cawly o 318l 8,90 Jgan 10,90 32 4

5195 Y
g wat.;;i—%%& b YL 5105 05,0 6 i (680 Cowls )J -

S @51 IS 55 L STy 53w (S O (810590 992 53 el 9 e ostd) (S puaie DGl 4y 4 gi L )
Sy S315 adlgd Cawd 3l 9 5l 5 bl S olas

Obwl a2eais 45 53,15 (5 it (39 58I1 3315 Cuwd I s Joled (S (5518 s g Sl 5 Gmly 09,5 3 1525 ¢ el
WD (0 (39,81 55

o0 U 1y lowd S (wims sigead cp] (s 2313 LT .oad oo LG 1y 5 55 L e ol STy 535 saad Y
(3,15 55 it (olbonnd Cllad cansy STy S 9 5 qa g 5T 03 dn 2 1o ledial ) TS

—
_—
L] (.1._ -
- i A -
=

mae £al) b L praeatlss (s

- ol gl by (12 595 O lwl 1 (ST ) ¢ prgual 43 . Ay

Tl o p3 "M add (o0 Cuwnd 51 (59 SN pilul cdily 5 Sy50 518 Sy (o05] gland dx 2 " dloa Ll Lol JlaS - ¥
o

b cnl by sl i 55 o 53 (8STs YU pgaad i g ol itd 9 ciww 51 5 5552 iy (o3 £lasd 4l
adla o5 (o 55 )50 U dgaine Sl (39 51 (5815 Cawd jl s iled g e (5518 Cavold ¢ o31 03151 (s 55 )50
D (o0 5 15 9 N (L9 i L

o St o b

)Y




93,15 3959 51 Eland b (9,501 (6l ¥ dlaxi oy (5] alaly dn sadd S e 9 S o5 1, 5 Jou F

R vLi wNa WK
00,28 g iSUl ol [He] 25! [Ne] 3s’ [Ar] 4s!
OY 55 oy oles 2s' 3s! 4s!
w3l 50 g 55l sle Y slows % X ¥
(pm) 3l glass VoY VAR Y

Do 355 539 o1 831051 9 051 Elad FgST) gl Y Slaxi Lo 1381 L g 3,15 2959 i alail,y

MY (356515 a3 5 Ll o 3l8U L (5STy 55 093 09,5 (Sba315 51 G @IaS S (o (e (s 23 Joa 4 4295 L0
Sy $398 (oo Joo

Ay s

(ij_.n&u:. TF

o] i 59 58I 313 Cawd 51 A Jolod Ly 3,15 (6555 3 o0l Eladd yon (jamm] yinn!)ST

WS Jol5 1, 525 Joaa (A1

e o boad sla oF e 3sBr
03,25 g 2SIl ] [He] 2s%2p° [Ne] 3s%3p° | [Ar]3d®4s%4p®
a5 ays T oles 2s%2p° 3s%3p° 4s*ap®
@l 5o Sg,n5dl cla asY Slaas Y i g
(PM) o3l gl vy 99 ¥

T2 SCwm! 5 pds STy 50l EIaS (LSS bl p 43 aiS (a i( &
Sl s 039 5 (938,551 O Jaled 93,15 (655095 @51 2511 1525 F y9ils

O b a8 paslie ol 4 dagily Cowl 838 2315 (WS 59,48 5B b SIFEL ol (ST Sl pd 25 Jgsa 53( &
Sl Sy Lo (o
&

cams e STl iy =Yoo O glas a o
cama e S8l el Tan sl cles pa
..'..k-:‘_r.-‘_;...;i" Ve chan o )

e e miflg FeuT 1 SNl Clas s ok

0, ol dlly an ol glad b (630U Cliad swdd e &
Gl ot 975 (595 a1 Jolod img ) 6585 ind bl 08 S8 gl glasd 3 3 ¢ iy fy o

oo

anbojle 1) 395

Y

1



>r9 ‘_SJ) ‘_,9.15.3913 K410 ‘;JB U'M 2 as Cuwl <! 5,92 Jg.\b 3 4]9.»:‘9 }13 Oy (y\SC) M"\S&‘"_\
D415 D99 b alnd
aansi 1y ol @31 (P9 58I il f (1

rySc :[Ar]yd'fs”

WS oy 1y ot ! (9 5 00 juind P9 wSIT (Wil (e Cudio U dw U oyl IO @ (piubd oS )0 0 5 ol (&
vvSe ™ : [Ar]

‘4,
S Jo 1y 25 Joge =Y | N
3 -
’35
3:
locdisled | e s Gl o9 | 318 59 S ol T
wV [Ar]3d%4s? veCr [Ar]3d’4s’
TS — . % | S [Ar]3d*
N L =W [Ar]3ad®
355 bl 1) diged S 3 39290 1 lF (0 WigS
9 Sty gir 15 005 P! STy (63led Alan 39l (oo JUSWIT IS s g S gy (D) ] ¢ &Sy o) 3 (z
A &ijlee
FeCl,(aq) + 2NaOH(aq) —» Fe(OH),(s) + 2NaCl(aq)
T S (o0 8 doui dx Giulejl opl 3l (&
Contl (393 Oyl 3929 MG S5 ) am gawy Bloxy1 5,5 83l OH™ (4o 3! 3l (o0 Fe™™ o1 (ol (gl
=
dwwlsdbwdbl&ocw‘d.;}'smwsuawss)éﬁib(III)&‘M@w,d\hbb)g‘)ﬁ&-’{‘w@s}‘b(u \‘3, -

S Ajlg0 9 dammgi 1) 04 el
FeCl;(aq) + 3NaOH(aq) —» Fe(OH)3(s) + 3NaCl(aq)

235 (50 (8] A dn Liwlojl ol 51 (e
Cowl (99 2! D99 LS ST, (51 090D 0,58 gy Sl 5,5 05liiw! OH™ (492 51 o)lg5 (o0 Fe™ (ygn alwlids (51

Sy 93,15 3929 o2l (491 @laS 2] ST 5 (&




Cowl 08 3oy (51 8503 0,8 wgay 125 Fe™™ (49

Sl 5 guds (WSTg 348 olas
S g |) WS‘, 8ol ddlro ch.g C.Jwyw (II) ‘}bi Jolomo 9 (o }15 DI ot w.;S!, bb)g').é ;‘ -¥
Fe(s) + CuS0,4(aq) — Cu(s) + FeS0,(aq)

S 55 (0 8l Ao ax alosl ow! 510
Cowl ) )" yoriind :.... U"bj d).l.b ¢ ,«MS"” ,9

A W1,) 052 Bl 355 D LD (6l prSChnny Lo JWIBS Cowl 7 puddy (iiSTy 318 1S Lowd s 4
5,15 1,5 b oaiad (WiiSTy Cuoww 53 1535 ¢yl

Y S igls

Yo

Tl 00l zakre (6 phw p s o] @ an g b Ll ud Al o2 U 313 109,85 dw (s iy (WS Ty a5 Joua 0
B oo =
S,
=zl ] sk

Mocoiilfnn  obpal  peuliyipaie G

T, (55 b e (95 @ (s Jad (510 B 58 0laS (LS bl
el 9 oriww

T3 (o STy 55 Q1w b e (Slad 3 I8 IS LSy Tyl 5 (0
Ag Y \/
— Na— Yy Zn )
SCww! . Y
ya f;'sww,,usp,.\s
el 35 T (o beowd Cadlad (g oawliy 9 e

2 0980 (o0 Pl (ST @105 a5 aseivo (f (bl 51 9 S 95 9 S5 g5 dhorr (w3 2,l1,5(0
oS b osids UiSTy 51 b 03,9158 (6 pady STy gm0 (o0 Pl (A job A & (lionnd STy S 53 (IS sk 4"
"ol
1— FeO(s) + 2Na(s) i Na,O0(s) + Fe(s)
2 — FeO(s) + Cu(s) i CuO(s) + Fe(s)

STy Pl U dlge (s bl pldi W 03 ,91,3 51 Ly oaiad (USTy (g 0y STy &5 dgalee plodil (90053 STy
Wy (o0 %S (S8 STy b Il Sl (o leas S

4 dagi b)) Cuwl Jiidin of )3 a5 JSWlS s Joled g Gl ool 518 51 30La8 ey 318 155 Connl oy ol (Jo
3,15 52 b auwolis 45 (50eS Cullrd puo 1595 Cuwl 3 3ub sl 093 (Jlgaw e 53 80Ul 8315 Jgaa

Tl o 5 a4y (2,5 9 o2 e Sy STy 25 W ST (B S S i (&
A
1 —FeO(s) + C(s) = CO,(g) + Fe(s)

oy St o b

Yo




A
1—Naz0(s) + C(s) = o> o5 STy

bs)douw)wosdf.:b umis,skthbb)sb.é&wwvdgbbsgwub.\&b ‘;MSS‘Q d)).;\a u,w'\s‘g‘ b)Lo.w L}”JS‘?)D
Do o009 Pl (W3S9 9 3,105 CuS p weT A (duled ¢ Sl w3l eSS oy yS

o0 Cowsd &y 32l 0,5 iz g, oo JUAHI ¢ 3,5 BIS fio b aweST (TTL) o] 0,5 Fo STy 51 YU LiiSTy sllas

NS
sl | 3
A 3 -
2Fe,03(s) + 2C(s) > 3C0,(s) + 4Fe(s) Py
sa F 100 Fe.O 1mol Fe, 04 « 4mol Fe 56g Fe Y 3
— X = e
gre 9 20 > 1 60gFe,0,  2mol Fe,0,  1mol Fe g
Sge 0,5 YO 9 3,] 0,550 Jols S5 ‘o;\")hc\swwwldgh.\h:wb)i‘)&g‘s‘;cym)bﬁa)fl
b 1) 525 S G Tl (egre (nf 42 4l bl 5500
O e (il do Vo U pl A5 o] ool wuo )d 15T 0g oo Sl Cudlod AilS Wygo 4 Camb )5 o] (W1-Y
23 oo ISl 5505 (60190 1, ] 0,5 Ye g Cuilon 1y o] 0,5 Ve S ol 1 0,5 Yoo 2 5 Sy
Sl Sge pogldns yd (gl (ol Akl (&
U‘JB odlo )L&.Ei.a
P aopy = ———X 100
T i, oty WA
o3&l (guo 33 8330 o A (oghde 1 STy S 45 duwd g 83,908 2By Slude dewle (gl b IS cowi(WI-Y
e g o (8159 (g abagly (w2 oo i 1y WiiSTy SG (2,18 45 oS ). 0SS o 3
o 3
Gl ol = — X 100 =2 3~
ol jlade .-?g .
oS Sl 1y WiS1y w3 033U ¢ 3 Jou (g 23l 4 angi U )
(p,5) oolo jluds ools  oliands olas
¥-g Fe;03 Fe,04
YY/f g Fe Fe) sl 00,5l s @y goeiils a5 (gl e ,4],8
YAg Fe Fe)ule cawo 4y pudls [laiil a5 sl 6,51,3
22.4g Fe
Ghoys 03jb = ————— X 100 = 80%
28 g Fe
2Al(s) + Fe, 05 — Al,05(s) + 2Fe(]) -4,
JEN
. - - . 3 b
$y2 S0l b privegll cuns! 5 Jlab 518 1S S Gasudie (I | -
Sy ATy (s d9ad Pl LS Tg g WS (ApnsST oainegll) oS 5 S5 adgi ol b STy > dlilyl 92 ool | FF

