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BN, TTTHAL B OTeaNed

SFOLL, TSNS T OTRNIEY

VTN TDOOOTOR TVRT TOINYR BHYTI), BV I3, BRDF IO Teade
e WD DO BB/, WERTY ORI I, THOHONTY YOLBFOWRATI),
SReBT BYNFY D00NMR FONLAPOY. AWBRTITON SN GOT) 0B
ﬁigdﬁ@abcl TOFFVTDTVO BTOT FOTTEIFON VT3P ENEDHTROR. S, TRRETON
TEORTER, VO, DIENT, 53&6 QTN TOFTTHOCIN FORTIOBITYT
390TTBTR TERD VTN LEPRONVOT WP TOTWOT mmsé Tond3
mﬁ&mf\zﬁ. QOO HI/NYY, T, INTY Bende TR, wrrke AneERIRY,
TOTIOZTON TR, ST WOORND, FRTRNTI, NWRRYILD, 3838 MOXINTI,
BRTFOINTOZ BRTWLL TOTOTY F2E FTITINTR, WHATHZES. 83 ToFOCDIBND
3R %oxmmgm =t @5@{1% TRE @méojad@, mgdﬂ@émcl 50553%@%@
BONAREED. B DY YIRTTBATR), B, TTYFR T OTJEINFOWD
BNEFBORWTODD. WRYNE TOROTONTI), IO SloTeWy BOBRED  pH-
BENECNBOD WIS Tone I, BeDITY VT[T DBIH, AB %@?cﬁa&mﬁ@}m.

83 WERCHT) JeIFolRT IoTT ),
w B, @@6@, (Sbviaol 5333 TRWT (indicators)N 6?%336 DTND.
A mm% WIWYBOD BRNY, TTORNY, OTNON mm&d%mﬂ&% QRO

DT ™

TONR ART BRWINTY, E9RR0.

SN DB TIINE TN, VRN (DTOARD)

TO TONR DWFO — & WY TTIRAPND FIOANTT), 9AR0.
ST WD), T N, IPUHTY AOT TITD, VFWOHRX.

Q0T BO3RAT em:iso{ ?&dé (Ionic product constant) ofsaa‘nol NWOIND.

pH— méméa:b&a.

R I s

BOeoD TRRERNY S, BeReod, TFRecd TNTR, HTRERT WOl

am@g O3 2030

= -




BN, JTTHAH B OTeANH

) —o

3000¢33T0 (hydrogen ion concentration) ) pH ak=inlelalal 55&5 ToWOT

DTERTNO.
T3yN00T ReBITY pH 3 BTIHZ, MOTSRD0.
OWEANS mégjé 8P WPHNY SOTPOFTOD DOTNT, RB3ERN0.

OTEIT TR ) WTT RAeOD BT pH NE FOWOF DTORID.

X X X

WRNR AT, TOAOT RRETD, TRIT ST TR0, Beode RINY
BO3OE I YOTOIRENNTRY, DTORDD.

I

8.1 uRynies B JRHRB

ABTOD IRENYOTOR RJION DJENT’, J0LTA, SYe, ToRe NITT BTOT
TRFFNY 2 DY Q0T SP0T. 30Re IR TRFNPOT [0IC 83
SHONY TV TN VPYNTYWR ‘WeRNTE TT0 DOT TROLIOON. S
(Acid) 0L JTTT RO TR FOROD ‘accre’ NOTWT TP’ 0T WTHFE.
175¢ 3TRRITY ToweFr 00ST RVRTY WOR WAT’ ITT WIE TR,
TANET), T DI TITVINATOW B3 FINIT VFENTRONT LONRAT.

SR TR

1) 3P ToescdD, BROKT 1) 3% T80T, BROVI.

2) dnemndd 3TIII, 2) VR0 WHIO FOWRINO0SR.
QU0 IS,

3) D Jwm FOTD wsgéé 3) 3o dux Qed
TRMTT. aosg)a%& QTIMTT.

4) TR0 BBaTen 4)  sRRdeodn BB,
BEREONT BRFOIPMOITT. TBIONCONT FRZDOIPTITT.

TOWEFE LROSE, SR I FIUR NY 10 ©FrNTRD, ANOMIY FPOTHIR
WYNE TOAONIT TWINTRY, VTWOAL FFNIY. 193¢ ITTPIT 3RZODY
REET 33T Y A0’ WPLACDT R, BTZ)Y, LBWORWBY cDIRIRT.
TOFH FOOINFAY, AOTY DIEIRRVITON VRN FTWS TLOD
WOIPINTIMDIRN. WPNE OTEONW, VRN YVOLVWITWR LAWINY OFeonse
BN, YW BT 306 BTEACDT D Sa) I TIYI NYOT YVOERTDE
VOSPINYI, MY, VYNY TOTODAT FTIFS BB WABNYI, DTOAT.

8.1.1 &sonish

20039 WdeTreomEen %c&gez:af Clevepiny (H+)r1@;a‘>3°l VoD WO asmﬁe
TR, WRTORN BWREROT Sy (HCD) 37, zIeod To@e 33009 &3

mcmée:@ -1

am@p B 30@%3@5569 g3

samedned
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SETTIE

BN, TTTHAL B OTeaNed

) —o

FYNTOZ DFTWS TROTNIT.

HCl(ag)g ——» H*(aq) + Cl(aq)
(29e0) (zIeod)

SIROR O YVTITTEBAKD:

)
2)
3)
4
3)
6)
7
8)

B ThRedRe0s By (HCY) - AT OF (%33 OF) o
BOW TOACORNTYT TLFAT & (H,CO,) SIS

Q025 B VT BEPRFYT STNFT G (VEW® C)
339 Tone QOWNIYIT AWF B

DBENTTYT0T WRLT &

e3¢ ONYTVT tRAT P

BRRNTISATY DT JEdF° &3 (HNO,)
ToIReNTSNTY wEAT FORDF I (H,S0,)

8.12 JHnvd

2e039 DdezreowEN o‘oé@ﬁéw@ IR (OH)INTR, LVOLNTPTII =BRRe
TTIR,. YOTRHITN, ARRON0 [yweE & I, kIeod 3SoDY 85 FFTOTOZ

awwmgd
NaOH(aq) ——» Na*(aq) + OH<(aq) OH-
(RDecd) (ROeod) (ROeoD) TIO

BIDIETARNT TTOINEN ‘OO 0T TID.
BIINOR O YVTITTEBA:

1)

2)
3)

4)

5)

w@é TOLRNTY TERENTT RReBONO %@iéw (NaOH) @350
AT ARETO
m@zﬁ TOLRDNTY PRI ;-3.@&3@5&03)0 %@%@9 (KOH) %550 m@s%w.

REY PO WYAIES %325@20330 é@s@gdw‘ [Ca(OH),] &7 YT T
(6365339 wouTY)

e:‘sé)cgﬁofnéofna’saol SEOIHL W daﬁ&e&xojao éé@ﬁ 4& [Mg(OH),] o)
NS, IFF BN LA0ZP

BRTOT WENYY WEROH LITPEAOINO %ej@i 4 (NH,OH)

8.1.3 =Rw3Ne> (Indicators)

WENY e 200 WTPTD TOT ISNVR WLWIW, SeLATN ©FY) FoT
w’%@ SMOPYTR, AR TDATWIITD. QDTINTL IO z’om& Q39

am@g O3 2030

= -




BN, JTTHAH B OTeANH

) —o

FOLRITITT TIANT QU w00y BRWTHOZ BIFRWIT. TOTD | 350BR.°F — 1
TRMED SRe0D TPFIVTY 2,08 267, VIV VRFINTY THILOT LEYIT, 2
BRTFRTN. WOTHT TN U — TTYT BAWINTOTD FTOIIT. esgS ) ToBesgRy eed

DT 0T 30 3eY TANYY (Lichens) TBLIOINT 2,000 JANET [CFS.
QT [P, BPTO PO WYTCIRT  TEFF. BEOD TRBPITY  FOT
EYTBR, TN TTOLREOD BRFINTY e YT, A SRCTE BAIT.
PEOTICT W) NPT STORTNH FOZPOT ARWINW. €, TTOTR

) 317, THTONYY AN WY TR%IOD, BRCB 8.1 0 RBNT. [y

Indicator Colour in acidic Colour in neutral Colour in basic
solutions solutions solutions
Litmus purple blue
Phenolphthalein colourless colourless pink
Methyl orange orange yellow

Puss IIAw 8.1

L 38 39N SRNER, U3 ©Fw TI pdNTY s
R) N, BT BN,
Q) TPINI ®IT T
) OF TR
&) AT e
Q) Ienc®
NTF) AOWRT®

2. 1) pemper  2) OuF

VRNY LWOTRHOTD TIONTY, FTZOAT-TFHYNED Feed, VOFW, TATF ARCTD
TREER B AR TRRONYY TosTon LVOIRMR BOTHOTII?

8.2. eprith H3y JT|FTRY 1HLO OF LN

O3PRTe VAP ITTE STOTH 3O MOEVTLNTR, TROVTZT. JENW
BIVRAT TOLOTENTRY, BHOX VPN SIRW T TITHNRFOT LONRA
LI, BT DB JTINNE TOLDOTNTI, VLA BIERCCD.

b
u
4
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SETTIE

BN, TTTHAL B OTeaNed

8.2.1. e:gmf mwogwmf;
1) o2

TOR) RENAT FOFPOTD BToT JHPENE 308 TLOIPNDRTI, Ve
NEDATWTW. BFYNT TOORNAD, 023, DINT”, TOYOIPT T BN
TP WA RNYYTT Side 5060, YBOOTON SRR TP TOWONIY,
BRODTONOTD TEFLTW. AW TWWFO BIRNY FTTYN® B, (FREX3
8.2, Deg)

gnee 8.2 1 0% MTRT, TRAVYDS e

) )
1. Qo TH AT S TNB) BAWFT SR (DWNT R)
2. aFeno* RPILCONT BF) (BT, TR LAWT )
3. VR EERFOT S
4. DPRXPT TP | TRIF B

BETT WONRN TweeN AYNTI), TEWO:

L $0703 wmier

2. @ WFIQDNB TEII OF

QRN SQREONTONTONE DO T BRTLOT TOeFA.

