Joul Ll aa)igll callale gl

SO0*C/200 atm
u}sz"':"Hzm = - mm

Vo, _
(2) 250,,, + Oy, e 250y,

(3) SOy, + H,0, ;) —= H,S0
MnD)
(4) 2H,0,,,, —= 2H,0,,, + 0, .,

(5) FeCO,,,, —2+ FeO,, + CO

2(g)

| A
(6) 2Fe0,, + 5 Oy, = Fe,0y,

A

A
(8) Su} Zm = Snluj

A
(10)C,,, + Oy, —2= €O,

A
(11) CO,,, + C,) —== 2C0,,,

(12) 3CO, + Fe,04, - e, + 3C0,,

(13) 2CH,, + CO

A
(g 2g) + Ha0y) = 3CO, +5Hy,,

A
(14) 2Fe,0y ) + 3CO,, + 3, —Be aFe + 3CO,, + 3H,0,

+ 20, -8+ Fe,0,,

S00*C

(15) 3Fe,,

(16) 3Fe,,, + 4H,0, Fe,0,,, + 4H

2(g)

(17) 2Fe,,, + 3Cly,, —2= 2FeCly,,

k. %
(18) Fe,, + S, —= P:S

. dil
(19) Fe,, + HySO04,,) —= FeSO,,, + Hy,,

dil
| @0 Fey, + 2HCl, == FcCIﬂm + Hy)



O szl

- (63) 2C,H,OH ,, = C,H!_(E:Hﬁﬂ +H,0,,,
(lfl-l2 - OH t'l'll-lz = ONO,
(‘H) ?H - OH + jHHﬂ-“fi_TxﬂT ?i DNOI +3H:ﬂ{ v)
CHz =OH, CH, = ONO,,
OH
Jnd'{:
(‘51@ + NaOH ) —Seoatm ~ o NG ag)
OH
o O,N NO,
(66) m+ 3HNO 1, 55— W 30
NO,

tmna—m—nnh—@-b—-{m@;zm

{“’ ZCH]ICWH + Mg{"

(CH,CO0),Mg,, . + H

(aq) 2(g)

CH,COONa ) + Hy0,,, + CO,

(69) CH,COOH, + NaHCO,

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

(71) CH,COOH,, + 2H CHOH  +H,0,

4
A 200°C
CH, COOH
v,0,
22(Q), + 300 2@:-;: e

(73) CH,COOH,, + NaOH — C H,COONa . + H,0,,

q dry
(74) C H,COOH,,, + C,H,OH CHCOOC,H  + H,0,,
(75) -NH, + HCH,COOH NH,CH,COOH
0
W

(76) CH, - C - OC,H,,, + H,0,,, CH,COOH,,, + C,H,OH,,



OH OH OH OH
m©+ﬂc‘l‘l0+@——- @'mg@ﬂ-lao

(89) CH, — CHBr — CH, + KOH —— CH,~ CHOH — CH, + KBr
ONa OH

m:l@ + HCI @ + NaCl

(1) 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,
& d.A 0
(95) @ +3ClL,—F— +3HCI

Cl

SOH
oo o=~ G
| NO,
ﬂmz©+zﬂuo, e @ @unzo

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

H H
| I
CH,~C - C—H

OH OH

- m«l
(99) CHy~ CH =CH, + H,0 +[0]——




hydrolysis
(48) C,,H,,0,, ) + HyO CeH12060q) + C6H1206ag)
yeast
(49) 2CgH,,0 ) Gomrems 4CH{OH ) + 4CO,,, + Energy
'C'.I'Iki cone H. 50
(50) iy olaiis - CHyp +H,0,, ———= C,H.O0H,,,
(51) CH,~ CH =CH,;,+ H,0( ::u, CH, = CH = CH,,
OH
CH, CH,
(52) CH, — €= CH - CHy ) + Hy0y e CH, - c CH,-CH
M ({§ B——— (4}
t)H