W RO FEREN 3 JUSS T PUCIVIN | W72




Sl @3¥ wo 3 A (oslh b maisegll 0,5 S (2T 0,5 TV sdgi (gl a8 Gl (@
1molFe 2molAl 27g Al 100g Al )50

?7g Al =279g Fe x X
9 9 56g Fe = 2molFe 80g Al i

= 168.147

SenSToige (0258 55 L osle (nl 51 @, gkS Vo STy 5139, (o0 )5 A (Ll 55 50,8 ST lsie 4 ST (IT) o2 -
9] Cowd a1y STy G 3 8330 (Caw] o] Cawsd 4 2] 0,5 O ¢+ (5 Wdlro Gub
Fe,03(s) +3C0(g) — 2Fe(s) + 3C0,(g)

1000g Fe,03 1mol 2mol Fe
?gFe=10kg X X X

kg ez 05 L N 1mol Fe T e
52009 Fe
o ol =—"""—XxX 100 = 74.28%
7000g Fe

S S L faxe 33 Wy owl 53 Sl LS 51 aoliin] S1E oY ¥ 1 58 auiS e s g, 5 (SO -Y

101 b da g b .l ouud Q11 (ghgy ol 0,Lyd (b 0315 (5 Joua 3.055 o0 (gilwlan 1, 348

X A P8 L Ni
w0 i Y¥Oron Cu
& ¥ A T T Zn

2 30 a8 Olus 0,8 Culildy olS o5 Yo olgf (o0 U2 12 0 (LS oS w Mb WL 13 oS J a0 5 (W)

900 (o0 DS (39 2 (a0 I Wb 0,5 N LS
100 kg -l = 0.1 g Au
1ton -\5 £ 1kg -\5

79 Au = 20 ton ;L5 X = 2000g Au

S 2l )3 S 2e0 3 a3 g0 snS 25 VDR 39, o 5 41 U5 GV (g1t o8 LS 51 0,5 okS S
TCww!
el
389 Ni
foypy = —————— x 100 = 23.9%
159g ;s
TCumnd ddpio 4 (9980 S 9 (595 SV E1 5! Sl hgy ol 12 (@
D10 (645 Ly (6UAE) Ad o ] (ydlre 1 ]Sl &5 Cawl (5] 83151 s )] (S (sld L5 50 OIS Ll oy 9
e 3l (3L T 9 Comed Adpuo dr (g 580 O3 (al (Jb )y (55 Coond 9 dao 43 i Comnd (B jucro 0lS oo (o
39 (0SS




Sl 20w 8315 i Carndb 4 ] CuliS 0 g b 51 518 W oi Zl 8] 55 IS 4

RTe PO SAVRY TP
i gl

ol yd g F395

Sl 1) 25 B G2 ks ol 42 429 b
..\.gbb@o,?qh.—wvlubw&.ldm&wJ&wwwa#wﬂ&&ib)ﬁszlsdw@ilﬂ(dl
w‘%ﬁbdawf)b&&i)l)ﬁ'w)wum&wﬂcbm,&&iﬁp

e Tpdgbaaed b W pdased ple b3l (¢
Sl 165 jlows Camb @ b ] CuiS 5L G pw 9o il suass

Sl ST N gl s

BT JUPIRE SSERE 4 3 N P a¥ed aile Wl wle,
2 e - RS ) - sl Ty

e '4-?;5—'\' Eheslia P OO T
g e heid 58 4 e R B - et |

1y el B O les e

Caily 4B phgy cesl T8 2gas

1opal Gl alas g lasls bl -
e e melS 1 a8 oS cho s @

Bpae ol g S glaaisS @
ENSLEEP NG W P A S RV PR PSR el

iomb aVhjlewi s

oy s o b

A4

R



35 9 03 Bla3ld AL 5L @l 9 JB g Joo 9 Mg g &l ,50] Sl e300 B pan (6551 9 Sy @
b (o0 B ST (63 (125 SL
gl o 5 dauo 319 (5 508 s Al gi ST (53 03255 S =Bl by 53 (G5l Srae IR L gy Cowyd o
S (00 ] oS Cos 5 Lo ¢ (otloond dilowny 9 T D90 39,9 (RIS 5 ElpSci] AL Cow 3L @
Vg (o0 Lads (i (sl A3gS a2l )3
D (oo (e Cumnj g (Slodal (g3Laidl (b a3a AL o Cuwyd @

S oy 1y 3255 051 (P9 SN il T (I
sC: [He] Ys"Yp'

; 355 sy 1y (5155 w31 (61 Al (9,5 (ol (o
i C = 2\
: g /

™ e 3| =

T (oo JSuiS G5 dw by Al9d Iy (cwd¥lgsS g Wia (U Gl Ll A ey 1 oS 5T (@ 'i:

détig...\.;m559,943154.«».)3%&S.g'cé\ﬂfgb.ﬁ%gbQ‘DDWJngbsdﬁtfgbdﬁw&%cﬂggéﬁ%)%

% o :
— = - - = —_——
C= £-C_ :
S ety 0w 8313 (6D S g0 gl 1y bad alals o g, lA L Jgo yd
c CH, CH,
=, K 4\)\ CH(IZCHIJ:HCHS d
c-c-¢ A .
C g J
¥ | E
3
/\/\‘/\)\/ CH1 CH, 3%
2 /J\/I\/\ : I P
CH,CHCH,CHCH,CH,CH,
o o
CH,CH,CHCH,CH, CHCH,CH,CH,CH,
W ol daagi baad oo gl 1) oy Caly sl (YT (olonsd 9 (Ko 5ad (S8, 9 b (Sg (A 25 IS ) o

'Y



TS (o0 (5ot A phaned] S HLS 55 W (2,5 gy (g alalls (1,8 Slans il 381 L (1
b oo ol

Sl FYL 52559, @laS (hga Al a8 G o (@
Cr Hyr @ CyyHyy O
3,15 (bt 39,3 9 (1255 SS9

2 Cul 5,158 (1255 g 0 @IS LSSy bl ) (&
csHY Y@ Cy.Hyy O

3,15 (5505 (59,0 g (12,5 a5 e

SL JsV90 Cnogi (nl Luaw! Jho 4 SU35 L jho b il pr AT (oad 95 ;0ludS o adaue (L b (g3 (&
§ Aiand a3l B 3lg0 oy

kil

0,15 o B9) G5 4 (2sS Saxi Slul 81 Sl (£95 dx 51 GIUT 55 (J9SUge o (295 (&

355 o 9550 oo Asdle 5,05 1331 o sundlg 515

Sk oo O3 O (59 15 S e oM S Sy (e
WS (o0 I ol (Sdma $9,85 9 N9 O adle 92

§ya Sl 5 snuws o3l ,al..\f..\.yfww(e

(CroHoy (o585 (J9¥90 J30,5 U) (d5lg b (CoaHyn (o585 Jg0,8 U)o )5
Wl 35 (698 (JeNge oy Adl> 9 3,15 (g puln (99,5 Sluwd (9 « CraHoay (3 jlg

'Y




10l &1 e gi Ladd (o0 (LS 1) e Cowly b (T o aballs a5 5 410900 )

f“:

T U o LR B [ o
T FUN Y=

‘-';.g}._‘l- 4..5""'!"-'.' )Ln..:'.n

AT AT YE YA Y XY OTF TR

Skt (6555 Sl @ GUT Gls 3 b ST slas' -
O ¢ lgy « oUT e lie

S Caogi 1, B BT Jge 0,0 9 Vg alads (s alasl -
@ o3 b HIT (e (gled (ol il adle (5o il 38l g (2,59 i @y (a3l g o, Sland i l38I L
b oo pial3] (pes (glod @ > Yo Y+ dgas CHy 05,5 & (4ol adlsl L.l

o 0313 b (ST 0315315 glael (A (gl 05902 9 (25 S o5 Hled 9 (J9V9e Jge 8 ol s 15 Jgua 5
Sl 1y ol gae (J9Ss0 Jge,8 9 48 Jol5 1) g ol

aln all s o5 a3 Jal sl o el

YpeT V¥ a A 7 ¥ H ol - S

.31

n * i Y X \ C el %

Cn Hx n+"Y Cp,.H].q. C.|I‘i[|| (-_'_1HH Can CH_; J}*_.ﬂ
10 bdsgi b .Cuwl jhodgus b oy ouijlw s Jo0g0 (odaB 95 ,gliliS a5 add oo (ylid 4y

T gad (o0 (B (32559, 51 (boldeo) i by c3is b 1y Hlbilsd WS (0 515 (s 5 L &S (g21,80 1 (1| g

g 3 3 - nE oor 1.0 of o At .o & . a
Grb 1l W) (8L (gld J5g0 9 o (odadgd joluld 9wl b ] dtwd Sl g (i g e 1025 | |
WS o Ty s 135 0 I fains (o255 NS (o0 o Ty A cand oass [ R | B

3?

g (o0 SUBS Comwgy ¢ 3 b Cowd i 31 s 158 aadd b gi (@
CAS o0 J 095 0 ) Cawgr (89 (22 (I Bl i 9

V¢



Myl (oo o] Cowgs (s CBL 4 oo 31,0 40 @le s HIT L o wled U Cuwgy cyunnd (&
CBL A 9 dgmd (o0 Cowgs (59595 S 35 o ¢« Cawgy Pglio il iS5 (rBU g Vs 1> Cawvgy (29 oo Jo>
il oo o] Cowgs s

S Sl 31y 5 o7 93 0

CHy — CHy—CH~CH,~CHy CHy ~CHy~CHy ~CH~CH,
CH, CH,

oy Jete Y Ol Jets Y

T 223 HLlid (39 559 ,0ud oL 40 23l 2 g das ya (1
2553 I oL Ly g Sl a8l oU Lo 0319 cumw! Juaio ] 43 4L a5 Sl (ol jus5ij 03255 8 lowd das ya
.C;wd‘s;.g;

T ‘-Aﬁs; 9 oyl u5l.93( )
ol ju3 (S (69, W as L (JLad] Joxe JunBge

WS ey 1y U Juie =¥ 9 1558 Juie Y jLS L Y

e e, CH,— CH — CH, —CH, — CH,

|
\ Y Y f o 5 v CH,

CH, -CH,-CH_-CH,-CH,-CH, -CH; |
CH,
N obee Joze ¥

QD) (ol uz; el Gleos 1 e ol 1) Wil s 23,15 3929 (G557 o5 dww o135 oo - ;s L p3-Y

S
CH; +CH— CH,—CH,—CH, el 5, ol e ¢ ol e

CH;
CH,

903,05 1) (055 (S @51 31and (5 o (53005 5( (ol s antedS (81 gy 25 Lo 0315 4 ar gl L -F
el 1) je2eds onl )3 L (058 (5,185 0 lend

