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monoatomic molecule b&i  116t=ft$afJ  He, Ne, Ar, Kr, Xe LlI:  Rn

diatomic molecule bkfi

(1) H2, 02, CI2,  Br2  &Jnil  homonuclear molecule

(2) CO, HF, NaCl  lkil  heteronuciear molecule

hH~~“YraJu?nffijhu7wa~~a~~inni7  2 armau~ubJt%ini~  polyatomic molecule

tl~JlfiUWhc?n  homonuclear molecule t$U P4,  Sg LtI:.  heteronuclear molecule l’I!iu  H20,

CH4 tih&u
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PROM GROUP IIIA

Aluminum

cr)+

Mu)+

p3+

C d ’
N?+

l-‘4nims 2-  Anionr

hOXidC* oxi& d-
Hyaside slAfide  s-
Filmidc F- selali&?  se-
alhnitk a- T&IidC TCZ-

- Br-

i.$zide
I-
OH-

mdrooen-
@i-k) HC4- CnrboMtc  co3=-

~ymopcn-
@idfW l-So,- sulfme so,=

wwm  stme
(birulfitc) l-So,- fhtlftk SOp

l=vQ- SCN- nliaaulfae  s*o,1-

w CN-
c?l&oo- oxahk GO2-
or CzH,&-

Nlttate NOa- allmUte  Qo,2-
Nik N(*- DiChrmmk  c&-

pcmungnnate  ma-
perdrlmtt’ clo,-
clllmte’ cro>-
allotitc’ Cl@-
nypocNtite~ ao-

‘lo  paoxide  each orypr~  has  an  oridaion  number  of -1.
‘ka with  bmmine  and  iodine  in pia~  of chlorine M Mmec  ;Lnilulg.

3-  mdl-  Anions

Nthidc  l@-

z z-

carbide  d -

Rasphatc  P O , ) -

PhOqhik  PO,‘-
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CH3 - 0 - CH3

H H

M%H-d-0-d-H

A A

dimethyl  ether

H ‘:
CH3CH2 - O H  &I H-::  - C - O H ethyl alcohol

I I
H H

.x .*

Na+ :$- :$H

H

NaCl H20 SO2

(electrovalent linkage) (covalent linkage) (Co-ordinate linkage)
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%hlhJnd  2.1 Ascorbic acid (=hlfU~) ~5~7u75*Z~~i~~Ir”~n~~~n~~~~~

1]5zmaut+cIniiuau  (C) ima: 40.92 ~pjicil5t'm  (H) Ian::  4.58 LLR:

aan%ora (0) iam::  54.50 ~JU?R i)JmpmaaJ~w^s6RJaJ  Ascorbic acid

(H=1.008,  C=12.01  LLR::  O=lS.OO)

S&i1 nim5115rna&w-m~h 100 n?u

Ghihau  (c) = 40.92 n%

kh15ti)u  (H) = 4 . 5 8  n%J

riaraanQteu(0) = 5 4 . 5 0  n&

t%rm+dnu~?auaJ  C:H:O = 40.92 : 4.58 : 54.50
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~~¶lhU~nUfjlU?Uat~ablZlaJ 40.92C:H:O 4.58 54.50
= -.-‘-

12.01. 1.008 16.00
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=2:3:3

:. ~n~ta~rw^Tn’nuaJm~~~~na~~a  C2H3O3

pTLaJlRfpih4 (C2H303)n

(C2H303)n = 150

[(12x2) + (1x3) + (16x3)]  n = 150

75 n = 150

n =2

:. pl&1afpiia C4H606

= 5.88 : 5.87 : 1.47

= 4.00 : 3.99 : 1

~nsta~rw^s~~uaJ~~~~~na~~a  C4H40

~ljl~~~tFI?B1IaJmSL/TrnOziZ = (C4H40)n

(C4H40P = 136

[(4x12.01) + (4x1.01) + (1 x 16.00)]  n = 136

68.08 n = 136
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dluaulua = fiul(i15lIaJfk11~  STP (i%'i;dm3)

22.4
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II

t22.4 x22.4

PPI  036ni LlJ~UpI : 0.50 mol CO* -  ?gCO,

1 luavw C= 1 x 12.0 = 12.0 ns’81

2 bJawN 0 = 2 X 16.0 = 32.0 n-h
\

1 laJalla.3 co2  = 44.0 nr’aJ

CO2 0.50 ha  = (0.50)(44.0)  = 22.0 n?i
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28.6
CO2 28.6 n?i = A = 0.65 n%