2) =ZeBEIndeodn SIS

gn 8.1.309 ©a) 3P TTRNAR0OR BRWIN QT LINYR, ERCTF BRITES

DO SLNT . TOTWRTON LWFAT BT ARWIMH B0 [RPITY
YVOLD [T WEYPNTR), ISV TRAREC.

&racag% 8.3 : yyea®d mqﬁé:i:cscg 0% TAWING ws;%mfo

BT CIAJore mzsﬁwwg weg
L. @@,556‘ 0T
2. 30T 2)2’%(5303
3. mecﬁd@ 3302 OV

3) QwE® TTIZ DY WRNY AT

©eReed TN Oe0H RBONY VWNF TINTIN [SFATH 20
QI $9NTORE? B3 TRJEONGT), MWBPITON TRANTY I BJLRFO°

RVT WD 30320
Y - 2T




BN, JTTHAH B OTeANH

) —o

LRBONTY WERTYT. SRNRW e0IY FONTINR WO NT, WIS TP,
DRT O, BRLAL FTROD [RWIT. ABW), AFWIS ONTIT. SR
MOOTLNIT, WP YVOLD [PWT FWHLRT WOIPT N FOTTING.
TRBETY B3 0e30NY VATTIHRDY. STWI V0T WEdNTLODN 88 FYNI0Z

BIFRIT.

H* + HO — H,0"

HO" ©03Raned, oueesaodo
WOIPTTNHR dNW/R. ARYNEI, H
(ZIe0D) DOTR VORI,

OeoRD %@oﬁs@ SEVAEEAESIN WY
BHOR, OPYNTZY, TLO W) WO
BTRLOTH QONRBIONG.

A TR DI DWFY STHRW:

BINTTY, TUO TTY WOWF O
SIPRTOTD QONRBILONT), PN 1D
OBEONED B3 OCIOIPNTTI.

ézgﬁ TSN

BBRLBT O, BROOIT DT
ROCINBNHR SHNTY.

HP° SR (CH,0H) =03
nR3wes” (CH,0) T BRLEI’
TTBIERNTD), BRHODTFTR 0T
FONTON H' SOSRIVDNTTY, YVOED
BRBDYHNY. BRNE TRVHEND DN
DOTINTY TOMR B3y BLECHIODI,

TBRODDPYOY.

To EInsd

DWW es:grieéo

DeOTY FOoTRDFDON JFTWIN
LYTRB STRRER T STRASOTD
BIR.

JT BNY) 0T BOTeraF N
DTWIRRDTT.

HNO, ——» H* +
(ROead) (2Oeadd)

NO,"
(Oead)

BT D T SPNVT.
P,

HCl 3@pe8Re0s o)

. HBr 3@dpe 830007 ¢y
. HI Z@pe ©oineks @
. HCLO, TT° 3Re0% &)
. HCLO, 8g¢0%° &
- H,S0, 3w 0F &
. HNO3 335° ey

~N N L AW

DEOTY N3 AFLSR  wITRR
@@ﬂ@ﬁ NWED eﬁ@ﬂ@om BID.

PAWT BNTOTT QY TBONT
BIPNW (BMRFIT SRNW), TR
FOR) ATIONT (VS® SMOFIT)
BTN FO STRNTINT.
DRNED NS DFWIN LSMOTLRYTIY,
33 FPNTOZ SROTTOTR
HF S H+ + F-
(Oeod) (ZDeAD)  (RDeoN)
8, 20ET MV ARWAFYTIEI0TT,
) T,BRFROT @B w0
oy HY (keod) F- a0
(BOeOD) VIPFIHE VYT DFLS
IROTT RIeOD VI, ID
WERRORT.
2) QFuINeEgs HF D Fw
30007 wvower H & F- ni¢
SRR BRBRCOTNT.

QR Wy o

2L

L
(
3
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BN, TTTHAL B OTeaNed

) —o

SREROT - 1 POTBESHRD:

®) CH,COOH QOBRR0NT (235°)
S

Q) HF 380505 9

%) HCN Z@pe FodIT @3

&) C,H,COOH 2302necns &

am@p D) Gog‘gm@pdg ©g3

4) deemndeodn smng I3E
83 3YNT BTINO0T, SRETNLRLOOT STNRT TTFBODTY, VLBRABWTID.

=

Q) VPN 0T TAONT ToIT TOIRMOOONTY 33 wWeN[LIFONI,
SBRLTIR.

VTS (THO) 1 SRETNLROON SN TTFIODT), VFONT BIRTWR)T.

NN BTFF? 1 20T TPOY, FDLT WRTN, WWFe H,80,, 8308 Lo,
Ted L3

DR, BoEe?

W WO TRYTY FDRT 30y BRINTI), IRTINY,

TRYs WHONOT WUFY T 07 STHBI, HPOIN0T FedA.
wE, 8.10Y B0e0ATT/OZ YVTTTLONTT), BRCRA.

TTOYT LDOWOD WPONY HVOCINITOT 8O 2308 FHONT, 3.

SETTIE

X X

‘h&\"}\é‘_ bspa saésdraoaﬁ

j = &R YrdolnmTR
7\ ne— LUOOINETOH

- eeor W

HER0 HOL —

WRFO
For 0F =
ey o

ug 8.1: TD1IZeONR Wwrw H,80, SSrmT JdRR. ITeR 1000d WIR Ludcindts Bos
FROLRY, JOTRN WAV W Tt Qow TQRR0QR (pop sound) LVOCIRTT.

BRRRT LT
rognish

LOFR

TOLNW

162 QRF W3y Ioey




BN, JTTHAH B OTeANH

) —o

am& 9333 RCETSCB?

W DWF A0 0F SRIW,) ADIT BRWNAYA TN, [RART IO
YVOEZOWRD.

W @0DOINETH 2308 RO, BITE RCWOD Y LBON WRRFIRT
WAV TRT JTBROON YOCINTT. VBOOT WEHNBAIPT WIVF)
BTERLBT 0T JPFORWTO.

DPUWFO FOR OF S IDISRODT [EFA [WRRT BIVBJIY,
PVOLDTIRESTOTN &5 TOIRCNDOT YTVTVZT. BTe 080N TeFOORAT
BIEZONT), FYHOTOTH SRCTRARODNR FTB NIIFWTVW. BOOT Tz
S9TH WTRYTEFOTT, URETNL SIRTYWST H[HPRT ST FYITYUARIA
BRERLBT WIOB/I), WRHNT IPETH. ST ST WWPT GRNRBRHOON
BIFR OB/’ D0L FOOITIZV0LD VIR, &er,

TR+ dRE —>  OTD + J[WVRERT VIV

YOTRBTHN, FBD [T DWFO FOR OF SIHNE D[IES0NTW), 33 0e30DY
2BODLTT. '

Zn + H,SO, 2 ZnSO, + H

2

BB DED STV BWRLBT
5%5636 SE) (20%) m;;w A
OTJED

5) dpedrcd TURFTET W BBVLRT FTOLIRFILTNARODNT SNV
BB 3e0T[eSE 8.30 FTOONO0T SpekocD TOLIRF LT DT IR
TBRF ST RARODT STNY BEBIFIONTW, VFONT SRBLTOW.

83 TARREAT, W), VPONT 80TTW TAONT 0IT TARERTWOODNTY
SEBVTITD

VT : SedotCD FORF T BB BWALRT FLIREF ST RAR0ON SIRNY
VETIFZOD, WP,ONT T[ITWED

W V[FT ?
200D BI9Y, WTHODZ, TROODIT oW VO 393, PR s8I

emw%d J9F (delivery tube), RRCEBON0O TL3RCFHEET, ARCRONO %da%@e%a@
FOL3RCEROEF, TWE® HCL, ejriage 20330033 A’mgd QeN.

DRy, ERBIET ?
W 2080 Te¢ (Boiling tube)3Y 0.5 TR0 Fa) AeeR0300 Tosdner S 9y,
Sian T

NRVT WD 30320
R - 2Ty

mmzs@@ -1

am@p B 3o§mnpdg g3

samedned
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BN, TTTHAL B OTeaNed

) —o

_ T 20T TR 2 .0 IR, SNRRe SOIPORT T &P T
mmﬁce 1 =S 2 , X 2 2
3RcpERY,

Rigd Y BFGPIR T | S Z0cRoDo meerEir BRoOHT HOOMT VNG 3 0.9, HWF
HCI 2408 03 SRR, ) Bedn 595°F ZT0RH0T YUTRT ISLBONI,
BBeo 0L, WBY YLTFTANTT), 38, 8.2008 EReRA.

W F03T Qs IPION 2,000 FRRBI, WS ACOTY |IWNR.
W R RS, NI, B0,
W B3 230TSBONT, ARCBODO BHEART TLIRF SEFBRODN TOVTREF 2.

