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2MnO; +5H,C,0, + 6H" — 2Mn*" +10C0O,(g) + 8H,0
555 dlna 1, KMNO, Jglone 452 Yse
27.95 @ cadgl o lasbinl o> L KIO; 510.1142 9 Plol> 1, yguml s -12-VY
Syl 5Ls Sladgun gl po o ML

log +5I" +6H" — 3, +3H,0
|, +2S,05 — 21" +S,05"

DS Al |, Na,S,0; cdale
adsi S0, 5 gl Sy 0 ailiges b oo odgi madgyi 51 4912 9 aiges S -V Y
uw-ﬂg ‘HZOZ 3% 5o oMéo.?-soM

So0,(9) + H,0, - H,So,

S J 8 (H,80, 5 Jaloee 4o oas ades 0.00873 M NaoH 51 25 M1 s 5
PPM s o 5 0.01102 M HCI 5l 2 Lo 15-17 L wibe 3L Lol sobe

DS Clus ) digal ;0 05250 0,56
|, FE™ ol den b ool 423,35 1,8 aslllas 3,90 o1 51 100 ML aiges S -YV-\Y

STy ol azei 0 0.002517M K ,Cr,0, 25 ML sdle a5 wils 5 s
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PPM 595 oo o5 0.00949 M Fe® 51853 mL Jgloo L ouile 3L K,Cr,0,
DS Gl 1) diges 40 39290 yal

2 Shles bl L1, 15 C8l wges SO 511010 g 40 09390 S, -V Y-NY
Jslxe 40.0 ML Jluie Gds 5 o5 1) aud Guw 0sS o Jos HASO,
Jos AGASD, 4 (o5 job 4 Sl b oS o adlsl 0.05871 M AgNo,
963 ML L 1) Coguwy (sgiincts 5| Jol> Jslono 5 Lo Joloo )0 09250 AQT 055
STy S oo el s 0.1000M KSCN |

Ag"+SCN~ — AgSCN(s)

DS dwlors diges jo 1) AS,05 vs o

50 Sl 0als z1,31 Lol oole 51 1455 g aiges G o (CS(NH,),) Lygs -YY-NY
el oo ;5 0.009372M Hg' 5137.31mL L g H,S0, 5.8, Jolxe SO
S g

4(NH,),CS+ Hg?" —[(NH,),CS],Hg?*

5] s diged o |, (NH,)CS(76.12g/mol) s o
(CeHsCOOH) ol SSg50 51 01215 g L 1, Ba(OH), ;| Joloe -YF-\Y
GelBl L e S e o lailinl dadel ol pel> L (12212 g/mol)

09.,...’ < odalie @le.a alags o)'l.g 43.25 mL
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DS dslee | 5L 4 )Y g0 (I

£0.2Mg coje slp o labinl Gl il a5 g0 j0 ) 4 Ve o laslwl Bl 2l (o

DS dwlbe all 20.03ML v (5.5 o3ll gl g

e 1y e 5 Bllae Soilotncs oz (n3s8 12 -0.3 Mg Gl 25 L (2

S dloe Yo

o 10 (55,5 53, L1 il JSU! Jsloe S5 50 935 linl sl cdale -YO-Y

S e 20 0S o 65 ojll i) e 100 aBs aoe b aiges 5

WS oo S5, 0.04672 N KOH 51 it Lo 40 L1 ool 55, Jslxe
CH,COOC,H. + OH~ — CH,COO™ + C,H.OH

0.0504 N HCl I ;o Joo 341 L |, Slsl OH™ (9,5 Spm 5l

shol @50 51 i) o 100 5 1, Slial Juil (slo 5 iiS (so osSas ¢ygeml i

ol Sl ygmnsl i3 gl Ba(OH), 51 01475 M Jslo S, 5l -YF-Y

A.)T P Cowdy ).,) C.al...a 09....4 P oolau! QS"‘ d"j) le.‘?t.a ;i.i)o (60059/m0|)
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mL,Ba(OH), v>=> ML dges o> & g0
43.17 50 1
42.68 49.50 2
21.47 25 3
43.33 50 4

