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@Abu#rrsbluh?h &M')wm HX (pKa=4.5) a«d‘ﬁs (/bew[)(“Q
1€ Hhe Soln PHis 4.3, predact how CHX] Otswtfﬂa')‘b f)("]
1& pH= pKa, the coctabahms of HX ad X~ woowd be eguaf,

The highes the ratp if [HXD o [¥7], the moe acidi
e Soluhon, ~d +he JoLd €& M-CFH, and Vice Vesa

M CHYD > [x] then pH 4 pKa

i€ Cx='] > CHXxJ thon pH > FK’A

Swe pH(43) £ p¥a(us), | Cvtxd > [¥]

1€ we do & \l_“_’)e math _
el . ke Oed . ¥e L 10PN 00 0y :)
Crd thxd ) 10?0ttt
|
@ 17 i
il 4l gt ;J
Coﬂ‘gm& Vu@v Q) (1) (3)
CHx) = [x]

(3) shows the 0ginol budbt afitn adding shon aafd. adding H*
Ht + X7 = HX redutes X"_] ond 12 Crepae [ HX]

‘6'1:"5'}"\)1‘] au‘d
(1| () shows dhe bubftr abd adding Shonyg bace.
ddang OH™' ¢ tduted

A=l - A W

602};%) =slk = _X | T HeO [ ad 15 Creaoto X )
baot

() (2} cod notanse fiom M_ld,;nﬁ Shong acd o shong bast
sine [X']= (RX] w0 i~ M€ on‘gm.iﬁ wtr.

a0 shoonin (&) od (), addung aad WA i3Criae [IX
while decraoing X', o4 adding broe would 1D clcase X' whelle
decieasing UX. fo amve at Sthaahen (2), yorcadd add Y, 0
o He onﬁmpP butfts, d"'“‘hf‘j the HYX o X7 congedahng,

Ca)




22-141 50 SHEETS
22-142 100 SHEETS
2-144 200 SHEETS

<)
BAMIPALT oo,

E

‘ (No*' ond H 0 not-shaon )

A weak au

() b

i(c) At equvaline

? o

R H-A is beny Hiatd W NaOH.

(A) winch Leaker veprestts things before any boce ;}’z oAdeol 7

At s
haddly anly hag 11

aud”

At tmnis

and Some H,

'S IS beaker (i11)

/ﬂofn}; nfg} al the aud /ny"ke‘é'm HA
4 4o release A~ Since t Is a weak

mch shows it attu NaOH hp ben added, Lud
before Ho equivaten ff'?

point, Some i, the HA howbesn convettd 7o )‘}:

remaans. all He odded OH= hoo bttn

wSedup S0 1o OH '5 plesat. Thisis beakar (7)

hee, =al
thore 1S

2

!

|

the equivling pt, au

or"fSS-Pn‘ba.Q}j no
t-
| the HA hao been conved

fo A", but

no excesw OH-' . #sis (iv)

2 Ha DA hao been (onvet<d

flu.s fhoe I8 an ?xcessd'f OH~™ THR4is’S beaker (/'i)

(ii)

walenee poiel”
“ ey e P

(_ii])¢/- (i

Volume £ NaoMd rdded




diagrams: (a) strong ac_id added to strong base, (b) strong base
added to weak acid, (c) strong base added to strong acid, (d)
strong base added to polyprotic acid. [Section 17.3]

17.6 Match the following descriptions of titration curves with the ?

(@) This 15 the o\y groph shasing pH deercandy
Aun'ng Mﬁ'gfa‘la'lmr.kas add (S added o
bas<, the pH decreases po [HT] intreests
(3) twis oneshows

"f twe Hhahm of &
) =

o] oy o i
| &Em‘h‘g &g'd Since
(C) mL titrant mL ti mL titrant mL titrant 1T hoo hwoe equ f\p,thg

/n @ (i) (i) (iv) points.

Both ot Show- a mmolmh"c aud L-unj frhated with abace,
(“)/6“) IS e week ac'd curve, Since the o hal thN. pH at the
Lquimbince pont are hights Than thay ac o graph ( 'lp).
& Sty aurd [ shong bas hbahm vosld be p 7 &b EF
A Ytak acd [shong bas thaha womld be pH 27 (baoic) at EP.