SETTIE

QHe” =dg

TRUWF® HCL

oW —n YIRS FE

&E:E—AL

— DOWFY HCL

CO rogne

&2y Na,CO,
f (<)) S

L’ q

8T 8.2 : deckeod TRAFNCET DI [RAWE DUAFRUFNENODR STuRY
TIEROR, BRUT TARRT LTSNS hecms

DR, gD ?

W THFO BTRBROT SRR, ARCRONO TSRFHeET 9Eme AReRODO
TyRRRT FToBREFICW TN FeOATRN BOMOT Fid & 9O
QTNREITRMHET.

W 0mRon @ o8 B ©ROTZ), DT S9R0ZR00R ToRATIN Y
w'%% ST,

W98 B Qomeod ) ¢ R, BCWAmRN, FOF g SN
foas;%zs P TNTe PO us;aaé& VST,

B3 WEDT 23e0TWIFCN0T SPOINT)TIETOTT 20T 296 ARCBONO FowdeF Seed®
P BRERODO FRAET ToLIRF T, WWFO BEABROT SHBHOON
BIFATONR BOMOOT T ©3 77 W0 RENBOIRHITT.
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BN, JTTHAH B OTeANH

) —o

tacﬁ% TOWHT INFINTVR)R)=ORT - mmzs@e -1
Na,CO,(s) + 2HClag —— 2NaClag) + HOWN + CO,e
BReBONO DE® FReRODO e QOO Deogs %) Jogegay ev3
PRRFIT TERIROT B 3R @) ©8 =
NaHCOB(s) + HClagg —» NaCl(aq) + HZO(I) + CO2 (2)
RReBODO TRWE® BRCRONO Qe QOO
BWRLBT B,BRe8R0T EioNefiey @, ©3 ine
RIAIDI S

RTNTEOIIVT QOMOOT 556 @%ZES BIOTW, AT 890N (Ca(OH),) TOOWATRN,
AT 9T ToIT wegz"i BT, FTeReFOTT 59,9000 TOLIRE IET S
PO TFET YVOERMIIT.

Ca(OH),aq) +  CO  —>  CaCO®) +  H,00
:‘osgzs DT QOMOOT %DZSQOSDO FodREILF e
Csé eﬁﬁejw@ (RPOD agiew)

20T FeY B8 T, VOMPOT T ©F T WIOBJI, WD S9AOZL00N
TOOWATRN, TRION0 FOLIRF I WP TFET NTOIPIOTT. FoTEIT[EIOTT
Qe0TY BT FOON0 BTWHLBRT® FoLIRF I’ YVOLRMIYT.

CaCO() +  HOWH +  CO,@ Ca(HCO,),(aq)
TION0 THRFIEET e QOTROT  TION0 B WRET
(290D TEem) @, ©8 = FoLSRF I

De0IY T
TOMRN, TR AT, BOFRRPTeS0TT,
AReBT FNRFICET + B —> O[O + A + VOMROT T ST T DY
CRBT T[TWRLRT TOWRF JCF+STH —> OBJEO+ICL + BOMWOT T 88 &
6) SINEROON BT B TNY TTFS

D9 GIRAARONT SReBT ©T ;T NY BIFI0NI, WL 8.40 FHODROT
@cjéojas WIVTZLITITR.

35 WDTEIODT, AT, YGONT 30TTYT TAMODTTF FedenTeIodY
303 TLITOT.

gded : BeRRYeonn deexad @ﬁéwne} TIEIOD VBN
QR e.—owzﬂéé ?
2eBT', MOT AF (glass rod) VT Qﬁﬁéw, NWF® %E&@@%@qeas@ SO

QRF T3y oy 165
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SETTIE

Q) wIrHok Jeme W) =grEcdk mesd

w3 8.3 : UL JRLENHIOF Wi DI W BT T SIS IIFS (2) TIrIon
BRTFTQ T, ToeNT ¥ ;T WAL TWOWIFE DWFrY JredeedT ST
() SrRodh Fo3TRY JOWHT TATHTHER

DT, TRTWTW ?

W FY TR TTH R $3 T, VeFTY Inchiegy,

W 988 10 0.0 FR), BDWFO FRRIREOT Sy Fedd, MRT BUE0D
ATODOOT BFrosse BTN FTRO.

W REFTRY TEOINT FIFBoNI, REVRED. [238 8.3(2)]

DR, DF BT ?

W WFO BRReBROT S T, TRNT $F TR, S0F BRRTN, T,
T & 7 WANYR, TWITIFF DWFO BHEBERYOT SIHTOPYTD,
NEOABLITIIR.

W BIES B00NTTVTOS, BIWRT TWT @ B W@RTNAD TN
30N, TRy JDWHT TAD WRHINNTT, 5900 TOPT FRETT
(BT ﬁr@aﬁed@scse) OTED.

B3 23eNTLIBOWOT IR ToTRI es%ééase (BoTT® eﬁ%éescs@) BB DWFO
BREREREOT GIRNT SENT ToACRNIT BITIEJOWOT YOI TOTTO*
3RGTE (NT 3RTT) TUIT 20T OTEIIOTR JT[IF DRIV, 83
0B A NIT TAW WETD), TBROOIIT. 83 JEBIFIONI, &erk
20 BORNWTVD.

CuO - 2HCl  —> CuCl, + HO
() (wOeaD) (@Decd) )
TODT° RWF® T (IT) Qe
Srfiel BREREREOT 3RS

dm&e&ojoo Qﬁ%@jw Mg0) T0ZT TOTY) BReead w?}egcssﬁ%, @gojao ef'%csf
(Ca0) &T 35 eﬁejw A® STRATROON 20D degodYodhe TSTSFRTI.
VTIDITB,




BN, JTTHAH B OTeANH

) —o

CaO(S) + 2HCl(aq) e CaClZ(aq) + H20<l> mmzs@@ -1
%Déezojao TNWED® 33&0330 Qe

Sified B WBRBHEOT 3RS esgS ) ToBesgRy eed
gsf eﬁém@ So)

SRe&e0dd BT T WTY GIPNT IWIIT T3WIFZONDTY, FINT0Z
AR BIYLTOTLTIT.

doekeod $E T + U —> OB+ D
7) TEeendecdn gne <86 ¢ wZedned
TBIOINNAARONN SRNRT TIETODZ, 85 3eDTLIFCN0T WFODT [PBRCED.

QI WPODI Fe0TT THONT TF  BOSRTWOONTY 33 WeN[LIFONI,
TEBOIBOWD.

NTeT: S W TIINY IWBAT BSBIFIODTY, VPONT [P
NNe WRIF?

2.0 BT, WOTT®, PeTPIeT® ARWF, ARCRONO BTOF T WO, 3B
DOWFO T EREBPOT G,

DT, TewBeB?

W 0D THevnQ WP 2 a0.9¢. FT), AReRONO T3 T TR,
3RchEne,

WO TR LeTOPOCT BRWITZ, Tod, LRFTY NV
W EBTE RTODOOT TIeYE, .0BR0TE TR DUFY BEAERYOT
W

BT/, WY WTCIRPMHBHINL ToRTY 3OF0.

BN 30 TINTT), NaOH 9360330, FeOR. TE0sy I, PR, SO
BBDIRNTT.

T

thure NaOH e

(%)

38 8.4 : NaOH =3 Hel f¢ SR8 I3RS
(9) BRRER0T B Ty BRCROPO Bired ;TS ST TITIFR 2088w T
SERTOTRATE TP THORW WETRY, TR (V) WRHT) R edeeds
EEslatcletaly usgd&:ﬁl Eﬁd:%m@%:yab.

QRF T3y oy 167
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SETTIE

BN, TTTHAL B OTeaNed

) —o

5)6534 93 ReeTSem?

W NaOH @608 2000 IR emogdes Hedaton om movw g
2TTHI.

W HCl o, %e0amen, HCl 308) NaOHRY B[S H000T oz 26w)
IO,

% NaOH Zomeeeremon HCl 30007 Z3REF AN gy wer Gl 3morddds.
Y NaOH e Ae0amon muns o wiRm, dis: IB3eRI3.

TOwF© HCl @), NaOH To33c08 Ae0AT0N ©X0REL TTIT DSBIF BT,
NRIFNTW. BN Tweon HCl 9=, Fe0ARYBOOT NaOH I TToyecd
moee Tone HCL & $aRe0d mensd wdodemdgs. 83 $oDodm), 3336300
AWBVD. FEREEREOT ey W) BRCRONO ByWoF WY TSTIFZ0WOT
BRCRONO BQYETT TY QT YVOERMHIT.

HCl(aq) + NaOH(ag — NaCl(aq) +  H,0Q)
B ERBHEOT RReBRODHO Ao leve) Qe
So) sofepi ey 3RS
9BV B W) TIINNLOTOR [Te 0030 TEWJIFIND  YVOLRTIT.
YUTRTTRN, FORDT Sa8) WD) TR0 FTE T BEF A TRLHACDO
AOeEF P QDY YVOLRTHTH.

H,SO, + 9KOH@aq ~—» KSOq + HOQ
reR 0% TBRERNODO TBRERNODO Qe
Co) ssfepi ey Agees
B ) TTONY TSTIFZONW, 83 FETOROZ FOTPALTORWTIOT.
Co) + T T Shvizo + Qe

SINON, AReBAWD, Sekeod B TN DB Twes B NY =deS [BSFAI
TODFE V. B, §RATE wFme BRIV SNIWH. (VY 3RTE SN
TEY SReINOR WZoWATT. QW SRCTRYI), m@@&ﬂdm% BBOERN YLOLPHI
BORNAWDT DO WFFIIN, (BTRCHRT') AT JCWIT3T). VNF B[ANY e
BIFOD TPEPTOOT SN FRTOINNTO TOEITT), BROVI.
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BRI =0ee3 w@rmgzs.