(53) C,H,Br, + KOH,,,

CIHSDH‘W + KBr{_q,

ke

(54) (CH,),CHBr,, + KGHMI (CHH}JCHGHM} + I.{Brm]
(S5) (CH,),CCl,,, + K{)Hm. {CH,]SC{)H{W + KCthm
(56) 2C,H,OH ,, + 2Na,,, 2C2H5ﬂhlam + qu}

(57) C,H;0Na,,, + H,0

n CszﬂH{ﬂ] + NnDH“q}

conc
(58) CH,COOH,;, + C;H;OH ) —-—= CH,CO0C;H,, + H;0,,
ZnCl,
(59) C,H,OH,,, + HCl,, CHCl,, + H,0,
e (0] (0]

(60) CH,CH,0H,,, ———= CH,CHO,, CH,COOH, ,

H O

' (ol "

OH

conc 11,80,

(62) CZHEUH{H e C.‘.H‘{‘}-I- H,0,,



paoladl ldl aa)lgll callalegll

(D NHCL ., + AgCNO‘q}

H,N - CO - Nl-lz(“
211':um + CO

AgCl, + NH,CNO,

(2) NH,CNO,,

(3)C+ ZC"‘U;.. 2g)

(4) 2H + CuO Cu,, + HO,,

Ca0
A CH*H:}

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

3s)

(6) CH,, + 20, CO, ) + 2H,0,, + Encrgy .31,
(M CHy,,, + Cly CH,Cl,, + HCI

(8) CH,Cl, + Cly | ——~—= CH,Cl,  +HCl

(9) CH,Cly . + Cly CHCl,,, + HCl,,

. uv
(10) CHCl,, + Cly, CCly,, + HCl )

AP

() CeH gy —car = CaHy + CeH o

1000°C
(lz] CHlﬂgl no air ZHHEI * Cfﬂ

(13) CH,,y + H)O, _Héili' COg) + IHyg) ot .
(14) C,HOH ,, + H)S0,,, %‘ CHHSO,,, + HO
(15) CH HSO, )~ e CH, +H, S0,
(16) CIH;{” +30,,, ZCUHN +2H,0,,, + Energy
(17) CHyg) + Hygg) mTcnj:;n e Cla

cCl



HOL o+ Nao O ™m0
11 + +
a9 (Of .4 i

COOH COOCH, _
ﬂlﬂ@ +CH,OH ::; @ +H,0
(116) C,H,COOH + CH,OH %—- C,H,COOCH, + H,0
COOH
(17 1 + FeQ ——= (COO0),Fe + H,0
COOH
P EY L 0% 319 *
I den e a8 2as blijl
(118)C=C + C=C sC—=Cs#eC=Cs e T 1C=C
P |IM*_“_"H,,,| | || ewtonticl [ |*'
HH HH H H H H - H H
HH HH H H HMH
I | (| KMnO, (I (I |
9)H-C~C - C=C-H+H,0+[0l—ZF*+H-C-C ~C-C-H
H CH, H CH,;OHOH

uv
(120) C:“ﬁm + Brm} CIHSB'{;; + HBrm

(121) CH,=CH,,, + HOSO,H , € . CH,CH,0S0H,,



{IE}H,C=%:}+1-[Brm CH,—CHl—Brw

110°C
(20) CHg HSO,, + Hy0( CHOH,, + H;50,,,

conc sto‘ L
@21 GHy,y + H,0, —io°c C,HOH,
H H KkMa0, CH,-OH
@) c=c’ +H,0 +(0) —t
H’ “H siaie  CH,~-OH

(23) nCH, = CH, — +CH,=CH, },

(24) C=C,, + 2H,0 ;,— H=CZ=C~Hy+ Ca(OH)y 0,

Ny W hH
Ca
1500%C C.H IH
(25) 2Il“-"‘l.l""lll fast cooling 2 20p) T 2 2rg)

