.0 gt ool L Lo dgd Yl BBSAS F0

(83} coaad qle!

Hal Al g e
gkl g olidons s gl 2ty

2355 G5l et Ol

&)

o)

v = e |
g 2l s pelt o—iilo 3T 09 )

AR g slaolKiils (68 54 (ol s 39031

J RS oS

298 iz,

Y b,lod do 23

g

1 anda 1Y foe 3 pewils o

RN [ R

(A9 s Sk 9 Y1 b o 5 (i 3 (il 3 PR il T 09 F (bt g0 3T w0l 3130 e

oafils o | oylad B | sjted 3t | Jgau shoss siloat slge o,
aido AB 188 14 a6 obal, [
adada AD Yoo 1A% £4 Sapd | ¥
R s Ty s |

14 g

[ F—P—¥ i gmo A i J

gl ga Lzt 3y o ol el s g iligo flire laile gl josee Uil gt g hute ol ool s sgypfl 1157 0 3l o e GRaig 28003 gy 2 a2l Sl g 280 iply g




| LT T 161-A

&

Mt

F! o 30 01 55l ye vnddan alus
Sgdige iy pf B 3 o 490 L lacl oo (54 sl g oY (53,1 ()
o gap al Sl @ ofgem oot ale Caas ST g ol o) lll Sodg Sl @1 (Y
2p ol @81 Sl slaany (o33l a plgige (] e a5 0l0 1 08 305 s ks e et o (Y
LY 5l 0980 caFil goe Jsbo ol FAPAM 1l pows 45 & o lezr &Y 1 (59250 S8 51 goe Jobo S1(F
ol FYTIM ogio Lily o pas &Y ay o3
filaw] o y3 o dllan 518,90 i
gl g 84S SedsB BY (o1 o BT WY @ ol gl g 3
Gl il FF 4N 5 51 9 pod PP Ay 3 51 0d A4 503 555
2210 (6 g (6 5009 STy 2518 (5 b 598 295 CadyB Y 50 ol wil AT (g paie
el il o8l Joder iy 890 glrpaie jledi bl Sy 1=F &Y 05 Sa sl iyl
5yl sl agld Jpuar 09 S 30 LBl plyr BT (had b sl g 55U ot 4 pais iz by g0
f(r Yoo Y (Y YO
4y et pricest 5 VPP 50 02 90 Codo slong sled il Wi g s 05 AT )0 32 e slagy el
(N=3f, Na=Yr, Mg="rf, S=r¥:gmol ) tcew
b (f TG Y (F o, TV ()
23 Lod St oma oo Fy Lod (I8l pogundis G 30 gy o piar gL )1 pogls’ o gl @ hwgit il AY 4o
praghsS o @ ol ot B Bt g A 0 ¥l o] (G 02 g LaalS TAY il Y ol glod
il
va (f T VY8 (Y IRTEARS
ol el G ap el Sl a2 Slaca i pl
NOy : CrOyp . Cuy o NEy o MgeNy
ST 39550 waeSlis 5 )8 60 cranST{TT) e coty588l805 53 (335 500 s 50 pajaie O
ST 358 e a1 (LD o158 oS T(LL) o ety 589l (359 i e i oo riocs 5 (Y
SUU (TS AT I U RRUIR LY ()] BYSP VIR L] § § NIRRT IS PV ICRR R NS I TY oy
SemSls B 0355 83 wlnSTs 4 a5 160 ST (T) uno a5l 549 5 v yidiig b oo inise (F

3,10 9oy ailfaus digay oy iy Hlislu 3o g ol il b b oy § AigS i 50 (guligay glbyyg ST e jladd
Al guigd n )T ST g5 0,595 @ ol o

i (590 @ ST gig (pi S @ Sl (338000 @

S T N A N

el Canyd ¢ o wdlia 13590 2o

el T G g elas Bl eaiiodle g S b Ll

2o Ol PH g 133! s 0,513 30 ST g0 00155 5ladie i[53

sl L 1y foo ) 88 Cilicho glivianad (95 Logslund] 31 S 2 (6108 J1 3l o

g oo g joui Camans 33 (Seyd ol)lailer Alwgdr e glacSazuidly adils oalS gliyda,
¥ (F v (Y Y (¥ b

