rrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrre-
nlhle ¢ em e ¢ Gl 5 Cadd

IR

a3 o s o
N ¢

®

WWW.SHIMIAGHEL

rrrrrrrrrrrrrrrerecrrrerrrrrrrrrrrrrrrrrrrrrrrr




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

o

,/sc.....uf.us..:,...l LPOg-mL ™" ol 0T S 45 sunl S0 silgm (o rz 3003 FA Jglone (545, V50 (D\.
(H=1),0=\§,8="Y:g:-mol"")

Ars [ AL AL 5,17

Y

rrrrrrrrrrrrrrrnpl

e 252 el SIS 9 0un b 30uST (63 ji8ia SRSy 51 STP byl 53> IS 8 20 5,VY a5 ¢l (7))
gl o DGpae 1ML 7' JB3 L el ol s> 30y VESF Jalme 3l
(H=1,Cl=vp5,0:g-mol™")

Yro Yoo Ybo Yoo

.(UAJBCJ/,&Q)&C”UW;)J.?v.g)“ﬂ)u()igj){dy) °/rd)1’“);:]ul:“‘°° 6@&5‘)? I

‘o,rb ' \/V\ V/or ¥l

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg
[

_ [
Jphoa 3 28l 39790 a O Jl ol )2 1305 5008 passlly 9 20nsS 9208 02300 Jghons I il 2> )5 ﬁ' I

. Tl 135 3005308 1300 Uyl (5 € Ve 350 JVga 0,0 3suS 3308 ol |
(Na=rr,0=1%H=1,K =¥ig-mol™)

njﬂ uJ,'I' afﬁ' nj,h

rrrrrrrrrrrrrrrnl

€313 3929 NaCl o 32 00 I8 wsws )2 305V o Jglona p S l'q.f.l"h;}
(Na=rr,Cl=ro0:g-mol”)

¢#'I'|I,'.'In &ﬂ,r& n‘,hﬁ nj,'l

el 39230 NOy s dyo 333 AINO, ) Vgo ¥ dyina 5 Jua D00 13 (1)

o o f o

-
L,

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



Sasl 1 30 1S € b0 5038 Gl iSly i JS5 ¢ 29 ()
-AgNOy, ., +¥NaCliy =¥NaNoy, + AgClyy Y

NaNOyy + AgClizg = AgNOy ) + NaCly

AgCliggy + ¥NaN O(aq) = AGN 01-[3;, b YNaClig)

-

AgNO¥,) + NaClyyy) — AgCliy) + NaNO

F{ag)

08 g0 23 gy 5 23z il (11) T 3S3d prsm g o) s il b Yoo
(H=1,0=1%,Fe=05:g-mol”")

A | ¥ 04 Y

|
%, 315 3529 Sligal Uge 332 0,AAG L ™" JB2 b Sligel o)z 303 VF glone st o PO 3 (1)

(H=1,N=1F:g-mol") (2wl oz bl jl) b ;5) Tl Yse iz Jslos ol

19,7, 0,0F 10,Y, 0,8¥ 19,%,0,F4 10,¥,0,F4

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl
DO ~




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Tiibly god gramead 3150 p13S (35 S ouandS 9 Soliad 03 30 (1o Jykna STy L il )
Al go Ky 2 Jalons « 2STy os)sT 8 I (S (T

Y - -
VAP " Wglali (503913 10 gl 4 b sslS Slasi S (2

P Y Y ol Goah dijlae gdsles o aoainy JLSly L lhn.':_;jTJ.i (§ phe3aS sl Ll pd Freme SlSl(0
39 g0 L s ST 3 (Jol> g 13 39750 09515 (O

- P O-p- e

rrrrrrrrrrrrrrrnl

Sl 03 g Can s Uy B 9 o 5 333 b 0 gz 1o (19) |
wabdp | @Sl el | Al
Fe,(S0,), | <dsw([T)al | CuNO, Dl gea

ALPO, | lidaisod | MgOH | Sy pise
InCO, |Sas(INssy| NHI | s, v

¥ ¥ ¥ I|

S ol Canw 3l 4.9",3‘ flﬁ
ol 1 33 S Jylma o5y b p o 3 I Iyl oS g0 i 5 lgn
sl 1S O ol o 13 iy 5 33l ol 45 Canl g8 il plona 0 30
sl e Yl lie T 3 65 028 LS5 03igd Jo 3 Jllo < 52 95 jl Jylna s

ol Q1 3 JT S 3 20z 1 B0l bokina S5 OUS

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

o138 7 .2l Fo Fppm Jaloe ol Cbile ST .Cansl Ol 5 sl Jga 2 Jald o 0T Jgloo j2 Lo FOo
(K=¥,N=1F,0=15gmol " sl jid Jus pp 5| Jslxs J&2) Tl

¥

§
E {)K‘nr‘ ﬂX]nF ﬁﬁfﬁ ﬂ},nﬂ)‘:]n
|

rrrrrrrrrrrrrrrnpl

Nl y3iz il o o 5 1,0 JB2 b (CaBry) s paudS go 1,0 Jglos o)z 3255
(Ca="¥o,Br=Aog-mol™'

ré & Feo lo

rd

$29 V30 0, 0¥ T CAble b ouiS Lol LTy o iz (lid pdus Vg0 0 F Jolma YOML &

Fra q¥d looo Foo

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




LR rrrrrrrren
rrrrrrrrrrrrrrrrrrrrrrrrrrr e

|
| o
r o S ;
T 1 s pligali oL 02 873 s N YT YL VR0 ) p— 9 5 ol golaa 3 EJ
| Yl {
| |
| [ [ ¥ - Na.§ |'
F o F-ANO,), - BaCl, # - Na,00, NS Q) |
r :
q |
| q
q |
| :
r |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
’ :
I Lpaj -2l o JUs OIgE @ cevnnenmnsensannee ool bglss 43 .0uiS o bglia 0T p,5 Fo b1y Jgilbil p,5 Ao I
I (H,O = 1\A, C,H,OH = F% : g-mol ') 3,15 cooeererree " I
I S5 s U 31325 - Jilil S5 e Jge Slasi - o1 I
I B s o = Jeilil SFpS prz- ol I
| |
| |
| |
| |
| |
| |
’ :
! Sl T 13 g3t a5 plaS Dol (5033030l s JS5 () |
I 3059 )30 penlS Ol S o2 juia I
I Ol iyl Olilgs 0300 I
| |
| |
| |
| |
| : |
ILE ““““““““““““““““ CrCrrrrrrrre



rrrrrrrrrrrrrrrnd

x()b‘iﬁ;)d,&b‘l—o')‘gb,rhb&d—L',,_o'}i._a,..__a'ld—.\.3.).15|)3J‘".:,._:)SJ).\.3'—|.:JT)‘)Q,2~|:

F

%I)QTUEA.,_\,.S”@ 23w Al Sai 1) 0T p,2% A0 45 AL 30S9)3ud 3300 S 5 p,5 1,0
p1aS Lo s Uglome 13 3aS'9)30n @23 (02 303 sl 23 Jo 0T )5 F0 5 a3 g0 JuSis allsl

Y

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Sl Sadl s (sla bolne jl slass 4>

v ¥ v

(g o J> O 3 b pall5L) Sl

P as vy ¥,5¥

T34 50 2adsi (65 G S Ogs 0T U3 12 S 5 plaS jlazlg ,a JalS Jlhsil

Ol S e

WS 01 jucia Ol i painagl] Slilgus pauigal
I T— PYR— S0y 4 by o 3l o 035 0315 Ol S 3 L U
pasigal = Olilgus Ol S - Ol i
Oliud - Ol S pysigel - Ol i
8

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrnl

VB¢ — ) ¥V V¥ — OF,Y

IVE,A — 15A

3 n.}ig.-ﬁd.'# d,.-

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

G i e g0 )5 )Y B2 L Galls O 43 2S5 )0 @aduw oy 3005 PA Uslows yid s Foo o
Sy ERE YT T IR ) C Oy S——

ez 4wl oS

(NaOH = Fog-mol ')

IYF,A — BV, ¥ V

Tﬁ1r1ﬁﬁﬂg¢mb jld}ﬂ.b;ﬂ .H.jdgqﬂgﬂq-ﬁig

oy Chle 032 Jlade 032 3les ol
ppm | oz 203 | (L3 ST p S 5kS S5 13 p )5 o)
FAo b FAo Kt | palis O
d | Fxte ¢ Ca"™ | agy