S dwlre digad 4o |y dwl Sl WV (L S0ls oo o (A
QS Al gl gl o 1y o laibewl Gl =il (o
DS Al (Sl 51 1, 90% Lol alsld (&
5,5 5, 1, el oylgs o0 90% yliabol a0 o LT (o
sl SO B oy, oo L, a4 ol Sul 6,5 ojlail Gl &S Sy S 5,8 (2
Sooiloda glaz wil ails 8 pae o v colod (61 -0.05 ML SColecuens
S5 b Sile 2 s 1,
osds J> HyS0, ;0 K ax 0 o luilsl (Na,C,0, 510.3147 g aiges S -YV-1Y
el oals o5 3.8, KMNnO, ;513.167 mL L 4 el
S g
2MnO; +5C,03 +16H* — 2Mn?*" +10Co,(g) + 8H,0

S dslire | Jsle KMNO, a3 Vs
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<1502.3 9 ,o 1, adgl o laslewl (ogls b AgNO; (2,5 0.1752 digas G -YA-NY
S dle Jsloe (nl o 1y AT (G594, Yae aiiSe oo Jo shaiie

6,5 25171 digni Sy ypmnl s gy (1) Ceond 13 g piin o il Jglona 51 (o
Jsle 24615 g Lialdl 5l iy SbL alais oS o oolinl KSCN Jslxe
935 dmslons |, KSCN Jolons 35 4y Y50 ] (oo Cews 4 AgNO,

Sde 555 ol Gln 1) (@) 5 (@) Glo cwand o zgrie glo Jolxe (2
&5 20102 wiges o Wy o S 4 co)S 0.7120 wigei Ky Lo BaCl,.2H,0
KSCN Jsl=o 7543 g L I, AgNO, 3Lol 5 wnsliél o Jolmo 4 |, AgNO,
DS dwloee digad jo |y BaCl, HL0 ws 0 0SS o weSre (yguml yid

,> KCMgCl,.6H,0(277.85g/mol) ;| 7.48 g ;0,5 J> b Jeloee S, ~¥A-\Y
1S dowlee ol 0as oolel ( SIS T 2L

sl nl ;5 KCLMQCI, a2, ¥5e (i

Mg®" V5o clile (o

KC.MQCL,.6H,0(W/V) o> - S39 20,0 (7

Jsbe 5125mML s CI7 slo oo oo sl (o

PPM s K* o (o
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, K3Fe(CN)g (329.2 g/mol) 51 367 mg 0,5 J> L Jele G -Ye-2Y
1S dwlre ol 0 g SIS o1 750 mL

K3Fe(CN)g an Yoo (I

K™ a Yoo (0

FE(CN)g Y5 (

K3FE(CN)g (soze> - 559 o0 (o

Jsloee 5150ML jo KT slo Jgo Lo sloxs (o

Fe(CN)g PPm ,luds (s

5 H3O' cdale () anal slo ppomal 5 5l o o sl sotlle allus —¥A-NY
I, £ImL 4 £10mML 4 £20mML L blie col i oo g dolee j0 09290 OHT
52 )9] Sy

0.02500 M NaoH L 0.05000 M HCl ;I 25 mL (!

0.03000 M NaoH L 0.06000 M HCI ;1 20 mL (o

0.1000 M NaoH L 0.07500 M H,So, ;!30mL (¢

0.05000 M HCI L, 0.02500 M NaoH ;40 mL (s

0.2000 M HCI 1,0.2000 M Na,Co, ;35 mL (»
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Slaie Jolie 5o PH Ll 31 a4 aiS o a1y b sanl 5385 sla ato Lo
Sed oo SLIPH clislas a0 5o Jlo g 5 0uil o &I A8 ana

I 9 el gl yiad ) 2 b il g L Jglao

S o @bt GBSl S 4 ole (A el A8 s Gl A5 dan i
Sula (S Ciyae K g el

el o @l O (S € sl asay Db 5wl el s Al (S wie
Jo 658 5L S bl S8l g b SuK 508 e (558wl Sy G a3
o uns sl S ol A8 il S0 g0 S a0 S asa
podes Jio huns ladl (iaan il (668 50 S L SESY il b sl Sl
Ll A5 (598 ladal b w5 oo 2 adlie muans b aibi

