¥ s

S 5 Lk b

gy b el Ol 51w 25 s S5 511, sl
cla i 1) 5 s el o s — )

0 2§ |y e 5 5 58 5k 5 o] Y

+331 0 PH (e s & Y

c e 5 15 PH (e 5,8 —F
..\iucfi;:\)&w&:.;u:ﬁb_b
.»J@b}?\)oxz&:&dﬁ\,gj)K_P

N \)Q\;j)lfg\ﬁé:dmb,}fl«ug&;;\q‘x;,:\i_v
el i ) S a0 g 108 A

> el 5 3,8 51 s s sl 4

e g5 1) o] el 5 0l sl s N ¢

o e 5 15 0 geal J glons 5518 VY

Ol S S ¥ )
wu\d}sdub&dgui‘)?"bASL?“Q‘»J}"“\)MJ&‘QQJ:-}ELUT
My Clols O Sl 51y o bl (S 8 ol g ials m & bins o ol ol

-1 "\3'}}; ‘OH_( b) H+( b dudﬁ) J}*"d'nédbﬁf’g)l’l‘“’ )L'\LA’ )‘i“’ “'\*"L’ ails
s s

HO [ H" _+OH . (¥_\)
(&l () ()

4 ‘) “_\ 641.)[# u‘}:& ‘L‘}L‘th'f 6.))\.) J}’.'}D')‘,‘.*"}"f’\’ HY‘O+ )}.«043 H+Oﬁu}>
LS PRNE
fy



HO +HO | H,O" _+OH . (Y_y)
(gl (gl ) (U .

1Sy 5 pea | Jol o5 ols e Ol SSE 5,5 3

QH‘~O+QIOH_!

K=
H,0,"
PL QT)“_J‘,“;\& .&;v.v\ [y w)bg Y’/Y’YX\ °_\Aj\j )‘v\}-ﬁ L.JJ\ Yo C LSL‘" PLIS] s&;v.v\

25 Y 1 10 C sl s palls o 1) S 050) T\—:ﬂ@/* L rln bl nl

(r—v)

HO", OH =K. H,0." =¥/Y¥x\ 200/ =1/ oxy " F =K (¥_¥)

ol

oasab T o el 5 (K5 Sl 03y o 00l ol K Tp‘«s‘\r“‘;\@

0 M ORGPV I H+( boﬁgsi OH" bo,ifd\)-\a,,‘(r_\)u;;s\,,g
s &
H" = OH, (¥-0)

d@ﬁ@é}%)\@ﬁviuw@ﬂ \)}LJVS&CL«)Y.{J\;@G};S\
-v . - + . KT - +
6\.4.3).)\" MJJ\# JL:- 9 OH (gb} H (‘jb Ta] LQL@.\LJ& r..:.:‘): OH (db) H (gi)

3b 5 ) iz iy s Y'Y

wile ol Golsn Sos 5 5o m s ol il SIS 5 5y el b il 0l 51
L el o3 o 51 ol 00 8 4 25 | (sl S ) s0d 252 5 (sl Si) o8 oo 5
355 Rl i 51 e Jau g i by JulS 5 phoay 15 0 & azdls o S50 oS 5
el 81053 gt g 4t sl 0 e 4 HCL 5 S 5 s Jlia g1 s JS5 S
FOM PSR TSUWS

HCl(aq) +NaOH(aq) . HyOy, +NaC1(aq) (Y—#)

\— Ion Product of water

£¥



sl & by e Gy Ji

G55 g gy S 4 35 ol yan )] 8Den VAN e s 2o 4 Lo )

st G 5 55 3k 5 S o a5 HY g ol O 50 66 iz LS 5 o
S a5 OH Glg s ol 5o

demsl HCl (g - H" (aq) +Cl ™ (aq) (Y-v)

5k NaOH|, - Na*(aq) + OH (aq) (Y—A)

g r 0313 Camd HY (g0 3 5m s a0 (o5 o0 il aile gl S s ol e
Lo 8 i1y o gud o i list 515 OIbHY 2815 amgs ol ge S0 b bl 251,
Pty ot Ol gt 05008 8 G 3T 4 e o bl e

Zn(, +YH"(ag) . Zn"" (aq) +Hy,, (Y_4)

2 gtign b OHT ol 3 51 (ol (oS (030 W3k S i ol ) et
Py i Ol 1 5L L SO S8 STy 4 e 1

SOy, +YOH™ H(O(, +so§:(aq) (Y_\e)

(aq)

e OHTL HY iS5 aoms 3L b b us 2is iS5 5

H" (aq) + OH (aq) . H,O, (Y=\v)

Pa)ls g S0 95 B3k 5 ol So)l55 sl 4

A8 a5 5 3k 5 e S i ol )

(g2 Il & gma cplas a0 Bl o] 08 dslis 5 dcalone 1 ol Y
JoS st Lo 5 ) S 5500 53 3 i 0 SuSE 3 2 st & el ]
B e T P Y el S AT P) a5 o cals oledl b Gl Ll o S
S o 553 ol 1y (S Jame) o s & ol T gy 4y 5 i oy e - el

3 5 el S e oY it VAYY s TV e Y
S5 30) (sloanet 45 S0 gl it 5 ] b a5 151 (U] S g a1 Jiis
e H 5 5l5 g0 Dl ot 51 Jitns 2815 oos S 5 o el (0581 5 0568

HF | H +F (Y=\Y)

\— Bronsted, Johannes Y_ Lowry, Thomas

f0




NHy | H'+NH, (Y=\Y)

H,PO; | H'+HPO} (Y-\¥)
s a2 1o HY 055 6l 5 Vo Conli 51 Jitas & ol loas 65 S 3L
NH,+H"] NHy (¥Y-\0)

059 S iS5 5 el Jolw (2815 S el S da g 575 M 5 S 15 0

0590 0315 S Sl 2 EB o150l pl -l Dol 281, S 5L 5

Jaase |y 5k 5 denel o Jolai )1 55 o0 o - A8 o0 bl W 5 555 Can L 5L 5 a8 e 5L 5
:cé;ﬁ):j)“ja\;ﬁwb\j‘j)i»@b)\

dwl | HT 5L (Y=\9)

P g ol Bl el s
HF | H'+F (¥Y-\v)
| b

g5 HF/F™ 4 yams & 5 HF s r2r b Fras Fsbpsap sl HF &
3 g &8 5 5 ]
L S 53 155 Gl 4l §1 1 252 30 5] s 4 HY 200555 5 Jals
il adls o gy cet CSW S é;; 3Gl s o al b o5, My ST
Vol 1 (V3L +H
(V) b+ ] (1) s
(V) aed + (V)56 T (V) 5L+ (1) aud (F=\A)
il gr 4290 5L 5 el 55 55 b 0 Jols ST S 0 (F2VA) iS5 b
Gl o &y (Y2VA) STy ST (il e (1) S el
(M) 5b (V) 5b

dowe 5 Ciano 5L (V) 5Ll o .w»l}xcﬁ\»%w‘guﬁbnﬁqm

)

e 5l 537 3l hily 5 98 Sodome] S5k 5 ol 255 S 53 (ol pl ol o onal (V)
Al W‘JTC)-’)-‘ a2l 653 5L 8150 5w C)J'&)-’SL.UU-‘)W‘
\i4



H,O, +H,Oy) | H,0" (ag) + OH ™ (aq) (Y-\4)
Mk Mol (Nad (M 3L
£23) HeO" [H0 5 (255 <) HyO/OH™ Jsle 55 68 &8 1 5k 5 domsl 135 5

a0l 4 3k 4l 55 5 3k 0l sl 150 O s & 8 0 s

HF+H,0] F +H,0" (Y-¥-)
(Vased (5L (5L () end!