Faosfoo -'f':,h * 1n_r -(II:] '..,..15

fno’foo-ﬂ,ﬁ}i le r.'..,...lf

FoosFa -\"fﬂ :{II] f".':"'JS
f'un jfl} tr,,ﬂ tﬁ-llJS—

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

|
q ................. VTYRTL TN I EC ST V— 092 31 5o b3 O 23038 > wevrrennnenn 09 )lade q
V- TR pm— O sl slawi jl 5 eS
i Ol — Oli g — 3asg p — pawlty Olind = O )S — 20 )15 — o) e
% Ol g — Oliund — 00 300 — @asndS Olawd — Olis — Ol S — Olalguw
a a
a a
q Sl 1) 030 pI3S & (120 (53,5 13 39230 2] @lia Jlake o a5 (V) q
q oot S0 > Iy Ol > s lasgs B gl > g ) ST > s langS q
b oyl > atzlys o 0T > e u) ST (1) sloagS > inaj ) 0T > gl g e o

Uslono ¢l )3 Jgiil o)z 303 oS bglina phie OT Uga 1,0 by palls Jibl 2 Lo PA VO ;1
(H=1,0=15:g-mol") (ulo,Ag-ml™" ulpJgll JEz) Sl plaS

39290 wlgilio jl o pm 20,3 Yo (81> 093 9 sorm 2oy Fo gLy Jsl Wailie 5 LT Jold Jglomae 93
Jslome 43 Jsilie o2 2uo > 259l balie 155355 b pes Jslos jl g5 Yoo b Jsl Uslxa jl o5 Yoo 51 .ol
Tl PL}S o i A a.LnT s 3

by 1 [T 9

|
[
|
[
|
[
|
[
|
|
[
|
[
|
[
[
|
|
|
|
|
|
|
|
|
|
|
I
ToFA Tofy TED ToFF |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

rrrrrrrrrrprrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e g




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

NS e Jsie 81398 g0 03liiasl ayz 2053 0,V IS Ugloxa jl ystiasl Sy 0T 035 Jgie 2 sl
s p,2) Sl jli OTVoom 03,8 Jsie 3d sl Jslows ol jl p )5 3iz aidll 1 ppm sl OT )3 35250
(32 a5 )3 05 5LS S5 1) pianl O i

Y
% ‘H"Xlur Icrr '\I'K\nr \oa

Og G 3l B Gb g3 03d > 308 0 Jlais plp 93 A Gb )3 03 fo 3 5 o Jlske 1
T38b o PPN a2 B 36 3 Jglna 33 15 (g2 CBIE oy 3izr PP s g A G5 53 Jglona 3 )15

Mo T —
L

0, '

" T
100 g

— ¥
ST S S

{A) (B) l:rj,f}

)
)

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




-
% f 05 4 Ol s 03 Jge o F Jslme sidibe siz Jado 3 IS e p8 PA,FD L (A1)
ﬁ
H
H

A,nhi.ﬁ)l .................. QTMHMJ;‘#&‘HTF;M@JJIJ lﬁ,ﬁ&ﬁa;hﬁm;lm )S‘l

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

(NaCl = oA,0g-mol™')

o, FrD o, F o, ITD Fro

RIS VI PR Sy Olgs oo CBLE 319 95 ol Oles 9 23L g0 T PP

F r
PPN X Lo = gapm 2a0)3d — )5 fos 0= 223 Ko = PPITL— 5 s

F F
PPM X Vo =y do)3— JpS oz 203 K)o = PPM— 5 6S

Tl Bt Ol (R U Wl Tl e aie 516 (s gy 2,0 40 ;5 plas s
Mg" " (ag) — Mg(OH ). (ag) — Mg(l)

Mg(OH).(ag) — MgCl.(ag) — Mg(s)

Mg" 't (ag) — Mg(OH)_ (s) — MgCl,(I) — Mg(l)

Mg(OH) (s) — MgCl,(l) — Mg(s)

S Cp——

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



rrrrrrrrrrrrrrrnl

03 Ol hu)d 4 (ks plaS (o

H"'___"""l.'.-\"""_._-_""‘\
T D

50 ml 50 ml

o 00
a0 a g 00 0

(NaOH = fog-mol™')

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

20 b 33 Uga 0,00 Uolaa 0 IS 3 1) 0y g3 2 51 (0)

Jyla p Ji>
bdigd > p Uylna

e 391 3300 V90 0,0 Uglome y2d Jlus Voo (S5 (510
25 Je Ol adLaVoa solyogwp S F
il i e Foo 41y OF Ushme oo 383,85 Jo T 2 1) 29w Jsga 0,0
3l pid dea Voo 41y 0T e 33,5 Jor 0T 13 1) 39 p 5 F
25 Jo T i e Voo 31y 39w dsa 0,0

2 3l by 3aaldT OT )3 1) See CBlE (58 22k (NO, ) @l 032 (V)

Tl Yy 2z )@ 4 Q9> i

%r"’“

gl oa Jiad )53 SO G St po 0 9 Cannl Yl T s |
S o Jira |) O JansST JUEH g 030 S 5 gl gen b 251 4 |
39550 o2 1 JelS B 1eS 282> buvg (F

D9l o 8320 (§3uml Cl> a9 Eacl (-

231) S5I8 slop )3 o 0B cpl 383 o0 Ol 1) (2095 olS) 193 28 (505 0151 08w 199 JSb

Ggai ol 23 JSoIS Jgo Clile 3m3 0 Ol 095 jI (L) i guws
(H=1,C=1;0=1p:g:mol")

rrrrrrrrrererrprrrn

YoAX 1o (¥ BYAX 1o
YA X 1o (F DAY X 1o
- 13
rrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrr rrrrrrrrrrrr



Crrrrrrerrrrerrererrrrerrererrerrerrerrrrrrerer
?mt_._:uasbm Ol s Gl 5 9e 3o

A5 Jo 355 43 1 er LS 5 el 3ilg5 e T (il

5 Cr(SOy), ©osets it Ok painesll 5 Olalgw ([IT) p3,5 OluS 5 plesd Jsesd (o
sl AUNO,),

OrsllS 2laed _ _
v ———— Jeolz 0T Lo B b U 2SS9 0en e 9 Olind eusel oS5 95 JUeul S s (o
O1sl ala=d

el Vg — i

r ¥ ¥ |

rrrrrrrrrrrrrrrnl

o ) Tt Cannp3b pj s Le jl slass ¢z (1 00)
@®®@ ol D1 3 Olddgans @ juie LS 5 ol Ga3in 3OS 9209 JSub (all
OlaLS L 350 polic )3 Ol 9 Oldlsw Og o205 S8 jolie jI (S5 Jila> (o
313 3529

sl Olgr b g3 (gorlesl (Sl A 1 (S 20l T OT (St e 59 ST 032 5 Jbs 4 (9 ¥

ity ol B3 b Ol (TTT) T 9 Olalgen (3 S 5 93 0351 9 05518 21305 gamma (O

¥ ¥ ¥ |

4 Sl jl i 5 4 0T Oy 9 Olidg Jga b 3l MN &0 & M Lol 516 3 55 Jge 3 5]
M(NOy), — M(SOy)_ MNO, — M,(S0,),
M(NO,), — M,(S0,), M(NO,), - MSO,

3l g3 o s I slaes 4z

9 go JuSET (S daiun gury s Faaeld T OT 4 Ol i 0,85 Jghoms o phd iz 03,5 BLaI L (il
A 2Bl o 035UsS S Oss Jl (soS Jlade 31> 9 0351 HFed 3 UV balie qSamelsT OT (0
%cﬁ 0951 9 O3S S mlid Jae 383 g0 J1B ol JLiSl 43 1) 3,555 9 Wissis paic 35 & (glesd 355 (o
R g P )

siload Juaie J50350 4 uilllssS g b 45 2L uaie 2z b 93 Jold 9 839 (Su aSUI L L 45 1458 (o

ciali o coilaie g2 L

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl

rrrrrrrrrererrprrrn




rrrrrrrrrrrrrrrnl

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Sl 5 e 03 8313 SO pasic 9 o3l 31385 £ g0mme iy 5 plaS 3

SuniS 9 3 — Ol gus 32 5 — posigal Ol )5 — 2wy 2un Ol i — Oliud
§Cansl Cans 3l S 3 plaS oot ga 3