{15} ZCZHI{IJ + 3DZEE:‘ 4 ECG‘HE]‘ v ZHED[H ¥ 2(:'I‘.I-,

A
(27) 2C,H, ) + 50,4, 4C0,, +2H,0,,) +300°C

. Ni _ +H,
(28)H-C=C - I'lm + Hz{aj : HEC'CHHI.II"_—"’CEHB{EI

Br Br

L | + Hir I I
1 = BrCH =CHBr{n-—-’—- Br—CH~-CH - Br,

(29) C,H, .+ Br,

(30) C;Hyp )+ HBr

= HB "
H,C= CHBrm-—'-—- CH,;—CHBr,, 4,

H,S0, (40%) H/ OH ety Bole)

———=CH,~CHO

(B H-C=C=Hy+H,0 m

= | |
20 gs0,160°C |H=C £C -H

10]

(32) CH; = CHO, acidified uMnn:' CH,COOH,;,
. B
(33) CH,CHO, gy et CH,CH,OH,,

A
(34)CHy -~ (CHy, ~ CHy, —a— (O, * Mgy

red hot
(35) xz"zm Ni tube o CﬁHH!}




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

(g
(18) ZN{}[‘} + Ohl

2NO,,
(19) SNaNO,,, | + 2KMnO, . + 3H,50,

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

(20) 2NaCl , + H, S0, Na,SO, )+ IHCI
2D HCl, + NH, | —— NH,CI

(22) ml-ll “ ﬁ.gNﬂ“ﬂ, NnNDqu +AgCl
(23) 2NaBr,, + H,S0, Nuz.‘s‘ﬂ.“_qﬁ 2HBr, |

(24) 2HBr,, + H,50,,, —=*_« 2H,0,, + S0, + Br,

wll W

NaN()

(25) NaBr_, + AgNO +AgBr

Nag) Mgy

(26) 2K1 . + H,50 :‘—-— K,50,,, + 2Hl

dil) LT

@7 2H1, + H,50, , —* + 2H,0,, + SOy, + by,

(28) Nul'_“ + AgNO NaNO, _ + Agl

Wag) Mag) (s}

(29) 2NaNO_, + H,S0,, Na,SO, . + 2HNO

Haq) Whn

(30) 4HNO, , 3 o 2H,0, +4NO, +0

"u.:l dg)

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

Ag)

(32) 2NaNO, + 6FeSO, . + 4H,80,, ==

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



A
(21) 3Fe,,, + BH,S0,, —o— FeSO,, + Fey(SO)y .0 + 450, + 8H,0,

+ CO

(22) (COO),Fe,, —2—= FeO,, + CO %

™ U P (s) 2g)

400" : 700°C
(23) Fe,0,,, + Hy,) —— 2Fe0, + H0,

400" : 700°C
(24) Fe,0,,, + Hy, = 3FeO, + H,0,,

A

dil
(26) FeO,,, + H,S0,, ~—= FeSO, . + H,0,

(27) Fﬂc'}{q} + 3NH4{]H“q} ——= Fe(OH),,, + 3NH Cltq}

(28) 2Fe(OH) ) ———

Fe,04,, + 3H,0,,,
(29) 2FeSO,,, —2= Fe,04,, + SO, + SOy,

(30) Fe,0,,, + 3,50, —o—e Fe)(SO,

g + 3H,0,,

230" : 300°C
(31) 3Fe,0,,,, + CO 2Fe,0,, + €O,

FeSOy,q + Fey(S0,)5,0 + 4H,0,,

(g)

(32) Fe,0,,, + 4H,50,,,

conc

(33) 2Fe,0 10, ., -2+ 3Fe,0,,

) ¥ 7V

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

A
(35) Fﬂ“} + HHI P F\‘.‘-l] + H 0'.']

il
2 + 120

(36) FeO,, + 2HCI = FeCl



OH ONa

[lﬂn}2© +2Nl_—"'2© +I-l-I

OH ONa

(10:}@+Naﬂu-—-© +H,0

(102) CH,(CH,),CH,Br + KOH ., —2 —~ CH,(CH,),CH,0H + KBr

(103) CH, -~ CH,~ CHBr - CH, + KOH, ) —>—= CH, ~ CH,~ CHOH - CH, + KBr
CHy CH,

(104) CH, ~C — CHy + KOHy,, & CH, ~C~CH; +KBr
Br OH

(108) CH,(CH, ), CH,0H —7"5—+ CH,(CH,),CHO —%— CH,(CH,),COOH

0

9 __ M —CH.—C
y—CH, - C-CH,

,]-[20
(107) 2CH,COOH + 2Na—« 2CH,COONa + H,}

(106) CH, — CH, — CHOH — CH,

(108) 2C H,COOH + 2Na 2CH,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,,, —2— CH;0H + NaCl

