In(ﬁ l9a0> Slaazs oy9lins

3943 0ygline il (333 (S

3ol g (sw)yd (632) 26Ly « puylae pb Casd (e 6)g9lde
u9lde Oblisl (gly

A5 SGIS (ylas 8)gliue axduo 4y 39,9 (glys

AuS Sl (Sledel OYigw digad dzxieo 43 3959 (glys

-

@

Ca@




S dously

4add Yo ol oo : Solgils ol g ol

Yoo )0

&9 i el oloiol &b ¥ raxio olaxs alowgio 995 5,90 P jlgd &l

o o

(5,15 aob Fwly) &Yl

@9,

ol @M (a3 9 yia ¢ ol Jos jlz @lyls) ool wlus cmiblo 31 oliswl : 455

AL

Ao g0 dobgwly 0 g 00,5 Gl ) Cawlino 8519 « ol 018 8519 98y 313,90 38 4o

ﬁﬁ"‘“ﬁ'l':"“' ~
» AL ol diges ala )l dwle 9 A olb digos alaz )l 57,1s5 (1

Sl €

o= 9

el 5 i by qand¥l3S slosl 952 cpulall (o

(S A
- NH,
B3 o0 oolisiwl L cuia¥T Bis 6l «N—O“» S8 51 o sogyoe5 30 ol Kig} (o
S

s sl

Ll «

> Jobos oo99 315 Jbus (e

Slaws -
)38 oo e Sa b ol & oasd dlse SO S @b a8l gl (&

YIYa

Aol gowly 53 1y o Coawyd SS9 Syl Cygo 50 9 00,8 (et 1) pj SOl 51 S B (w06 b (o
D (o0 00l (o (S 6lwd 30 ouh Sgiumme (530 (3355 S (S 2 S 33008 v 0w 9 rudurogd T boglsio 31 (1

Wl 0018 Sl agS i b il o ST il ciigm b o) B w31 3T 50 4 ¢ ol (31,5 51 (ol Y S cudl S (o
23,18 JLail (65l o B 2 994 (o0 (65 10T 45 o (@

WSS (o0 03liiwl 3Y9d Il il sl 4 oy gkl gLy (LES dilgy CSlu 4o (&

AT o0 30 9T Sy AT golym yo PH XL ¢ O CISE 5 Johw 4o (&

WS JolS [y gy Jguor oo 0015 Blge 4 azxgi b

ﬁk:’ QT )\3 \39.35 ols odxo CA.!).;Z: %
SR

=

OMU 000(9)000 ooo(T)ooo oml.; l{ oim
ooooo(a)ood‘:\i{‘ ‘) )9-; ooooo(?)ooo‘jﬁz‘-j’ ‘) )9-; 4-‘5 ‘s‘) J‘i’v ‘) )9-; )9-; )-3‘)-.‘ )é )L:é)

VYO

obis g..:T).Z.:JgSJ“)O Obess cdale g oo o 1, «HC s HB .HA » SI00e 9 p SO ol dw Jolxo 3 gla S

Ao AsF ol 51 e S Ty )0 ) e e

o 990 0 20 & 0 ¢g. (a5
osg &0 5 & B | € s syt (S bl Jobre oo
k& (b ‘ ° C?O | 8 O olarses .
HA HB HC WS dwlxo |y HAQ:“"S:’. oy (@

foaw! dal plas ds by po (pidgs <l oy JinS (@

«p9d dxio ;3 L Jlguw dolol»




