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() C,H,, 157o) 23k C ¢A} 47} 40|22 C,H,, 0.559]
23HE C Yo g2 280 tt,

(5) C,H,, 122} 23k H 92} 4271 100122 C,H,, 0.5%
of 23HE H YAb:= 5200 94} = 5% 6.02 X 10%=3.01
x 10**o]t},

L (1), (2) B2 4R}, B4 o2 5 YAe] oFE YERE T
2,188 97 6.02x 107712 oJugit}, ulehs] 24 182
B2} 6.02 X 10772 oJn|gic},

(3) & A=k 54 159 defo s, o= g/mol 2 YERHTE
=9 AR 180|282, 9] & A2 18 g/molo|t},

(@) 71A19] Ful= dAgh 2=t ofy xofl At YgsHA &
1€l 717 129 Ful= 0 °C, 17]do A1t 22.4 Lo},

S @ HaWN,)9] #Akgo] 280122 N, 28 g9] H(mol)
L1=olt,

©, © A0, 71 11.2 L& 0.5%80]1, 0,9] EAeFo] 32
oJHE 0.5%°] g2 16 golth.

©®, @ Z2d1IC;Hy 0.2589] o] 11go|=z 189 4
T 44 g0 AL ddoltk 0 T, 171800014 0.25%9] 7]

L _56molet,

= 224X 1

6 (1) saH) 97 18] T3 E(H,0) BAR= 0.5%0]1,
H,09] #x}2Fo] 18022 H,0 ¥4} 0.5%59] ke 9 gojt},
(2) 2x(H,) 9] #ARgo] 20122 H, 4 532 A2 10g
ot}

(3) 0°C, 17|14 Ak2(0,) 714 5.6 L= 0.25%°]4, 0,9
EAJgFo] 32022 0, (.25%2] Zzke- 8 go|t},

(4) WEHQI(CH,)2] E2lo] 16019, 2} 3.01 % 10%71= 0.5
Fo|ng CH,o| Az 8 golt}.

(5) 01413} BhA(CO,) o] EAjego] 440158 CO, B4} 0.25E2]

AFe 44 x L =11l

-]
CF SRR 36%

A1) 1028 072 ©5, @11.2L, @ 18g 2 x|
C 3MOE@xEBOMWOMBOE® x(7)x
1 OPh=(h=@ch 2X,:Y,:ZX,=16:1:22

3MO@OE) xX((@4OB) x (6O

A=z 2
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18 nset

>} x2f 1t ot £§ KJEfollA] 713 122 Bl
Y\ 22. omﬁ

T2 | BN L = £ %tmol)

JIMA | @28 | 1.25g/L O7¢g 56L 0.252

JMB | ©56 | 250g/L 28¢g ®112L | 052

oz C 18 1.0g/mL | ® 18¢g | 18.0mL 18

HES 32 — 16g - 0.52
6, © ns-Bopuz 13591, AL IO
Al Aol AH©)Z 7 goltt,

EE Aol 71A 189] Ful= 224 L2 7|4 A 5.6L
+ 0.25%0lch. 7|4 A 0.2589] Afo] 7go|uz 159] A
2 28g0]aL, #ARH(@)-2 2801

©, ® U== EJ‘} olm& 250g/L=

A Bl £1)(@)= 11.2 Lot
714 B 11.2 L& 0.580]1, 0.559] Agko] 28 go|2 2 1E9]
A 56 golct. whebA] 7|4 Be] EAH©)2- 56|t

A Col AFH®)
18.0 mL

28¢g 7
714 B H#9)(@) *

@ U= ZE; ol 1.0g/mL= o)

Col dFH@)2 18 golH.

1)-2 %32 Aol 714 159 )= 224 Lo|2=E 7]4] A
5.6 L= 0.25%0]a, 7|3 B 11.2 L= 0.520]ch, 343 Co] &
Aol 18082 | C 18 g 1&o|ch. E wghg o] Exjafo]
320|022 meke 16 g2 0.550t}, = 714
A7}0.25%, 714 Bet HgkEo] 0.5

, 249] %(mol)
A C7} 1&0]e},

1)-3 (1) 189 Qe waag] g2 291 golnz 129] 4
w0l 71 £ e Bl 1 2 714 Beltt,
() O 7g, @S 18 g0l Aol 71 22 AL 7)) A

oJc},

(3) 71419 Bl A =HeE A}, 714l A+ 0.25%, 714 B
L 0520188 7|7e] Bal = A 1 B=1: 20|},

(4) B C= 1 80| B2 BA} == 6,02 x 10% /o] ch,

(5) 28} QfElo] S uff 22 Fu]9] 7|4 &ofl= 22 =2
Bt Sof glond 7]x|e] Wzl Bajeko] ulggict, 714 B
= 7|A ARTE Exjgo] 2ufjo] HE Wik 2ufjolr},

(6) ke 16 g2 0.520]1, HEkS 1BAES TAIsH: YAk

2)-1,2 (5%

=X 24

’
UHSH 2=t A=0|A 7|HQ] Ru7t 2F Zeaz (7h~(Choll S0 U
= 71x|2] Z(mol)2 == ZCt,
713119) Y(mol)ol .02 1} 7132) Maps|
2212f 8|9k Lh
[
os4g | 004 g 038 ¢
% Y, 73

@n (L) (ch)

4% 2ot g 7142 apt mE gonz (h~(h

o ol 2l 71419 o) 5% e el 24 7131e] 2
i Hjek ule} g,
X,:Y,:72X,=0.64:0.04:088=16:1:22

2)-3 <1) hek (WhellAl 7141e] Fuj7p Zomg 7]4|¢] ¢

(mol), & EA} == 2t}

@ X, 1%f>ﬂf AR} 280] £ 9111, ZX, 18of= X °JZ}

2&0] 5ol gltk. (7hell S0 9= X,e (Thell ] e Z

9] 9Kmol)o] Zoma X 29| 9F(mol)= Zt},

3) Zhet (FhellAl X,oF ZX, ) EAkg v|7} 8 @ 110], X, 9

TZ} S 8olzhal 7Pgshd ZX, 9] #AFS 110] =, X9
4, 79] YA 30| HlEE Xeol 79| ARk =413

OIE’r.

4) X9 °J7<} 24, 29] QA

A °l HuzZo Y

= 3ol2kaL 7S W Yol o
dAFe] 12l

2} eFo Y 9

(5) E'E‘E—

4 S o), 7le) Raje wE gonz je] ws

of ke wlEEih, uebd Wt b 2 A Wl /g
27Xt

(© el EFHE Xk (HellAl ZX,o) =g Xe] mol)e]
Zonz (het (helH X7k sk depol 2ok, webA]
(FDelA] X7b A3k ke (7he] Wepet 22 0,64 goleh.

3 Z~39E
6710|122 HEkE 16 gofl 501 e UAh= & 3&°Ith o
(7) vlE-&o] BARREE: 320141, of7]of Rt 440 UARfEF| 01@ 02® 03® 047, - 056 060
T 4ol mEkE 48 gofl S0] Sl 4] AR 48 g X 07 08 09@ 106 116 120
4 _ 13@ 140®
39 0 golth
EfElsl

At-548H8§H (001~022)-OK.indd 8
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01 (235) =x &y

21} 7h XY (Lh XY,
12xtE Rt 4 2 4
SRfRHAN 10 17

« (b= 12Xt #xt 7t 20|22 2XtAlo] XYoOo|ct,
- (Lhe 12X $IAF £7} 40122 (Lhe] 2XA2 XLV, X,Y,, XY,
Sttolch 2| XK HI7tH (7)) © (Lh=10 : 170|122 (Lhe| &t
2 X,Y,7t 2 2 QiCh & Xo| |XIZ0| Yol Xt 382
SYE 2 4 Qo w2t (Lhe 2XtA2 XY,0|H, Xof XIS x,
Yo| XIS yatn 5t Ch2 20| HRisict,

x+y:10 ........ i)
1)3Hii)ollM 2=6.5, y=3.50|C},

=
s
Al
Al
X

Ly . Y ey
LR Bl X DY =65 : 3500t web) L oS~
35 6ng Lug o

35 o Jwct ack

71| 1, B O] XY, (L £Alo] XY ol

S b L 7k solek, weba (> Ghele

o T

E. A HE () (h=10 © 170]31 18A0] Z Y 9

2 4 UB7HL, (b7 3elek, webd 1gol e Y 97 4
v L .3 .

e O W=y P77 =17 1 300l

02 . (b= SHer4je] HCHO®|u2 o] 3001, (v

i sfotjo] CH,COOHe| 5 Hio] 600k, wfeby 17}

e b7k (he) 2ol

L. 1800 EHE A 93 i OB 48, (b7t sgelu

(b7 b 2ol

. B Aol 30013 (D= Baigo] 600l (hek ()

O] A% €A b= 1 : 20|92 1 goll g WA WA

LD (B=as 2 =11 10lek 5 Ost (b 1]

=58 AR 93 47} 2k

03 279 sfshalake ohgat e,

O HO0: 1x2)+16=18 @ CH,:12+(1x4)=16
® NO,: 144+ (16%x2)=46 @ NaH:23+1=24

® NaCl: 23+35.5=58.5

mN% O2 »&sl7t14 - 160122

XENO7H] 12 Y2k £6]2

TR ERIEOIE,

o
—_

—_
&

(0a)0mp 10 b-pt

~
@
Z,
o
(@]
1o
X
oY
o«
]
-
—_
o
o
o
fu

YENO7H]: 22 2t &8]2

Ty sgoly

(=}
=]

16 24

A0l E(g)

. X+ F2aWN)LF A (0)2] A7) 14 : 160122 Nt O
7F1 1 19] YA} =rR Al sigkEe|H, ARl 300|RE
X O] EAp42 NOo|tt,

