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2. Sw dién ly va thuyét dién ly.

3. Can bang trong dung dich chat
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4. Trang thai ciia chat dién ly
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...... Hién twong dién ly

% Hién tuong dan dién cua dung dich chat dién ly.




1. Tinh chdt bdt thwong ciia dung dich_axit, bazo, muoi so vdi
dung dich chat khong dién ly 0 cung nong do

So v§i tinh toan theo dinh luat Raoult va Vant’Hoff

% Tang d6 giam ap suat hoi bio hoa
AP'=iAP =iP, X,
¢ Tang do tang nhiét do s61 va d§ giam nhiét A dong dac

AT'= AT =ikC_

% Tang 4p suat tham thau

7'=1r =IRTC,,




Chit dién ly va khong dién ly

Chat khéng dién li

o © 994

Khi tan trong nuéc khong
phan ly ma ¢ dang phan
tur

Chét dién li

Khi tan trong nudc phan
ly tao ra cac ion



Dung dich khong dién ly

Dung moi Chat tan
H,0 glucose  CgH,,04
1.86A h‘ ©
Q\\u
Lién két H Lién két H
Ho* OF Ho+ OF

C¢H,,0; () + H,0 (I) - CzH,,04 (dd)



Dung méi  Dung dich nudc Chat tan
H,0O
.
o~ >
N “‘/ LJ\
A o
o
Lién két H lon-Ludng cuc lon-ion
Ho* O° Cl- Ho* Na* Cl-
Nat O
Qua trinh hoa tan
NaCl (r) + H,0 (I) — Na* (dd) + CI- (dd)

Dung dich dién ly







2. Sw dién ly va thuvet dién ly

Svante Arrhenius

Thuyét dién ly

Ngay sau khi hoa tan vao nudc, cac chat acid,
base va mudi phan li thanh cac ion duong
(cation) va am (anion)

Su phan ly ctia cac ion thanh chat tan trong dung
dich (hay khi nong chay) goi la su dién ly

Chat phan ly thanh ion trong dung dich hay khi
néng chay goi la chat dién ly

HCI — H* + Cl-

NaOH == Na* + OH-

NaCl == Na* + Cl-

Thiéu so6t: Khong tinh dén su tuong tac giita cac
tiéu phan trong dung dich



Do dién ly ()
La ty sO gifta cac phan tir 3 phan ly thanh ion (N, trén tong so
phan tor da hoa tan vao dung dich (N,)

A,B, S mA™ + nB™

Ban dau N, 0 0
Dién ly o N maN, naN,
NpI 0<ac<l
o = N A =S6 phan tir phan ly
0 N S6 phan tir hoa tan

o = 0: dung dich phan tu

o. = 1: su phan ly xdy ra hoan toan.



D0 dién ly phu thudc:

v/ Ban chat dung méi: cang phan cuc, do dién ly cang 1on.
v Nong do: cang 16n d6 dién ly cang nho.
v Nhiét d: cang cao d6 dién ly cang 16n.

Quy woc Trong dung dich 0,1N:

% Chat dién ly manh: a ) 0,3

% Chat dién ly trung binh 0,03 < a < 0,3
% Chat dién ly yéu: a. < 0,03



A,B,  mA™ + nB™

Ban dau N, 0 0
Dién ly a N maN, naN,
Can bang (1 -a)N, maN, naN,

7' _AU_ AP N

r At AP N,

i: hé s6 dang truong hay hé s6 Van’t Hoff

N = S0 phan tr dung dich (chat dau cin lai + 1on)
= (1 —a) Ny +(m +n)aN,

N, = S0 phéan tur chat tan dau.

N (1-a )N, +(m+n)aN, v a(men-)




Cong thuc o I=1+(m-1)
Chat khong dién ly
CH,OH 0.00 1.00
C,H.OH 0.00 1.00
C,H,(O;H) 0.00 1.00
C,,H,,0,, 0.00 1.00
C.H,OH 0.00 1.00
Chat dién ly

NaOH 0.88 1.88
NH, 0.01 1.01
HCI 0.90 1.90
H,SO, 0.60 2.19
CH,COOH 0.01 1.01
KCl 0.86 1.86
Na,CO, 0.61 2.22
CuSO, 0.35 1.35




C4c chat dién ly manh la...
» Acid manh

» Base manh

» Mubi ctia cac acid va base manh
HNO, , HCI], H,SO, , KOH , NaOH, Ba(OH), , CuSO, NaCl...