NaOH ,,) +HyO )] Na'(aq) + OH (aq) (Y=vy)

OLL (Mawd (Mol (V)54
sl s b oy 4 b 5 el olsis 4 0 S ST sl GLS 54 il ol 5o
H PO , HCOY b .y 8 e siuh
HCOg () +HyO ) | H(COy(, ) +H,O (Y_yy)

— Y—
HCO%,,, +H(Oqy | CO¢ ) +HOfy, (YY)

erd 5 68 L 5 bas] _YY

S s el 85l Koy P 7555l S skalea basl s bl i
3L L el il S5 ol b a0 050 5k 5 sl 0l g S8 ol b 4 S
(o ol Ky b1 5k dols ol 5 K b1 sl Jolwy ) el s 58

Sy si) s Js/ H 5 « HNO, « HCIO¢ (HSCN (HI HBr (HCl () 3> ool s
Y gonn g3 ke 5wz S s K, sl 5 a5 ol O P s e
<L HSOY 5 NO3 ClO5 « SCN™ I Br o C17 sl cp il - 5 g goi g5 2o 0l 51,
RECCIN S SNV L Vi

ol Mo 3 s 148 el s s i e Ky =1 o il 512 ST
o (S 8 s

e gyl 2ib s 5 98 s o S 5 LIOH .KOH .NaOH ¢ o ol

\— Ampholyte
fv




5 dad erd olg g Sl Lit(ag) K (ag) «NaT(ag) sz o S5 slasl s
S S ol il o5 gt g e o] 61 Y s g0 e 5 S5 L K sl
e 558 5k ol o o 5k ol & ol s s 4l e Ky =17 L

cls chale 4 Saa (1) S8 am o bl s b oy St Jais Ky (K & cuils b

,\W\;&;)\w&\ﬁﬁﬁjﬁ,@gﬂ:wlj}a)lu.\.,.ql J'@J%DL’&}J
33 385 Sl Sl ST 53 HOL Lk ity - oS8 5 5 6 5 0 graims isnd 15 58 3L 5
iad Sl Gl J 5]

Sl o 53 gl US04 s Yool (b 22 G s i slae
o‘}'&@-bsg‘ »«”L"fv\;-?ﬁ@T@'ﬁm%wéj‘dﬂzv\ébéx‘f”@ﬂ
P Ol g el S 5550 50 Jls

. ~ H" HPO¥, i
H¢POr(,q)[ H (aq) +HyPOx g, , K| ZWZV/\X\ °
. . H' HPOY .
H.PO¢,.,| H'wuqy+HPOY . , Ky=———"=§/¥x\e"
(aq) aq (aq) 'H,POj,
HPOY [ H'(aq) +POY" K M POT, F/Exy oY
\ (aq) ¥ > Ky = = °
(aq) aq (aq) .HPO§_.

ol 3,8 5 'pH pulsde Y ¥
S55boked |y ot 51 5l bl a1 4 (i ) Ll O
SS) 3yt g SS 5 Jole ST e o Sl ke 4y ST ety S Sl N

Y "' . .
(Sl o 45

H,0+H,0] HO +OH" (Y-Y¥)
Sazsla b,
H,0] H'+OH~ (Y=Y0)

e N a i sl aH,(0ls) Ha S gads gleap )
Y— Autoionization of water

fA



i PH oK (Gl 380 J ks K pH s WK 85 PHIES L J slovs K, pH e
..\Mu.oow% ,gl,g bJ,‘.’upH

Yoy s Yo\ S

Y0 C ool sl N IR SRS S ol aS wspas saalice Lo
Sl ol s HY, opw 6ol weul Lale Ol 81Ul . HY, = OH™, =\« mol/L
mol/L ... 5y o Ve Vo™ ule (g polie 4 5 5 gd e i VoY mol/L ) 5 4l
)

Slen cBle JalEI Ll Jols LSy SO YIYO L YoV E iS4
(S polin & 550 %S VT moOl/L 3l 5 4l JlS OH” slgy chle H O L HY
HY OH™, ©,0 Jools adaad (5 sbay cday o mol/L ... 5 Vo7 Vo0 e
:ools YO C by s i sl b

H* OH™, =\-"""mol'L"" (Y_Y#)

s ol |y HY, 5 OH™, gl sl 5, & agli o 5 5 slglle & Jls

Sl el Cas 3 oy eV an,¥sa b YO C slas js HCI 5l J gl 1 JLie
365 et Lol 53 25250 (OH™, 5 H,

CI" . sH" (‘ﬂbdl-d#x‘\e Jobou 53 & Cuul 5 g SIS HCL J o 2 )

)
J‘,ML;‘ ﬁ.ﬁ“ &
HCI _+HO0 . H, 0" _+CI” .
(@bl 58 (@b () (&
L
HCI .. H' _+CI” .
) ) (&)

4



Al HCL L (CI7, ) HY, glgtlle 51 S p o ol ity iS58 iS5 w4257l
e
rolal
H' =c/ceoV=\o""mol/L=\""M

H' OH™ =\/ex\o'f olsY0 Csles s

JOH, =V/ox) " HY =1/ox) T v =1y o7 mol/L
jH+( ] 6@}.&&.\5@‘)?}4.\”5})%&{%& °/°°\MJ}L~5&.JL~O
T3

S e Jglowe pl 5 OH"

|
B o
S5 OH™ Jpo\ 5 Na® Jso V0l 520l Use S s ol 658 5L 6o 5m 1)

P s

NaOH _. Na* _+OH
) (& (&

23505 55my OH Gl 51 e /e e Y mOI/L o ;¥ 5 /e 0N Jomn 5o a1l
JOH™ =¢/c<\=\"mol/L , H* OH =\/-x\:"'"
HY =V/exyeT D OHT, =V exV e T T =y mol/L

ol sy (YY) bl illae OH™, 5 HY, gloa (S Y S )