L. Y= NeO2o] Aek7F7 1 160|122 N O7F1 : 291 ¢
A} seB| 2 A3 SgkEolu, 4helA) EAfo] HE Y O] EApAl
NO,°|t},

HiEe| 1 v, X BAES 300]1L, YO BAES 460|188

1goll 288 X9 Vel 84 ol o © Loolek, Xeb Yo
G Ak A} 4] 1 20|08 1 go] EQHE bk %)
1.2

30 4—60]1, Y > XoJt},

S

05 Xeo| 9xteko] 120]11, X =} 1719+ Y =} 37)0) ek
o] Z+o g Yol Ixjgke X 9] %?_I_ 4o]t},

1.1 .
15 =180l

LR 12 A ] g el gt 2k Xl Ukt
2o] 120]B2 X 92} 1:29] Make 12 golch
. X 94 129 "ol 12goln @ X U} 1749 A

12
6.02% 107 goltt,

T 1lgof EohE A pHlE X 1Y =

06 -1, v. olatst ghxo] HAA(@)2 COoltt ©4(C)9)
Aol 120131 CO,9| FAFo] 440|H2 1k4x(0)2] AL
< 16°]t}. &(H,0)9] Aol 180182 44x(H)9| dAF>
Loct, upehA we]Ql(CH,)) EAHH (x)2 1601tk

HEW v, = ZA] wARRe] 180]R R 159 AP 18¢

18
olu], & B2} 17]e] Mepe — 18 oo)c}
] , = T ]’17H © 6,02X1023g] .

07 . 7% 1& 283 &k("C)2) PA=ke 12.0000] A7t
712 18 A4st “Col Yrk(x)e 12.000 : 15.995=2x :

16.000914 2=12.000 % %olﬂi Co) Apke 712

17} 712 1w} e,
S¥ ol ohur=z WA et Qe et
eloll A 7]4e] Rk 2o, I, ojdls} Bha(CO,)0] A4 Heke
Lol Alo] 2T 0°C. 1713501 C0,8] WiEk: 71
17} 71 o)A 2,

bEl) L AR(°0) 182) e 02 flae] g& 2l
Bk 23, 712 1A °09] ARt 15995019 71% TofA
09] YA 16.0000] 22 18] E3HE Ak Up == 7
Z 17h71% TolAuct ad,

€ wE=
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18 nset

M| e | 3EE | sEo) | Ymob
(71) 44 11 x 5.6 0.25
(Lp 28 y 14 11.2 0.5
(ch z 32 32 22.4 1

0°C, 171Y0IM 714 1829] Bul=22.4 L"\Eky

Bajeko] 4491 714 (71 11 g9] %Hmol)}& 0.2550| 22
2=5.69]t},

0°C, 171ollA 714 1&9] Fa]7} 22.4 Lo|2z Ro]7}
11.2 L3l 714 (Wh9] Fmol)2 0.5%&0]aL EAjgFo] 280|022
AeF y=140]c},

0°C, 17140l 714 (che] Fuj7} 22.4 Loj=z 714 (the
Hmol)& 1Zo]m AgFo] 32 go|uz EARF z=320|ch,

09 © 41:0,)9] £A3Fo] 320|012 32 gofl FFH A 2
AR 12t}
® 0°C, 171944 el QUCH,) 714] 22.4 L= olie <l 24}

180] o] Qlonz x3hy

® st HEFNaCl) 1890=
Ho] Z3lElo] 9Jou R A o]l

i YRR 420l
UEF ol 12, ¢st ol 1

o pgolt}

L. 7he (el 7 71419] Hmol)o] 0.1&= Zon =z £4} 4
=gtk
C. oite} Bhano] FARRES 440|182 olihe) g4 (.159) A

gk
e 44 g0l WE= 5 5ol % F|As
31

Aapo] 2 o4k} thao] Wt ¥ Ak, neba 749 A
= (W7} GhEet A,

B7t gonz

=2 714 A x| B HEts
Xk 32 18 32
uc 1.28 g/L 1.0 g/mL —

e 16¢g 9g 16¢g
L=k 125L 9.0 mL —

%@mol) 0.52 0.52 0.5%

«1°C, 17|20lM 7|x| 1229| Rul= 25 L0|EZ J|H| A 12512 @
(mol)2 0.520ICt, 7|H| Aol Zzk2 1.28 g/L x 12,5 L=16 g0|=22
7|H| Aol £XI&2 320]|ct,

- Oy Bo| A2 1.0 g¢/mL x 9.0 mL=9 g0|11 EX}2Zk0| 180|222
oz BL| 2(mol)2 0.520|ct,

« HEZ0] 2X10| 32200 &2
20|ct,

16 g0|22 HE22] 2fmol)}2 0.5

@ o]4k3} 'A(CO,) 0] BAjapo] 440|152 44 go] EFHE ol ;]B;‘_)-%"‘l S 0.5801n 24k o= Bef v
5} BhA B 1Zot}, ojAks) ek EA} 120 w3 A7) =0l
Y= 330l Hize| | 1. AS BAREE 32011, BY| BARFE 180|H=
® 2(H,) B 6,02 % 10771 44 B4 120]1, 4ok 2 A= A7} BREL} At
A 120 T35 2t QAo 22l . vEkee] sj5h4)e CH,OHo| T Bapepo] 320]u, 15
C a7 olne S EE 12— Do,

10 ©, o, b, 440, 714 123 A4(N,) 714 159] 24
$E 6.02x 10702 a1, 7} 714 EAk= Qx} 27)& o] R0 13 (ZI) 2H =y
A glomg Az} 4= 2x6.02 X 1072 ) E ofRyl= ]
2 W0 we} e Lo} ereolx e Hulo] 7|7 Lo x:::l) (720 (I;) (ch (ZH
2re: o] Baprh Sof 9k, whebA] Abs 7|4ok A 71R)e] & e 1 8

R YW 2 1 1 1

Bize1 1, L, 09F No| fxjefo] theme sjstalek) 2
v ngm . gt exet gejolA 714l Wk Exjekel ulEsh,
= YE= o dE], F 1A Rl ZAR AR BRI | weby Bajere Qs b 2 (b7t b A
Wt ©. BAR U () Eh=1 =4 1ol (i 29k

] B (2P QA Bajolnz | go] makEl A Y Sl
11 =3 Adolld 714 189 2ul= 224 Loj=2 0°C, 1 —
719Fell 4] HEIQICH,) 7171 2.24 Le} 0|4k} 4(CO,) 714 (D @ED=7 =540l
2.24 L= w5 0.120]t}, BiEe| 1 L A el QrelolA 2L Ruje] 7]ao] w3
1. wEele] Bxjere 16o]me wEjel 0.180] AL 169 5 BA 4 2y weby B S 7)Fe] Rajo] u]#sin]
ot (th7} (LPct =
HEEIEH
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18 nset

14 (3 35) =62y
- ——
oAE
C,B
AB, 22g,2L
11g,1L
@h (Lh

« B2k (LhollM 2t 7]H|e) x| 2 & BRte| 222 4gog goog
(ZholiM Al H2k2 7 g0|1 (LhollM Col Z2h2 18 g0|Cf.

* 7| 2Xte] ROH|ZE (7 (Lh=1: 20|22 SH|= (1) : (Lh)=1:2
OIct, m2tA (ZHollA A X7t 120[2H2H (LhollM C &Xh= 420]ck,

T, AgRet ZHZE R (D L (W)=1 : 20|28 AR Hl=
AB, : C,B=1:10]t}, &, AB,¢} C,BE= Exlifo] A= 7t}
=, AB, 15219 B 942} 2717} £3§kE o 91, C,B 1540 B
A2} 17} 23t o] 9lem, AB,9} C, B #A}go] Zouw
22 Aol 501 9= B 9A 8l= AB, : C,B=2 : 10|t}

HIE2Z7| L . (ZPollA A YR} 1E2] o] 7 go|zhH (Lol
A C 914} 49| 2eo] 18 gol B afey vl A 1 C=7 :
17?:14 : 9olc}.

O H2E9| 2Hmol)

11O
©2@3
(2) O (®) x

2 x (3O 1191L,020202 04 03,
®1©2©1@1 4L(1)O
@ x 5(1)23g(2 33.6L (3 9.03x10%

31,2

1 () 33} whgol] Aot o 2 sk ol Wik A )
7Lt glolA1A) grom uk 4 g T Ak 5
Rok 47} ek, el oI5 o}t et 1S A4S e 4
oh:].
@) WS Aol A B sl wgael Al 2
e R I E
o] 2o 53t wkgAle] A4 L Apule} 27 ek,
(3) 33t ukg-4lo] 2H,(2)+0,(8) — 2H,0(2)! A% 7%
Bl Zulel Zron] H,9H H,09] 247k 1 @ 10|82 H, 120]
W ukgah H,0 120] A4HT,

2 (1) 3F8} 9H3412 N,y(2)+20,(g) — 2NO,(g)o]=z
B EEEA ] A= O 1, © 2, © 20],

(2) st 9412 4Al(s)+30,(g) — 2AL0,(s)0| B2 &3}
HESA 9] A= @ 4, © 3, © 20tk

(3) BFe} wkg-42 Mg(s)+2HCl(ag) — MgCl,(aq)+H,(g)

olEz st Ar=0 1, ©2, © 1, @ 19+

3 o, v, = grmujole] F4 wRgeIA Al N, ¢ H, ¢
NH, =113 20]s, Avlel o), 24 S, 7148] 3
Bujult 2,

€. MBI A Ee] Bxjago] hEm R M|l Au|gt 2

A gyet,

4 (1) EET AYGEC] 71 S B8t wkg-Ale) AlgHle
Salo} 2, cieb Q413 SACOSL AE0,E 212 124
HESA7|E A} Bhats 180 WIE kS Sln, Alat
H251a1 (.550] Yo, o]Aks) e (C O 1=

(2) 2wt gelo] T uf 7o) Fu]
u, kAo ofAlS} Bhaxo] Bz} 1 : 20]2
W S ojAls} B 714 2 LA *g u}.