(112) 2HCOOH + Ca(OH), ————= (HCO0),Ca + 2H,0

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



(77) CH;COOC,Hy,, + NaOH,,
(78) CGHSCOOCIHS{q] + NEOH(“J —_— CﬁHsCODHl{q} +C,H SGH'(Iq}
(79) CH,COOC,Hy ) + NHy ) — = CH;CONH,, + C;H,OH,,

(80) CH COOC,Hy ) + NHyp) —— CH,CONH,, + C,HOH,,

l.':I-l3;{:12“::&1*-1:1(.“1,"]I + CijﬂHm

0 (o)
) ] i
CH,—-OH HO-C-R, CH,-0-C-R,
i . ®
(81)CH —OH + HO-C-R, CH —0-C—R,+3H,0
| w @
CH,-OH HO-C-R, CH,~-0-C-R,

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

-Hzﬂ

T
I
HO-C C-0~-CH,~CH,~OH

0 0
I

|OH + H|-0—-CH C-0-CH
e 30 el{)]
83) @ H _ '@:DH +H,0,

COOH o COOH
@ gt — + 1o
Olil_ _-I-_I;IE)I—C CH,, 0- c —CHy,,

U

COOH COOH 0

0=-C-=CH OH I
3(s)
{85}@’ W o .,-A-.l-..-, Ty S e= O )

(86) HCOOH,,) + CH,0H, HCOOCH, ) + H;0,

0 -
H,S0,



AL b dajlgll callalegll

(1) Na,COy,, + 2HCl )

2NaCl ., + B0, + CO, )

(2) €O,y + Ca(OH), ) —3T—w CaCOy,y + Hy0(,

(3) Na,COy ., + MESO, Na SOy pq + MeCO,

(4) MgCO,, + 2HCI MgCly,, + H0,, + CO

2g)

(5) NaHCO,,, + HClI NaCl,., + H,0, + CO

(8q) 2
(6) 2NaHCO, ., + MgSO, ., Na,50 0 + ME(HCO,)y
(1) ME(HCO )y —B—e MECOy, + Hy0) + €O,
(8) Na,SO,, + 2HC||.q| ZNu('.'I{.m + qum + Sﬂzm
(9) KyCr0y g + 3505 + Hy50,, K504 + Cra(50)30q) + Hi0y
(10) Na,SO4 ., + EAgNqu. Ag,SOy, + 2NaNO,

(11) Na,S,, + 2HCI ) ZNaCl,, + H,S

p)

(12) (CH,CO0),Pb . + H,S 2CH,COOH,_ + PbS

® (aq) )
(13) Na,S ., + 2AgNO, ., 2NaNO, ., + Ag,S

(14) Na,5,0, , + ZHCltq, 2NaCl, + H,0(, + SO, + S,
(15) 2Na, 5,04, * biag) N2,5,0p(aq) + 2Nal,,,,

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

(ag) * HNOIM}



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

(34) 2Na,PO,,, + 3BaCly, Bay(PO)y, + 6NaCl o

(35) NayPO ) + 3AgNO, INaNO, ) + Ag PO

(36) Na, SO, ., + BaCly, ) 2NaCl,, + BaSO,,

(37) NaySOy, + (CH,COO)PD 2CH,COONa,,,, + PbSO,,,
(38) CuSO, ., + H,S H,50,,, + CuS,

(39) AL(SO )y, + ONH,OH ., I{NH‘)...SO‘M, + ZAI(OH),

+ 6NaOH

(40) AL,(SO,) JNuISDﬂm + 2AI0H)

Maq) {aq)

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

(aq)