CaS0, :0lilgw puls (NHy) COy 10l S paigel

Cu(NOy), i (IT) o Al(OH), 13053300 paivagll

Pl sl oS ins e olis ) sy S5 4w x| ol (sla0ss g3 9 3135 ) sla JSib

rrrrrrrrrererrprrrn

0,0 6 9,06 ) © ©06 Tl Ol )5 plaS Jlhowil 3 gy o oz 40 Sl jl i i 2
020 | |06 o 3[;- o iy o jsta — Ol )5 pasigal — 025 (I oo E&«
O 00 ._.z.@@ 00 Olidgs (IT) T~ Olidgas ouid — 3008 9 308 puiasl| 2‘
(3) (2) (1) 3
‘:*I)'::"ﬁ-lhh—f#m;-ﬂ{flf} p9)S — Olilgus o juia L

3005 933 )b — Olilguo o ke — Ol 2 puivagl]

b 85 g JiS25 1 o gianeliT 0T igai 5 Y513 13 Ca™" 5 AgT ga0ssls s ol

STV R F 11 [— J——— | YOT ]
(POT) liwd- (C17) 2,08 (NO_) o= (C17) s 8
(PO}) i~ (NO, ) ol (C1) 3218~ (PO liud

Towl Ve xz  dwap  pwalS x> 20y Foo Jekme a5 100 cbile (oA
(Uslre JEz = o YO

——  Ca=Fo, Br=Aog-mol ')
L
o, Y0 o, ol o ¥

rrrrrrrrrrprrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e g



rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

-
Tiaanl T 436 s sl e I S plas
Tl B e s 2] 3 S en sl Lal s 5 La e 535l T
el Wa' 3 Cl @ Glate b s T o 3550 U955 5 O | CuBlE s ol
-adles S o 395 a3 L 23l slge | caisea Gallsl | ol ol e o3 OlL 9 B
-
-
-
-

.-.:.n.....r|C—{ﬁ.ig.iﬁwj;ﬁﬁh?TJJamlJ:-ll"‘FlnH

Tl > Sl sS posisel ST Suge s3> 2 s be 51 S elas (111)
] Ol gans 8,85 4D Cannnss ol dled OT U3 UlS L Oewi | Lled Cannss (a1
(L raic glosl o) cCawl 35,05 (7)) HaT 3355k sla maie ul s 93 0T 3355w sla jmaic Llod (o
215 399 3l Joe 1 Ol il Jse oo 4> (g’.:‘
el OT O T Ud S gas ool Slaws I i S OT 095 Ud aiVlssS (slasigw slass (o

O [ s (W < o9 oall [ w9 all [

Tadlco Lus T p S olS Lo s p,5 U Ul Gl 25 SO S: Sl Ss5e 2iz Sl
¢¥x—ﬁw—ﬁkh—ﬁw—0w;—ow”—aﬁt
L & ¥ o | il

Tl go Cawd i S le 1 5,50 iz
Sl e pole S ygo U 2,51 jl 3o AV, AD il s5peS (Al

g e 13z OT 51 OT s s Jo Slgs 2on Lo i w0 s JuSis plSin (o

g = )
.;_....,»l,.—:»—;,»qroroduups,wlcxxfé,u,IPS)IQqu7(.__»
Y

-

B3 e JuSET awilBl i @olie L 8,5 OT Sl 30,5 ¥, 0 I 5 eS (o

v { ) r v

A JSi (Tl Gy sy S5 390 4> paBosls e I 3sge i
L OT 0sSLsS lajise 45 andge OLES pled o823 jI L o) 0352 Lgg o Jilie

e
ﬁé‘m 33 ol 5 S5 SIS 00 SIS,

gl B - -5 i adsSdge ol s (a8l e (glasl B 9 A et 93 b 3 45 ols AGSTs s (o

th‘:b :. — TS e Ll el
D C ) i

SsSIsa 30t 9 038455 ot S iSTy 31 1 GLS 5 Olpily 28D (o

sisbge DU C LA sla i 3l s 55255

1 r ¥ ¢

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

rrrrrrrrrrrrrrrnl

sl Jl‘ljf’"’.“"-u'l, i a,ﬂ’.u‘.‘rd;- CJLI_') _JLpf: .ll...‘.‘..?T,_'} \_J-llg ,h.rl.q..bh._.‘.l.l:,ljl.'g a3

Lyl dﬂ:uﬁui ‘{C!‘Hc.DH;I d’lhlln)f 1 E ,E:Tr)g.ﬁ. Jali uJ,l:u;J

sl 19385 5 OLaSE BT sl pos 13 pleosd 9 (S5 b Sl €5 2izds 03ke 232 I pile 5 (Son (s1a bglie aJslone

9 ObaSs O juwli puw 3 prleoad S 5 9 S0 5ud Sl 45 39 e Slom| Sad baline S 39l Jo T 3 JySIE L1 51

..'h:rL_l._fl CaslgiSy

I"ﬁ)'} I—n._-:'l'_,.'r'd..lc ,B.A SRV QLiJL;E_;.‘:-._.JTﬁ Dgei 50 g3 lapy &0 chle o) dgl—?

Tl paal iy @ iy 35

PPINL. | g 20> [P ) TPy EV-2 O dles pL
Lo T p S sls S5 o
— 1,00 A Na L g
B — 1¥80 Mg | parte 052
Foo (o Ca™ | padS 092

o Ff — I¥.8 — loboo

o f— 1,8 —

labo

a},of’— 1VHe — loboo

ofa'lr' — 1V¥éae — labe

{C: H“,O: ]?,H: | :g*?ﬂﬂi_‘] PmmWﬁ)th;L&rmI

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




(&) (=) S ¥ ol u C 9 B sl a8l jladds il (all
»C Casol 02 Uga 93 Jalid A 33ke Jgo S5 (0]
B 3 Jub I 65 el Gl wiilly Giule T Ul Jsle 4 Ol ji 085 02 Lol 31 5 (o

—w A

e il 72,35 4 Gl 325 )

* Ny | e

i |
% {?j\. 1 AO? 11*"|'*r"31 ! wCJ! ﬁ"qg) Tl 3 ¥ ‘—Jl-h" Jjl 3)90 i ‘}J‘"'.',’J\JS-"L‘ U "-’.’fl'.' |

EEEEEEEEEEEEERERER

¥ v

Ln 03 )S 3y pi GRSl Gub auwl S S5 0 Jslome jid e Poo 13 1) puinagdT 6,8 m
Tl p13S M abpo il i 0 Jge 0,0 3133l 4 sl JYge Gl 3 0313 GhiSTly Sawl b puivasl
(Al =rvg-mol™")

IV Al(s) + $HCl(ag) — YAICh(ag) +¥Hy ()

r.y 1A 1, ¥ o,

Pual ol S 5 p13S 13 09518 4 09T s b Ol ot 3 09T 0 09518 s (11D

327953 o2 juia ol (I11) T Oliz)S puivagll 34 i pasnliy




L rrrrrrrrrprrrprrnl
£
k.
't
9
i
3
A
%
b 1
}CE.
%
L.
$
X
£
'C-'
£
G
F
¢
¢
v
3
A
N
4
't
.C
€
\.;.
EEEEEEEEEEEEEEEEEN

e (peaits L)Ta9d olwlils B Jploea Auss
B Jsl=s A Jgloe 43 39790 O3
A Jsbs NaCl(aq) Ag ™ (agq)| A
K. PO (aq) Ca" (aq) <
NaOH (aq) Fe™ (aq) <
CuCly(aq) Ba""(agq)| <

* ¥ . \

il 3 F ) Jplome @on> 9 83,5 Jo palls OT (slade U3 b sudlgw e Jge o, 0F 4zliz (1TY) I
g el 1g-mELT" b uly Jslme JIE=) Tl PISS PPN oz 11 Ushone 1> 33790 SlaOgs Culile |
(Li=v¥,5=vrg-mol '

e Fe F7e rro

3z 13> 38 (68130 0w .Cawl 00 1 POl L' il &30 0 (839 095 3 558 il (1FA
(C,H,yO; = 1 Aog-maol ') Tam3 00 QL 38 (ol 095 i ao V00 y3 1) S ol 0,8 Lo

Fi¥ | FF 15 YY




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Sl Caawpd i Ol jl slawi 4

313 3,215 0300 Cups 5 LT 25 15 45 Cansl (300l B3Lo o2 juie 16 (il

39 g0 gl 9 jlulaz bys OT jl sk Gag) b NaCl (5 aggabes GV (o
2in3 o gy 1) OT 13l s OT 1 s juie ]l sl (o