‘Strong’ is different from ‘corrosive’
TUOZ QOWT BRITABNIETNOBLR &32@5&

BINE 3RTOINNTOD e WPHNT BOE TOWORAVRDY. AT BN
9P B3 gONG, TOLWORATING. YTOBTFHN, BWALTROT BIWI)
2.0TH TUFO B, ST VPN ZRTOINITOD MoRTR, AT FONVBRTZY,
3eTTONTIT. HFS PRTw @SRINWD mBIYDNB 29003 2I5°
WEONT WS BIFATT, F[WRRD WOSRT MRIYNT AT Si0,

Sio, + 4HF SiF, + 2HO
20D BBRLPROT —> AT QeETO
(MOBIYT) ) Sekardoieiey

8.2.2 TIJRIHNE Moo OFLAND
FENTYND TTINNRE MOeowEaNnsh.
1) o8 =3 T3

BIVINND FLTNIONTY, BRODTR, WPYNY VLN TNLLO FDLRITOSI.

2) ZRUBNEROOR Z3FE

SRR SenSe 89HROS ¢on (8.1.3)
BW[Y WY TIWING  TIWOI
BITOFRNYY BRWIAWD QRT, oD
AT WENTT), S0eTE RRTH.

FOWIDTON  WFAIT  BRBWFND
TBLHINTLODN  YVOITIVEIT
TEIONT, 38 FET EBLRNT NV

E0%
B3 W) TIIHNT TS w7 TP
BRTPRTTR BT YN TN,
ROLIVTI.  TBLYIRNED  ©TIOD
FOONTON3. Tortode TO B B
TIIMY TI0E0R, WEIIVT. &Y
BWRDFF, TIIOIOWD B[RWIH.

303 8.3 1 JIRCoD TRHTOTY DRWINY WEPNED

nRWT ga%;ggco& mzsémag VORI ey
L. @@359 Qed
2. Jopedes’ [aVORIAY 2069
3. é:)aez;ﬁéef 33023 Y0

3) AT B DI, IWFRY P

YOIRT MY GOOLRTLLTONOT TIYIRNED V0D HE0DY (VEOVOTRT TRFH)
DT OTINPIMTH. SHNRYoZoDe JTFRRGR IZ A0IY  3BNTON

NRVT WD 30320
R - =
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am@p B 30@%3@5569 g3

samedned

169




mcmsese -1

&m@p D) dogmq‘?mg ©g3

170

SETTIE

BN, TTTHAL B OTeaNed

) pr
@msm%ﬁ. ag@é@ﬁ@:o emgg VDI EN I %@z‘z@@ O3RN (OH-), OPNS
mwegsaﬁ@rﬁ FOTTONI.

Qe08Q FTNTRN OH-WCIRT TR, YLOLNTWRWN TTAIRNE LIeCD TR0,
e (VT TYO) DWFTD. DR SOINRD TTIHNH ST DY TITYIRNER
THONTY,

TRROTY TTOIRNW TWS BHOWT SHOTT [0S VPYNTI, TP =B
TOWFO TITINNTOT QONRBILONT.

D) TO T DWFY TTTHRNAW

TIVIRNTR, TP W) TDWFO TIIRNTOW DONRICONT, B WNY
OEIOBEINED B3 DCSC3PNTIT.

= =
TO TToEhnsd

DDWFL TTEHNED

QRN JEOTY BOTRF N DFFE
BROD FI BIRT (RBRT) I

éej@ﬁ & ©wo3R" (OH) nYd, ¢vowd

DDWFO TITRAD  QTLS RO
OH- £0iRTNFR, ¢O0RTREWRHDY.
¥x) AdIwodn ey OH-

BPBETN.  LWTRTTHN a-lra@saé&ofm WOIRT NI, YOOLDTPRETES.
BTET DFPWS BRODVJT &er, NH, + H,0() NH,OH?

KOH —— K+ + OH- NH40H,  ? NH/ =+ OH-

(aq) 4 (aq) (aq)
(aq) (ag)  (aq) or
- -

3eBO DO TO TJIVINNVW. ) NH,, + H,0, ? NH*9+ OH-
©RIFF FREFFIY 1 DI 28¢ THOT ) .

OH- ®»0o3z OHTN otz
ToRRCNAT BEWBFS BOBRLOF 20N,
TRWHOR VIO TwRHTY OH-

POBNG BT T RTINS,
LiOH 9podo Zmos &

—_

2. NaOH Rpe@odo Zmode VOIRT YR, BROOWIT. DB W

3. KOH Hpwaodo Bmed e’ 2396033 RTINSO TOAODT WIBF O
) e -

4. RbOH S68050 md TOTREVE TN BRTBE FN3RCOT
B, MHERPTI, ARWRI.

5. CsOH aeacho Zmse Theore FRFPRen Tt

6. Ca(OH), 30,900 éé@%écss

5 1) NH,0H 2) Cu(OH),
7. Sr(OH), %SSSMOSDO éé@%éw 3) Cr(OH), 4 Zn(OH), 720
8.

Ba(OH), 5¢0030 B g

4) Snczndnodnt Tzene Evet

SINFOZoNe TIINNER BT 3030V ERITAARONN BEFA BWHLR
DROBI), VRNBERRVDIT. 83 BRTSe JeRT BenzTwd 8.2 T IZORHOT
WOBT TIWIF INYI, VPARWTIW. YOTWTTFH, ARCRONO BB & [
AT IWF THOIVT TSFHORD LeNTOIT.
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Zn(s) + 2NaOH(ag) —— Na,ZnO,(aq) + H,(g)? mm e -1
T AReBODO RRLRONO  BWHLR 2
Csfepi- ey 230dees® esgS ) ToBesgRy eed

5) ©dpekeod B TRUAROONR TTOTNY B[S
C0,,80,,80,, P,0, N¥03m ©dneks $8 WRAR0OR TTORNW ISR OB =

325 2

m:g 20@63301 NVOER mc&gﬁ

VTIOBTHBM, -

3Tedned
Ca(OH)(2)(aq) +CO,(g) —_— CaCO,(s) + H,00)
%eéezojao TOLWF @5@20330 Qe
Cete:) e S ST e FoLRF NeeeE

BEBIFIONT, TOTPALTOX &oeT} 2ITODLTID.
TIF + ©deckeod ©E T —p O[O + T
6) SINLROON TITINT JIFS

LODT PINTY U NV IJITRNY IWAT JOIT BEBBJSEI0NI),
SVNBRORIWHRR). YOBH TSWIFINTIY 3@3%@365@ QWD B B3 FOHODY
DT TNBY JeT YVOLRMTI. FINTH) 3@393@@%65@% DT B YVTIVTZTTHNR.

HClag ~ + KOH,, —  KCl + HO,

H,S0 + 2NaOH,, — NaSO +  2HO

4(aq) 4(aq) 270

TORF 0D (éegm/ TOTW ™)

RREBODO BEog B W) TRLRDACDO Teof BNTOTH T TTOHND,
AOWONT TRPFNVT BeDTONTR, WF Y BIOX DOTNY Fpeedes
QTR IODTOT BT ToSORTONETS. VT FOAT T TR,
SBOOTSe ZReRON0 BB 77 W, THAT AT 0T, TRERN0N0
ByEE ;T O, AT BHWIT Q0TH FTOINTL. AT DTN IWBW),
SINE FRTOIVDIR TOITOFODTIN IROY.

SRATOR THnes 8.2

L 39NT SN oW WIW TTRPFNRTI, BIOA.

D) OPIRCOWT &) WD) PWFOT S

2. 39NT sPNYY cIRP™ Y, 0D J20NY RNTE T eSRVEITT
DTWROWIT?

aHB, bHCN ¢ HNO, d)C,HCOOH

= -
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3. 20T BERF) X D0 TRIIRONN BEFATRN WAV VWNECIRMTT.
83 BRAVT LLOCIVITI 2308 THOD B, SRR TTT TP YVOLRTIT.
X — TOTZ, S9R.

4. 20 BIWMWP 7 D0V BTHRIIROON TEVEFA CO, BIVTJI), WRNE
mcéagd. LT DTNTWTITNY

5. 39NIJINEY @m@gﬁe}@o@ﬁ TEFRRD @i@e O30FYTD?
a)CaO  b) SO,

8.3 ROT VTR IDY W TN gaasagneé MG

&O0T PRTY, F, koD RRVOTY H @3RIV, GVOLDTIEH
SR ) T OH LOSRT YW, YOOLDTRWITIE TR DO 3DSTRD.
83 3OHNYY VO 0T, ¥FOT WTITTOWW. YT, 38 NI sDodnee.

8.3.1 wpeh D) TTHNE IFWRCHY SPNE W,

2.60 HCl 90T 80T TTIoTE 300D ot ded LTS ko Te3oNT,
Somor, ©TT WEYRY CIWTYTE WTRVEODL YORMHRHDY. 3T FNTIZ,
20T T ACOVOT 8T [PR TT TTOYT VOO WY FoTon WD
3o 2egd STMTT. VBOOTIN BAVTY O3 H WOIPT T QYO
39T W, VeOTY FTNTON [T, H O3TI T YVOLRN, SRNECDIODT),
BITRAY D QYT FNTT W) O wssaaﬁ EWMTOZ [IPWTT.