S ol iy 215 513 Bl gme 55 1 HY, olie 5 308 20 55,0 OH ™, ol

)15 S i RS b S 5
B e e G ) L O g il s 156 5
sl sl -
S S OH| il S5 HY | & Gl s st Canl, G b 5o ool S 0l 5o

+

goamaolse &TdLgJ}l:u Gad HY OH™ =13 "7 dbslas 3l aolizal |

"JSM



\'acjawi‘j,l.mﬁﬁ

vl H' x OH  =\x\o'f
[— Lb.\:b) ,OH"

(fzwd VXYM

\ Y v

(A VYoV M ey Ul ) HT,

a.uab‘bau‘}gw))&gd),bdqt#})“}b)})“du‘jx&m‘&idw}l}nﬁdyé_"‘_r‘}&
sl olse 'J;-ibo;-:w@xw‘ﬂéwo*ﬂﬂt~-\3)‘°u~;~’~°“.~3)‘,-§i-\§~i'-!w“w'
5 o bl V7ex ) T Wl CBle g3 O Jeols 4SSy sl L G e

OH 9 H+(@‘)du5ﬁm«&di ‘_stq.‘,buﬁl.”cu.aﬂ&g] Jé—\

()
.C«m‘xl,"
H,O] H" _+OH
) )
H' =OH,

1y 1] OH gl g ) ey HY g g 31 s gien] o] J slone SG 55
a3 H oy b oos S Lol ol HOT sl glasbe aily o0 50 Gl o Jsbone S oS
VM g ol adl) S laie 1 ai O 53 HY g e o 550 0 com o ole ol 2050
OH™, b Ltalsl HY, 8 s ol i o015 oSe Cons (OH™, L HT, (g o508
(A Ol o ol Sl 51 a8 b ol J sbows 53 OH ™ sl il oyl 1l 5 9 oS bl
il V) TM 28 e
H+(wi> W B ) i (OH sl 5 Jﬂl‘ (b gl J o S 3
w30 Sl JOHT, K )t oS 6lol Ol 4 |, NaOH asle oS 5 S (5 3]
NaOH (s ,lais (5 S 6l b aS o5 5o Sl b o o (a8 ) HY s e 555

0\



D o VXV M Ll OHT, Ol g
JOH™, =\/-x\°M
ol malys HY x OH7, =1V =77 (gdolas 5l olizal b Jl>
- :\/ox\e““
Ty exy o8
Slea C,.M\H+( Lg\.@.yg,\laJ&j\j\ooco‘OH ‘sl.gaygalzls‘j)wd\);
d)Lu@‘j-"'J)L"-‘u‘*u‘jL* 5,15 599 HY uyhg\* OH uj)\OOOOJQJJLU)JJ&J
;&mgidwgwm;&); I, ,OH™, 5 H", ol ¥ ) Jods . deos o ol 555 5
HY > OH™, & g ghows opl 51 S0 5o atied Sone] Conely o J gloms a0 o0 0l

=\/ox\'M

U ¥ H =V 3 u‘.idw)’“ 2 OH |y H'| ol gadnl, YN Joue

—-\y
YO C s ¥se HY =\

y 4 0 f Y Y \ J s

Y Yo y o y oY y o0 yoF y o .H+.

\ ) \ Y \ 0 \ v \ N \ Rl \ NP .OHfl

aibg HY >V VM e OH™, <)o "M ke (YY) unel slg gl s
el g g Jay i J s
H' = OH  =\-"'M
P i 5L YN i o U b J o 4
JOH™, > H",
(V5 700) ok sl sl o
JOH™, >\-YM ¢« H' <\:"'M
il e OH™, =Y/oxV "M gl Jghoes K o 1o
Sl yui> HY, il
S b 3k bl Sl Jghoe ol LT —
oY



. Yo fdolee a g bl 1 s
H+‘ :%ZO/OOX\O_V
oX Y o

0/ex\*M
'OH_. ‘L,"i‘jl") ML@ o/ O X\ Y JAC)\J‘?)J: Y /eox)\ Y JACJSM\CQ&\)_Q
SOV VY3 U PESPRICRM RS © RS e
t 65k gl sl saen il
JOH™ >\-"'M: H" <\:™'M
Ol ol Bl (b slos K s HY, OH™, 0,0 ool Sl 4 o 5 L
omedle L HT gy adale b badan | Joloe & oS L ol ol
() .
35 <oy HO Xt
PH -3 55 s s3lizal 'pH 56 4 (28 51 J ghons S S8 L (Stom] 0l pn i 5 5
e, & sl b H+C)x¢~m¢dﬁuyru&p&)@ syon Jslone S

pH = log - =log\—log H',
=-—log H,
Lol 1
pH=-log H, (Y-Yv)

Gt sohily o ghae O H, S 15 gl Jgue o pH ol 5 gn YU (sbolan 51 oolizal |
b ool Ol me alasl !l 5 aab VYO L 5 VY LY L1, pH conl oSaa Jla ol 20 & r,‘..S
an VEEY LS 5V B el gl s o 0l 1y Jglone 4 oS

Ol gea bl s & s 15 V¥ IS pH. alide 3,8 o2 00 ol 1,
Pty ol ol ¢l adl HY, =V e'M 31 L

log) « ™ =) (BU

)38 g4l Cilidea )]s 4 Soren P.L. Sorensen «crd ) sw Jae 55 63 V4¢84 Jluw ,3 pH C)Ua.«a\ =\

wCaml o ol 055,48

oy



pH \ Y Y ¥ [ 4 \4 A q \e AR 'Y AR §

OH oy odile

H oy cble

HT ve 1o 1o 4o 4o 1o 4o 4oV g oh et e ) oYy oy
OH™ 1o'T 4™ 1Y 4™ e 4oty ed Y e e e e e e e

» wmy &bol s &
o] ContlS i3 st Conls i) 3)

OH™, 5, H' pH |a5_Y_¥ S

i€ e o T=TY sl
pH=—log H" =—log\:" =—(=) =)\
el S J gl PH S s 4
S dsdowe il (HT =1/0xV oM S 1, Lalls Of pH - il
Consdy ol o g ] A Sea HY Jgo /o) (130518 15 Jsbows pH —
Tl
S dslows pH=A L Jslos 01, HT, -

1

,pH=-log H" =—(-V)=V —Jll
>/ \mol B

" H _ Mol M=y -TM

. \L —o

‘pH=-log H" =—(-Y)=Y

pH=-log H" , H' =\-Pl=\."'Mm -c

oY



L oo o H sl clile ol S S GTpH s cail ol J ous 40

01 53 em Caolin 5wty o # 41 PH L Jghons )5 HY (slgip ke 51 s oY 41, pH

st OH slgp chalé ol iy o pH el 55k J s s p ol iy J s
b A 1 pH b Jsle OH Glgi g clile 51 iy Ve 4l pH L