¥4

Yy

_Y.¥

Yof

Y



Yo dmbas 161-A

&

Mt

Sl Jotmo ¥ ¥Fo Sl U¥V/8 slp o oC glod po oo By Jolome 33 Sl 5 prly g0y s
Ja—e iz g ilooo B Solome 33 o 3l sizr e A S S FOPC U1, 80°C glad 53 S oyl 05 1Y
g2 pf Yoo il yp vy e |y KNOy (g0 i 3 il oy o ol 1 1 Ladds 35) 608 0 gy o !
(o
o FY L VIAA (F o fY L AYa (T XY L AYA (¥ o XY . VA QO
Moy i qpepo gL li€ b @ Loy fasly ol g Jsilil ju g of (Jgilil jo (JoS0se oo (slog i S
Failoes s 5 (glbdun lis
c>b>a e ¢>b-ae c<a e b>a e
¥ (f Yo v v ()
Eien] o 3 ¢ g1 3 dllzn 1 04lg0 olat
wzensl Jalzmo o8 (1358 50 KCI (7
ol ol yats oo 8 adei b T 0 Lol J5Uonil (s
B ls e dayly JLid b sl g1ty POl oopine glod K 0
ROV -V PRV JCI PR NI TR P RCrI e POV TP IR o b E 5 YR PR Y
v e (F S e (T v ol (¥ o ()
(PBras Lo gu j0 0,5 9% Lhlé S ailigeen 1) (lewd Cd g £ o 3l o Vo g, 50 (ol ol g S
Sl (oS! ads) Sa] o S5l sl 3jgunt JolS jaboay 0598 da a5 enl 558 b il FFooppm il
bl ¥ el p 8ok iz il &g 5115 sl ol 50 p3¥ KT 5 Cunl p3Y ek adgi ST oS i
10,5 atd olgf o0 weyd Ao ogls
(C=1Y,0=15,8 =¥Y,Ca=fo:gmol ™ .uilss cuz 4 ol 515 laaiy 35)
80, (g)+Ca0(s) — CaS0,(s)
CaCOy(s) > COy(g)+ Ca0(s)
YaF 1o (F VEY L Yia Y Yoo« WY (Y Ve o W
Toawl Zoni 30 pa X pane 35ly8 g0 wmdlan 515590 0oz
il 0393 by L pis b gog S Y paiely
W L8 30 paniVlgaS g (e slacad i ST 5o aily 0
310 355 5,38 e gl pane e )0 1y (o7 Eled (0 5T 55
215 393 03,5 k3 0390 o Glb paie b gl (S0 1S 2l
3518 393 69,5 o g 0390 @@ glo o ylea 33 1y (510 RSy () phibey
¥ (F Yo Y (Y & O
! o 3ol (g TH) ol 9 (pp NI) U503 55130 el ol
ol ol pais ol g alawly g paie S8 ()
Lol S sS el ool plads 1 IS5 oot glat (Y
yly gl gl Jore Byga S e ga ey (T
il gl oolid Jaozr ¥ o8 0 eilid 5 V0 0g)F o JS5 (¥

YA

_qu‘

_r"

-™

-Tr

=

lawlowe plodt Joo |



&

! e jd ) edbie Wiz L] Woleo &jlan o o) B ST Ts d dorad b —YIF
N Fe(OH), (3} + HyO(D + Oy (g) —> Fe(OH)(s) (3ad aijlgn ta aS]g Alalxa)
I1) Al{OH)y(3)+ Hy SO (aq) — Al (SO )y (ag) + Hy (1)