Qe 0e30H WIFTOI TTINTYODL oW WIIW. NaOHS ey 2.0
BRTIW, wid BT ZOW 3§saﬁe o FoT T FPNTIDY, VT xowsrﬁé
30TT ©9TT WEYY) WTRMROY,

NaOHR Ziieedaes (STF3oday,
2eT0T) MIB. BTOOT VW Q2808

FOTITTROOT MY, WHY LN | NaOH o3, 205 DOesRe9mT
8e03R0T 8.GCIRTOIT. B3 3D | 308 2.0 LT F0D. BFOOT
SEoen 0 JuF RNTH) FRWC | RFHTD, FOIPOBTIN, B
QD wsg% :%darbgd. Q:SE%GOZS AWEF® 5%?3@36 @@qwm‘i 2007 ATOTION
NaOHSQ OH™ $0iRTTI0 Q300 AT | momdzy AT0STwoN 3088Tsed.
¥R ABOTTONNRYOY. STS 0T | @ TYT TIPOT  TD)
:‘)oaj%s-% 2,03 3RBY OH- ¥OSRTNN | @ndesnnyEoos oo 5@%@5@

BBOZROT TRRNED M, 53
TR FoT dux Jed wegT
EWMTOZ IPWET. VNG SN
SR B TIeRECD TN,

w@% DT, BeOFSeLTDTI. JeTI),
Qﬁ@t’% BeoRRPTOOT, BINF) BRT
230, BT a0ees aﬁd@d noyes
MeCDNTRrdEss Tone ¢3S 328 ¥Pmen
BN TAIRRITOMT.

;Jmma O3 2030

= -




STYRY, TTER I, OTORE
& BAND 03P DIeTzTN [T, [FOHTT3 DOLNTI, DT 2828 0WOT3
BOTHUTITT.

@) AR OF BIRTOIT Uiy VFwe ARERONO T EE TIOTH TITUIR)

QeOTY IONTRN, & TRRHEOY WACTPNTZR. DDeIRRWT  TFOWOD
WHDHT QO ATOOT I SLHWTIT. DDeTRRWE TFOHODY
REDABITRMDB YOF JEOD FO LONTZ, BTRERT" WED VTP T I
MOJT ToFRONAT z.vozswmol EERBED (FNOONEY) LVTO3RCNAZHOTD
Agogzonw HY,, =T OH, DRI AL ¢0owndgs.

() TOP) @@é@ﬁ@o 90350 moﬁwgﬁ%ﬁcﬁ% @’Ji)ﬁééoj)@@ p3res @oﬁjoafrieéa’mol
BRODITEN. YVTIRTOEN ARCRODO BTEws & Na* ) OH @oIRINER,
LYRRORTITT. B3 2P STETT YOI NW WOTOT ARQ0W DI WO
(electro-static force) C0OT 22OTFzON LORBVLI. 0T m%@d@) (T3),
205D THRIFOTON WOIDT T FLOZHZN Tone e0IQ QDeTordSs.

8.3.2 QoS ?:% QPR

B-TITITY 0T TR ¥Z0T DHITWOTW. T W) TITINY
DFLR[OWOT TN HY  DF. OH- ©03RTAL 0T FZ0PH0T
YVOLRTYTIO ToY SLOTE3. e I Tode FPWIN weMordes. 33
ﬁoﬁaoﬁaaﬂa‘i Q00T %—@W@Bﬁ (self dissociation of water) @&Qﬁda. 6:9855301
3@@%@%@9@.

Q0T B-DTLS
QeTd HY , &3 OH ©O3RIT RN QFLS TROTTT:

(aq)
HO, 6 ? H+( + OH-
aq)

27 (aq)
25°C QOFIONY AOT DTWSIN ©BY ©oud BJE WIoDT (109) 2edI
PNYY FeBO NTW WENNRLY [PTHE VFWIN LIMOMITH. QTBO0TON

WOSRTNY TRPeage 25°C (298K) ©¢ 3RX QWITT.
[H*] =[OH]=1.0% 10"mol L+

2Q, (PFFTOT BBTedy TTY® BT I FRCLDT” TRIEATI, BRI,
(H,,) ©03RTNY, B8 OersT’IYNT [Beeer Ny Txmeomdd, Hr Besmdss,
Toriode OH-,, WoSRITNRY, B JewTIYND IR NY Tsweomd), [OH]
RRUATU. T, Ve Tene IuF xIecd TRTELRTY.

[H"]= [OH]
MO wuFBeDY H ) BB OH 1¢ T[meons MR T Qe
Tone 3ux xdeod mRBEONTY 3THNTIT. AT, Q0T YOIRIT RET,
AW D, AT, D& BOFEBHOT THTIAWZER. AT, ACOT BAIPAT TRBET,
T HOLT 0T TECINIEH. STOOT V0T YOIRIT MOV T ATH03

NRVT WD 30320
R - =

=S

mcmée:@ -1

am@p B 30@%3@5569 g3
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Kw = [H*] [OH]
Ebcép 20039, 25°C (298 K) ma’ééojag

D& =(1.0x107) x (1.0 x 107
=1.0x 10

8.3.3 33T, 3000 D) JZOLNCO0N TN
@ [32) o = O ™ )

QEOT DTFLTCWOT, WFOTY H' 0B OH $0SRT N FRRT F0a300Y
YVOERTITS, BTOOT VRPNY TTWFP X FBITWNITS, 0BT,

[H*] = [OH]
1) 337 moEonsd
DR 3@35@ RRNYOR, H D OH  WOSRTNY TmTeam) FDToNTS.
©0T3,

[H"]=[OH]
[HY] 203505 ne @msadage [OH] e300 N @mmm& RO (ADOVIODVASY
BWF TR DO FTOINTETI.

2) Se0 TIVTEONED

SOV LEY 3:% oRen® H+(aq) ORI T, YVOLNTIE WIYNY TTWIWEOTI,
BYRTH. STOOT B0l TRTENTY

[H] > [OH]
53390 [H1>1.0x 107" mol !
H S S@oweesy) OH ) 3 T[IE0308 THespNTdes Tosseasse $eodd Tozsee.
2,000 ANOET LFI0DY V0T YOIRAT TRRET, Kw 3TmoNHIT 20T SN
30T, W OH | BRI NY TRIoeed) 3RRDOIVTIN [ITe Ton YOOI,

[OH] <10 " mol LI
3) TRLCB TRFEAND

BIOIAD IR, ROTY OH | DXRT AT, YVOLNBRIISN. AWO0T
ORYNY TRPE0Y TP, STFOOT TFYEROD TRT[ENTY
[OHT] > [H']
@2 [OH] > 1.0x 107 mol L}
OH 3 Txmeasy H* 3 TRI0eeg08 BespNTeT Tseasse TTeReod Tozsee.
QbR T, ANOT LOFIODY V0T YRBPIT TRREF,, 3005 00T
BRI IRZOIRMITT. ST OOT

+
H (aq)oi‘)J

[H]<1.0x 10" mol !




BN, JTTHAH B OTeANH

) —o

BBRET WOIPITY TF[I0EOTIY, BHPOR wAEOD TRB/EANT THENTR, GREXT mmzs@e‘ -1
8.309 Boeqe303woNG.

4ReE 8.3 QDG wOeh WRFNYY H* | woinarniy IRmoe Regp =i Soggping o3
TRWOT 1D WOIRTS TFIwe 25°C (298 K)
5@3% [H*]=1.0x 107 mol L
CIAVew [H*]>1.0x 107 mol L
TTYRe0D [H*] < 1.0x 10" mol L $Zedned

—

OAOT WOTT SOTNOR AT 2.0 D @@35@ PNTT WY WTTONTIC
ToROE LVPONED FOTLITSCI?

B WD) TTRIRNY DFWIN e Tert FTFTORINT?

BINT wIe0® TN TOENTRY, WX (V) BReaddsse, TTvRecdsse
D) 3@3%&3@

wooN

a) o0 A = [H+] < [OH] b) To=Ed B = [H+] > [OH-]
¢) TR0 C = [H+] = [OH-]

8.4 pH 3 ¥TT TN

éc&meua@ WOIPTNY THIVEOWI, ARWIL pH T, 29=Zes. [pH
wwoda?n 03700 3TRTIV] dm%;& z%ewcro‘?o:os mm wzﬁa" m@da@ ST
1909(5@ pH NG@‘ (w@ﬁ) @.‘953 SOSEGNCSUD pH @Odd wﬁce Chad ﬁ(’i@@%&s
(power of Hydrogen) NOTHE.

pH &, &3 0eEONY 20TONLITIT

b
LY.
o

pH=1log 1
[H]

TOSDE 0NN, pH FEAERD WOIPIT 930 RROPRT SNTITT.
pH =—log [H']

93060 33% QTR TOOT, [HY]

23T, pH SRR,

H* 3Q303033, pH S,

203, 2e0IQ [25°C (298K)]

= [H] = 1.0 x 10" mol L-!

= -
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= log [H*] =log (107) =7
0B pH =—-log[H*] =—(-7)
pH=7
25°C (298 K) 8¢
[OH1]=1.0% 107" mol !
Tonw, poH =7
N8 = 1.0x 10" SNDFYTO0T
pKw = 14
pKw, pH &8 pOH ¢ ©[TIZT ROWOT &eNT.
pKw =pH + pOH
25°C (298 K) em%éofoeg
14 =pH + pOH
8.4.1 pHS S50 (pHYR, T0RLROROIYTD)

3YT WREODY pH WO DI VWD Tone BTEEET THIH HTFET WOIRINY
TTZT xowoz,swaiael 3080 0. B3 LPNTY 83 502.)0;37%33’)30l WHARROR FTOR)
6%3& SRITARNN WIOTRED.

pHOD), TOWHLAOINT DI 3 IINIYNOR ©JoRTPYR. 1) e[
BUO BT DB TINOR [PT, i) S DB TIINY T[EONEDd W3¢
TOWFOWONTLRVTIN, WYNE TWIEDY) (concentration) 10° mol L' NOTLW
BRI QTLOT.
gote: 8.1, 0.001 FpeenT® HCl tR@Em pH ©m), 30TLROND0.
0ZT: HCl 2,00 TWO SRNWNT, W II, TRNOTY TOTREF TN

DTN BROTIT.

