


All, MP Chairperson:

I @ SRR R @R Age RReTT 2058 I
BTCH e (Peace Tree) Fa%E &= |

TR @ TR 4T PR RO SR AR &5 2058 T RECACH JRFTACR
2qNEl (<1 IS EFF (Peace Tree) *FFC BRAS B | AR LRI
2[Ce fEFF (Peace Tree) 7T 90T (MG I (<1 FPHICH A 7141 f2eowed
Tfefee FET TTEHFR NEAfEEE | fof e, TA e IS ORI
JRFCATRT ALTIET PR (TR GF FD |

I @ A R PR et MK AT | N 8 FafoFoa qemm e,
G312 Taca fofe Ao 20T YR TR TG TH (IR I& RS M AR |

ST-50¥-TIRIET 7T Front Inner



GO e 8 AP PET RIE FGF 08¢ FrFRE @
Ve - @lfaw Aiorpesqe fdifie

R
iR

TN el

TG, WA ¢ NEAYG F9 &F AR Fewaee
TGN Fegare, Afadw, Al « Twiwat

Rge T a1
Sl FAIT GBI
Y. GIFITwgeT {3
B, TV WIF 31
©, G SRR

AZS e Tt
TfFeeiz @i wETeNd
T, (I3 399 @IC

T, (W3 NfEgEr I
T A

TS e WAL
YT ©, NFIF AT

e FrFiey ¢ AHPee QIS et



Groi frFles 8 A TeE @Y
ub-d0, fefE AT G, BRE!
IYT AT

[T F9F AP AeEAFe]

AT AT GTTHT, 0
sffaifere Aoead g™ GITHEY, 01

T - ;2033

aw: ST 2w
foatess: witig T2, @ e
Hieba: WeRe
D 9T (. Oif<w I3
F%ﬁﬁ?zﬁfi‘?w
AR (I RIIT T A
sfaeifere sewad e TR ¢ IRIfrel: @iEm T SR

LGSR N TP IG [RALeD Roqeq &=

Jace:



S QTR 8 JRFICKE (GO (! BT Sy i orefiiRe (4l @ BRI
Afeef Rt Y FA9 NG Twod v @ I (oFT Nghe e
ey o7 | FrEdice (iR i, Afess, Aeghos 8 sfiaTe AbgE
eifFte w% ¢ @ fRE S ore g e wwpew s Ew

T IS 050-97 7TH @ SRS AN @d “faifere Freeer S
Afe TR VYR "o AT AGPes | AgPeFIEn [ v e
Topeioe o Preidie (e ¢ TARE TR (T g I eI 8
afozred, T2 TR o, Fet-mfRe-Tegferiy, omitewriy, afs-ceat
qR Mg 8 TR-FF R e dfs STy wide a9 o6 T4
TR |

AT (AR FE 2005 AT AT FRrwdia Qre [RANTET ART8F $ET MeTT
O emie T | $RE [T GITOae 200 A (ATF WO e 8
MTPBE @IE RAET My [oat oF | O} (RRIToR Txe ww
JRATHH NS T ST 2083 AN @TL ARTRIC AN I At
T4 TR |

fiega vifEml, agfgere Tnfe, At 8 LRI M o1 (@ TPFA-99
farerg Fdion +a 2= | e QIR DI 2T, QJro-Fa IS,
HAFOHH IT T AR | FrHfirg P A Tz Ao &=
NyPed [RRrg G F4 2@Ece | [Keaf Frwditm itg Teeeiy,
PN @ TSR FAF T 2059 FE AFPOIBTS oAfiet, Fe@e 8
AL A AR

03¢ frERd (At TR B A Aoms e Frwig &fEEy St
I MIRET BER ARTIBFICT 4TS AT JECR | I @ AP ZCACR AN
GIER FET &ATe NG | “AS7RIH a1, Five, foarww, @ enific
ST 8 AFAT ICH AT WNSFFOIT (W4T 8 2N e SIwg ]iv Sl
R |
STFIR (T3 FARTET @
ORI
TS Iy @ ATIBE (IS, AT



kil [RISIEES oL
Yy AR il d
o SIS ERC R 59
oo AT 0w oe
g I rfa @S
ey AT T bR
™ TR Q99 @ RIS syl 305
Froq erfae fafew 38R
TN TR @ =g Subr
] aTe-Fes TSt 0V
L e ITPW; Lig-T4hg 09
Qv e TP G SN
Kl IR G FATS b9




29 WY

(The Concepts of Chemistry)
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(Radioactive Isotopes and Their Uses)
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4.1 ¥ AR “69N (Background of Periodic Table)
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oo @it et ReT fofee Feae

1864 3T 4 AR FEPRLRA T NEeIIS WHT J@ M G0 7@ AT 0 |
@R @ SR GRS I ARk S (@ (X @ SR A W o
R G0 Gl 4 O 6N @l 4o e ey

1869 ST AR el (Cofere et (e 4 e S aoio “Hf @ em=
T | @S R “GIEPTRRY (91 ¢ TPt wiafE oime s ew gk s
TR WRfEs 77 |

q 3@ PR fof ovm e wikge 63 ciens 126 wiqglie v o= &b o
FACE G 7F AT o7 I TPt A @ @, 992 FAN I[E FhA
GIEETR 4 198 TR G2 IF5 AT AT G (AF 7 (e ~F® GRaeER
YOI NI “AfTST 9B 1 U3 LT N S W AT ARS (Periodic Table)l

SRaaidt | o7 T Wi 63 G wifigre zenw I A Rfaw g w7 Fle @
I (NBFTT (] IS TR & (@ G SRR IR [0S ET o
gwifee 231



v

A
1
1 1
H § e TR 6
Hydrogen
R S Y |24 52 | SRS ©F
3 7 4 9 C
: r
Lithium | Beryllium Chromium
bl @fEN | (e aw
11 23 | 12 24
Na Mg
Sodium  |Magnesium 3 4 5 6 7 8 9
G [sisteAE
19 39 20 40 21 45 | 22 48 23 51 24 52 |25 55 26 56 |27 58
K Ca Sc |Ti |V Cr Mn [Fe [Co
Potassium | Calcium Scandium | Titanium | Vanadium Chromium |Manganese |Iron Cobalt
37 855 (38 88 39 89 | 40 91 41 93 42 9% |43 98 |44 101 |45 103
Rb |Sr Y Zr |(Nb |Mo [Tc |Ru [Rh
Rubidium | Strontium | Yttrium | Zirconium | Niobium Molybdenum | Technetium |Ruthenium |Rhodium
R | chefrm | 3w B | Refa RGN | Gewmw ([TREEE |
55 133 56 137 sAfemrefes | 72 1785 | 73 181 74 184 |75 186 (76 190 (77 192
e
Cs |(Ba ™7 |Hf |Ta W |Re |[0s |Ir
Caesium | Barium 1. Hafnium | Tantalum Tungsten |Rhenium  [Osmium  |Iridium
87 223 88 226 W‘Tﬁ@ 104 261 | 105 262 106 263 107 262 108 265 |109 266
Fr |Ra ™7 |Rf |Db (Sg |Bh Hs Mt
Francium | Radium 103 utherfordium| Dubnium  Beaborgium (Bohrium  |Hassium [Metrenium
57 139 58 140 | 59 141 60 144 61 145 62 150 |63 152
agmmEs kg |La |Ce |[Pr Nd [Pm (Sm Eu
@F{ Lanthanum | Cerium  |PraseodymiumNeodymium |Promethium|Samarium [Europium
sy | fifER aAfefBigm | fefefimm  |cfmm  |Fmifew  [EScfrm
89 227 90 232 (91 231 92 238 93 237 |94 244 |95 243
wiisfaize ke |Ac  |Th |Pa U Np |Pu Am
Cﬂ?{ Actinjum | Thorium |Protactinium | Uranjum  [Neptunium |Plutonium [Americium
ol | cifimw  |cebehimm | BowhEm  Eeptas | gt 1
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He
13 14 15 16 17 | .
Rferam
5 11 6 12 7 14 | 8 16 9 19 10 20
B C N 0) F Ne
Boron Carbon Nitrogen Oxygen Fluorine Neon
QRA I wRGE | e aifeet rm
13 27 14 28 15 31 16 32 17 18 40
Al Si P S 55Cl | Ar
10 11 12 Aluminium | Silicon Phosphorus | Sulfur Cholorine | Argon
porfafEm | B FAFARA AT ifam sty
28 59 29 63.5 30 65 31 70 32 73 33 75 34 79 35 80 | 36 84
Ni Cu Zn Ga |Ge |As Se Br |Kr
Nickel Copper Zinc Gallium  |Germenium | Arsenic Selenium Bromine | Krypton
LGSl EAE) e ey [l | wnefee o | @fw feio
46 106 | 47 108 48 112 49 115 50 119 51 122 52 128 53 127 | 54 131
Pd |Ag Cd |In |Sn |[Sb |[Te I Xe
Palladium | Silver Cadmium Indium Tin Antimony | Tellurium | Iodine Xenon
e | Feem FefE | R o= afowt e e | W
78 195 79 197 80 201 81 204 82 207 83 209 84 209 85 210 | 86 222
Pt |Au Hg (Tl |Pb |Bi Po At |Rn
Platinum | Gold Mercury Thallium | Lead Bismuth Polonium Astatine Radon
gtz cis AR ayiferatsr Te ferm cheenfam | eghBiiRT | e
110 269 | 111 272 112 285 113 284 | 114 285 115 288 116 293 117 294 | 118 294
Ds |Rg Cn |[Nh |FI Mc |Lv Ts |Og
Darmstadtiun| Roentgenium Copernicium | Nihonium | Flerovium | Moscovium [Livermorium [Tennessine [Oganesson
TGO T (eI | My | grefenm | wweifSuw  [FemoiiEs | Gepied | esieee
64 157 | 65 159 66 163 67 165 | 68 167 | 69 70 173 71 175
Gd |Tb Dy |Ho |Er |&Tm|Yb |Lu
Gadolinium | Terbium Dysprosium | Holmium | Erbium Thulium Ytterbium | Lutetium
spreiafas | B fosafmm | z=fE i ferm oI Gkt
96 247 | 97 247 98 251 99 252 | 100 257 101 258 102 259 [ 103 262
Cm |Bk cf Es |Fm |Md |No |Lr
Curium Berkelium  [Californium [Einsteinium | Fermium Mendelevium | Nobelium [Lawrencium
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AR AR el 18 @R ABIRRIN—9F AFNeRE Fept 191 TR @l
BRI ST PR | PGS AT T2t @Piicd =4y A=foce Glea =T et
A g3 T GoofrEt FeeeiEe =

GreEifed AT 8 Flere TN A (International Union of Pure and Applied
Chemistry 3 JCHCH IUPAC) 937 *® 118 Glitie “mifts =g FTICR 1 TUPAC
TR reTifeTet TR ¢ Ffere TR [fon s, FwRdaT fer™
@G a2 T AT @R (@G 5 I Tow @R [REWYTE @RIeI @12 s I
118/ Gt g @R ot (2 eigfere siheat I «=k A [Py e wpRCasRce
tofd 11 AR |
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4.2 47 AT AMB3 (Characteristics of the Periodic Table)
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(a) ~w s=fire 76 =g (Period) I wyefie Af ¥k 18 g A ot vov
TR |
(b) afsfs i A ez =i 1 ATF *g I@ TR g1 18 7F© frge |
(o) & */ffw efdw e wemeR prize 8 wpsbaide Jw i e
LI RETS QT IAFH 6 92 7 T 92 |
(d) () w1 @ 9y 25 o= TR
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4.3 IEFGHA [P (A 1w afice Glitea o= fada