(3) YAISE B0} A4 B2} 2 : 1o)X W= 2 1o]
oRJEE QAkeh T 10 g2} 1] WSSH Ak Wape

5 o] ohct,
(4) B5F whg o] Aah Fol Ak wEEnR heEo] A 2

2o A L0l AA| Ak} P}

5 0°C. 171%elA 714 1&29] Rz} 224 Lojm2 Add
ot} gh4x0] GHmol)2 10|t

(1) W3t o e-&(C,H,OH) 0.580, ofeh2o] FAES
460152 A7k 23 go|f,

(2) WHRE Akaof Gmol)}E 1.5E0|H2 0°C, 17]4oflA] vt
S Ak 71A|9] Fal= 1.5 x22.4=33.6(L)°Ich

(3) AEE =9 dmol)2 1.5E01n2 A = 24 =

1.5%6.02 % 10%=9,03 x 10%o]c},

i 9<) g

TMHO@O0E x 2(1)200100@ 175 3M1IM
@3M@2M  4(0h9 (L) o 224A3 5(1) 062
(2)0.01M
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1 O FHE sEe AF2 7IF0R Hehl7] miZol] WA
Foll A 714 o] AMgBH= Foltt,
(2) o] =of 3= §29] Hmol)2 & - (mol/L)2}

o 33)(L)E FalA 3 4 e,

3) &He FHY wf FHof =of Q= 89| Hmol)> HsHA|
oFL

BT,

2 (1) 93t YEES S8 HE %E:%gx 100=

20 %
(2) 13t shakg-oM) o] "ek=1.84 g/mL x 1000 mL=1840 g

L s 184 ¢
25} SkALS] HAE = —100
Ak ko] HAE 5% 1840g><100 10 %
o3 2k
(3) Gake] WAlE %Ez%iéox 100=35 %

3 (1) B =R SRl 85010 8.5 28 018011,
S-golo] %7k 100 mLoJE R 2 5k 1 Mol

85¢g
WAL JEZO] of—__928 __ ()
L]— =3 ° 85g/rnol 0.1 mol
AP UES 58900 B pr= 0611mL01 M

(2) -89 100 mLo] 93} L= 0.3%0] ol glopz 2 3
£ 3 Molck

5t LIES 4ol g i~ 130l

(3 4418 =B shetalgol 400182 40 g8 1Boln, 4
Gole] #u17F 500 mLo|E 2 & s 2 Motk

40¢g

=3M

TALS Egolofp—_ 4Ug
_l._/‘\_ﬁl- 1’}’—'\3‘ o] 40 g/m01 1 mol
S48} HEF S8o0) B pr= 101;1;1 —oM

4 () 01M Z=F 89 500 mLefl 50} Q= EETe
0.1 Mx0.5L=0.05molo|2=& L3 xrrfo] Hufo
0.05 mol X 180 g/mol=9 go|t},

(Wh) 2&=g =89 500 mLE A=xsl7] Y3l Zast 87)=
500 mL #3] ZgfAFole}

5 0.1 M oEAF 4289 100 mLoJ= 0.0129] o4 EA
o] 3}eE|of gty

O EARS] 9F=0.1 M x 0.1 L=0.01 mol

(1) ZPollA] oFM|EAE 4=g-Hof] 5ot Q= oA EAR 0.0152] &
22 0.6 golth,

olNEALS] Aek=().01 mol X 60 g/mol=0.6 g

2) (LhellA 0.01=2] oM EAS] 1L goof =0} glong &
= 0.01 Mook,

M| EAL 22 oo] & 1z — 0.01 mol

TZO.Ol M

48=

RE(1) 1 0lMEEA 2 CaCly(ag)+H,0(1)+CO,(g)
3(10ROEBOM® X (6) x®O0
1802223 2@h—(Lh— @b

L(1)O@) xR OM@ x (5O

A= 2 3 8.4(9)

5 w,tw,) —571 322

or7 A2l 23}

Fato] Hhsh Het A} =o] AdHaL, o4t

s} s 7|47} PRI, ol Bef WRSA0E Lehpu

1)-3 (1) Sk 25t Aake] REgoflAf sfe wkg-4] 2] A=)
7F1 1 20|82 HhS- =] % 1 ¢ 20T

[€
(2) ¥k A HA) A

<l

W, +w,) golal, vk T A ke
(A 71A19] Ak +w,) golct, ueha] BES W30 AA] Ak
g

BlASHE (w,+w,) g=(A 71A19] AF+w,) golH2 w,+w,

5
e

>w,olct,
_ S gl ek w,
(&) whG ek Tt Aol WmolS o ooy A9 ~ 100

oct.

(4) HHg- 350 XA AgFg vlwshd (w,+w,) g=(A 7149
AFtw,) golu=2 A 71A|19) A= {w, +w,) —w;} golth.

(5) BAF et A 7IA|S] =Hl= 10 10|22 A 7|A19 &F

(mol)-2- %(mom 2t} webq A 7)A)e] Buls 0°C, 1

7191 5 * 224 Lelet,

18_1S2tA}-515H 514 (001~022)-OK.indd 12

18.3. 19.



(6) A2] BAFES A 714|9] Ak et 30| H(mol) 2= 1f
7ol 7 &= Qlrh A 71A19] BEE {w, +w,) —w,} gol i, &

A 2] e¥mol)}e b
100 (w,+w
w, w

OB AS| BAE {(w,+uw,)—

wy) X W g0t
1

ChFRFE 1L O o) w3 o @
Attt o) Zeren
(W) vl7o] & NaHCO, #8d& FRF4E

Bl IL[ @ Jofl et /8
(D) 47¥9) SF47F 50l 9l #lAe] NaHCO, [\
28 9ol 591 ¥, 0] 489S 1L =

of g=th

N\ NaHCO,2 %=0.1 Mx 1 L=0.1 mol
NaHCO,°l #&%=0.1 mol x84 g/mol=8.4 g

Q1 & 1L Fu) Zefage] Yerth w7 @2 NaHCO, &
Ne SFFE Ao] Fuf Fehado| Wil SF4E Fu) St
A9 EFA7IA gol 2 Alof ok, webA AY g (o) —
(1h — Dol

2)-3 0.1 M NaHCO, =824 1 Loj 50} 9)i= NaHCO,©]
ke 0.1 M x 1 L=0.1 molo]u], NaHCO,9] 335}4]2fo] 84
o|ng P Qg Aek 8.4 golrt,

2)-4 (1) 2 (oA m7el &-& NaHCO, +890= 57
$2 Ao Wz ko B FepAdol 5o 9= NaHCO, 9]
o] A ERE g0 B Fle= (0.1 MY} Zobxict,

(2) 0.1 M NaHCO, #8912 &2 1 Lo NaHCO, 0.1%&
(=8.4 g)°] o 9l= ZAlolch, S5 1 Lo NaHCO, 0.1&5%
Lol goll M) Hulis ] LEc AR 1L, 480 B Lr
0.1 M=} zfopzict,

(3) 0.1 M NaHCO, =84 200 mLo]| 0} 9= NaHCO,]
k2 0.1 M x 0.2 L=0.02 mole]c},

42¢g
84 g/mol

NaHCO, &9 1 Loji= NaHCO, 0.1 molo] =0} glomz
NaHCO, 0.05 mol¢] o} 9= 0.1 M NaHCO, =89
Hul=0.5L1L, =500 mLo|t},

(4) NaHCO, 4.2 g2 =0.05 mololt}, 0.1 M

(5) 0.1 M NaHCO, 9=&2% 100 mLejl =318 NaHCO,2] %
£ 0.1 Mx0.1 L=0.01 molo|2& ZJ{4E 7|5ke] A4 H
U5 1 L& spi 8] & gle= 0.01 M7} ot

49Z~51%

(o,

01®
2C,H.OH(/)+2C0,(g) (2) 230 mL

020 03® 04 (1) CH;,045) —
05@ 06@
08 24 100 1M1®

1305L

09 ®
14 @

01 . v oE9 o4 W32
ch&a 2ok
C,H,OH(1)+30,(g) —— 2C0,(g)+3H,0(1)
ufeba] B8} A 0] Alg= a=3, b=2, c=3°]1, X+ CO,
oltt,

Hi2Y7| | ©, 9k 250

Feh b ork

sfel whgAloE e

=)

Arpe] FRo 4k LA, B

02 . A, BA 4719k B, B4 2717} iEg5te] A,B £4} 474
7 Ao n g Bal sHl= A, 0B, AJB=2:1: 20|t}
upeba Sfet HEE-A19] Al 2 11 1 20|28 38} "4l
2A,+B, — 2A,Bolt},

HEL7I1 v, A% By AleRIZE2 D102 R 2 1 19 EH|2
HRERth wEbAl A, 1&50] B Bhgske W B, 0.580°] 28
=g
. Ay B HRgSke] gol QA ¢for® B E U A7

o

A E0] O wiskA gk

o . ju

03 3o} wkg-AloA] Aleuls Bujof goua Sa(H,)9t 5
Z71(H,0)9] EHl=1 : 102, 0 C, 17|YollA H, 4.48 L=
0.2&50]22 A== H,0% 0.2&0]c H,09] Ex}5Fo] 189]
B2 ML= H,09] A2k (0.2 mol X 18 g/mol=3.6 golt},

04 () 2=g9] wa Hks-S
e,
C,H,,04(s) — 2C,H.OH({)+2CO0,(g)

a3} whgAl0 R ehd the

360 g
180 g/mol

=2 molo|H, L=y} ofeh&9] AlH|= 1 1 20|HE Eet)
285 HaA i A& = Qe eSS 4E50|t}, oehEe] &
AL 460|122 ofERE- 452 4 mol X 46 g/mol =184 go|i1,

184 ¢
0.8 g/mL

(2) o] BAFe 180082 = 360 g2

27} 08 g/mLolm R Fujs =230 mLo]t}.