44.0

cn’?oh~ 2.7 wRlM1fUhU?UbJtR~~IU  propane, C&i,  5hM1M  0.35 lufl

(C=12.0,  H = l . O )
P4 0abni L&W  0 . 0 3 5  m o l  C3HB  - ? molecules C3H,

C3H8 1 -ha  dhdJLa?a = 6.02 X 1O23 IULRfp

:. C3H,  0 . 0 3 5  hi o&hw?duraqa  =  (0.035)(6.02  X 1023)

=  2 . 1 1  x  lo** -iWi=4?A

m’?ahi  2.6 t?~i~ath  Mu”n  3 . 9 6  n%I~PJFhM1~MMl( H 2 0 )

n. hKXkJNlflJ  H20

II. dll.dJli3~~Y~J  H20

Fl.  4lu?ulaJaoEtilnaJuoJt~~~~~l?

9. diM?Uafma~~aJl~~Af87~

(H = 1.0, 0 = 16.0)

9P 07m-n n . ilMhbJLiig~'II~J 18.0 ?l%JH20 = 1.0 x 2 + 16.0 =

3.96
:. fmm&JauaJ H 2 0  =  =  0 . 2 2-

18.0

TJ. 1 ha %IaJ  H20 d = 6.02 x 1O23 -hla?w

:. 0 . 2 2  b.RvaJ  H 2 0  ii =  0 . 2 2  x  6 . 0 2  x  1O23  banana3

= 1.3244 x 1O23 bJLanB
l
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‘8. 1%  1 h3?LWaJ  H20 ?J  H 2 a:RaU LLRZ:  0 1 at@aU

adi H20 1 ha  +JLh:naU’?W  H 2 hR  MR:  0 1 ha

H20 0.22 ha  ~Jl.h~naUhU  H(2 x 0.22) = 0.44 hi ~1% 0 0.22 hn

J. Ii20  1.3244 X lO23  htaqa  h-i H = 2 X 1.3244 X lO23 a%laal

= 2.6488 x 1O23 axlaaJ

ttar 0 = 1.3244 x lO23 amau

2.5 &wII~LR~  (Chemical equations)

t-Wni7hya  (1) : HN03 + NaOH __+ NaN03 + H20
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&wnl5hXnA (2) : H+ + OH- . H20

(1) AgNO3 + NaCl -----+  AgCl  + NaN03

(2) Ag+ + CI- - AgCl

(1) KMn04 + FeS04 + H2SO4  - K2SO4+  MnSO4  + Fe2 (SO4)3  + H20

(2) Mn04- + Fe2+  + H+ - Mn2+  + Fe3+  + H20

nams&p  Mn04-+  .5Fe2++  8H+------+ Mn2+  + 5Fe3+  + 4H20

luu1~~~4~un1rfi~a~tA  (~srns?o~~awi:3iu?u~~~~~~~a~~~~~~~~~~~n  9

&~lvi~vi7n”u~~wo~~~~)  uoaJ@Eu-mfi~  oiaPITin~81inniiesasasJni5  btiu

PbS  + 203 -wPbS04  + 02

PbS  + 403 - PbS04 + 402 (&kWll&kl%l)

M%l  2KMn04  + H202 + 3H2SO4  - K2SO4  + 2MnS04 + 4H20  + 302

2KMn04  + 5H202 + 3H2SO~K2SO4+2MnS04+8H20+5O2(~U~nl~Lfi~~~~)
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Reduction reaction 0 fJlmaan~~@~‘M~~nJolrl  0 lib -2

foO*  + 2e-  02 -

- -

4 $2
1

+ + MN
+2e

reducing agent oxidizing agent

(reductant) (oxidant)
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Permanganate ion

nitrate ion

Dichromate  ion

Chlorate ion

ceric  ion

Chlorine

&lOi

NO3

920:-

20;

Ce4+

C’2

Br2

Metallic ions(lower  oxidation number)

Nonmetallic ions

hydrogen sulfide

Metallic ions lower state
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~  potassium permanganate fEJ iron (II)

sulfate ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  potassium

permanganate tilu~~ann~~~~tta~~~aan~~~~  iron (II) sulfate JIU iron (Ill) sulfate

potassium permanganate f$%-dw iion  (II) sulfate nwluilu  manganese (II) sulfate

am-dmma;rd~f%ul  Go

KMn04 + FeS04 + H2SO4  -+  MnS04 + Fe2(S04)3  + K2SO4  + H20 (1)