o 3k T J9S0g0 1Y/ 0 FxV0" (Fe(OH)y igusy o8 Vo Vo ki lys @
aal 3l g dae! il s g g 31T G813 g fals — aluST ggi 5 STy
IV FCEX U PIC ) g [CRVORE FYRVESNCIPIN  REIRVOR RE VRO POV PPV Lty PR TR
22 Wod 918 (5 yhogal gl (slbas pb aame b T sl 30 Wouinns iy 5 yhogaf giml (slo b fgoma @
(H=1,0=1,Fe=08:gmol ") .cuil i IT st
£ (f v Y (Y R4
cpss 1t NaySiOy o8 sz s pliar g udgi NaF o5 ooz HF Jgo 0)¥ B pan glif & 03 oiSlg o dzgi b T
Toguu oo b pan duo 0 Ao
Na,5i0.(s)+ HF(aq) — H8iF.(aq)}+ NaF{aq) + H, (1) (.2 @i jlae 55Ty alolao)
(Si=¥A, Na=¥yr, F=11, O=15:2mol " cuilads car & ual 51 1, laaiy 35)
Vi . Y50 (f AR Vid o YAL (Y aY L TAL (O
ol 3 2580 Cawdds olaiion ey AB ca3l b (ol p)Fals Wiz w1 (I gal 4 S5 o5k 1A STy 51 -T1F
00,5 datd o3 o0 Camn )i Wl B 50 B LA ST (TID) 32T b panaogll 5 gl iz i8Tg 311, 0] ladia
Fe Oy (s) + C(s)_ﬁﬂ) Fe(l)+ COy(g) T ——
AI(5) + Fe, 04 (5) ——— AL O (s) + Fe(l)
(C=17, O=1%, Al=ry, Fe=a5:2.mol ™" iuilgis war as Sl 51 1, Ladia 35)
SAY 10 (F F0 . V84 (T FAY L LY (Y F,08 . 067 ()
il iy 2§ sldaS F o510l 51 0))es 2luS —YYY
C.H,
Gy Sk o l (f
Y 'H
vl i Y/" AN i

CH, H

T.

LS ol g 5P F Y- LD Lo

s Loego-F ¥ : (CHy)CH-CHCH(CH,), (¢
aliae e y-F 0 F ¢ CHe(CHy ) CH(CH,) CH(CHy )CH{(CH, )y (=
S e o (F NI o o s (Y el 1Y
Samd o0 Sl 1o IS a5 o5 wi ( AU IS b oS g0 Lap,SIT Salgils guae cmego 3l o )F AF —T1A
(H=1, C=1Y, Cl=Y,8:gmol ")
vv.a (f Y4,y YYF (¥ Y8 F (O

il plaeil oo

ik s N



YYamio 161-A s

! 2w 33 ) edlan 31 25100 plas’ —T19
sl aintly 5T @y 41 )] 331 orle ) Cnd S e 2 codlo digad g (1le S ed i (T
el T (Buad o )3 i (651 rafilen) o8 5 (e 51 (5 sl 0o  digei S0 (glos (v
el 51 098 5510, O 48 ), )+ H (2) = CHy(g) : 28 1g plaeil 09 jlgudo cade (i
S e {alalan) Siawgsls tacma b 208g Diloliw oS el alo o lidn il ool oo 38 eST1g g T e (2
= (F o e (Y <l (¥ O

il s aalsi Lo $ WAKT (Joilil Jao o) Jal5 o2igu 51 9 PFRD w300 Jgo 00X Jal5' (28 ga 31 ST -YY-
byl COyp 515 Jgo wiz sy 3 oo (ol (b g 31 g ol Sl (g (53] 2 i oty (00 (55 g
(H=1,C=1%,0=15: g.mal™ wilsio o & ol 311, bidiy 1) €39 0
oG . 4TV (Y oAY L 4¥e ()
oY . VNV (¥ o8 . Y Th ¢t

FALETD il i i o Jao g Ja5ele s L N=N g NN NIl .H-H glasigs LT 51 -¥r)
SsSdge ¥,01x10% 8 as il 4 «Ny(g)+ YH,(2) & HyN — NH(8) ;5575 3ol il 4F1 5 189

Togul g0 wrder (55 5l Jajoled ddar (309 yomd

FAco (F YFeo (P Yfoo (Y Y¥oo (3
T e ol cele 33 epme Jslme Sy (glaFig plas’ —YYY
o= (i S VIt
oukigu Jor Centlo (7 Lo (& S Zemlo (o
Z o oD o (F g s z o (Y ooty el €

