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1. CAC PHAN UNG LIEN QUAN TOI OXI - LUU HUYNH

Ag,S+0,—552Ag+S0,
HgS + 0, ——>Hg + S0,
ZnS+ -;-0: —L 5 Zn0 + S0,
0,+2HI > 1,+0, +H,0 i
KCIO, M, KCI+%0:

2Ag+0, > Ag,0+0,

2KMnO, ——K,MnO, + MnO, +0,

2H,0, - 2H,0+0, T

2KI+0, +H,0 > I, + 2KOH + O,

H,0, + KNO, — H,0 + KNO,

H,0, + Ag,0 - H,0+2Ag+0,

2H,0, —»2H,0+0, T

5H,0, + 2KMnO, +3H,SO, — 2MnSO, + 50, +K,SO, +8H,0
H,0, +2KO — I, + 2KOH

KCIO, —M2: 5kl +%o,

4KCIO, ——3KClO, +KCl
SO, +Br, + H,0 — 2HBr + H,SO,

b e e e
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50, +%oz 50,
H,0, +2KI — I, + 2KOH -
H,S+Cl, (khi) - 2HC1+S /,\ e R

2H,S+0, 25+ 2H,0 AC™2
2H,$+30, — 250, + 2H,0 S
S0, +Cl, +2H,0 - 2HCl + H,S0, { {»*\:""-‘:

H.S +4Cl, +4H,0 —» SHCI + H,S0, R )
H,S+4Br, +4H,0 — 8HBr + H,SO, ,,r" 5

550, + 2KmnO, + 2H,0 — K SO, + 2MnSO, + 2H,S0, + 2H so‘\\ it f

,/
S0, +Ca(OH), - CaSO, +H,0 &

SO, +2H,8 - 38 { +2H,0 FE v
H,S+Pb(NO, ), - PbS 4 +2HNO, Rad
S+3F, = SE, , £
H.S+CuCl, - CuS 4 +H,S0, i B 4
2AgNO, + H.S - Ag.S ¥ +2HNO, oo

Na,SO, +Br, + H,0 — Na,SO, + 2HBr

Na,SO, +6HI — 2Nal +S+2I, +3H,0

S+4HNO, --)SO_ +4N0 +2H.O
SO, +2Mg—'°+5+2Mgo

o,

H so (dac)+3H S—>dS+4H,0 { x.\
3H,50 (dac)+H S 450, +4H b: ’j/

2FeCO, +4H,S0, (dacI—».Eg sqa +so +2co +10H,0
2Fe,0, +10H,S0 (dac)_(-{}Fe $0,), +S0, +10H,0
2Fe0 +4H,S0 (dac)-;e.Fc”“s.SQ ), +S0, +4H,0

2Fe(OH), +4H SO‘{dag)w’Fu (80,), +S0, +6H,0
SO, +Cl, +2H§0~x41 $Q7 + 2HC

SO, +Br, + 2Hy ;SO + 2HBr

H.S+4Cl, +4ﬁ;0\;s .50, +8HCI

H,S+CuSO, — CuS+H,SO,

380, + 2HNO, + 2H,0 — 2NO +3H.SO,
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H,S+8HNO, — H,SO, +8NO, +4H,0
S+ 6HNO, — H,SO, + 6NO, +2H,0

Fe, (SO, ), +3H,0—*% 5 2Fe +3H,S0, +%o: {{Qx,

2 P

f B
CuSO, + H,0—%»Cu +H,SO, +%o: o ’Z::J
e,
SO, +H,0 - H,S0, {/:;..Q{“
C+2H,S0, (dac) - CO, +2S0, 4+ 2H,0 *-..\"\.,;
NG S

Cu,S+6H,S0, (dac/ mong) — 2CuSO, +580, +6H,0 f B e
2Fe + 6H,S0, (dac/ nong) - Fe, (SO, ), +3S0, +6H,0 W e

2Ag +2H SO, (dac/nong) = Fe, (SO, ), +SO, +2H,0
2FeSO, + 2H,S0, (dac, nong)— > Fe, (SO, ), +50, +2H,Q ¢ \i X