18_152tA}-315H 514 (001~022)-OK.indd 13



05 ofEA(C,Hy) A4 uh3-2] 88} wh-g-2].e thea} 2},
2C,H,(2)+70,(g) — 4CO,(g)+6H,0(])

. a=7,b=4, c=6°|2& qa+b+c=17°]t},

L, CHeol EA2 300]2 C,Ht 5H,0)9] &Hl=1: 3
olB=2 C,Hy 30 g(=18)S ¢ AdaA7IH Aol 1821
H,00°] 3 mol x 18 g/mol=>54 g AAFc},

B2l ©, o]AkEl E4:(CO,) HAF 1.806 X 10*7]1= 3&0]
o CO, 35°] A== ol Zagh 4k4(0,)9] 2 3(F) x

7_21
Z:T(%)O]‘:}.
06 (Z1) =xie2y
EERTEN C,Hy(2)+50,(g) — 3CO,(g)+4H,0()
) 1 5 ©3 !
28] 1 5 3 4
71312 By 1 5 :3

© 3Fah HEg-A19] Algeniel Enrt Zomg mawl(C, Hy)2t
Ab2(0,)= 1 1 59] EH| =2 9hg3itt,

® C,H 150] ¢ Aad o A== of4s} e4(CO,)= 3
=o|t}, CO,9| FFshaleke 440122 CO, 352 132 goltt,
CO, 352 AgF=3 mol x 44 g/mol=132 ¢

@ C,H; 2.24 L+= 0.1&°]1, O, 5.6 L+= 0.25%°]|t}, C,H,
3 O, 10 59 BH|2 ghgstr s CHt 0,8 ¢4 AaAl
7% C,H,0] 0.05% H=c},

® CO, 6.6 g2 0.15=°]t}t, CO, 0.15%°] A= uf g A
AE= H,02 028028 3.6 go|t},

6.6¢
o] ok
CO, 6.6 g2 ¢= 44 g/mol

H,0 0.2%2] AzF=0.2 mol x 18 g/mol=3.6 g
gz @ C,H, 4.4 g2 0.1&°]t}, CH, 0.1&°] €4 A
2617 flel] Bast O, 0.550| 22 Kuj=11.2 Lo},

_ 44¢
44 g/mol

0, 0.5%2] Hu]=(.5 mol x22.4 L/mol=11.2 L

=0.15 mol

C,Hy 4.4 g9 % =0.1 mol

u

L HRS ol 71419 2wk ofEo] 2o, (Zhet (Lhel F
gho] glor = vkg H9of 7]A12] Kmol)o] YAstct.
upzta BFsh §h3-419] Alg= g=4o0]r},

L, 9k Agof Axpe] FHet 7t 2o C H, 1&0] A4
A 3&9] o]4ls} g4(CO,)%} 259 =57 |(H,0)7F A= 2=
m=3, n=4olc}, w2t m+n="70°Ic},

©, Z2uel(C,H,)Q] BaEke 400|122 CH, rge %%om.

7] =
Fu

rE

C,H, %%o] b4 dzEw H,0 %%o] A=, H00] 2

ek 180102 AAE H,09 Ak ;—Ommx 18 g/mol

=0.9x goltt,

08 wrsolA AAE =4H,) 2.24 L= 0.150] 3L, sis}
Ao A T4 Mt H,9| &8)7F 1 : 10|28 BR35E 545 M9
(mol)%= 0.1&o|t}, §hgoll ARSEE 54 M 2.4 go] 0.1&9]
232 M 152 24 golal, Mo Yx=ke- 2401t}
M(s)+2HCl(ag) — MCl,(aq) + H,(g)

0.18(=24g) 0.1&(=2.24L)

o2 oo

(o

CaCO,(s)+2HCl(aq) — CaCl,(aq)+H,0()+X(g)
C

2

43 h (Lh (ch
CaC0,2| H(g) 10 5.0 5.0
HIg M 2 gito| 22l
=ajago| 22k(g) 132.7 132.7 132.7
e g
=Zajag0| 22H(g) 133.26 134.38 136.38
YK 20| U3y 1337— | 1357— | 137.7—
xjol(g) 133.26 134.38 136.38
—YHE Xl Make) =044 =1.32 =1.32

7 B Z=5(CaCOy)¥t X9 Evl= 1 1 19]t CaCO,9] o}

SHAEro] 100022 (ZhollA wHg-sh= CaCO,9) %Hmol)

108 __ 01 mololet, wata waya X ol eHmol)w
07 (22Y =y e 100 g/mol
0.01%0]ck,
C,H,()+a0,(g) — 3C0O,(9)+2H,0(g) . .
540 4 AETERTE L. (el Hbgake CaCO,9) ke 1 F0E 0,03 mol
1719 I st e 2o greiof olm g Hraigh X 2] eF(mol)= 0.03Eo]tt, 0°C, 17]%4ollA 7]
—— AR D OO A 180 Hulis 224 LolER 0,038 Ryt 06721, =
“ ot 014 o P2 el 283 672 mLoJt},
ey dmobs we =, (e} ([ThelAl AE X132, 5 0,038 2}, uj}
7 L|
v o A HFSE CaC0,0] aHmol)E 0,032 2,
FEZIaH

18_152tA}-515H 514 (001~022)-0OK.indd 14
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10 (T L) =xnies
Q_XIQ_I p=] )

(7he} (Lh 25 HHE 5= =2=— =<

500 g x100=5%0|22 29|

2 25 golct,

342 g/mol 180 g/mol
=0.073 mol =0.139 mol
2% 25E
0.073 mol 0.139 mol
05L 05L
=0.146 M =0.278 M
L. (D] 89 o] o} gl o] Wepe 25 golw, Mg
o] tstalke 3420|182 (2] 4289 o] o} Gl e
25g .
9F(mol)& = lo A el Bal 4=
F(mol) 342 g/mol 0.073 molo|t}, wheba] A 22 4=

£ 0.073% (6.02 x 10*)0]t},
(o] -89 &of o} gQli= Errdo] Hekl 25 go]1l I
o] SlehARRe 180002 (Lh)2] 4289 Zof o} 9l X

1

=0.139 molo|t}, upeba] Z=g}

25¢g
T} o] OF KTt = I
3l FmolE Ta5 e /mol
B2 445 0.139% (6.02 X 10%)0]c}, Z, 89 & §249] ¢
A = H< (ol
uize7ll 1, (D2} (o] 48 Lol ol = §HL 25 ¢
o= P},

€. (7h] 589 %o o} 9l Mgl o) F 0.073

molo| i, 2=gao] B 2008 556 1 g5 oma

1g/mL
0.073 mol
2 ey YUYV
Elals = 05L 0.146 Mojct,
(2] 5§l o] o} gli= kel omol)e o 0.139 mol
oli, gole] Byt 05L0JHE B FrL %ﬁwl

=0.278 Mo}, wfehA] 4899] & s (7h < (WolTh.

11 . =01 M S48 YEENaOH) 4824 500 mLe]
325k NaOH-2 0.1 M < 0.5 L=0.05 molo|¥, NaOH¢] 3}
shalEFo] 400]2 2 NaOH2] 2 (xr)=0.05 mol X 40 g/mol
=2golth

L. 0.1 M NaOH =89 500 mLE %= m+= 500 mL 3]
EekAaE o83t

12 A% g9 B S=(M,)x A o] Ra)(V)=5
e BN B FE(M,)xES §H9) Bul(V,)o|ni
2MxV,=01Mx1L, V,=0.05 L=50 mLe|c},

0.1 M KHCO, 8% 1 Lojl= KHCO, 0.120| Z&t=|0]
of 522 2 M KHCO, £8% 50 mLE #/5l0f 1 L £u| Z2tA30]

21, 1 L7} 2 W7iX| 8745 ‘20 Felct.

A 7= i
1L 20| E2tA3E 0|8st0] HEE YWHE 27 Mst B2 100 %
FHoi0f 5h= 8| Rul= 2| FXI, 1L Ro| S2AIE 01 0%
Sl0f Rles WS 27 Masix| Ret 832 )

13 g4 YEENaHCO,) Y 314 3Fe 84082
NaHCO, 4.2 g& 0.0520]},

_ 42¢g
84 g/mol

NaHCO,# CH,COOHS 1 : 19 202 uhgslnz
NaHCO, 00587} ¢P3] ¥h-gshe o Bag CH,CO0HE
0.05%°|ct, wka 0.1 M CH,COOH =842 0.5 L7 28
3,

0.1 M CH,COOH <=§i9] 53] =

NaHCO, 4.2 g9] =0.05 mol

0.05 mol

0.1 M =0.5L

14 . Dol Hot = F3t HEENaC)2> M x0.1L
=0.1x mole|t}, o] AoA B FHA|A H3I]& 50 mL=

0.1x mol
e IS
S =20 ML ek kb

(P2 & Frt (7h9] 2ufo]t},
©. (PelA NaCl 4=8919] & w9y Mo|n], 2842 7}

0.lxmol _x
02L 2 M

7 %, 28009 SEi (he] 4ol Htk
L. Dol 0.122¢] NaCle] o} gt of7]e
NaCl 5 2 & o] NaCle] 44| emol& 0.6z%0] €