POVHITRVEPY 3

AR




¥ Y Y \ \ ki T ¥ & L ¥ & F
CH, —?H—CHT—CHT—CH‘. CH. —(;_“H—CH,—CHT—CH,- CH. -CH-CH,-CH,—-CH.;
i
.::.(I:H,, cI:H,, ¥ CH,
|
FCH, CH, \CH,
olie i Y v

NI pl ol bty bl Y %

sl S ol

1A pli fal o158 ta F x

B | C-\.-.-J).JU

OS5 M A& Sl (loww 1 (5,155 05l o5yl D993 1) (55 ju (T A5 (e Juallo ()5 Bland oy pale
A g (6 oS das ad Ll glyld

ety 1y (858 A LS SO 51 Gl b s QYT el (sl (o9 25 (S51R0L s a5 L -0

CH, CH,
I 1 } ¥ T ¥ &
CH, —C—CH, ~CH~—CH, CHy —CH—CH, ~CH~CHy
CHT CI{\- Cl'ir
k'_.‘b;#,._];uﬁ';..flvﬁ.'l" I_',‘.ZJ-.:_,‘JE:-GJJ.TET
CH,
L) Y 1 ¥ s}
CHeSEH=C - CHi-GHE
|
CH,
R S

w29l (1) (Lol o5 b )5 o T U Cales 43 9 03,5 ol

(Cow! oo Lo 3 Juit @b oyiuigi ¢ 415 4L gl ST 6,138 oU 451 (o loidl,).awiS (6 liReb 1) 515 g 1T Y

(<1
C—C—C—C—C—(l:‘ OUSgl Juio -
i &
(<
g S o ot —F
C—C—C=C O U &
¢

e

/l\/\/\/ ’ bd =

e

Selojly 1) 295

YA

1



CHe=TH~ P AR SUS ol Jike (g5 5 (¥ (
CHy CH,
| |
CH, CH,
CH,CH,
Sl 53— 0 Y
CH3CH2C|7HC!-13CHCH3 Olsd Jko 5 (z
CH

3

sc‘*"":‘“)”ﬁ}%ﬁd‘ﬁoﬁyﬂ'—,alsb’v“'

CH"_ CH CEa CH: '_LCHI_'—CH1
|
T
CH,

ol 1350 Jute— ¥ 4] w38 0L g Cowl a4 ,S il ol iy &8l 4 e

st JoNge WS L e O 4 d2gh Lo (oo LS 1y o5 )0 b s Sl (g1 4S5 LSy 1 el 25 IS
© 0 ) Bu b CulsS 1339890 (208 AT ST cm] 43 1 o loid] )S1a § 00l puw b Cowl 80 s oS ol 3 39590

.(..\h.: ® ,_,«.519
|
PRV S - *
'._ F g ]
\ ; ‘3; ;
¥ A . 3
§ LL. [ 3:
wSly 009 b cdlgd (wlw! g yea Cowl o35 0,5 ail8gd Wgm (1)15 Sy Sl 00w g «CigS 40 D920 (I3
C Sl 83,5 Cda 1y o9 ,LBw B3>
g 1) YU (g (95595000 51 S 5 (Joge Jgo,d (A
H H H
H gr-f-'lfa EJ:‘H. b " ..--"':I'_ H *
i C et > L b . = >
3 9
|| @y L %
C C C H
H"'#' %Cﬂ“"* %C""' HH"'H H - %Cf-‘" "“-‘H }

Lo ]

AR%



C,y.H,y ij CsHs (30

N =

D el B g @ ] A dsgd L oS! o duws e 053w (gl 23] Lol B el go5 ,loa yu3 JSSUG 40
22 Tl B iy 4 Ol A A L 2 w0 Sl B3l el y e EF LA 1) p)

‘J..f_'.__.._,..é.:- Li....._'.a..- JLEJJ‘:"'J'."—"""
ot sl pt® OlalieSiw Sk g Jee Jiat

p—— —— e R e TS T
o
s L ]

0,15 (F9liS dr (2 b oysS S (sl JgUge 051l (I
990 05131 (pl b 5 565 JoNge @2 il 53,158 (JoNge dn s .ol 55,550 8,95 i sla J9Sg0 8141

G313 ielS

§,15 395 5 S Sl 1 35 Ly 3w S 40 g0 1 diwd plus (&

0,95 b5

o S o b

fY

YA



T oo § S diawd 93 Ay Pl Sl (g Awd SHbo (&

Syl (3 9 sowig iy Slygh o5 (SB p g Cuwl 55 S S oy Al pinlen (GBS )2 255 G o0 A 5B
ol 55 S S5 PRV PRV 1

Sl 55 s U i 555 51 Jlowd (8l 3 0y s Caod 1y (i
2,90 Cowny o 51 Gle (o Zaluo (812 (6 b gl Dlge g 3,15 (6 b (o bowig B STyes 5 Cr i 09

w200 255 YIVA 503,5 (g5lwlaa cou )b g2 51 03wl b T (o leond 355 () diged 51 T/FOZ 13 39250 SlWgw (592 -
! W Ollgw (432 camd 3 (2lonw 395 (ogld do D .Sl sl Cowd a4 OWgw
1molBaSO0, » 1molSO;~ 969gS0;~

e — _ 2
ldow 50g? = 2.18gBaS0 4 X 233gBas0, - 1molBaso, X Tmols0% 0.90g9S0;
.9
Sl (oliowd 345 duoyd = 245 x 100 = 36.7
$9 o0 3151

2Al(s) + 3CuS0,4(aq) — 3Cu(s) + Al,(S04)3(aq)

90 g 2 -~ 1molAl . 3molCu . 649
100g 5L x 27gAl  2molAl 1molCu

= 25.92gCu

23ga0 (0 A 325 ST 31 A5 Coml 5amd 0 (Sl Jglw Ol (Lol puais b Y
SIOY (s) + YC (5) 25 Si (I) + ¥CO (g)

23S Ay o 1) mmnnsons b (3955 (6 g STl (U1

ol o5 [+ 0} Lol nlans )5 Voo 3 e e (o

SXVSLIVEE IR JRPUUI IWWIRRV SN ERR WS

o] o 51 55 g (255 (S STy (L)

(&

Yre-e,e++y=139,4944 gSi
Gl ogld auo )5 slod el Cuwd 4 dus Ly Cuwl 0,5 duo diged 49

W23 (oo LS 1) (618,95 Jgar 093 0,90 (S pais (Gpdy (WS Ty gatS (IS g, 55 415900 —F

b5 e
X
X

Sl sho 39un 13 VA 09,5 S pais (gdy (WSTg 1 (A

5,100 STy 40 CS g gl (led JolS Cud b Y D JWd A cuso

Gt

&y sl

Y4




WD bl 1) (6 dy STy st Mg, (o

Sgad (o0 b3 OIHEU (gl (WS99 o5 I (gl STy 0,90 S 0

S (5135 oL Shgal (Wigy ar Ty 25 b (RS g, 51 S 2 -0

(e {wall
CHy CH,
C'H.,.—E?H—‘.':'H.r —(CH, —L}'H—CHF CH.—CH-CH, =CH-CH—-CH-CH,.
" | I
CH,CH., CH,CH, CH, CH.
(= ':-:J
CH. —!'T'i |—CH, —LI"H —CH_ CHs —{"]-[.r—(i"l'l—ff}'l,—f_'l I,—CH,—CH 3
CH, CHy CH,
5 |
CHy CH,
{F‘ ':u

(CHQ,CH CH, CH (CH,),

OL:S"J.:;@&D—;'G‘”(G,J C’w&w‘ﬁ—ﬁc\cav‘y (hé.“
Ol Jsto 53— F oY (& ober J51=¥ (&
Obed Jsto 55— 0 ¥ Y (g Ol Jee 53 - F (¥ (&

20 Fwly ool Zykao (G w4 g5 S STy 4 an gl L -F
1)TiCl, + Mg — Ti + MgCl,
2)Fe,03 + Ti — Fe + TiO,

S Wjlee 1) W ol 51 SG (1

1TiCl, + 2Mg — Ti + 2MgCl,

2)2Fe,05 + 3Ti — 4Fe + 3TiO,
S asude 1, Ti g Mg Fe s paic (gmds (WiiSTy cui i (&

Mg >Ti > Fe
Sy (S dijlg0 5 JolS 1) HESTy (il Pl € 59.0,) S1sa B9 (g0 @l umwlivo Jasl a3 525 STy LT S S e (@
Cowl iy (2] 51 o ke (208 SS9 1525 3905 (o0 P!
A
3Mg + Fe,03 > 3MgO + 2Fe

G, ;5 551 Cowl 45 4295 diny 4 o3liiwl o (gL, 15 51 (SO LSl (55,08 il 50 polie o JIRS o5 (pSoxe (53 puiliy (w
Sl 1y STy (a0 yd 833U iyl Cowd 4 il 8 0,5 7/91 X 108 ¢ 5 I8 (IV) puilis 0,5 ¥/OF x Y+ ¥ & puao jI

1molTicCl, 1molTi 489gTi

5 05Ti = 3.54 x 107 gTiCl, % X x = 8.94 x 10°
ki oS gt X T50gTict, ~ TmolTicl,  1molTi 9
7.91 x 10° 100 ~ 88, 59
oL = ————mmmmmmm X ~ .
% = 8 094 x10° ’




o PSP 0555 9 29y 0 slend 41 Gl Fase (ko Sl geime (2585551 I (e oS dondin s e (aze =Y
Dgud o P g3 WSy oyl are Soww 1 BB Lno Antd (gl o]
Cu,S+ 0, > 2Cu+ S0,
S Sl 1y STy (gawo ;3 0351 395 (o0 At P& Lo YA+ /OF Kg 39057/ AD osls b axdlgus (1) s Fo v kg Ly U (1
103g 85g . 1molCu,S 2molCu 64gCu 1kg

w5 ek = 400kgCu,S 2L X X X X X
o et geuzd 1kg ~ 100g_Jot  160gCu,S  1molCu,S  1molCu  103g

=272kgCu
_190.54g

. — 0
>3k 272g 0%

53,13 (655 ;T G j damo (59, STy 2! 12 (&
Wby (0 ] S ; Lo 4 83900 (o] (15L g5 9 Sl 0T S SOy 515 1y 5

s Ky 2o 93 (CSHIY) 558 —) o (CPHYF) o558 —A
S el @le 93 (il eSS (S1 0 (o, (I
Sy 21y e 30,8 Sy b ST 2905 a3kl @alo 05 51 (58 (o0 I ] W 93 Wigm b VT Sy (558 ) 5 T Sy 155
NS (o
S 5 S 1g 3 1) JB sl (@
CeH2(D) + Hy (D 2C6H12(l)