1. CAC PHAN UNG LIEN QUAN ;1:6: H{\LOGEN

2F; + 2NaOH — 2NaF + H,0 + OF> (NaOH loing/lm‘ﬁr) s
2F, +2H,0 - 4HF + O,

Si0, +4HF — SiF, T +2H,0 L
Si0, +2F, - SiF, T +0,

S+3F, +4H,0 — H,SO, + 6HF ::f: g
SF, + Br, + 6H,0 — 2HBrO, +10HF f«?\i

Cl, —“2 5 HCl + HCIO f;,

HCl+NaHCO, — CO, + NaCl+H O \\"'“** i

o,

Cl, +S0, +2H 0 ;ﬁtnﬂxso

4Cl, +H,S+4H,0 —>SHCL}H SO,

MnO, +4HCI - an F ;1 +2H,0

K,Cr,0, +I?H\C|_f~l.§:§l. +2KCl+2CrCl, + TH,0
2KMnO, + 1GHCI —'-sz(CI+2MnCI +8H,0 +5Cl,
KCIO, +6HCl . KCI’+ 3H,0+3Cl,

2HCI + NaClO — NaCl +C|, + H:O

2Ca0Cl, +CO, + H,0 — CaCO, + CaCl, + 2HCIO
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CaOCl, +2HCl = CaCl, +Cl, +H,0
NaBr + H,S0, —“_5 NaHSO, + HBr
2HBr + H,S0, —2<£ 80, + Br, + 2H,0

Nal + H,80, —=_, NaHSO, + HI o
dac:t” di N“. /
8HI+H,S0, —= , H S+ 41, +4H,0 o

NaCl+H,SO, —= 5 NaHSO, + HCI L
8HI+ H,SO, —= 3 H.S+4l, +4H,0
PBr, +3H,0 - H,PO, + 3HBr \ ot
2AgBr—==%_, 2Ag + Br, o

PI, +3H,0 — H,PO, +3HI oy
O;+2HI > 1, +0, +H,0 :
NaClO + CO, +H,0 - NaHCO, + HCIO PPN
Na,SO, +Br, + H,0 — Na,SO, + 2HBr Y '\m.f:’j
Na SO, + 6HO —> 2Nal +S + 21, +3H,0 s
2NaCl+ 2H,0—%%%_,3NaOH + H, +Cl, \\W/
4HBr+0, — 2H,0 + 2Br, Lo
Na,SO, +Cl, +H,0 - Na,S0, +2HCl &4 ™/

N, +6Li —> 2Li,N

NO + EO, — NO,

KNO, ——KNO, +%

6HNO, +S — H,SO, +6NO, +2H.O
4H' +NO; +3¢ 5> NO+2H,0 '“\\
5 ot ]

NH; +OH- = NH, T +H.0 W, Sl
4HNO, + 3¢ > 3NO; + NO, -nzﬁ'(% ....... ™

NaNO, ., +H,S0, —ﬁhHSD, +HNO, 1

2NO, +2NaOH —> ,,maNo +H,0
NH,NO, —¥N; »2"9 o!

NH,NO, -—'::m;ﬁo?&l,o

"“x._- F
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NaNO, —— NaNO, + %o2

2NH, +3Cu0—"53Cu + N, +3H,0
(NH,),CO,—>CO0, +2NH, +H,0
H,S0, (dac)+ NaNO, ., — NaHSO, +HNO,

Heifo-s"c)

CH,NH, + HNO, + HCl——"—",C,H,N;Cl + 2H.0
H,NCH,COOH + HNO, - HO ~CH,COOH + N, + H,0
4NH, +30, —“2N, +6H,0

4NH, +50, — 25 4NO + 6H,0

2NH,Cl+Ca(OH), —~2NH, +CaCl, + 2H,0
NH,C1—"— NH, + HCI

(NH,), S0, ——2NH, +50, + H,0+%o‘

Cu(NO,), —5Cu0+2N0, + %oz

Diéu ché ure: CO, +2NH, &0 (NH ) cmho
NH, ), CO +2H,0 - (NH,), CO, T,
(NH, ), (NH,), Q‘“\ :