17.7 Equal volumes of two acids are titrated with 0.10 M NaOH re-
sulting in the two titration curves shown in the following
figure. (a) Which curve corresponds to the more concentrated

acid solution? (b) Which corresponds to the acid with the
larger K,? Explain. [Section 17.3]

12 ||~

FK@‘-."S 7 10 J AN a) Mis aU‘d woas Mmie€ '
Kazjoot N1l 7" j Con eeahmted . |+ required
= Z"ID-? /:'_ -—“"//., a lmvplm O‘FNaOH

¥ St Lvs 24ml) o

PRt 2 (Z’ﬂr —t C(ii;\-rh( 2quiveldnce poial.
Koo [pP4S 010 ZI;L %OH 40 50 9 po
z 3w0™ i
be‘l‘f.\_vb o~ 34MLFI'Q.R
(b) this acdd alse has ot €G.pF

lacyer Ko value. 1+hos a lower (aihad pH ml lows & pH a} +he C?W'Viimq/oﬁ
You ¢ an eshmate Kn fom -H\ejmfh, by fu.oh?'j pH at hal 2y

o equavalence 'poinf (at (2mL ond /7[‘"1.). .
Thasaud hpgthe hghr Ka /1w pH / moe audac,
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( 73 & Satvd Solu'hmr‘# ,
cd(bH);, with Solid

%

(wm MM n‘fbb‘HMle‘
ﬂw-
| o 21 raho ef OH i
+o CA +% ma—
---....__ e — —
CA(OH)Z (s)

| il 55
Ambmj acd will increase Solublll of Phis %%ngwsabﬁm

moc C ompound will Aissolve (Wh"c’hbm‘ws Lorcect ?)

This worke berause H*' ims  (FPem adoled aud) Can
react with OH<! dns, decrmslsj the congtPahn
OH*! rons, H’m,gamnl decrealing Qsp to be lowd (.c,o,

uahl more  olid Asso v, ond C.QJP ihercases anhl Q= K.
The H*' will react with e oK™ bt not v ith (A%,

So LB“ Towil decrease, bt then Mmoc (A(DH)ZQ
poill Aisselve, C“M'_‘j ZOH/M) pv vey 1 CAd™* Yy
The new Solehon will have Iessthon a 2:1 rabw
of OH' Ho (AY* thowh, & sinu the aud rmdcd

with oW~ on},v

S0 the soluhin will look like Beg ke _A., Sinee M} __/l
shows & OH Jcg+t vaho o lessthm 24

(& contmied G cd*, od 700K B tminined Y ¢4+ md 30“'7
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fv Mssolve.

as Ny (03 is added,
Ccos2) will increase.

The Solub )nfj
Wil sha f+ left) less

Ba (03¢) will be able

The following graphs represent the behavior of BaCO; under
different circumstances. In each case the vertical axis indicates
the solubility of the BaCO; and the horizontal axis represents the
concentration of some other reagent. (a) Which graph represents
what happens to the solubility of BaCO3 as HNOj is added? (b)
Which graph represents what happens to the BaCOj solubility as
Na,COs is added? (c) Which represents what happens to the
BaCOj solubility as NaNO3 ;s added? [Section 17.5]

2 B &
8 g . g /
£ E Z
R 3 ¢
Conc Conc Conc
(k) (c) ca)

) (M)

{Of Hz(03)
(ose W > icon ()
As prhic acdis added,
Ctos?) decreas, S0 Moe
Ba(03 (on Aissolve,

guahm

Nﬂ;” ad NO3y” arc not Tounl :;eﬁed

SOIH'J.'JI'@ {qmﬁmj‘ s0 +hey will 1o

olubi ity o Ba(03,
:‘;; f"‘!j -bdm‘} aftect 1l fMathM;iemnj "
" Qaythang 1nThe SDluth_iyﬁz‘yuﬁhagr;., ‘
NgNﬁz could atbed ThAss & ;:I;nggh ”
No,~ s weky basic, prd SO C

141 prom W05, Tncreasmg U [052] , o ACCICESIE

5’”(1%4!—}‘1] £ BalCls

BaCoy + M7 > Ba-HlOT,
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[a

Explan vhy Mixiag oo mLrf 0.100M CH3(00H
with 50 mL rf 0.00M NabH wWold crcatt & buffo-sola.

A buffer soluhim Must tmingn o weak awd gad N5 Cony
prse (o0 vice vesad, in fanly similor hd e gt

CH3(OOH ;s a weak aad. (L 100L) (.1060 M)= .010msle CrffCOH

AL M‘)(.DSD L) = 0050 moly NADH,asMg base

The OH"' Pomthe NaOH can conveF some ttfho
aceht acid (cHycoon) iato 15 Confugate base, acelate

OM- + CHaCooH —> Heo + CHzCOO™’

10050 L0100 + 2050
-.00S?  —.00SD '
— 0050 mp
' O ~ , 0050 molen e o

Onee He DU~ veachs, weae left viin equime lor
amowats it CHalooM (aweak awd) adl CHzCOD! (Fhe Conjl

—

A bubler son contwins NH4U od NH3 ° |
10.69 NHyll wee rdded fo 250 mL o 1.00 M NH3 .