Y0 C 2 doeraslse 35 oo AT pH

Jb i S ) Ko g —Uﬁ
\

JU 5 SG b SIS 50

JU 5 (g o) S S 5 500

JU 5 (g3 Sl Syl g ——— [ A
oL . DR Dy
Jus =l v\m'uﬁjﬁn — e
éﬁw&hj; . e i ) Sz
— )
W, — | T
JW A SUT
SpaS
S s
ol _ ”
_ (RIS
. | Q;u‘)n}w
ok ol ——
A6 Ule 9 > ﬁu%’]
s o by
ol o A
; JUs ot WS 05 e
s ol Wsel by ———
. o
oS 5 3t (D) b st gLt J s
AN
Mg(OH)y & (MgO,H,0) (5o pd ———
g AASN [P JWRRE (K0
Jlj s b S e T e — Jus S Sl pal
Jbo s (s ol 9" Jbo g2 3 5w
Jus ol Ak JLj g

) FYPS P VRPN B0 JER W S JURE W JERR IR B 1V ED R W A O

00



e

2 i s 550 50 Jla gl o)l Coranl 5Ly 138 ooyl 3 pH 28
6l 53372 35 PH lokin esd 4S8y el 23Y 15T el (5 805181 g &6 e 350
Lgiﬁa;a_u,s)éb(,é‘pH:\—\‘dlﬂdaw\ﬁb.;)\;‘;\:«egﬂ PH 40,5 oab
CwlpH=5-4
Sty Jaa pH 4 LT 05 48 (50 5 el gl s o it ot o
)'\C)BAS 3,15 55 s PH cnslin 5 dslis gaals K S SRR Pl o)l

wW;&lJ\.ﬁ@wJ.}pH C.s;oh‘

s bl g 0 g al s ey i el ]

S Col pl S S0t S 3llir 5 3Ll lgads) 1Sy i mlio s
SOy 38 s 5 458 0 Koy« SOyt 513 55 56 s b 1) S (60 laae o)
Pl o i PH - did 0 0 3me) « CaSOy iCol gon oS 50t Sl Al sa | Sl
SaS 400 aslu, g ¥/A 4 SOy K 15,8 6ol b atb g O 3pa s lazl 3 & 1
Sy 3 PH 355 JAS il - e G131V /Y 4 680 3y 51 15 Janone pH Sl
S g (S g Sl 5 SO S (g0 5 i 51 5 il S50 Jguama 033k 5 J puarea

S 51 s iy o sat s .w\&;u\jb}gdjbrﬁcszpH s
ol Gl S o B o puamn e KL it b 1) Jas BB 2 g Tl iy
5 s gt J s PH & 35 0,2 S5y - biley Sl V/O—A/D (s b J s pH. Juas
'))")Lﬁi:“‘fu'él;" J sl

S5 316 adl st pH 1o al glass pleo bl )l 5o Ll $leS o
23 6 S e o

01 328 5 (o 23) (ianleld 5 imndpms) =¥ O

US55 il sben T e 6 ol s i b 25 J one & 3 i
soien yon J s S S8 4 05 0 Mty J pgoms HCT e gl J e clile ' 5
Gl 8 s |y el SGAS 500 Jghone e (a2l sban ] e o (5 e J hons)
£ ) gl il (o8 JolS ot (28Tl ot B & il szl bloa
Pl Jo8 sleasSly

\— Neutralization

of



L JalS STy S et s)} S ol Jsle b & STy o JS sonels S o
4 &S 5 b a eS| (G QL&KMJQMM\)@WJQ;JAL\ Sl oS
oSyl il dlu sl Sab &S sba )"j@g‘SLJ‘\SJW‘)Cﬂ
Pl 3 g ge S

i S 3 a5 Tam) el oIS 3 LS5 J sl o0l 4 3 85 ST, o il
o U g by IS STy el 5 S 2815 il S S J sl oS S 5 Ksp

BaCl\-(aq) +NaYSO\e(aq) . BaSOy, +YNaCl, (Y_YA)

w5l ol JalS 5 )l B b 5B o wasle Kol o o (2815 a0
) $pSals, S 5o LS ol 4 25 S

CaCOy.,, 8&; CaOy, +COy (¥-Y4)

Sy aile .l S sy STl G o S 5SSl 0 S15 po
PR PE W (YU .Y I COR R WO IS WS

g e S Ol 53 WS 5b (558 5L) 3 m 5 (5 55 deml) HCT 5l

HCl,,, . Hg) +Cl () (Y-ve-)
NaOH,, . Na'(agq)+OH () (*-¥v)

sl OH (ag) 5 H(aq) o 05515 Mos
H+(aq) +OH_(aq) ] H O(]) (Y’_\‘Y)

w‘a-\n\.)?}a(u\ )g_s’}’f:“-"sj“&‘3}“1%“‘&1\5‘9)“}“&5‘))3

Pl el >
\ \ \
K:—:—: Y :\X\e\\c
', on, Ki v
) <

DA G 3,0 |y sdumins o J showe dans 4 el S S 550 i (2S5 s

i NAOH )< oN s b [ HOLe /N 2N o 2 o 02 5 o 55 i o

Ak 0070 4 NaOH Jplows ) Jo V L olsie 4 8 385 adl azils bl S 0
oyl e 00/ 4V spam 5 Jaolo Jhors o 350k 4Ll HCI J o

ov



o Sl oV e o M i b 5o adyl dend 2 Ju 000 0 H Chale
pH=—-log H" =—log\ "' =)

@Lj«ow&ﬂbo?ﬁpfl \J—:aii'w}’do*doﬁxd‘j“smﬁ@;v\l‘

59 Yae Bl 3l g0 o815 b 4 NaOH o s Voo (531 6151 4 H (S alons

S e S b5 (S5 G 2dls 500 53) s 80 b | saimian 3 g J s stsla ]

b, o da 5 pae glizul 4) S 0 LS (JupH o&aus 31 salizul 232 50) Fd s

Poso Jsloms JS ame NaOHe /N0 oN id Juo Voo 005580 51 e (2S5 0L s

Voo om0 o 1y sl i b s Sledhons 5 Bt ] 3 ol 2

/NN el SIS s sl en By 5 el (3 HCLe /Y o o N Jghowa 51 2 oo

chle Jol i opl s el s 0oV e =070 Jolone S e Ll Ll ouile 3L 4l
tb Sl 2l b g 50 HCLJ glows

N,V, =N,V
ofVeooX¥eo/o=NyXFe
Ny=:/-#$V N N,=Cy

pH=—log H" =—log:/-#sV=\/\A ol
:w\grg\}&h\ﬁa\péwéul :}MJ}\:UJQQJ;:JJ.,A\Oﬂ OS]
of/YeoXYe=NyXVe
Ny=-/-¥Y4 N
pH=—log H" =—log:/-fYa=\/YV ol

d}sﬁ)ﬂ.fmﬁw‘é\*b“}MJMﬂju\r‘h)ftju\:*r”gdjﬁé&}oc-“‘e
p s VAP Vo byl e apH G Lubw
) NS sy o S5 2 0yt Lol 3 g 2 s 4 8 sliind
bl R pH b el 2 La 8870 s S poms Ll sl a5 55 0 /) 0 oN
N, Vy =NV,
of/Veoox\/o=Nyx44/-

