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% 7 A (electric conductivity)
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3X : van’t Hoff (1901 Nobel prize); Ostwald (1909 Nobel prize)

27 f# 7 (nonelectrolyte)
33 T f% ' (weak electrolyte)
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5% & f# i (strong electrolyte)



w4 e 5E (salts) NaCl
5 ik HCI
H,0
HCI - H+(aq) + CI—(aq)
H,O
HNOs 2 H+(aq) NO3 (ag)
H,O
H,S0, = 2|_|+(aq) SO42_(aCI)
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NaOH -> Na*, ., + OH-

(aq) (aq)

i 3 3+ (hydroxide ion)
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CH,COOH,,) > H( + CH,COO,
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8§ Jk & (concentration)

3 Bk & (molarity)
M= (% 5% B #), /(3% = #) (mol/L)

% &% "g (graduated pipet)
Lia‘i ;% ¥ (volumetric pipet)
% & #g(volumetric flask)
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K,CrO,,q + Ba(NO,),,y > A2 — & ¢ iwisk(precipitate; ppt)

= 2K+§aq) + Cro42—(aq) + Ba2+(aq) + ZNOS_(aq)

= ¥ &t K,.Cr0,» KNO, » BaCrO, » Ba(NO,),
w51 Lok

K,CrOypqy + Ba(NOy),,y 2 BaCrO,, + 2 KNO

3(aq)
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5 L K CI’O4(aq) + Ba(NO3)2(aq) 2 BaCrO4(S) t 2KI\IOS(aq)
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2K* ,tCrO,2 oy +Ba%* v +2NO;7, > BaCrO,  +2K*  \+2NO;-

(aq) 4 (aq) (aq) 3 (aq) (aq) 3 (aq)
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2— 2
CrO, gy + Ba**,, 2 BaCrO,y



Ag+, Ba2+, Fe3+
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Ba2+, Fe3+
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1923 # WP B4y 7 B 13 (Brgnsted and Lowry) _
e 7 s =1
i = ’Fr’* R
>
HCI + NaOH
Hq * OH 7 2 HOy,
>
CH COOH(aq) OH~,y 2 CH,COO-,, + H,0,
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4(+1) + (-3) = +1
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CH,CH,OH > CH,COOH
(C,H;0) (C,H,0,)
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MOy + Al = Mng + AlOgq

2(s) ()

1) LEEF L 2R haiis

MnO, Mn
+4 0
Al ALO,

0 +3
2) F t B R 3 Bk RET g

MnO + 2Al > Mn(s) + AIZO

2(s) (s) 3(s)
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MnO, + 2Al Mn + Al,O4
+4 0
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(—4)
= 3MnO,, + 4Aly > 3Mny, + 2A1,0,
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1) ATfra 52 hehni
2) 11 H,0 k4t & §

3) ™ H* kA & &

4) Me kTG i
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CH,CH,OH - CH,COOH

= Bz 32k

= CH,CH,OH + H,0 - CH,COOH

= CH,CH,OH + H,0 &> CH,COOH + 4H*

= CH,CH,OH + H,0 &> CH,COOH + 4H* + 4e-
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CrO,> = Cr3

= Cr ¢ T i

= CrO,>~ - Cr¥* + 4H,0

= CrO,>~ + 8H* = Cr¥* + 4H,0

= CrO,>~ + 8H* + 3¢~ > Cr¥* + 4H,0
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3CH,CH,0OH + 3H,0 - 3CH,COOH + 12H* + 12e-
4CrO,%~ + 32H* + 12e~ - 4Cr3* + 16H,0

3CH,CH,OH + 4Cr0,2 + 20H* © 3CH,COOH + 4Cr3* + 13H,0
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Ag(s) + CN-., + 0O - Ag(CN)z—(aq)

(aq) 2(9)

Ag(s) + ZCN_(aq) > Ag(CN)Z—(aq) + e
OZ(Q) + 4|_I+(aq) tde” 2 2|_|ZO(I)

4Ag + 8CN7) 2 4AQ(CN), ot 4e”

(aq)
Oz(g) + 4H+(aq) + 4e- - 2H O(I)
4Ag) + 8CN7g) + Oy + 4H",)

(25 2)

> 4Ag(CN), o + 2H,0,
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4Ag + 8CN oy + O,y +4H () 2 4A9(CN), ) + 2H,0

(aq) 2(9) (aq) (1)

= v % 4 40H-

4Ag s + BCN- o + Oy + 4H,0( > 4Ag(CN), o + 2H,0+ 40H-

@aq) T Y2 (aq)
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4Ag(s) +8CN-,..+0,, .+ 2H20(D - 4Ag(CN)2—(aq) + 40H-

(aq) 2(9) (aq)



KMnO, Potassium permanganate
K,Cr,0, Potassium dichromate
Ce(HSO,),  Cerium hydrogen sulfate
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+5e- > Mn2*_ +4H,0
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