2lead 0] pa bl (0 S Geddie gl GBss S wlb Lo e G sanl 535 dan o
Oma3 sl W g wle S b pliand (edld S Jsene Hob 4 padl Gy
il Soo b 5)) aa 4l 4l ganel Lo 4S 0 gl oo sl SLl dals
o Soaie pliad sla geals 5 oplolinl Jslae 31 ola Jao 555 Lo &

AA&&@&JL&L‘GJMGIAL)M‘%G‘)JiSJ}&
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i KOH g NaoH (H, S0, sl o 5 gl y aiiea 598 slajl b Lanawl
W9l gad ouldiiul o lunlicul B yme lgne 4 By Auss slajl 9 Lassl

A o (IS g L culT L Jelsls jgbo 4 sl as | o

o saliinl 558 sladl o Laas) Hu (ol (A Geal A5 o il Jslae
calll S b8 JolS Hob @ s B0 L sl 4 cund dlge ol 1) ol
5o ) (Shly el 658 slash 5 Lol el plae 4 5 was oo (uSI
L sl SOOI el SO 5508 (0,8 38 O laaaal ol Jslae K o
€ a osd o sulitn) oo 0 Sopas wal Wl e crn sl S il g
colaol uls sla Iy gl 1 8 duailly S o (Sai€ sl Galsa

S (oo ool
5 68 oS wnS) Jolse 5wl S5 08l gen 9 sl SoHI8 5 2 S Lale Jolae
S b Cisae ool sy 385, sla Jslae ilitudsn wiil Lo SUoki LLa
s w5 cdidlas 31 ) s3us (bt Slalsdl oy b slle3T 5o suliil
o dola slanneS g ma 5 Lie sl 5 wolslicd Jolas il o ool
O Jslaoe € oK dinen Koo Cinb B agd oo aalsd asl s8ES § annly
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PH ¢ (S € st (o plas 1, (S (S (b ol 5 ok
@l GaX 5,8 5o € olge ool 3 edas agls @il sad Ja ol Jo € Jolas
Olsie 4 od el Gligas gl o saliical GAIISITL OF o gs sl Gals Gl
SL L) S ool bl pedld S dipd e suliiad BLy wl edls
b b sl T diasel a0 08 L o] S8 Ll e 08 € ol Bias SO
Aols (S o las

el suid L 5a3 Jalas b (HIN) sl 63 51 il S 58, Yo (61

Hln+ H ol If¢7’+Hvo+
:)l_.ius/_]) 6..\:\_4#‘&5/_])

Noad sl sl padla B85 g5 5 b el (oo omly 5o S ola SIS 5o
©oasd (oo Gl gaswl £ 51 peald S golwlaa gl Jolas cul L s suls

(V¢-y) K _LHodlin]
2 [HInN]
el oo e S Gl 4 S

[HIn]
[In]

(VF-Y) [ H, 0 |=K,
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S e JSES 1 Jslae Koy ash G 4 Sl Gadld 3 30 aLs il

el a8 (A (IS 8 gl (Agstge Silla VF-) S jadd g SO ks

ik p S (D ogisY p 3 5 cdlsl 5 sas

[HIn]
[/In]

s i€ saaline K b K Hudd cuogane e Julo aal o/y ) K8 S

Lo aab Ve Las 5 50

sals LeuAdd o - B\ngﬁ wwlile sl cund B gaganse w5 wgaa o (Jsers
S, € a0 5B G el ol B SR S L 3 S0 e cand Huad e
codlaol anil B oo daa® Glgie 4 ol clble gl cand B B 5 ol culs
S asa (ba gow) palld gl &5 HIN Jgoas podls S oS aS

