0
B 5.0

T SASI0T i HieH T SFEG e SR SE o4 SRl o Hed Tids |/ o WA

oo & % ek €1 39 Usheh § BH MMM S IR H' T OH 31T o HeAl etk

T ok T ok TR S| wreteRal o wA © T g3 © TR s o o
9 GH q% T el © e U] Slethdl Sgd 9 Bl ¢ 39 ¥R W I8 frehd
TRt ST Hehel € To6 g S & o fer Wi gl €1 39 Tt Wi i freferta
YR § fer@n w1 wehar 2l

H,0() =—— H'(aq) + OH  (aq)

o] T 5 3R U 31aeT o ROl H' 31 o STl § Teodsl ifed Tt eianl era:
9 9 1 AfE ISUGE TEfael FeEfatead g

2H,0() == H,0’(ag) + OH (aq)

TE S 1 WH AT &l IH YOk G o1 9 o frefafad g |
o <1 Tehar &-

= [HO'TIOH ]
[H,01"

{feh STl fergerar © ® o7 : SEeh! WiKdl b1 FEeR WM1 S Hehal ® @I 36 Ko WY S
F Y TH T fer® K, W e ¢ 9 fefafed seR 9@ o s owwa g
K_ =[H,0"] [OH]
K, e &1 WE 3o feorish steran ovga: St feeisr 21 98 feor A w feer Tea
81 25°C W K & AF 1.0 x 107 BT 81 31a: 98 Yoia: gere 8 for f&u am w= e of
et foeaa o, W) a8 gopfd # ST, e SAYel IIEA B, IS [UAEwA A
[H,0"] x[OH ], feer Tear 21 afx foreht werel &1 oo o 1 39 YR ¥ fowenfua ¢
Toh WIS W BEGIEH ST Wigdl, BEgIRe AP Hisdl | Sfersh i dl foera s
BN A% ered 1 S A Y 39 wehR ferenfua whear € foh OH o1 disd, gReifEd
3T Higal | 2Afueh 81 S af foere aria srm| Sielid faeas &t geglitem ST 9l
T oo ®1 oTeli, AN S12e IS Wehfd T YE W et € faerd ¥ H,0° s
1 Higdl pH gR1 A St € 5 ereif~em 1M Fisdl o e T o ®9 § IRefid
fopan wman ® 81k T Frefafafea =6 9 o9 #d 2
pH = -log [H,0"]

[Epr 55
Ja— )
Va—
[gpH 7.0
[ 7.5

i 8.5
[P 9.0
[gp 9.5
[EpH 10.0
e
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ELtE]

Tl o ™ ® pH T H

-

Ik Torsh Tr=1-fit pH W fg=1-f=1 91 <wiid €1 71 orer- ol gg=eni o
U & T 2| ISRl o fasor 1 foeE, pH 9 1 SgEH w8 %
o yga foran T @b 21 okl o fhsor 1w faerEd g fmer W
Tha T S99 Y W 14 9% pH WA SN Tl @ WidEk gk
(Universal indicator) %gd &1 % @fdes o 0.5 pH o qREd=
o ot < Hend &1 IRd: (T T gl 3Tkl 1el ool &R B 21 ST
o 1 H ufEdd, $9eh g W W i 3TUEl A i § G o
Sea=1 YRed oF HRUT BT 1 IS o Tl w6l 1 O 31en il § o
pH ¥ Ifadd g & 1§ uftecdd @ 3 81 guw 9 s1een ek faern
% WY, pH H IRadd o Fe-we wifde gue o W H gF arel 9iadd
1 TR =1 THerd @ qen e 1 9Rads &t qa = o O § i W
pH &1 SWYE 3Aehei 9w &1 Sl 2

UTehide pH 9ok
pH13 pHI10 pH7 pH4 pHI
SO~ ORI S ]
o M & TG H pH WG T R 5. '
feregd gidr 81 98 el ferera &7 BrEe =~ Bl &1 T, for gt 7 77
& fo7Q pH %1 W% G 2 3T &' 3GHT pH T 7R T 81 A 77
%1 pH 375A1F 81 @ Eed el I % B &

3R &R pH TR edl 7 37 eAral gir 81



pHaﬁTa?ﬁaﬁwﬁthrﬁaﬁq.