RS golY] B pri

8 A 2% 200 mLR ST B re

HIZ 7|

o, gele] $37k 100 mLE o] gk A & =

N %rim:& M7} gt 2, (L9] 2 w0l 22 M7} 5

A =t

52%

0
0 2A°0) @ R O AR O omi=z4
OEE OoINEE @6.02x10° © 22
0224 Q@R=RIH @IHIESE @1L A

o Bl @ §2 8ol £
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53ZF~65%

01@ 02@ 03®@ 0L6@® 05@ 06O

07 24 08 ® 09 ® 10 @ 11 s &=
12 oM &=
01 (L1) =x=y

. e 12xig o -
Set g2 B EPEES) (PN =Xt 224

(&) X, Y 4 17 XY,

(Lh) X, Y 2 15 XY

(Eh X, Y, Z 3 27 XYZ

- (LY OJIx} Exfo|22 SXHAI0] XYO|H, XYe| EXf2FS 150]ck,
- (Ch= AfRIRE EXI0|22 HXIAI0] XYZ0[0, XYZ2| BXI2S 270]
C}. et (XYZ9] SR — XY o] H128)=70] §xR=120]c},

- (7h2l BRI X,Y B2 XY, & siLiolE|, Xo| 2Ixf2to| 29| X}
210l 1280t Am@ BXfo| 1791 (7H] BAMIS XY,0lch 12|17

XYe| 2Xi20] 150|122 Xof §XIE 14, Yol HXIZS 10]c,

L. (7D EAAle] XY 003, (e EAR4e] XYelnz
Xo| A o 1_4 () L
oS D75, (7h14z O ehel golst
sael| 1. (7H] BAA XY ot

©. Z9] YARFS 12013, YOI YAFE 10]B R 7Y, 9] £}
2Fe 160]9 (Zht (che) Eajepnet 2},

02 1. Mz 71ZelA 44(70)2] UYL e sh,

27.000

x : 15.995=27.000 : 26.982¢4 x=15.995 X 26.982

olms @Rjo] exjepuict A},

L EA) 71EolA RulE(TAL 180 Sof Sl € 4
26.982 ¢g

27A1 —?:-]_Z]— 17H9‘] XE—!%): o]X]tll_].—-

MzE AF 71204 Al
27.000 g
TAL A o] A
AL €A} 17)9] B Ao glo] WakA gronw Az
8- 7)o A 2TA] 159 59 J= Y3} = AR R} 278}

= lg

o O] o]zlo] o [e]

HiEe7| 1 =, 1 goll o] = dxe] Ymol )} % Mg /mol)
ojty, A2 7]FoNA BA(C)e YAHFE 12.000 X
27.000
26.982

webA 1 gofl Eof gl C 9AH9] 9Hmol)& ARt Zrt,

18] Sof 9 9 S

o AArn 2, ¥Col & AFE AXwc} Ac,

03 . Zwgo] Bxjefo] 180022 159] Feke 180 goltt.

360 g

Zwor o oblg
= T 360 g2 180 g/mol

=2 molo|H Zx} 1EX}o]

S YA 6717F EFEe] 9onR mry 28] ZgE Ha
A= 1280]t},

B2l 1, ZETo] B Mo 180 g/molo] g Ttk
180
1749 Qege — 2 golr},
§e] 2 6.02x 10" golth
04 (LL) =x2x
M| ex | e | so0) | 2e | Ywmod
X 16 1.6 2.50 d 0.1
Y 32 1.6 1.25 2d 0.05
Z 4 0.8 5.00 % 0.2
16¢g
. YO| Exizk lzf o o| of k=1
Yo| 2X12fo| 320|1 R2F0| 1.6 g0|22 Y 2| 2imol) 32 g/mol
=0.05 molO|C}, Oluf YO| 2m|7} 1.25 LO|2Z ¢°C, 17|20l 7|

1.25L
0.05
+ X 2,50 L= 0.120|H Z20| 1.6 20|22 X 2| 2X[ZF2 160]Ct,
+Z25.00 L= 0.220|H Z2| 2X[20| 40|22 Zo| 22 0.8 gO|Ct.

1=29| Ril=

=25 Lo|C}.

L. 7|A YO "ol 1.6 golal Z9] AFFo] 0.8 go|E= Ak
Y7} 29 2ufo]tt,

o, A3 2o} ¢FHollA| 7A1Y] Wi Bl Bigglitt,
A = X 1 Z=4 10|31, X9O "Wkl Jo|BR Z9 He
d

ZO]‘:]’.

HIZ27|

rr

7. 7)A X FARFS 16010

Etslea n (Lh
2R C H, CH,
=|(L) 10 20
Yo 56 28

- 250t 0| Z2 o 7IHIQ Bul= 2t 40l HIHGIEZ 7|HQ| 2
= (71 : (Lh=1:20]ck
- C H 9| X122 560|1, C,H,2| EXIZ2 280|222 EX}2f Hl=

CH;:CH,=2:10]|ct

. 7RIS B () : (=1 : 20]7 BRF = (] :
(Wh=2 : 1ojm2 W= (7 1 (P=1 : 10|t} =, (het
(Lh depo) e

c) %& (ZPSt (Lh7h gomz 1 g EgE C
A 2ok H 94 47} 217 2k, wepd 1 g 9l @ldA)z
o LA AL2(0,)9] SHmol)= (Fhek (b7t 2k

HEell L 2wet gelo] 2 o) 7]A|e] WEL Exjage
ulesha R e () 1 (h=2 : To]c}
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18 nset

A, B —2X
{ oo HB) — 2K

A, 221t B, 320 S0f 9loo) 1 a7t
ﬁ Lolea 7141 22) 1L 1 Loj shefsict

3L
j -
> & 2 @A
= o B
grg g
v
M| Bu)7k 3 Lolez 71 380l
X7h280122 8i2siz) ot e A, & 120lc

o

= [ =
=01 Ql&dl, 2%

A, 221} B, 320| #2510 A= 120| §2 B, 25 HIS5lH X=
280| Yy=02 B8 Tt Fo| X pl= Ci3at 2ok
aA,(g) + bB,(g) — 2X(g)

2HE 2 3

i) -1 -3 +2

s = 1 0 2
SHl= A, 1B, 1 X=1:3:20|92 55} BHSA2 A,(g)+3B,(g) —
2X(g)olz, X2l EXfAl2 AB,OICK

7. EHE A, T B,=11 30tk

=, kS 5 X 220] AT A, 120] Fone X 24

A B4
= Zolgt,

27|l v X O] EAHAe ABjoltt.
07 4 Mel Ak Xof sfabale MOole), 34 M 3ge]

HHSsPH MO 5 go] A S E= whg3h Ak
b Mo] @AkgE ekl s -

x=240]c},

o] Mgk 2 golrt,
16=3g : 2go|=&g

2

b3 Lz& 591 512 Gtto] Sol S A1 Behaczel

(w,)E& Z77ct
(=h (‘%H AFzk Zepigo) CaCO,S ol ukg-AlRITh
(2 ¥hgo] ghds] B & A Eekhae] Ak w,) S 34
f‘s—}‘:}- W, =, +w,)—LHF CO,°I X’EFJ
UK CO, 2 Had=(r+330.00g—331.12 g
=@—1.12)
[z g
Wy ‘ wy ‘ W,y
zg | 3300g | 33Ll2g

L, g Z4(CaC0,)1} F2 FAHHC o] RESSHH 3}
(CaCly)¥} &(H,0)0] Ag=ar, of4ks} gh4(CO,) 71417} 2
D‘HZ]— o] = §]—‘61— u}gz\l o7 L].E}Lth 1:}___‘_} 71—1;}
CaCO,(s)+2HCl(ag) — CaCly(aq)+H,0(1)+CO,(g)
CaCO,2 CO,9] EHl=1 : 19]t}, CaCO,9] FsHA5Fe] 100
o]aL ZgFo] xgolw, WAE CO,9| EAlo] 440]aL Zgfo]
(x—1.12) go]B& th3 A Ao] AJ=gict,

rxg _ (x—112)g
100 g/mol 44 g/mol * *

CaCO,9] A== 2 golar, gt CO,°
=(2—1.12)g=0.88 goIt}.

HEe| 1 1, a=2, b=1°| a+b=30]|c},

o, B CO,9 Aol (x—1.12) golB& %F(mol)

2= o1 siat urg 4ol A

=2

AZL (r—1.12)g

=7} HC1 : CO,=2 : 1

x—1.12

o= dk-33t HCl19 QK(mol)2 2yt 9

ok,

CO,9] 2ufd

09 (holl sof 9= X9 oF(mol)e %:%molol

_ 100 1

o mL=70q

X BN oL T 4

Lojo=z

a

—mol
he) & et L =10 ppopey

10d

folo] & 5w (M) x xIgh goo] Huj(L)
Ho goo] Hul(L)

10ad

—= Mx0.01L
e B L
0.1L

[CHE 20[] X a g0] =0} U= 100 g9 +BH2 ¢

gl 2

off

oz

ad

Mo,

UEJt d g/mLo|22

204 10 mLoj| E&HE Xo| Elzke leod—ﬂ( )o|ct Xo &
X0| 20|22 £ZHo| FMx| HEO|E 100 mLE BEH =& sE=

ad

R

10z ad
T:T(M)Olq'
10

10 D Sgolo] ke 1000 mL x 1.0 g/mL=1000 g°|
3, AIE S 0.1 %0 B R oo o} gl Tkl A
2 1 golt}, weka] gof o} Q= Tl F(mol)>

lg .
180 g/mol =0.0056 molo]t},

) 899 & 5% 0.1 Mo|E2 f=8ollof Ko} Ql= X%
2] 2Kmol)& 0.1 M x 0.5 L=0.05 molo]|t}, ujz}r] 48N
of o} Q= ko] Agko 180 g/mol X 0.05 mol=9 g
oJt},