(Determination of the Position of Elements in the Periodic
Table from Their Electronic Configuration)

I (I G5B G STRGA [T (RS HRORE (A0 (i o 92 (i e
A= GG @9 Fa0e 471 5 *ifiw Aafice @ Gt weie fAdee owfe g
E G

i W Q@ FAR fAEw

I (TR BTG RV TG AZE AL *RFORT 7992 @ GNeR A 7194
@N- Li G IEFG [UT 2@ Li(3) — 1s%2st | @Ry Hfnee SE<ess [t
A AT HfeTed 2, ©iR FRAy 2 THR HiEw Gie

K 97 3ERGT [T e K(19) — 1s%25%2p®3s23ptast | (TR BRI =g
RWIT I IR0E =feed 4, O BT 4 777 *~fE= Gie

g4 99 9 v
I TR g2 799 (I9 T IS0 I |z |

I 1: @I GlieeT Tl RUieT™ 80 daie *igvor I Wy s w=RkeE QA
R @ s GRROE 97 (N5 FEIE TRYR @ GER g 7991 (TN: YRGS, H(1)
CTEETT JEFGH BT 1 s 1 AT s TRRETA 16 IETFHT AR | FICHE, JRGITHTA-—AF
o7 A @ 77T 11

T 2: @I G 3G ROIeE IR0ET AW feFed I 4y s 8 p TIROE AT
SR & 5 8 p TRAROE—IF (NG 2RI HYR AR 10 @ FACT @ TR “Neq T
iR MeYR @ G = 7891 (@: @FF B(5) GNE 2T Qo007 1s? 252 2p’ |
QT @ER IRER N s TRRGI 26 Bl ¢ p w0 16 TEegy W)
PSR (@FH T G 79 2 + 1 + 10 = 13

fAm 3: @I Gt FERET [T FAIBE AE A4 ARFewd I s wafbE AU
32 AT Y4 e T d TRREE QT O s WRARGE 8 d SRRGIE JETEE
TR @ FAR YA T 2NGH T | (TN: Fe(26) NGAR ZET [U 152 252 2p°
3s% 3p® 3d° 452 | T AT I AR *HFOR s AAIBI WR GIR O Ao =g
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d RO Wtz 1 QATH d TRQOIEE 66 @R s FRQOIE 26 TEFET AR | &I
I G9F Y TI 6 + 2 =8|

CSINITME @RIF FARLYF &0 G T ISEH TOWH ARG [P ae R ey
T REACR |
B 4.01: GNER 2EHF [T 8 gt 777

i GCeTR Beepae R 1w Tww | o A @t T

H(1) 1s! 1 1 (1)

He(2) 152 1 18 (Ifegw)

Li(3)

Be(4)

B(5) 1s% 25 2p* 2 2+1+10 =13 (Wa% 2)
c(6)

N (7) 1s% 25 2p° 2 2 +3+10 =15 (fFaw 2)
0(8) 1s% 2s* 2p* 2 2+4+10 =16 (a7 2)
F(9) 1s% 2s* 2p° 2 2+5+10 =17 (== 2)
Ne(10) 1s? 2s* 2p° 2 2+ 6+ 10 = 18 (7aw 2)
Na(11)

Mg(12) 1s? 2s? 2p® 35 3 2 (ot 1)

Al(13)

Si(14) 1s? 2s% 2p° 3s? 3p? 3 2+2+10 =14 (% 2)
P (15) 1s? 2s? 2p° 3s? 3p? 3 2+3+10 =15 (a7 2)
S (16)

Cl(17) 1s? 2s? 2p° 3s% 3p° 3 2+5+10 =17 (% 2)
Ar(18) 1s? 2s? 2p° 3s% 3p° 3 2+ 6+ 10 = 18 (7w 2)
K(19) 1s? 2s? 2p° 3s? 3pf4s’ 4 1 (= 1)

Ca(20) 1s? 2s? 2p° 3s? 3p°4s’ 4 2 (s 1)

Sc(21)

Ti(22) 1s% 2s? 2p° 3s? 3p®3d? 4s” | 4 2 + 2 = 4 (W 3)
V(23) 1s? 2s? 2p°® 3s? 3p°3d> 4s” | 4 2 +3 =5 (faw 3)
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Cr(24) 1s* 2s* 2p® 3s? 3p®3d° 4s’ | 4 1+5 =6 (Faw 3)
Mn(25) 1s? 2s? 2p° 3s? 3p°3d° 4s” | 4 2 +5=7 (Faw 3)
Fe(26)

Co(27) 1s? 2s? 2p° 3s? 3p°3d7 45” | 4 2 +7 =29 (faw 3)
Ni(28) 1s? 2s? 2p° 3s? 3p°3d® 45’ | 4 2 + 8 =10 (A= 3)
Cu(29) 1s? 2s? 2p® 3s2 3p®3d™° 4s’ | 4 1+ 10 = 11 (= 3)
Zn (30) 1s? 2s% 2p® 3s? 3p®3d'® 4s? | 4 2 +10 = 12 (fa% 3)

gl Fte: Toiw = AMeRE WA 3, 4, 6, 11, 13, 16, 20, 21, 26 R[S
GlItTd TG R o @92 el [Reph (e »/i sfate G s
efa st

4.4 IEHE RUER i el = fofe

(Electronic Configurations of Elements are the Main Basis of
the Periodic Table)

G RUITR MG @I (e Foo! 779 A% q3R Iro! 799 il TP IR ©f
@R 4 I GRE, @ T G ARER A4 *FoRa g [ 38 797
GT e Gl (2 g7 ORI IR | AoRME @ T (e LR 24 RFeEa
BErean et foF 799 7 @e1 Qe foR Tt ae 303 |

6fR= 4.02: Gite1 @ IESHA [T |

ag7t-1 -2

Qe | Seerede fReum Gie | FeeTele g
H(1) 15 He(2) 1s?

Li(3) 1s%2s’ Be(4) 1s%2s?

Na(11) | 1s®2s?2p°3s’ Mg(12) | 1s%2s%2p53s?

K(19) | 1s%2s*2p°®3s?3p°4s! Ca(20) | 1s%2s%2p®3s?3pS4s?
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@ TP (NEH LR [ UIcT 2T *igFom @ Teega et 1% o7 /a1 ¢ie
TYRTS JEFHT W I (AL AR IS 26T e[ (A | @ EHSAeE
W@ e 16 s @iz | ©iR ENfeIm @ 16 IESET O I 4N WA
e =71

Na (1s?2s%2p®3s’) ——» Na' (1s?2s%2p°) + €

GRIT @ AT (NER AT [T AR *fFFo (b IEea 7wt 7% o7 e
Gier e 16 IEFGT AZd FE@ FNIE ATA AAfFe 2T eRerSt A
AR IR0 e 775 Il Wit | ©iR @ifew 16 el a2 I AT
e “ffsee =q)

Cl (1s%2s%2p°3s?3p°) + € ———» Cl (1s%2s%2p°3s?3p°)

o7 ATHA RUIeTE NG A s=fdre Gl @l Ay 8 aliepryes wiee
¢ YT A A1 GE&G SRR [ Ay Al o fofe RReiR e w4
2

4.5 “1ia et g Tfoew

(Some Exceptions in the Periodic Table)

(2) YRGS AFRIT: ZGIEH @b qug | e fin Aefdce QRge-is O
ofe 47I9F FIF Qg Na, K, Rb, Cs, Fr @ L go-1 @ =T (6T AR | 97 IR
I GG WCO! H @7 IARET 24 et (e IErwha TR | AAIF, JROGTSTE
A G HIE QIR (R A w1 wivess, e e (F, Cl, Br, ) @
OFB AT AN GF6 IEFET A FACS AT, YIGES (SN GFB JrETeq a2
FACS A TR H @F WS 43 IS G (0K A8 et T3 1 Sk QR0 sed
QR O < FIF PTRA GG AR e ATy G 9 4gd AR g2 1 @ R
el AR |
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T I, AT ST @R TEAT AP YR 1 @ G ARTSAE W (She Al
]|

7.1.2 AT Afaeq

U FUCA (3 W @A~ FiRs siAwa 8 siesd #Afzada e vt
o onds At S o Afifee 2w T fongdh wg smnd AiRee =@ 9
(AR “ffaSae A 2§99 (Chemical Change) I 1 Qidie (@ #fFISTHR T
s for k6 aga swied sftde = e IPmfas ARe I e
ARTST T @ i Ty TF ©FF QTS TIPS (sAEett Sida e (TR &I |
AT I Y TR SRELTT NG Rosy &R A AR 35 = 1 *RRS e
R I RN WG T KA IS W g W9F % 1 iR «F I
SJRIST IHCAT B G TG INC 7612 JoTe At Rfgan ar armafas Afaesq
TN PR AT @ Ao 7 JIYL I (T WIETH AL SAMI = Nede (CH,) |
T PTE ARHTSRA (AT T TIR-SHIZT T, T % qa o *fg Sesig
W G @ AfFTeqs RS sffeed |

RORY



e R[kfew s8e

CH4(g) + 0 CO,(g) + H,0()
OIS, FEPAN FIE0 JIWFE afFes A RiFw v SEtEy @iy,
T T3 THZC 8 AN Teog aea1 e ariafae ofdqeq

CaCO3;(s) + 2HCl(agg — CaCl,(aq) + CO, (g + H,0()

7.2 S Rigan afaRem

(Classification of Chemical Reactions)
e Rfeate faffee e Teg fofe @ @fdfker s am:

7.2.1 AEfe fRfeas e

Riea free o fofs s armfte Rigae g2 oies o st 71 gyt Risa
e Toxd R

«3R fRAfFAt (Irreversible Reactions)

@ sl Rfsan [igae Amidaye et sifqde o7, [o7g Beoiv e o= am
fafeace sifacre 2x 71l oite R [fear <@ =1 @m: f 3@ Sy SkeEsE
a3 U it e tol Wie SRE (R TN I ote i Ffé p @
AT I TR-GFRE AFTe TR AT I wR-awRe [Fw Mm@
TS T @ PR I FA AR PR I HAfide 27 o gear «ft
a5 vy [T avgd Rivar T [isae 8 Setitar W @G oFm
O oz (- ) FT T =

CaCO; () —— Ca0(s) + CO,g)

Togd RI&FA (Reversible Reactions)

@ TRt Risaw [iers wd [isa I@ Seeiitr «fRee =7 9" Som smidaeet
T SoyRt Risaw f[fers zre Brvm zenw [Risae FmpETRl [iea g Seom

T R-3 , PIRE- 5F-doN @Y



38Y TR

e Rigue ofide qenr [iFae Mo af [Ro@eyd e <= = Sogdt
fifeam Riewe ¢ St Mg [odogd vfb o O % (=) I9RT F@ AqF
Topeiol A T @ JEFIRT «fSren Soffere 3ume ¢ 3mfie «fSe
AetER Y RiFT a3 22 IR @BIT ¢ AT Doy T qoafiS, Seow
3i3e 3ANEG I @ M AoiEe e [iFT v 28 8 3T affie Seoiy
| G R AT T