ATV AT
e F®Y (100mL) - =R - SR
cFIFIR - W M A FO A
o AT _ =R e pH T/AIGH
o pH = - Tk fae@d - SERIhdgEr
LIEDI
(i) 100 mL &9l dTet STeRT-3TerT siwd | g, TR, I IR -
1 a1 ™

(i) U ® o W F 2 mL (TTF 20 I) -3 W 4
AT REHedl § Sl i1 W oA 1, 2, 3 w4 4 fafga =0

(iii) Tk W& H Wit Ih Hi A 58 STt YAF WG i
gl ol o=l qve feen &Y et

(iv) & W@l ¥ IWH a6l W hi god e pH 9 § &l
(v) o194 Yerol =1 groft 5.1 ® fenid ot S/ = fean o 2

(vi) fafe=1 @i %1 pH %! pH ¥ g1 o % 3R $Geh 11 i qorl
Hifdleh @k 9 I T H H
(vii) <R well o W™ % pH A & 9&d T A B HHAG il

|t 5.1 - fafr= well & T & pH W

T & AW wifder gk o | I PH Trerd

gty

i % pH WM 1 Sl g3 %A € |

== I
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-

(F) Y% el § fge@" &t T T0E 761 § Hifds goe% &) kel 98 Sl

(@) faead o6 W &1 qeHl pH 91 o U1 9 FEdges ail

(M) AN o T At SR e stfentierl § M oh foq pH WS bl gRiRE T
™ ™|

(F) WA & ok fC shael sl T 1 & STAR HI

‘,‘9

L_ |
(1) = @ § 9 & 9 o8 HH wAd 7 THeEy
(i) AR T YIH W HT TR B @ pH W 1 Y9G Uferd grm?
(iii) fH=f 1 i & faam 9 91 pH ¥ a=ad ST A1 I8 JAq1ad W2 3794 S I Y T gRT i
(iv) 39 Tl 9 =1 pH %9 I T Gohd €2
EEAD]
TR o | Tcl/&Reh 1 pH | IRadT 1 Jeor)
Tagta
TR0 W Ui TR A W BRSISH STl 1 Higdl 9 € Wl @ oTa:
IR0 ¥ pH H dieds erife 2l
Ay Al
- E""'”"W - e 0.1 M HCI foer - 20 mL
* P F IR . ¢ 0.1 M NaOH fael@ - 20mL
* e - * 0.05 M H,SO, fIekR - 20 mL
* PH=R - o PH W/HIfd® gas - STEvIhdER

(i) =R FaoA e o 34 W, | SR ! TmifeRd Y (e 5.)1
(ii) ¥@gH e ‘&’ H 0.1M HC1 & 2 mL &



(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)
(x)

(xi)

(xii)

(xiii)

pHaﬁTaﬁaﬁwﬁprﬁaﬁﬂ.

Faed el ‘@' H 0.1M HCl & 2 mL @& 388 18 mL i
=8 e e

FUA Il ‘@' W TIFd aadT F 5 mL FeH Tt T H weht
ITH 15 mL S/t e

-3 - -3 -3
& = T T
e e
et et

HCl H+Cl ¢ 1 -}

I g & 7

fae fae
kg kg

u_/ a_/ ) \T#

farT 5.1 - 9377 5.2 &1 =FaEer

FaUA At ‘' W dgFd faeed o 5 mL e el °' H Tt
399 15 mL 9@ 3781 e fHam)

T pH T3 &l BlR-BI THE| H HIEH 52 Th A% ol 26 T
el |

TR *T Tl § FaoH Fail ‘&' ° 9 F© faead et sot
T 95 7o 25 R W@ pH T8 W STel| pH 9 o T ST g
HHh = o W H H

T YRR W e At ‘@', ‘v 3R ‘8’ o Tl pH w1
e s IR eroe uRomEl i wRel 5.2 | e w

‘@' e, faeEl o BIEgeH ST |IgAT i UM ehifTa)
Y% FaUF et H ¥ 1mL foeem e STerT-oTen WaEAtaal §
2Tl | Y e § Hifdsh o H1 3 9% il pH 1 STEE
A o fau weafesl w1 o=t W feamwt faeel & 1 &
o HM pH AR o TH § &1

T ¥HR ¥ 0.05 M H,SO, 3R 0.1M NaOH faerHi &1 Swie
(i) ¥ (ix) T =M o STTIR TIHT ik Y&IuT it