At-2548H 8§44 (001~022)-OK.indd 17
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A7) $29] %Hmol)

g9 71419 53] (L)
0.0056 mol+0.05 mol ,
1L+t05L =0.037 Mot}

c.EY S99 B FEM)=

oF 0.0056 mol

Bz 1, Ohe & s 1L

=0.005

==

6 M

olx, (LYY & = 0.1 Mo|=& (7he} (Lhe & =i 2

A) 9yt
L. Ohe HAE SR 0.1%0l3, (he] HAE

ngg X 100=1.8 %0152 (7hot (L] HAIE i

Tt

1"

ol=
ol
g
I
Z

aA,(g)+bB,(g) — X(g)
1 3 2AB,

BS
sl EERER) g0l 2|(L)
A, \ B, X

@h 1 3 (2]
(L) 1 4 2
(ch 2 3 2]

X 2 L7HAKe o 23t A9l Rils 1 Lotz

B,°l 8x|=3 L o|ct

T

A

a=1,b0=3, ¢=2, 7h~(ChollM MAME Xo| 2n|7} Zom,
(7Pt (LhollA Er25t A o] 2|7} 24, (7het (CholM #FE25t B,o| &

07} 22 2oz Ho} 7|w|e| BojHl= A, B, : X=1:3: 20|}
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o uEgonz (O |= -2 ‘er‘)l —0.1 Mo},

25 “Col A [H,07][OH ]=1x10 "ol=& [H,0"]=
1x10~ " Mo]c}, wehd NaOH 4=8-91¢] pHE 130]t},

17 (35) 2xey
72 | 289 | =o) | | H,0]
@n HCl(aq) 1 2 1x10*M
(L) NaOH(aq) 2 12 1x10 "M
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©. (7h¢] pHE 20|22 [H,07 1= 1x10 > Mo|th, (Wh)e]
pHE 120122 [H,0']& 1x10 “ Me]aL, 25 CollA
[H,O'][OH ]=1x10 "o]=& [OH |= 1x10 > Mot}
wrebA] (7He] [H,0' ]2} (Whe] [OH &= e,

22711 1, (7he] pHi= 20|22 (7})9] Ad2- Ab4do|ct,
L. (W] [OH &= 1x10 ° M(0.01 M)o]x, -g-oHo] Hujle
2 LolBg (el £l 2= OH 2] %mol) 2 L x 0.01 mol/L
=0.02 molo|c},

18 -, A 4=89¢] pH7} 130122 [H,0 = 1x10 *M
olt}, 25°CollA [H,01][OH ]=1x10 o] [OH J:=
0.1 Mojc}, weka [OH > [H,0 " Jolct,

©, C 4=g99] pH7} 70|22 [H,0']=[0OH ]=1x10 'M
ojt,

27| 1, B 5890 pHi= 30|52 4 gojo|ct,

19 (32) =neEy
(7bollA H' 2l %tmol)2 0.28012 goyo]
gale2Lolez [H,0" J& 0.1 Mol

€ D C ) € y )
h S—1 S7—1
i v @ v o

Cw @J @ v @y

@n (L (©h
(EHold OH™ 2l YmoD)2 0.2 2011 gokel
2ilz2Lole2 [OH J+0.1 Molck

7P9] [H,0"]= 0.1 Mo|2& pHE 1o]t}, (P 34 golo]
=& [H0'Je 1x10 " Meli pHi= 7olet. (the) [OH J=
0.1 Me]=& pOH= 10|t} 25°CollA pH+pOH=140]2
2 (the] pHE= 130t}

20 @ $-5-9] pHi= o= [H,0' 1= 1x10 * M2, 1x
107" M=t} =c},

2| O pH7E 242 AMdo] Zsiaz Abdo] 71 74
3B gl Folok,
® H%eE pHE 100122 [H,07]= 1x10 " Mojt},
25°CollA [H;0'][OH ]=1x10 "o]=& [OH J& 1x
10 * Mot}
@ pH=—log[H,0"Jo|u& pH7} 242 [H,0"]7} 2t} 8}
7 ARA ) pHE wo]7) stk Sgoe] pHELE 582
[H,0" = 3l AIgAI7} w07 A =g rcy 2,
® “=§9lo] pH7} 14 Zop a4 gale] [H,0' 1 104
77}, 799 pHE 50]a1, $75:9] pHE 70|22 #]u]9|
[H,0" = 252 [H,0 " |2} 1008] =},

g el A 250%

0 =3t HI2
22 Ol2(H")

(JE=2g =S N RS

0 2u o2 H3A @ FEE 02 0 F

0 M3t 0[=(0H ) 0 3=t &y

1T1)x@0@O0 2HO 31)H"(ag)+OH (aq) —
HO0() (@ Na*, SO 425mL 5T 60.05M

T @Ak F57o] wet goleol 2, o
okolQo] tlEn g 23} B2 03 AT o] 2L .o}
= 43} 17)9] F50) et et

(2) Z3} WkSol| A ko] HY' 3} ¢d7]] OH 2 1 : 19 ZH|& ¥

3 (1) @ o] & WHgAlL: AR Nkgo] ol ol utow
Ep 35} Whg Ao o2l vhS maoll A b oL wHgA]
© H'(¢q)+OH (aq) — H0@)oltt,

(2) AT 0] &2 ¥kl FolslA] L ¥k o oo 11
g2 ol Qe o &0, Fofl Wk mYo|N AR o]
Na'#} S0, elt}.

4 0.1M HCI 100 mLE ¢H43] 3}sl o] Be3t 0.2 M
Ca(OH), $=8o0] 2|2 g reti shel 53} whgo] o
TAl= o gt

1x0.1Mx100mL=2x%x0.2MxXxz, x=25mL

5 0.1 M Ba(OH), 589 300 mLel| S0} 9l OH 9] o
_300mL
1000 mL/L

0.5 M HNO, 100 mLell E°] 9= H' 9] %(mol) 1x

_100mL o
1000 mL/L —0-05 moleeh. H'a OH™ =

1219 Bu|2 uhgale] B A4SER B 0,05%0] A4
5, OH™ 0.01%0] WHerh, mebd 5 Soho] e ¢17)4
o)1, BTB §91% wWojwe] el wjehue wr},

(mol) 2x0.1 mol/L x =0.06 molo]iL,

0.5 mol/L X
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6 HCI 20 mLE #%sk= o AR&3H 0.1 M NaOH 489!

o] #3917} 10 mLeo|=2 HCIY| & =5 x2tal shd S8t it

gl o3 AL

chea 2k,

1Xxx20mL=1x0.1Mx10mL, x=0.05 M

gz ¢ 253%

1) 12N 2N 33N 4D E7IM (LAY
Chae 51 0@ x (3 x (4O (5 x (6) O

#=2) 1H'(ag)+OH (ag) —H,O() 2(@ch 3Ehm
BHA (LD TR (C Z2A () B 4 (1) X
(20 x (3O @) O(®B) x (6) X (7)O

M 28t & HCla} NaOH 4-89of 501 U= 0|9— Er—q 2ol Lt
Efg 4 9lct
=8 =38t H goo| 2n|(mL) s
2 HCl(aq) NaOH(aq) = =Xt (A
oh 10 0 2N
H' 2N [ CI 2N [Na® 4N |OH 4N
20 30
oy — v 3N
H' 4N [Cl 4N [Na' 3N |OH 3N
30 20
©) = ho— - - 2N
H'6N | ClI 6N |Na' 2N |OH 2N

b= (hmc v

i -y X

2
30
rr
ay
~
=
s
n
29 r
oo
ol

NaOH =g9ljo] Hu|7} x|ut A
EO} (7oAl NaOH 4~ 40 mL

534 99k, HCI 10 mLef &

»
r
>

1)-2 (©hellA HCI 30 mLoj E0f = H

HEl 2 B2} 4

1SS o % 9Iek, F3F WHgolA A
oluf OH <2} ooz HCI

T AAE B B4 et 22 2N

= 6NH A
= 2NolB2 NaOH 48 20 mLef| E¢] 9}

£ OH 4 A4E 8 874 49 22 2Nolth weiy

NaOH =891 10 mLeofl E¢] Sl+=

H AL NO]T;]-

o el gl Na'
20} 2,

1)-3 Na' 14% ol2o|nz £ 49
o gl N
4 PSNO]_E b

4t 23 4 NaOH 489l &
1__

NaOH =89 30 mLof| €9 9= N

of ol 9= Na' 4 3NoJeY,
-4 (holiz OH o] o} QIat, (hefle H' o] ot gl
o, ()l o] ol giek. el (hel o 4714, (b

of o e 4H, (chel e arolet,

1)-5 (1) HCI 10 mLo| 0 3= HA| o] = 4NH"
2N, Cl” 2N)o]a, NaOH 489 10 mLo| So] gl #A)

ol& = 2NNa™ N, OH™ N)o|u& ] Ryl ) o]
£ 4= HClo] NaOH 4=&2H9] 2ujjo]c},
(2) HCl1 10 mLH" 2N, CI” 2N)9} NaOH 48 40 mL
(Na® 4N, OH™ 4N)& &3t %fﬂ bl &9l 9= Cl
L 2N, Na" = 4N, OH £ 2No|t}, wlhA (7})011 =
o] 9l A o] == 8NoJt},
(3) HC1 20 mLH" 4N, CI” 4N)€} NaOH 4=8 30 mL
(Na® 3N, OH™ 3N)& &gt 89 (Wl o J=H"
£ N, Cl" = 4N, Na' $E 3NojE& (Wof 7P Ho|
=01 = o2 Cl oftt,
@) Zholl= HES3HA] ¢k OH o] ol gla, (Lholl= uks-3}t
A k2 H'o] got 9loma (7het (WhE st 53} vhe
o] dojytrt,
(5) 7Poll Eo] 9= OH™ 4= 2No|1, HCl 30 mLH" 6N,
Cl” 6N)2} NaOH 481 20 mLNa" 2N, OH™ 2N)S &3
ok 8ol (chof] Eof gl HY == 4Not}, webd (7he} (thE
KexskoRe] H*o] Joma 3 Qoo oo xyolct
(6) (Lhell Az AA) o] & == 8NH" N, CI” 4N, Na©
3N)o|iL, (thell &Ash= %A ol == 12NH" 4N, Cl°
6N, Na' 2N)o|c}, weha] (W) @ (th=8N :12N=2:3
oJc},