) (T '‘ng no Volume chaage
(a) pHrf Soluhon M A e INtu wha 04d8l) 228 M NH

09 NHycl )(A0et |
| 0.25 L
Kje NHs + HaD =2 NH# + OH™' Ko (3HIR)) gD
.00 - X% _ JTFHFE X X Lop=x
1 cel.on 35 ]
(b) € ndic acd is adde +o e nbbe, asSuae X405 Y, IV,
Jhe H*1 Aom fhe aud voll Feack (F438X0. 1yx)oF
with Hle _l?}_és- in e lgm‘#- NH3 l.0D
gy * NHy —7 NHU, X=LoH] = 2.4 (0%)xip”
o HaOtas + MM o —> NHH Lo | PO 462
hdl 3V (aq) Stag) L‘laq)-* 2 [p)\ ,JH:/q-PO)»{:ﬁ;?
1§ KoH added +o butfe, the OH~ Hwnakat —

WUl Feact yorth the aud in He butte: NH.,*

-1 H,H —> H.
Okt N > NH3 ~ He0,
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b

(]

(b)

@

=Tops.

Butfe solution *

0.15 mole Prof))?n:? acd ,CZHSCDOH [akﬂ “PwPMD'l‘C“aCI\d)
- 0.1 mole " soium propionate, (3 Hs(LONa ( aka soddum

pissolved in (20 L 'PmPMOoiéJ
pH et buffe -
CCaHs CooH] = -0;:91—’;'?—‘ = 01ZB)M Ka= CHYICGHs(e0)
) - Ccz Hs(ooH
C G HsW0™" )= p.10mele _ 0.08362)M 2Hs(o0H]
LzoL x(.0¥3%3%+x) _ [.3%10°

2S¢
AsS. x¢¢ 125,083

x(.0§333) _ 1.3nI0"°
29

CoHsCOOH = H*' + CpHs(O0"
YA S b3 O0F323+¥%

1fwe add 0.0] mdes NaDH +o it*

35502

0l mol x= [H¥)= La(s)*10">M
Lon-] = T L0083%% M OH” PH:—\ojuﬁszw‘?slq,ﬂ ()
SS LMY, b"c__ﬁg r‘fad\ﬂj
ho A\’r'r/’ v/ butfe - -
DH"! will yeact with the acd 1hite buffr ¢ /Now Do a Ka'
OH-+ Capistoon —> GuHSCOU" + Hpo | CEHSTOM & Hu QD
008333  .I25 08333 Plbbomx  x L OHbHx
-.00¥333 -.00§3%3_ +.008333 Ka= CHYICGHs(00]
o 1666 M 091666 M [cy HsO0H]
(091666 +x)x _ ) 3x|D7°
. Jdlbbb =X
ifwe add .01 mole HI it asc. x ¢L . 116, 0416
(WEJ = -olmel /121 = 00483 mdle/i |y oCue) = Lé(s)x10® |
the A+ will tadk /Mg baoe in mm pr= -loglt+] =428 4 )
H*'+ GHsC00~ —> (HsCCOH
.00%333 . 0%3333 .125
~00§333  —.00§333 +.00§333
© 0.075 M 0.1%33% M
Nowbo & Ka ! Kp=x (075 _ 1.3x)07
CoUs(ooH == H*+ + GHs(00" 153
. 1333 ~X X . 076 +x ass. x ¢¢ )33, ,075
X=[u¢} = 2.3%I10° M _
Pl -log (2.300x0F) =| 164
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TS

22-142 100 SHEET®

£
22-144 209 SHEETE

50 SHEL

22-141

Bu#(/ Contauns 65’

WIO]
L_BH (65 9 NakPOy )( 22>

0.355L
(3' 04 NazHPOy )(

imolo

141.9539%/ = 0158745 M

- _C NF
NaH,po, -+ 7.0 4 Na, lpo, In B35sml
[Nt =, 15261M
199%%) = 0.1526\MZ
CHPoy] = 215261 M