3T Y&Ton 1 WRUft 5.2 H ReRie wifsm)

ifefer gereh I IR Hifdr g faeaq @ gt qfondt w1 gam
FifsTul

NaOH |4

F | [F)
;JJ\ gJJx

H,SO

2! 4 W

i

a

F
t:

HCl

SN

o T ot 3T F T T
g

o TIHIT F [T 35T HI
gieT-9ier &k i o
faeTa)

s7
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WO 5.2 - 90T ¥ pH | dftaad

HCl H,SO, NaOH
FaGT A
ful PH Lul PH tul pH
F
o
T
q
oy
(i) aaed Afedi ‘@', ‘v wd ‘o' % el ST eEeSE SIE Wigdig sl &l

(ii) TIHO 5 pH ¥ uRada & fow ura e1qw fsmwi @i fafaw)

5

(F) Y% WETel § fge@ &1 sReR A1 okl Tifdsh o i 98 sk 9@ § S|
(@) pH =R ¥ fae@[ & W &1 qo SEuHgeas

ﬁémmzﬁu"ﬁ

(i) I o WY AT UE e faereel o pH aiade o s ygia uferd et 872
(ii) TIH & G B At pH IRed & Romal &t SR o g Har?

(iii) % P I o=ig foomm (AF difST % T @) e Se qf fage # pH W 31 3 98?0
S| &I gfee g g A

(iv) =Tafy SESHiie o i "isdl 0.1 M ? 3R Ueieh o7t i Higdl 0.05 M € fh ot =@ &m0
HCI & #1o/dl H,SO,, U@ 37 ! pH TR T FM & 9 36 WO 1 e ¥ &31?

(v) =1 0.1M Udifess 31t 3R 0.1 M BESiieh 3l &1 pH Tsh THM Bii? 3194 $T o1 Ha

FIFSTT 3R SHHT =rEn i)
LR

Tael 3 3R geel @eh &1 pH W SIS S8 991 (common ion
effect) 1 AIIA H{A



pHaﬁTﬁFﬁﬂﬁWﬁpHWﬁaﬁ?.

-
I J e B foh elol o1t 310l goicl &TReh 1 ST Ueh ShATNA WehH
21 28 fefofad yer @ fomn s g @ -

(1) HA —— H'+A (3Fa a1=)

(2) BOH —— B'+OH  (39d &)

fearfa (1) o A 31F 1 Wis 9@ | IR fefq (2) § BT @ w1 @igan
a5 W G Sohd feen o ferenfia 2, Ed (1) @R (2) fefadi § saw:
H' 31l 31k OH ™ 31T w1 Figdl v e STl fe o feerisn Kot |/
feR WIH 3R OH ™ &1 & Tixal ¥ 98 IRed= fam &1 pH o wfed
X a1 7, 9 pH W 1o wifden gueh 1 TeEdl ¥ W@l S Uehdl €|

YT AT
o HfFT (100 mL) - =R D, Sl A
o HIMIH FANES - 2g
: W(zimm - o TSFTEH T (1 M) -~ 50mL
* SR - o IEfEN fEEI QM) - 50mL
? R P o pH T 3R 4ifdsh quahr - SURARREISSLY
yferar
(i) 100 mL o R sieh @l 39 W ‘&', ‘@', ‘' 3 o’ fafgd
(i) et ‘s’ § 1 M USHTEH 3R & 25 mL SR sied ‘@' § 1 M
it faead o 25 mL | sTfrT e ,_,7_‘2
(iii) TH YR ¥ i ‘' H 1 M USHTESH 31 o 25 mL 3T siiehl ‘7’ —
H 1 M it faead & 25 mL ) 31 sia ‘T’ § 2 g Hifeam TTEF ST | e
IR e 3 3T=8 qie feeTet =il il S YR 9 s ‘o'
" 2 g ST FaNEs e w39 Ff =Sl We featnt = | STHIfTH  FATEE

(iv) e ‘®w’, ‘@’ ‘1 w9 W HEE: 2 mL (SRS 20 9]) faem
AR 1, 2, 3 IR 4 fafed wEAfaa & el

(v) VS @l § 2 9% Hifder gas foead el weAfedl i Al
Fl T We e Ye oF T i gl A pH 9 9 H|