OA



Ny=</oVe N

pH=—log H' =—loge/ec\e=Y/cx s
W‘JM\PO}S @@&M‘J}Jéu\;yﬂé&f«/\édb}
N\V\:N\'VY

o/Yoexo/V=Nyx44/4
Ny=c/c00)
pH=—log H' =—loge/c-\=¥
LooS 6 U el & S (oMol 15y L] 550 J s 1l s 00/ 55
(.gbda,wlau@:s.\w\ru 230 2 03 mloden; (5,1 o sablal) (iS5 oL
g g s o /N Il opl o @S ol ) Jue 00N S 18y cl ol pH=V /0
Vo N s IS m S 585 5 53 LS g Bl omie B 53 sl o) <N
FeeS o Jue ) Gk 4 PH St 15 Bl ) o el 2
NV, = N,V
ofYeoxe/Y=NyX\eo/\
Ny=:/c2e\ N
pOH=-log OH , =-loge/c--\=¥  pH=\¥-—pOH=\f-¥=\-
Loyl il s il s 8Ll 5 g i Joa OV /0 48 S o Ji5 5o 1y lalad U
P Cudls et
N,V, = NV,
o/\eoxV/e=Nyx\e/e
Ny=c/o024, o/cc\ N
pOH=-log OH , =-loge/>-\=Y  pH=\Y—-pOH=\¥-Y=\\
sy i Voo g he e Voyo Fope il g 5188 8 PH Galons 4 5 S
ol i PH (Stoalons 5 3t Lol 3 g J s 51l en Voo /e o Gy el 5 5t il
N,V, = N,V

/Yo oxBe/o=Nyx) 0
04



Ny=¢/-Y*Y N
pOH =—log OH |, =—log-/-YYY=\/ YA
pH=\¥—pOH =\¥—\/FA=\Y/0Y
SR JPYRTAPYT TR W ESIRTC) I gy PRCNRER

°/\eeNNaOH b ¢/\ e eNHCIOo/oml 3 5 s =¥V J s

pH s 43L5) o[\ < ©N NaOH 2>
(ml)
Voo T
VAL Nfelve
/XY \f e/
\/fe Yoo
\/Af ¥o/o
Yoo \AYE
¥/ Y44
Yoo 0o e
Vosoo 0o\
Voo 0\
ARVAY4 $o/o
\Y/YY \&TE
\Y)XF Ao o
\Y/tf 4o /0
VY0 Vooy/o

JS) S gt oy 005530 0 /N e o N g id Jo 514 pH | s i Sl
335550 YU St (5,1 o (galal 3 gom (gamb > gt ] S 5 gud 0 Al e (VP
5 s g0 i g ot L] NaOH J gowe 51 sl 2l s T4/ 8 Jlo 55 VU Lla 31
Al 00N & 8y sm gam ot 8| 2 a0 /Y a8 ok sy ¥ (00311 4 pH &
(Ve ¥=5) ol PH 5 ok dmly £ o o sl gos 46l 5 pu

%o



+ |
\Y|-
\Y
W\ (-
\n
q u:*‘bﬁ Jsd &JMJ°JP
= A
(=%
VT Jsed p 2 ) SO o 505>
?
a_
fr oo (20K, eis g0
v E
Y_/
\
| | | | | | | | | |

Vo Yo Yo ¥Fo Qo $o VYo Ao Qo Voo 4
(mL) oo adls) o /) o °NNaOH px>

°/\eNNaOHL */\ e eNHCI 0¢/°mL (3§ i =Y S

‘)d})‘p‘duo\ﬁ@ PH =1 (sadd a8ldl 5 gm0 2 o) gt oidls G 5o

ol paenis 5 ol (PH=V) (65,100 alal o gomin ilas sl Tyl i ) 55 -0l 5o

Sy s 5l a8les] s ol gn Bl s g salizal e pH oaws 51 o)l 5 o os&iiila3l

¢l s Sl el ol s s ez b b 4 | 65,00 gl 5 5 S eoliul pH

Coanad 4y Loy o PH (055 5345 15 s Slulis o s guign 03, ) 4 ol gabail o

oo 3lo s SO il sl aas oyl 550 5o .ajJ\SQQ\}E@MJ;Q)ﬁ_&WW\)
gl i Colo cilead el ol

b 2ol sen (g5)len gtlals (SAL L 5 5kl s sl it 255 o8 5t 0 S

.3 g0 gau@\Q\j@ﬂpHa&u;j\w PH il ;| s pH (s 51

7\



el 5 s Sl ¥
S5y 55 (In7 ) w5 (HIN o) S0 sl 5 g0 4 8 I oo slaton]
Sl Sl ol 4 T el 5 e S S L 5 I s e 515 S, 51 e
~-’J:§g° Sl el s 5 sl T 53 5k 5 el ‘_55)
28 ot 48 ol (K5, Ol Gl 5L el (S5 Sl S5l solizad Gl
Pl 15 Jolai Glae gl e 53 058 53 el Jolai 5 ol 3 5m g0 Slalii o] G s J S0
HIn+H,0] In~ +H,O" (Y_YY)
(V) al (N34 (D34 (V)
st [ HIN & By Ky STl S gn sl 055 5k 5 el 51 Sl s

P Cuils qply s Gl H 4 |, HO'

JIn", ,H+,
e et (r_¥¥)
.HlIn
tCds olis s e a |, YY0 dal,
HIn, H'
_ (Y_Y0)
Jn”, K

PHY 5 HY clle ol Jais o5 clile g S50 p 5 Chile s S o0 dlia D
5 Baed it (51 o el Juiy 5 S5 sl SLalics o 5 00 51 (S 0 g s
O P B N LR NESTOTE Sy S SUOW [ NSO P BRSSPSR
Vgara |y 450 5pi pH |2 o S s bl -l Ky 2 (A G 00 g pH) 225
uaJL-‘»g,jQ)‘L‘h@\é&)\m@}}\éw\oid&.ﬁﬂf@ﬁy&.&dd&
g\pH(,g\,;q;umd\,‘ gL al G b a sl YUY 1) Lo pH S cul S
LoYse Vo7 ol HY 50 il ailh bosn il 5o el F 4 |, (pH=V) L2l
HCL (o8 oo ¥ L) o8 oy 80 spam 5 5 shi cal sl il 2 5o Jgn /00
5V ST ) SIS 55t e gona (o5 6 51 28) 08 /o) Lo b alls
.r,,;SAéL‘p\ Q\J:.“J&.@Uﬂ)\;

losle s J 25+ ol 8 J 535 el wolizaal 6 W3k (o1 iy o (6 84 5 jaa
£Y



53 Isbon al e 58 4 1 o JSINT sl sl T 5 o K s 5 dalr o
EPYPORE PV PRV FE ST O P PR SO B DK CHAE W [ S
o)l b i a3 0T e o (e 206) "550 et b sl o]
Jyos o OJ L e 65355 63k Jaoma 53 5 a3 Sl a3 s
(PH>V/5) Ky ol g3k Jawmn 55 5 (PH <) Ky 5,5 Sohomel Jaaoea o G jan ] . Can
.»;wow‘;;b}fdu.@m); \)Mdﬂmﬁjﬁﬁdub\”_\”‘bk sl