HCL,, Hy + Ch
WO @Weee® HCI, 20T IJSpee® HY @osma@ﬁ@ém& wommafogd. @z?baod
H'©SnT n¢ I[Py HCl Txweed, @ond 0.001 Seeend @i
1.0x 107 SR L R BTN,
BHOOT, [H] =1x10-30ce® L-1

pH = —log [H*] =— (log 107%)
= —(-3xlog10)=-(3x1)=3

e%;b@ocj pH =3




SRR, FTneh B OSeIn:
QOTIR: 8.2 1 TOWET 5x 1077 WRee® Lt TWI30e0 (concentration) B, TRODTHZ SENR — 1
Nm OF ST =Oe0D TwWT pH TDPHT? 0T Nm OF &I 3
%%ozsoé e‘bwué TROTNET. esgS ) ToBesgRy eed

H,S0 2H*  +S0*

4(aq) 4 (aq)
T3 2.0 Heee” ﬁu@éa@ﬁs @@@ 2 Spe HY ©OIRT NN, GV0dBREIT.
2,00 OetdT” TI, 5x 107 BRe L' IQ 5x 107 BReRYT H,S0, Q0dST.
O 2x5%x10°=10x 107 ¥PI9 1.0x 10 B[RS RIT, H* ORI, 1 D¢
TRFSERTY GVOED T[RRI, [,

33 ednish
[H*] = 1.0 X 10~* mol i
pH = —log [H*] =-log 10*=— (-4 x log 10)
= _(4x1)=4

oz 8.3 1x 10 BRECTT NaOH 93600 pH @), 30RLROND.
023 1 NaOH 2.0 TO TTOIRNTONTY, Sl QTFWS BROTIT.

NaOH(aq) Na+(aq) + OH*(aq)
1 Sweer pH1 Jpee® pH ©OITDT YT, 0 BRBDTT. STOOT,
[OH] = 1x 10~ mol L
pOH = —log [OH] =—logx 10 =—(-4)
= 4
pH +pOH = 14 SAVHYTOOT,

pH = 14-pOH =144
= 10
TR 8.4 1 BWRBRT VOIPTNY By 1.0 x 10° mol L ATVT 20T
TRET pH 9T, TOBILROND.
¢VZT 1 ERLTT TRV WI0T DWFOWNFTR IH, 3L TR
B VPDY TTYINGTNTT, [ERKT YOSRT AT, SNTVTT. STOOT
pH ©, IENT ZRTHOT FOW SHBODBWTDTONS.

pH = —log [H']

T3, [HY] = 1.0 x 107 mol L(30¢3%5)

pH = —log 10 =— (-8 x log 10)
= ~(-8x1)=8.

842 pH =5o%

pHS S50&3y) 0 000w 14 @es@ﬂ@mol TRODT. pHT O, 3&35@ OTR, 7
303LR RN YFPT BLEONTOTRHL B 7 $03LR BLFT TTORCON[OTR
TOMEBTLONT. [PTTRZ, 6, 8.5 TY IeBSRNT.
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1 1 1 i)
pH 0 I 2 3 4 5 6 7 8 9 1011 12 13 14

8apeoRnd TR TIDIREONT BT

&
<

243, 8.5: pH =wT?

o3e wOeoD BT pH DB pOHNE 2uid) BRI ?&dmﬂdagdom
Ssmonde $9000. STOOT, woT 38 TFTN, [HBROTT ¢3S BRI,
83 FOWOPBI, 8T 8.6 Y 30T,

pH + pOH = 14
8 8.6: 25°C 3Q pH ) pOH M¥ IWVT BOWOT
30 AOBRT, BANY pH O, 3ReXT 8.5 TY S0COFSONT.
3egE 8.5 TR, BF I TITHne pH

TOTI SN pH TOTIT, TZIN pH
HCL 4% 0 030 AR, 7.4
%T3 TF 1 BREOD N

Q023 TX 2 RTNTT QT

a3eno® 3 WO ARCTHD 9
3¢ 3.5 50830 AT N 10
Rpewo, WoF 4 ©80e03T e 1l
TPOITT ToN 4.5 AEYTI ETY 12
S0 ToD 5 ndzg&@ds 13
ADININEAYOISN o 6-8 AT AReE(4%) NaOH 14

8.43 pH wi, AR

20T TRWRE pH OV, FRTWOT ARWFOHOT ©HPHO pH WeWT'I0T
@%obaﬁwaaab. pH &0ee3T° pHS 0T aﬁeﬁoﬁam& QDT T, DNORS
BONENTY AWT Wi} VSR, BBT S0 IONT), THEOIVDD. 2.0 BT pH
BT, ARWTBZY, WHREROW FOW SBAANIYTZ, @@mm%@a.

RRFSF BRWI/ pH BNT

YW TOTOTL BAWING NJEOONT. 8.0T0 ANKET pH IQ YT HI,
DETDTT. BRWFT 230e3D0de00N ENY TPNFTEF WHwe pH BeTT* ne,
QEBRTOITI. TOCF ¢3eTIT TRWEDTI), WO T ARE T T[0T, pH
NGT e TFRZE. AT, pHS 226933 WLFFIROON DOT RIPB
pHS 23S0DZ, FOTBLRONOMDIT.

;mea O3 2030
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o I 2 3 4 5 6 7 8 9 10 11 12 13 14

8 8.7 : us{a@d WLFs / Iensmds / pH na
8.4.2. RODT Xe[ITY pHS BT

SR, zséso@s 2eITBY pH SDTIT I, BRI, 3O mmad%ﬁ%ﬂc‘g
Y VWORTRNT.

8) HDHHD B, THNYY pH

IR, FOLTTY ITOINT WTET, 23653 TFOONIT 30NN pHS 3 7.0 00T
7.88 St SoINTT. pH S IO [T DR 0DNTOR DT,

b) & e

Y 20T pH 5.6 303LR IRRDOIPTT VT, BT VY IN|R. S
WP IO JeTZ, Feowen, ©wT pH B3S FRZIPN IO TR AD
BEREOPTMTT. QWOOTON BOWINY LR[S AT,

c) 555?1@&2 pH

WEIS pHS 083 B, SREONTP VYT, T, TTYLRCONTP WQNTT, FFTED
SBRER, TREOF N LITOINTIS.

d) 2emeson mﬁsmg

SR, BT YVTE [RWD HWREREOT SN STOTBR, 2eedF ALY BTIOD
VRIS, Y BSCIRT DFSINE BT TCRTE NI, Feamon %@@e&geaf
SRNT TRy BN YUBIOTWN SIREONT WP BReeY YVORMTT.
QTOOT TOTIT THONLD G ITREFINTT), WD, VY N, ST
NEXN0IP  (VOTY FNLXON0 BWF TS WOIED)TOTH - TIIRNEI),
GeAlelalerlcing

e) T8 Ty BINRYY ZUT R

2BeDTY BION WSCINT [REY DI, YOO YVOLRTHIT.
VTG, F00 WTTYWT  NFIRCOWT B, VIR
RRCTWITOTH AP, TTOINT/R, WFRRTOOT Seedn
TOTOTBI), FOERFWTIT.

SuS FRB BeBT RDeTBRT 0T BOYT 0e8oD
BRTLIN VD, 85 TWNYS BRTLINY BPOT FOTTF T, v |
2003 TRESNED W0 DWITON DFILCOWT STRT/I, '
BN, ATOOT  wIeWeIT  JReR) T WO

YOOLRMTT. BWE & FZT WYONY LIRNT =T :
FRE SOndm, SeedT wnnY wymen seewy) k
NTITTOMIT.

NRVT WD 30320
R - 2Ty

mmzs@e -1
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BYT DN TYOONO FRACEFIOT IRTFVLT. A I, JoeTTYe ©F03
TOED B[ATONT), TP FEDRT/ QANF BTOTNYOT YVOLRTIT TOTTITINTT),
PORIT. TS PO BHITIZ), ACDAT S0TT T3y, LRI, BERRIIOTT
STITBOTT Feonsd Tone FFT WoING e woRNYTT LIRFO0ITNE
BITIES IERTH. B3 FOHOWOT BIPAT WwZZo3WNA pH 5.5303Cw
FRFDOIPRITT. AT DTS %@83% TTEIRN DEFEFOTY BOFFODTP
AT QOOLRMITT.

PR IZAD 8.4

L. 20T @z pOH 5.2 8T8 ©©d pH DT VT MIEOTTY, DITXE A
(SeRe0D, TFepeod, SwF)

20T TRRHOT pH PTTYTVE H 00300 Tmmeas)?
BINT TRBVEONY 1T, 94 (SRE0D, TTaReod BT JeiF)

woN

a) Towd A:pH=pOH
b) oo B: pH > pOH

¢) oo C:pH<pOH

am?sésomvmfeg H" ©03RT MW, ST NYY OH- @osmemﬂm& IPTB
DRAT @éé,somv mag BT O NDOT mwg% EHOSTVIT xoofmimge
OTND.