S dously

add Ve oy lol oo 1 Solgls olig ol P ¥ o 1 oy
&9 i el oloiol &b ¥ axio olaa alowgio 995 5,90 P jlgd &l
o pod (315 4ol Fawly) Y15 @9
A S gl B w1 43 o0 0015 30iiS S Hlsle 4 a6 b | O
L I T I
v Y \
328 Felo yud ouisS S L cawl JSailo oudss SU S 5 o) a
LY D) 2 S (o0 00ldS Sl G ploS 40 (22 (@
fuS o0 ]y 093 SuiS S caols i b Ol jo suiss Sy g5 oyl LT (&
Vve a2 Fanly 315 Sty 41 00 001 o liond GlaESlg w4z b |
pt
a)Hy (g) + 0+(g) - YH:0(g)
b)H\tC =CHY(g)+ &?)QL&))M‘“)LL’ i ....(\)...u
€) Jsbl + ool Sl = (Y) e+ O
%
‘x\‘_“ A
o ) e 5
o
CH
v
§ > €@ STy 40 «Pt» s (7
g () 9 () (1) slr 4 1y 00 ad i (sl 00 )31 58 (o loonls Jgo 3 b oL VU gla (fiSTg 50 (0
MU‘“’” «d » JA.ZS‘B)& ‘))‘é o)L'»'.w UJ;JA{L»AS‘ AL (g‘:
VYA T4 L M(s) 34 51 45 apd (oo L |y (bl 48,9 Sy 51 (Had o5 JSb | ¥
(. o)_._._ \
. ol oul RV
O.(g) :_-'-(-':.“ _
i (Mg) o520 b (C) o 510305 51 S plas M 385 ]
M(s)
€1y ol wilgd oo
" s g [y Al B a3jlge (iSTg o (@
E°(Mg"™ /Mg)=-Y/*Y V E’ (Fe' /Fe)= - +/¢¢ V E’ (Cu" /Cu)= ++/*¢V
«pow dxio 40 L JIsw &l




S dously

WdS Vool o | 1 (F3lgils pbi g b Sl I VPV
&9 i el oloiol &b ¥ raxio olaxs alowgio 995 5,90 P jlgd &l
o pod (315 4ol Fawly) Y15 @9
VY S Fwly 25 Gl w4 083 (o0 (LIS 1) ¢S — 59,7 FIPE Johw G 5l (o2 pb AT g gy Kb azgi b A
= o Y+ = _. an o Y+ o= _, ‘;r
2 2l E'(Zn'" /Zn)= -+/ E'(Ni"" /Ni) = -+/ ~
Zn «1» N1 ?Q)‘Q Ktily uZ..su .)5).7.&" p‘ds (|
— -
-2 CaBd oo 3L ) b (gl e o Cr « ¥ 2 b €Y » 3590 plas Jolie JSi 50 (o
_ - AwS astias |y cvoals 043 woSlg 50 (&
70 B NI psien |y 2 Jobw L5 STy
S Ao |y Jolaw (€M) g 595 509 2iSIN (59 5 (&
/Y S Fewly B gy 4 SO 4 azgi b | g
faps o 3L 1y (iiSTy AT« C LB A rdgys 5 Suolas(T
*‘ & B Coonndd 31 Ky plaS L5501 qam o (0
[C My S S 0 i «CLB . A
’ Sz icwl barpo 1) ol 8l SwloS 4 o903 (! (2
(S 9398 (3 3 (35 g — 1y pguigal il )
VYD W20 Gl SYlguw a2 (V) 9 (V) J50 lo Jo:g0 Jomnily sl v angi b |,
(1) dsct (V) g5 NHy » Js5g0 suoiws oilas (Y) L (1) Jsis olas (T
' Uy § odaBl b Cannl ad (1) Ui JoSI g0l
‘ » " R .
5l ’ o i’d l-.'.«s » cadle plas 51 A gl 4 (1) IS0 o (@
- Lo T~ ¢ i 0
& My 90,5 oolawl ylgi 20 «Y »
VYO S Fwly g5 Jgur wazgi b gy
(pm) gl | el | (pmM) glads | oeslS Uz O o3 b ol i F™ 99 5k S8 (1
Y F- 75 Mg™ | ool by (MBO) s 2 o 4y (b9 ol (o
\fe o v Na™ “1y2 ¢(Nay0) st gaaw b
- +
W ct A K bl (9 poS S i plaS Jguar o 00ld & axgi L (o
«p ik dxio jo b Jlgw doloh