)5 4 pod Jileijle sla puaic 1) Ol 20 )15 o ke Olg5 0o G2 OL= Jloslitul b (O

¥ ¥ r |

Tl 03T 40335 1S oz s Gl 1 casi 5 40 o5 SBUljuw s sl
Tl s lanygs ,»igé by I...IT J3 0w F‘JS Jlads (ol

rrrrrrrrrrrrrrrnl

9l s 05T J803 1Ly T 43 09l plaS laie (w
Tl 5 i b3 0T 13 g2 pl3S lade ¢ ailsiz O ou Jl (9

SO~ ,Cl, Na' co. ,Cl" ,Na' co. ,Br ,Cl SO, Cl,Cl

ol pal e Jlgz cCamnl) Cuaw (Fo2 S )5 3 0J903a0 SEST Jloid S )5 95 pIaS oliends Uge )b >

Tmlﬁmgﬁéﬁpmﬂ%ag

—1

30083 )00 putiagll — Slid pguigal 3anS g 3un euiveg)] — Olidgus pguigal

359300 pyuigal — Olind pyigal 305 9y 3 pieagd] — 30S'9 ) 3ub 03 i

sl Caw )3 0 SO e jI S plsS
38 oalisl gmiis g Kl G jlae 3 5ioslaS > LOT I Olss gai 9 Gl S (pae) (59 S 2walST ST jiii
23,8 salicd Na' O il 0lef oo Jslme S0 45 Oilid g olulids 5l
9 ga OIS Calls Bis o g1 ol 3929 12 033238l ga 339330 g0 (530 e GamalT LT 4

Wl p20S o ke 9318l U3 O 3 palts OalS laiia

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




20 0 € jlge Usles )3l b Egazme 9 2id3 0 STy ea LD 3 C (0
S04 Ba¥* - No sl O

n;uad.&.uu(*gﬂpnaﬁnunﬂjﬂhﬂfg
35 o3zl b O3 gplobids sl Olgiga D 9 C STy i (S

1 v ¥ F

@ (8.8) @ Sl a3 2 b 1390 332 0 SBJSE € 253l
ﬁﬁ sl I,JT_;J Jolmo 9 D L B i1y slaes gl 9 j1dS.!'Cr (al

Tl t—u»‘;,.'.il.l _,JJ JLHL_JJL.:. JI ."-’lJ’-d-.Ln-'n" m

D H8enl balie by 45 sad el b 0T o dsSIse 5 O gleil 3925 (il
il QLSS 55350 L by s sad Jo slge ylads 5 £96 (0

| ua":-l.-j alas nJll_; .l.hn..rL.'ij lhih..u:- -_..l.:.l l.hn..nl l:n_l

Sdige 132 0T 1 OT s 0ad Yo lge Lo Lo 0LL 5 0 JuSits plin (o

e ¥ ¥ 1

L Sl jl i 5 4 218 o Jolone (IS lade b Ol 8,8 S 0,5 1V (s3l> sl 2351y 51 (11B)
':'.hyuwa.hlyt.ﬂ_;:ad,l:ausu,.rdyﬂ}hlr:ijd#hJﬁrﬁm“

(Ag=1eA,Cl=v0,0,0=15,N=1F:g-mol ')
i
|
o, F — 1F,F0 o, 1 — AD a,| — VE,rd a, ¥ — AD

J_IJ_IJ_IJ_IJ_I:I_I:I__IJJJ4

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



AREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEn
ol g 42255 ol

.Jﬁwdwwﬁﬂjﬂﬂﬂwldﬂﬁl -Eﬁ”#%ﬁéﬁ.ﬂu
.J}::J.-L}JHJT)JE‘.'.___JJAﬂgﬂst:ﬂll_rlT-T-;ﬁh_i!de’h-uus
ks 95 po DI gl o 3413 (0TS pa a5 Jelmme il ot W aulgen

cadles saliid | mol W el ﬁQTFH“)J]"\" ﬁs‘ﬁlejJ_H-_th’Z‘_f-gL_il

(ol sl 55355 L ladplone dan @ox>) T3,05 3529 (.5 s SlB0S: 1 F32 S 5 plaS Jploxs 4o

Slis o, Jlse o, ) Jol=e a1 F1 P In_,._-_i,.-TJJJ,- o,0fF Jol=as

rrrrrrrrrrrrrrrnl

Sl gus o sie JVse 0,0 A Jol=e old) g Iq..:.-'._-_.-’JTJJJ,- 0,08 Jel=as

Sl Sy (s jlie jl 3laes 4

B9 go Juol 3 U5 8 E S5 amb gy 30 S S Jplome 9 Dl 8 i Jadze S 5l (A
3,5 e3liz] KOl Jghomae jl Olgi go Jokme S5 03 02l 092 (olwlis sl (2

213 3579 19 Dliund (3 IS coannlS (o juin SlBO S  Faneld T OT Bgas S5 095 (2

3o padi 1) T 850 45 Cawl 3L (5235 4 03 Jo O e i Soweld T ST I (500 oo (&

L L ¥ 1

FQTJJGQHFH'#MJIL‘J#GIFMJ.}LIcUTd,hnJIﬁF@_JJQmM‘JMFMJJ
T35 2929 ol o8 sz (Olawd el Jslxa (ul jl 045 Yoo o ol il p i Jo T 8 FY s Sas o8

F i TAA 1Y

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrnl

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

‘ TS o JaoST (awd 4 by ) Sosbie dadn 38 1SS plas (1FD)

a5 gaild 1Cul Galls Ol gy gl 250 0Ll LSis 28 8 Caml cerecriiceee Sh (slan o OLL OTs
LRE ) LY L — ol CEWT LI E ] L R—
By dabaai o — pused — alls shie T — iy — alls

shie OT— ubir — Lalls Ly 65 o waday T — used — Lalls Lo s

LI - NP |J3.L7L-L| L) dele= il ) g Ly u‘i nl._nv_:..!- l...llT RNy LsJLn.rI.L'-I; L) E1J:ﬂ'.u.r| I.SI.)'!

Ol 335 jke gl paie 4 1) OT e gl aalinel L QLG 43 255 o AT s 0 ) OT ersen 2505 0

G Obsz — 23 15 o sie ~Mg(OH), G Ol — S i0ub @ juie — MgCl,
b sle S — 2 15 o juie - Mg(OH), sl sle S — 2anS g yaad @ juie M gC'],

rrrrrrrrrererrprrrn

T Cannsl s 336 s 3alge il Sy @las
el B ST g b Sed ctasla adile dals sl il 8 S B
S e L] anbin] s ) sSdge 5o o T (ol RSy 43 9 Gl pue 545 (590 Glilasls Jeld 0,5 Cass
sl B2 JSES g lasss o T S sS (sladsSUse Sl 8 ST
s B3l o SES e O eS| 0T 5 Sl S eS sl s Sdse il 8 Slaa

Sl ppm iz L5 Juol> Jglone 53 335 (g0 Clle oS g0 Bl Vg0 0,001 Jga Cibili b
(20050 )85 310 mL ™" 1) bdglne JB23Ca=Fo, K =¥4,Cl=¥d,0:g-mol ')

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
3015 el Uyl il V000 1) M 0,0A lyw A L 30 IS ol dylore sidgle 100 (T0F) |
|
|
|
|
|
EAF, oA PFO,F5 PYYVE rao, o (1) |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

rrrrrrrrrrprrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e g



rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Togd g0 ddo¥ (5 pden g2 daws (JUoil A 43 o) Jadowe plaS jl pod SG o (1 OY
Sl (FIT) ol Vse o, ) Jylxe Olilgas poaigel sVoe o, 1 Jalxe

Sl S o e JVge o P Jelme 22 S S Jlge o, ¥ Jaloa

rrrrrrrrrrrrrrrnl

Tl s g3 a3 alge il 3lams 4= ool 8303 F9s LS )5 3090 3 [V OA

b A B (& D
)’\J Slalgas paizasll|  psaisal (IIT) ol kS
Dl S Sl i Olas

il S plp D o9 B slacus 5 jl JaSdge oSG (slanes] slaes Bl (wall

2l D g A SlaS 55 45 09T 9 0TS G 22 Il slagg Sl Slass (o

e amlgs sl Juols (Sl wS 15 3 O3S (slaeil 31ami (euiS lxal> 1, 1D 5 A lacuS 5 slaossls L5 (o
sl Jolmals T s I oS 5 (o