8.5.1. OTINT YVOLRMOINT

T DY) TTRAGBRINROB BT ToFOONIT [BFRNPOT OTEANLD
SPVOLRTITI.

1) say 0B TN 3R eF0OOT
Be3R, 08000 BIFIOD WIFRTe OB[ND (LOIROOR) YITIPTTHA,

TR SO OB Qe
NaOH + HCl — NaCl + H,0
KOH + HNO, — KNO, + H,0
WRPIN  MOH  + HX —» MX + H,0

e DR BETBFINTOR, OTNIIWLS FLTPT TILTHOOT BEODRSONT.
BBOOT VTR, TTYRCOD TRTS® DO FTOROMHIT. OTENTITI 93T
BeTTD, BROOWT ST WTP" GINYOT THWODRONT), VWL, B T2RT

RVT WD 30320
Y - 2T
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DO FTORNLRMIT. WTRTTHT NaCl ©FHTY PEOIPY STWOTH Na* | 3508 Re.0°F — 1
NaOH TERR003 2003 Zone am $50 JTR, R nd, B3 o 0
©o3RT Cl, HCl $:HDOT 00T ¥TT $3) TR SNT. esgS ) ToBesgRy eed

2. doemng ed SENY BIEZOWOT
B3 DT CReBAY TITIFIOWOT OTJEOTVLONT TTERLRD" YISO,

e SV D BB
Zn + H,SO, ZnS0, + H

? $3Zedne:
3. s WB SRekeod TRRFICET TINL BWRRT  TOLRFILTNY, )
BIFIOWOT SINED, ERedeod FOLIREFTCET TONHD TWRLKT FoLRF I

(8 TWRFINEF) NYRoOR [IFy OTNERODR A BB TWFT T,

©8 T NI, YOOLNBRET.

Bede0d FodREIees FOWES
VPTO TERED SO TR Qe =

Bl BeeF Skfey
CaCo, + 2HCI — CaCl, + HO + CO,
NaHCO, + HCI ——» NaCl + HO + (O,

VBT AT B BN TRWERTY T3 FOHT

TR ecs pH
BPeodH OTeD e OTT T[T FTRAT (25°C 59)
1 T CHAND 3w pH=7
2 DWFO GHAID) TR pH>7
3 T© DFO STAVoW) pH <7
4 DVFD DED TS BPES ©ORIT -

8.6 TTIPHIRN WETT FOF) V=eIned

S, WDINTY B FTOINTY TOTOTL FOANYMON TS FOBOD OTENT,
IRIED. B3 PNTY VOTH FOF) OBNG Wi T SLTERARECD.

8.6.1. ¥R Becwe (Wedon® BrRew)

Segdod :«%ra% S0PORON VI, T9CW TN APCTID WIDRTI, e
NEDVRTVIOW. VBN ARCTOD[), WYRT FOTLIBT. STOT JIWFFNYIY,
e3en e3e0NFLD BTV [RWIW ARNTY WTY FIOD SRERYTIOW W=/
TEFWTW.  TOAPODATION VRN AT DOTT BRCRONO  HyRAER
FoedRFJee®, NaHCo3s.
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(a) Sc3500%

TN ﬂ.@@mﬁ&%\ me;ea QPO (Solvey’s Process) QOT 30@@5%&%&. 8
QOTIIY, AOWIOZION TOXOTT ARCT 30IOFN WPRITTR, TR ﬂraemaabol
©0ZT3F 3N VWO

NH,CI + a little NH,HCO,
NaHCO,

ug 8.9 wrr Aecwe ICIR0E - MYeck DT

ORITT 625%53_3971%

W AT 3R, ©oBs WONO FEdeer N, Calo,
PAGIE] 4 (Concentrated NaCl T030)

W ©BReE® (NH,)

NP -
me;eofn DTITTY, BT IYIW, éa;js em%éomg FOOWRTION FTOWF D céd
e;s%dcse O, VBODOMST.
W e ]

CaCO3(S) . Cao(s) + Co,

REYT B 37 &R wwFS ¥ ¢ @
©FREIOIPOOT  TOIPFITRRPAT, THNT & IHRTY ATV,
TOONFRTOT.

NaCl & + CO,, + NH

(aq)

w * HO, — NaHCO,, + NHCI_

83, T IQTR ool ove YO ~le VeI SHWoM ovele)
AReR0R0 CReACRV I foRee)
EioNefey TOLRFJeET

NaHCO, 30 [30IHe e03Q FTN, W9TT), VYO TTYS TRTF ST,
QBT AOTIYI w0 WY TIYLREONTINTH. AW AR, TONR
BRTSBI,OLIDTPETD BT

QRT3 I0RT
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T TOFTRR: TCNATRN BRCAONO FWRET FordRrSews FReRoDo
TRRFBCET BN TOTBFINRROW, FWFT B, B8 & WEBNBOIPRTT,

2NaHCO, D, Na,CO, +H0 +CO0,
FRCRODO FOLdRFTeLTF
b) evIABRennd
L. 30 SH0 TWFPFNY S03OIONY YIRS,

2. oA Deson® e FOIPOIL) WEWIT  (BRRON0  [EART
TORRFTCET W) LRWOFOT GINY  WTED). BTT  TTOFENATIY,
e3e0RTON, ToDOOTON TWFDT® csej Qﬁie@s DWNBOIPIES.  &oer
WRWNBOSPT CO,, Sotd), YOV FITEITONT. VTN ADCTOTRY, FOOWATON
PVOLRMET BRCRONO FoLRF LT BLTUWONTY, VEWTT. BTOOT WK
AReEosdponRe WISRNTHE WBIR VR DRI, WIBTRIT.
YTWOYIMS LotRF 0T Gy ARRON0 TERFSET O, IWIRAVA,
B TOWONT), IWOINTT. VIR TDRONTY, WER §eF B ﬁe@m@m‘%
,T0TINZOTIT.

3. BRENYY -

VRN ARCTIT AP, BB BRTTT/IOLD TRTE MHEQOTN 33 TTAIND)
BITTY GVFCIRMT ©IRT LRI, SWHARTA F LoD, DEWTT.
VRN FRTOTI), 093 XA, FI SIPNYOIT AWF By OPW
£ 0T SIHNURODN 2308 JRTODWOLD VR TICCDTY L FATD.
QT VWL ZONT, BREMOBILY FTPOD [RWETT.

4. Anemo ©R) ON TOINGY.
8.6.2. on® Bec (m;%m BRCeT)

TORONT ARCTOB/I), WENTR, DDLPRARYILD WFRTVT. 85 ToADONITLOTDN
WNZ WAOIW WM YR BRTINTEI. ToFOONITION VA0 ARETD
DOTT ARERONO FILIRFIeT BHTTEeEF, Na,Co,. 10H,0.

(23) S03%02

TOXOTT BReTTIH, AT QEISHOT SCIWOFRTHTT. B[JTF B8y, VRN
T FOIPOTD VGO, WA ARed PRTYoDe SYTNERORBH 0. AReBOHO
BWRLBT FLRFITS TOeFTD DTIINOT ARCRODO ToLRFIELT W=,
TR, JCOAOT TWT: TTYS THTB/I), TEORSOMIT.

2NaHCO, & Na,CO, + H,0 +Co0,
Na,CO, + 10H,0 ——  NaCO,.10H,0

BRCBONO To3REIeeE DOXNONY BRCTD

aa@&g D 303
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am@p B 30§mngjdg g3
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b) VIBrennsd
L 5T ARCW, MO, ALRIT TR, BRTTE I Tonwne 3ciwddodY
VT, WERTT.
2. Q0T TTB NBROTITY, TBRMORTLD
3. RIROINYY Ze8zssmoN

8.6.3 @E& Che mﬁasé‘

TOTVD DOBNY GTES B AREBENY e WOTTTT DTEINTI), Vesy
NEDVRTLIOWD. BRNTDY, .. DOT FTORVE TPIT® ST TROT 0T
BPRTTYT. ToRRODTIN G, 2CaS0,.H,0 ©Fz» CaS0,. 1/2 H,0 (55,0ch0
ROeET T TTe)

(a) 303208

3, TTOFEND

BIO (CaSO, . 2H,0), 325, TTFF TN WIBRMIT.

WD

0

BFO (CaSO, . 2H,0) ) TRIT" &F° WOFNENIT DFF [ THIBOTT
R £33€TTEOT ACOT BO TSI,

sle) @5301 100°C (373 K) emawéodaeg FOCWATION, 3591 xwéséeﬁdsad Q0T WO
ORI, FITTHIROW,
CaS0, . 2H,0 WFI CaSO,. % H,0+3/2H,0
—_—
[100°C(373 K)] TRAT ST SROX SPVOLDTWIRETT.

emagéom 100°CNOBLW ©HTONTLIVTID, AYTOTY & L33CTTEIT DCTO L0TPN
ST TICPN0 FSeEF YVOLPMTT.

QW AOZRODT TSN BTDMDPNY BTOOT AW, BE WTF DO
[efevevinie

(b) LvTAdReANLD
L BRounsh @B AABATI, SOOI DHNTI), BREL

2. BTseod eINYY, [OOT DRINTI), RRCRTLO FTLRT), TOTLD
NTOIRENADTIT. TOT FTHY WIHNRTT), VWF LD WIROMOTT.

RRE B TNy daedwoiamal JONTOINTED

RRed, owmed DB FoPNY e ©OTOT $SNYTY, TWHLD
3D DOROD Fded LTONLY WHFRT JeD BEYB/I), SOOI
BNATREGTT SRRTI, TOITWOILD.
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8.6.4 ende B(ReWON PR SRR - 1

BRI WY w,m’ VITIZ, BOW e weﬁoﬁarzﬁ%smﬁmade‘? DT, WHTN
Zen mwmmgdo 303506%033 Naaosmeﬁ LRI, B¢ mcéeromédo&eo
ENTOT wsgmfab TRERTOBA @@mf:n aﬁ%mﬁmw 3030%e a;gez%one
WBY HODAOTOR  2BedTe  TDRODI), ée TOTTN WIRSRET. AW
ToTRO0ABwIN %562)0530 @i%@eééw (CaOCl,)) ©NT.