Sén xuit supephotpat don: i e : =

3Ca+ ”P;")Ca P,

Ca,P, + 6HCl — 3PH, + 3CaCl,
Diéu ché P trong cong nghlépi ™ \
Ca,(PO,), +3Si0, +5C——+3Ca$10 4-'2P+5CP

2P +5H,S0 (dac)—»zu‘mwssa’ +2H,0

e,

'v.

C+H, o—a»c”oxu ¥,
c+2H o—,*;\co\‘mu
CO, +Na S}%H H—H ,Si00, ¥ +Na,CO,

HCOOH —22¢%_, CO + H,0
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2MgO +CO, — 2Mg0 +C
2H" +CO; -» CO,+H,0
H' + HCO; - CO, T +H,0

OH" +HCO; - CO +H,0 ,*1":\”
CO, +Na,CO, + H,0 —» 2NaHCO, Lo~y
Na,CO, + 2HCl - 2NaCl +CO, + H,0 \%
C+2Cu0 - €O, +2Cu f,l;“

C +4HNO, ——>CO, +4NO, +2H,0 /,.._:\.::f_'j_'::*j
C+2H,S0, —C0, +250, +2H,0 ‘% ”M:f )

3C + 2KCIO, —252KC1+3CO0, S

3C + 2KCIO, ——2KCl +3CO0, ; {..;? ,;53’
C+C0,—£52C0 i\-:.“..”'fx
2Mg+Si—>Mg,Si s

$i0, +2NaOH ———»Na,Si0, + H,0 f\m;f

$I0, + Na,CO, ———>Na,Si0, + CO, \\\:\:\7

$i0, +2C—"58i+2Mg0 d o d

Na,SiO, + 2HCl - H,Si0, + +2NaCl %; ‘Bt

ls./z

4. CAC PHAN UNG LIENQQAN TOT HIDROCACBON

2CH, —25C,CH=CH +3H, {\,:‘"j;’
C,H, —=%=_,CH, +C;H, T %
ALC, +12H,0—>4AI(OH, )J?aﬁ&,ji"
CH,COONa + NaOH —&2, c,‘(f‘:rm .CO,
2F, +CH, — C +4HF —

Si+2NaOH + H,0 - Na,Si0, +2H, {,»-\'““\;’

CH, =CH~-CH cfuho-—»cn =CH ~CH, ~OH + HCI
3CH, = CH-CH, +2RM110 4 aH .0 = 3CH, (OH) - CH(OH)CH, + 2MnO, { +2KOH
3CH, =CH, +2K@@M4ﬁ 0 - 3CH, (OH)-CH, (OH)+2MnO, 4 +2KOH

o,

3C;H, ~CH = C}Hz\. VinO, +4H,0 — 3C,H, - CH(OH) - CH,OH + 2MnO, + 2KOH
CaC, +2H*Q—‘3ca(pu) +CH=CH
CAg= CAg+2HCI’-> CH =CH +2AgCl 4
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_ CH = CH + H,0—*" 5 CH,CHO
ankin—————>MnO, d % ’
3C,H, +8KMnO +4H,0 —» 3KOOC COOK - 8Mn0 + 2KOH +2H,0

C,H,Cl+2NaOH—"22_,C,H,ONa + NaCl + H,0 A Ny
HCOOC, H, +2NaOH —> C,H,0Na + HCOONa + H,0 .ﬁ;;--:ﬁf;\]
C,H, - NH,Cl+ NaOH - C,H, ~ NH, + NaCl+ H,0 fﬁQ‘ Y
OH-C,H, ~CH, + NaOH — ONa - C,H, -CH, + H,0 \ui
C.H, —~OH +NaOH — C,H, ~ONa + H,0 {’,J N

(5

C,H,COOCH, + NaOH - C,H,COONa + CH,OH
HO - C,H,OH + 2NaOH —» NaO - C,H, - ONa + 2H,0 /
CH, = NH,Cl+ NaOH — C,H,NH, + NaCl + H,0 2k ,,-x.,__"'?
C,H,0Na +CO, + H,0 — C,H,OH { +NaHCO, s
C,H,NH, + HCl - C,H,NH,Cl

C,H,OH+Na > C.H, —ONa+%H,

/"
C,H,OH +3HNO, — C,H,0H(NO, ), ¢+3H,o \
CHOH+(CH co)o—»cucoocu + } ..........