Dung dich chat dién ly manh

Cac chat dién ly yeu la...
AXxit vO co yéu, axit hiru co, baseyéu, mudi...Céc chat nay xem
nhu chi dién ly mét nac: HF, CH;COOH, NH,...

Dung dich chat dién ly yéu



Hing s6 dién ly: Hay hang s6 ion hoa cta chat dién ly A.B, la
nong do cua ion (tinh bang ion gram/lit) va nong d6 chat dién ly
lic can bang

A B — mA™  + nB™

m n
cr.Cl.

CAB

m=n

Hz‘”lng $0 dién ly: chi phu thudc vao nhiét do



Méi quan hé giira K. va o :

Xeét phuong trinh dién ly: AB —A + B-
Ban dau on 0 0
Dién ly aC, aC, aC,
Can bang (1-a)C, aC, aC,
Hang s6 dién ly:
A ]e
Ke =
[AB]
2, 2 2
K. o C, _c, a
C,(1l-a) -



Thuyét dién ly ctiia Kablukov

Su dién ly 1a su phan ly cac chat tan dudi tac dung
cua cac tiéu phan dung moi1 thanh cac 1on solvat hoa

Kab6mykoB
HBan AnekceeBuu

v'Trong dung dich nudc cac ion bi hydrat hoa

v'Chat tan 1a cac ion - hién twong dién ly; néu 1a hop chat cong
hoéa tri phan cuc manh - hién tuong ion hoa;

v Trong dung mdi la chat it phan cuc: su ion hoa khong xay ra.

Trong phan tir chét tan ¢6 nhiéu kiéu lién két:
% lién két ion: dién ly dau tién
% lién két cong héa tri phan cuc manh: dién ly sau
% lién két cong hoa tri phan cuc yéu hoic khdng phan cuc: khong
dién ly.
Vi du: NaHSO, < Na™ + HSO,

HSO, < H* + SO,



3. Can bang trong dung
dich chat dién ly yéu



PHAN UNG TRAO POI TRONG DUNG DICH PIEN LY

Xét mot sO phan ung:

AgNO, + KClI = AgCH + KNO,
2CH,COOAg + CaCl, = 2AgCI ¢ + (CH,CO0),Ca
AgNQO, + KClO Khong c6 két tiia AgCl

2CH,COOAg + Ca(CIO5), = Iéhs;?glc'aa{& tiangdyng dich chat
Tong quat trong dung dich ¢6 digh IX 4+ X-, Y- thi s& hinh thanh

can bang AX + BY —— AY + BX

Can bang sé& 1éch vé phia c6 cac hop chit c6 tinh chat sau:
Kém dién ly: KCN + HNO; = HCN + KNO,

Khdtan  :Pb(NO,), + Na,SO, = PbSO, { + 2NaNO,

Dé bay hoi :Na,S + 2HCI = 2NaCl + H,ST



3.2. Phan ly cia nwéc.
Do dan dién cia H,0 = 5,54.1018Qx 1 .cm'?
H,0 S H* + OH"




Tich s6 ion cta nuée.
H,0 S H* + OH" H,0 + H,0 S H,O* + OH-

Tai 25°C, ty khoi ctiia nudc 0.9971 g/cm?.
Nong dd nudc 1a 55.35 mol/L
Do dan dién cua H,0 = 5,54.10-18Q)1.cm?

K — [H{Jg} ] _ [Ho JoH ] _18 107

[H,0f

3T, = K= K[H0]=K,, =[H Jon =10

Néu nuéc nguyén chat ¢ 25°C
> T,,=K,,=110"= [H'|=|0H |=10"iongam/l
Nam 1909, S. P. L. Serenson dua ra cac khai niém
Chi s6 hydropH  : pH=-Ig[H"]
Chi s6 hydroxylpOH: pOH = -Ig[OH"].

0,9971gH,0 XlOOOmI ImolH 0
Iml 11 18,015gH,0

=55,35molH O /1



Basic

Neutral —— S — S

Acidic

pH [H*] [OF]  pOH
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Seawater is slightly alkaline,
with a pH of about 8.0
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4. Thuyét axit-bazo

4.1. Thuyét Arrhenius

Axit: Chat chtra H*: phan ly ra H* trong dung dich nudc.
Base: Chat chira OH- va phan ly ra OH- trong dung dich nuéc.