(a) o303
L. @wsésmw 5333@5371@0: 23ense DROD 3C30O3NR @ﬁéémd %zsae@‘:gﬁ@odé,

am@p B Sogmnpdg g3

samedned

W Redw @3>, Ca (OH),
W 30T ©©, C,

n:EﬁEE‘ @C&‘F
5@3? ERONE 4—1& L

o =] o (-] n_"‘\

[=] [=) = [=]

13 8.10 : Beosle R cIw0E - Feke® [ g0 Pug

2. 5T YW, BEAT B0 QEOBOOT SCIROIRMDIT. B3 T3 BREDOT
TRAT TLY TOWNTI), WIRPORT) IYTY EREOT LI TIeAILD By
WU, BROVT. doeer%ﬁ@od 260 Je3T @éw, (73Q0D0 ém%e@“) @53
LY ACOFLIMTT. QT TRoeed I9E BORTY, e DN aodagdm
30T BROOA BEFATT. B3 TRT TeARCHAT BT S0WOT, 80 TROIIN
TORIFS TR0D, TYTY BONTBOMIT

Ca(OH), + CI, ——  CaOCl, + HO
NG Aol Bendde
vy DR

(b) vIdeennsd

L 87 3moindg =8 B IIF wERYDY, BYMmNILD

2. DNTT FRFINTY TT ST, LNTED
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em%oﬁm BRTRRTR), SLED (emséofm BNTVT/TOST/ED)

Qeos E’w})&ae%ds@d@ RREOBTITT ToMne 3L0T0BF0N LITURMTT.
EQeTReRT0s C3T0EMN

TOTOONAT T INTY YUTFEOFTVORXIN WETLOMTT.

CaSO, QW ) TP B T THPTS NI, MTSR.

CuSO, ©=), &) B BT BITIFINOT ICIRORTNT.

=

30DONY YVTOIRENTLRT B BB TILINTT), OISR,

AT ST TOTT FOIRE ZRTH) 35 FINTYNIY CRHTH?
CaSO, ®¥gm® 2CaS0,. H,0

ReR) DRRY, BOIDHRSOTS

W

X

X

X

X

X

TP THBONTY, BRODTB, D WA W, ToTW wegd TN,
SReTRTR, 8RTOINT, &Ieo %C{péojacg H* 00T NTI0eD BB
IWRYe STPRW

Bl DD, BROOTI, F0TH Iz oI, e m%%& SN, 2OFOD
xdmmm% BROOT, DOH ?\gp\%ojaeg OH" ©RT T BREIT
BANTE TN

B TRFIVTY 0T 2EY TNBY TII IPFIVTY TZROT EPBI,
3ROMT B[RNTE AAWINW, IOFP ADENVEI TRBINSOTT, ST
PeRPIeR” BB mez;ﬁéw Slolob~al

5@37153 FOWNTY (39T 59@9@7@@2), QIeNRT°, D0L3, BDOYTOEN (ngﬁ)
Qa%s@ﬁ%f@g eﬁ@rﬁ@mgd. msgcs e, FEL3IBTORT WFoTINGD, MeEPVTT
3023T0TIND Q@@m@ @3@5@71%3%&.

BB DB TIIRTTBER 20IY QIeTTTN DFWIBROD TN
REIRT DY) BT VAR RCH, VINE BRDPTO0T, wdecd 3 SCHY
VNTBL YT LTT TOTIND.

TO S DT TTAIND eOIY FOTREIFON DFWS BRODI.
HCI, HBr, HI, H,SO,, HNO,, HCIO, &3 HCIO %0 T© SN, Tone
LiOH, NaOH, KOH, RbOH, CsOH, Ca(OH),, Sr(OH), &8 Ba(OH),nisd Sp©
TIIVNED.
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W DWFO ) BB TTERAWD Ae0TY wTOTRRF OFPWS BRODPITT. | ZRRALT — 1
. o 0 ™ ™ 0 23
WTRTTEN, HF, HCN, CH,COOH, 9T0Nn® 305y DWFO S
msg NH,OH, Cu(OH),, AI(OH), famsamﬁo O TWF® @@5@71%. DeogS R BoFesgSey wud

W SN BB BTNAD SeeINdR00R By OB ) BTERHT
DAORT,0LD B[RWI.

W SIHRD, S0ekeod FSRFIEFRY 03 deedtod TR
FOLRF JEEFTITRONN BEFA O, JET T CONTTY, YVOLD T[RWIT.

W SN Sreedoecd eﬁ%csemirao@ﬁ BEFR e THB DETT, YOOLDTIEDI.

W TIERND  odeekeod 3 @TRYeodnR [EFa oFe W AT,
YPVOLDTIPTTT.

WS DR BTN TOAT BEF 2 OTEINT, T Ve YOLVTWRWIR.

8]

QOTT TRARCDAT FODONT, B3R eFTR DF[L.
W Qe0FQ HOemomen [ ST TINL TN ITFIFBROIH.

WA IBOFPUS Beod HT @I, OH ©0SRTRIR, I TFRTY
SOOTRTIT. S5 30HOD, V0T 3, IPUF FDID. ST 3 AFuHoD
L (VB08 ¥Y) VBOTNIT.

samedned

W QO B QFUNOWOT 00eRE H* w8y OH ©03Ra'Re T0xy) 25°C 39
TESCIROTBR, 1.0x 107 HRERT SNTIT.

W FRERERT WOSINY AT DB BWZS BRI NG TTT MOEOTBI,
Q0T YOIRAT RET, BT V0T AT BOIRIT TRET DO FEOWOTI
(K,) 305 SRNGD), (S, T OFWo OTJEN) TCNATNOR IH
QW ﬁ%dmﬁdagd.

%W pH @, logl/H* &% —log[H*] 20T», pOH &=
-log[OH] &0 pK @530{ Jlog D& O msmszsmmm

W 25°C QWFIODY BT I I BRPYTe BB THHET
pH+pOH =pK =14

W eﬁod@ QeOTY H*=OH~. qw 3@33@ TORWRNRYNR IZ @gommgd. o)
o 3&35@ omeendg pH=pOH =17

W EaRe0d mR@eney H* > OH 303 pH < pOH. 25°C I pH<T.

X

TINCOD woNYY H* < OH- &0 pH > pOH. 25°C I pH > 7.

W BOTIR RRIINIR, B0 [HRE ToBFEF FeERW, BCIROTTMHIT.
BE pHIQORR QYT 0T BT BT, BAWRIT.
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QOFF pH O, FTORRT BPIT 0B TWENY BeRTY  SEOIS
23e3-00R0NIT FOINTY VIJ0T TTVDTOTT.

D¢ 0T pH 5.6808 FRZDOINTY WTI, B WY AW T
QYT WIVTFONT.

RANY ONT YT Tore T, BeBTYT BOIIT 23ecdr 30DONY
pH ©Z08 DTIT 708 JLAIT.

RBAXRTRYY H 90SRINND, 3T 90SRINYY O DRTDIRAT
YOIPT FOINENTE OTERMED. YYNT Be3R)e3T0 F0HOWOT YLOLRTOIT.

T Gelotcd FUIRFHLT ) SRedtod HERLRT FUAFHEFNWR0NN
) BB FRILONN BEFATN HT TIRFND WLRekoD B3 RO
VSFATON OTEANY YVOLRTST.

E TOTT=SES e.—az;azsﬁ

A 0T sk, TN

BOCIRT 03,008, T2

Q0LTIR) ROV

a) ERERFOT B b) SNET &

) VRWT By d) emééae BR

SRRG 2O0D TTEY) DT WOTTHINT. AW ARWRF)TIS0TT,
a) &) H* @05@5"71%?3334 BRONI.

b) 33 OH* ef)ojraafﬁ%?mol TR0,

¢) ¥ TLOIPT’ W) BT WOVINYTY, BROV.
d) ©33 H* 3B OH Q0B 9OSRITNTI), TRODH.
FINTYNYY TP BRTOW,

a) HCI b) HBr ¢) HI d) HF
QOB FDTFLITOIN YVOLVTWIIYT

a)
b)
c)
d)

TP FOB0N HLRXRIT R,

BYS 03,03 OH™ WSHI NI,

H*308) OH- ©03RT e, 3873 F033,00Q
H* 308 OH" ©03na YD), ©Amms 3083009
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Y, TIRCONTP BY.
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SR W SNITF STT TIINNAE T8
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2,00 Beee’ FOR 0F SIMPY — [ReTRYIY H

VRXRT AT, R, IRCCTNIT), SO,> LRXRT NI,
SPVOLDTITTT.

BIRNY SReHE0D BBRIXT® THURFIW NIRODN JSFATIN
DBNEOIMT DIV

CO, ©IOTZ), AT 0T S9N TIOWATIN YN TTEOTITTI)

SR WD) TTOITNY IBIT B[IFIR —— Q0T BAW.

e By BUWHON QVOLRMT B3R ey Y YwOr TTL0T
o

NHNOODHQD® &3y DRI Tonw TIey T RFe°
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