\,_

Dleu ché phenol va axeton: .
C H, —=COC H,CH(CH,), (e (\amcrt)v——"-""—"ﬁ-‘—)C H,OH + CH,COCH,

5. CAC PHAN UNG LIEN’QUAN TOI ANCOL — ANDEHIT - AXIT
—ESTE X \:‘ J
CO+2H, —2080_,CH OH /7~

CH,Cl+NaOH—">CH 0u+N}Cr
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CH,, + %oz —2C 3 2CH,COOH +H,0
HCOOCH, +20,—**-2C0, +2H,0

e,

ra

:;.""" "\“::
CH,CHO + 0, X, CH,COOH th\

’ 13 '-:f """ bl
CH,COOC H, +=-0, —22 550, +5H,0 i, M
.'f ", \"-

CH,CH,COOH + NaOH — CH,CH,COONa + H,0 ’1 Y]
CH,COOCH, + NaOH —» CH,COONa + CH ,OH o, ot 4
CH,COOCH, + NaOH > CH,COONa + CH,OH \{\ j\
R-X—KN LR _C= N0 pcOOH o N

s
CH,COOCH,CH,C1-+2NaOH —» CH,COONa + NaCl+ HOCH €11,01{-7
CIH,N~ CH,.COOH + 2NaOH — H,N ~CH,COONa + NaCl + 01 04 1
CH,CCl, +3NaOH - CH c(ou) —CH,COOH - CH crgen\g-w

AxitadipicHOOC ~[CH, ], ~COOH :”““w C“‘w’
CH,COOH + NaOH — CH,CNONa + H,0 {2
CH, = CH - COOH + Br, - CH,Br ~ CHBr - C \\7
HCOOH + Br, = CO, + 2HBr f’_s '\,7
CaC, +2H,0 - Ca(OH), + CH = CH \\iiff'

CH,COONa + NaOH —2 5, CH, + Na, CO sk s?

CH,COOH + KHCO, — CH,COOK + C(}mtt.@f
CH,COOH + NaClO — CH,COONa + Hcrb

1,50, dac VI

CH,COOH +CH ,OH 2225 CH ceoc§,4u 0
2CH,COOH + Mg > (CH,C00), Mgfu
2CH,COOH +Cu(OH), - (CH, goa),Cu +2H,0
2CH,COOH +CaCO, -»(cﬁ’h)ﬁ%c“co +H,0
CH,COOH +CH = CH -, CH:.’  Ci ooccn

.;_"

Nhé 4 loai axit béo quan tr ng sau:
(1) Céc ban cin nhé 4 loam‘i’m;g(r%o nén chat béo 1a:

Axit panmitic |CGOH M =256
Axit stearic c.#ﬁgdg M =284
Axit oleic : €17nCOOH M =282
Axit linoleic s7H3 H M =280

“v.

(€,,H,,CO0), ¢4t “?psrg“oﬂ - 3C,,H,,COONa + C,H,(OH),
C,H,0,(OH), ~z( :60), 0 —» HO ~C H,0,(00CCH, ), + 2CH,COOH
C,H,0,(OH), +3(CH,CO), 0 - C,H,0,(00CCH, ), +3CH COOH
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5. CAC PHAN UNG LIEN QUAN TOI ANCOL — ANDEHIT - AXIT