HCl
CHOH +  CH, CO0OH =——=— CH,COOC,H, + H,0
3 3T UfFe 313 JAEIG G561 MY

FREIE IR Iy R[iea 3w 2GEs AEeRe Tedm TeoFy ) 941,

TRAW YRGS AATIRT (V08 FFKIT LGS ¢ AT 7 27 FItaR @
Rigae Tog

H2 + IZ : 2HI

oA R <ffwid e a5 Qe @ [Fa =g = =@

7.2.2 AP Riaw Sitsq Afaweq

BroIoTd COINE (AR (¥, SR AfRISTR Wy qpifee [Kigal Fikafbe 27 | oo
CfEe @32 oi% Tre 7eAR o fofe wea apTRiae it weiet ot 4t I
Tl itefe i [isw qar eroria i

wirsiiestit Rf$a (Exothermic Reactions)

@ IR RiFAR ot Beoiy =7 ©ima SiteiRemT [iSA I @ : (@@ e
1 CI=T TISLGITS 8 3 (I YSCGITSH J0S 2 (N ST TR AATTR 7% 92 peemgge
ot Teo = Risafs gt

Fe
N; (g) +  3H;(g) — 2NH; (g) + 92K

LGS JGITET  200-250 atm e o9

450°C-550°C

R0RY
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AT f&fea 389

G Fe p 20T RO F& F0| Toige Fiead @il @6 qemafe Rigw
TEfbe 2re SItiF @ ~fiqeq =7 oite [iga sivt 3 RiGaT ot AH @it el
T4 T [ISTT otet Tt T AH @F T g T FIER AN Ao [Rigae
«eig faecs «ifs:

Fe
N; (g) + 3H,(g) = 2NH;(g) ; AH=-92k
ARETE QIGTET  200-250 atm ~ SOICITET ot

450°C-550°C

ot Rzt at s ® RAf$at (Endothermic Reactions)

@ e RiFam oz ciRe w6 @R afae [isace o e a
SR [ I @ - 1 (@ TRETEH 8 1 (@E ARFEH A9iEd s [
A 2 G ARG AHLT AF ST T 180 k] ©i7f (+ifys T «ft siomid
ffeam

N,(g) + 0,(g) + 180 k] =——= 2NO(g)

e [{iFaw o AH 39 Fe fFes #iifq) soe R [{iFam AH @9 9 49

N,(g) + 0,(g) 2NO(g) ; AH = + 180 kJ

7.2.3 EFGA e q

A RAeEe e fofe wta arfae Risgwis nZons ot 11 79| 320 @
fifew gz T-crey [fgw

@Y (Redox) Rigat

Reduction (R&ae) *to @q 2T Red €32 Oxidation TR *HT LT ox «F
NI 6 ¥ 2T Redox TR @F AW (FR @R TR @ @CFH (Redox) TF
Gie-Retae| wiwd-Rewd [fewy RKiszremze wg e SmiH-gwig <!
@31 RKfews IEehT ot T3 R G [Kigwsl R Sweiae azdt I Todnr
wiig-fReriad R uft adic eg) s adia [igte s o+ S0 I wigd
i q0E woig adier ae «fb [igTe i a7t T A Retad wdfig
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[ Sy @, wRe-Rekd [ieaw @ [ieneh e ot @ e [ege swid
T W GR @ [Tl iy 929 o3 oiw Twe *wmid 3= 27

Na+>Cl, —> Nacl

@ RIS Na TEFET Ot FA0R, TOAR Na el smidi wofinees, ¢l SEwss
&R FLACR O Cl WIF AW

@ [T @A 797 TEEeTE W W06 TR @ AFGT A vieed 7y I
A T YNGS BT Fe T oM @R [fgaes waa [ qe=|

Fe?' — Fe* + e~ [&Re &fg]
Na® — Nal* + e~ [&ae Rfewi]

@ RiFam @ AT IEREET 429 6 IR @ AT LIS B T T
S 1 Yl diesr eyl I #A @18 Rigaice Reee figa <

P+ e — Cl- [fRee R
Cu?t + e~ — Cul* [[qerad Riga]

TR IR (@I 9Y I ANPICFE N GARS AN (@IS STl (=0
S S (RFICAID STARG &A= TR A9ehe! (T 1 9 AT QNP W SRS
@I AN IERGT PO eRASE (e Doy @i Ao W wiw (e
AT IERGH &R FAE AT AT foTge T ey e =t =71 9q
QTR WG ORPLS (P! AFNGT G2 (A A ¥ HTgg MYee o
T A (Oxidation Number) 0 |

AT PG TN: Na, Mg, Fe TofMTe AHT -NPTRA QRS P * 411 2|
]I, a2 7 e Afde @9 @4 Hy, 0,4, Ny, Cl,, Br, s @S saigere
CECE S ()]

FeSO, TYT® Fe &F TR TR +2 AT Fe QTS Fe AT TF Y1 7 1 HCl @ Cl
GF T R -1 T Cl, AYTS @ & R 2+ (0) |

wigd e [T 9t @ @i @I e SR WY G AW GIE
TFS FeF Boiw ST | @ (@I @6 (E TR WY (@ FAL & GO
ST GIER S e S 23

RORY
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Gf¥E 7.01: S @ieat 29" wae e

28»

@R e 8
LSRR s | @i s

YIRS TR MY GAAS AR THQALRA &Y Nacl Na = +1
YT YAS = | Cl= -
e =79 1 @ GNeT QIR A %) 2H | Fe, H, Fe =0

H=0
fAaeer® Qe ARG (16 @e 7 4 =1 | H,0 H=+1

o = -

o [
YIRS SR ATWTLRA (6 el A WL | SO,% NH, | SO7= -2
YT I L | NH,' = +1
TS QIPTRT & 7T +1 W KCl, K,CO; |K =+1
YT (TR GAT HeP +2 T Ca0, MgS0, | Ca = +2

Mg = +2
(Ioq YIFIZCT ISR IFe A2t -1 T | MgCl,, Licl |cl=-1
LI @EICe LRGSR &R et +1 79 499 | NH,, LiAlH, |H = +1
QRFIRT YIAGSAS S FeYt -1 2| H=-1
iy @ (STHIZCT) AIFCHRCR SiFet 72t -2 K,0,Ca0 |0 =-2
59 A-aHiEre AfFEwETT @ et -1 W @R | K,0,, H,0, |0 =-
TPIF-OIHRTE SHTRCT S Hef -~ NaO;KO; |0 =-

@I &Y I R FeED AFIgF TR w2yt e swfore ey w4 T

1. G 3 R SEFS @ AANfba TEe W (3T FACS A 4@ (IR OfF SR
Y x|

2. G A GRCAT A GHET TR FJTE OAd e [er w17t eyt wit ot +e3
©itid TS (I9 FACS (A

3. IR YT NG BT WYH CHC *7 (0) IR WA CFCE ©IF DAL BIet YA
AT QT (ATF 2ANGF S e x ([FF A Q| @ 441 A KMnO, AITS
@@ AN Mn @7 TE A ([ FAC0 Q| K@ AR, Mn G TG94 A Q& x,



Mo A

K 7 WA W +1 9 O &7 WA T -2 e 1 Gl wied et o
WWW‘HWMWIEEWMMD‘ ET W e HAHI)
KMnO, (5 i fFReems o, ai oF Wy 5, wel

{(H1Ix1 + xx1 + (-2)xd = ¢
Ax=7

wdfie, Mn <R SR HeA +7

4. SRS YeT WUERE ((T: Lil, LiATH,) T8I F90T (%00 H oF Wi Fedt +1)
TEETE ME-NHWEE (H,0,), GIoTT NSRS (Na,0,) @ WHETHE W
et -1, FAR-IHERS R SIBTN AR H=ES (Nao,), b Jrirests
(RO,) e WINTHGT St el - > T TRIG ST CF0H SNBSSl -
21

H,50, @ 5 &% Wiee el .

o H,80, @ & ¥ i Wl - x
WO, (+1)%2 + x + (—Z)x4 = 0
X=6

T, H,50, 9 S 7 WiFT R = +61

@)

e oot wier 3of ordt Giom wie gt fivf =@ cuso,, HNO,,
HyPQy, M0y, KyCra0y, NatpS,04 @R Cul

(el WITR, Cu F WM T = +2, O F Y W = -2, H G W Wi -
+1, K JF WS 9N = +1, Na oF W9 99 = +1, [ dRT W WS = -1

Wi el 9 e % R T, Wi et T sk 1 Wi S vl
et (o)l Wt e 3t et P, <oy o T wiftee 20w A Sy iR
7, < o v et Ry ded R e ot o ey e wor aof
Gl & Qo I 38 REET | [l i Wi & i, o widnig
et T gy FReT e e 1

WD



ROV

AR [ 5@

wiRd-ReRd g3 s S

(SR ST, @ IR RIS FEFFEa Wi 906 ©ite wiRe [iat w32 @ e
fifFam TEeher azd 96 o Raad [Risw <= =0 a/E, @ Wi SEha ot
IWE SR RORE @R @ MY TEFEH AT FE OAAE Tt WL I Tiga-
e fifeat @3 My weefbe =7 |

aiwat fcse R[igai v sace ifq
Na+3cl, —> Nacl
QT s Mg Na ©iF IRET (e 10 w8 ot 6 e wERiSa Toig

FER| FHET [RETF Na @ IEFET O IR, e e ¢l (1R I
a7 st Regs adfiaat e sz

T wfRfFA Na® — Nat + e
fqeriad wdfafeat cl°+ e — cI-

93 92 w4-Rigae @t Fae wigd-fea e st am)
wid-fRerqd f&fgsar: Na® + CI° » Na* + Cl- = Nacl

QA P15 T Eiee *Mid IEes oY AR, Aok eiaed g awrd
@ IEPFT AT AR | WY TS Mg ¢l TESH A7 A FAvet oizgE [ews s
Na 2ESAT WA FACS IS 7| ISR I W TS T2 qoe A A ERIA
fRergehs 960 I wige-fRenad @B goivie &f@a (Simultaneous Process)!

