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S00°C/200 atm
DNy +3Hy =~ MNHy,

VO, _

{2} 2501('” + ﬂﬂl] SS0°C 2303{.}

(3) SO, + H, 0y, —= H,S0,
MnO

(4) 2H,0,,, —= 2H,0;, + Oy,

A
(5) FeCO,,, —2= FeO, + CO,,

1 A
(6) IF'I-'-‘G{,:, +5 ﬂzul —= Fe,04,
A
(7 IFEIGJJHIGH} — - 2"::203!!1 + 3“2{}“1

A
(8) s'lil' lt:l Snl{ll

A
(9) 4P, + Sﬂzm — - IPzﬂm

A
(10)Cy, + Oyyy = COy,

A
(11) CO,,, + C,, 2= 200,

(12) 3CU + Fe,04, e IFf-m ». mlill

A
(13) 2CH, , + €O, + H,0, —&= 3CO, + 5H,,

4g) 2g)
(14) 2Fe, 0y, + 3(3{)[” + 3]-!:Bm - P qFe,,, + 3{30

(15) 3Fe,, + 20, —2= Fe,0,,

ill
SO0*C
(16) 3F¢,,, + 4H,0,,,

Fe,O04,, + 4“:;;1

(17) 2Fe,,, + 3CL,,, —2= 2FeCly,)

: A =
(18) Fe,, + S, —>= FeS,

(19) Fe, . + H,S0 i.&su + H

() 25 M) 2g)

dil

(20) Fey, + 2HCl == mzw + Hy,

) + 3H,0,,

)



A
(@1) 3Fe(,) + 8H,S04) > FeSOyy) + FeySO00y e + 450y, + 8H,0,

A
(22) [CW}IF’E(:l o FEU{I} ¥ mﬂﬂ ¥ m{l}

400" - 700°C

(23) Fe,04,, + Hy, = 2Fc0,, + H,0,,
400" : 700°C

(24) Fe,Oy) + Hyy =0 M%)

A
"' ﬂuﬂ — ZFclﬂ]{ll

(25) 4FeO,,

dil

(26) FeO,,, + H,80,, ., ~—= FeSO,, + H,0,

4(aq)

(27) FeCly ., + 3NHOH,, — Fe(OH)y, + 3NH,Cl

= 200°C
(28) 2Fe(OH),,, — Fe 04, + 3H,0,

(29) 2FeSO, ., e Fe,04, + Sﬂﬂll * 503{:}

(30) Fe,0,,,, + 3H,80,,) —2—= Fey(SO )y, + 3H,0,
230" : 300°C
(31) 3Fe,0,,, + CO,, - 2Fe,0,, + CO,
(32) Fe,0,,, + 4H,80,, —2—= FeSO, .. + Fey(SO)y .0 + 4H,0,

A
(33) 2Fe,0, ) + 30y, — 3Fe0y

(34) FeSO,,, + 2NaOH ., —= Na,SO,., + Fe(OH),

A
(35) Fﬂﬂm + qu; — Fe, + H,0,)

dil
lH-] Fﬂﬂ“] + IHCIIHI —_—— FEC[I{’]' + Hlﬂ"}
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(1) Na,CO, ., + ZHCltq, ZN“Cltqr ¥ Hzﬂm r mﬂl?

CaCOy,,, + H,0,

(2) COy,,, + Ca(OH),

(3) Na,COy ), + MeSO, Na,50y 0 + MECO,4,,

(4) MgCO,,, + 2HC1 MgCly ) + Hy0,, + CO

"m]

(5) NaHCO,,, + HCl, NaCl,, + H,0, + CO,

(6) ZNaHCO + MgSO

(o) V2(aq)

i Na,S04, + Me(HCO

(7) Mg(HCO,),

MgCO, ., + H,0,, + Cﬂm,

(8) Na,SO,,, + 2HCl

ZI'MIJI{TI{."MI + Hzﬂm + 5”:;,.