_»CnNa*] = 031349 M

©.355 L

Hy POy 2 p* + HPOS*

X . 158

«1526/-x

Ka

—
—

x(. 1568745 +X ) —
(is261-% )

ass. xec . |53, 158

> CHpod= A5§7HS

(Tov0 CNAYT 200 HF M, nobbhakit malhd!)
745 +X

6.2x10" 4 s s Kay s Hz POy
x(1STS) - 6.2c|0°F

el x= Gl = 5. 9 0% M
pr= 722 |

Want+ Putle w/ph=5.00
H:ac" ETOM HPcooH e Eg= LEXIDH (fom p1062) Qﬁ--log{isxlﬂ
plom  HCOONa pKa =374
010 M CHalooW < Kp= 1. %I07° pYa=uM

gIOM CHBIEJOON“‘ ¢ AP e
loM HC <« a = *) a =913
O0.10 M NacCN pra” o
 SiAce wWewant pH=5.00, we shoud (hoose o aud Witk
te p¥a closest to 5.00, se choose CH2,COOH,

poe also need 13 CUY‘J buat, so wetll chOOS»C

CH3CODH (aceht ocd) ond CH?,CODNQ/NH.CH::,LOO ( 504 odl]

)

Kp= Cu*] Ceracon] .8 x10°% = [1077°] [eraCoo) |
| CCriacoon ] CCHa Co0H] |
! Cetacoo] - 18
| CcHz oot

| Ccnscoo'] = 1.8 CcrtaCooH]

Both Solubims dre O0.0M, So the ratho

M%@(‘A?‘TOO‘F ml.

# molwites will be the Same
We nal. We ot §uﬁaoyd fo wee |poOm ]

13 \/C‘HJLDDH + VCHaCMH = 1000

o] | Vcng,coo— = 1.3 \/cwe,coon ’& 2.2 Vertsonu = 1000
VCKSCOD— Vengcoom = 1000 Verscoom = 353 mL oe-@(i?.%
_!C\’l‘acoo‘ = b42 mL




(@)

(b)

©

N
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é— Both acde oe hhatel
w/ ©.100 M NabOH

DM |
l%rtscoon & ocelic aull, aweak aud.

TRVE /FALSE ?

phcna'(phﬂwﬂuh wold be Switnble for both hhahs,

b) The Fivahtm cacrvesacc egsfnah‘af/j the sSame after the €9. pt.

C) Methyd Red 15 ook indiade frcad  TALSE, I+ CMEZ“%:“'L ﬂ{ Yy

Fa.ﬂ’(. Each Flask contmuns ,025 moles rta man0p-°h’?—ﬂ J

50 cach will requice  p2s pule NadK fo reach &
(w eachreguircs 250 ml of NaoH to (cach EQ PT

The FH at EQ PT will be Jowe fov ANO3 thon #will be Lr CH3(O0H|

TRVE, HNO3 jsa Sheng aud, So whin phated voitha SMj
EQ PT wull ke F.0. o N
Sine CHa(o0H 1S awWeak o, iFwill be  booic at EQ
whtn hpated wy/ Shons base , s0o pH > F.

TRVE.  phtwlphthaltin changeo at pt 8-10, which is cight s
7he E£ Pt fr ateht acd, od Shi] |n Te Skqo P

He thathm cuve for HNO3, 1wl chaage colw

withim & snaall ’ﬁﬂdln qad ml HNaDH) qf-€1.ff.

(a) The pH At beginning if tach hhmhmis same.
FALSE. In hif pr will b Jowe for HNO3,

Ka célc.
HN03 FH=—107(|.0)= '9) /6”0(;" A (aEC
C“3CO0K PH: —-loj ['OO‘IZ) = 237

True .. depnda hat “esgerhall e ot
rue .. agm ¥ eSgenhally " meas. p equlvalracep
Hhe lHNO_:,Z fFlask (,DnMJ;Lf ‘,OH' rms .,S“)zﬂ"-j bM_), od
“aceht acig® hoe e xeess O 1ins (fom NadH) plus the
CZHG'DZ-' /sa weak bas ,wl«u‘m u-i!” de{ueq Vﬂ ﬁhj bitma
O buf #o a loapl SF +hey will be 1death' cal

Withis Ane for he HNO3 ,since iTs (lose 1o EQPT it

The HNO3 needs a loge Volume ot NaOH v reach e?uimlmgf*

Pr

bosg

ok,

Chargetoo Soom Gor acehe oo, Wit hos v EQ Pt ppund 9.
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Ce)

Cb)

Cc)

\ | Chaphe 17
predict pH @ EQ PT
(@) NaH(os triatd ©/NaoH

T ,
tisis ampholeic [the H(O37 ion can acceptor donalt a pnim)
but sinte’ i+ ig rcachag o/ NaOH, a shong bast, e
NaH(B3 (HC03) will actaste acd.