¥ |

Jlen JS& U3 sxigdde 5,3 b)) Tl mamo nu) LGS D I U plaS ) JSE 4 4l

o] (-Qw',&i.:]ul:.abo x|)gd,lm’))bpa:’ﬂlggnd,oo/oo\
sl A d,laa)éu.’,.cs:aﬁlﬁ)_ﬂ)g,)B d,l:g-))u.l,.c.&lh
e ey
Qelersy) et 9

(A ) Jabo=e (B ) Jel=e

2L e B d,laa&hl&)al)a,)ui.m)b&hlc.r;e.smiip””uiaa,)ol)A Jel=e 51
392 dales adsl B Jslxe Joo Clile ol u 4w ol Jolme Joo Chile B Jolxe 0 A Jsle 039381 L [

9dige il B 3 A sbdslxe CBL B b 4 shie 0T 3 lee Do 03,5 Gl 3 5 B Jslxa 4 5,5 gy 039591 b

-+
=

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrnl
EEEEEEEEEEEEEEERER

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

] [
L Jslone p)5 Doo b g bgline jalls 0T b aub Ol i oS )30 0,00 Jolows jl i e 32 (1 5] I
(Ca=Fog-mol™) xT cuws & pulS 039 4 Cans Fo ppm bl |

ro lo ¥ )

B).i.-rr)s; VVo wwr pdo 0o 9 phis o poad s Boo s s lS ﬁ“?ﬁ“*f“ Il...i.“:l_,.nil._ll:j"l:i
g e 3 pge 30z @uiS co baline ;55350 L1y 55 (ol Gepew 9 spniS oo Jo shiiie T il Jue Do o s s

T sl g

(Ag = 1A, Cl=vo,0, Na=rr, O =15, N=1F:g-mol ')

el go JuSET (S5, se B gy S T 95 ool Olee RGSTy ST s (al

R . LT E PN TP LI T PRI GRS PR PENE PO E RV L P R e R (S
dlge oS VI VO sl sl JoSid wogans poz (2

ile o ol uS e Jab yo 45 Sl JVge 0,8 sl 2l balss o Dl s Ogr Bl (O

| ¥ L g

rrrrrrrrrrprrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e g



S B B Tel Bl TaL L O
| e

235 020 0 ea b (F

2Bl e ¥l (F) JS& 4 (F) JS3,0 Jslowe 4V g0 Canns —

S9dge 2l (V) Uslome 4 V50 b Juol> Jglome 5 )V50 155350 4 () 5 (1) sladslxe 039531 L —
sl QLSS ol (2B PPN s 5 (F) 5 () sladslone clile —

2Bbge (B) JS& 4 bgspe JSE ol o Uploe 45 V50 (2 55eS —

A\ v v ¢

% Jge 0,0 L jlen sxgd = 5,5 ,b) Tousl Cawyd o2 0315 Cllhs jl 5 90 2iz ) SJSS 4 4950

(‘A.uinl.pu.. [ 3,lse PL\S ) r,._._.s,..T =9 S 5 396 D
DI 3929 paie ez S 5l > (A
Dbl e OLuLS O Llie Ol 091 S lad Jae (o

| Oladgan eawlty 319 o )3 BO Slawd wlw cuS 5 cpl il a=ly Loy g Slases (o
| > = 2

O — o O — o oo | O — o —all

S 2l o Cann > i S p1aS cyalls Slind @y e 9 23S eaunlS 2Ty 4 4z g5l (155
._‘a’.-f:u.- LS F R | Q,JISJ'.@.. Uas e _jlf L oas U.r,.:.?ls U.:l._..ﬁtﬁ..? ,;sl_,.! uf...i.s'l, l}ﬂ Jl
] na s s, fiSTy sl b £ goma ol o | F Sl A e yal 8l s Eyema yuiSly ol g
32T e 3928 4 S0y S Jplme S ESTy slesil o

il o F T W Jglomali 3359008 43 eSS @ BOeST Jleds Cans RSl ol 43

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

2% 20,3 Jlade S5 .35 e 83liiul Ao o ppm Cile b IS Jaloe I sl S5 T (2135355 sl (1 5Y)
S -

amSe e | F O3S (Jede b Sl Jslme pl Jl p)S iz adl 1o L ule il Ol U 39750 LIS e

(32 eSSBS 3 amSa jia il o o5 )l L sl OT (JB) Tl jli T

F —F ¥ L F
> le Y > la P x 1o Y > le

rrrrrrrrrrrrrrrnl

Sl e o) sladiy 35 1 S plS
ol DT 3 T slaass 5 1 (a5 Jglone 45T 95 QUE
B3 (S 0259d J> 9 JUo jolgs 4 bid Jglma S oy iy r
ol ST JU> S 53 JeSulS il Jphome o i

3 e Olis Oy jl Voo Lys |y 595 slap 5 e g3 35 (5 050 jlail olBs

LYCOWE YWY [PTAST plas u3 oo 5 o wiall b s . Fuze Gl

Tl (5058 b s pyr (1> QLS Byl > O jid s 1 00 b duasliie > 0180 i s ) 00 (A
Tawl plaS (0158 3 3 Jole i) (o

§ ;}l_}iﬁ L-;'l.ﬁ..i_,g_;ls gl 3 ) ga fwl.ﬁs I:ll?l

K5 BaLS Gub 1o s iy 10 i p 2 1l B0 308 38 ) 1 iy 10« pieS p a1l
w2 o e o il p e sl oz U 10 G 10 S g il
Tan3 b OLES g2wyd 0 1) Lys O J30ad Jo sbOgs Jlaie Luwlis 40 35 plss
Br~ < CO. < Ca"" < Mg"™" Ca"™ < 8O, < Na < CIl"
CO.” <K' < Mg"" < Na* Br < Ca"™" <K' < SO
27

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrnl
o | &

rrrrrrrrrrrerrrrrrrerrrrrrrerrrrrrrrerrrrrrrnrnd
fcﬂlc_..,;d,c‘b‘a;,,”;q...;u.gﬁl

S el i boadao LSUES sladigs slaser S
Olid o0 3w
Ol i e
c Sl g @inn o T
iy ol i B i
c>a>d>b a>c>=d=>h c=a>b>d a>c>b>d

rrrrrrrrrererrprrrn

.................. 23l (2l 33dipe Jo Slind oaudS 0,5 0 X 1o | ke w0l Noog 43 F2'C sles 4> (1VF)
Aadbige PO L ool cud 4 Jdel=me opl ys Slaad g chle 9 sagp
(Ca=Fe,P=v¥1,0=1%:g-mol ")

Y, oF = Jalmali D, 0F = Jaloals ¥, 08 - JoloaeS B,0F :glmaeS

Fbo Ffo boo Yoo




rrrrrrrrrrrrrrrnl

Tl il Seas oyl (g0 r 3u0 3 PO ol jl o5 siz HKCI Vg0 0,1 Jslome il oo Foo 5-9-";.51;-.-@

(H=1,N=1F,0=1% :g-mol”")

sl 2693 S 5 9 039 Jolomali LT 15 ol SV gaazms I (S5 kil gos o 30 Jphona 40 33 IS 03 )b Jkome 03,5 4iLa1 L

pasigal «Olilgw (1) 2T Cjpe 4 iz 4 Culy jl e se Zn(NO,), s NH.OH FeSO, sbeas 5 pb

23 0351 4 03515 3ass e pl s Jlez WOl S euiagdl (S 5 Jge S ST 5l 0ad dilee (sla 09 5SUI Jge Slass

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

(K =wa,Cl=vo5,0: g-mol ')

V1Y 'Y, 5 11,4v VLAY

Tl p13S ol syl oo 22 5 ) ¥ (JB2 b Sl posisal (g 303 1 5 Uslma  Jse cuile (1 VA

o, F rF 1,r A

Sl s 4355 plss (1A1)

sl S 50 (69 9 JannS 9 ) 3ud

il Dol ([ 1) p3 S S 5

2132929 32 3 puillgsS Nigo £330 B duiend o)l 5 Ol s pasigal slanS 5 sl >

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



rrrrrrrrrrrrrrrnd

i e Pooo jl Gl IS SO e sl 5 S U3 35790 P e clile cess sl ;l
)l PPN 3iz  Sie Wasl l Ggei opl s> PBT 0s clile 5d soliiwl KT Ve 0,10 Jeld™)

(Pb = FoAg-mol "
Pv " (ag) + vI (ag) — PbI.(s)

AY, ¥ Y F £

=%
M
-

Joloa CABLE b 39 puis Vg0 0,0 dawl S i Jple ¥OomL jl mb O il s xiz Lo i
Sl il 39 VoV o sl S i