(9) KyCry0y g + 350 + HyS0, K2504yuq + Cra(50, )35 + 0,

(10) Na,S0,, ., + 2AgNO Ag,50y.,, + 2NaNO

Waq) Waq) aq)

(11) Na,§  + 2HCI, ZNaCl ., + H)S )

(12) (CH,CO0),Pb . + H,S | 2CH,COOH,, + PbS, |
(13) Nn..‘i,_q, EthUM”I ENE‘Nﬂ]{q! +AR,S,,,

(14) Na,S,04 , + 2HCl ., 2NaCl ., + H0, + SO, + S,
(15) 2Na, 5,04, + by Na,S, 0y + 2Nal

(16) NaNO,,, + HCl ., NaCl,,, + HNO, .,



(17) 3HNO, HNO,, ., + H,0, + 2NO

®

2NO,, .,

(18) ZHDm . ﬂlﬂ

(19) SNaNC}H_q} + zKMnﬂm - 3H25c1qm

SNaNO,, ., + K,SO, ) + 2MnSO, . + 3H,0,,

(20) 2NaCl , + H,S50,, Na,SO..0) + IHCI
(21) I'lflu, + NHH;} NH,Cl,,,
(22) NaCl, + AgNO, | NaNO ., + AgCl,
(23) ZHIIBI'“. " ”25{ }-‘l-‘! N“EH{}Jin " zH‘Brtlll

(24) 2HBr_, + H,50,, —*_+ 2H,0,, + S0, + Br,

al W)

NaN()

(25) NaBr . + AgNO, _, wag + ABBr,

(26) 2KI1  + H,50, ———_- ~—= K,50 + ZHIm

4 mij)

(27) 21, + H,SO

40 — = 2H “m * H‘{ll"ul + 'zun

(28) ani_“ +AgNO ., NaNO, _ + Agl

Mag) (%)

{HI EN“N{]“‘. + 't:ﬂ{.].l“ _ﬂ.ﬂ- NH "‘iﬂ + IHH[}

diaq) U]

(30) 4HNO,,, 3« 2H,0, + 4NO,  +0

‘u.'.l gl

(31) 4HNO,, + Cu,, Cu(NO, )y, + 2H,0,, + 2NO

Jg)

(32) ZNaNO + 6FeS0

)

3Fey(SO,)y 0 + N8,SOy ) + 4H,0,, + 2NO

+4H=Sﬂﬂn -

Mag)



(33) FeSO,,, + NO, FeSO,NO,,,

(34) 2Na, PO, + 3BaCl, B“J[m% + 6NaCl
(35) Nay,PO ) + 3AENO, INaNO, ., + Ag,PO,,,
(36) Na,SO,, a) * BaCl,, ., ZHnCIm, +BaSO,

(37) Na,SO, ) + (CH,CO0),Pb,,

ZCH?‘C(}DHnt_" + PbSO,, |

tJﬂ] C“SDH”] + HES{I] I'I:SD,““I] " CHS{“

(39) ALSO )+ ﬁNH‘ﬂH‘“. ]{NH‘).‘,SQ«"I + ZAlOH),,,,

(40) AL(SO,)y ., + 6NaOH 3N, SO, )+ 2AI0H),

(ag)

(41) AI(OH),, + NaOH, NaAlO, ., + 2H,0,,

(42) FeSO,,,, + 2NH,OH (NH,),S0, . + Fe(OH),

(43) FeSO,,, + 2NaOH

N, SO, 0 + Fe(OH),

(aq) {agq)

(44) FeCly, ., + INH,OH _,

S INH, 1, + Fe(OH),

(45) FeCly,, + 3NaOH,

INaCl, + Fe(OH), |

(46) CaCly, . + (NH,),COy 2NH ), + CaCO,
(47) CaCO,,, + H,0, + CO, Ca(HCO )y )
(48) CaCly,, + H,S0, 2HC, + CaSO,

(49) NnﬂH{q} + HCI{"" NuCIm, + Hzﬂm
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(1) NH,Cl, ., + AgCNO AgCl, + NHCNO