KMn7+04 + F e 2+so4 + H2SO4 + Mn2%04  + Fe? (SO4)3  + K2SO4  + H20 (2)

Mn7+  + 5e- - Mn2+ (3)

Fe2+ - Fe3+  + e- (4)

Mn7+  + 5e- - Mn2+ (5)

2Fe2+ - 2Fe3+  + 2e- (6)
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1 OFe*+ - 10Fe3+  + lOe- (8)

2KMn04 + lOFeS04 + H2SO4 -2MnS04  + 5Fe2(S04)3  + K2SO4  + H20 (9)

2KMn04 + lOFeS04 + 8H2SO4  - 2MnS04 + 5Fe2(S04)3  + K2SO4  + H20 (10)
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2KMn04 + lOFeS04 + 8H2SO4- 2MnS04 + 5Fe2(S04)3  + K2SO4  + 8H2O (11)
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Gil : Mn7+0i  + CFOf+ H+------wMn*+  + C4+O2  + H20 (13)

lki2 : Mn7+  + 5e- - Mn*+

c3+ - c4+ + es

ThG3  : Mri7’  + 5e- __,  Mn*+

2c3+ - 2c4+ + 2e-

&.Gi 4 : 2Mn7+  + IOe-----+ 2Mn*+

1oc3+ - 10C4+  + lOe-

&A;5 : 2Mn0,  + X20:-+  H+-2Mn*+ + lOCO2  + H20 (14)

CM 111



&ElLi~J~ra  rdw

(1) MnO2  + 4HCI

(2) H2S  + 2HN03

-  M n C 1 2  +  2H20  +  C l 2

- 2N02 + 2H20  + S

(3) 3Cu  + 8HN03  (dil) -. 3CU(N0’$2  + 2N0 + 4H20

(4) 2FeCl3  + SnCl2 - 2FeCl2  + SnC14

(5) Fe203 + 3C0 - 3co2  + 2Fe

(6) KMn04 + KN02 + H2SO4 - MnS04+H20+  KN03+  K2SO4

(7) HN03 + 12 - HI03  + NO2 + H20

(8) ~4+b%!04+H2S04 - K2604+C02+MnSO4+Na2SO4+H20

(9) Zn+HN03 - Zn(NO3)p  + NH4N03  + H20

HUIULH? WhWnl5h~a  (6) - (9) bb@h’iu

d@iTuiLwr~dnrl  YY1ll@i5U1fTU  aqueous silver nitrate I&WzX%.GJ

aqueous zinc nitrate am-irua4d~Eu~d  Ra

Zn(s)  + 2AgNOg(aq)  - 2&W + ZWQMaq)

M%l Zn(s)  + 2Ag+(aq)  - 2Ag(s)  + Zn2+  (aq)

iduutmrilu  2 half reaction b&kd

Oxidation reaction

Reduction reaction

: Zn(s) - Zn2+(aq)  + 2em

: 2Ag+(aq)  + 2e-  - 2AcHs)
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,.. AgNO3 17 n%.J  = +$ = 0.1 1x4

e-~nnun-n nib?  1 ha  210.1  AgN03 16 1 b~nvo~ AgCl

:. 0.1 ha  YaJ  AgN03 arl’O.1  b.lJa YOJ AgCl  n”?tl

u”udRlu  : d&lU  0.1 ha  ‘UOJ AgCl  h?“&h%hl%J

1 ha 2105  AgCl  Wh : Ag 1 (108) = 108 n%

Cl i(35.5) = 35.5 f&

hhb.Jra?R  Agcl = 143.5 n%

:. 0.1 ha 2105  AgCl  Mw’n = 0.1 x 143.5 = 14.4 n?u

:. &m~aI+%i&4 = 14.4 nSu
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cn”?o$~~nd  2.10 o~hrdnb~~~o~t~In~ (I) Gab46  ?iti%mn 9.9 n?u  210~ cucl  &rh

di)=ik%il%  H2S  h.JlntfiUWa  (Cu = 63.5, S = 32, Cl = 35.5)

44 0
35ni ihum  : tk-mni~~~atr~~

2CuCI  + H2S-Cu2S  + 2HCI

$id~aJ  : (n)
99 niSJ  cuci

9.9 f& Cucl  t ~UFJ  = 0.1 la.maJ  CuCl

(?I) 2CuCI  * (..........)  - CL@  + (.......)