\vamL sAmL vyomL 19¥mL

'I‘/'!“g—mL ! J,J:oulf.?;)f1 .M1M@|jlf,§hu Jelis s.;.r.:...f;).x_-,hﬁmdsl:ur; 1Faa (1TAA
(Na=v¥,0=15H =g -mol ") Scul j2) p Jse 3iz s JS Cbile gaems 2l

5,0 2,V 0 Y0

30



rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
B3| cCuanl Sai ol jl g Yo, Jold ) ¥ g mL " JBa b Ol pssww Jyloa o5 Foo (19F
(Na=rP=¥1,0=15g-mol™") Scul jiJ p Jse 3iz ps 3w 02 b Oliwd (g cubili

ﬂﬂrﬁ aﬂ,l‘:} aj,rﬁ nﬂ,‘ll'ﬂ

rrrrrrrrrrrrrrrnl

b s ke 4ob c@2183,S 319 s SiiSly Gob camel S S5 008 Uslone i s Foo us by muisie p,S = (140
: Tl pIAS @ 30l o LEBIS i Jge 0,8 551351 4 sawnl SV 50 CBlE 5 0313 L2STy el

| Mg+ vYHCl — MgCl, + H.
(Mg =vfg-mol ")

225 SiSly Gab poiiragll 515 SIS ladoe b JVse 0,8 dawl Su S5 0un Jsloe s Lo Poo LSl I (195

23 OFsssen ke pl 51 .canl o, 0Ag- L' plp i85 pl JE> 45 558 e sloul Jul s 45 Oigssea 5
(23l o S5 Dugeotr T JLid 5 Les ol 43) 350 o Sloml T i iz (a8 @S 0 O algs 2uSTy

rAl(s) + #HCl(ag) — vAICI.(aq) +vH.(g)

YH,(g) +10¢(g) — YH,O(g)

ra Lre 1,8 o/

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Tl iz il e 20 o5 ¥ JB2 b (CaBry) swes padS Ve ¥ Jslome oy 3u0)5
(Ca = ¥a,Br = Aog-mol™")

oYV P ra, ¥ P

rrrrrrrrrrrrrrrnl

Taiload s Rwsdt JU sl 4T plas 5o
gty Sl T (IT) HaT 5 Oliwd poaiagll plesd Jgesd A 5 P 035 09,5 en « 4295 L (Al

39 5,S19a 3)l9 JLE 53,5 O g0t al> pliasd Slge 5 055UsE S 9 o asmw lLEAEST Cullad

BB o JSE5 OT1) uejn)S p oo 305 VO 4 S0 55
ol Ol mhaw 3 bl sla Gl 1 S Lo je> 500 9 Carino (5 glaS o eolazwl LB ol ey |

iid 095 GeS | plienid Slge Zlp3inl 9 g5 (Sl S2ied )l e ezl s 9 LS [

sl D0 4t 95 Cans )36 Juw ranly 23 j 3 150 jl 31325 43 )3
S S 0a 2 )5S b (yae) 055UsS s pidu e Towl Line 43 4 (pleend 38205 jl ae) 0392 Ly (I
251 (plesd 5 (SO S

MgCly Sl plaS 35 15 s ST )3 1) Jlaie o siden 45 590515 9 Ol jl Juol> 92 S 5 Use 8 (0

7 SBosS Tl plsS o i 3 9 esliiwl LB o pud OT Gidu o 2o (@

o (F w [ 9> SO

B PO S
cevenrrernenee Gliio LS (JIT) T 45 5aT JLL FepOp Jgesd b CatiSio Oame Siiaw 43 bl b (.7,‘
el - Fe ASO, 3 ALPO, Canl = Fe (AsO,), s Al PO,
sl - Fen(ASO,), 3 AIPO, s = Fen(ASOy ), 3 AIPO,

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

i 0 IS Og ke O 0,89l Sy 40 B> ©ygots ) SBaS 5l SuplaS 035 Jo i
D23 5e Foppmn
(K =w¥,Ca=¥fo,Na=r¥0=15Cl=vd0,Fe=05:g-mol')
25 ety 0,1 g x5 (ITT) g8l 0,009
3315 0330 0,00 35 S 0,00

rrrrrrrrrrrrrrrnl

Tl Canp 36 e plaS

Ss908 Yl puac 88w cawlio 5,50es 9 bS5l 45 Casnl puinlsy Ogs 03 B ,SI o O 25 e Sl S

bttt

..hﬁ'.rl._'lu.- B ol bl ) Llie Sl 4o Lal ol Bl )b sl cdl> o _LlJJS-H.}.u
el g e 03 2 o 3 S 0T Ll lie (sl 23 5 (S (2 0S (Blo il salazl
digd e lrble 38, € Bule b jl QT (slaJsSUge ol BUS o GusSaa sasl 20l 6 >

e eeeeeereeneeeas P‘L:imw_tﬁﬁjﬁ)l}ﬁh

- - i
il 2T olin JS 3003 ¥, 1 0 Jlaie ool 45 3510303 Sl 7 (500S 1) awgilidl e T pilie ; 3 e
NI - Iy P Rt 3 us.lla" B pleas g3 o 5isliS U jlae U 4 g [P TV e ﬁj)ﬁhu__JTJ.‘Liﬁ
b | a5y (Slaes sl 50 Lgi gl it )] pilis azl o s lal s s gLl
sl alls L 5 S (slen 43 o0 T JuSits 318 Juls 0 ol T

EEEEEEEEEEEEERERER

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

CBlE b 3y S enndS Jglme FOomL @ 1y o, Fmol- L' Clile b sy IS eilsy Jslxe ¥oomL
Sl mol - L' xiz saal Caws s Johos J3 33 008 091 Cile 0uiS 0 lbl o Vol - L

a/T’Vﬁ o/T'ﬂn 0/1" n;‘ﬁ

rrrrrrrrrrrrrrrnl

G e 30 S Ogs il LS Lol e poliiuwl jie Foals 4 JSE anSe O e Bl cimie axly S5 o
PSS oS _;.;:_;'I-;,p Qilses o Gljgy palatwl (gl o 2l 20 JS edS (I8 Hlase cadl 1 FPppm Ol opl gl o

T s

(Ca =", Cl=v0,0:g-mol '"J1g-mL™"': <l J5)

Ve, ¥ 1EY v, ¥

Tty Canw 3 D plae iz i dl5e Olee .::-

ol QLS 3 S8 O paolipuw 43 Jglons (S0 jud Sl 5 (oliasid S5 (il

Dol JUs il WJeilil 6,8 Neeg 3 T puS Dog  Juld  Jelms Ly (o
(H=1,0=1%,C =1vg-mol™!

iley ol OT (90 2 (214 Olusl 45 8 s o (S 38350 SLd T 43 Sas VUl SBLE (0
9 ge Jphme (T o) 2L o wDlalgas (1) o Jgloes 40 0T 039 381 (2

3 pga I 2 9s 1 28 T 2pgs |

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

rrrrrrrrrrrrrrrnl

Chile U ouS @lal OT jd e e, 3aS9)3an @3 Vs 0o A Jslme yid Jus Doo @
s pr Y90 0,0 A 4 Jylone
Boaoe Fhaoo Fooo faTaTaTal

ol w3 Oliansd pgigal 390 13 jlie diz 3 lge Olis 4>

al 0T 09T 13 ouiVlggS (sldrign slami jl j2aS S0 0T 0guilS J> uiVlsgS (slasige dlaes (il

9bige 0T 3l 031 V0T 3 0T jl Jse 8 2213 8 0aid Jo jl (0

Cal Vs (3350 4 (535500 SO Ul iz Jlod Cannd S 5 (0l 0351 3 (2

el Sl g (TTT) 2T 53 b peaie 4 besl jlosds Cauns 1 508 S 5 ol 43 b paic 4 beil jled Cows (&

25 ¥ 3092 F 2l 39

Tl S 3L s sl e jl sloss 4>

il T 520 pd o £33 0o dasT L85 5 Sawela T (sl T gl Jole (il

2l o Fu (S0 sS W by o 0,5 0T gl i pilie E M e (o

-5 9 g B S s 3l T ey OLALS 3 Olsile ALY (o

Bl e 0392 Ligr Sl s 35195 e 0,5 T D93 85 Siis 43 39z 9e SlaSe I (S 0 JUsl (o
dage ) sag=V 39 3gs T