Heces? + OH™ => CO03y* + Heo /.sma i+ tha C. baoe

wea k ShHm of-a Weak avd!
odd b

Is present-at EQ pF, [pH 77 ot EQ

+his 1S bacic. Sinee a basic I'on,corbonglt

PT.

base + sheng aud Seo \ pPH =7 at eq, pt.
KoH ™ + HBr — Hwo+KBr
oU- + Hw* = Heo only K o B/~ (et H0)

How many mL 0.105 M HUL o< all |
| require Jo vetach EQ PT if hikahdg Huec soluhms.

(2) 45.0 mL o .0950 M NaOH

Md\fs add;dm\})lb base ot €.,
M = MpV) | ‘
(.105-7\4\;\/». z [.(MLS'OM) 450mL) E/“: 40,3 mL HCI |

22.5 mL +4 .|I¥ M NH3

) NHs titraltd v/ HU —/_9)4 L7t EQPT
NHz + H*' —  NH,™ since ,NH.,*',ama\cau’d,
| 'S pieseat
(NHy+ Hyo" —  NH, d H20)
Cwﬁkbm '
KoH +itated ¥/ wor

Pl Fat eq. P+ K ad B avl iy 0

MaVa= MpV, (105 MIVa= (NgM)(22.5m) |Vaz75.3n

[ZS.OML'*’SOLO Cm—\-p.'n,‘g |.35‘j NaoY pe- L}
MaVa= MpVy (1ps M) Vo= ('-3'534 - )(rzs.am)

39.99% 5,1
1.00L

r\/a.‘—’ Ho.2 MLT

35502
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@

@) 6.0 mL NaDH added. So, fndung pHof OIS0 M HGHa0,

353502 ’

(b) 13.5 mL {.0350 L) (SO M) = .00525 méle HGH30p

Al igid! Tihating 350 mL o 0.150 M acehtadd (CHalooH /HC
with .50 NaoH! Caladate pH a e _PEC_ML/NAZDE‘%?E

HGHs0, =2 HM'r GHa0!
0 1S0 — X X o

Ka:s X2 _ L¥x107°
ASD =%
asSume X £¢ 0450
X= 0.00)p4?

P\M—j back in —_xz_ . \.Y*'D-g
150 =0 oled3

X= 0016341
ael... X = 0016342 = CH+]

pH=-109( .0016342) ‘—@l

(0135 L) (.ISOM) = .ppz625 mole Naotl

OH" + HGH3p, > Cotla0;” +H0
. 00262S .00525 o

a $§ ot YL(.OSDO Se (-0S00) |
- apne B
X=LE&X0">  pH=-loy [H*]=—og (1§ xI07F) = iq,w s

|

-.00261S —.00261S t-002625 Assume ,Wlw
o 0026125 .00261S ' e .
35,0 MLt {F.SmL= 52.5m
CHGMO ] = (W0, ) = .ppzé2s mo) . p.0500 M
.052S L _
[‘/ (o _ “ o H\;Had Yor!|
HC1H302_ > H,-kl + C‘Z H o) ' LM'\M S‘ﬂ,
| 3 | e
0500-% x .osoglvﬁx 50/50 kT3S
Ka= x(.0500%9) - 1-§x/0°° P%:};;?l oi°)
0S00 ~ 3 _ ;
0500 ~x x(500), 1-¥*10"% = 4,34 !

Contd, next page !
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=Tops.

VR

y | oo |
COATA .y 345 mL NabH added \ - .
(.034S L) (ISom) = 0.0605115 mole NaoH
OH"t HGteo, —> Hi0 + GHso”

Kp= X(oFH4b0 +x) - .gx/0"°
(.001074 ~x)
asSume X L. 001074, .0 Ye0

X (.0FHY60) _ .¢%10°F
.00)0%§

H=—1o5(2.668%1077)
‘ pH = 6.58 i

) 35.0 mL NaOH added

Thisks HMe é:,w'rallﬂzeﬂ' Siaee £lask now carlaths
. 00525 moley HGH30:  plus 00525 mile NaoH .

[‘CzHBOZ—J = 00515 mole _ 0.0350 M
. 0300 L

Ky of M0 = Ko - 107" - 55(e)x107°
KalhGH30:) — 1.9%107°

B C;lﬂ30£"+ Hio 2 HC‘LH‘501+OH"

0750 =X X o
Ky= X2 _ . 5.5/6)xp" x=6.u55 x107e M= [on7]
13 X .0 '50 = |4~ = )
) pH=14-pOH Nf

35502

Thise will readh fo fom - 00525 molss of Nalytts02 (+H20)

005175 .0052S o
—.0051?5  —.005175 +.005175
o 000015 moloe {O0SIFS molsy
CrhGHy 0] = +00007Smele _ . 001071 M
06495 L
E'CzH30{J = p0SI7Smole _ .0FUYeo M
.069S L
Ke* HGHa0, 22 H* + GIsoy! )
001019 ~X X .0FHYLD X X= 2.605%/0 " m={H"]

e
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) CM‘\"d a.gm'n-ﬂ-

) 35.5SmL NabH added (02551 )(USOM) = .00532S mole
oH:  + HGHao, & Gty + HeO .