2 lua 1 lua

1 ha 0.5 1a.a

(n) 0.1 raJa llOJ  CUCI  = (0.1) (0.5) = 0.05 b.JavaJ  cu2s

u”uima~  : tdiou  0.05 hi  YOJ  Cup3  hltilunGuo;r  Cu2S

1 b.JnUaJ  Cu2S  Mu’n  : 2Cu  = 2(63.5)  = 127 n%J

S = l(32) = 32 ?%.I
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10.0
ethyl alcohol 10.0 n%J = - = 0.2174 h

46.0
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-4  0
?bvll

i)17lw&Jn15

:.

:.

46
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i)lnmRl’i

:.
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Pd  0afin3 c + 02 - co2

C 10 n%J = E = 0.833h

1x20
02 20 Bms  = - = 0.893 b.Jn

22 .4

C + 02- co2

1 ha 1laJa 1la.m

&a?oh&! 2.19 da% Aluminum 9 n% ?~ld@i%ln”El  Sulfur 8 n%J iltg  Aluminum

sulfide ti%&dn?aI  (Al = 27, S = 32)

-4 0am77 2AI + 3s - Al2S3

2 lua 3 ha 1 IaJn

Aluminum

Al 9 n% = 9 ’ barn=-
27 3
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&40&1Jti  2.2l(1)aJCilua~~lwaw~nnlJn~~~~aJlard~~~~a~~~~~ii(ili)ln~~~~l~aJ

NaHC03 20.0 n%J  f?lJ  6M HCI 50.0 mL ¶.@jfikI?~$i&.b~J~~n~~

NaHCOg(s)  + HCI (aq)- NaCl(s)  + H20(1)  + COq(g)

(2) W~W%&uarbfluRil~7  niWaW%lQ~JIlaJ  NaCl  rilu  12.3 n%

( H = l . O ,  C42.0,  0=16.0, Na=23.0,  Cl=3554

-1 D18m (1) NaHCOg(s) + HCl(aq)  - NaCl(s)  + H20(1) + CO2(g)

CM 111

20.0
h4?~bJSllaJ  NaHC03 = - = 0.238 ha

84.0
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ihmhwas  HCI
6x50

= __ = 0.300 ha
1000

NaHC03 1 bJRf~ld~i%~lW~~~~  HCI 1 b.J@ln’  NaCI,  H20 LLI::  CO2 t2rilJcX  1

-l aJa

cjr~ifu  NaHC03 0.238 b.~a  6aJnlT  HCI l’ulild~i%ul  0.238 bun

:. wawimniJnQ@jYaJ  NaCl  = 13.9 n?u

(2) wwwi7rjliauntmMaincp~

wawFmi3J
wawBci%ua: x 100

wawtrjnlJnq@j

TiCI,  + 2Mg(l) - Ti(s)  + 2MgC12(l)

~unl~d~Y~nl3~lltiuau  TiCI.,  3.54X104  kg f$I?ilIfji?fJln”Y

Mg 1.13X104  k g  BJtilM?W

(1) WawhIlJnfpt~~aJ  Ti lilufh~ad

(2) WaWfFIiafJa:  t%WaW&I9^rJlIaJ  Ti = 7.91 X IO3  kg

(Ti.  = 47.88, Mg = 24.31, Cl = 35.45)
P4 0
-m-n (1) &V6IbJlaQEiY0J  TiCI  ~LIZ  Mg = 189.7 n?a.J  11~::  24.31 ni’u w~udln’y’

ttar~+ 1 kg = 1000 g a:!&
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?hu~u~bla~aJ  TiCI  =
3.54 x10’ = 1.87 X lo5  ha

189.7

3hmh.mmJ  M g  =
1.13x 10'

= 4.65 X IO5 ha
24.31

mnmJni3 : TiCI,  + 2Mg(l)  --+ Ti(s)  + 2MgC&(l)

TiCI  1 ha  tilL@i%JlWa&%J Mg 2 ha

~~?khnu~uauo~  Mg fkaJnld~tild~%ul~u  TiCI 1.87 X IO5  ha

= 1.87 X IO5  X 2 = 3.74 X 105h

+nmd~R21a~  Mg 4.65 X IO5  1~3 ~ij~lnnil~m'aJnl~~~~l~~~~l~~

TiCId  Mg ~JthfTlh-Jlntfi~Wa  LtRf  TiCI  lihbffl3fhmGd%Jl~

da TiCI  1 ha ‘I$Ti  1 ha

wnwtmnlJnrpt~uaJ Ti hi% =
(3.54x104)x(47.88)