H,0

HCl(g)  #H*ag) + Cl(ag)
| -




4.2. Thuyét Bronsted:

Axit: Chat cho proton H*
Bazo: Chat nhan proton H*
Base + proton <> AXit
A+ H'+& HA

Johannes Nicolaus Bronsted

Thomas Martin Lowry

HA/A : Cap axit/baselién hop
» Du doan

v’ Tat ca cac chat co chira proton déu c6 thé 1a axit
Bronsted

v’ Tat ca cac chat co dién tich 4m (anion) hay phan
cuc am (phan tir phan cuc) déu co thé 1a base
Bronsted



Thuyét Bronsted:
Bronsted-Lowry

HCI + H,O0——H30" + CI-

00o¢@
acid base

NH5 + H,O===NH/*+ OH"

Y
ep




4.3. Thuyét electron ciia Lewis

Axit: Chat nhan cap electron lién két.
Baz: Chat cho cap electron lién két.

» Dw doan:

v Axit Lewis: + ¢6 du mat 6 dién tich duong,
+ ¢6 orbital trong
— Tat ca cac cation kim loai déu 1a cac axit Lewis.
v'Bazo Lewis + cac anion (Cl-, Br, F-, OH-...)
+ cac ptir trung hoa hodc ion ¢6 T tu do

> Pham vi sir dung: giai thich phtrc chat.



Mt s axit - bazo theo thuyét Lewis
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% e D
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Cu?*(aq) + 4 NH,(aq) == Cu(NH,),**(aq)

Cu=[Ar] 4s' 3d"° — Cu’* =[Ar] 4s° 34 47°

Cu?*(aq) + 4 NH,(aq) — Cu(NH,),%*(aq)

Nhdn cap Cho cap
electron electron
(Lewis acid) (Lewis base)

acid-base
Phire chat



5. Phan wrng Acid-Base

Trong phan g acid — base acid cho proton (H*) cho
base.

?
° <

NH; NH,"



Chat chi thi mau

Mau thay d6i theo pH méi trudng.
Khoang pH mau chat chi th1 bi€én do1 go1 1a khoang chuyén mau.




Chat chi thi mau

Indicator name pH range for color change
0 2 4 6 8 10 12

Methyl violet yellow - violet

Thymol blue (acidic range) red. yellow

Bromphenol blue yellow ] blue

Methyl orange red . yellow

Bromcresol green yellow . blue

Methyl red red - yellow

Bromthymol blue yellow ; blue

Thymol blue (basic range) yellow W blue
Phenolphthalein colorless pink

Alizarin yellow R yellow _ red



5.1. Hang sé dién ly ciia axit HA

H
eH ' ‘H‘ Khi K, 16n ta c6 acid manh.
HCI: Ka=1x 103

IL Khi K, < 10 ta c6 acid yéu.
CH,COOH: K, =1.8 x 10°
e N HH) Khi .Ka ra_t nho ta C(_)l 6amd rat yeu.
i H,O: K, =1.8x10
HA S H* + A
HA + H,O S H,0" + A HCI pK, = -3

CH,COOH pK, =4.7
o Ta ] op oA ] 3 pK,
T 2 = Kep[H [HA] H,O pK, = 15.7




5.2. Hang so dlen ly cua base B

Xét vai mot base LIEN HOP
A"+ HO—/— AH + OH-

« _1H0 A |[HAJoH |

K Ky = [HA] [A_] :[H30+][OH_]:TH20210_14
pKy =pKa + pKb




Acid K, pK,  Base lién hop K, pK,
HI 3x 107 -9.5 I- 3x10% 23.5
HCI 1 x 106 -6 Cl- 1x102%0 20
H,SO, 1x103 -3 HSO, 1x 10t 17
H,O" 55 -1.7 H,O 1.8 x 1016 15.7
HNO, 28 -1.4 NO, 3.6 x 1016 15.4
H,PO, | 7.1x107 2.1 H,PO, 1.4 x10% 11.9
CH,CO,H | 1.8 x 10° 4.7 CH,CO, 5.6 x 10-10 9.3
H,S 1.0 x 10”7 7.0 HS 1x 107 7.0
H,O 1.8 x 1016 15.7 OH- 55 -1.7
CH,OH | 1x10%8 18 CH,O 1x 104 -4
HCCH 1x10% 25 HCC 1 x 10t -11
NH, 1x103 33 NH, 1 x 1019 -19
H, 1x10% 35 H- 1 x 10% -21
CH,=CH, | 1x10% 44 CH,=CH- 1 x 10% -30
CH, 1x104 49 CH; 1x10% -35