@Ry REE IEHT Wi I G2 TEE TF IEFET 42 I ISR 9 I FFel-
Rerget fofewt Wtwg Breela =iares afs

@ fog fafean wmtr @it wiwa-fieiad et w61 e 2=

1. e Riga

2. [Rczrem [

3. efoseoe Riga
4, wew Rfe



SR RS

1. v [Rf$Rl (Addition Reaction): @ wiRd-Rwd Risaw w2 41 wreifys
AT A PRI AN J§ T GFHAG BAW Beoiw I ©ITSF TS i
T (@ (TP (@IIR0CE Y (@i @ 2@ TP @INIT ooy I

2FeCly(aq) + Cl(g) —— FeCly(aq)

AR, QRCGITS 2T NRCGIS T M I T WA 37 oo a1 afbe
FeEAreH fafaig Swigd

N, + 3H, ——» 2NH,

R PR e [ Yy cife awid 3@ 2@ @ 107 I, ST AR
fieae 2t SJoak wpiewf~ar o5 Sesty T Riewl gy e it s
ffea Rew Rwbel

2. Rcea Rf$3 (Decomposition Reaction): @ R @zt @t core aifez
@t ] G e 27 ot Rearem [ Io0 27 @e: T (ABIHFecs
v faze ot fafere 2@ woant GR@RIRE 8 @ifia ooy o aft [Reaem
ffem

PCl, e PCl, + cl,
FTHAFA (HDFAIC TSI @@=
NIEICIRIE]

11, “ifare oftekud sa a3t &g cove ¥t were «ifads g2 wpitite wfFes
[T 8 FAITT JRGIE B Tooiy = «fbs [earem ffgaw Saae:

RIS [CEE]

ZHzo _— ZHZ + 02

ofif EEL (TS Ea (Tl

3. df$ta fRfeat (Substitution or Displacement Reaction): (I &f¥E AEw
Qe A A R (@I W AT Gl A @orpracs alfesavia I aga @t
Teoy 99 dfeate afesiem (i e @ww: f&e g JAefeefs abtes
IGEAE AfeAifore T e FAecTd 8 IGITE i Teoy w1 «ft afssiom
ffeaa Sagae:

Zn(s) + H;S041) ——— ZnSO,(aq) + Hy(g)

RORY



AT Rt e

4, v FAfFE (Combustion Reaction): GG Gl
A G e afnEe eriefere Afm e
Beim oo ot e T e W
et Tom wem R o m ote ey T @R
ety FRN O GMiE-av WO e el
i ¥ R Ioivw wfEmeem A Rids a/mw
mmﬁw-nﬁ&wmnﬂmmm D —

CHdg) + 20,8 — <¢0, (g + zHO(g + o
RRSIR 5, C, Mg '@ H, (F Wae T30 ot ke Sesiy am wam otet Besiy |

S{s} + O} ——— S0 + e
g + 0 — ol + =
+ +
+ +

2Mg(s) 0,ig) ———» ZMgo(g) L]
2H,(2) Op) — 2H,0(x) &

wer R eftrwoal o Ymds dud 30 o At 1 Gl el o
T oAt we Ridw wee-Ruket {ga oo

(A8 N (Non Redox) &t

oI AT T R ot T @i YeRlie aiviE-eRe S T 9 e
oA R Taen s T 9 wew R crg e wvE-
mmmmﬁ@mmmwmmwaﬁwmﬁwﬁm
B T-GOH R o el @ (1) oiee A (2) wrowit Rida
Tonfiy

1. @97 REF (Neutralization Reaction): (% «fFE @ G 7 HPeIET Y
Rig 3o epifie oy 7= @ i Beoiy I G RiFTE opi Rigw i@ «@
g e aFewis fidee 99 T GEA: HCl @ NaoH *faitas iy R
T Nacl 7R e #ifa Beww It «ff walh epima fAfaem woe v e T

HCl(ag) + NaOH(ag) NaCl(ag) + H,00)

i T30, T 5V-Ho7 ot



izl T

e fRp SRR e By ol o R s Al o ofre
@ Wiy Tugd Sy w o« O TN %W AH - —57.34 ki e Rfgw abe

RGeS HRM (1Y) "EEEE W« R W (0H) YRRAE W)
aReier By wEw ufy et Wi Rl e off ooy ) Nacl vl e Nat

«R CI- SR &y diee |
H* + CI- + Na* + QH- _— Nat +Cl- + H,0

% Tt B Na+ @ cl e Rid weisiedt o T qoRne i Wi T
e R eigs e T

H'+0OH- — H0+ 5734 K

Hear ewe A T gt B Wi @ OH- Wi A <R Sesw
Rigmmes T AR

ulate, «fFe R Wi a8 «fie 8 Tt @ afs o o YR Wi
H* “ARRIE F90E 3 ¥ Rrne aoee S v o it wiimg=ids oH YR
T OST u *EET AN T T IR Ty I 1 A HAif Beoy e
G *{fmie Stet Brsiy =W ST 2 oo T TR T oPet O 1 e i Swely
TAW W0 57.34 k] O Toody x|

OL

|« @ Wi R 3w 7o @ i See v, X Rl e R =
T <l FEAE I RET 10 mL NaOHER 7e| Wol =l RFTT 0P HCl
3o el TR B g it i Pibai et e n o= weie
TR @ I 7% T 1ol E990E g 8itd NaOH 890IT 0y BIMITS <iel|
OFE Ay T 1w for a2t Fiowe W G (I0E HC] HY9F NaCH A0
o TS 1 (8 e PRI ol T W AR, (IR, R W A0
oA e NaoH  #99 HCl &9 Wi 2=ifire o)

HCl(ag) + NaOH(agg —— NaCl(ag) + H;0())

oD
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et Rfdm see

2, vt gt (Precipitation Reaction): «%E &iete 7Y oM e saw
i sEreiv e g W or Sevo Brely e SioR w0y el 1 &
BRCE SEANR It AR TN SR w7 o ot Ridwr Ay ol w3 o
el T et w @ e et (precipitate) 32T (1 Rid wdy R
i R o wEaAw e Seolitr v o oite Ty [RiEa Tmm

G e G@IRIETSH (NaCl) S 90T wo Sere AR5 (Agno,) vl &9
o™ T wivh g R Wi, wor Perelr griEite (Agcl) o= Eifemty wigdE
(NaN©Q,) Bx=im = “ifTe NaNO, 7 Bx¥iwret ¥ 5i& NaNo, ~iffte adgs =R
a3y ST AgCl o7 B! were %3 30 ot @ o ol S et
R v =

NaCllag) + AgNOy(ag)  ——>  AgCl(s) + NaNOsfaq)

e ARt (Na,s0,) &t RRTN Gite &9d i T AR Avgeb
(Baso,) © A GHAIET TevN T ARYT AEES wYifrs w0

Na;SO,(aq) + BaClag) ———+ BaSO,(s) + 2NaCl(ag)

vy g aymwedt R woe oty JoRloT A wB ) @ TR o
T Wi S |

()t
b

~
\ i T wayrweid Rfaea e |

NaOH

whn g e = = a3 T 23 iR e
' HCED B0 (O (HI5H NaOH &Y
s | et a™t T e TR fer Sy o
reoca <[ ={ et iy eyt tef g o o A
T et oT | T FeSO, AR T3 NaOH
U U @ FATtT S REAT T ¥ Fe(OH),

o 7.02: =T R AT WY (O AR

FeSO, + NaOH ——  Fe{DH), | + Na,50,




3y IR

@ QIR aYsHe Beoy =X R[iea o2 @tes ©iF «iieet fees e Siw % ()
KIGIRSIBICIREGE

7.3 RO yae spniafee R
(Special Types of Chemical Reactions)

oy fog P Rigar ¢ite “hea I @Y Redox @R Non-Redox  ifafqers
«aF W e A s g fiean gaeee artfae i e w4t =

iy fqoewet [feat at «if [Ressd (Hydrolysis) Rfeat
@A TR Rivaw [Risae Rewe i 9w @it divie e [isa s Seom
TR FA0A Ot Y [eeEs It #if [osae f[{fsw 9 @w=:

sicl, + H,0 T Si(OH), + 4HCI

QAT Sicl, @32 H,0 [Riew 73tz 1 wroug, «ft o Resas i o [Ruswe [Risaa
A N TR JANT (1 BN | (e RSB wiysewere Rrns Rabe
7o Hitd Weee Rfeae aw [Reswe [Risans <= aw wkig wgseea [igae =
qUY | @qA;

AlCly(s) + 3H,0() ——— > Al(OH)s(s) + 3HCl(aq)

Q2IT, Al(OH), *fete g

A& (Hydration) Rf¢at

GINF ARG (A T, WS G AT A GBS A Gy 9F A GFiES SAf=
TR AR I§ W @ (FE [igwie Afacaies [few 3 @ i @ w3
AT oY I§ T OIMAE @ AT I 1 @F; FHAF ARG (CuSo,) @ AR 5
gq 2N (5H,0) T8 T o101 ZCGE 4T TS (CuS0,.5H,0) B2 =H |

Cu504 + 5Hzo _— Cu504.5H20
(CoIBT TRTHD IR AIACFD)
G A8 qAS THIRAS qRCE:

RORY
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IR [ seq

7ns0, + 7H,0 ——»  ZnSO.7H0

(B! 2iZES e STemTd)
FeSO, + 7H,0 ——  FeSO,.7H,0

(BT ZIZTYS GFAPT D)
CaCl, + 61,0 —  CaCl.6H,0

(T TGS FEPRIN FRIZT)
MgCl, + 7H,0 —_— MgCl;.7H,0

(=BT 230D NPT FRIZT)

sfifcares Rfsar Yot e R[Risam swel v e [isa TEeier awE-
awviv W6 g AfEes IETTEE SmH-ewia €06 )

FATPA (Isomerisation) ffeat
W 46 @l @i Aaee qag Qe g M Faee fon 71 s SR
FFIRR T o1 T @6 TN (R TF G671 (ol afeans Agead
g TN @, H,N,Co WhifRe Fawe qa &g hafae Aaere RS 5 @i
M A T @ 5 T NH,CNO (ST~ Aes) 8 TR (H,N-CO-NH,)!
G AT I AN FACToCS ©ief faee ot Fefaanee wAfade =3
o

NHCNO ——5  H,N-CO-NH,
AfFat (Polymerization) Rf&at
2SR, T Bi9l 8 OItAF eI 49 «F I I @ICHT Oo72 P& TG O AT
MR T W I I 99 (ofd TCH O3 ©ite sAferigead [igat aeen v
e 9ifite e wg g3 Fu 99t WA ad @ @ @ KieT ey
AN e e Seoy 27 ot Afemiaead RS 9= 1200 atm BT 200 °C
SHN@R € 0, ORI GofRfore SRFETTT TRy FU FE 9 I§ X IR AT
wq Al Seoy weal @ e zrm FAfiaa A [fean g kA
AT @R SR sfemig wq Zee [wbel @diim n aa FREET ooy wgg
ALY (N |

0]
n(CH,=CH,) — 2 (-CH,-CH,-),

3fafer 200°C, 1200 atm AAfsifaq
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7.4 qeq CHLE Rfoe IEev amafae Rfewa Cwigas

(Examples of a Few Real Life Chemical Reactions)

7.4.1 7S] CHE AEoS aeafae [

et effefad witae 9o oRfeewd Sft @ojece [fen aemfae R[iswe et 96
ITF| @H:

1. ¢RI Nt et

TNl @TRIF (W& Qi Fe) tofd [fon zmiife @mm: 34, @i, <, @ Toim a=ww
I @R TGS AT T TR @0 e o g qREt #te) Qi wEee
IR SRFE 8 T IE Ay Risw s o wfae wwige b st tofd
ICA OTS (G “Per F ]| Wt IR SR i 2ey uw foew faw IreiTE
GfETE @R T AP IS G APE FANS T IACS AF| GOIF ¢GNRR bofF
@t fafete us w75 2@ T3

2Fe + 1.50, + 3H,0 ———» 2Fe(OH),
2Fe(OH); ———»  Fe,03nH,0

fent

e wifas @gg stey fAfdS ) sToar wfava AP SAWF© Fe,0,.nH,01 n 9
WA 1, 2, 3 T @R o 72T 2TS AR

2. Sf5t (Cu) © SRR (Al) 97 FHERY

@R tofd T RENe AR (e AT SAF-SEAN O aifn 9T I
QfFl cu € Al 97 TR ST SfATETTT TS GTa 2T ST BT Cuo €
ALO, T T TAFSY ATT| FIISITS ISP AHSH TF APSIY (OW I & Cu
T Al SIS @S AR Al T o [ Aifee =w AN oAk cu A Al @7
LS =W M| @A CuO 8 AL, TUF Cu 8 Al (F TH A