189.7

= 8.93 X IO3  kg

(2) wawte6aue::  =
w~w%KlP,J

wawihnm-p$
x 100

7.91x103=
8.93x  lo3

xl00

= 88.6 %
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W(g) + 202(g) 402(g)  + 2H20(g) + 802kJ

CH&) + 202(g) - CO2(g)  + 2H20(1)  + 890kJ

H20 (I)  + 283 kJ ----+-b(g)  + -02(g)
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t-b(g)  + +O- H20 (I) + 283 kJ

6CO2(g)  + 6H2O (I) + 2540 kJ - C6H1206b)  + 602(g)
glucose
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1. whwl,~6ollJ~G~~  rolunlsrQar~"urlsrE*~a~~~~aJ~,J

03 -La2036)  + -H2W  -----+ -La(W&)

0’)  ---W(g) + -Wg)- -CCIds) -HCI(g)

@I  ~P’&d)  + __W(I) ------+-.Y3P04(aq)  + -HWw)

(J) -AWW) + -HCb-W- -AWaq)  + -W(l)

@I  -WNN + -HCW)  --WCMaq)  + -NWlW

w -Cu(s) + ~&N03W+--+ ~CWJO3hW  + MS)

m ~C6H60)  + --O,(g) - -CO&)  + -H2W

(“n) --GH5Wg) + -O,(g)  - -.-CO,(g)  + --NO2(g)  + -H2W

2. wbwl75daldiG~a

(n)  N205(g)  + H2W--+ HN03@q)

(‘4 NaA(s)  + H2W- NaWaq)  + bQ@q)

(W WcA + bW---- Waq)  + H&Waq)

(J) HC104W0  + W~~)2W---+  WCQMa4  + f-W(l)

6’) AU2S3(S)  +  Mgt----,  WW  + Au(s)

(a)  Who(g)  + O,(g)- CO,(g)  + W(g)

(II) Pb(NO,k(aq)  + H&sO,(agt---,  PbHAsO,(s)  + HNO,(aq)

P-W  NO,(g)  + H2W- HNWw)  + NO(g)

(n) Fe203 + C-CO2  + Fe

(u) F&l3 + SnCIT----+ FeQ + SnCI,

(FI) MnO,  + HCI .-. MnCi,  + Cl2 + H20

( J )  H2S  +  HN03--+NO, + H,O + S
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(8)  Cu + HNOJdil)  - Cu(NO&  + NO + H20

(a) KMn04  + KNOz  + H2S04-3 MnSO, + KN03 + KzS04  + Hz0

(a) HNO, + I2 - H103  + NO2  + Hz0

@in)  KMn04  +Na&O,  + H#O+---, K2S04  + Na2S04  + MnS04 + CO2  + Hz0

(t-g)  Zn + HNOB-Zn(NO&  + NHdNO, + Hz0

4 .

(n)

VN

PI

w

1.

2 .

3 .

BrO;  + I- + H+ - Br-  + I2 + H20

SeOa  +Cl-+H+---+ SeO:-  + Cl2  + Hz0

H+ + NO;  + H,S - NO + S + Hz0

Al + NO; + OH- + H20- NH3  + AIO;

Phosgene rilUun"*~'l~U*~~~~J~J~~~~~n"~J~  1 l.hlallhu duau  12.1%

XmkW  16.2% tlarcleoiu  71.7% ~v~ou?a  oJMl~mLau~w%naJ  phosgene

(C = 12.0, 0 = 16.0, Cl = 35.5) m COCl2  )

fTlTmU?atilJUaJ methyl benzoate (KIT~T:nau~larU?cilffInn~~~~lna~)  5.325

ns”u  WLIildXnaU$i?WduaU  3.758 ns'u  ~ahQu  0.316 ns”u  tkxmm~l~u

1 . 2 5 1  f&i oJnl~~TlaU~W’rriRuaJ~~~  ~lHu’n~uLA?Qd~~~lnnl~nnRaJ~aJtn~

dmauif= 136.0 F)J~lBO1~~LILI?AYaJRlf1(3:nayd

(H = 1.0, C = 12.0, 0 = 16.0) m C4H40,  C8H8O2  )

nl~~rnTltlrifflS~~a~lJPIaJ  Ascorbic acid (Vitamin C) ~JtihErl5dx3lall~dlktJ

nliuou  bhW LLa~aan~~aurrillfu  nlTLWl~Hlj ascorbic acid 1.000 rl?iJ  Isi

w~RuRlauniiuourtiloonr~m’  1.500 n?i uadl  0.405 nrir  ilwihhupd~~l~

9lnnlTnmaJTIaJ ascorbicacid = I~~.OF)JHI~~~~~ULA?R?IOJR~~~~~~~~

(H = 1.01, C = 12.0, 0 = 16.0) @!w C6H8O6)
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1. F)dti?  (n) ‘~lu?u~uRYaJn$~nH  C6Hl206  b.4  (1)  538 i-l%J  (2) I.00  n?aJ

m (1) 2.99bJR  (2) 5.56 x IO3 hi)