Axit manh

Nitric Acid

strong Elestiolyie
:

Hydrochloric (HCI)
Hydrobromic (HBr)
Hydroiodic (HI)
Nitric (HNO,)
Sulfuric (H,SO,)
Chloric (HCIO,)
Perchloric (HCIO,)

Kim loai kiém
Calcium
Strontium
Barium



5.3. pH cua dd axit va base manh.
» Axit manh HA —> H" + A

Ca Ca
HA + HO0 S H,O* + A
Ca Ca
pH =-1gC . =-1gC,
»Base manh BOH — B* + OH-

Cy Cy
B + HO S OH +BH
Gy Gy

pOH =-1gC,, =-1gC, > pH =14-pOH =14+1gC,



5.4. pH cua dd axit yeu
»>AxityeuHA + H,0 5 H,0* + A

Ban dau C,
biénly C,a C.o Caot
Can bang C,(1- o) C.a C,a

=C,a= C\/i\/i

pH =-1gC,, ;. =~ (~lgK, ~1gC, )= (pK ~IgC,)
© 72



5.5. pH ciia dd base yéu.

»>Base yéu A + HO S OH-
Ban dau Cs
Dién ly Cga Cga
Can bang Cg(1l- o) Cga
K
C.. =Cga=Cq /C—B = K;Cq
B

1 1
p0H ~-igfoH |- (oK, ~1gC,)

1
pH =14—5(pr—|ng)

HA"

Cga

Cga



5.6. Dung dich dém
»Dinh nghida: Dung dich dém la dd co pH = const.
> Cdu tao

v'dém axit: axit yéu + mudi cua no

v'dém baz: baseyéu + muodi ciia nd
> Co ché tdc dung cua dung dich dém
CH,COOH & CH,COO" + H* (1)
CH,;COONa — CH,COO" + Na*

v'Thém axit manh: cb (1) «
v'Thém basemanh: H* + OH- — H,O: lugng H*|— ¢b (1) —
v'Pha loang dd, d¢ dién ly CH,COOH 1
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CO, (carbon dioxide)

Su tao thanh dung dich
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5.6.1. pH cua dung dich dém acid
CH,COOH S CH,COO + H* (1)
C,(1-a’) C,o’ C,o’
CH,;COONa — CH COO" + Na*

i L

[HAC] C,(1-a') C

[H +] — Ka — Ka ~ Ka -
[Ac] °C +Ca °C.
pH =—Ig[H 1= -IgK, ~Ig =* = pK, ~Ig _°

m m



5.6.2. pH cua dung dich dém Base

Pém bazo: dung dich ctia baseyéu va mudi ctia nd voi axit manh: dung
dich NH; va NH,CI.

NH, S OH + NH,* (1)
Cg(1l-a’) Cga’ Cga’
NH,Cl — NH,* + Cl-
Cm
o« _NH for-]
T INH]
[OH—]:KB [NHB] :KB CB(l_a) zKB&
[NH, ] C. +C.a C.

pOH = pr+Ig(é—m:> pH =14 - pr—IgC(;—m

b b



Dung dich mudi

» Mudi tao thanh tir axit manh va base manh
» Muéi tao thanh tir axit yéu va base manh
» Mubi tao thanh tir axit manh va base yéu

> Muoi tao thanh tir axit yéu va base yéu



6. Phan wng thuy phan va can bang thuy phan

v' Cac phan (g c6 su trao doi giita cac phan thanh phan cta dung
moO1 va chat tan tao thanh nhitng hop chat ma1 go1 1a phan tng
dung mol phan;

v" Phan tmg dung moéi phan véi dung méi 1a nude goi 1a phan tmg
thuy phan;

v Sur thuy phan mudi 1 phan tng trao doi giira cac ion ciia
muoi vdi cac ion cua nwéc

MA + H,O +—— MOH + HA

Nhan xét:

«% Phan tng thuy phan mudi 12 phan ung nghich cua phan ung
trung hoa acid — bazo;