— ESTE
C:H,OH+Na—>H,ONa+—;-H2 W
C,H.OH + CH,COOH &=CH,COOC,H, + H,0 g
i ey
’ HE
RCHO +2Cu(OH), + NaOH——»RCOONa + Cu,0 4 43H,0 i: ...... :
RCHO +2[ AG(NH, ), JOH - RCOONH, +2Ag ¥ +3NH, + H,0 LR
CH,CHO+ -;-o: “’_,CH,COOH PR
CH, +0,—“HCHO + H,0 \“‘“ff,
C,H,0H + CuO——CH,CHO + Cu+ H,0 Q
* /’“?
CH,OH + CuO—-HCHO +Cu +H,0 fr &
R
CH =CH + H,0—*C , CH ,CHO fX}\:kf’
2CH, =CH, + 0, —2uC<k , 5CH CHO {07
CH,COOCH = CH, + NaOH —> CH,COONa + CH,CHO ,:\:f
VISR A Y
RCH,OH + %oz —2 3RCHO + H,0 g il
o by
RCH,OH + 0, —*—>RCOOH + H,0 s
CH, = CHCI+ NaOH — CH, = CH - OH - CH,CHO /"~ s
CH, ~CHC, + NaOH - CH, ~CH(OH), -» CH,.CHO | ;,’
\-.

CH,COOCH = CH, + NaOH —> CH,COONa +CH;Gu
CH, = C(CH,)CHO + 2Br, + H,0 - CH,Br - BrG(bkL,Z)feHOH +2HBr

HCOOH —228%2h 0 A0 /;”*::_7
HCOOCH, —A2%5% 594G Mf xf,
HCHO + H, —¥_ CH,0H Fry
RCHO + H, —** 5 RCH,OH : \~’/
RCHO + Br, + H,0 - RCOOH +2}‘ll§{z; \\‘;
Glucozo—222 N0 5940 A %\N

HCOONa —2Nh 54 Q(‘—
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Ca’ +CO} = CaCO, ¥

OH +HCO; - CO¥ +H,0
Ca* +CO¥ - CaCo, {

3Ca™ +2PO; - Ca,(PO,), ¢
Mg* +CO] - MgCO, +

Ca’ +CO;” - CaCoO, ¥

3Mg™ +2PO; - Mg, (PO, ), +
Ba™ +CO!” — BaCO, +

Ba® +S0: - BaSO,

OH™ +HCO; - CO} +H,0
Ba®' +COI” — BaCO, ¥

2H' +COF - €O, T +H,0 o
H' +SO%" + HCO; +Ba® — BaSO, +CO, +H,0 .«”‘w e

Ca(HCO, ), —£—CaC0, +CO, +H,0 g}\“\‘*
Ca(HCO, ), —“—>CaC0, +CO, +H,0 3§ \
Na,CO, + 2HCl > 2NaCl +CO, +H.0 . L4/ .-f
Ca** +HCO; + OH" —CaCO, L4H,0 ‘o’

H'® +HCO; - €O, +H,0 ’\i} 4

Ca®* +Ba® +2HCO; +20H" - CaCO, yrBacoﬂzHo
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7. CAC PHAN UNG LIEN QUAN TOI KIM LOAI NHOM

- CROM
A" +30H" - AI(OH), ¥

Mg T
AI(OH), +OH™ — AlO; +2H,0 AT
AlO; —222= , OH- ?(:(;7
AP S, e /,..:'..“:;{C;'
3Na,CO, +2AICI, +3H,0 — 2AI(OH), +3CO, + 6NaCl ’ x:;,
3Na S+ 2Alcl, + 6H,0 — 6NaCl + 2A1(OH), +3H,S e
CO, +NaAlO, + 2H,0 —» AI(OH), + NaHCO, (C %)

Ba+2H,0 — Ba(OH), +H,
Ba(OH), + ALO, - Ba(AIO, ), + H,0

Al+NaOH + H,0 = NaAlO, + -;—H:

ALLO, +2NaOH + H,0 — 2NaAlO, +2H,0
NH,—“25O0H" AI" +30H — Al(OH), ¢
8Al+30HNO, — BAI(NO, ), +3NH,NO, +9H g~
AlO; + H" + H,0 - Al(OH),