[HIN] _ v-

[HIN] - " L e
[In_]ST:“Su—’L"J‘JJPLSJL:‘&J&

Ol e Gl il gie S wsae g0 Gl G seolie (gl 4SS w oo B @
ud‘d}#@b‘ﬁ)dd‘)&‘&&hM‘&&@;&&@ﬁ@‘x&ﬁ&u‘)ﬁ

a5 e JSuSs L LSS,
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posiaoia G able w5 @S 3Kl VY dabae o) cble cus o Lo S
g aalpd Ga S a5l BB S, il sliie 4 padld gl
[H, 0" ]=V K, sasesl JolS S35 515
[H, 0']=-1VK, 50 oIS &5 615
.ﬁéwgég&JﬁldamJabl‘&&L&PH 0 O3S palyd sl
PH (vt S5) =—log(v-K ) =PK, +
PH (5L &) =—log(- /WK )=PK, -\
saals PH o5 s0ae = PK, £
il oo PK, 1y Lo gasedl s Geals culéf PH &35 o0 guas
© (PK,=0) 317 (solulin culi b padls S oS aas o olid ByaS oyl
Ja o 5o &€ Jslas PH oS was o olis b 1y JolS &y 5aaiS Jsane sho
(w15 VF=Y S8 oS Huas £ B F 5l el su
paog) cs 0 65l sla padli gl ) b dal; anil s o s
6oL b sasal sla paala b ) sul 35 slallaa
220l 3L 5 dneal ¢ saal 15 58 & el 55 (slallad 3l s 50 Lo
sudld Gedls o) jo < PH 188 (o ) oK € sl sud el e slea ()

ol el ) pa B PH L sas 0 S,
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hiuss b 5 poals 280 b 5 SLET LA L Y gare wl 5 oo lalhd 5 g 58 0l
5 58 S S (black correction) s muaad o S s o

WS, il Ho ludl adin wgane (LIS 5 S sl agus slba S agu g
e 52 53 PH a5 (S o () 531080 5 a i s a3
90 S, 4 oadn cunlia 5 peald clile (5] aa B 50 B yuas S i
sagaae G b/ areal padld b (g gead oLl (pl o gio 55k 4 a5l paa L
slas Sy oals ciblhe b w5 o LalS5 cpl ol (PH aaly) #4708 G £
PH Jo oeals 31 gelie Jllie gsla 4€ o lubiod paye b osd o 25 <
B Sa oS (PH aaly) 20/ 0aali o) ulie

G adld Ol pa s BB aa B S ok vl sadi su) aedS cualal e ()l

.M‘&&&éddﬁ@@dﬁ;‘\g‘;ﬁdwﬁu

(PK,=0/-) PH 3l caals ol gae as \F-Y Jsidi:paald SO

138 oo Bl L Qe HU8 ) 59, 5o 4 (sala ki
5 o oo dane Lab cas (K uas el olas gl PH Al
oosadll e Sl 3 gl ) pdas ol gud K ol 5 SSES) Pla  aa
PH saly & 5 i B ba PH JESI ) a0 el il o @oal gbys

S

L3 g
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Jgaro jbs/asl gla yadld
o ol 1) SIS, wluS 5 5l golans 5 el S50 Sb/wl sla pedls el
3 oS alaad s Gustess L9 e pslae PH 58 ol Loyt b edls s
€ sl da s el sud crnd V-V Joaa o el alsd 5wl sl peals
omals ol sl @l (PH sals) V& as® bacusio LYY B A/Y 51 JG! o5,
olds QS ala Jals (K Jan Ho HLAIED) ) slsea 4 JSos G0 (pain 5 La

) sad sulo

VP-) Jgan

S8 slajls g sl § gacul yias
ol e 98 w558 el S ol Jslae 3 psni s omaa
Sl susn 4 usn SIS Y T L sl fp (23S0 -
S oo et Dl s O (58wl pgn 385 sledslae i Lol LT can o
e g 2053 oo VT M) VG clale L HCL Jglas (5l cnl ol
[Hv O+]:CHCI+[OH_] i CHcl
s o olas 1y OT goladan 5l a s gsama Gas age [OHT] 0T 50 <