Az BPH )3 U 5 20 dd&lfm 60,?@&.2 &KJJ Jx.iidd.‘a‘: =YY

pH \ Y v f 6 £ \ A S| AR \Y Y \¥
Jeiss «—r 25 NS e B < ! >
Ll J i RS
ol «— 4 &b | 55
(sl i)

828 A5 5 S e gy p1 =YY

Sl o sdigr woliial o 2 5105l 51 (ol STy S 5550 55 (oS Stenlna 1,
P25 ol A8

A+B[ C+D (Y_¥?#)

3 oaiiS &S g S chle i bantpe ooy ek b & 5 15 5 pm s Jol a&a
:w};m\)J;uquolj@hlﬁd\)uﬁ;u‘j;u
.C..D,
=.A..B.

2 335 Cowsy Sl slgiS Ty o0k s S (6 b L;JAL‘)'T Ml Gl o adilis )
2 CJL” el Gy ppn aliliy) Jool 4 & 5 K5 00|, L“’OTJ sl L;.Lb(mi

23 Colid (g ) ol 3 b s 550 Sl Lo 50 8 e SISy p e
ale cdlbu s ol LS

el Ky Bl U g 55 s 5 S il s b )

K

(Y=rv)

Y— Methyl orange
Y_ Common ion effect

FY



LS el - pesbes NaCl 5 glecl gl Jgons 6 Y0 € slos 5 bl g o S 58
5588 L3 b s g oloxil Jons 035 08 4 5 0l 5 dale S 51 Lo lhe i
P29l A 25 Jole o sl S el Sl ey Sl

NaCl [ Na® _+CI” . (Y-YA)

(dal>) (&N (&N

s Cl_) H+dL€ay_

..A:)’@ Pﬁj b YL‘ J.\Lﬂ" ‘U“\J.é‘c)i‘ ‘rﬁ‘bﬁ; JL} J}l’b&).} b CI_O}!&;\EL‘C)K@‘L.
i & ] S e J o 53 3 5m0 Sliip oS I Lo sl il ) ol
gl Jos Jae 51 ClU g 5 olani b ol ki cpl 0l 1y -Gl sl Joand
SIS Gl Jsboa 53 35m 0 NaT sl b s 8LICT lg g 5 6olaes a1l -3 5
S op g il b IS w6 lke 5 0

sk & 150l 5 00 salized NaOH L J s 51 HCL Joe J gloa sty 511>
Gl Jslou 55 Cl sl U Nat sl p o) 5l golam o g g0 W ol syl ke )
caids oSS dals NaCl 5 a0

Sl G S w0 0L | S il 1 51 G S0k i 5 Slgeau]
PV Cl_dﬁuoﬁ‘);\ Sy el ool ails :y;t\,ﬁ\,_]}bupsu
s Na+r;.§

Oy Ol g cdmys 355 0 02 Clo ol L ol 51 Sp il 31
S a1 J.)lx“d‘a.\ﬁ)'r.bj Jole 1 o5 o rals caw s Jolw 50500 g0 00553 el

2GS S Do S S st ol S sliSa Ul S pia oy i
ol CdVm &y o aitls o 5o STy Sl bty cail a2l oTL S a3 & J glons
sl sl ol 1S alls Ol s

el S Lalls O s o] Y 4 s HCI L NaOH | ylos 55 NaCl <l

ol 1S als O s o €ty s CaCly L KOH | glows 5 Ca(OH)y <

Slade (K =V/AYX) 0) 0 )N Mcdale bl Sl Jlon 20 St o o0
oy S5l s \;M\MM)\.\L&\U:%\}\ .@3;45\.';\ g,j;,,.\f L r,.:)w;r)?/\/*"

7%



ERIE Mld,&\&m
..\5\1@&\5%/0\/\@%\/\”0}\ . ‘CuL

o1 5,258 5 5 it a3 ¥ — A

G5 s L e J e (S o w0508 sl GalesT sl o sl o
238 sl o sl (a8 Ll ) 50 i dim 018 4y 5 0 4 S il ol J s
i A a3 Koy s 55 @ K5

Jale 5 H a) Jule plaSous o JS i 15 Ll i Jga b 53 & 550 50
b S 53 50,18 5525 OH (3L

onide m (32 Gl by Cel dl o2 ) 25 AL s 5 JJ@E L
33,0 S i 5 bl il st o S0 o a8 e Jl Ll e
S o 08 gl 81y S 5o I L a6l by

:C,....Z}SQ\}E@ \;M\NJMJJ}»)J

CH.COONa &

Sis 4 Ol S wils e s H,0]
Dy s S e

H '+ CH,COO < CH,COOH &N (Y-fv)
NaOH

o 5 i Y Y e YA (leaSTy 5l dols lgp bli Jus
g has OH™ 5 Na'slg g & Wl 5k 4 5 aib o 65 5L NaOH | 5

Gl g g ol 2555 51 - CHRCOO () 2 H+(&1)6L€Jx Ok 2,5 =
S olaieay 5 Conl piad bl 8 558 4 ool CHLCOOH sl S5 YN ST

\— Hydrolysis

#0



STy Ao )3 00 g o e Y ¥ o LSy 0 HY ) o Al e oo 0 S8
)Ay@;i&mu\dl@}ﬁy)\dw :\.Aau)a.s}uww Coly Cronw 4 YV ol
LSy pam 518 o s (53l Sl J gons 3T a0 sl331 OH ¢y il
b gn 4o Y XY ST PPV YOS Y YO
CH.COONa +H,0| CH,COOH+Na*+OH" (Y_¥Y)
Ca d] S5 sk
Py bl g L YXY g Sl gy G s | YXY 1S SIS
(CH.COO™ +x<ﬁ+)+ H,0| CH,COOH Xa* +OH"
CH,COO™ +H,0| CH,COOH +OH" (Y_¥Y)
S8 S 15 0l 5 slo Slali o bl s T Jslons & Canl s 2 4
'-’))Tg‘)-’ &T Sopa 1y Juds 5 5
Pl 1 5 Jol g ol Sl s el st gl g0 ol Jsbone 53 AT oy
Al(H,0):."" +HyO] . Al(H¢O),(OH),"" +H,O" (Y-¥¥)
crlys Juis g Sl 55505 geml ool t%}fm&:‘}njabﬂﬁw‘d}’u e )
ol Sy doel S ALH 0D, ™ s gl Al 0l 53 05 K5 J s
ok b
edasas a5 ewl s 58 £33 34 ) s sl K 51 G2k o5l p =)
Ol 2 Ao adadl Sl sy g0 sl 4 Do denl 8 Gl pay a8 0 S
Ao 2 bS8 0 s pad 53 50 p ST (‘,J)J Jud‘jW‘fwur‘
HFE U ol o 5 ctad jlows ol HST 1,5 ‘w\w F 5l STyl
HS™. & H'+S™ K, =V/¥x)-T
HF. & H'+F K,=5/vyx\e"
Sedsoass a8 s 5 (Sl 58 £ Heel () a3l S5l G 0558 2
S O) 33 i asad i adtly jhead Jio e 008 4 by slslal A8 g S