(11)  hwhJcw0~ NaHC03 fkio~tumrd  5.08 f&J

m 0.0605 h~a)

(I) h.r~uormouuo~02  fkk$u NaHC03 4.20 ns'u  (61oy 9.03 x 1O22

FMlW)

(n)  ~lU?Uo~ti,ouuaJRl~~aU~U~~lRr(,  C#,j$#j  0.350b

@ 1.26 x 10240mu)

(J) ~lU?Ua~~l0uuoJ~u~~~l~U~U  Ca(N03)2 0.25 b.Ja

(tiloy 3.0 x 1023 ormu)

PCuFeS2(s)  + 502(g) - 2 Cu(s)  + 2FeO(s)  + 4SO2(g)

WHI (7-l)  U?R’IlOJYlDJlt’3tJ  (U)  U-XVIIOJ  SO2  iWtd&Wl  CuFeS2 1.00 nr’u

(Cu = 63.5, Fe = 55.8, S = 32, 0 = 16) (wou (n) = 0.347 ns’u  (u)  = 0.70 nfu)

2. ~iAtfi~~lnnl~~wl~n~n~~n~, c&i1206 1.00 nr'u ddlumLtii\~

(C = 12.0, 0 = 16.0, H = 1.0) m 0.60 r&I  )
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1. llOJWW1IEIJ  Al l.!fi-hR  LL% Ci23-h  tildfjn"iUln"u~JLWll~

2Al(s)  + 3Cl2(g) B 2AICl3(s)

i)JHl  ( n )  m3l~rilum~~lMu~~aJlm  (U)  AICl3  ri%Mn?u

(Al = 27, Cl = 35.5) (tilE1u  (n) Al (U)  200.25 f&J)

2 . Freon-12, CCl2F2  tBulrn”s~2~ut~~aJ~~“~~~~~u  ~vhJh%dfi%rr7dnrlld

3CCl4  + 2SbF3 B 3CCl2F2  + 2 SbC13

ti?%CCl4  150 n% tilL@?%Jlh SbF3 100 n%J  Freon-12, CCI2F2  liintkkl%

(C = 12, F = 19, Cl = 35.5, Sb = 122) (malr 101.6 n%J)

3 . i)Jihl5~ld@i%Jl:2Na3PO~(aq)+3Ba(N03)2(aq) 4 Ba3(P04)2(s) + 6NaNO3(aq)

ni~~araiut~nolnn?swRUVoJ  Na3P04  3.50 n?aJ  %I Ba(NO3)2  6.40 nh

Ba3(P04)2 Wfih$h.J  (Na=23,  N=14,  0=16, P=31,  Ba=137)  m 4.92 r&J)

CM 111 59



1. Adipic acid, H2C6H804  L~U~~~~Zi~'l~unl~W~~~u~au~unlJnl~~l  lci?‘~~~t&~~

oon~t61~~~aJ  cyclohexane, C6H12  &mni~

2C6H12  + 502 -2H2c6ti804  + 2H20

(rl)  ni~fj~Ulk.J&.4rji?U  cyclohexane 25.0 f& LLR: cyclohexane tfh.kfm

i%MUVllhJlfN  Wi3WfWllJYlCpt~liE1J  apidic acid tihtYil~3 (nou 43.5 nG)

(U) 61 apidid acid f!Nl?UU~b = 33.5 f&J  W~WtFliOufcllaJ apidic acid rhU?h~r

m 77.0%)

2 . %n%15miL)~%ul:  Fe203(s)  + 3CO(g) - 2Fe(s)  + 3CO2(g)

(n) fhJ6unif~  Fe203 150 f&J  tt~~Fe203  tihw1~~l~u~~a~lm6~~  wnwfim

nlwqw%juoJ  Fe t!htvii~s (0L1 105 r-G)

(?I) fhWf1Wtcil6JYCIJ  Fe tfh 87.9 f6i.J  WaWi%lhdhil~~

(Fe = 56, 0 = 16) (nou 83.7%)
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