T iy Ty 36 Sl 3oz u i dalse Olee s

S e B s s 43 9 e5litl JulB T lake 43 5,8 a 45 aa3 e olis T b 5, (Call

i Osalae S 3935 43 el S 358 4a s DT sl 30 GeSle (o

sl @allis ol Gl o5 aSins o5 0sliS Camis s aaud sloul O b 3, (2

gl e B s jidia (2 aed 9 sd) T prlis 2Bl 45 puSiw saib sloul OT L 3, yadEz o (O
39 | 39 I 34ga 3a9e

T it w3 Sle pl3S 1 3ilge Ol 4>

an3 e 8 alE Ll Lo 1, H 5.5 AN jolic 45 Canl  pliond 355 oS5 cblilgus poaisal (il

sl 09 JS 4 Glate aSl 3l Flav ool @3l G Cute Jb pssgel 032 3 (o

aasl Cap Ny s NalNp s 550 30571 euandS 9 3051 @ 3un oo Jge b (o

Wl I = P L Ge SN D sluls « MnSOy L5 39590 O9slS (O

- o g wall a9 I.._'_J’n.._i"

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

Tl e U3 UTW Sl oad ailiai  BiSle 9 O FU el 35 .FL:LS' a3
BaSO_ (s) + v NaCl(aq) — BaCl. (aq) + Na,SO_(aqg): Ba" " i
AgNOu(aq) + NaCl(aq) — AgCllaq) + NaNO.(ag) : Ag el

¥ Na. PO (aq) + wCaCl.(ag) — Ca.(PO.).(s) + #NaCl(ag) : Ca"" il
¥ AgCl(s) + BaSOg(s) — BaCl,(ag) + Ag,SOe(s): Cl i

Do oppmm hile 4 Sl pawly Jslome 3l Jee FBo 4 L) Skt panalS Sd 6,5 e FF 4zl (FF2)
B 3 Vg ML e 1) Jsloes JE2) Soasl ppm iz oles Jslows 43 Olyis 05 Cubile (ouS aslal
(EVPR N

(Ca="¥o, N =1¢,0 =15, K =v4,g-mol ')

rrrrrrrrrrrrrrrnl

Ak Fbho Yol bF o

Tl s g3l il e i 3 ) 5o Ju=
a3 e OLEG ) 5,STen 9 8,5 St bLI| ¢ g2 leand (sla 2iSTy 51 o 0llaile A2V & jou (il

e sy (Sl m ST I T @ b T s 0ssT e 501818 9 OIS (S OlelS (o
sl jubads 9 yhie DT Lgd (Sl (295 OLL 5 Gy ST g 9 T pudes 351,8 (o
it S 55 il s 3 dge ST e (SLaB3sT 0 Lg (s 3ied ]l @lie azl o 5 b s e el (O

g I et g ¥ dugs |

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

T Aty S g D glas S padls 83 3 lae Olee 42 i Jsas A A= L

I Ir
a <ol (T TT) opaT
olad gm0 s b
Sl ,s (TTT) psss C
o Sl g (59

agls 99 (55 gus Q’)JS."C.'J.E::F :bgdlfa.rn's-ﬁ q},.rn'JT ﬂﬁ,JJI::-'I-HIJ; (sl
wanl S ol C S 5 3 @5l ued @ S T 43 OSeST slaedl S (o
] B S Glie © 9 A SO ST S 0 Lad Jse (o -

rrrrrrrrrrrrrrrnl

3aga | 3aga 3aga T s

Taiload py Rwydt J sl 4055 plas 4o

Was e 1, BG - ML B 5 20,3 Ao go sz 20,3 b Ol s o juie Jalome wiges S Cuile (il
(2uiS b5 ed puo Jlinel @3, j) Mg = FFN = 1FO = 15 g-mol " .l

2313 3579 Sls U2 e e (G398 Jgdome Sl id o s (2

A—F F— A r—F A— A

Toad 8als Caw s Fesly o sl s sl coud U a4l 35 plas o
ToauielaS i o5 @ Las T a3 08T 9 OeaFIS oy pidens (all
TauS e Ll 1y cwleol GRS a pS Cans i g3 4igS plas (o
Tl 23 BB | Feand 4z 3 Olem T Llade fp sden sy 95lB1 I peny (oo
T35 s so 750 2 o2 3l Ole= o3 e Ul 3o b (s

Do — lnasl o — laJoSlgacadys — ('l o Wa™

FF - ezl — SxsS sladsSlse — SO s Nat

Bo — P SlaesS — S eS sladsSls. — SO s K

FF — e ST — ndeSlee culys — Ol a9 WNat

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

.
Tailond JaoST (g3 4 J slal> 435 plss 5 (PFF)
s3e O 38 alliws J8iulel Amiso sl o, oFFMOL- L7 jly 055 diged Su o S5 clile (Ll
CyH,,Op = VAog-mol ' .an3 o OLES 1) wevererenrereenn
ppmYo plpw NaOH clile b ouS 4ilol 0T o5 35 30S9)3u8 @13 PP FAc Jslxe p,5 Boo 4 (o
a oy
q FPooo YiF lece FiF ldea FrY Boe — FYVY
a
a

Tasnl Cam g3 @iy 5 93 plsS

9 o 03lil Ca” " 5 Ba" sla0awlS olwlid (sl i 5 4 Slisd 9 30,05 sl 0gw T (il
9 o JuSld Old)gan @ )b S0 oubin g «Olalgan @ 2um 9 20 5 00 )b sl Jsloe SRSy 51 e (o
el Sl 1 0951 @ 09T Jlod Canans OT 43 45 398 o JSUET (pr5am) 0,85 O3 2lulid > (o
230 8,42 OlgF oo w0 43 Ushoe oo 3uw 092 (lwlids (sl0 Ol i yi Jgloe jI (<

= sl P S 9 w5 il
Toiieats Caw ps Dylie 95 oS 4 3 lge Ole o
| — -
ol — b Olawd (1 1) ol s O3S sl o3l @ Ol S pauisel )3 05903 (Sl @5 Cos (Lall
r
waasel ol Dl S (TIT) 5800 5 Olddgas uzad 43 W juaic 4 W @il 31025 Casnasd (1
sl 33 455 paainaslT 53 09T 4 O35S 31T S Iy 33 1S @S 3 03515 U 0T Slaes S (2

gyl Sg=rg u.uuﬂljgs D gt ¥ n...-*l.l.”.ul IF,'!."PT Jl uJ_g.lﬁ .1-1'13 1-..5-_!_ FEY (e

Sy Ty o 5 all o g all

EEEEEEEEEEEEERERER

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

sid prdse 0,015 Ll NapP Sas jl g ,SslS P FA Lgei S 43 39750 Sa0gs pled Joe il

5 2Su B s l,ll‘iL L dged JB2) Touwl ppm iz o)l 4 dbed 05 Bl a8l
T

i (Na = ¥¥,P =¥\ :g-mol '

FYY OF,F DFF VoA, A

rrrrrrrrrrrrrrrpen |

Tl Can 36 (SB) o slee I S0 plas

2iligy o e ¥ ElE 15 1) O b 2ot T oo 1S b5 4> gebiunss |y uai 3,5 ST (il

S S | azsh BB Jlade s 30> s3d (Sl ilgen 45 Cunl Ren bslie LS 5 b yweildl OT (o
ol 23 Jo T 43 55LsS

Sl bgy (2 leon 88 303 il e (2

ol B OT (slasssgd Jo slade 43 hid byl 50 5 Jawelds T OT wslis (o

o bis e = - wr — will

p3S 13 (o7 @ Gy Jl i 50) © 5 Al (gla i g gummo gl L3 ©T U3 35250 Slge 3550 43
Tawl p2sl iy j5 |

T30 1y Jlade o ey 08T p13S b ys O U3 35250 o3l 33z S OgT Ole > (A

Tl piiins 09l 505 51 Ls OT 43 015 plaS laie (0

L ise P32 = Sxe 2 U9l prisie O = OlsS Og padw Og2 = Olalgaw O g2 e Oz = 2 A5 Og

Tt oz p2j Sz )5 jl Sy plas
it | o3| 2z (SO WOl S pasigal B2 jle sa O pled
29 oo JuSES 30 1S o0 3w Jghome b il i 0 i Jgloma (ST I s S 0 i 55 duies ogany
a3 o g5 oLE LSl 3 1) 3,898 5 O s aie 93 45 Canl olond (5la 35S I So Slilgas Sligal
g oo Jeole 2 S e a9 Olied pindS (gla Jglxe (2 S il Jglowa b Oolied oo Jgloma 2STy )51 0

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



- |
G Ol o B0 e g JuSES b couiS AILS] e [N | K- PR Jsloe 4 ol I
L obe O baddijlge Uslee 4o 2iSly cpl 3 02iS S b dlge culpd pgemme 30 (o pasl 09lS 3529 I
L) [ I
[
B = 325 el - Sld) g oo S F— 3 S o e — Dol g s I
Fo S el - Olidgw oo e 8= 32 A5 o e — Dol g @ 4L I
a |
q [
[
q [
[
q [
[
- 13 I
L ererensrnsnssans iaiSTly 83908 TS o JuoST giwys U 1) pad 03l ez ) sl le I Slaws 4> I

P 1| PR :.ﬁ:ll’.‘l_rd ..................