Y




30 Jod b s, 0y

Q‘,S.C Asduo

) el L.aad oo Ll 1) (SThos dlgo (& 5 ai¥le B puas il pw 95 4 9, Joa
e o of & ag
1A Yo ol 2awd Zewly 00l oo s e @
vy ¥y [ A9y (o Baman . Cowl Gl 35 2l s gilews 3 S TS0 Colis ()
AR NN e 53,15 5 (6 kowt (32! (5 AT 3 3lge 1S
\ Y 1
14 \fa S ob - s &y
14 TV e il
q V4 - (Faxe g0 5 (meling Elgil (S9itme ¢ (Wig s g (1938 (Blo 5 0,8 CudsS (&
A v £ S ,lo 398 8018 1AL Aol 45 Ll uiliS (gl (o Laleining a . S
1 r b ol glicio jaol (il A3 A 9 sl Fwly 3 Jlgw
v 8 %3 ClgS sol> SlAS A uiis 05 U Lo Heb a
5 T gy e o 5 2974 pf s T 5 Bas b 4,
L Ve SEay S
00 y3 Ao e ) ol ounlS 059 A1 9 (it (ol (8152 soked Bk ¢ oo (51 3,915 5 b (& g.i S
Sy y5aS 52 03 5 ol e SO Lo 515,15 AT (B! (SS9 mae 5 9 (S St (8132 T celio | 3
SasS oo W1yl l.e‘.:i B o (piol38 gly b, as
G 9 (85l S 4B cyfuiin s 15 IS fomo g (psfre 30 3T &2 385 < ailyls a1 g bl 1 Caod shalS
gbw el pl L5 G ao 4 b oolgls
.@@.@ 0¥as Lugly ¢ 5950 Wile Wligws B pmao 4 ddd ylwlind, 5 (w
@‘@@6 i (ke 3150 1 U5 e Ty 5 05,15 ST 3l Aoliyg 43 ome
b33 6y (ool dx 395 03lgils (o liE aoliyy (ol 5
&0 o )
Cow] Sgliin jgol (1S A dmn 5 Cow! Fwly 3L Jlgws
Slgs Gglo alas @ oion £33 L : Jlo Hob
03lgils &l ac L g OYLw LS ;0 Wlgs i colaw!
g8 p 8 )
325 p 5 g0 ¥ v,
el \ 7
el o g L "3:

Oglite O (glod i 1ya ol LSy Dj0mw (o0 a5 (5103l 95 ¢ ¥ 9 ) Liwlojl j3 oS (pl s dngi U (W

SCaw!

ol gl (yim ol 93 3 23l 0y 103




Oles O (Glod sty 1ya ¢ Coml Sy 39w (0 45 (g1 00k Hlude ¢ ¥ 9 ¥ ulojl y0 a8 ol aw angi b (&
T,

ol glise (Wiulojl 95 45 o3l £45 155

oS (guais zoa (piulozl ol 511, 395 gl 4Bl (&
2,15 (S 03l £55 4 o2 g 03lo 035 A pR S g 4 00 3131 Lo ,S

b Uojyge ;2 43 ol drdagi b add 0 i gl 052 1) Lo joed Blo (5192 51 diged 93 525 JSi-)

- 7
w
)
4 . [ @
L)  w $ )
- w 9
° e

-
=

23 (oo LS — 451, 1gx 5l gl diged A JSUS (1

(RCTT | LAV R |

Sl . =
A8 (o (LS T 59, Sy 3 15152 5l gl Wiged (B USS (| R
«’ ) ’3; g
2l 5551 il o (abo,5 (6551 L 55 o ¢ 23l Wiged ST Bijlr (b 0,5 (i (5551 Egeeme ST (2 i
AS'C . sl JoSse leds . A
ol g 5] T (5 0390 pube =
sl B
Ad°C
5 223 fenly o b (51 ey &1 25 S US4 4295 L-Y
7 S danlie B, 93 13 1) &l (gl JgSg0 (505 (1Sle (1
Db 93 55 Lod (592 93,15 (N bod 4 (b J9ge (55 (ke
ol gl (605 (WSSl Sl sy
T2 Sl il )b @198 )3 39290 O (alo)S (55,51 (@
ol 5 b 1,3 ol ,S (655 Eg0tmo cpl by el 5 i b Jlae B B, 3 1,55¢B
2D Fwly 43 g (piw g A B oand 831> g JSS  angi b
- "
; 1
— r

(YOO fyaiay oy Vo e B —= 5 (YOO ) bsy Yoo g (YOO IYeng —2 = 5 (VOCO) I T g

TS (oo (owgmtme et 95 (F9) 53 bl 332 (o0 D 53 E e 95T 12 3 e (I




S5 o 2o yS (65551 9 03905 wda (5 (oS (6555 4,3 YO lod 4 s, (610 O (sl B,
g (o0 JAUe &y 059 4 (655 i (Slo )5 1N 31>

ogrdan dx 55 Sy ojll s ol (glod (al 81 gl @5Y (loyS L 5yl e o3l (ale)S Cud b oS aily (oo (&
S Al SRS L g amwlxe 1) (935 (59, 9 (plosS Cad b do gl cnl b Cuwl

Q = CAB
_41800 _
= o —836]
_19700 _ e
= =g J

D, (S Jolgs dn @ o3k gb,5 Cud,b (&
2,13 (s S35 I o3lo £ ¢ a3lo @y

C
yo3le T () 0329 (Sloy5 b 039 (2o, Cud sl o3lo 0,5 <SG (2lo )5 Cudpbo oS it gof o203 SG b 43 (&
w5 Ao o2 L g Clues (3505 (19, 9 2 (812 1) oS ol o c and o0 LS

Q 41800

r= = —4.18Jg t°Cc?
mA6 200 x 50
é\ 19700
c =

= = =1.97Jg toc1
mA6@ 200 x 50 19

el gy 51 5 Gl S 0509 (2,5 Cud b

Sl o3le S o329 Lo)S g (2o )5 Cadyb (e (g abul (&
C=me oy sbSx p2= ol oub)b

: N . Q <35

lp)>><l’°'>

2boyS 6551 gbod ¢ o CundS L. 3,15 41,3 YO °C lod b (BU1 9,54+ °C sled L sl 0] SO -
2T S (o St 42 ]

oo Lo o BUT (5lsn b cules 50 9 001s uws 51 @553 sl o wl -l (o0 BT ()] (2,5 (5551 9 Lo
S (o0 Ty el sl (olo)S (5551 0T (o 00 9 DS (i (655! (Rilee Az 0 D9

1S JolS 1y 5 O le 090 p5 40 Cow 3L 0jlg 435 ks L Y

L 3 | L Sl e A ; .
S 3P T gl s 4 o Candlials T (g5 Slae 01 L5l b S Ty oS

..59;\.3 o

ST

oo

OA




o 1y 4T 51 e i3 53 50 °C (slad 13 Sy g 5 22 1 v o (ot 4535 9 0 (61 455 ¥
215395 by (Fw)d 13905 (0 Lod o bauzo by 55395 S @IS mud 1,8 Ve °C slod U (Jaweo 55 (yloj
S oy 1 e

ST Olime 43 Jasmo b o bod o ety o3 | 59l 5l oo JuSCitd il 51 Lo 5l 99 52 (o) o 9 (31
Dgu oo bovod Jaumo b 55895 Cawl yieS U 50 ol Hladie a5 LxsT 315,00 (Soows b T 45 39290

oCYo fadd ey 5 Sl STy & da gl b
Ny(g) + YHy(g) —> YNHy(2)+4YkJ

OC “ -]
NyHg(g) + H ———— YNHy(g)+)AYkJ

SowRd b gl SCuw! iglilie (WiiSTg 95 0 sl 3131 slo,S 1o (1

STy 9 83,9158 (5591 gl EWET 1Y Sl Ciglite (4STg 93 55 by oid (HEiSTy Jawly (5555 gt
Dy Mdlgs Siglaie (WS99 40 b s>

ya Sl 15 ,lasly oD STy dlg0 ¢ STy @IaS 42 (o

9 03955 (SR Jgl G819 53 (85551 T 1) Cusl lys S Tg 93 53 0359158 (85551 Elaws < gl STy
i 551l g Sl 5 ol o B151 (55568 slo S O (359,

+ No(g)+NsHe(g)

S
S5

N+(g)+¥H«(g)

l o
NHr(g)

Cow] apnS'! L) O.g,f}lfc‘.e‘ﬂ J-c‘sa:&’m "w&s,s bb)s‘)édsm‘ﬁ;%os)ssﬂgb wLoJ‘su@')f -y

NAY K

NHr(g) §

C(sccedl ,5) + Oy(g) ——> COy  yay/akd
C(scwlodl) + Oy(g) ———» COy + YAB/FkJ
] lodl Jgo SO 51 rglitie Cudl S Jgo S b g I Jols (slo S (glsa
Can o 4 ol By B 3 51,3 (65,51 x5 Crgliie o2 b wlol! 5 Cudl S Jamuiliy (55,31 o
D91 Wlgd Cigliio sl 331 (sle,S oyl 5me
o Sudl,F b sl 5l (olad! (&
ol olall 51 5 ol CadlyS (6551 a1 2 ST51 (555 05 (SloyF 1325 Gl 5 jlaaly bl S

A
A

S5y
57

C(s, wlJ)+O
C(s, el ,5)+0x (S, oLa)+Or

l_nmm raot kg

CO«(g)

CO«(g)

POVHTRWEPY 31

Y




$gui (o0 3131 Lo )5 Joj ol iz « S V/TE Jol5 (5id g 51 (2

1mol-.él s 393.5k]
Q=7.2g X% X = 236.1kJ
12g 1molc.él,s

U.MSI, Lglo)f KWiy o o « YHy (g)+ Oy (g) ——» YH,O (g)+ FAY kJ M'g Q axod L-y
Sy S(+FYY KJ —FYY kJ +OVY kJ —OVY kJ) cowl olas’ YHy (g) + Oy (g) —— YH,O (1)
a Cowl (6565 O 51 55 b &alo O (6555 zlam.awl 0359158 SG 38 Sl 15 WS Ty 95 Ciglds « —OVY

D9 (o0 331 (655 Lt (Slo S S (o

+ YH(g)+0:(g)
%
<y
9 -tAEKk) ooV YKy
YH:O(g
YH-O(1)
S asedo 3450 3 31y AH Cwodle punws 83,5 3,lg ddlro 2 40 1, Q dlos
CH,(g) + 0,(g) — €CO,(g) + H,0(g) + Q (& CO, +Q — COz(g) (&
AH <0 AH >0
A
3 | X
’33
3
H,0(s) +Q — H,0() (& N;0,(9) +Q — 2NO3(g9) (¢

AH >0 AH >0
STy AT ¢ sl i l381 OVY KJ 031l as oJUST ¢ y5amST 5 51 950 55 Jgo SO adg (gl ,51-Y
WSS Ol CuiS p Cs D gl s 1, 203 (g) 2 30,(9)

AR 572k]
0939l W@ = 2molO3 X ——

= 1144k (&) 959! 55

3

SIVFFKG 1 395 (0 b arla 03,9158 9 oiad (ST (6551 b (CuiS ) O 5eST 9




4 YOr(g) + ros(e)
D AVEER)
VY Ek)
___TO«(g) | 4 Yor(g)

30,(9) + 1144k] — 203(9) 205(g9) - 30,(g) + 1144kj

DS S e 1y w5 g WSy 5 S g ST Y Joas sl o3Id 1 aaliiw! U
HyO (g) —> O (g)+ YH (g) (!

