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(HCOOHAK, = 177x107*) NaOH 0.15M &« HCOOH 0.10 M (3 25.0mL
0 = NaOH (s <ibaall aaall ]
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HCOOH(aq) + H,0(D) € H30%(aq) + HCO,™ (aq)

HCOOH(aq) H30%(aq) HCO, (aq)
A sall Aplai¥) 580 3l 0.10 M 0 0
A sall 580 Al s —x +x +x
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Ko =177 x107* = (x)?/(0.10 — x)~ = (x)?/0.10
x = 0.00421
0.10 (e 4.2% s 0.00421 & ks

(Shagall 4 yiiall Al ¥ 22e ) pH = —log[0.00421] = 2.38

0<V <Vy 2
(Bl Q) (maall e ol o 8l Gl o gy Jlaa) 138 3

NaOH 0.15 M (s 5.0 mL 48zl pe Ul J sladll pH ol

HCOOH g oS 423 Slelii Jeléty HCO,™ e s 8 o 0H™ Y
HCOOH (aq) + OH (aq) — H20(1) + HCO2 (aq) K==1
Y GY gl 22

(25.0 x 1073L)(0.10M) = 2.5 X 103 moles :HCOOH ) dailly
(5.0 X 1073L)(0.15M) = 0.75 x 1073 moles :0H~ ) dauill

Jelatl) an Y gall 22e

2.5 % 1073 moles — 0.75 X 1073 moles = 1.75 X 10~ 3 moles :HCOOH &) 4wl

HCO, o &8 OH™ (= 0.75 X 1073 moles :HCO,™ ) 4wl
A sl

‘HCOOH &) 4wsilly
1.75 X 1073 moles of HCOOH /(0.0250 + 0.0050L) = 0.0583M

tHCO,™ ) il

1.75 X 1073 moles of HCO,™ /(0.0250 + 0.0050L) = 0.0250M
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HCOOH(aq) H;0%(aq) HCO, (aq)
Anlaiy) 4l gall 3S) 53l 0.0583 0 0.0250
A sall 580 ) s —x +x +x
OOV sl xie Ll gall 581 30 00583 — x +x 0.0250 + x
0.0250 § - o e | e . _4 _ (0.0250+x)(x)
0.0583 L gl s B pa x O DRl s K, = 177 X 107¢ = (0.0583—x)

x =413 x 1074
e ,0.0583 (<1.7%.5 0.025 (< 1.65% JSG54.13 x 1074 Ll 81 (e (333

pH = —log[4.13 X 107%] = 3.38

‘;a\_ﬂ\ Sl
pH = pK, —log([HA]/[A"])
pH = 3.75 — log([0.0583]/[0.0250]) = 3.75 — 0.368 = 3.38

e 5% o J8 Glldg [H30*] = 42x107% (M pH = 3.38 <uilS 1)) ) @Y1 (e 3aail)
e 10,0250 (1 5% (= 315 0.0583

JY) Al aladiu) Wl iy cranaa e 506 (al il IS 13

Sl s s b jlaia) (S Y Ky = 1.77x107% = (0.0250 + x)(x)/(0.0583 —x)
Al Aol (e Aalas Ll

@MWJAM\M[@Q el a9 Jaall o caliadll NQOH‘Q.AACJ}S.JIAJ&Q -4Jaa M
PR

;35&33\ hal adadl
[HA] = [A7] Vg S ana il | slse Cilbiadd) NaOH paa 058 Latie

pH = pK, —log([HA]/[A™])
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pH = pK, —log(1)
pH =pk,

V<Vq .3

Jall oo WS 7 Gl pH s HCOOH 28] 4 sloe Aladll NaOH ApeS (585 58S A 2ie

.J\ ‘éﬁwh\@uﬁmum'é}mm7w‘)ﬁ\pf{.ﬂu)&}Lﬁ}ﬁu&\.&nbgﬁum@
NaHCO, zle HCOOH s NaOH JS& =il Llee A JOISL mlal) pailiad e adiad Lg)
adagy 2ie 1A ¢ HCO,” s pH A e Nat J el