SaeS 55008 odes JUe Glgie 4 a gl o Jlasl 558 5L (5l Gl dlal ;) S

[OH_]:CN

a

0H +[ H\* O+]D CN

laoH
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AL dS aiS (45 ) adilgh oo VXV T M) Y0 Glile b sl Lo J gl o
2P [OHT] a0 yo ai8S (paan Cael gl y awcel Sl elile U H, 07 Jdalas

S (o0 o 59351 Lo Jslae

14B-1 5 35 sl 3 598 3l oS3 (35 i
a8 ana s 5o PH b Jaie 595 5 el 538 lbilas 4 wie 48dle L
ke G S el K wl Lo aadl o sl (sla Juad 5 Juad Gl Lo
o0 € Selis sla gaie s PH O Lolie olilase U osod il sla
cen 5y b oo Slislae 3l pg 4 aiS s @S e saaliie slaule)]
plaSoa s aladl (668 5L L asl S Jslas S A5 Gl oS sla pade
p 5 Gl (V ol clilae (O pasl 55 58 penddS dase S Lo ¥l )
s aslal b Hlatie ) (65,0 aa Gl da ye 5 s0,) palay (V500 aa (Y G200
082 5 poBootd g o)) pa dbB Hu 4K o 608 o3Il 1wl Hlase
osb 4 asnsou e able 5wl Heaa uls gla cble o S0
o) pp Ly daye 5o a0 S e Ky OF s g il culh 5 aslies
O wble € s o Gass g X e wwlas Wbl L SIGT cble

ol s Gluigy BT gla cdale b wae g yaua

daclans coulad GEISIg el A go SALE (59, 311, PH Lo 63,0 aa dlady 31 Ju

S (o0
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A ) e i BT i R ki 0 b (lsi e 1) PH 40 2S5 pa dale Joasi (5 e ol
¢ O M dmn i Ol 6l g Jane Sl G le (il 0

Kw = [H30"][OH]
-logkw = -log [H301] [OH]= -log [H30"]-l0g [OH-]
PKW = pH + pOH
A K il aa Y0 i
-log 10™ = 14.00= pH +pOH
Y-V ¥ JUs
S e 80y v ) O 8 (51 (oam s (g sand AT i
COY0 s M /) v LA 0 M /000
4l o) adags
5l H301 0 M #7000 daol )y ccunl pad adlal 4y a5 J8
pH = - log [H30"]= - log 0.0500 = 1.30
Ciya 3 e Vore s 35380 3) O
GRS L STy 93 o ) Aaal SO () sie 4 Gl gig o (g Calale

¢l cHCI el IS 5 508 s2ila g calale (Ol b Cady 4..31.)

cHCl = no.mmol HCl remaining after addition of NaOH
total volume soln

_ original no.mmol HCI 2 no.mmol NaOH added

total volume soln

_ (50.00 mLx 0.0500 M)~ (10.00 mL x 3 0.1000 M)
- 50.00 mL+ 10.00 mL

_(2.500 mmol- 1.00 mmol)

= 250 x 10-2M
60.00 mL

[H30"] = 2.50 x 102 M

pH = -log[H30"] = - log(2.50 x 102) = 1.602 = 1.60
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Asulae () sanl A Sade Sladae 53 Jliel @l 5oL ) 2 pH Y sere Lo 4S 28k 4Gl a5
ool e ) JBddhia j Jatecy @i ) Sl il s W
ol 82 s2l2 Qweja 9 Glaslaa oyl @tb Y T DY S W g

YYF Jeas ) O sl

FYV dnin
) Akl g3 ab o igra 3 R e YO/ e A ) oy

D) dale ¢l B Cped 4 5 ean ) i j Gl dgead gl IS 0 480 g aa adali
Jsana s Culiaa 1 o Ol oSl L 28l ) b e s 2S5 50 5 a s s 0
Gl el )