=3

005319 00525 o
-.00525 —-00S2S +.00525
. 000075 mole o 00525

T

we have a shong baac (OH™) and a weak basc (G H3 0OF)

lets ignoe He Weak basel 1Tt hasa low Yy (5.6 x107) and Hee
| Is already OH° preSaT

CoH-] = .000035msle _ 0010638 M so “commm s ¢ffedt”
0705 will reduce acetatys
’ L a.bilgj-}-uﬁ/cm
' ' Mmoot OH" g}
pOH = —log(.0010638 )= 2.97 mb cmnbule 2
= - =il ®IOTYM moacOH™
pH Y4 OH 11.03 Y L 11

() 50.0mL NaOHadded  (DSDOL)(ISOM) = 00750 moltr

W¢ art paol-the -€ um'po'lnf*a\d know bom (¢) that
we mly, nted fo v/ He &xeess OH"' Corceatnhm,
- Nok Cp H302” tonleataha, -

00150moles OH-  —/ poS2%5 moles DU” = 002215 moly
' h eedd el ovep et OH” I'n
w/.0052S moly g Lxcess

00125 moles OU™ _  p.0Z64FM OH™
.0%50 L

o

poH=—log(.0264%) = .58 (I5772

pH = 1{—pOoH = I 12,42 [
Volum@{dﬂ

Nolke: €) and (F) Cauld aoh‘ua_lg be 3 S1g fgs [;‘Afca_._(g.hn
siice yow areat fimikdby 1E Ka value SE” (1.8%107)

but i yon paat b do 3 SF You'd need fouse
Kw= 101 xI0™  so pH + pOU = 13.995¢5). \
. (not 14.00000 -
£ so, o be
e @p)\,t?mqq 568)- L5772 = aweseme.
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@[a) EQ PT pH if 6200 M NaOH Fitald w/ p.200 M HBr

35502

2100 M JooM o M
—r - 100 M +/00 ™1
1000 L o o.lopm

a (CotshHg)= o 10 . 233%07°

K (Q,HSNHz) Y. Bx)p‘w
C‘”SN”f' = Hr GttsNH, Ka= X% - 238)0°
0.58. x¢.100
@)a) oo M Hbrmn«k.lw/ 080 M NabH - GBS N

Na oY + HBr —> Hz0 + NaBr —
Strong base shomgacd neutnl! ]pH:?.a

]

(b) 0.200M aniline [C¢HSNH ) +.200 M HB-
weq k basce Shong acd

The cquivaltace om!’ will be actdic.
Since Mo!w:hg ot -czud €qunal volumeo ot awd onol base
STl have betn Faslded® af EG Pt, So acc +o M,V,= M2V,
both pmolanties will cut-in hodt o .JOO M.

CeHsNHy, + H*' —> (CgHsNHy™
(o)

a.Sm LF)-OL i s will be neuhal ot

37]

rﬁ@ pH= -1v9 (.00IS2) =|7

() 0.100 M Beazore aud, C4Hs(OOH) Hhakd v/ 0.080 M NabH
’ Aw_c__q_k auvd s *Mkﬂ “/ a 8 hmn Laoc So pHNJHk
basrc at equw. phy Ce Hs (O™ is baoit .

DU X -x Ka(GHgOOM)  43x10”
gss. xLL-oMY  yr 1 s§FxpP x= 246x107°M = [on7]
-0HHY pH= 14+ log&.bbﬂb“’)ﬁ

CeVlsCOOM + OU= —> (L HS(O0™ + HeO r}pg{fﬂl . OHHY M
O4HIM MY M O say we had 1.00 L oFbeazncon
- 044 Y —. 044y -+, 944y acc o MpVp=MgVg wewd nted
o o .odYvd M 125 L of NowH hceady EAP.

Y%’ CeHs 00 H.o 2 o6U-+HGHS(OO sjo;/wmjf;of'Zﬂ oEH

6 “+H0 = : OOM /[ - = O.

. 04U ~x < "% x 2251 ) = OOH4M

Kp= X2 - Kw _ = .L_Qlice lsg#x107"

35




I ——— Chd)oJ-Prl? : R
() gnlate .Soleihy "‘f/‘f/i/_l[oh)?_ in §/L when buttt e
o @) pH=F0 (W pH =S () pH=ILE
| Fem Appeadix D3, pige 1063, Ksp b Ma(oh), = |-6x)072
 molarmass e Mafon), = §§.9526 I/mole |
| Ksp = Cn**]J[oH7]*

|

() ak pH=F,0 poH = IH-pH= Z0O

| CouJ= |p7%0 = |. x)p-?