(2) NH.;CND;.;} 4 HZN -CO- NHI(II

(3)C +2CuO,,, A 2Cuy,, + CO,,

@2H+CuO, A ___ Cu  +HO,

CaO
A CH‘H’E]

(5) CH,COONa,,, + NaOH, +Na,CO

Ns)

(6) CH, ) + 20, CO, ) + 2H,0,,, + Encrgy 3.
(7) CH,,,, + Clyy ———o CH,Cl, ) + HCl,

(8) CH,Cl, + Cly ) ——~— CH,Cl,  +HCl

(9) CH,Cl,,, + Cly ., ———« CHCl,, +HCl,

(10) CHCl,, + Cly ) ——~ = CCl,, + HCl

(1) CgHy g ‘::T Calgig + Caljog)

(12) CH,, —oa 2H, 4 C,)

7125°C
cat

(13) {:Hqﬂ + H,0,,, CGIIJ + EHHII TR

conc
e ——

aq)  B0°C
|RO°C

(15) C,H  HSO,

CIHM;; - Hzﬁﬂqq]

(16) C,Hy + 30 8 . 2C0,,, +2H,0,

20g)
Pt or M
150°C - 300°C

+ Energy

¥)

(17) CyH, ) + Hyy) - C,H

o(g)

m-l-
(18) H,C= CH,,*+ Bryyy——— Br—CH,~CH,~ Br,,



{191H2C=C]12(:}+1-I3rw (.".'HJ-CHZ-Brw

110°C
(20) CHgHSO,, + HO(, CHOH ) + B804,

cOnc H:SO‘
21) GHy,, + Hy0(, 110°C C,HOH

H H kM0, CH,=OH
@) c=c’ +H,0 +(0) i
H” “H sislioe  CH,-OH

(23) nCH,=CH, —= +CH, = CH,

(24) C=C,, + 2H,0, ), —= H=C=C = H+ Ca(OH)

VL
Ca
1500*°C CH Il
(25) 2CHyg) —fom cooling 2 2(p) * )
(26) 2CH, ., + 30, ., 2C0,,, + 2H,0,,, +2C,
4CO

(27) 2CHy ) + 505, ag + 2H, 0y +300°C

+*

= H,
H,C = CH, ) —2—» CHy

(28) H-CEC—H, +H,,

Br Br
+0 I I
(29) C,Hy g+ Br, ———= BrCH = CHBr j——— Br—CH—CH - Br;,

HB
(30) C,H,p+ HBry, ———= H,C = CHBr ;i — "= CH,~CHBry,,

H, 50, (40%)
_-—-—l-rh-
B} Hgso, re0*c

st Bl

(31) H=C=C=H,+ H,0, -l fc HI—-—CH, CHO,,

10}

(32) CH, = CHO, Tl KMnO, CH,COOH,,
IH 0
(33) CH,CHO,, ——————= CH,CH,0H,

A
(34) CHy = (CHy), = CHy ) — 5~ @t o*

red hot
(35) }CZHE(;I Ni tube = CﬁHﬁ[;’}




OH

A
(36) {ﬂ+ znlll' reduction {!;I- Znﬂ{“

Cal
{m CﬁHEMNl“} + NIﬂHuj A CﬁHﬂ" * H.'Imﬂll

CH, CH,  CH,

' Cl
38 @ # 201, s @' + + 2HCI

Cl

I
i

AP
Q) M~

Cl

Cl Cl
(41) @ + 3Cly ) ————
() & Cl Cl,

Cl
Cl

FeCl,
G @m" Chw—w @Ifl+ HClg)

CH,

anhydrous AICT,
43 i Gk A a @th+ HCl,

cone H,50, NO,
44 HNO - @' '+ HO
W0t TN e 0 2

)