(vi) o9 Y& ! §Rof 5.3 ° fai€ a3

(vii) W& 1 3R 3 o foe@dl 1 pH &1 qor % 3k pH ® o1g
e i fepie

(viii) S YR W @A 2 SR 4 o faeraHi 1 pH i qorl &t 3K
pH ¥ 3mq 9feds &1 faie &
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AR 5.3 - 3/&Neh 3T THk a%T Hl pH i qorT

W@t . ‘
T T w1 Hered PH T &1 1 pH
1 3@ § CH,COOH
2 NH,OH (NH, 1 Sfeita fererr)
3 CH,COOH + CH,COONa
4 NH,OH + NH,CI
gfrom
(%) Udifews s ¥ pH___ @I
(@) Udifesr el SR ifgsm THide & 9% i pH UHifeH ort o 2l
() st faeeE # pH 2l
(1) erifTn foemm SR STHifE Feikige o %< i pH it o ]
(9) SYAMS 3PF U9E 9 ST/Re 1 STEA g T 2
wraertEr

(%) ITAMTS A YAE o TATA o foTu haa ool oTl/&aRe &1 Jgad il
(@) AHIY TESFEES +i diaa i FEdH § T | o)
() YA TEel | wfdes gus &1 98 aUeR gen ¥ e

(

o) pH T &l @ 3R e T R Wi

“7

S =
(i)

(ii)
(iii)

(iv)

(v)

tEifew o ¥ Hifeaw Ui fAa § pH Wedl @ ek Wi sHifRn faeee (NH,OH)
NH,Cl faam & {7 %1 pH %7 &1 Sl €1 379 37 Y0 1 e 5y wal?

fim™-3 § CH,COONa % T W iR f1@-4 § NH,Cl o T T Iuge et 1 g Sl

A TeT o fou frel o geel ol SR SHeh WUl qe geel &Nk 3R SHeh ofeul o
1 geAE ISl

AU/ Ao o faveraer | 39 eraeene i $fTa HifSe Sl 39afss e 9@ 51/ pH H IRads @
ST B

T faerad pH qRade 1 9y vl id €2 3H U S SSE N UHEEy)




pHaﬁTa?ﬁaﬁwﬁthrﬁaﬁﬂ.

ELtE]

aifder gosh g1 ot T SR Yool &R i STFaradt § pH H € 9t
REdA 1 STeRA|

Tagia

I T S 7 R Yoo 37 Ud ool &R oo | gofa: fomifed @ s
21 SR o YohH | 3T o H 3T, &R & OH ™ &1 9 fheteht
S I &1 3Ad: 5o oRd) Yot 317 o1 T Tt geiel ek o foretam
A sreran foetima: foemen S € @ foe@m &) pH wRafda e s @1 s

STAT S Bl 2 A YRH W pH uRedd 68 gl @ W ety o aH
pH Red" afea= dierel & el 2

My AT
' . T _

[ o @it (250 mL) -
o IJEAHR Tk (100 mL) -

° TM -
e pH=E -

4444

IE D

(i) TH 100 mL &9a1 o VFhR Fh H 0.1 M TR 3w
% 25 mL I FESFRE I =2
(i) o9 Wifds gY@ & U 9 S
(i) 399 = 9 (0.1 M) Wifcqn TReiweEe &1 U5 GRUl 5.4 % G1ETH EEgiEe |
IR 2|
(iv) Y% 9R Gifsad gEgiaees faoaq fiam & 9] Jaes &t 9t
i 3T WE feat, Joish IR VTR il | Sufeerd foersm &1
{1 e X 3R pH = ¥ gl teh pH 1 il
(v) 379 Y& i HROM 5.4 o TR Gleag
(vi) wifesm eEeieaEe faee & S ey Ty 3@ @R foeem &
pH & T W% ©id|

|| 4k
X

F

o1 I
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ARUMN 5.4 - 0.1 M EFSaAINeR 30 o 0.1 M HIfSan ZESaAES
faerem grT SETeRToT @t wfehar o pH uRads

" NaOH faea &t Tk B Ugel NaOH pH )
& | et W uEr (mL) fae@ &t gt wET (mL)
1. 0 0
2. 12.5 12.5
3. 10.0 22.5
4. 2.3 24.8
5. 0.1 24.9
6. 0.1 25.0
7. 0.1 25.1
8. 0.1 25.2
9. 0.1 25.3
10. 0.1 25.4
1L 0.5 25.9
wraeTtEt
(%) 3= IR U I o U U GHE Wigdl ol 6 37 S Yeel &R o faeral s
arfaferan #

(@) o1 3R &N 1 Siqall wl GEdHgeES THe|
(1) G i HF A T FAT H|

o
319+ Rl @ SffRsl o MR W ferd

< ﬁlﬁaﬂmm

‘;’ |

(i) Wl 3T o Yool &7 g1 SSEHIH st Hiehan o9 el w9 <@ ©°?