S dously

. _ . DAL .
TTICKR | QERNPEI LI : Solgils ol g b ) V ow © oy
&9 i el oloiol &b ¥ raxio olaxs alowgio 995 5,90 P jlgd &l
0 yod (5,15 aob Fwly) &Yl @3,
V| Jale 50 1) pais oed (g clilé adly Ko = VA (T Jolad <ol g ;a0 o/+F il domasl Sl Jola cdile 1| ¢
3] Cawary
CH.COOH(aq)==H*(aq) + CH.CO0O~(aq)
VYa VvV, A3 oo (L ) ST = (39,008 (S gm Jok (Lo 23 JSB |y
2o 0o b (hogi s ey « CB A» gl o (T
faapd 5,8 cewl
i gh |y 6 5L g (B g Jobw woldi S (o
PLidgs S gw b Jobw 0,15 o &5 (als Gl 51 (S (@
g g |y 058 0
Vo by (o0 yid (o Ve Ty Jolomo pame g 00,5 Jo O (55ludio 50 1y dumST s Jgo +/+) p 5 (3STg Gallao | ¢
NayO(s) + H:0(l) » YNa*(aq) + YOH™ (aq)
9T oy Jolomo 50 1) S 3300 (g9 il (1
(log¥=+/¥) el yudz Jolxo pH (o
AN W Fwly B Glw g o) (Jobd aibobw 4 4263 L] 10
N«(g) + YH«(g) == YNH:(g9) AH = —3YkJ.mol™
oz § 9GS o (S s a2 ol jo SLigel (Jgo o yo il HLid yo s Labls b (T
Oy T0SS (oo Gy 4 (33902 1 (b Jgo sland’ 593 fSTg 50 x> w381 (@
Py C0b35 b el o8 Lod o3l 50 (iSTg 6 piy of3wo e adly A x Ve 7 (598 iiSTy Jolas cull oo slod 10 451 (o
Voo | op0igex « 3pdl (390 »
| Y
H b paie (29l Jgaxr sl He
\/”A LS“S‘ dos ; f/”r
v f C 5 5 v A a o
Li | Be Sl 03l oy VY0 B| C| N| O| F | Ne
$IAFY|  AlY Ve IM| YN[ ORIV | A81ee | VATee| YlNA
1} W W OF L e | W A
Na Mg Al Si P S Cl| Ar
YY/A4] YF/Y) YSIAN YALQ| Ye/AY] YYLV] YOIPY FA/AY
1 Y. YWloww oYy | YR ova | Ys | Y| YA | YAl Yo | ¥V | oYY | ¥r| YF| va| vs
K Ca Sc Ti \% Cr | Mn| Fe Co Ni Cu| Zn| Ga| Ge | As Se Br Kr
VAN FeloA | FFIAF EY/AV Be/AF| OY/+e| OF/AF DO/AN OAIAY] BA/SY S¥ION FOITY FAIVY] YYISE VEIAY YAIAF YA/A+| AY/A




dadd Y ol e ¥ asdo dlass iy | ¥ gomi 2 (o y0
ey sl 2 ool g ,6 abiwgie 093 5595 MRS 3190 4l
0 o eeal sleinl, 29,
VYo (340) (+/Yd) NHy (& (Vo) (+1YB) gors duws (& (FAR) (1Y) o (T Y
WYee) (IYB)lawd (& (BBp)  (IVD) giudg Sl (&
YIS WY o) IT0) cawys(T| ¥
Lo ail> (Sl sladign b 02,5 b ol ] 50 45wl Codl S 51 gl ¥ ST (81,5 (/Y8) 0L (o
(Ve 2) (1Y) il 00ld uSid aigS gt
(PY e GPeie)  (/T) 3,10 JLasl 5l oo daB 4y 398 (o0 (6, IGT 45 o (+/¥D) w0l
(IYB) a3 o ool puilind 31 0¥ g8 sl 4 dlowy well Gl i ailg y b 4o (+/YB) Caw,ob (&
(Ad )
(OF ) (IY8) T (o0 53 &y S5y & 03T (ygol g 5 PH SEE « OF €ISy Jolw 53 (/YD) o yob (&
| 1Y) Swed (& CIYB) Swab(T | ¥
(Y CIYD)AS o0 iy 1y 4o (O (VOIS o0d sty 1y 595 (@
VYo OA o GV o) (/T8) ] oo ouuig "Wl yea  /YOHB (1] ¥
(@
od oy slo JsSUse Lo Y
Oig oy = X Voo = =XYoo = %o
s o (slo JsSUga IS Lot f T
AT
(YY) GIYO)HC (¢
VYO (170) .ail o0 ( —SO3 ) Slglgum 09,5 Sly1o 135 (+/Y0) Sglo e (1] &
1Y) Sz (o0 00 SU daBl s a1 gy Gl (Bl 202 1305 (1Y) ¥ s (&
(Nee) (IYB) .S oo L 1y 095 SusiS S ab(o
"0g0 axio yd guial Gloaly dolsl"