% Acid hay basetao ra phai c6 mot trong 3 tinh chat: dé bay hoi,
kho tan hay kém dién ly;

% Phan g thuy phan chi c6 thé xay ra trong dung dich lodng




do thuy phan va hang so thuy phan

Do thuy phan h 13 ty s6 giita s6 phan tir mudi bi thuy phan n trén
tong sO phan tu da hoa tan n, trong dung dich

MA + HO +—— MOH + HA h=—

Hang s6 thity phan K, 1a dai lugng rut ra tir viéc 4p dung dinh luat
tac dung khoi1 luwgng vao can bang thuy phan



Muéi tao thanh béi acid manh va bazo yéu

v Sudiénly: MA — Mt + A-

v" Su thiy phéan: M* + HO = MOH + H*
v' Tinh pH:
H]=c h=cC, KCm
K C K,

pH (pK -pK, -1gC, )= (pK +lgC,)



Muéi tao thanh bdi acid yéu va bazo manh

v Sudiénly: MA — Mt + A

v" Sy thiy phan: A+ HO = HA + OH-
C.(1-h) C.h C.h
v Tinh pH:
[OH‘]:th:Cm\/ K, :JK”Cm
K.C,, K,
K _K

e

|oH=%(pKn +pK, +l9Cm)=7+%(pKa+lng)



Muoi tao thanh béi acid YEU va bazo yéu

v Su diénly: MA — Mt + A

v" Su thuy phéan: M* + A + HO =HA + MOH
C.(1-h) C.(1-h) C.h C.h

v Tinh pH:

[H+]:Ka><[HA]=KaX Cull zKah:Ka\/ v :\/KnKa
Ia] Cn@=h) 1-h KK, | K,

1 1
pH:E(pKn +pK, _pr):7+§(pKa —pK,)




Cach tinh pH cua cac dung dich.

a. pH cua dd axit manh va basemanh.
pH =-IgC, pH =14+1gC,

b. pH ciia dd axit yéu va baseyéu.

1
oH :%(pKa—lgCa) pH :14_§(pr_|ng)

c. pH cua dung dich dém.

C C
= —lg=2 H=14—| pK, —lg—==
pH = pK, c p (p » 102 j

m

m
d. pH ciia dung dich mudi

pH:7—%(pr+Ing) pH = 7+1(pK +IgC,)

pH = 7+1(pK - pK,)



pH ciia mét s6 dung dich 0,1M

Chiit pH
NaCl (sodium chloride) 6.4
NaCH,CO, (sodium acetate) 8.4
NaHCO, (sodium bicarbonate) 8.4
Na,HPO, (sodium hydrogen
phosphate) 93
Na,SO, (sodium sulfite) 9.8
NaCN (sodium cyanide) 11.0
NH, (aqueous ammonia) 11.1
Na,CO, (sodium carbonate) 11.6
Na,PO, (sodium phosphate) 12.0
NaOH (sodium hydroxide, lye) 13.0




Chiit pH
HCI (hydrochloric acid) 1.1
H,SO, (sulfuric acid) 1.2
NaHSO, (sodium hydrogen sulfate) 1.4
H,SO, (sulfurous acid) 1.5
H,PO, (phosphoric acid) 1.5
HF (hydrofluoric acid) 2.1
CH,CO,H (acetic acid) 2.9
H,CO, (carbonic acid) 3.8 (saturated solution)
H,S (hydrogen sulfide) 4.1
NaH,PO, (sodium dihydrogen phosphate) 4.4
NH,CI (ammonium chloride) 4.6
HCN (hydrocyanic acid) 5.1
Na,SO, (sodium sulfate) 6.1




7. Chat dién ly it tan
Puong saccharose c6 thé hoa tan trong nudc nhung khong phai theo
moi ty 1& bat ky. Mot lit nudc chi c6 thé hoa tan duoc toi da 1800gram
saccharose ¢ diéu kién thuong. Phan con lai ciia duong s& khong tan
va két tu ¢ day coc. Lugng duong hoa tan toi da trong 100gram nude

duoc go1 la do tan cua duong trong nudec. = 'I;
\ ’ :-fi_q'.- i o o | .
2\ . 2\ A 2 ; e o Individual Cy4H, 40
Do tan: Nong do chqt tan trong dung dich B> 900 moiecuies 12722411
bdo hoa o nhitng diéu kién nhdt dinh goi -*;.J;:*_r:;;;ﬁ
la do tan cua chat do. CyqHy0r