3. Fiet 9t Gl e =t fFanm

folofer a1 CiNifR FINSE T Gl TG @ @ TEH (AF @R ANSAT &
Al ORI J AR @F IR J? PR 12 I ciNid 3@ @ @R afbie
M @ G-I 3B I TR T (FHF) @ I Feo e A
fiew v o1t eifie =1 w6 gie-T@e I 2@ I/

R0RY



ROV

Rt R 3¢

4. P dfeTa g = Tesdm
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(Chemical Process by Electricity)
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oA SO WA GPTeYg AW TR @G ANt AeTE o I I 1 @R @i
Y32 EA oPpieq QTN QG SN HAEE Fhe FCA a1 | ARE, QT (Ao 55
HVEE | ANME ARG (R (F YIGIFRE @fie Tedy 21 Gt wreyre
e @fre 1 Wt AAice ATt Slere IS W1 [ wEE TN (A W
AP e (R wfefag 3wl «be (HCl) fgsifie @ ©f sAiee@
(AT (PIRYCICS ©TETS Mg ¢ | WKIK, A &> A I FHS ALY A e
Al et qtE e W@ abie (HCl) <@ (R @ REE
(908 G 0O S T 1| T (B JA 4 W1 @ ALAMT ANl (Aifbe eemig
o1 FER PR AW (A afsfag Witte feifae 21 @ «ifaxie s9te 2@ IR,
I T 4eq A 2o FRte #AfaRE FACe 2T 1 @ TG GPITes WRe € G2 SR
IR PR SIS A |

9.1.1 7Y GfFCed GHTHR ¢ qUd AAFIEE &

(i) =W: 71 7Y «fie 5T RMI| wEl ST R «@iTegg LR 591 o
YT FPRCEBECS (I @FTed =W Y @A AR 71 @ @ojeen fErm asiee
et et @y W B I (TR OR (O Wy ol afre w1 1
(O YR e OF (OFA 57 MMIS AT |

(ii) ®ISIA: abeE wRH oM e «five | @m-«fites g @ s @Rk
TS T EIRT ~frefon P Foa JE =@ I

(iii) BT 49w «bre Ne qufa FoIPTE aF I ffae @ 3 SFw TE=
2-3 Tifer 2R e fw are @ §oa T BFoaE Iee @ @ @)

T -9, T 5T-So7 @



o A

e qred FoAsT FoED @F quf Affee TR @FLSNE, H,S0,, HNO,; I &+
@ @S F @2 <19 FICS AR GIHF (OFe Al AHIET T4PS Afers (ot
%WWW%WWWWWW|

(iv) sfen qiga e «ftes R[Rfea: ofe Jfer agg (@F- K, Na, Mg 295iW)
mﬁmmﬂ\%m—%wammmﬁwﬁmnm—mw,
Aerrelae aifred e [ I Mgso, @R H, BT Sy wea 1 Rt 2=

Mg + H,S0, —— MgSO, + H,

(v) qreq FIKEHR A <19 «fees [iea: =1y afvte gog dEEGe T [isw 3@
AW, A 8 FIET TR-AFRT TRAY I | (@IT— FEPTRN FICABI AL 7Y HCl
fifen v FEtam @RiRe @9, AN Ot ST TR-aHITC P ST [ 1 @A
CO, W AW AR (@R ST |

CaCO3 + ZHCl _— CaCIZ + H20 + C02

ool T TIR-IIAIRT (CO,) & FR AN N0 Bieel 401 ood =i 2= e
0 S e T

Ca(OH)Z + COZ _— CaCO3 + Hzo
QT TGIA CaCO, TN QSR T+ Feid “HMfNCe (e (i | @3 (et {eaid ~Aifce
GfSaE CO, IR B TAE GIfb WK R IH AT | qUHE TGN CaCo, @

A €O, @R H,0 [fea Fta wadfm el ARFIEEE [Ca(HCO,),] BooF Faia
IR (A {T 2HifACe o (|

CaCO:; + COZ + Hzo _ Ca(HCO3)2
qIIONF (IO FIBYET =Y Ao e et 71y 3G afites e @3
(e [RiSa @ Aered 719 I TIWG6 19 Ty I

Na,C0; + H,S04 — 3 Na,SO0, + H,0 + CO,
CaCO; + 2HNO;  ——— Ca(NO3)2 + H,0 + CO,

R0RY
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«afSreFigs Aot WD

(vi) 4o JRIECG Ay o1y «fees R[iFa: oo 3wgieen FEEG 0 ared
RIS Y «fires Ay [KiFa 3 714, AifF @ I TiR-uHRT ooy
P 1 (F;

Ca(HCO;), + 2HCI — > CaCl, + 2H,0 + 2CO,

2NaHCO; + H,S0, ——  Na,50, + 2H,0 + 2CO,

NaHCO3 + HNO3 —_— NaNO3 + H20 + COZ

(vii) T RGHIZER (FIEF) e afiren RiFa: «gg WR@HTT A FEw
e GfFTe Riga Fea o= @3 Aif Teog e 1 «ft «fo g [fgan 1 @em- =1y
NaOH &3t A0 qita &g HCl @19 (@iot FRCT NaCl (FRet) @32 #iif oy 271

NaOH + HClL —— Nacl + H,0

(viii) ¥R SHIZreR A Qfiren Rigan: g wwidces e e [ e ==
@R AN Ty I 1 I AHXEHE YT FIAY AFfoq W1 ©F @R (FAS
Riealt a=mm agfen =1

Ca0 +2HCl —— cacCl, + H,0

GO Y AeAPeHe qPTed AN AT IHRE [ FAF AEcws 8 oA

Ty T
H,S0, + Cu0 ———» CuSO, + H,0

et =g RfGe e e FEtr gt [iea s SEta AREs e S|

TR L
2HNO3 + CaO e Ca(NO3)Z + Hzo

9.1.2 qFTes AFIIAE YTl <A gt

QoY (@ AEDA T4 (AR OF AfS (F@R A “Tg e 7d” AT SR
FeER 1 7Y @i gad o9 g oG afvre @i s abites g3d toft a2 &
A @fed A o Ig A afites «6i @it sifiqed w67 €@ 1w, g
fog v aifee after ow W= Fa FoAm (o o sfcrg, e (e
B coloiitam TR oS @ sifdeeq 4 qeuiw s oM wwiEe «fites
VIS (I FYITGLS EH (21 g e qbers Aface adipge =  fi



W ElkC]

sifre REfee =@ 4+ 9w awie 93, T 9 &Fou oo s| 0 Afras
AR e T T30 Toifere iRt aEe aF «f oS IR

TR A ege afte weie [t 21 WAk ufte, e aFies w@m
T S Rl =31

o Reafere 2o o 2@ Tofd wy TRt @ A 0 O Wy w5y 9y
cste Y 1 [rfere 27«3z qifs wgsee Ronfers =3 =

#2fae afre aet + sfify ———>  A3fGF fie (aq)
A2 @FTe (ag) ——>  H*(aq) + MGG AT
S TR ARG (FIAIRC T TS 7 G2 JRGICE HRA TLAT FCA:

QRGE @FRIRC + Ay ——>  HCl(aq)
HCl(ag) — H*(aq) + Cl(aq)
o TEfrelie «bie gk 7RG e 3R wae Wi gt @ 9fb @<
TR AT | GEWS F¥ 0 WL ARGIE A TS 7 e e AAES e
afie a3 FiEfis afe afites «f awdq T3 1, confa fRige Afirze Fa
a2 GFTEYTEAIE ¥y Afre TAIge FA2 LGS AFH Beoiy q, abices 4
a0 @3 e vz o031 adfie ot fores sifs:

H,50,(1) + *ff —— H,S0,(aq)
H2504(a(]) — 2H (aq) + 5042_(aq)

GE O (G

HNO, (I} + siff ———  HNO,(aq)
HNOj(ag) ——> H*(ag) + NO;7(aq)
@ e 9T Ay gaed e gRfTe =3 oFt wda e e afSte e
aqed s wiRfTe 271 wdfie vde «fSies It PR SR AR I A
g =g «Fes watt 1 weR “AfRwid g Q@ Qs |

9.1.3 9t @fSre

@ «fite e sfemd grmEeei I AR G’ afere e e
s [fen s [fen w@me v «ffe J/ge @1 @\ - AT WEEFE

RORY
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) & R S E R MO P9

@ffe (HCI), p erelas e (H,50,), P «2fGF «ffe (HNO,) Beifm «¥
GFTeSTEl JITS, Y, BN I ¥AE AT 0o IS | &) AT YT 3o, (iey
P, 02 TR, A WA T SAfF4 S ToPO MY IS FACS I |

W IRGIFIEE Gffe: IETE GFRIRS i #ifFre Tige W @ T34 T IR
OitT ARGIFIET GfTe 3| g I Afare sifare wfs sifasict 2l egee
FAITT PH TAge IR AT GRS @fe (HCl) tofs T4t 271 9T HCl T8 @
QST AN W G @O YA R ol I weet S =7 @R g 3ferieat
X SN 1 q&P AT HC] afFTed ¢ T Siest T, L T @3RGt faiem
BN TR fiTe =7

HCl(g) + H,0() —— HCl(aq)

i1 w1l «ffte: TG TiRuwEe- Yo ~ifre alge 0@ 3G afie ot
Fq =W I Al Aiface @ik At No, BT B]ige e oA wdEe afie
HNO, tofd %11 231

M WG AFIeT @oTEa T L 2 FANT TS P @ T/ GR Oig et
e T ARG e @ FT @S A =W G’ @rerE I mif¥ ==
T2fGe e @ ST @S AN W G2 IIBF @SR Y AW A A I
©[@ @SR WG HNO,; W Sof=fsre (ste W1 HNO, TS AT Srfeifers
@ISTHT N (06 1 I (&) HNO, (& I (@Ioes g I 271 e Imify
RISTER 0P ST AT FACS AT 71 |

e RFeRT afffe: SR GR-SHT (S0,) W ~ifre wdAgs T el
qfre B =7 ¥ I A siifice afds 2w so, i 7dige T4 =W ©F AT
AefreRe afie (H,50,) toft =1

SO, + H,0 — H,S0,
9.2 HITF 9 FI9 (Base and Alkali)

FAF (Base): MYRIS 4g I 4igd Nro! FqHNe AR THIZE 4R GRS
T «fSires e i @ 719 8 #ifq Seoigy @ ©ite FigE I



P8 AN

Ca0+2HCl —,  CaCl, + H,0
2KOH + H,50, ——»  K,S0, + 2H,0

Ca0 €32 KOH T8 HFT Sniggd Trxk: FfEAT WFIT (Na,0), FAT THRE
(Cu0), a1 WH/ZT® (Fe0), TN AZGHIZC (NaOH), JEAPRIN F2GHIZT
Ca(OH),, (T YR Fe(OH),, TWITNWAN YIGAZT (NH,0H) T

SHTNIAN SR (NH,*), TN «iFd (PH,Y @90 <rgq Seet Famie 3 |
@ (O] OFF, @9 Nat, K+ 290w 946 A=A Cl-, S04~ Tohfva A @ 2@
qiRf@ @ Nacl, KCl, Na,S0,, K,S0,, B&5% S« (32 NH,*, PH,* &%« Cl-, SO5
o MR J@ T wEEE @t NH,Cl, PH,CL, (NH,),SO,, (PH,),S0,, 9% Besiy
@ Gfites MY FiE [ieam e ¢ 4 Seoim g Rigae abowws
e fRfea a1 ©i 3o @ uiie wiree 9w =i b a«fie @)