Dgud JSUES (59 0 9 eS| (Sloed] g wiSUin O-H Wigw 95 Wb o ewdg) JLE L 4 angs b
AH = 2 x 463k] = +926k]

23 Gy 0 Zsbe (S Gl 4 15 (I (Se a5 LS L s dagi LY

'f-'w‘l““‘--\ -__‘::.-‘_-;'.'-'MXH. .-"/ L.\H‘-
K k- r OH

P xh_,f’ﬂ“xm_,J\ H

S dulle S50 L, Wbl 055l (51 051 £95 5 et (1

a5 TS 55 o (Cuwl aldio S 5 95 ;0 L o1 dlaxi 5 £95 CsHy O O3S T — (359500 — (3,5
g g8 yogil 1y 2,05 Tolite (sla,Uslw Lol plp b o] (leod] S1ani o go5

X, = YH+0+Q b
3R
NHy (g) + H (g) —— NHy (g) (< —:’,;g
-.N. o0
/N, *tH—> H—N—H + Q
H H I
H
Sl (€551 5owd 3151 L 8l o Wigny JuSuiS g Sgud (o0 JuSuid N-H gt S s (b, Ui Lo &y dn g5 U
AH = —391KkJ :
Iy J99e 52 ;5 39290 Jole (slag,5 and (oo (LS 1) w93! (o] 43 39290 (I S 55 ST 25 ,Ld L 23
W i 1y Ll U g asS paseidio
)
3 | &
.33
}:

<



r2 Tl Gy Lol (lowd 9 (S 58 ool L (@

hole 09,5 (5115 (Jol .Clls Winlgd (Tolite (soled ol )5 9 Wglike (Jole (sl 09,5 S 55 93 — ps
ol Gl (ol 09,5 (5115 (093 9 (ST ole 09,5 5 JomS'g

2D Tded TS (o0 (St i Ol 1y ST (5555 (slgime LT (&

0955 41 L o1 dlani g £ 32 (5958) Sl JLES 5 Lod ;5 S 5 S (6551 (Slgpome )1 (T olike jUS L — s
sl B350 355 1 & orlponad (sloigms £55 5 b (o] JLua]

4 axalyo b s < 0355 (G2 (w15 (CrHA) (992-) 5 (CrHp) plgp (s g (AWI 5 g 4 aa g5 b )
WS (w32 1) 395 (S e (S yd e (ele 2olie
—VOS+ +(-ARS ) BY e il 35,15 ©oliS wb b CHy Sy 45 45 ylg s 9 U1 b gm JUST SV ]

—\0F0+(—V?*)=—YYY'~ O .L;)‘b Qs‘.&.’ CHv ‘S.} )b }.o.; C’b' 9 dbsf
Caigd OlgF (o0 gt =) Sl e e

—Y+OA-(-YFY+)=—FFA

Y+ OA+ (-FFA)=—YV -5
Sl —YVIY 590 =) 812 9-YYYLY Loy 810 seime ole 2ol 5o
a2 Fwly o ke (I w2 4 J9IUT g U JolS i g (RS Ty dslae ) a2 g5 L Y
OC“ o
YCyHs(g) + YOy — > ¥COy(g) +°HyO() + ¥V +kJ

o ‘i o
CyH,OH(g) +Y'Ox(2) C—> YCOy(g) + YHyO() + VY FAKS

S Ay lilo J0S0 b g Ao 1) SO g2 B gaw (1] (]

I ol 055 S 151 @ ol 3131 (slo S jolrie (B gw (w03,
k] 3120k) 1mol

(SN T ol oS S5} g 2mol 30g J/9

kJ] 1368kJ] 1mol

Jobl (55 u:’)')‘;? = Tmol x 469
Gl 5 Gy Jgilil 51 U1 (8 gm (53)]

B < S vl 1, SRR 055 S o il Jol COpss (S
obl o5 )

= 29.74k] /g

1mol 4molCO, 449CO0,
X X
30g 2molC;Hs; 1molCO,

r€CO,9? = 1gC,Hg X = 2.93g

1mol y 2molCO, o 449CO0,
46g = 1molC,HsOH 1molCO,
el GUT 055 9 5l 55 05 JPUT 0,5 ) (gl ol apnST (63 (25 052

S99, @,w A e CS o JoUT i dd udod (U
S WJPU 0,5 S it gm 151 4y 15253985 (o0 M55 (555 o5 () AT 5 g ouiy¥T JoiUT (i gar 53 -9
D (o Juols (6 eSS anST

e

Swlojly 1) 295

R




Dgad (o0 B a0 (555 oS jeST Y

sy a5 Zolio &5 Dol (o0 Ak 948 9 (w0 e ¢ pSuid Wilo (SLS L 51 JUT o 4 0gMe Y
o D

ety (50 (9958 4 A5enST O (5,5 U L oS Cuwl (gl 23l (HYOY) aumnsS T3y (359 5302 )
365 Slas 1, Ha(9) + 02(9) = H202(g) (5555 AT 15 loonsisn s (slo (45T 31 o3Lites! (il

1
2020, (1) > 2H,0(D + 02(g) AH = —196
oS (o0 g IY 13 9 05905 (WS 3215 295 STy 5 maantsi o0 5 Il STy omd (39518 & 2295 L
65 (o0 S
1
Hy +50; = Hy(9) AH = —286kJ
1 +196
H;(g) + 02(g) — H,0,(g) AH = —188k]J

S P00 o 5emST 9 (3595 8 (S35 oaiiuns STy 31 83l ol kS Ty D used (&

A
=, Hy (g)
3 _—
+ % Oy (g)
H+Ov (g)
YA K an k'J(g)
H+O (g)

Gl O5amST 9 059588 S5 S 5 51 S (red &1 ol 5T O s Cond (655 )lly oS 5
=3yl Sty B 95 (al S 5 511y A5 O Gl (005 5 3900 (0 Jols

(somi Mg (o0 D,lg 0,5 loa &y g 395 59351 51 CO 9 NO sidbo oaiu¥ 515 oS suid gol o205 gowni 13-
b ¢ yioS (Fa¥TL g 5l (b5 @ b ana ¥ ol iad 10 1y 5 (adSTy il 0,5 Taa gl s

1 83,5
2C€0(g) +2NO(g) — 2€0,(g) + N,(g9) AH =?
S Sles 5 o bondge,d s STy 51 o3l b 1, YU 58Ty LS
1
Cco(g) + 502(9) — C0;,(g9) AH = —283k]
N2(g9) + 02(g) » 2NO(g) AH = +181kJ

oS (o0 Jo> 09D (yiiSly S U g mouiS (o0 g 9 4 1, Jol (ST

2C0(g) + 0,(g) — 2€C0,(g) AH = 2 x (—283) = —566k]
2NO(g) - N,(g) + 0,(g) AH = —181k]J
2C0(g) + 2NO(g) — 2€0,(g) + N,(g) AH = —747

slojla ]y 258

e

vy




Cunnld 333 413905 Bl (o )0 (2 STg 90 31 (5] A gommo (g (0 1) Cudl S JolS (8w (S T9-Y

_A
Z]LJ C(s)
!
|”‘-|-(EI} L ;Ur{!ﬂ\ AH,=?
CO{g)
AH ==rars ki

+ -‘—I(J'{gjx AHy = —YAY kil

COy(g)

Of e 8,155 23,5 Lt (2,25 (9 4 oleF (w03 1) CO(g) g5 (ST AH o5 8> (oo (LS aaland (1
> S 55l Jgasme G5amST B b cudl,S (ST 5l Caa med 43 Cuwl CO 5651 555l COY 56
D5 o Jols auS]

S Clas e 5 9 CablyS 511, CO(g) g5 LiSTy AH (@

—393.5 = —-283 + AH, AH{; = —393.5 + 283 = —110.5 kJ

A - . et e € s
cE N Hy(E 12905 Gillae (339,02 9 59 S35 51 e (g,
= T
_{5 .w'd‘dé’ogbwés’s&ﬂ)

FYH () AH =7 +Hhy{e)
Nofg)

AH ==Y ATKI

+TH(g) :'.Hr=—"l‘|'h-l‘ﬂ’
i
INHAE)

92 § Sigel b Cuwl 5 laly o jlhaud « LSy basl il o (1
ol o353 51 5 ol OF (6551 lgione 1505 Sl (3l 51 5l Sigal
S Ol 1y 03255l Sg3 STy (WS (2

N2(g) +2H3(g) — N2H,(9g) AH =?

N,(g) + 3H;(g) > 2NH3(9) AH = —92 kJ
2NH3(g) — N;H,(g) + H,(g) — AH, = +183

AH = AH; + (—AH,) o O Gk
AH = —92 + (—(—183)) = 91 K]




1y abagly oyl (o yd oSl 83,5 o3lisw] 53 5 abasly 51 (655 (WS Ty SO AUST Cpmand (610 (53900 LiID )
S (o) 2

s lpgane [ etz Mlegame
.rj.H{l.J-—.AS-‘E:' = a.J..'..n--J-L_w.';'-.'-fll]-EII]ﬂJJ = 3-2‘]5")3'3"3-‘"1'3‘

9 Colo o (AT D90 (o0 Al rtigm olod Jol (AiSTy )5 Camdild (LSTg 93 @oa (ylgF (o0 1) STy 12
ol 2305 5 i 3] (U] 45 ais] oo Cowets B 83 ,491,5 1d o51 olod 1 o3 (sidSTs 33 ] Slo,S
Sl a5 390 (WIS Ty (AT LS9 95 (2l (AWT oo ol 2l
o i STy = lpod] AH{ = sxiad [iiSly dles 10 g (Ul sexe
LeesT = b 035],8 AHy = —( 03508 slge > gy (Ul g900xe)
Lo odimd STy —> W e sl 8 AH = AH, + AH,

U 5 83905 ol 1y y5 bromdge s s STy I S0 AH Bgn U1 pubo Jgia 1 a5liiw! L —Y
WS A o o0 2315 AH

N =N(g) +2H,(g) > H,N — NH,(g) AH = +91kJ
AH = [AH(NEN) o ZAH(H_H)] — [4AH (n_py + AH(N—N)]
AH = [(945) + 2 x (436) — [4 x (391) + 163] = +90

2CH4(g) — C2;Hg(g) + Hz(g) AH = +65k]
AH = [8AH c_py| — [6AH(c_py + AH (c_¢) + AH ()]
AH = [(8 x 415)] — [(6 x 415) + 348 + 436] = +46

2H,(g) + 0, > 2H,0( AH = —484kJ
AH = [(2 % 436) + 495] — [4 x 463] = —485

e

Selojly 1) 25

)

DD TS gd T add (o LS WS Tg Ces g j3 1 Jole a8 5 0,90 1 SO )