Do tan phu thudc:

Ban chat ctia dung méi va chat tan
Nhiet do

Ap suat




Tich so tan (T)
Trong dung dich chat dién ly kho tan ta c6 can biang sau
A.B.(r)+ (mx+ny)H,O () —— m(A"™.xH,0) + n(B™.yH,O)

A _B () —— mA"+ nB™

Vi A, B, la chat ran nén:

Ke=Tps =C,..C. =const

n A™ T B™
T duoc go1 la tich s6 tan cua chat dién ly kho tan.
Tich sb tan chi phu thudc vao ban chat dung mdi-chat tan va nhiét d6

oY
AT = -RTINT,, = AH®-TAS®



TABLE 19.1 K, Values for Some
Insoluble Salts

Compound K, at 25 °C
CaCOq 3.8 x107°

SrCOs 0.4 x 1071
BaCOy 8.1 x10°°

BaSO, 1.1 x 1010
CaF, 3.9 x 10711
Cds 3.6 x 1072
PbhS 8.4 x 10728
CuSs 87 x107%
HgS 8.0 X 10753
AgCl 1.8 x 1010
AgBr 3.3 x 10713
Agl 1.5 x1071°
Ag.CrO, 0.0 X 10712
PhCl, 1.7 x107°

PhCrO, 1.8 x 107

Hg,Cl,

1.1 10718




Tich so tan va dé tan ciia chat dién ly khé tan

v’ Tich sb tan 1a dai lwong dac trung cho tinh tan cua chat dién ly

kho tan
v Tai nhiét @6 nhat dinh, chat c6 tich sb tan cang be thi cang kém tan
v Gitta tich s6 tan va do tan ¢c6 moi quan h¢ sau

A, B.(r) —— MA™+ nB™
Khi can bang S mS nS

T,g =C.CL.=(m§)"(nS)" = n”mmsﬁ(gg:>

n+
mPBn A

' S, . =M N
‘ AnB, - n m

n-m




Diéu kién hoa tan va két tua chat dién ly kho tan

»Chat dién ly kho tan s& két tua khi ndong do cac ion ctia no trong
dung dich 16n hon tich s6 tancua nd ¢ cung nhiét do

C 2‘* C 2 <71 A B, X D}mg dich chua bdo hoa, cac két tua s&
ti€p tuc hoa tan;

CQ\L Cgm_ =T, 5 Dung dich béo hoa, on tai can bang hoa
tan — ket tua.

C ,:1“ C gm_ >T A B, X D}mg dich que}bﬁo hoa, xay ra hién tuong
ket tua cac chat tir dung dich






010

- L _
[E !

£ 008
4 | %p = Fsp

= 0.0

= — C |%p>¥sp _

¥

S 004 CriH);_

fa will precipitate
E = frarm solution —
= 0.0z

5 A

& 4 WB Qg = K _

il%sp < Kep—a] -
131010 131077

Concentration of (OH) (molil)



i—oncentration of Cr 3+ (moliL)

——=—r = e
| | i {1 = R e
— . |

(Crt =010 mald. K | R
t0tEmg e -t =5t Qs ip) ==
—— (Qap = K- === S0lid Cr(OH); =t

will preclprtate | !- I T T N

"||:|-2 ==t 12 e _._._;_.I..-'_ el e e s i 2 2 R

— T e N — —
IR e o 6 N O—— ..w[GHJS == CI’ I+ + 30OH | L T
P ee——— == e P - -—! N . } . I . L - — - ——

10 =

I.|-
-'\... A

il
l'!
| |

|
il
|
F||

=== _-___I_:I._- I_:':____I_'_ - i ___:. -
e i 2 B 0 .
Al Al ol _ | Saturation
107 " = _|__-—__ j':_:_— :I'_T-— .__:'___ __!-_-_'-'
s —
F—1—1{— — ¥ -
— T T I S N o
'5:{: === K Iy = e— I e ——— =
L e i e e e S
= e e e
e — — I S ——.
——
108 = e R
—— 1+ f’ﬂH 1-19x1n'mmnm_'—_"___
—||—= 'r- . -_."_I-_ S
.-ID-T 1 | |

10711 1 n" E' 1 III'E'

Concentration of OH™(malL)