[H30*] = [OH] = VK, =v1.00 x 104 =1.00 x 107 M
pH = -log[H30"] = -log(1.00 x 107") = 7.00
Cra 3 i e YO/ 908 3
eyl il 55 e Lo 5 ¢ 25m 3 G Jals puals Jla 0 daely

no.mmol NaOH added— original no.of mmoles HCI

cNaOH =

total volume soln

_25.10 X 0.1000— 50.00 X 0.0500
B 75.10

=133x10—4M

Gl € 508 G5 3 Glalad calale
[OH] = dNaOH = 1.33 x 104 M
POH = -log[OH] = -log(1.33 x 10%) = 3.88
pH = 14.00 - pOH = 14.00 - 3.88 = 10.12
Aslas (i) Oled 43 )3 ) aa adails I il 8 Bl (55
ol pakiala L& VoY F Joan AT iy A o laidae ) il
VP e S

Ol il Jadie s jlu Jalad 5Ll alalee ) saldiad L
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STy )y [ 330 ¢y i sinia K a5 La )21 F Jlhe
. e S siu)
g dpulan ) il 5 e Opines aie g5 dald alad 4S 280 e LB a5 0 L
LAk ALl Adalaa
L Gl ol e Jalad b aliles V)Y QB 3 le o deas (6) »
[H3O'] + [Na" ] =[OH] + [CI]
YYa =

da g b 5 a gla o oble

+ - ——————
[Na'] = VNaOH1VHCI

1O = T Neorvma
CO o) as
CO 525m
R el el 5 4y 4l Glale 3 IS 0
a5 @l 3 Jg) (s dalan il 5 e e
[H30*] = [OH-] + [CI] - [Na']
[OH-] << [CI'] Lapes ) p adalti I e ol 58 3 g ) aanas (51 0

[H30%] = [CI] - [N&] = cHCl

[H3O'] =
culale i)
6 e (A (gl 315 3 il lale 5 (o e il i)
Cual oadi sala Glit azdad 5 Y-V F Joan ;oW 02ld ) de sane 0 L (588 slada) (5] 0 Sinia
DA pH L2 Lmid ctitrant Olsie s M /) LaS Al Al aa g YA F JSS e

¢l yiSa S b ol usd s M NaOH +/0 0 ) b ) Ky adali 53 ) aa 4ilaia

hm124.ir



Apd oa Bili a5 Ll

oaald At

Ciya 4S Canssi ae Cand) il (S AT 4S 383 e (L TV F JSCG
Sl sl i 3 ana Ggl (D) gea cpl j0 M +/) 25aa Glale
Cunlad axe 4 il lea gl e ) Gl sadi saly LI (el 4 b

Al G b ocadly b s Gl galee) J o e 5 buret ol L Lk
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S a Gl M v/ ) Cigre dn g je O sl 18 S0 (61 il

O oalial 383 e g s o 4kl 5 5 i e & Cada G ) G K s
Ledi ¢ O 3 g ¢ il as ) ), 4lie sla al sie) 443 b sie phenolphthalein
Jilas Sailaivnn sUad b (Bds Culia ) Ll adais 5K« aa) @ bromothymol
3w M o/e )l sl 35

A 2l b (g8 4y aalati B2V Y

Aalane 58 (51 aS GlaS 4 aliia () S 3 8 b ) sl it sl Siada
2S5 38 O 5 el (b bl Ja ol e ) a4kl Gl el oS 2

Gl gy ) Glad Glle 45 ka5 je 200 Qe

O A8 250 e sl dihaie j3 5 Cal () an adall 3 ik (g dael

astisoua (o Glle (5 aa adall Gl ey (5 ))) a adals

Sl e s aa ) Gl sl Sl Gllas calile 4
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¢ S A R el il JBlas 4n (gl e Cand A g8 Qi Chnad d o0 Lei 4u oad 43RG
¢ 2% s (cNaOH (1.333 1024 2 pd) am oJs cpl b

A daulae pH 5 pOH U 25 02Ul 5y a3 s 0 S 2 K

Apdly 488l A 4g ¢ il 5 -p Sl ead dsalaa A D) DA

Cand iy B S i | 0 4S (D - 27 i 4 i€ oK0)

48 (Jlfie) abadiind ) Caans 50 Aaad (Causl 025 4S)
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