CMa**] (] x)0 )%= lex10"? .
C-Mn-n may = b M = molov Solbdotlib ot Ma (0H), Since thet it

| Ma™2/ | Jan (0H),
(assuamng Ma*% s shil Pds  Spluble with
whattvtr anibas are ja buf'f'(fsbluhm'.)

-

16 M) (g8.9526%, ) = 2L really 1000 91
(16 M) (ss9506 8, ) = 23 I/ ety die

(b) at pH=19.5, poH:pL}-—Q,S':' 4ys , so (oM = |p-9%

[Ma] (1p74%)* = Lbx] 077

CMA 2 max > 0.0006 M
(00016 M) (359526 2Imib) = | 0.014 I /L

i

(o ru”j, ISFj

|
cc) atpH 11§,  poH=14-IL.¥ = 2.2
Cma] (1p22)*= 1.bx) 07"

(M) puny = H0Z%107T M B
(40251070 M ) ( 86,9526 IImde ) =3 LxIOIIL | ( real 167

]
|
{
!
i
i
i
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Chapte |7

@ Wnke r\d' it eqn for ™ rFum SM%L (I‘FM\y) sitnacd

¢a) Mn3 (b)) PbF2 €) Pudlz  (d) R (zOy (&) (uBr

i MnSeey + 217, — M2 Zagy * H2Si00 @, HzS(j

 Thiswwlk because Hy S and  HS art wWeak ocdo,

(O BFRs + 280y — 2 HFap» Pk |

upinte HT/F!

€) A’MM_;["'B ca.q) - /4‘4-;29)-* %“?J

> lﬁ“aim* H+}aq)——> NK]

EANIEY

1+ will splt back wpinfo
H* ad (4= sv H*' )]

E[d) ”52 C2 0‘-/ (8 +ZH caq) > HjR/M) "'HZC\Z O"/Ca,q) |
OfL ng C20ues)y + M7 caq) H% cag) 7 HCZOQ"mf)

. N T s NL\ < HBrlS’ﬂWC'
(¢) ( Beegy + ) ngc—f‘g avd od will

IMC MMM PI'(MM')'O precipiiate
| Mn(,OH)Q_ o Ccomplettly that Hhe vetmaining

[‘Mn‘l‘l‘] 1S less +han I/{/tj ptr liter.

| 21 - 6 Imole \ _— /97Zx/08M Mat+>
|

KSP, [./Mf)'n'][-OHJZ = 67('0"3 (Wpay,clOéB)
(92x107¥M) Con]? = 1bx)07'3
Con]= 2.9eHgx10°3 M
poH = 2. 53 pH = 1Hpoh= |47 ——az /5 |

pH MM*‘SK abow .5 +o p/ealmm/ﬁ e MnQH), enoxh
W haghe

Aea gy (c))

so they will not SI]/MACdﬂJ lonize /sputup trfo H”/S'Z/Hs

WZark_a vd, So [+ dotort SfLH' (Much) bak

but this isa S%oy awd, so

Cancel, od e ten 10l Judt
b the requlor Ksp equaha

S;M-uploo/a (same

i(d) \/\’“)5(5) st H—'}Ia,,-) - Mn caq) HS,Q” j .
D,

\

pH the more OH-, So The less e Mnﬂawiw&*

/
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? “HA™ combified w/NatH: 0.Z0 msle HAF+. 080 M NadH fn .0 - L toad
() TFPH=Y.80, g the pka oF theacid.
Firs?, veach e NalH (Shmg base) v/ Hee add.,

HA + o™ —> A~ + Hzo
. 20mM0l LoBOMl O use thest volusote dooked':
.00 ~.0%0 +080 molp HA ;? A+ A
e i St 12 050 mole 212-X X . 050 +X
B (HAJ=e2mel o ouzM ) ) bdx=1SERIcTM !
o oL
S_:‘: | oL E\’Z—x]

|
L] = |o7PHE 1070 = s dwioS - -
| ] 107 M Vo = ([sgxlo‘g)(,OXO“"SE"’Dj

j”"“’" Since heglechng x s vakid \ 42 - 1.5gx)0®
o port (4), Nou conld alSo use 2 \
- the Headprser” Hassel bach equat on of yow CoWld et
fH;Pk“+ log [_E_&i) “n2alet Hhe 1 5EXI0°
CHA) o sinet 1 +is £<,12)