2)-1 (L35) =xi2M

3P0l Eesteict

U
N
ey | (@) NI | N Q) ) @?
Qﬁ w Ny O @ w @ v
@h 2714 (Lh @714 (ch =4 (2h) A

NaOH 4=g-9of| HCl& ¥-& uff Yofih= §R32 ﬁ}‘i%olq
weba] &t o] WA H (ag)+OH  (aq)
olct,

112 =gzl

18 nset
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2)-2 53} ko] ¢hdEl gole H 3} OH o] m% uhed
gojoz (chelt,

2)-3 (Uhet (L= OH o] EAIstEz @714 gololx, (ch
© H'3 OH o] 5 wgsigonz 34 gololt (eht
H'o] A5t 4ky §ojolc, webal kzte] gojo] BTB
go4g Wolmelwl (hot (i wehd, (chi 224, @
weghilg Wi

2)-4 (1) (Whe] W2 d714dol =& pHE 7Rt At
(2) BTB &9 gojmay (the $4 §Ho|B=a 254
Wi, (2h= AMY G| B R gkl S e
(3) 0.1 M NaOH 48 40 mLo| HCl 20 mLE ¥ o &
As| Z3em 2 HCLY & 552 relal 51 23} Hh3-2] oF4]
A= ohaak 2t
1x0.1Mx40 mL=1xzx20mL, x=02M
(4) Na* 2} Cl™ 2 53} 4h-gofl Zhoiar] b= 4% o] 2ot
(5) FH~(Ehol A AA) o] 4=2] Wsl= AT (FhellA] (thE
APHps GHO| Hurl Z7lste 2 o] Hujd A4 o] 4
7} 7P w2 22 (FholaL, 7MY A2 A2 (theoldt,

(6) (th) o]Fell= F3F Hhgo] dojupx] ko m = AH & &
Ap 4= (thet (2h7t 2t

(7) Na'& FH4F o] 2o B & o] 5=0] Hal= QAN (7hoflAl
EHE AYgps gHo] Ru} Zrlstoa o] Hug Na*
= @)7F 7P A,

1=
o

254 Z~257%

o
02® 03@ 046Q@ 05@ D063l

11 7, o

01 1, c
Fx= 07@ 086G 09® 106
1200—-E)—Lh 13@ 146 15@ 160
17® 18@ 190

whgslel B3t @S SR whgol

2 v, 33} Hkgo] Fojshs o2 H'# OH olm2 ox
o] 8hg-412 H" (ag) +OH (ag) —— H,0()°]t},
HE7| 1 1, 53} Whgoll A Ak H Y} ¢47]9] OH 21 :1
o & gt
FHo]i= LAFL o]0l Ca* 1} Cl~ o] EA3H
o}, mEhA T3 gole 7] AzAdo] Qict

03 v, = A HANGEIDE glob] 918 A2 FUpe B
2L, 1] ALHIA| Hr]slof Lo 22 wh AXHAI(E7)
S e AL 33 S o) ool

bizepl | 1 vhth] v AZS o FES wew FEvt
0] ARl FemEC| 2R} FHsle] vl setey
OB %xE AAY 5 G, ol F3F WSS o83 a7t

ohuct,

Q\ﬁ’ (\\«*f 7 x/k——)
L L : J
| i1 Qi N )
%@ v 3
HCl(ag NaOH(aq) S35t 208

Na*S 772 0l20|22 #8f 10| 47t et

7, 3 RgolA] Ak H 2 47]19] OH 2 1 @ 19 EH|2 vh
St B2 SRR T g4 9] Y2 FAdolot
L. HCI1 100 mLe]l £¢1 9l H'9] oHmol)& 0.2%0]1,
NaOH 489 100 mLell E¢] ¢}= OH 9] &mol)2 0.2%
o|lu g &35 & WAE £2] 9Kmol)S 0.2E0]c},

H227|1 ©, Na' F3# o] &o|n& Fgh golof] 5of g
L Na'9] oF(mol)& NaOH 4=8Hof] So] ¢l Na"9] ¢
(mol)T} -2 0.2&0lch, & 849 Huj= 200 mLoj=&

RN -

Na™9 & 5xs

05 0.1 M H,SO, 100 mLe] E°] )& H"¢] %H(mol)&

100 mL
W—0.0Z mole]az, 0.2 M HCI

400 mLo| S0 9l= H* 2] eFmol)& 1x0.2 mol/L x
400 mL o
1000 mL/L — 0-08 molel=® H,SO, 3 HClE £33t &
dof] o] 9= HT 9] 9Kmol)& 0.1&0|t}, wlebs 2H43) &
slal o Zask OH 9 4 SKmol)e 0.1%=o|c} 1ejoz
535} SolS obAs] Zalels ¢ Wast 0.5 M NaOH Z=gol

- 0.1 mol 1000 mL
3 1=Kyl =S -
o s s 05mol/L < 1L

2x0.1 mol/L x

=200 mLo|t},
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06 @20 0.1M KOH 8% 30 mLoj 50{ Q= o[22 K* L AR Do ke 22 WS o @ 7 B Ao
371, OH ™ 37§0|2, KOH 48%3} HCIQ| 2 557t 2on, KOH 4 2 Hol @& U]’j—Lﬂ‘E‘ 223} Whgshe HY o, A Tl
Kool 2|7} HCL| 380|222 0.1 M HCL 10 mLojl S0 §l= ol The (WDHE =519 vl @ Q] =7} 4t Zleg Kol
£ DY CI” VA0, G2 28 SASK' OHL CLOIS6 | 4o 3, 15l Hofebs O ole, st (ol o0 4
R 012 FHIS K- O+ €L =322 1017, golol, (1he] AL §719] oFolLoz B 55t kgl 3
R 71E B ol8HA] o= A o 2oltt,
029| Z20} 02 4HIZ 1 7istn 7l 271 M&3H 2 100% . ARl HY3 937]9] OH & 1 : 19 2H]2 k3] 25 A
02| ZF2t 0|2 1|2t 27| &2 F< 40% Aslog (7he} ()2 Ealst gollo= BkS3}A] ok go|

of glr}. webd B3t Gole] e Aol

09 (L1)=xes

HC1 5 mLojl £0f U= HY £2 NoJ2tn 51 23 15 2o Sof o
ol Olg AL E}'QJ_’—} 7|.O| LfEf"” A 0|L—_|_ HNO; 20 mLQl’ NaOH _jlk’g'%! 40 mLE =&t (LI')Q-I ijI’ 72l ;dg
M e e E =T 2 H0} HNO, 7t NaOH 4892 1 : 29| 21 | E 235101 RAT5| =
23 8 eh | e | @ | @ siEick Tty HNO, 20 mLof EO1 = HY 4£2 Noetn st
HCl(ag)(mL) 5 10 15 20 NaOH 40 mLofl £0f k= O NOI.T_' =g Sdojl S0 U
H' 2 N | 2N | 3N | 4N £ 0|2 42 Cf23} 20| LIEM 4 QIrt
— cl 2 N | 2N | 3N | 4N 23 £31 H goto) Sim(mL) .
NaOH(aq)(mL) 25 20 15 10 S0H HNOS(aq) ‘ NaOH(aq) P
A 2
Na' 4 5N | 4N | 3N | 2N o |10 ] w %N 50 | on %N 5
OH 4 5N | 4N | 3N | 2N
cr 4 N | 2N | 3N | 4N @ |30 | H 2N |30 |OH 2N ©
e s Na* 4 5N | 4N | 3N | 2N
e H 4
= G L S S OheIA B A 8] Sof g HY 4t L Nojw,
3| 0|2 & 10N | 8N | 6N | 8N 2
gty g | g | 34 | A4 OH 4+ 2 5 Nolms 3 & go} 9= OH iNO]
_ o}, webs] (7he] HA2 A7)4delar, pHe 7Rt At (Thell
M)Oﬂ/ﬁ 3 A 580 So] Q= H = 2No|1, e )
OH™ = 4NoJt, (a}) ol B3 A golo] Sof 9l H' A &3 A 8o o] = H 4= S Nola, OH 4=
=N & YA E| = B
4NO]_,_ OH"™ ZNO]E]' II]—E]— i 1:}_317‘}\!5] OQL = iNO]E 1—5]. 5 \E}-o]_ o]L_ H+ /\\_ 3 NO]E]— E]'E]'/H (1:]—)
B2} = 2NO=E
o] SHA] O ALAlo| 1 =S ZH}h 1 [}
£, D~ (ehel Fol gl 2 ol Sk 22 10N, gN, | VIR AL pHE TR, Ej—i@>? I
OO N o hva Hlo &=
6N, 8N o=z 4] ol& 471 74 e gote (ehele, - HNO% NaOH 842 1 29 w2 rgoraz
A< T .
B2 1. pH7 7F 2k gole. Al golol (2ho]ch HNO,7 NaOH 4=8-49] sgke8|i= 2 : 10]t}, ufepA e 7
e 0] Z=u]i= INO, : NaOH 4-88=2 : 10},
o227l &, Na'y NO, & #4E o] 20|11, (th= A &
n n = =
08 (5.3) == Sfo]tz §9 4 o] &2 NO, o] Na* wirt g,
o _
o H2teigste 10 (23) 2ngEy
ota4|& 21t =] o o 2 OQOH ojct 4
srestoz [+ 5 0.1 M HCI 5 mLoll €01 /= Cl 2 %mol)°l 5% 102
ot == ~= 0122 &3 goofl £0f 9/ C1~ 171=Cl™ 5% 1080l —
: oh A Lh A4 ORI 171 5 x 10" 20l SHsaict
. A oA (Pl vkl 228 ey 717 st (
Qovg (7he 4K §dolct AFE 194 Fhet (WhE &3t O A O gz*‘*
_ "
sty Fol A=l eER (Lhe d714d SHolt, ukatA B On Acr
(1h)2) pHE 7xc} At}