sl e b 5b 1550 s, NHY g 5l i AL(H,O);. T Jia Syl

by Ky 5 St by Ky o) 5L 5 s T3S0 05 Ky 5 Ky o & ol S5 0L 2N
e i Ky XKy =1/ ox) -7 gdlal, O P s (NHY

144



.Al(H,0),0H,"" +H,0] AI(H,0),," " +O0H™ K, =v/1x\>"""
NH, +H,O] NH{+OH K, =\/Ax\-"
ot
ol sl o g8 ey aais f 5o 1) dedd g oy s G 28152
AR e g
ol Sl (513 Sl a5 b oy Ol 3 1y Ll gl 50 ST, Y
Jeols J ol S s 25 ol Ky =1/ AX) O Sigl sl K, =V AXY D
Sl b conl gl
S s s (51 oS 4t 5 b s g Ol o | o) r}é}‘T}:J})-\ch oSl =Y
ol Jshons o 2> o2 5 o] Ky =V/AXY 0 SLgl gl 5 Ky =5 /A%Y " adl
[P E oty RV

613,18 5 ot (31) 0 5ol led s ¥4

b gl gl dlos g 5503 5 5L — el lgiS Ty 5500 5o g0k Aol L o586
b o geal sl shons b Mool b Sl o Wil 5 Ky oK sy o pH Ol
e Ll 3l

Jsbous o1 & 5 el azcls HLas | 3 el St disle Chend el S 51 J sl o
s Juol (655 3L SO b sl Sl (2S5 518 CHRCOONa asle desl ol 51 (S
Pl a1 S e g Sl o dwle slo] cwl

CHCOOH| CH.COO~ _+H" .

: () ()
.CH,COO™ H",

K = (Y—¥0)
,CH,COOH,

+

. CHyCOONa. CH,COO~ . +Na" _
: (u“) (L;‘)

o3 slain ep i o s o SKSE S bt Lo 5 55 ey 2801 S 451 o

\— Buffer (thampon) Solutions

FY



S olokie 4ol ool ldae 5 gk gn el Sl J gl 3,15« CHLCOO™ 0 il S a3
a3 S o a5 1 ) Szl Gl S50 s oad S5 Higlgn b il Gl )
5 cpad sl S§ ol 715 o il o (2 bl Sl J s HY (5 clile
Blie s Jglous ool PH sim - 0,13 6lops  Laopeas caibgr 6 58 LB S b ondl 0] S
|y siolesl opl dl s o a8 i T i ks 5 A 0 gl 5L L dunel Skl 05 5 Ll
s ol 5 ol 5

Pl CHEL el ) Ll e 5 ] Sl Byl 31 sl Oem
PH . 5 e O (0omL) Koo S8 iy 45 5 1S g S8 iy S 5o (il
S5 b a2 S0 031 ptes PH o8t 3l solizal L 5 pH 32 SS w1, 50
53 PH oot 4 43 a3 i 1) W6 PH 5 3 1 55 51K 250 HCT ke (6 58 and]
--Wle@ﬁ.ﬁw‘ PRI

Sl iy Sl o1 aS o Canslin pH i Jlie s Sl J e Sa) e
smsdsu o Gllia s CH,CO0™ dké-‘)‘ st J ghows 3,15 ol 516 HT i
3 gl o S8 oS \,\uaaa\f.u))\@.\;.» \)M\;iwldl{.\,ﬁy)omdj 3,1
S g i e il g ol Ly 0t sl Jshone pH

dl 01 3350 50) 0 S 5 oo sl S gtet bl 518 e JS,5ba

b o 3 il o A (o ,L‘J\CJ;J‘M\)U\&}W)L& 5IL (e
Sl o5 Slea o puigr sl (Jailona b 3L) ¢ 5005 Jslons el i pH \J“"
A8 5 g yonn i 5 b sl oS lin el 331 51 53 (T PHL & iz ol s & 5ual
i g enslin PH it 51 03 o G L T SV 5 bt 5

i NaA ol i S 5 HA Gind sl 5188 15 ik Jsbone 6 pH o155 0 Ul
ifrz):T Coaddy p ) [ 43 gui s

HA| H"+A , NaA. Na'+A~

HY AT HA
HY =K, —

K T . 0
’ .HA. QA_D

JHA,
—log.H+_ =—(logK, +log It )

A



lA_l \

H=pK, +1lo
p P, gHA

NGO PV HA sl 5 el 68 cd s SIS NaA S Sl o b
gy by ailo Saia by e YU Jols 5o ATl i 58 Ul B Lol 5

s OlE s e

(pKa =_logka) (“—f’;)

/
AT = S : :
! 0 pH=pK, +log ‘
HA = sl o el

s a5 a3l J o S PH tnlons & by 0 o 55 Ul &
b b e o/ IM B L (K, =1V AXY ) sl Szl Jals J showe a2 J o
Mw\)‘g&prﬁJU.a C AR D g2 90 O/OM_C‘, °/TM_g‘; /WM S cble

--&)}T Sty |y J gl
pH:pKa+10g'°§w" >
RSV I
PK, =—logK, =—log(\/ Ax\ ") =¥/ V0
pH=\°/VO+10g%=\°/VO (A J s 5
/¥
PH=F/V0+log— == ¥/V0+/¥=0/-0 () J s 5o
/0
pH=¥/Vd+log—— =¥/V0+:/V=0/%0 () Jsle o

n

sy Jle a0l a L L (251G 3L o SO PH i Garalone 1,
e

il 5 Jeols pH s 1 J e

WM o] K S 550 VemL _ il

CSp & Camad 8 (5 5L o 51 A S 4 1) IM a5 500 e Jsloa V omL o
s ooty Canel Y e o/ L r.;_.w},\:.wlgig;w\%sj",;;\

pKp = —log Ky, =\

74



i
Tl )y oo L] ] SIS 5 e — il
\ emL
Voo omL
ol I3 HY Gl [t J o 53 Lo 5 ol 5 55 ] 6 HCL s 52
Sl sl Jslon 55 55 H slg g .ol HY J g 070N sl ol 51 g ofoN il sl
sl Szl Sl S e JSuti soad S5 bl lgn L s )ls bl e 5 tendl
Sal o/ mol/Lgojlnla bal slgy chile ol caims g |y (=1 2V )¥) o588