(i) o 379 goa oA (THifesw o7e1) o Jaa &k (Wifedd TReledEe) g SR ¥ off gt
TR 1 TR HT 37deT Hd 22

(iii) A< TESEANRE 3TFA 1 HfSaH BESIFIES [aeTd §RI IITHIHIRIU Al &l d Faeh o 1 H IRadd
pH & 9 W@ § g =feu? SUed JA &1 Wh <@ &Y 3R fad|

(iv) SRt st ifafehan o pH o IRede 1 318 e o =99 | fhE YR Sl Shidl 27 et




pHaﬁTa?ﬁaﬁwﬁthrﬁaﬁﬂ.

ELtE]

Gifery FiREe, it FiREe IR Hifeaq FEHe & fao@ml %1 pH
e

Tt

Hoel 3 3R Yeel @R § o4 odu S foedd S § St g
T/ 3R YTl &TReh/3Teed g1 o o101 ShAgl: &RehTa SR 31l Bid €
T TR/ 3R Yoot/ 3T/ §RT o o9 Sl H Sel SToEfed & S

& TG Y o7t 3R Yl &R NI o ol faered | St sqsfed T e
9 39 fava § eTo W foue Y weaeE ¥ U ok

MAvAEh ARl
}  pH TE/EIfR Tah - STEYIHRAER |
o Fer ARl - dA 0.1 M N -
. * 0. aCl faera SATIHATTHR
o Al - LIk
cEeFw - @ * 0.1 M FeCl, foera - SEYISATHR
* 0.1 MNa,CO, foe@ -  STavashdgaR
yfshan

(i) o e afea ot 3% %, @ SR T TEiiehd Hi
(ii) e AfeE ®, @ TS T § HAA: NaCl, FeCl, 3R Na,CO, %
0.1 M fae@a o 20 mL il
(iii) pH v I BR-B THEN H HIE FX W o TP W Hell |
(iv) oA Aferdt ‘', ‘@', ‘' o faeEl st pH WArT 5.1 i ifa i |
(v) WaEel ®e ¥ dF e WEHeE et wi
(vi) WEAfdE W wES: 1, 2, 3 §en fafgd
(vii) oM Jeft ‘&' ° Y® W@qel # 4 mL faeem el
(viii) W@t 1,2, 3 ¥ %A 5 mL, 10 mL 3R 15 mL S fHe)
(ix) @Al 1,2, 3 o ool s pH i wifdes gesh 2K pH 71 &1
el § A R
(x) I€ wam WaEHAtd ‘@’ 3R ' o ool o @ S|
(xi) o9 GROTH 1 RO 5.5 o STIER ARUieg &l

=3 I




.w‘mnw iR, @A
WRUTt 5.5 - NacCl, FeCl, 3iX Na,C0, % faet &t pH fafa= wigare w

- faeas &t pH
fererer Y- 1 Y- 2 TEA- 3
NacCl
FeCl3
Na,CO,
o
gRomm

9+ 9ROMH SAacishl oh YR W o]

wraartar

(%) a1 = faeraAl &1 F&m w1

(@) a1 Heer o 99 dad gel 1 Sl

(1) 93 Torered o fou oferm i 9% qw@Het 94 § |
(9) pH T3 3R g o foerad %1 ke oK 9@ M w @

fa%a——rmm

(i) FeCl, 3R Na,CO, faee 3erim w7 #?
(i) vaa o7 3R Yoal GR | a9 o0 Sl SAuEfed F A8l 2d? GHeEu|
(iii) S 3TTEEA 1 YohH a0l o Toveiyul § fohg TR § I9AR @72

(iv) e o foera oh eRioT 1 pH W 41 J919 Tedl 87 T+ STl eAId s IR @eh! faer=rm
Exdl