CH, CH

3
conc H,50, NO, NO,
(45) ©1fj+ SHH”HFI F—— @t] I JH!'B'“

NO,

oo SO,H
46) O i T @n * 0

(mﬂ-@-ﬂﬂ;n“m* NaOH oy —= R“@'SD;H'LI* H0()




hydrolysis
+H,0,, CeH 206y + CH 20

(48) C,H,,0 6' 12~ 6(aq) 6(aq)

L1(s)

yeast
(49) ZCﬁH I 21:"5'“"'“!1‘ Zymase enzyme

= 4C;H,OH ,, + 4!',‘02{;] + Energy

: '“E +H.O COE Illiﬂ‘

(50) Ly slasia CIHI{_;J 270 10°C CIHiﬂH{"‘}

_ conc H,50,

) 1
OH
CH, CH,
J conc Hy50, ji| %

1o°C
OH

wile

Lk
(54) (CH,),CHBr,, + KOH, ) ———= (CH,),CHOH, ) + KBr,.

ke
(55) (CH;);CCl;, + KOH,, ——= (CH),COH,, + KCl,,

(aq)

(56) 2C,H,OH, + 2Na,,, 2C,H;ONa, + Hy

CZH 5EIH ot NaﬂHt aq)

(57) C,H,ONa,, + H,0,

(58) CH,COOH, ) + C;H;OH;, —ro—s CH,COOC,Hy,,, +H,0,
za1,
(59) C,H,OH,,, + HCl,, CHClyg) + H 0,
— (0] (0]

(60) LHJLHEUH{H H,0 CHBCH{}:H CHJCGGH[H

H O

| (ol "
(61) CH,~C~CH,, CHy—=C—CH,,+ H)0

' |
OH
conc H,50,

(62) CHOH ) — e Collyg + HaOy)



O Hzml

' (63) 2C,HOH,, — GHOGH g+ H:0
CH, ~ OH CH, — ONO,
— (SN
(64) l’T‘H OH + JHHﬂH“_H_,ﬂT- l;.'-'H = 0ONO, +3H,0,,,
CHI-ﬂH{h CH: nHﬂIth
OH
Ju:l'r:
" -y ot NeCl
OH OH
o O,N NO,
©66)(O) , + 3HNO 55~ W *3H0
Nﬂ;,

(67) na—R\— 2+ b~ b— fm@; 2nab

(68) 2CH,COOH , + Mg,

:m,cm;zug‘_” - “zm

(69) CH,COOH,, , + NaHCO

CH,COONa, ., + H,0,,, + CO,,

Ms) i) g

(70) CH,COOH,_, + NaOH,,,, — = CH,COONa_ + H,0,,

(71) CH,COOH,,_, + 2H GHOH,,, + R0,

a4
g 00°C
CHJ COOH
v,0,
72)2(0) 3% o 2@:-.; * #0m

(73) CH,COOH , + NaOH ——— CﬁHﬁi'ﬂﬂNa‘q] +H,0,,

(74) C,H,COOH,,, + C,H.OH

dry
= CHLO0C Hy,  + H,0,,

S{aq)

(75) -NH, + HCH,COOH
'y
(76) CH, - C - OC,Hg ,, + H,0,,,

NH,CH,COOH

H*

CH,COOH  , + C,H,OH



(77) CH,COOC,H,, + NaOH ) ——= CH,COONa,, + C,H,OH,,
(78) CgH,COOC Hy,, + NaOH
(79) CH;COOC,Hy(, + NH; () ——— CH,CONH,,, + C,H;0H,

(80) CﬁH:,COdC-zHHn +NHyp) ——= CH,CONH,\, + C;H,0H

CgH COONa,,, + C,HOH

0 0
CH, — OH HO-C- R, CH,-0-C-R,
T | 9
(81) CH —OH + HO-C~R, ——CH —0—-C=-R,+3H,0
| 0 1 0
CH,-OH HO-C-R, CH,~0~-C—R,

(82) HO - c—@-c OH,+ HO - CH, - CH, —OH,

-Hzﬂ
0= B
I
HO-C C-0-CH,~CH,-OH
* i
—|OH + H|-0~-CH C-0~-CH
O+
o OL ® e 0, n,
_ OH
He
- COOH
} @ NGANTER —_— - + 0
ﬂﬁi +Hr.u c- CHH” 0-C-CH,, %0
"""" 0
& .
COOH COOH 0
0=-C-CH OH I
3(s)
(85) @’ + HOp——=> J__’ + CH,~C—0H,,
CIDHMC
(86) HCOOH ;) + CH,0H, —-co— HCOOCH; ;) + H,0,