450> pka + log (G Koz 1LoE»ID™°

|pka= H4.98 Ko = -0 (1.0S¥ D)
- rfrﬁ 4.99

(b) Howo many moles of 04" (Napt) must be added Fo change e pht 1 5.007

-5-00

Ka= Los)x107° = [HILAD bt [HI= IO

|
I CI.DS xlo’g) = lo,;wfﬁ__ CHHJ |
5 CHA]

A = MBrot . locs) ) so (L080+B) - 1.06)
- CHAT .o x| 075 j (12 -8 )

[8-]= .080mole +B ,0%0 +B = Los(.12 -B)

loL 080 +B = 0.126 = 1.0573

CHA] = .12 mole - B 2058 = .04b ]
' LoL = B= 00274 mole baee |
- whoe B= the molosot Base added mustbeadded
DM~ + HA —> A" + Hz0 Thowsh ax lose 6 SFinthe |

< . - Subtachm So Y{a”o, |
g P - e 4
ince oH” will convtr A o A EB'-‘-.OZ 2o NiOH 1 |




R I | Chapter 17 ;
Anw’cy — ra,m‘d b/mminj — alkalosis C(1hcreade 1n bloed PH) '

() oxplain WP}y rapidd breathay  Can leasl to alkabosis. |
| wst eqwd-m B 700, (poge 212) +
H’?“ﬂ* HCO;/M)Z?" He (03,5, 22 Hp0p4)~ (0 cqy
Im Jonna sput this  Inte hwoo equahima’
(n HY + HCos 2 H,(03

| (2) H2C03¢aq) == HeOpy+ (OZ(J)

! Roaprd brtathia means that CO, 1y will be adle o |leave your |
fog ‘ IZ.’M atr 4jM he yrate. ﬂeozmggt breaths  po- nunute, l
; the lowt the partiad pressueof COzeg) in Your }TJZS) Se dhe less
I ' golbbbl{ COZ I'S n b’DDﬂ! 1 ALC Wp“'ry +D /:yl‘f LM; . .
| as @Dzrﬂ in lungs decreases, xn (2) sWitts nght, Lolhich !

|

will cause [HyC03] o dmp oo 1S lonsumed InRn (2)
w [H (03] clecreases, Rxn (1) will shift nght, . |
co H* Wil be (onSumed. ao [HY] decrease, [oH~] 17 Crease,

5o blot pH Wil Increase ( become mae bosic /alkali),

:(b) Whj Ao&y 1t %tlp Yo breatrein a pape ba} ? :

1€ You breathe Gn o pape bag, the “ac’ i the beg i
| Mgb a “R‘H:‘}*Mf Cmunhfaﬁ?; ot O, W\_nafnijpe an, |
| sinee [Fwill (ortoin COz Gom You! Ho hughtr the |
| ngha.ﬂperSma'rp (0 I +he b You breathe,” ool i Yowluagy , |
Hhe mowe Carbenic ALd ad H*' on will have in OurleOd) :
keeping  COz levels hgh kegn T (1) o (2) Shithed Ictt
|
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I 1l | Chaphe 17
Tooth enamel ! |
 Cas(POy),OH  Ksp = 68%/07%7  “hydoyapatii”

iOY') ;IMOYMLE i (Aom "'DOMPM{} P}MOVI“A-E)CIHS, P)L{Mdﬂ‘)'do/ HzO)
! Cn ffpld&e +he OH-! to Forne “)C/HO/D a/ba. Yo ;

Cag[POq)3 F o Ksp = |.OX|D~®°
oK %% X

Cas (PO4);0H5y =2 SCaj;)+ SPoy 2 s OH

| L}(sf CCa*ZJ5[P09'3]3[OH'J7——é.w/o*”
CaS"[FO‘f)_g F |

| L/csp- [caﬂjffpo‘,ﬁf[/fjj =1.ox/0°°°

[J

molow Solubihy : |
Cas(Poy)sOH *  Ksp= (5x)%(3x)3(x) = C.8x)D 27 :
syz335x T = 6.§x)07%F |

l X = 0.00035 M | Cas(Pby);0H

 Pluwapahiits 81395 x7 = 10X/ 07
X= 6.0 xI0FM  Cas(PO)F |

‘ wow! 1S almost aoif "fﬂﬂu’nj OH- with F~!
m'\fM‘ make your footh enamel [esS soluble! @

0ls0, ve@ao&tﬁ O w F~' dewraotr +he

S\t |y enamd in auds ...
H + oU™ 2 WO Keg= ﬁl;q =)0™"

vl =l =I5 xI10°
4 lamey 6307

B L - —> Hp(aq)
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