S 0 9uS gl st b G ol dkal Cewdds pi Jgus glbedld e gled g0 8 aSTg SG 5 -YYY
S plad o 22519 00l Aijlan Alalme Ho {lo)euwio oS s 4 (Wejod ol 13

&
— it e
; cdidé . (
(mol.L'") (i} yle v
D E A
S g4
a o oll,«oT'Do a ¥
T;{}: o
o00¥f | aoof¥ | o084 Yoa ¢ F
Ol,rDO'f‘l Ol,fo'l'if' D;O\f"f Yoo
u],oo'fo uf,a'ﬁ'fa oll,.o".'f:l Yoo
] o 3 0 g ) L...JUa.nJ.l .:)54&1:;- -rry
FEIPY | epelk | et Fon gt o a3 Sll & ool by g byl Ly @

] B s Sl glred b A )0 ! TSV Ly Bubas jlae T S W
S el 1) Slge 2l b U Wilgh oo o Saciwdly SV 59 o5y LG 3l eslisl @
WOl 0 odladul ol s puelh g Wl o Sin ot Wiile | 11202918 31 dpesl STV pimio B sl @
Jolo ol sondy 51 o dontd SR & o (g et (550 L gmal Sy glraar )l 5l ok agd gl @
il el yaww (5o 5T 9 yup 5
o (f ¥ Y Y Q)




Waxion 161-A

&

Mt
Sl o 33 ) sl 31 3590 Ao YYD
sy g sladiay sl gl 3amST a1 (slaoler ogaiyT s 51 @
Al (598 Sanly SN Sy il oo ol 30 Jglwo oF S5 Sy @
i lodidy Ky 5801 glilie) g igah oduizs ol 50 Siled 0 JeNige lowns yi jl (Fp @
Ded ply b JgSga b g (Jgo Slile o 39,00 (g 2l U coad sl S0 (R 0yl p @
¥ (f Yoo Y (Y VO
il et o8 Wi ol pH L g ala Jolxo oo pH sl o/ Apal Ve o, Jaloo P HA ol g ol -YYP
(H=1, N=1¥, 0=$F’:g.mnl_" woilgty o &g uely 3115 Loy 5 Sl 1l Sl S i
S8 Y (f DTy T e ALY O
CBle 3 o Bud) yidshe Y80 pae T b (361 sled j3 NaOH o2 180 Jalme i o P4 —YTY
L.:!_J-a-n ua.ﬂs'-l.'l HC(C1 Ia)f VI;T' ﬁdg.bu ‘_,-11 J.nlf ,;-,a_,f Ty ‘51)..1 ;1 3 | P'I-.lf ppm L.g'S.;r_ L'.r Na"’(aq) Ny
A g Uh wud o NaOH 845 5u8) 5 53T ol sl L p2) Tl plad sl opld oy bl 0
(.ol e
(H=4,0=1%,Na=vr,Cl=v3,6:gmol ")
Ab , YYFo (f £, YYfo (¥ £ , YAfo (¥ BA , VAFo ()
D13 8329 HeO M (AG) e Ja—o T80 (31 slos ;o MOH (595 54 Jalone 5l yid luo Yoo ;5 —FFA
pol ¥ g aia Jatoe 53 g ol Cdald Lo o] 50 OHT (g Calé g ol g0 iz 3l o) Jalons
Tl ol Sn'g bt
axve ™ L Axye Y Vaxte Y . ixye Tt ()
AxVe . Axyo ®(F Yxie ' . ixie @y
b i Py cewl oo Sl g 30 oylgl 8 i pengd oodl S0k 5l g wolg ¥ T il sos &5 X paie -TYS
Bl @l 3 5 sl ol alioad (J3038 00 o adgi 3 g dnl w93 Myl T due o ke 5 1 pilieny
XOH . H.XO, ¢ XH, . HXO, ¢
XH, . HXO, ¢ XH.OH . H,XO,
S il yrdur AXy g dele ol 350D LBlgd dUGT N AD g wely ol A5l L3lgd il 51 YT