DG5S (0 0D Sosmie s s 1y Ll ¢ Juiig g (SmigS (s 83,5058 Lo (Ve (5,0 (gl (A

Dgw (0 1S (S Tly S g bd Wi L Loy i8S

W15 (g i (55 le (Lo ¢ W Dl (Gl Ay juS 9 Olo BB 3 &S mile (51 9, (&

S o w258 1) 9, Slud B plodil S o5V (555 59 s A

C)'.’.‘}';‘)“ »P39; C)Lo)s G.JLGQM ‘}3" Sow! o eeeeg Al ¢ C)‘b}f ul}‘ﬁi}.&o)‘ X M 9 Lg.s.&o ‘_53; Qgs@ (&.J
N ‘ o ’ Dgd 0 dwld b ST,e5
I By 85 O S L 3L 9l 3 1 Sl (@Il Jho I i 192 O 5aanST b ywilod pedaw g9l 5,8 50

slojlaly 5

eer

vy

DD s g5 1y (WS Tg Cak paws 53 BAT Cde ¢ JSWS s angi Uy 3 3,090 51 S, 4

QS Ty s o Lol € 4023 (o0 YIS Ty o 4 3500 DT b LS gl 53 oy 9 o2 (2 WIS (sl 515 ()
! Cowl Sglio
o] i 31 55 (i pawliy (0l iSTlg
O3 b LB O5l8 09,5 (5 (g rdy (WS Tg
WU o il 38l o3l das

Swlojly 1) 295

e

M




3,5 53,5 G5y 9 il a5 e 13 S 0 F w9 EID 1 (S JommS 50 9290 ol 3,5 ¢ LT Al (o
39 (00 O3 3 g o < Al (59 2 o

ol 37 it STy Ca gt g Sl 55 iy L 2D (WS Ty (wolod b oyl 3,5 4

b3 53 (I sl S L OUSUo . el S5 il Jobomo (2
a5 Jgkome ¢ cynd 0,5 b Lol LB add oo LiiSTy g8 4 35U
D (o8 STy (2

Dot (0 STy (P B SR o A by (o0 il 3 (GBS Ty S o Lod (W] 58T L

2 oY) SQ )0 00w F o g EID o] AU Sladie lod &S Jla 43 ¢ Djaw (ood IgB 43 b0 w9 15 AU (&
i (0 O5ameST 5)

i S o b SIS y5amST 93 o] BT Clon cymod 4 coily (oo (i l58] WS Ty o puw CdalE il 581 b
wsled (o0 dlml (655 (piwr (SloyS g 598 g WRD (0 WISTg (555

9 03ud 435 (S 4 BUT (sled )3 wanST 2 39508 Jotone (&
Jolowe 31 8,08 g5 (409381 a5 Jbs 10 ¢ S 0 MJgF eS| 55
o SR8 (6 pRela job ]y STy Sk pw ¢ ad el
a2

3,571, 53U i a5 Wy mpawly Wul381 L S Crmod a0 cadd (o i ]33] 1, WS Tg S o S 3ILIS
Wb (oo 581 5SS Eg S S

AR




Ol e 5250 Sl 53 Yemaks Job b coSo S5 @ g JU5 40 S
Tem (S'ﬁ)g‘.“w‘ Yf ecm"” o) ")i Fcoluwas Jb dcA cm” Hlpdle; s
oS pore =(2bs Job)"
CaSo o = Y= Acem"”
JS Coluwe =5% (s Job)"
JS Coluw =1%YY =Y¥f cm”

T gd D o LSy g Pl alad U, JIE; 455 oyl wled gelaw (Conluw b moes) CuoS olss -9
VY
323 (o0 £ Sl 3nST L ooled 53 85 JUE 5 s 53 ST

9 JIEj pore 3wl Gl 39a pand Julaias CaxSio 93 41 9 395w (pi 3 & S lawg jl xS ol ST -Y
TS 0 (5 dx ol wled Tl

e YemY

ol oo (]33] et Lol S oo g getS JIE 5 o2
e =(YX¥X) )+ (YXY% Y )=ACm"
o lus =A(Y XY+ F(YXY)=¥YCm"

Iy ol 3,5 U U5 855 opid g LS Ty Cas w53 Wglds e WL (gl vt 51 95 Juloss wlusl o —F

D Tomd o
b (o0 ol e 4y s Comd (Ul e 3 JKE G b
24
Jol el = 32
8 =3 pr e = g =4
PU e wlwl (Shg onl &) 295 (o0 83k olgd Bndi b g Cugli Gl oo 4w (o138 oS
(-t

3w Clwa(mol min™) alds 51 Jgo coms o 1, 138 S5,

_  0.05mol
R=—=0.01lmolmin~
5min

o ST E st
1

2315 41,8 (59, (wia 31 (g1 akd « SWguw (I1) (o Jgo +/+ Y (s5im0 Jolome S0 (39,5 (S90] 615 -
a ol 4 aned b o olis Livlesl ol 431, CuSOs(aq) U Zn(s) (oS Ty Cd i 52 5 JSod.Cow!

ol b wgw

AY

'Y




S duglie (o L1 (595 318 (528 ST (1
Cowl 5 hat oo 31 (59 Sy (5ST9
CuSo04(aq) + Zn(s) » ZnS04(aq) + Cu(s)

Sy T8 (o (S d ax Cu(s) g Cu™(aq) Hlade o cuddS L (o

S Jlad 3845 g9, 6 w51 1y .0l 0 inl38] Cu(s) ,lude g Lials Cu'(aq) ,lude b CuddS L
P gy 9 03903 i o (1 gy 15 B 149 SN () 9 39a5 (oo Jokoe 3,15 9 0315 Cuwd I (yg SN ]
Dand 50 03933] doln Ly e 4 5 BN o5 o S (ypy Al 51 1) uiiS

G g il (3] B gaae Gk g JSTLe (ylo dalg )5 6iRd WSy y2 31 o0 B e (5B Jgo slewd ,51 (&
S Ol mol min™! cuws 1, Cu™ (aq) & o
— _ 0.03mol 1h 1

4 x — = 2.5 x 10~ *mol. min~
2h 60min

dwlojly 1) 25

e

AD

w5 15 )3 5 UKW Bllae BUT LS g Lod 45 ! SIS g 0 Jglome L 1) L ,S aedlS” (1335

gk

CaCO05(s) + 2HCl(aq) — CaCl,(aq) + CO,(g) + H,O0(D)
S 0315 4y dxgi L add (oo LS (lalejl (nl (sl Oloj o 2 1y STy (2l Bglbee @2 (25 Josa
w2 Fewly o0l ke (b (piw y1 4 ¢ Joo

: 2151y Lo gla
PEID: [ BEID:  SHOBINEFIES  FEAA REOITY! SO@AA. T BENSee2
()
o | -
\..).g./_\.. )..)..i.f\. .lu_f-_v i II'l| ,:FF = n.S"“._H)s' (ol
(a5

Shigad (o0 Al WS Ty bglie @ 2 51 (yloj Cudds U 1ya (I
B 0 gy Jolome 31 dunST (63 02,5 35 LiSTy Job 43 193

S Jol5' 1y Jga (&

Tz 05 0 Gomt 4 0ad 3151 515 o5 (yloj ColddS L (2

Do (o0 gl WSy Jgb 45 9 Cowl 03590,8 ST (55 (12,5 1525 -l (o0 ]SS

iy Sy (0 oLl @ STy (Sloj ar 3(o

aamwy Ol a4 a4l B 5l ey (W8S Ty (ot Sl 03,550 (6 yudd Jolome 0, STy E9.m0 51 o a0l O

!

‘Y




(YmOICOy=F¥g).uuS Jol5 1, 535 Joua (&

V& X Y T Vex AT o] \
o T :

oo il Moo Vo
o f Lo T :
. et A e “[ IR T Y
..... ook v S F e o el ¥
y - SRy &{ R 1 v SV I »

S oy 35 (S (e JE (59, 2 COx 315 (sl 1) ploj —Jge 13905 (&

ooy cdale H10g.00

0/004
0/0035
0/003
0/0025
0/002
0/0015
0/001
0/0005

0
0 10 20 30 40 50 60 70

CO2 mol/min clalé

S yloj

Py § A5 (o0 Syt 4 loj CaddS L COy wdy awgio Cus o (Z

Mo Oliwe lp (Sloj S 03l 3 45 wad (oo (LG (lej & Cumd COy jI5 CAALE Ol i il (o0 RS
U i (yiiSTy Cudilé S Sl dr oylo CudiS b Cas g €4,5 asmi (ylg (0 1) Gl didly 2alS COy
b (o (Rl

Jalons by s ,S mmendlS’ ST 53 83 53058 duw y (511 okoj 90 S12903 45 283 o0 (LS Lol (2
Dy ool 5Ly Blodd 52 51 ] S IS'g y0
WNigud (o0 JSS 2l 2 50 2 1) Sl il 0359158 (6132 (5 FRegS gl il S 15 5

i M o b

AD

\R3




O2190,15 3959 23l 93 (1] B jro Lamgio Cus pw oy (51 Al an « HCl(aq) L CaCOx(s) STy 55 -9
e g 15 all
Sy Ol5ae 3251 93 Al S5 95000 Buan Gliae Sl G CaCOy o po 9 93 HCL o 3o (92
crlple 5 Col Ol S puds

R(HClG o) = 2R(CACO030 ,00)

STy Gallao 45 Cowl danST (535 3,565 15 dgud (oo (guww! 1L sgi Csl &S 1o gl suio¥T 51 SO -Y
YSOx(g) + Oy(g) —> YSOr(g) 1905 (o0 M9 55

2wS Glwe mol min? s 5 1, R(SOy) g R(SOy) ¢ WU R (Oy)=+/+3 mol 87 ‘pure byl pud 45 )51

mol 60S

X 1

= 1.2molmin™

R (503 1J5) = R(50; G,00) = 2R (055,00) = 2 % 0.01 TE

B oo Ui 1y S i Joloes oSG U STy 43 158 55, 03 5ld Jgo puis 45 1) ,l5900 4 dngi b Y
a3 Tl ol ke (g iy

Sy SAS o (i d> boj R OB PN (RV SJ,) o> piiSly s Jao (<o
b 0 il Hloj CundS L 1Y Cowl sy (iSTg 188 STy 1 5 . ub (o0 ialS

2 83, GoMe da loj-Jge 4Idged el (o

b o 2l los CubdS L g Cuwl s 1S g 158 ST 1405 Cow] (o 415905 ot

Dgd (o0 Mgl g5 dlauly 4 e Codle 1 add sy (&
- An(osns iS1s)
R(DMJ d}..sls) = _—At 2

U 29w (o0 AlidS o S o Ay Cowl Cdn (5o Cas o Lol Sl (B0 bid (WS 19 ClAIE Ol gt

Do il Cule 4 (Riw

S Ol ALED w Jgo a1y 138 STy OB juae bawgio Cas g (@

(0 —0.05)mol 60s

R (1 ) Gpae) = = ——0 0 1

= 0.01molmin™

X 5
1min

e

Slbojly 1y 295

M




JId Lol (5,8 STy 40 83,9108 dao 31 (ST (6 Jgo pudi saidd LS A Souio il 8315 Hldg05 4
A 55001 439380 aiad HLis S 0luS 9 00341550 (439381 auiadd Lis (C U B) Jovie oluS auiS asuiv
T Sl STy ailobw
S
2