X\M =-/-\mol

cab g
H* +CH.COO™ [ CH,COOH
il by a5 o Lay 151 /oY OI/L 315l Ly s Sl
IN=o/e
sz\‘/VbHogﬁ
Cvere
pH=\°/VO+logﬂ:\°/%‘
VAR
w2 o708 go5lul 4 () Jle 4 Cund pH ol 2l
¥/VO—¥/$5=¢/-9
4 M ] SIS 5 2 n Vo il 6 el 5 0bl g i 5 s
4l PH a3 0 (l5n & p0lS Lt o 1, LY 1 pHL i OF ) S
T ) e Lol OH ¢y lade — o
\ emL
\oooml
2/°N 5 a3 g S|y chonds desl Jga /0N b cOH ™ a8 5508 lgn Jpe o/0)
Joe o/ danl Sl ke oyl a0 JSiis |y Lol CHCOO™ sl gl 51 o
5 el b Slgle w5 L Ul b e G e o0 ) Ll e il 5
ol S

X\M =-/-\mol




JARRYER

H=Y/Vo+log— "

: ST
Yele

AN
=¥Y/vd+log , | pH=Y¥/A¥

ofo

el FIANE=F/VO=2/24 :L I, pH |,u%

N L P e A S R ER VAR RUTS1KH RS o) < S R

Lanlsn LULY 11 pHL b Of 23 4 YMNaOH ) oo Ve (3] e
il oo pH sl 0 gl & ool 81

26345 s 85,1 0l L ona pH J 25 5 0 5sld o) s wﬁ‘ 39208
5 i bl i )1y e glgtiSTy 51 s s 5 a5l gl 420
st Sllad oy PH 53 ot eS| sl 51 (slise sanl ool 6 ma pH s LS,
W)‘WM“(W‘#)*%@W&;‘PH)J "SS5 5l
Ll o (5 e HY sl il vl posdle ol oSl (o pH o
ShatiS 1y ol 5,15 el 25 063 Sleann ot 53 PHL 3515 il (5l slo £54608)
s 52> ge ol S0l g 5 % s ploxil pHL s o S > i G
lidaaome s cul 51 535000 b a5 Jitun (bl b S ool s lgranns 15 Sn!
il gl Caols b il e lica

ot~
2304 3 S5 ol Sy Lol i1 G -l sl go3le S AIOH) )
VO B W Sdolas
1 Ll e STy sdlolan S gt oo o 1 5o 5 sl 51 S plus Y
3y et fde QLS 4T g0 02 05t S A0 5 g e
HSO;,H,PO;,Ba"™" ,NH;{,S'",K*,COL",CI~,PO{",Na*
KHCOy (Na,S (NayCOy « . NH¢Cl lgSs J shos pH 45 aS g iy ¥

\— Complex Compounds

Y— Micro Organisms

\A



ol Vigslua b S LY 51 iy KNOy 5 AgNOy( K(SO¢

ol Sl Jpir 4 a5y 0 55 1 il (}éri}ng&n& oS =¥
1,15 mols o ool J s S s (DS LY

J e b S 53 bl el S35 5 le dm sy ¥ 4V 51 ke T pH ST 51, -0
Sl asls 54

Jobs i 6o b NaOH lue 4> ey Vo £V e Ol pH &l ¢, —#
Tl 352 5

PH - Col /0N 31 /AN Jone 53 G5 SN el 6 (G50 SSE (540 Y
S i | J sl

padb Vg/mL 4, Y0 C les 5o Gals Ol e o2 S (55 S1 A

Sl o J g0 di Jols YO C Jlaie O 1) p =

sl Gty 5 ol dlaly 5o LK i — o
JH', OH,
HO,

=K

oA STl el 53 L85 o wals QT PH 5 HT, 5 (6 i an s (2131 L
(el SL SOl gy KS&) 0,05 e Sl

aed Oyt G505 LS5 512 & g 5t |y oSy ploars Yolas 8
il sy

H,O _ HOCI _ NH{ — o HSOy _ |

Lo gl sy LS55 Sp € amsn ) oty glacd Yolao ZV e
el s 1y sy

H(O > H ¢ HS™ — o HSO; — il

S50 05l iy heno SR P P PN ERS PRRW IR |
st ) osok Lol S LS

HF [ H' . ]
() (DI O)

8 I H G clle 5 5 Lkl 51 Sp 685 & s s

VY



~->)~'3L;‘C)L'>}L§ s34 HE 5l g laks oS pf |y slows —

S o Bl Jglows 4 NaF (gl — o

[,S s ol 54,5 48 p*w\s S 251> ) wrosr Jse )3 X8 Mdﬂ-\i‘—(_
(o J>

s S5 maniil 5l oo Slalid 0f s sl Szl J glons 4y 1Y
Ll e Jydeon s LS s Jyla ol 4 e et a5
S ey | e a2 J o S5 o0l 4o g 4L

FYEWOLPCRER"Jt G- RPN PYE VP CR 00! DI WO PRV % %—“‘

Tt (65 ) Sl o 51 ol N E
pH=Y/% o pH=4 _ 4l
JOH™ =Yx\<" HY =

Gl o HY, Jglowe 255 .Cl 8 5V Y4 C 5B (A sl s pH N0
$ OH, |,
ol g g S b Jpia 4 a0 L 1y Jslote (6 58 demsl i pleanss J 50 3 =V 7
S a5 Sl 51 Sp o cherd b G5 58 =Y
HCOOH —»  HNO._> HNO,_, HF_o HCl _di|
et 30 |y HyCOy gl 555 ol ol JS sl —VA
il 5 ot Kodaly ol 5o o s s gleasd sdslae S VY
H" x HCOO™,
K =
.HCOOH,

a

fail 25 polhe 51 218 Wl HNOy gl i 50 ol =Y
Kl i e = 5%}5)‘«..«%6-’)&—(._ Ko o ddl
a5 L 658 5L iend denl (g8 al Olgea | 5 WSS p T

\Al



S (G A

HCIO — HCIOy — o NaOH _ !

NH, _, Ba(OH)y — » HNO, _ »

e VIAXY 0 ) Sl sl K ZYY

s s 1) Ky gl —

cewsw |, HY, sl (CH.COO™, =-/\M , ,CH,COOH, =M 5 » — o

e 5 |y 55 LSy ot 43l Volee —YY
HO | NH, uS1,

HiSOy 5| e L NHy iS1, -0

HF , NaOH (slg) s 251, —

~v\u)‘

vY