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

(43) FeSO,,., + 2NaOH

Na,SO

aiag) + Fe(OH),

(aq)

(44) FeCly, + 3NH,OH

INH,CL,, + Fe(OH),

Wag) ()

(45) FeCly,, ., + INaOH,

INaCl,,,, + Fe(OH),,

(46) CaCly, ., + (NH,),CO, INH,Cl,, + C4CO,,,
(47) CaCO, ., + H,0, + CO,, Ca(HCO,)y )
| (48) CaCly, + H,S0,, ——= 2HC,, + CaSO,,

(49) NaOH

+ HCl ) NaCl,,,, + H,0,

(aq)



OH

GOt 2 #" o' 20
(37) CgH,COONa , + NaOH,, Cf CeHep + NayCO,,,
CH, CH1
Lﬂ)!@t : zm:m = @m ®
NO, NO,

Nt Clyy ——= @Cl *+HCly
A
{‘W}@ * Iy W " O:h

Cl
Cl Cl
{‘l) @ + 3{:'2 _I_U.L-
" - Cl Cly,
Cl
Cl
FeCl,
@@, o= O
CH,
anhydrous AICI
@y M A ©m+ HC)
conc H,80, NO,
“4) o' TN @fn * B0
CH, CH

_ 1
conc H,50, Nﬂ‘z Nﬂz
O 500y = G s,

(“}@tfl+ H25040)
@7 R <{O)-SO0;H 1y + NaOH oy —= R~O)-SO3Na\ + H,0,
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e "adLAl Slelas
i Addition reaction

0987 dawnall Sligyys gyaugll Jelai
(Tt ),_Hglg" dbull  Jle dolol Gulelas

R R R R
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Hydrocarbon
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o Suleldil gl

(Hydration)<laJl g0 Jclaill
R R R R
\:Cf':ff + H-OH 224, R—C—C—R
AR H  OH
(Hydrogenation) dsyagll
R R R R
Y T
£ % [l
(Halogenation)dialgll
R R R R
C—C '+ XX = IR=C——FCr—R
R R | X=ClorBrl | x |x

(Addition of Acids) syl dolol

R R R R

} | |
C=ClF [H=X =11 RTCTC¢TR

. | |

;i R HF, HCI, HBr, HI H X
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el Cuslp g

HI_I;,|,|.|.ulln gl
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2 gl i LIC0O,
—ligd pganidll s

o s ECEEVE  HgO gujauus EFECT

6 4 vl LiPF,

il () () s o () o s (IR
— GmD
m_ 2H,— 4H" + de

pb + SO.* — pbSO, + 2

4H* + 40H — 4H 0
o = sty —

" - pbO, + 4H'+ 2e" + SO ? 2H, + 40H —* 4H,0 + 4e ZIn—Zn* + 2e
LiC, = Li‘+ 1e + C, —+pbSO,+2H0 (leov) ECZED

& D) 0, + 4 — 20* .
Li*+Co0, + 1e = LiCo0, pb + pbO, + 4H* +250 7 E C )

2 2 2 a 20% + 2HOH — 40H
( ) Al gaally — Zn + HGO —» ZnO + Hg
wisil gl —= 2pbS0, + 2H 0 0, +4e + 2H,0 — 40H ik HH“M”I

. : ook - n* g. g

LiC, + CoO,— C, + LiCoO, o 1 g 11 - s Co=)

2H,+0, — 2H,0
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CaC, + H,0 > Ca(OH)z + GH; o
j
3CH, Ho.t Red @ )

I
FeCl;
@ + Cl, o + HCI ()
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2]_—(35” —PIZ(V] + Ze_
~agemlt et

2Hq) + 26 —> Hy)
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C,HsOH + H,SO;H 8 4 (C,H0S0,H + H,0

C,H:050;:H ——289C L C,H, + H,S0,
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Lu_r’““-u Dﬂ Lq.u i g laa e ]
o Jglaa

©)] gyt

| [ N
( N\ Wil /oL Jglae 3NH,CI
2Fe 3 /A FeCI3 psid wSair | +Fe(OH);
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