114 =gz
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18 nset

-1, 0.1 M HCI 5 mLe] 0] 9= H 7} Cl” 9] ¢Hmol)& 7}
_ 5mL
1000 mL/L

L& AT 1 471 s hons 5 gl Sof gl
Cl™ 7= CI™ 5% 10 *Bolt}, =, &5 ool o4} 17l
5x10 o] sjg3ic}, £5 golof Eof gl Na'o] 37]jo]2
& Na' 9] Kmol)< 1.5x 10 *2o]1z, 0.1 M NaOH 4821
zmLol| E°] 9J& Na' 9] %¥(mol)& 1.5x 10 *Eo|r},
NaOH2| ¢fmol)2 Na' 2] of(mol)7} Zro =& NaOH &

1.5x10 *mol _ 1000 mL
H 1=Kyl RSN hd =
O—l‘o/] ‘I‘J’]l_. 01 mol/L IL 15 mLO]E}- ]IJF

obq 2= 150/,

L. B3} 8912 OH o ZAshe 9714 §ojoln sz

dlol golg Yol $7 wattt

£, 29 $oblis OH 21 5ol 912, 291 %MW w
o) -

7} (.1 mol/L x =5%10 * molo|c}, A% o]

(mol)g 1x10° 330]&} &, 0. 1M HCI 10 mLoﬂ =01 A=
H" 9] oKmol)}& 1x 10 *Eolc}, wleha] &3 g9 0.1 M
HCI 10 mLE Yo &435] S},

11 7. %8} 2old 528 U 2 4 5890 ]
golg %2 gololeha e,

L. FSh A% ARoIN 3H0) meelghaL Bde] £
golo] W FASE AUE SLYolT Wk, 5, FUY

& A xjoke] A wisz 3okl F31golct,
siEerl| = 8k 444 A H' Y eHmol)3t ¢7]9)
OH 2] 9Hmol)o] Zolok 4k} @717} $H5] ek,

BES BEL AL Solol @7] 4894 A7t Belade o
T AAIOFE 19~ 24g Wolmeleh o] HE §o42 o
T 41z} Sekamo] HAE| Wolmelck Aokl of3) Azt &
ehad 4 go) HR|o) Ao] WSk 7k Halo) A Aam
2ol AR 2 Gole] Bl Tt webd () — (b

13 H,S0, 10 mL= #4al= ¢ Ag3t 0.1 M NaOH 4
golo] Hulz} 20 mLo|2& H,S0,2 & H=& refil shH
Z3} 932 A B = ohaat A
2Xxx10mL=1x0.1Mx20mL, x=0.1 M

14 . 4% 5mLE #s= 9 AM83H0.1 M NaOH &
oHo] Bz} 50 mLo|2& A% 4 CH,COOHY] & 552 &
2t A 53} §h3-2] A A= okt et
1XxXx5mL=1x0.1Mx50mL, x=1M

L. A% 4 CH,COOH®] & %7} 1 Mo]=2& 42 5 mLoj|
Sof 9= CH,COOH] %Hmol)}& &} 22},
5mL

1000 mL/L
©, 42 5mLo| So] 9= CH,COOH2] akmol)o] 0.005%
olmz Az 5mLe] Eo] Q& CH,COOHY Hze
0.005 mol X 60 g/mol=0.3 go|c}, Alx9] Uri=1 g/mLo]
b8 A% 5mLe S 5mLx1 g/mL=5go|t}, webA
A1z < CH,COOH 9] 3hg=2- vh3-a et

0.3g
5¢g

1 mol/L X =5x10"*mol

X 100=6 %

KOH(aq) i
10 mL 4] —KOH #gog ¢
ol | O/A 2 a3 47t Bt
| O o K™ 271 f ] oz %E]— Broof &
OH™ 27

L. HCI 15 mLejl £ 9= AA| o] 22 67]o]xL
o AK)o] 278 9lomz KOH 489 10 mLe] 5o 9=
ol K 271, OH™ 2702 HA| 47o]c}, &, 2L Rulo| &

o] Q)&= o]& 47} Zrou g HClY KOH jﬁou B 5Es

i‘@— Q_oﬂ

©. E3 G0 H' o] £4feks Ay §ololc}, webd] pHE 7

HEel| o, B §oe Hol £AI5H: Ay §olol

OH & ZA3k4] ghrt, webs] KOH 48913 9o 5
SHe A2 A% ol 22l K olck,

st

2
A

N

16 v. %3} whgo] 9% Gole H' 7 OH o] 2% whgt
gojo|n (cholla] 53} whgo] AR Tkl 0.1 M
HCI 20 mLE $£H43] £3181= ©] AR8-3F NaOH ~g-oH2]
7= 10 mLole}, NaOH 5-8910| % 525 zeba shel 3}
HhE-2] A WA= o=
1X01Mx20mL=1xxx10mL, x=0.2M
%, HCIY] & 5=+ 0.1 Mo|aL, NaOH 4899] & 5k
0.2 Mojuz o] fug A7 o] 4= NaOH +~&9o]
HClHc} wof,

o271 7, (WBells ¥heska] & HY o] ol glong &
o] . Aol piTe 7o) )
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©. DA (Eh ARDSE 3} WG] A dojup A)
HE B B 57} SR, () ol el F8} ulgo] Uojut
%) gromz (o} — (EPolAle & B AAEA okt

17 (22) =x124

(D2 (EholIA TH47H 2 = F3t 8120
A0f312] QK 232 0]201 A~ oItk

(Choll 247 Z2a5tet = 23}
8r20j| Zlojst= O olct

HA(ag) | BOH(aq) BOH(aq) 4

20 mL 10 mL omL | %,

o’m o N ? + m A
mom BT 274 BT 27 f n

OH 27 OH 27
f ) 2 ) 2 &(cn

(CHOIl Z2HSFR| QF=Ct =) T3k (EROIl 7 Qf0] ZAHZHC = Z-3t 8RS0
vrofl Zofste H olct 2j015}2| Ok 27471 0201 B olct

1. 02 (thell 2R84 gFom & F3} ukgofl Fojsk=H ' o]t}
L. (tholl= Zhell 9= HY 3717k §lat, OH™ 1747} 9lema
BOH =89 20 mLefl= OH™ 4717} &A%}, wekA BOH
489 10 mLol= BT 271e OH™ 2707} &A1t} (W=
hH" 370, A~ 370)°] BOH =84 10 mLB" 27§, OH~
27N Yol == Zo|m& H' 171, A~ 370, B 2771 £ 9l
ot &, (Dol S0 2= a2 2700},

B2l o, (Tholl= OH™ 1717} B0 Qlouz (the] aae
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L 1x10 "Me|x, pH=—log[H,0"]o]2& 25°Col|A &4
gt £9] pHi 70]t}, 40°CellA K,=[H,0"][OH ]=2.9 x
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@ OoR{LIRA A FY| HelS Y1, F0IT! B30I slig SZo| of
ALIRA &HY|2 2ESH=X] 21T,
7. he NH,2 24 ZAellA OH

& @717F oyt
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gojo] Rl 100 mLo|BE £3 89 % Cl 9 B et
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7. 9 $95 1 mLeka 51 HCL 1 mLoj| ¢ ¢l B ©]

& 21 gNo]1, HCL 20 mLo] So] 9l B o} & 4 oA x THWOR X @0 208U OME 3 MsiEE 22
20=180N°|t}, NaOH 549 10 mL& $9< o] 28 & Vg BESEER0, 4HOsEO=HR OB
01| 331 30 mLol3L ©he] Hujek B o]e. i gNo|EE MEHE) D MEL OB WO MEL O BH  5(1) O (@) x
£ 8lo] Sof 9t B o] 4= 6N X 30= 180Nl 2, G
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o] 2|t 0|2 42 AHMBICE (3) Ate} 2l Hkgo] dojd wff HAE ¢= &o] Jlod Hi=
L. B o]® 2L 180NOE UHstuE Poji B o]& 4= Al RS P 24 JoER Aslel ghle ) FAl &
180No| 7 &3k gole] 1u)7} 50 mLo| =& whe] 5u)g B Mot

ole 4tz 18U I8 oy,

50 2 Aol Al FHelA Fe,0,& Akas 91 Fer 45,
A 0] 22 NaOH 4=8-H& o] Fi= tf2 F7Iet e A7t o] CL AFAZ 9lo] CO,2 Aksler), ®
29 Na'o|c}, A o]&(Na") 522t B o] (Cl") 47} 22 A1
ol %3} ukgo| ghAElmE P(HCI 20 mL, NaOH 48 3 Mge A2 93 Mgt 02 AWFET, Ok FA12 olo]
30 mL)7 F2bgeleh. PellA B ol2(Cl) 57F 180NCIER | (2 o2 siimicy. wjepa AlslE 242 Mgo|w, Ssh
HCL 20 mLof 0] 9= H' 0k CI = 27} 180Ntk 2218 0,0t
NaOH &% 30 mLE 93-S wf 53} vhdo] SAxusg
NaOH 4-89 30 mLo| 5] 94z Na® 2t OH 4= 712} N
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