F4 (Alkali): g I 4IQF No AR @AFECRS YIGTHRE @ 7 ~Afice 71T
SRS I 01 @A @R W ]9 &y 26 S e (1) @eife 2k
(OH") AT APTS I AR (i) @ @t ~fifre TAge T© TR |

NaOH ¥, I FTfeaw 3gae @t OH- T wig 4k «fb «fiffrs &3
Fe(OH), & & & IW 7 e aftre oH- g+ =g g «fb «ifare wadl
W, «ft WY FEF | Ca0 FES, FF 97 IA Ca0 @ OH- T 712 | WL (Ol IITS
I RGALE TR AfAre TIAT FERSAER A W Ol T I ]
Fe ®E T g K FEE WS

ARIMTTS FR O A *WL JIAT T W @: 56 A7 F99 & @
Bt fFie 99T A W O WY AT I_GART W T IH Al
AT T @ I T I I | OIF Y WA ZGHZC FR (NH,0H)
T |

9.2.1 ¥Y HIAA LFTR

Q@ siffg ST T AT FR @ W @ TR LN T W G2 GIAE Y T {19
ECIRET
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) & (R R M) Be

B A9t @3 GBHER I S 7Y EIfeAT YGHRT 714 S | FAA
oo it @ ea (GoBbSET B WY @I I WA A Toud e
e If 9 IR0 AKE, QRSO (GIHBHOERE WY ANTY AN NaOH &9 e |
a3 @3 GHHTET TP e FONH Frorer 2t FA18, A e FHAR Fore ez
I (TR | 92 A[F (TT @RI TF, TG T4 #Y 7 TR (AARCE [ IR

G©3: 7Y NaOH &9 T® Wex 1 saea1 @ 21 Fifteet wqgfe 7S =m =9 a3
foifoee ol =g | F1F B3 7y 43 2T SITEAvA TR 20| OR FAE P A
20 @i weed e a1

9.2.2 {1 T Al =1y Fieaq [fga

ey AIZEEE [ANO,),] | (FRPT ARG [Fe(NO,),], (Ffee FRWES [Fe(NOs)s),
e MIWEE [Zn(NO,),] T 4req #eaa e =g wiw [iFw T 7S qroa
PRGIHIZT Ty 0T | Sy, G WY o9 FIZLE0 99 IR I AR | 4O
MIEE o9 JOI© Yo7 (FIAIRT, (S AGCFS, o] PGB T o9 I
JacETe AT Yo AGSNIT Teoy W1 v 4] MIEE F<edq MY 7Y Wi
Rfeat e 2= @ =:

AI(NO,); @9 Jitd -1 NaOH @9 ffesan

q3B (GIBHTE Al(NO,), 9T &34 T «F NG FES FI5! Y NaOH &I (it FH0A
e 2RERAIRE [Al(OH),] €2 NaNO, ©e#i§ 2x| Al(OH), AWl AT T5TH|
e (GBHtwa e o 7 aR EEAIN AIRWEE NaNo, ifite adige @i
it 1 «ft SHifre @it 3 e e ) S R

AI(NO3)3 + 3NaOH ——m Al(OH)3l + 3NaNO3

CFAIA F2CEB Fe (NO,), 99 MY g NaOH 9 Rfgat

a3 (GBHBBE Fe (NO,), OF &Y W@ @F WY IS (6T 7Y NaOH &4 A
FAE (FAT TYIOGIHRG [Fe(OH),] €3 & 0 @ysrw+ Booy 2@ @R NaNo,
sfifAre wdge TP AT F=AEG R

Fe(NO,), + 2NaOH ——— Fe(OH),| + 2NaNO,



DY TS

&f4® TREB Fe(NO,), @7 Y NaOH @7 ffean

G0 (B7BBEE Fe(NO,), €7 @9 T @ ¢ WS (0! Y NaOH T &7 FICA
Fe(OH), @9 #EE IMf ITf qysTml Teoiy 20 @R FAifSa F13WG6 NaNo, e
TIPS TP AT |

FefE% =i

Fe(NO,); + 3NaOH ——  Fe(OH),| + 3NaNO;

Cu(NO,), @¥ A1t =19 NaOH @« fRfeat

@35 BBBTE Cu(NO,), 99 T N «T Y IS (FI6! Y NaOH &I @15 ST
T TIAGHARE [Cu(OH),] 93 TFIT Ty AT GHTH ool =W @2 GAGAN
TIZLEG NaNo, ~ifire BIgs Ty e | 7S e

Cu(NO,), + 2NaOH —— Cu(OH),| + 2NaNO,

Zn(NO,), 99 TR ¥4 NaOH 97 Rigat

qIB (BBBEE Zn(NO,), 9F &I W T N TS (FIB! 7Y NaOH TI &Io T
f&es GARE [Zn(OH),] 9 M fq TYeTwo ooy o W9 FfeTN WREs
NaNO, ifTe @Ige TPy <Ate | AefHro i

Zn(NOs), + 2NaOH — > Zn(OH),| + 2NaNO,

Toita [feaEite ot 17, (o] AI3G0 @ A F19 713t [iea T961 @ «igq
QYGIHIRCCT TLTHA TR 7H |

TS S<edd e Fiaq [
G A I FH2C (NH,Cl) @ @3 g F19 (NaOH) @15 FH0 Syicaife
[ (NH,), CTEAT @IFiRe (NaCl) e @2 wiifd (H,0) T=oiF 7H |

NH,Cl + NNOH —— NH, + NaCl + H,0

WNWWWW@@WTT%WW! @RI SHCHIfES e
e WK {3 @ NH, W SoAs | @

RORY
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NH]l + KOH — NH, + KCl + HyO
2NHCl + Ca(0OH); ——p 2NH, + CaCl; + 2H,0
2NH4¢1 +Ca0 —» 2INH, + Eﬂ-{:lg + H,0

9.2.3 Witad RS 3 i ot

it TRt  cifba Yt o 1el Aol wmm i, v wi
TR A W Iy U A G BRge W S Y Tt whERe ww
TS TUHEES W Beoly 90 TR (79 TGS WITNs YT Wi 1 sl
TG BA |

KOH(s) + % — > K*(aq) + OH (ag)
NaOH(s} + *ff ———» Na*{aq) + OH(aq)

At O TR e wsw %) wrafare oifre @8ye s o
A i e oifae R st wEe e iEHite wEs b W oY
#IFATS SR AT Wk EAYS T (R 4T T NS PGS WEE Sy
)

ek, A wet Wit o, o el g e i | e
ZEmwiRe ahw S o wEe YRR wwew S Bhiw el
waeda 3y e v o1 e wiy ity et el ambie o ot w6
R Y ey wEe A wie o o e wieE e gRmgite e
“fiai orer iR ST T dieE

@mw-

| Frsr 25T e i ) o ot I O g3l T e afa
a1 AEES wmhE et B
iy AfREfiT e 2Tt amEe A e T
vy TR P 3T et e am vt o
o (1) ACEE B Spicaife S oot <t =

i M-, PP »F-20W offt
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9.3 ¥ «fre 8 My witaa waeidl
(Corrosive Properties of Concentrated Acids and Alkali)

15 PG (e A6 FIH WSFS FAFET 0S| QT FE-GMG A9 MR AN G
@ G W FACS 7T | AU I AT o1 % =11 e sy vty afSTe =1 iy
WY S Y P (Y A SICE BANGS 909 1Y B Cold TEl oW

o SRS A e B 2 i Wi i o T ew e iR i
A I8 TR T TR | Ao TR wieie T

@mw

TR @ e AP WAt TR 8 v o o

@ afeB T e ot Gl v ot B St Thg At g
«it FReiEr 50 mL Y SRR aFE e g 9t el v 9T
Q3R WS e e FITS ST G SRR Y i e g o
dreEl wes ST winar T TifiT uT dite R W AR T eiEE
e e Wy ey o weir ites AR T T oM Tl W
Budvm |« Ty Wity Swprety i cdater

1w o a3 Rem Weke oFe whel RinFE o o= g «Bs)
AT I ] G EH ge g didl werr ofw v i ol
PR worE (It T AN JHHT oF Are « oo iRt wers
IR e Iz W Few e wem eliven it 73 I e T W
U qam NPT wew Sue i civm @t ¥ o Hel &t
AP @ <A St 6 e WARE qfe F9 R om I AR

m‘iﬁ:ml

B 31 w1 w1 I T o s wiS ARE B SR S
e ARt qr Y ww wiie o e oReE wm e 1wl wfie
e St w1 e, 7 ofe WY awd B ofre e w iy B

oS
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) R E E RO 9T

TERAR I 1 I AR HE ey gqed 9 AAfqwied [{ige sAfiwed $@) awe @t
3% Tegere! S I |

T GG — % ANt 1t (@15w) Ty 27

Oig afte — @ sffasee H (ceiba) ey =

(4TSN Ol *FIF NaOH '8 T 4 NH,0H A8 #ar% Ita wl I (¥, NaOH &34
G wige Tegere! B FA 1 AFIGE, NH,0H B9 Iiod I Tegere! S |
@ A%l (TS ANIe 27 NaOH SI1§ 14, FH"6d NH,0H 7 FId 1)

9.4 pH 49 419l (The Conception of pH)

@I T TR 2Ppfe wHE Afe FAw 7 fmers agfer Topm s & pH
qTT JITT T | (@I TIEF pH 2T @ &0 Tof® [R0gied SRR (HY)
AN Yol sAoiifams | wiie-

[pH = —log[H'] ]

(pH G 3T p (RG QTS &9 H I© QTS (71 27)

[H] @1 H* QAR (T Iaial wdfie 1 o q1eet $© (e H 9iFw 960 (ot
CIATAT -

1 fotbta fw stifars H+ 9@ wAfaset 107 e
s @i pH = —log[H*] = —log(107)
To«T, A 4T pH = 7

GO IXAF T (I A AP (A G (12 WA I @R 2H

I ey stifce @fSte a3 =1 g afife @ stRed 3W HY @9 =2 10 9
s i dfS FIbica 1076 (I =¥, ©IReE BT pH I IR |

pH = —log[10~*] = 6
H* SIA ¥l I© (¥ I pH G T ©© IS ATI|



3o T

=W Rregmr 1S w0y i vt vt =3 o wiem o e e e o g
e o e e i e 1 O Rt T 9w

T SRR o W GOt IR R W o O el 3 Mo af P 107
CRI™T T A O pH TR
pH = —logf167] = 10

wdle, pH R TH 7 (TF Q0P T | e, A B pH OF T 7 (8 @ pH
¢ Wi 7 Qeud o oft Fiwe T wiem ofiee w1 ot FeeE &= 0wl e
T pH O AN 7 (I T T o iR, 7Y afifer 2w v 3w it wRew
pH 919 7 4T RN a W i, &l il '

9.4.1 pH < *ifastef
pH oF R IR O pH 9 [IREW 6 )

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Figram

hsmzpﬂmmmmpﬂmwﬂu

pH C%%; Afe SECew T pH < Wi YT 0T g T CICRIT $AeE et
ey TWT g IPeR A IRRT oFem pH O Wi 0 N 14 4w v =
=