PH > 7 S5 58l
8l 3dass aie pH ) s

S AL die S anal) Caal

QY se 22 = A HEO,” O e 222 = 2.5%x 10 3moles = HCOOH &Y sa 22

aloadl o
1L
OH 325 % 103 moles X ———— = 1.67 X 107?L —ae NaOH
0.15mol

0.0250L + 0.0167L = 0.0417L = S axall

tHCO,™ 4

2.5 X 10 3moles of HCO, /(0.0417L) = 0.0600M CO,~

;Ld\ L:A u...\a.;a u.ul.mi u;ju :\ji.u.m Y

HCO, (aq) + H,0(l) = HCOOH(aq) + OH™ (aq)

HCO, (aq) HCOOH(aq) OH (aq)

ALY A gl 380 3l 0.0600 0 0
A sall 580 ) s —x +x +x
Ol ie 4 sall S0 5l 0.0600 — x +x +x
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pH ) ) pOH ) (5 ¢pOH = 5.74 sl & (e [OH ] = 1.83 X 107°M

V>V, 4

S @ Y HCO,™ OS5 HCO,™ @38 all B! Jslan ) NaOH iy 581K ddati aey L
8y s pOH 5 pH e IS G ((1.83 x 1076M) Jslaall 3 0F~ S5 8 5S 50l
&8 lal/is 8 e Al Al Al s Ailiadll Ll NqoH

: 58Sl Adads (40 5,00 ML
0.00500L % 0.15M = 7.5 x 107* moles OH™ 4=t
7.5 X 10 *moles OH™ /(0.00500L + 0.0250L + 0.0167L) = 0.016M OH "
pOH = —log[0.16] = 1.79

pH =12.21
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Fe?* + Cr,0,°” — Cr3* + Fe3t

Axa jall g 5auS gall 3 gall 455l il e dndiaill Elelal) CiS) (1)
Cry,0,%~ - Cr3t

F32+ — F33+

b e Usluia am g huedl s GoanSY) lae jualiall JS @l 3 aae Jrad cdlleall Ja1 (2)
Allee K

Cry,0,%~ - Cr3t

F€2+ - F€3+

S ) 5al B, 0 il (3)
Cr,0,%~ - 2Cr3t

F32+ — F33+

HY 2 Omoxddl 00y (4)
Cry,0,°" = 2Cr3* + 7H,0

F32+ — F33+

2l 5 i) Jiab sl 3l (5)
14H* 4 Cr,0,°~ — 2Cr3* + 7H,0

F€2+ - F€3+

Criall g &yl Hl) 3 palaall Aul Hall 3 <ALl



“ = slaal) ale (galsa — MIT 4aals

o 2 &
L)
ot y - - .
www.shamsunalarabia.org Al all ol KA

23nd 1 slise 20l 8 canin ) il g SV dae ()5S0 day Jeléil) Galiail Gl (6)
FlaYl b sl gl sy
6e” + 14H* + Cr,0,%" = 2Cr3*t + 7H,0

Fe?’t - Fe3t 4 e~

6e=+ 14H* + Cry0,%” + Fe?t - 2Cr3* + 7TH,0+Fe3t o=

(Lealadind Sy (SN 8 5 AT 45y Hha Sllin) 5 588 Jslae 3403 sall o

Fe?* + Cr,0,°” - Cr3* + Fe3t

oman sladd Ll sall e Jpeaall 7-1 @il ghdll o

14H* + Cry0,° + Fe?* - 2Cr3t + 7H,0+Fe?*

H Joadl Aol ‘;J.L S OH™ =k pH I Jae & (8)

140H™ + 14H* + Cr,0,° + Fe?* - 2Cr3* + 7H,0 + Fe3* + 140H"
ol

14H,0 + Cr,0,%" + Fe?* - 2Cr3* + 7H,0 + Fe?* + 140H"

H4H 0 + Cr,0,°” + Fe?t = 20r3* + ZH,0 + Fe?* + 140H"

CENH PN

7H,0 + Cr,0,°” + Fe?t = 20r3* + Fe3* 4+ 140H"
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