OH OH OH OH
m@+ﬂﬂiﬂ+©—-—-—- @%©+mﬂ

(89) CH, — CHBr — CH, + KOH —5—= CH,~ CHOH — CH, + KBr

ONa OH

ﬂW@ + HCI @ + NaCl

(91) CH, — CH,, — CH = CH, + HBr CH,~ CH, — CHBr — CH,
(92) CH, — CH = CH — CH, + HBr ——= CH,— CH, — CHBr — CH,

(93) CH,- C(CH,) =C(CH,) - CH, + HBr ——= CH,;~ CH(CH,) — CBr(CH,) - CH,
(94) H,C=C(CH,) = CH; + HBr — CH,~ CBr(CH,) - CH,

CH, CH,
Fe Cl Cl
(95) +3CL, ——* +3HCI

Cl

CH, CH,
SO.H
l"ﬂ@ +H250‘—L© : +H,0
Cl Cl

| cl
NO
{9"?)2@ +2HN¢J,%-©’ %4 @ +2H,0
i
NO,

(98) CH,— CH,~ CH,OH ”“"j;f;' - CH,~ CH=CH, + H,0

H H
_ KMnO, 1

(99) CH,~ CH=CH, + H,0 +[0]—— CH,~C = C-H
OH OH




OH ONa

W S

OH ONa

unn@+nmu-—-@ +H,0

(102) CH,(CH,),CH,Br + KOH,,, —& —~ CH,(CH,),CH,0H + KBr

A

(103) CH,~ CH,~ CHBr—CH, + KOH _, CH,~ CH,— CHOH - CH, + KBr

fij (;,‘H:._
A
(104) CH_,J—(}.‘—CH,+ I{ﬂHm] CH, -?—CH:,'+ KBr
Br OH

(O]

(o]
TET CH,(CH,),CHO ——— CH,(CH,),COOH

(105) CH,(CH,),CH,OH

0

0, cH. —CH,-C
RD ey

(107) 2CH,COOH + 2Na —— 2CH,COONa + Hif

(106) CH, — CH, — CHOH — CH,

(108) 2C H,COOH + 2Na 2C H,COONa + H,
(109) 2C H,COOH + Mg (C(H,CO0),Mg + H,}
(110) CH,COOH + NaHCO, C4H,COONa + H,0 + CO,

(111) CH,Cl + NaOH,,, —A—+ CH,OH + NaCl

(112) 2HCOOH + Ca(OH), ———= (HC00),Ca + 2H,0

(113) CH,CH,COOH + KOH CH,CH,COOK + H,0



“ + NaOH l:l M 0
11 + —_— - +

COOH COOCH,
um@ +CH,OH —- @ +H,0
(116) C,H,COOH + CHOH —55— C,H;COOCH, + H,0
COOH
(117 1 + FeQ ——= (COO0),Fe + H,0
COOH
FgRE 2% %79 *
s e divs o a5 das bl
118)C=C + C=C «C=Ce#eC=-Co—(—po——=$C-C
{ml ' 3 Sostgks & A § ol [
HH HH HH HH = H H
HH HH HH HH
Ly B3 KM, & & 1
(19 H-C—C - C=C-H+H,0+[0l—5"=H-C-C~C-C-H
I
H G, H CH,OHOH

Uy
(120) CIHH[J + Hl'u“ CijBrm + HBI{I}

(121) CH,=CH,,, + HOSO,H _80C . CH,CH,0S0,H,,,
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