B3 1Y+ ool wine ¥ aio slas iy | W ooz oo
1900 sl : oLz’.’.d é.g.)ls' A.Im.us.uo P9 5,99 pbé}‘sé 4.’[;
o),o.S G"M GL“‘*“‘) Iy
VYo (IY8),5565 (T| ¢
(I)H OH
M5 ) (ive) CH2——CH; |, Jo515 oL51: (1) (0
I
MY ) (/ve) CHICT—OCoHs oy Lir: (v)
COOH
Mb ) (/Yd)  COOH U vl SILSE, (V)
YY) GIY) -¥ (o
VD | a5 old (1Y) ] 5 o BT A o AT (o3 e Oyliliw] (adlS Juniliy 4 azgi b (/YD) aoime(T |V
CIYD) .l oo cbilis a9 Al i LS 3 juio 8 ool dyuy ol 45
(@
181 0v(g) + YHO() + te~ — £OH (aq)
./Yc ./Yc
(08 p)
VYO (FOp) (/) emf=—¢/Y¥—(=+/V$) =+/OY¥ (> (+/Y0)Zn(o (Y)Y (& (+1Y0) ST | A
1Y @AY e)(+/Yd) C(T| A
./ A5 ) (1TD) .ap3 o SidlS 1y g3 Jlad 65,50,5 561 1,55¢-/YO)B (o
/& AV @) CIT8).cawl 00lo )5 S Tg SO a bgs o log0d 195 (/T 0) oS gigo (32 35y guu(
IV (1V0).cawl oy lie (3T 635 50 w31 g0l p (S0 Sl b @a 385 125 (+/¥0) Bl(o  (+/Y8) 3 Jsio(T | -
0 ool il ,51) = (+/¥B) B oo 3L 1y 095U yidion @S T55 « & o Sy Jmdliy alails 53 1595 (+1Y8) 87 (&
(YO (o) (055 (0 @ 0 05 Al 0010 Zmdgi Cawjyo | cs’T U & S 5 SO cadle
+/b (1Y0) ol yioS CI @ o Foglas 15 1Y) CLT < F™ (1 W
+10 (1Y) ! yiig ol e85 So I b 15 (/YOMEO (o
AL (YA GYA ) ¢1Y8) KCl (o
"PS""’ dxdio 30 Cu:ua; ‘5Lo.kb|) aolaf"




B3 Y bl it ¥ asdo dlass iy | W oomw 2 gy
1900 sl H oLz’.’.d é.g.)ls' A.Io..»g.m £9d 3)50 pbé}‘sé 4.’[;
0 yod oAl LgLN‘Jb\) @,
) )Y
[H*][CH:COO™] - [HT]
= - [CH:COO ]1=[H'l-> Y/AxY:" =
./\‘o N—
(/%) /Yo
- [H+] =1x\."'mol.L”
./\'o
(V4 e)
A2 (IY8) g9 g1 0uisS Aol glis : C (IYD) iy B (/YD) ST A (T
+Ivo CIYB) i3S (0d 03 |y (2l 6551 b (5 5L B p (9w s Jobu (&
LN (O G &Y ) (1Y) sl B 5T g cnli (o
Vo (IR}
_ YmolOH™
rnol OH™ = '/' \molNayO<m) = '/'Y rnol ('/Yo)
[OH7] =\...ml X (/\Y—:’:;l) = ./ymol.L7'(+/Y°)
(@
VT =[HHIOHT ] > /Y[H] = )T S [H = Jox T
./\’o ./\’o
\
PH = —log[H*] = —log?x Vo T =)y
./\’o ./\’o
(Yf o)
)Y (1YD) 39, ob sy by e 35 STy dlilivgd ol b 195 (+/¥8) sy o0 ial381 (T | 10
2 STy g (1T0) 39y (o0 Sy st G35 b Jgo sl Cu 5o STy (GLAS als) e Al B L (@
CIVD) .l (oo il Bl (39,0 5 b Jgo slaxi o Jolai j0 g (+/TD) 098 (o0 plowil CllS 1 Cue
(V¥ GVY o) (170) .l K95 o] Jolas <ol g2 (/YD) o5 (&
Vool opod o il




	d980320-1
	1'GFE'Ì *5-Ì- 4ÌEÌ 31Ì'6Ì - *,1(Ì /H'2/GE .1/'/ 98