ALC, +12H O—>4AI(OH) L +3CH,

2A1,0, +9c—>A|c, +6CO k---,.,

Al+3H° —)Al“‘+-g-H\ e
2Cr0, +2NH; - Cr,0, + N, +3H,0 / 77 .77
K,Cr,0, +S - Cr,0, +K,SO, VY e d

A €
(NH,), Cr,0, ——Cr,0, +N, +Jl{’0\ \
3Cu0 +2NH, = 3Cu+M, +3H, d- .....
2Cr™ +3Br, +160H" — 2Gx(0)} msnr?»fsn 0
2Cr0; +2H' &=Cr,0; &H Ny
(mau vang) (may dacamz':":"
Trong moi truomg agxi‘Zn d8 khir mudi ¢ vé ¢r?

An+2Cr" = 2Cr™ + Zna
S
K,Cr,0, + 2KOH —)‘RK,CRO +u .0

g
2CrO +2NH —)C’fﬂ +N +3H O
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8. CAC PHAN UNG LIEN QUAN SAT (s
SO, +Fe, (S0, ), +2H,0 — 2FeSO, + 2H SO, "I_‘:\::}q
FeS, + 2HCl - FeCl, +S+ H,$ L
FeS, +1SHNO, - Fe(NO, ), + 2H,50, +15NO, + TH,0 !;;:‘;:"\"\“*‘
FeS + 2HCL;— FeCl, + H.S X St/
Fe,0, +3H,S0, > Fe, (SO,), +3H,0 ;f“',.f“;:"”

Na,S + FeCl, — FeS 4 +2NaCl \}/
Fe' +Ag' - Fe™" +Ag ‘!_:;"
2Fe™ +21" = 2Fe™ +1, P
2FeCl, +2KO — 2KCl+ 2FeCl, +1, \\; J
2FeCl, +2HO —> 2FeCl, + 1, + 2HCI /;,\:“

+ 2Fel, +1, +3H, (L))
Fe,0, +6HO - 2Fel, + 1, + 3H,0 )

2Fe +6H,S0, (dac) - Fe, (SO, ), +3S0, +6H,0 !,.-""*-..‘_ﬁ B
2FeS, +14H,S0, (dac) - Fe, (SO, ), +1550, +1€Q\
2FeS +10H,S0, (dac) - Fe, (SO, ), +9S0, +lf)}ix J
2FeCO, +4H,S0, (dac) -> Fe, (SO, + 2€0, 450, S
2Fe(OH), +4H,80, (dac) - Fe, (SO, ), 4 so‘y‘r\m 7
2Fe0 +4H,S0, (dac) -» Fe, (SO, ), + SO, ﬁﬁo\

2F¢,0, +10H,S0, (dac) — 3Fe, (SO, ))+SOz~:tH)H (]

2FeSO, + 2H,S0, (dac) > Fe,(SO,) "§g u}u 0

H,SO, +2NH, = (NH, ), SO, %., \N,;
Fe+Cu® — Fe™ +Cu®' ’:r{" '
Fe+2H' — Fe** +Cu "\Kux‘j

2Fe* +Cu— 2Fe™ +Cu™, (.

Fe+2H' - Fe™ +H, T \\\\ """

Fe+2Fe* — 3Fe®" fﬂ. """

P T, S

3Na,CO, +2FcClo, + 3H; Qaaﬂ(ou) +3C0, +6NaCl

3COY +2FE" +3H o-ngc(on) +3C0,
Fe* +30H —->Fc(OH) »J;
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2FeS+ %02 ——Fe,0; + 280, AL T

M :

2FeS, + -0, ——>Fe,0, +450, L

SFe™ +MnO; +8H" — SFe™ +Mn® +4H,0 {0y
Vs

FeCl, + %CI, — FeCl, . g

Fe+ %CI: - FeCl, Mol

1 f?O

2Fe(NO, ), —“—Fe,0, +4NO, +30; 2T
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