55 3058 = 30 IS 0330 = Ol 05 (i
S5 $10948 — S 9o 09 o — O S (o
55 b = 3018 panalS - Sliad 300 (5

S g2 — OJeST = oy i (&

3ja F 3)9a ¥ 3)ga ¥ 3jge |

13S 38 b 3018 1 3uin 3@ by p9)S 1 (§3mS1 Jgesd 3515 b 52ins LSS slags Slass S| |
(.Hﬁi._l_)ﬁ.i;# Iy ) D l.._.-lLﬁ' 22 v oyl ﬁhu@)ﬁhﬁ} Tl Cann 35 R l‘slﬁt.':.lﬁ-_n.l:- Jl I.S.rl I

bl ¥ ailed o b g a Coglis

Wl 23 )15 03 ke 1 505 532 p9sS 2umS1 > 09T 4 09515 Jlodd S bl a jl 53,50 D SN

Vel S 5 0918 | = P L (sl 09 o8Il dlaas 2l Sae ladie 3 )5 05 p9,S 3aunST S 5 43 09T 4 0915 s 51

&

3 38ls3 0 S 5 93 S 0sSlS L O] Jled S paome adlisae (0 55 b s a preme S

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



Tl 503 OS5

Ol eainagll Sl S pasisel olid @S Olilgas (TTT) T

b ouiS 6Lsl aale NaOH p,8 siz 35l ot o Jse o ¥ clile b NaOH Jglme 80omL 45 (FEV)
(S hg iz Jolme o> Ll Sl) T i 4 des o F 4 Jplme Culls
(Na=rv,O=15%,H=1:g-mol ")

% I 5 Gl saaS 5 1 32y pb Jlisls 3 23S S8 o (Sl o3 San5 Erame ) S SE I S plaS o

| F A ¥ ¥

Sl Canw p> olilgas poiigal 3590 43 s e jl slaes

D35 po olS LSl 43 1) 3,555 5 Os s paic 95 45 Cawl (oliend 355 95 Sy (A

| daaniS 9 ) dath @ jaio jl 3olg S B il (Sla 3] Slams ol o 4w Ol il amly S 536 jle sla @il slass (o
il il pr SRS o3 jaies 3 0351 U 09T led S b 0T 3 09T 0 03515 Jlosd S (o
Db go Jole Oss e T 43 OT jl a=ly o Jlsesl I (<

LY 39s ¥ 38 ¥ 3 s )

bectf)fld;hpuuilﬁfﬁrua LGl 1o J“HUTJ;H)EH.‘”L;@“W@E'FMJ*}
035381 51 > Jslomo o pudd jl) Taul Fulj8l 20,0 Vo 4 diges s KCl o 203 B @S dilal Jrer
(-2uS Hl5 0 e KO

Feo ra Fo 1&

rrrrrrrrrererrprrrn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl




rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreg

(CyH \yOp = VAog-mol ") Saiiun Cawpoli puj cdlbs jl slass 4 I
I

OT 835l (Sl jusic 4 33 IS 01 juie Jglone G0 Ol o3kl b 5 Lys OT I o1 juie 3udgs 3isl 0 43 (il
394 g0 A jond

L e T .ps 5 . .l s
8,0 X Vo = plplu,d Of YVse Clile (3l i w3 )3 5 (hae Voo plp 053 )3 jSoI5 clile Sl(o,

Do g0 GanlS Jglome 0T o) a1 9 o2 33 Jskome ol cSlidgus (TT) oo Jshons 4 T 039381 L (2 |

A2 2 ¥ g ¥ 3 |

rrrrrrrrrrrrrrrnl
EEEEEEEEEEEEEEERER

Upe 3% 85 4 Uylons ol 33 Slilgus 032 CABLE Wlidgas pasalty o 50% Uplona s ohoa Ao 43 (FOF) |
?t.'.'..-\.w|_,.i'._.'J_HI
(O=15K =v4,S=vr:g-mol ' — Jssa J& =1g-mL")

F r.o b,¥ ¥

45 0l 0 1) OF e ¥ Uglome i o 3iz 308900 230 (g0)% 3093 FO gl p)5 Ao L
(NaOH = fog-mol™") 5,8

boo bo Fde Fa

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr eyl



rrrrrrrrrererenpl

.................. 320 ol a3 poj gaai 35 4an (PO
38 ul.i.‘t..rh_f‘.'.u.a 3;.515- o las ..5)_,,L2.$pl..ﬂjl.;;l,:|_,d, ol g (e ;5,).5[!-;.31;.‘&-;
..\-IJG-_E..__.I'EU \_J'T b je 45 Cuwl 3L (528 Lol J> sl oe glads ‘_,J.L_-_.-LfaT GlﬁgT e H I
el gy T glassisd | .Jl-"'i"J'EJ:'J-‘ LnuT )f.p,‘,'._a.,.Lﬁ.T u,JT Coglis

sl (g0l iz 090 N 02 VS .":TJ:_ v

3z el s oo i o 100 panm 4 0T 03,5 BLSI L 1) 30uS 5308 013w Vg0 | 0 Jplome sl oo O

L1, Fg-mLT JE2 L (H S0 ) 2wl So)gilgun (o5 3003 FU Jphome FL b 332 Jglone Sl p2d oo
T3 g0 JuiSly JolS b

(H=1,0=1%,58=¥%r :g-mol™")

H.SO.(aq) + ¥ NaOH (aq) — Na,SO¢(aq)+ YH,O(I)

Fo re oF Fo

LJJulﬂ.erualJ1J.uJ'ln 22 wMappm L_,;l_,;b_muld.rgun.s.r_;;( )Mgﬂuyhﬂnm
D313 3929 2 IS g r;.b?'l Fo—— ]’ILL u.”f:-b

looe loo Aoo Ao

43



rrrrrrrrrrrrrrrnl

TasloseT wsdar 455 plas Lo i S i Jeos 03 () 3 () () (i) 3,05

el J g 58 S el w1 43 amle i JMoul Gl oo adss (ge lams
all 23S gy 3uls pouigel ceeeneenaseeenea
Cv H, OH -
weernmenaenna—. - e

Sl S — s ,S et — - ﬁrHr{Oer
_:.._._....s1|.,._._.....-.L:‘._—;_._.....S,;_:.._._.n {II:I(JAT—JE.#—NHF{JH
Q,J#ﬁ)h—auﬁh-p-;%“jjfﬁfj

e s S = DS (T T) s = 950 - NH (OH),

(C=1¢¥,0=15g-mol ") ?m1m,;u#;gm,;|;,.|,.qp1ﬁ
S e ol ppm jl (3.8, Jles (sl Jaloe SBle Glo (sl e (A
092 S5 has Y0 cuwl o YO PPN OT 43 20,55518 092 Clile 45 OT Lallsb Lgei S5 Sl p,5 kS S5 > (o

313 3579 29909l

3L e 0, 0F L ululsn 3 NO 5 jIFoo ppm Jslome o 2 3003 (2
2315 3929 OT 13 JB ol jl Jge 0,000 OT jl piSsksS o 43 45 (i slea > CO B clile(o
il o YA ppimt

[t ] ..I?I' ] ..I.._I_J .u.._.iJI et .u..=,.1 l_IJ .l.._ﬂl

) Sl b Uglne ol jI i sansl 33 Jo S 3 JolS b @ €5 (slasigd J> p > Jslona plaS 45 (F90)
i (Na =v¥,0=15,H =) g-mol”’
3 IS o2 3w 0y 3403 VB Uplma p5 1 00
> 6,8 100 43 )5 1 ¥ Gy dllonl b b Jglma p 5 Fo
350l O o YO ppm Jeloe p 5 ¥
LYo g-mL™" JB2 U NaOH Vs 0,0) Jslmap,5 10

44