9 5810359158 a5 1 Wby (oo RI3EI (ASTy Cas o )5 3IUL (339381 b sl )5 5IUI (439581 B jlag03
Wl (oo AT Gloj— CAAE HI3ged o

9 o5 02,91 ,8 udei I Wb o WIS WESTy Cie g 805,103 (439381 b .l 805,1550 (439381 C 51>g00
Dg (0 5 15 ploj— CalE Sld5e5 o

L 2l (Pame (Sloj 0kS )3 325 STy dalee (plwl 3 (dumo Ll ol 13 Sliigel 5 adgs bwgio Cos s )
N,(g) + 3H,(g) — 2NH3(g) Cow! FxY +"mol s

S Sl Sloj 0 S ol 53 1) Hy(g) 9 Nir(g) & pure brwsgivo o g (A1

R(N,o =1T2 NH, g =1><4><102=200mol.s_1
2 pan 2 39 2
3
2

(
R (HG,0.) = SR(NH3u5) = ; X 4 X 102 = 600mol.s!

o2 ol 510w mawdli o] (6 509a5 giwt] o S A |y BUIS CS g 2 B gaae b adgi bawgio G (&
S5 (o0 (8] A Ay ol
R(Nzsyas)  R(Hpspas) R(NHs3:5). 200 600 400

= = 200
1 3 2 1 3 2

el gl dod (5l pamdd ol
L oWy hawgie Cus g 3l 03wl b iiSTg o] (5159. 3,15 ol (WS Ty G o e Cromnd 53 o ool (&
et gt |y S Tg Cus g alasl ) ¢ 0005 S o Blge B puao

R (‘):;;515) = E(derm) _ R (sz)w’) B R (NH3,\J,:) An(NH;)  An(Hy)  An(N3)
1 - 3 - 2 - 2At  3At 1At

DD TSyl dy dsdhuo dbly U1, iiSTg 00w dijlge (oo ddlre bLI T (w
R =5 = _— - = —
( 9) EYY; 3At 1At

E oS ] G pud g3 BABY (3idS Ty Q8 juan Ci g U 8359 8 Al gd S o ol 31 (1S 19 Javgie i g

e

Splojly 1y 395

%

1




DD Famdgd T gl STy Cis g L o0l oS awgio s (&

—

e e
- — | —E fF O = = & o

Y ¥ " A Yo Y Y ‘l?:
Cow! gl y (WS 1y Jamgio Che g L 05,10 SOl 1 (8 509sS gl o o &S ST 51 ol Cs

D9 (o0 M S5 A 3 WSy (Gallao (jdl0) S Ailga 3 39290 B
C12H;2041(aq) + H,0(l) > 2CcH1,04(aq)

L.add (oo Wi 1) o (o225 (g 0313 ¢ 55 Jguer g oo (o2 (ame Ll 9 Sl (glod 45 (4ESTg (2]
D Fely 13 (6B (pluw gy A ¢ 83D 8315 415905 9 o Ay dngF

-l.h-f L 'If'l-‘.‘ afey ¥ EC’H\‘B’]

f=h f=Ad 15 e q B [CyrHpr Oy ]

S Ol Mol L' 57 cows 30 1, R (590b) g R (35985) Conndcs alndd dnw 5 (&I

— (0.02 — 0)mol 1min 4 e

R (CaleOGAﬁJy) = 3minL *eo0s — 1'1x107*molL™'s
_ ; (0.09 — 0.1)mol | 1min _ _5 11
R (Clezzolld)Am) = — 3minL X 60s =5.5X10"°molL™"S

o Siano] s s IS oS Sl og> s i g s 250 B2 93 5 STy s (0
o] STl 59 ) (6 50908 grw] s gud 153 5 Sl 390l B guro Tk pw b il 0 (WS g Cas g

_ (0.085 — 0.1)mol . i
R (s aad> can sy ) = — — = 2.1 x 10~ 3molL 'min~
_ (0.08 — 0.085)mol p L
R (Ha 438> can ‘_,;‘3519) = — Tmink =7.1 x10 " molL™ "min~

Ca pow B A5 L svdd WidS Ty CdBLe 51 o CaddS U ]y 5 Gl 5 it S adnBd Cldd 4D Sy

il o R 3

DD 2 93 T DI S s 03l o135 4 by bg P sl  somie I S, (&

ol (oo 413500 Cum 9 Sl S Jlba 10 Hloj CuddS b 1w Sl jodle 4 bga o a

(s 83E 4 sl ol 12305 o 3 ol 1331 1o 53 sla b8 U 1525 Canl 5515 a3 gy b
D13 NS a9 5 Lt 5 FegsS gl G g a5 Sl 5 L oof laged

PEVTRWEPN 30

Q.

AR




31 Sl P2 ASS astiin o) (o LS 1) 148 gLy il gl o) e 15 Jaua 40 Cawly Comn Cyghw
3,15 Slgd o2 55U 2luS U i Coww (ygiw )D joww s Juo!




P Juad (g piuw yy Gl

Oleis | asbn
s 18 1)« Fu8l g (5591 8 ( (Sije0 «BLIIFE» sla oily 5l S I slals )l S e o
g,
:/‘ w.i = l
o
o

o

aatizol aalel e .-'L-'

s bojly 1y 045




DapS Fawl b w4 ) s JSKb @ azgi b

DS oS 1 Jgus (A

lo il Lot Sy %L o3l

L.’. sS.‘>55 aoLa r:l.v

i e | gt b oS | sl | BaegteboS | Sl |

9-»40

. I
< 3 t)"‘ L.é”
B sk sk Shoy
i % % pauS aulis

WSS L i Sl 5 50 1) pade (085 (o0 Jege )0 (Jgur b oS 5l sl A 4 (@

b (Jo0 p32 9 Sy sl o B Jodg0 03108l e 0l 5 Hlws o suijlu sl ol Hlods a5 > JeSIg0

g5 (o JeNge Culbyo 1) Wiyl oL
10 (o gl g b b lod dn S dnnglio o Ly 1y Jod dmiio Jgomr gl JoSg0 ity (0
1SS b aalg W )T Cdel 55 9 w41 Bb 5 Hlews Jgo oy 9 pil Slowi o1l . JgSdgo s yorcud Ll

518 Sg=g 0digl

o) Sy o2 b

1)




(61 03525 3) L L <(eoreg 51 (359 555 9 315 ¢y rmaanST 5l 57 ilo ) oidd JuSeid (sbb ol g9 ki jlcsglis
Q510 3929 Canb o b JgSdg0 Culyo 3 (sl cpoud 50 ditiud Dglaso ceudd Sl sl uslg ¢ (il
RE UL SWE SN Pove] NUSIWICIL = IV Vi

foamwl ouds 51,55 JgN g0 puli pw 50 45 Gt (o ledsy (s J9Sd g0 plus 50 (&

Ol b —padS awlis - elw

PO g y2 1y ey LT LSl 4 azgi b el (L) oy casiwli 9 ok (&

) odigus 1,50 Sz 95 9 Ol 1wy (6L 5l Slawi JLasT I aSudsws ole JoSdgo &l o b pordy
Mg (o0 JuSiS (pogige b 5LST

Sz Sl 5068 Slgo 3l astws plas’ 50 (JgSgo 2 (G958 WS (S i (€

Wi (o0 3998 (S g0 (o (Sd gy Wbl yiies Jogo px> g oy dz 1w - b JoeSdgo culiyo




S p 1y I sl 1S 5 Jgu 5o

youdy HLSLw 9 pU

oy 85,

WS Jeg b gy ls

i
S
=N CMN
&1 il Sl
_H I|{
CHy=€ CHr—C
CH, |
CHas CHy ,
29n
N e H
H— T~ I
“CHy—C
ozl é’ n
Oyl (b
l"\‘C _C/ F é I
O B
L'.";t_b%"}b:l,-: o ¥ n
> = i
H— ~cql CHy—C
Cl

sbojlel; 09>

yof




e -/aY 9 -/ay L ool A JSSS 50 sl solo yLlis sl ual&.&s‘lfa‘\f.\.bogouw 2 b eols

Uy T3 10 @las o5l b plos & JKs plas (&I

x> oy 50 a5 Ll Gaas ol (b 50 1) - Cowl by o a3 ld (o o1 (b 4 (/AVE.eMT) pioy S8
D92 WBlgS e o2 9 NS (o0 518 G b J9dge

T S plas’ g S o1 b plas (o

ol (S 4Ll oo il (L 9 S 0 ALl o5 (b

funr Fl b 5o 90 o2 9 (e

odlgyasly seg o £95 51

Tl yidion Soow 3 oo o1 b oS! |2 (O

a5 ol b 5o Lol Wigdh SUo3 o a4 wllyl (o0 (lad plaojl Jdo 4 b JeSUge a5 Ld Slaxi ul38I L 1y
9 ol yhaw (JeNgo (43l (69,0 Aol 50 g el Slhn b JoNgo (wled hiw 35105 3929 (o= 9 45 LS
Ogb (o Y o8 (9 g0 plSximl

s bojly 1y 095

Yoy




a2 Frwly 1 (dow ool 0ol HUS Lo g0 @ as e L)
CHp=CH,=0H

CHy—CH;—CHy—CHy —CH,—CH, — CHy,— CH, — OH
§0,10 0929 JSIN 90 (! 50 (Jog0 (o SR £ Az WS (S iy (A
S39y0aR Wigws g lly yailg Al (g9 s
S9u> 1 (13,5 g 0ud (daBod HolldS Ayl 4y axgi b .wiylo (el g (B sy g0 b JSUI () JeSd g (o
S i YU Jg5dg0 5 50 1 s 90 ol ccaw] jao

CH, =CH{=0H CHp—CH—CH, —CH, —CH, —CH, —CH, —CH, —OH
(€ “U u& > - (&3 £ ‘-’:’ : s L.;.i "‘"U u"‘""‘. ‘5‘1 'r ‘.”""’ <

9wl i ST 50 IS 0105 (6 18y ISl LSy Loyl 50 0SSP oy (2
Al o (dad s 31 S e Josdgo S (daBl s 4 ol L cowl yidien o 50 Jeibil gy JH!
2 J1 Wl 358 o Jor o 55 JiliST Eige (rmds s k35 (n Aé 5T (ol ol 0 JaSUgo onliBl olas
Do (o0 Jo (Si9 s sl Sl b o
WSS iy )y Jgos s oold adazgi LIy 098 (S e (Sw o (O
L N
ey - CH,CH,OH

e # CHCH,CHACHCHACH-CH - CH-OH

Il 4y )5 cled S Lol 098 (o0 Jo o 50 (i 2 4 JoilT 09 o oaBlice Jouar ;0 45 Hsb ylea
S)ls ol 5o (o5 Gpdy

PSS 959 €S 5 abosr (w010 (&

g oS (o0 e (3950 p llgyaly G98 dla JSII o (SuSg e ey ek el by
€l (oo 381 SN (8L (S50 g