(il sl alF oo 310590 53 0 X oD (glaygr W gl paie) Tully cow 3o Wil oo 2§ wrdllne
a5 S X el gl 51D ol plads {

ol S sS D aail glaid 51X a0l glaid (s

ol i X 00T (K 58 5 31D gl (S I U (0

Bl 09,8 31 g pais X g 1Y 69,5 il g i wilgl oo D (s

ubu?tu__i('f .?.‘._',J{T" -?asg(T &Js_l“




(k. mol ™"y 3

T axio 161-A o

Tl @IS (il bl — foluST a5 51 45 oo S0S1g 53 (5 0 9eS giw! al b £ goome wiglid —TTY
SO (g)+ H 80, (aq) — H, 5,0, (aq)

1.(8)+ClO7 (aq)+ H,O(1) - 107 (aq)+ HY (aq) + C1™ (aq)
Pb(OH), (aq)}+ Cl1O™ (aq) — PbO.(s)+Cl {(aq)+OH (aq)+ H,O(1)
KCr;Oy(aq)+ BaCl.(aq)+ H,O(l) » BaCrQO(aq)+ KCl{aq)+ HCl{aq)
YY (f YY ¢ Ya (¥ O
Fizwot St 33 0 g1 ) edllag 3103 j30 aim Ko T i ST el 5,00 —TYY
E°[PhY* (aq)/ Phi(s)l = —e /v V 3 E°[Pt"" (aq)/ Pt(s)] = +),vo V
..)JL:1;&“15'&539;“;*_55“‘515‘{_;45@).}3@1L'.'.J3-|—'|JIfDV ﬁlxdglmED -
g o Ao b olls wall ;8 di plew g el 2dy P 5 P Sosio ol e
wiols oo GBS gusl | oty g5 yguil CdBLE  Jaluw 4o RSy el b g cel Wil s 3950 @
S o doles 39,5500 90 cylee g S ¥ 0 V0077 YA oliee & ol Sty cdyda b @
P (aq) ol cow .am) cote cdab dy Jise cadad jl . Jelove a8 s Wleta Blgss 31 308 L uleyg x50t ®
bl oo
D (F Fly v 1
el S la i 3 B a8 A0 leadT 3 ead 35T glyg Sl FT YT
5B g sl (N SRSy s 53 . FeT T(aq) + Culs) > Fe'* (aq) + Cu' " (aq) (oss wijlge 351y Alatas)
f090, 00 dedsl oo 55 iz 5 juan (BT Lyfpds 30) (5eat! 58 j2f iz 35D 35z (5mns = g 3000
(H=3,0=1¢%,Fc=0%,Cu=5f:g.mol ")
YY A o VECE YA L OVE (Y YA oYY YA LY O
plasil (Glod JhplS e SLaYY 50 e slan T sies ar b g il Rl sl po TR 51 g S e —TYF
ol (glpt 9 ol 0 A Jg OO plp gl By le,F e B 1050 0 800°C & Yo oOC I sl
4 S a3l 0,5 ghaF g B (5150 caial B ol 50 55 3001 0 )15 b cogah eolikum] ke U i ge 51 @3Y slesF
3 sz Ll 5 g grgmad o (STP Lyl j0) plie 3I° sl iz o jean 50 o piiay (Sai0 590 (slaos 43148
wayd G e —AAcklmolT gl G asgw  AH)  fasdee  sefale  COy
(C=1Y,0=17:g.mol " 230
PiA i Dyt (f B e fogy AA o fo¥ (Y Ao ¥ev O
plaS iCewl ool odle LS o5 CA(E) + X(g) > D(2) oS la Sd o & Sovd (358 i loged & dored L =TTA
¥ ] ottty tmeddig
A AH—Ea =Ya g .pS ‘_,LS13 ke ot £
ateal L3 330 oA KA I Joe 00 B jas gl 4 7

SO NN SO o BRI T PRRNRE W [ TR L SR L N LT R PR
el AT ] e o 28 g YA KT pln 28T slat 6l a3V o8 ode 2t i (F