TR (WA B pH T oI W 7 (IR BT (RN (IR RS TR pH oW
WA 7 oF T F0 WORUE GRS WIE B0 pH oF W 7 oF &0 @M oF

CF SRt MR «Fes pH @1 TR 0 &R TR W SRR pH 9F TH
141

2O



2030

AP TRE ANS XY

pH “firsiT i &30 Qg WHeE Y o e pH R swe w
CEarEl B (O] | Wt 1Al AU CPIE B pH Freieg iR A @ it
WA pH <7 T *Rmitvig vy 38Frerf Mot (Universal indicator), pH coioiig
{pH paper), pH B (pH meter) @9 Tegw 91 70

Wherin Foke: ARy oGooss SoMer fay o Wherfn Foes
(Universal Indicator) | fo7 o1 pH Wiz wedt RofReifer Rofr g R 3f awe
T | (I T o SR FoPie a3 e e of @R W o3t i
A 4% PiitE Leherin fotes Imw o Jon it TR WS Gt
TERwrn fofie @ 39w &2 @ of oY I % 3 PhRerin Rotie s
withT o wiee R == pH et =

pH i WS pH T §40R pH < T WFE &0 pH (" T30 T4 &
(I BT TG «F [ pH O G S0 oiAiitEe T AREes Wb B
% pH Wit w0 pH cotices f g o oy wr G i6 SOieie Fwie bib etk @
BIBT A EIR pH Lot o oy WSFA T4 pH o F 9 W7 1)

pH Tl awiAl #9T pH 91 WK w0 pH b T9aw ¥ o) pH Rbmm
Yo ww &Y BRm pH b b ey o @i pH AW v
TR




2R EMIEE]

I cdliR: BIUeIE pH ST FRE &) POl IR FREwTe FoART (oo
YA T IW | GBI pH 7 (S I e THIAR (o19AIF 1T @R 7 (S Q¥ =0
B coteita Mot 3 g IR |

9.4.2 pH 99 IR
e, Gmer [fen tag aPmlae Riga, 2o <=0 pH 99 g% WA
A5 @t =t T4t 20

FRTF@: FACS pH 7 [ TN Tfew o e 57 v W e [few
o, Aif e 3031 @3 &5 ST pH @ T4 6.0
A 5.0 47 TG T S O R, W pry Ot 9-01: e {few

OF T 3.0 €F FT A 10 GF @ 2 WBT TR SR pH |

QY& WA I MBI pH qF WA IW owm | dew AW | pH

ARIANCS! §9 (Ca0) 2R 41 T | WK WBF pH ATt L

a9 T @G O ARINCS! ST AeCEs, | e e | 4855

(NH,),SO,, SUCNI"aN F5F6 (NH,),P0, Toiir i | 6

Y9 FAE Wibg pH G =71 £ 7.43-7.45
A 8.1

wo [{few teg abmefe [Rieaw pH: ==
fifen o fifen o aemafae Ries <6 o9 wv
e R[iow wwet [Rfoq M pH AWEW 271 SAITIF =F GO Sl I 20

&AL (Cosmetics) TIAWA: ¥ §F ATRIF FACS, G G T907, Fo 7=
e R ffoq Sl 2Tt 92T I | T pH 4.8 (AT 5.5 97 WY I T
i egfen q e \RIGE wiewd 9 [k efetary I ©ig &NYAT pH 4.8
(AT 5.5 AT S

9.5 &%y« faf$a (Neutralization Reaction)

ot S, @ffe S w0 H Wi 09 @R FIE SO E10d OH Wi I | iR «@f e
8 FE qI@ e FaE  Ptes HY 9H @R g od- o [fsw s
TRA I @YF— HCl “ifite H* W9 @92 NaOH 7ifAte OH-wiH @1 & &9
R @ A fiffre Fa afites o a3k F1ae oH- Riear 3@ ifF oy 3=

R0RY
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G TeFiae AN 239

«fres fe Adree TR Cl- 932 FIET e aEw (ST @ 7199 (Nacl) Seog
IW 1 G@FTe W MY [ST @ 719 ¢ iif Seom e R[S epw [
I @ @ RiFace e o ey QW 99 %9 OF FEeY J9W @I 2w
e Fqe o AAifN Teom I

HCl(ag) + NaOH(aq) —> NaCl(aq) + H,0(l)

«fsre w9 =9 “Aif
Toitaa fAfsace oot @ (e Wyl offie s @ Eiftam ke
Fedged e s Iwd 2 (W IgiERe afte v o efea
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11.2 G (Hydrocarbons)

TG TN Y I 8 YIGE @7 FNAA A6 @1 @ [’ (cH), ¥R
(C,H,), TREICRTT (CeH,,), @ (Cote) TN (TATe3 iR AMe19TAITe ST &k
RAJGITE QO A (FICA G @2 |

QRGP T 73 &0R: (i) Wb ARGRRET 8 (i) SERHDT F3geEA|

11.2.1 wifeCeBe A3 (Aliphatic Hydrocarbons)

wifeebe Tibe o 2@ viee) « @ftr 2@ e difie o @ shear
e iR @ @w QUGREET AN WiEEtE QGSET T @R |
wiftehs @ 12 @R () T A @R @R () I P
QRGIFIE|

(i) 3@ FIF=1 2RGIET (Open Chain Hydrocarbon)

@ FH FYRGPRER I PR w2 elited I 130 @ 9T AF | ST
T8 P QRGP 0T 1 (@Tw:

f9®6A: CH;-CH,-CH,-CH,, 3f4: CH,=CH, T@fift 1

I8 fIee QRGPIRA WRIT 9@ (saturated) @R SPTF@ (unsaturated) ¥E 4RCHH
A1

(a) TR | s 2IGFIET (Saturated Open Chain Hydrocarbons): (& I8
fies 2RERRE g I 9FF I (C-C) AF, OF TG [ A
QRGP A W 6T | T

(&I CH,-CH,-CH,, CITB: CH,-CH,-CH,-CH,-CH,
(b) =8 38 FiFel JRYIFIET (Unsaturated Open Chain Hydrocarbons): &

T e IRERRE 9T A GIIEF I Gaww A IFEA-IEA G A,
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11.2.2 SRAIBF RGIFIET (Aromatic Hydrocarbons)
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11.3 TS ARTGRFE: SR
_(Sarl:urated Hydrocarbons: Alkanes)
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(i) v oA wvrer o TR e (cHy) & fices, 98 e [t
WM (CH,—CH,) &F 3, fom wida{RS wivma= (CH,—~CH,—CH,) &F c8lita @t
B FEAREAG WEET (CH—CH,—CH,~CH,) &5 TRE0 af oremt Wame)

(i) COPIFTT o JET AeYR BT SRUPE WO (N o (ane) G W
At 9 @

wiEn T (Alkyl Group)
I T (IS RGO S e F (7 R P O TN OE
N T 0T | Ry, SR AR OIS CoH,y,p, OIR SR PR R
[T FW FNTS T W C,Ha,,.p 99 ARRTE R-H PTe o it et
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7 HHEACRCNE AN AR LTS
P TRt )
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(Methane) 3
e

2 CH;-CH
(Ethane) SR
cATas

3 CEFCIRGIE
(Propane)

4 CH;-CH,-CH,-CH
(Butane) mhE B E
(CTBH

5 CH,-CH,-CH,-CH,-CH,
(Pentane)
QA

6 CHECH: - CH-GHy=CH~CH}
(Hexane)

7 CQC’BW CH,;-CH,-CH,-CH,-CH,-CH,-CH
(Heptane) 3-CH,-CH,-CHy-CH,-CH)-CHG
e

8 CH3'CHz'CHz'CHz'CHz'CHz'CHZ 'CH3
(Octane)
ey

9 CH,-CH,-CH,-CH,-CH,-CH, -CH,-CH,-CH,
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[

10 CH,-CH,~CH,-CH,~CH,-CH,-CH,-CH,-CH,-CHs
(Decane)
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Ni
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BT QRIS 180° C-200° C TR
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(RAF 4 IRA MYEF T AGERET oA % OFNaR e oI aofget R
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gfew@efd (UV) o Seffere fitaema s @ifes it Fam GoE
Teofy 7 @3 Riga w19 4t ey =W

CH, + ¢, —UV CH,Cl + HCl
QG
e : qi fies
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@t - TIRGHIE REleCT]
o= o= FaRe
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izt . SRt REWET]
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WS o e R
s s FART
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CEIEY
11.4 ST QARG AP 8 SR

(Unsaturated Hydrocarbons: Alkenes and Alkynes)

11.4.1 SGEf® (Alkenes)

@ (&R AN I e oee @b I fagwe A o wEfes 90 |
AP AR TIPS C H,, | WiAeed fAxeq swopseen (3fRe, caifm o)
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FYEATSER (Cl,, Br,) @7 et Kigaw toeg “Mid Toiy I I WAPAE AT
Wy &fei@ (Olifin, Greek: Olefiant = oil forming) I |

EfeEd NP
IUPAC *WlST® S[EFER N (FF @9 (ane) IW W@ 3T (ene) @ IR
AP TAFIS FACS 27 |

EEA (Alkane) | @0ERA (Alkene) | SWERFER ATFS
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wEfeEe ogfs
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Te*s A0 24, CETT (@FRIZT W A Seoig 27

CH3'CH2C1 + Na.OH EE— CH2=CH2 + NaCl + H20
ELiEg| Cifea JRGHRe gfem Fifeam @iz 2
Rz

YT (AT RAFETT R A 2T Aol affers Tove Far 3R a3 «if
By 37

CH,CH,oH 280+ | cH-cH, + H,0
EXipG| 3w A
HEfeEa aEEHAe g3f

SIS PEA-TEA fagww AT | 92 o AT FIACe @t IRTOT Y72 AeH
IR et @3B T Al 2o Wit wemnEeeitd iie | gEae i@
TR Y AP G I (STe T G IS G weeiage ¢ |

QIYITET FIE: (e AR Soitfore 3R=ie Rgivena A 180-200°C
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AN et v e geRmer Safefere e siifva Iter s ©w ©ist
q3e T% Bitst RiFH o7 2Ae Teoig o)

CH,=CH, + Ho0 _S®OMEREHHA - oy
ERD| A TISEe e B

WEARIEE AR G REwT I99 I [ @32 CigFm e o e
RO I37 1 =W A7 93 [ wore g

@fE FAgeE: R g FF wfq @fFE w1 @ T 2 @ e  @hw
e Y RiEm s ol 2w Sedy @ @3 Rivww @ftw @s 3
FAAINS 7T T W QRIS @R RigH awd v TR @ e @ o
«3 et w4 awifds 23

CHZ = CH2 + BI'2 E—— CHzBr'CHzBr

ECC I IR JC

ABIFRIT ATBINHG (SN SRHE=) QA Tiq: 2w g 2B ATOreiieas
@3 cArEife TR @R @R SBIFE RGHRT @t A R fEw Seow )
g3 Rfigam Bfmw ARt ar ot 3 Feifte = S g
FRGeE B Risw amds a1 3T @ wrrg @ o @2 [ wet awifas =3
(2T BRI At g3 A5 YRgEize [iew s @ e afEew
tof @GR TN SfFeW @I B Aif 3fAee e e aeiaee Iw
Zfafer gi2<e Ty A 1)