A5 JoSdgo s SO )0 (Fig et Ngw 10,10 8529 (S9N g0 (2 G955 £ 90 b JSII 50 15 Cowl w8 alos
9,15 5929 (S 0y ) Ceouw 31 A Wdlaily (59 g 9,10 S99 IR 9 ST o5 (s ey S0
b8l (S99 0 (o0 ade (S5g 0B Ngm w1 g 0dl g8 (pdlg iy (59 5 AL 5,5 (e S 0 ey Az e
S (o0 Sb 3 JSII

s 1) Ll i gy 020 (oo LES Of H3 b (2,59 50 b dunliio 40 1y o SN (6 3y PPl 5 510905 (&

ROV

o Sy 2 U

K




r

)»

Uy bl (isu 9o P FIRACN ]|

P NS oadd U isua . JSTI )3 2,15 3929 alad
30 903,5 ads 28U sy e i 3]

AA

I

u“ A 596" 359 S\




Uz 0290 (g0 Jo (02 30 B plaS 5 T 50 5 o (moling plas -

"HOH

(i'H(.‘H,OH
OH

CHy

30 roliz g duw ol Al 50 9 WIS (oo anle ulaB oy g el )3 (a8 iy §O 9 U5 L T (sla yuoling
Ngd oo Jo 22

ATl )0 g WIS (oo ade (Bl s (dad st (a8 (gl (pisk Sluai (1099 0L 5 S 4 @ (ol g 50
Bgd o0 Jo T 50 ueling o2

e e U W 3 W S TN Woa W PR
Slae 15 asil Jolomo T 50 azea 10 9 aill adls (555 (oulad Gidn © Guolin g Jio 45 (ola (ol
Wgds (o0 &85 H1H0l &2 b 1 Gy 50 b eling ol (SLS!

swlbojluly og>

")




1 ool

< omelivg

&> omelig

B ool




o
cs": u‘ BT Q‘ ‘5).:.» J)b;ﬂg.\.vb ts"_ J’ﬁ’&uﬂhﬁ

DS Jol5 0590 s 0 Cawydbisjlyg oy s L, p ) oyle —F
J,bwl)slb‘w)lo@hsbgsﬁhsuwgoJuwlwy;gu“}ﬁlmuél Sl 55 50

u‘*-"-’ S gy

.35.»3

DS Jol 1y T 95 Joao 50 oud 0315 (sl yw! 31 S o (gl 005 3hw Sl g JSII HLS L gy b

b,iuo 'aU

RN

9

L=}

)J\Q/\./‘\/

25

Yy

s bojlo 1y 095




2 Sadgd (o0 ol 5095 (55 sl wld 35 Ll o plas’ 50 )
ok o 9 p,5 buso (& SS9 0w o (A
L odiged (o0 Juod 23l (S pogige 4y g Widd (couliSTy Ol L Dgb e g 0,5 bamo 5o il (S g Lol Ly
D (o0 DS (S3lw A 4] 393 9 ,U g 00 o5 dn b AL o5ouiw] (b Wgas 3! CyanSnd
2940 o0 il iy yaw (50 0w gy o 1 (ol (yns 50 1 ool 9 31 49y (o2 Bl 2 Y
g (o0 CEIGT Cas v (il 381 Cesly by bkagud 45 39290 (SLa5L 9 L el
T gi 0SS (o0 Iy (A8 5 Ay (592 o 1,8 ey gud 9 o Jalmo 40 (FYsb e sl 1) b wld 51 -Y
faBd (0 &) az dudo
D o0 3wl W (g9 CEST I Jols JSIN g !y B! D
seb a1y b ssicSudw (510005 oo ool by saiiSuidw g b ouin ol 3l b wld 35 juod o (gl —F
Wiyl )01y eusiS s 51 Lel gy (o0 (s 31 e s 43 (olad Jomo j0 il STy iz 3 (wld (59 eadisunce
?‘).?;.é’&sﬁjélaﬂww&))OWM){&:&J&A{HB)&S‘JMC’S)Q‘)QMLQJW
Cowl
S A b odwgy (gl (o0 sdawgy loj Job o (e Jelge 51 50 gl (b la Wl —08
A 3xd Sy 4 bgsyo (gle 0010 vy axbo o (el (wld 891 9 U (ol Cancw 9 (6 il (GO g ynSl
a2 Fwly 00l Zykao G ew s @ T & Az i Lodd oo o lid duwl jeuds jo 1) pwl £45 SO
R\ e )
e AN LT
", va Fa A o e . 151 [ laj

.%JSM) ‘) QLO} Wﬁ)&ﬂ'&.ﬁhﬁ.ﬁb‘)‘éw (LSU‘

Olej 4yl Cdale S 1o g0d
0/60 A
0/50
0/40 |
0/30
0/20 -
0/10
0/00

[ee!]

N

0 10 20 30 40 50 60 70 80 90

a4l can 5 o)

fawl 4l 3 Sl p Jogo iz 4l Y- B yho (Sloj ol o ywl 438 bwgio sy (@

An = ¥\ — -.00 = —-.Yfmol
B —..Y¥mol ol L= 5=
= ——= ... -Amol. .
v.-L.S

s

dwlojlu ly 095

v

AR




9y Soaw!l ybon Sloj o3l plas ;o STl e pw (o
aslbqa- G g asb V- U a0

5 o B i STy CAAE aS Tl b GEiSTy T 45 sl iy 1390 o 83l (] p3 - Yo G o
Sy Chs gt AT 3D g D el BBY (iSSTg dlge Clale I 4l CaidS b g Gl pldiy S g S

Dy o 5

SIS atkidio |y ool awlgS ogige b yeudy HLSLw 35 0,lg0 31 S o 50 )

CH—CH.-CH=CH;, (.

R,C=CH, (.

HoChg
|
Gk
11
H_CHel
ol (952 Ol g0 9 Sl youly (I
a H ) (ol (551 9,05 (31 yogige 5 Cowl youly (&
!l Jilie & g0 4 ()] youly 9 Sl pogige (&

ol Jilio 500 a3 (3] ol 9 Sl pagige (&

Sl (95 o o3 ogig0 9 Cuml youly (&
CH+—=C— CH-+

CHr

&l e390 b ¢y pod

VY.

'Y




Uy Sl yolian uT 39 | SoluS g9 )5 plas ‘5).1..'\.; S QL».»S.’ byl 0 -Y
Vi CH,.— COOH
v wCH. —CH.—CH.—CH,— CH,—C0O0H

Sg3Rn 53 o o ;5 Gl iS5 51 2,5 8y shmy bBU ey 03 () S ) st K1
So13 85 O )3 9 03505 Al (S5, Ligm p2 pedlg il (g iy Ll 13551 (S 055 (T S 55) e
Do o008 Jo Cowl (S59y0ad Mg

: CyH,0, I 2 bt sl sl —¥

O 'WW‘“")')CJT)L:’.LM’(“‘&J‘
Il .
Slgiko Joto
/C\ /CH3

%) e H Jgile
I
H/C\O/H H—E—O—H

IS asedno |y (Jod g0 (v (595 (&
393 — (aBgd g4 5| plgyily (J9g0 (o Slo gy
S Clus | (oo o (©
M=(Yx12)+(4x%1)+(2x16)=60g/mol

S sy Lo sl ST b o (5l b 1) 0T Ghgr aladii (&

Sy sl SHGLI 50 Lol a51s 6 2l 2 (oo o5 1 wiswd jog il oo b Dlgilio Juto 9 ! S5 3U]
Ao SH9l1 395 (0 HUBKT A . gl yuilg g5 31 Wlgilio Juo 50 9 Caml (3900 sdigm £ 5l Sl
Sl aly 6 YL e gloo

¥1A °C : @lgilio Juio (bez sl

NALY °C 2 sl K3l shea slod

0] 4 Az gi b ol sads ASly) p 5 S 50 youds SO bl JoeSd g HLislw I ke —F

o
I H
c S | O
i \Q‘-\;\\-{:”\E"/ ,"
i L/ N
8

93,10 Bla W jouds 51 s plos @ oy (! (&I
e o] b A g3
foawl (£95 4z 1 oy (0] s J990 e 595 (&

S3994d Wigwy

'Y




fawl 13 0lgo 31 09,5 plas yorky (2l ol slaasly (@
Lol g b ol (7 ol (50 9 b JSII (63 (& Lol (55 9 o cymol (55 (I
el ocw! (50 g u-*-“T & o jlw vl

DS Zwly ool dwlgs (Gl w A g ST 5 ol A a9l L—O

FeCl.ts)
CH.= CH,(g) + Cly(g) — = CH,CICH,Cl{g AH= -V YA kI mal '

s P | ST
I__._.:J_J_ 'II

S oy |y (U190 (60 =V g) ) 00,9158 i ggd LS Lw (I

S oy 1y GRS Ty (AT 10905 (&
4 CH(=CH«(g)+Cl+(g)

&5

\VAKJ

——

CH-CICH<Cl(g) J

Fo9% (o0 Aol LoyS Jg5 oS iz L5 55 L (51 555 0,5 FY iaSTly 51 oS clue (@
ymolC, Hy \YAKkJ

= fYgC,H, X X = vsvk
Q = TG G e X ™ Vol CH. J

5o s Soliio uSilie Jao oy b el b Slgi &1 FeTUsT Ll 50 (31 dd (5 youdy STy —F
L6 33 Jouz 5o 0, (Sws STy (6la S HIUL jladie s (Sl (Joo oy 45 0B (o (yLid gy 09
! 00l 0010 0590 (pl yO (2T BT SO

= e e j-i- = T LT
hu,.-HTJJL-_ﬂ- USRI P

T \
TAY. F \
oA = T §
TAF» i |
VF *T Al
t AT i
T 1.1 ]
i i \

9% g0 ddo¥ (oo oo ooty b o531 Sl S 5IGLS 93 ol 51 (oo S 4z 55 (I
CAS e y) WY o)l.o.&)f}ﬁjlgls 4.5’9"““""‘“"“‘" w3 1y 0“13. ‘5‘,_0 s yaads (o

AR4




V¥ 595l Joo Commd 4y youls (Jgo p iy yudd Hl0g0d

350000
300000
250000
200000
150000
100000
50000
0

(py5) youdy (uSSloo Jg0 09>

N\

N LI LI LI Ll LI LI LI LI Ll LI 1

1 2 3 4 5 6 7 8 9 10 11 12
Vv 5505 Jeo comns

PSS (S e [y 90 052 S I 51 4 A (oo o 0 (@
Py oS VY-
DS lo |y oull pwy 410505 9 Joam (sld 0ol 1 a5 ol (&

el g wisls Coonl by 53U Hladio 9 £95 9 S908 b0 50 (2L S LY bl 5l Gl (o0 (HE

g0 o 1y youds ded’ (6l d 1l o e




9. plas plS oy pS 3gLil> @

soliwls + a@, 9 o2 I8 sl Ug.o_jT Sglsls Q

ool vl g (40 jgol (5l 09 j> Sglils @

&H Www. ToranjBook Net ol SUlguw 05905 Sglils @
o ToranjBook_Net J953S 6 9L o
Tor'chBook_Nei' L-H-”J-S'-'I 5l L Q

"'\