CH,=CH, +H,0 + [0] —KMNO4y cy OH-CH,0H

3fem NS KOH IR gEse

R sAfmaead R ey sfard sfEcets Ssfeifere 1000 IRFSA Bitot @
200°C SIFIAR 3T Tere Fare 2Afdfde Teoy 211 a3 RiFaiee Afmmead [Riga
1 @3 RiFaw 3w e 3= =3

nCH, = CH, 1000 MRS 51 (-CHp-CHy ),
3 200°C SIoI@T, AN SfFCE i

R0RY



RO

S T G R3¢

11.4.2 SiERI2A (Alkynes)

@ &R @t I e wee It FIEEIIdN G (c=c-) AT O
WEAFIRA | OIR AFIRCET ALY FLLPS C, Hy, | SEFIA @fdd Foow 7@e
T 33T (CH=CH) I @b

GEFIRCTE AP

SR AIGE (IS @9 (ane) I M W2 (yne) @ 363 TSR AN
A W @: CH=CH 99 <% 323, CH,—~C=CH 9«9 7N (A2, CH,—~C=C—CH,
qq 9% fTTBIEF-2 1

AR d7gfS
FEPEN FIHRC  (AqF: FEPEN IER0eT W AN @ FAE 3BT @R
RN ZCYIHIZC T = |

CaCs + 2H,0 —> (H=CH + Ca(OH),
IR FRe Ay 3T FHEREIN GIART
AR AT of

AFIZE AT G AUF| QA @B I =gt @32 oy 136 vder v
QTF | ISR G FHo1 IR (808 AL [FAT qesiaes FeF 1

QIGITHA AL (ONF GF WA (T o, [Fa qoRea Toffore 2Azws
QTGS AL 180-200°C ST TE*S FACET 0T TRAT 27|

CH=CH + 2H, _ Ni . cH,cH,

EIET QUGS 180-200°C (AT

QA AEE: PR WG A AT @R G @t FA0e 3R A T @
BT AR RiSH o GF @ 3T ey o) @3 [T @it we 9
et 28| TR (@ ST it o @R fRifswt vt ewifae ==

CH=CH + 2Br, —— CHBr,-CHBr,

3z @fi= BRI FA



QY TN

AN AEEA: 80°C oM@ IR O WP 20% FAFose e @ 2%
TRFCRT AEs G390 @9 T AT Ty 2T |

20% AARPOET AT8, 29 NAfFCT AETCTs
> CH;CHO

CH=CH + H,0
ECICT I (T 80°C EXon]
11.5 SHECRIRE, SRz 8 Fife afite

(Alcohols, Aldehydes and Fatty Acids)

11.5.1 SGIECFIRA (Alcohol)

@ W& el ARG T (-OH) R AT S Semepize 0| o g 5y
QT TG @ (-OH) AW AFTNS ST ERHIZE I 77 A (TN &Foe
CsHs—OH)| SHECPIRCAL LTS HLPS C, H,,,,0Hl @ @fig oAy swop zor fateet
(CH,-OH), f@SIF 77 37 (CH,-CH,-OH)| SEFIZEE R-OH e evm Fa1 T
@A R TN WA T @ @faq euw s IepeE IR owe amief aaqe
Aiface e wicts fiffrs 27

FAFAY: SRR ANG T e’ I @ 9 (ol) @I FF WAEIREE AwEqet
4 TN @: 3 (CH,CH,OH)

SIS

3R @NRE (AF: @ IR T WY AN JUGFRT @7 T g3 @
I TB* FAET 2T G2 G QWIZT TeAy o |

CH,CHBr +  NaOH — A  , CH,CH,0H + NaBr
QT ZR AN 2Rz oGl e @z
11.5.2 ©BIARI3S (Aldehyde)

(F te) Tt SERIERIZT g7 (-CHO) RWiwiv Uit ot SpeieRize e

RORY
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s sl Ay 308

AT WA ACR i e IW T e (o) M I wiMibeite W

ArwTEd T T @ MR (CH, CHCHON o odfie o sweow =iy fadiie
(H-CHO)I

wmftgrey ol

A elem; 80°C oM BeRRN o Wor 20% AmERE afvw eme 2%
THEEET Aot @ v Fa0 91 R riH =)

CHECH +H,0 20% TS s, 20 THRFGHT A0 oy g

WET R 80°C I

o 11.04; Fwifee 7S fafew o anfiom)

TP (Formalin): TPfbwls @M o 40% iR ER4F FiPm F0T)
BN 40 S Tl =i s0 B o 4TF | A TaPE o T T
o) R o enfivag e e W TP TR I W@

11.5.3 tory W 3t Wit aFiw (Fatty Acid)

o tery ciiet FEe vt (-CooH) i Wit wite teR «fw 3t Wit «fw <
e GffE I RN RS CyH,n, COOH| MBI FEwT R-COOH TR siept

2 | IR P T RIS R C,Hy,, COOH]



AY AN

ANPAY: T AR IS AHE IFF ‘e’ Im e wfie afte (oic acid) I8
I o1 Gfited [N 9 W1 @: 3R «fie

i afres evgfe

[T (AT IR W 7Y AAFoae GBe ¢ By TRt @t T
FYTE «fTe Toom 271 (AU BT TIREEE ¥ AEFeRe abie [few F@
@ SR e (o I CIR s S @3 e [few 3@ 29mEe
afre Ty +0F 1)

K,Cr,0; + H,S0,

CH,-CHO + [O] —_— CH,;-COOH
e TN AHCST 3 «ffte
it afres armate of

oi qif: e W @fe 2w v «fe ) wif ez @l g N s
e 271 Wit  ffited o@n w1 N Foarte @ @) Wi afte =i e
RieT 303 T4 ¢ f7 Teog @1 @, AT  Fe @ifvaT IR &an
e e R s Efeas ANt 517 ¢ A Sesiy w1

CH,COOH +  NaOH —————  (CH,COONa + H0

YT Gfe  EIfeam QRgwize FfeR 3AEG Ay

foraiR: 2URT abited 4% (ATF 10% TN GO SR (Vinegar) I 1 o=
YR oS @ AW WFHFS RO I& 61 @ T Y AW I AT IIAF FACE
Oy FICBIEA A 5 GATS AT 1 T AW A Al

11.5.4 RGP (AT WP, WiEAG13E 8 &1 afiie dgfs

cotval ffen eiemm wesiee, wEtRde @ tod «fie eFgfer Tl (&R |
CRAFERITE a4 T 20R JIGTRA (SEFH, SRR 8 SEien) qaR 9%
YIGFEA (APS AP, WAGLIRT 8 (&7 AFE drge T4 I |

(i) s TefFafers wrg R A R e A [Kien sw@
IAFIRE YT TR I | AGIEH AT-SHZTA ToAffSre wpEie Qzugice
@WIZres A RiGH I WA QWZC TeAY T | SEAPIZe Yeie Giieam
QIR T G_eid AR [IGT Sz Afdde =71 Tooiy Seiies

R0RY
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< Awiv: iy 29

WP ®Ee (K,Cr,0, € H,50,) TF TiAe I AT WeeR3e/ Ao «de
AT L&T @fite offFers 23

(ii) Tofe abites Ssifefere Spmfed 300°C SFNIAR IR 60 IFHIT T JTHR
(H,0) WY Risa a7 WA Ty 1 2% TARORT AFFs (HgSO,) AR
20% JAEfFeRe «iites (H,50,) EifRfers wridT (3213w) i g A [{fiea s
WG BT A1 O Hgso, [T ey s av a7 fgesiiee sa
T (G R eive EEE T ©ie 8 BTt IR SRETEE q| TR A
o] @fTe Bro =W

11.6 SRR, WEMEIRT 8 (&F AHTed JI2T
(The Uses of Alcohol, Aldehydes and Organic Acids)

wpecRiRe: fiae g arrfae smid | Reiwe oo o apmfas smid avge T
JIZe T IS e el «fte, f[Rfew tew «fites @B avge <4t =11
YT A4S RPN, FEBFA 8 ¢3¢ ¥t wke e Qe I |
FRACTEHIE (ATed AT 9FY Firt qa @oTRe it @fNe eyy /2w
4 2| WA 96% TN GINE @ROFIRE PHfHG =1 ~AR(wey fFHirie FmeER
YT YT AR | ARPO FAe JIQE S OfF T F41 21 64 ¢ Iy
Rt rote oy MRt @ebEies PE5 A e @t [Eg @ 329 349 |
arF (RS ARG 01 FF 92 4IgF Lofd APRIRFE I I T @RETGT
45 T T/ W1 IO Fifew QT GEfag +ffeee 2weE it e
G IR A AR |

BI6 (B, oI, O] @ PO (TP A& (Fermentation) ST W[rRA erge T4
T aget B =T Soere Besiv b i a2 e e (RE)
MG T | AN W 7 9T (g @IWIfATe BT avge T (eea i
%79 T | WERIAE GEil ROTE IJIRE F961 G QIR g $o=
I I, WA AR EeIE A T

WeogRe: WEtyte g e [Rigaw [y oifts o ot a0 @
AT 9 TR GI9F Ao 7 ot Tere T (AR Al Teoy 371 (At



o TN

“Aferie ey oA, ©iRfAe (ofe, e Topin 2ifbe &<y tofd o1 = 1| FRAFIGRIZE @
LA (AT TArOI ArTigeae RigH Tefa-waweieaRe @fem Sesy 21 T frad
cglB, 2T, ot Topfer Cofd e TS W

teq «afvre:; (o) fTeeT R e abited §e i vde | (&) afTe SeEd ATt
TN | SR (RE T (TR «fTe), cogw (BrtiTe ufte), wiR (Frehe «fie)
2o to Wfere 4RI RO gz 31 (o abites JRGRAT /ST FA9 FIe!
I GTF A RTHFS RO TJIVT T4 2| WS @fees 4% @ 10% &
IS TS I 27| TSTalq 7] '@ SibE A HIF &) 7S 2 |

11.7 “fei (Polymer)

@ RS @I Mt SEe et Fa WY A @ W IR TG 0 IR 6%
ffeaite Afemad RiFA (Polymerization Reaction) =1 Afessd ffgam @
(2B TYYET TR T IR AT AT B AN 0 G (e T
@ JR 9q *fFe 77 oI sAfre @g I GBS AT 4T JY A ©F I
TR (dimer), foafs FeT9 AT W W T FRAT (trimer) | TSI WS
AN @F Y T T AR S T AT A G0 4 T (i
@3 (lifbms epmige afes «fs wAfera )

sfemrace R[Rfereir @fdfken T @re #im o Woa aFfe SEd = 72
A7, T A A TS AARTNF @72 T A |

11.7.1 FCA&A i O A (Addition Polymer)

@ cfReed RiET T S e 9@ SR MR | AN
ARG e o @ ©oitF AT e [Rigw @ = A=
e [Rigam afde femims Saaem ke I

e AAferiaead gt : A ot wiEren SsiFefers 1000 IgwSEa BTt
8 200°C SN IRFE Tere IAE AN Ty = @3 [RiFwne Fwaew
e [Riea 3 2 [isaw R T <= =7

RORY
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nCHZ = CHZ 1000 W@ -ET9{= (_CHZ_CHZ_)n
gfe 200°C SIo/N@!, AN AfFCET st

AR (Polypropene): (it BB rRIZres Toiffors 140 atm 1A
120°C Sy Tee saee “Afeifs Sev 2

nCH,=CH(CH,) 140 JHS BIA [-CH,-CH(CH,)-1,
celifsi 120°C, BIEBIfN FRIze sfeceifsia

et e G =8 8 Tl sfraim fw v, ke, st agfe o
4 A

Affeaids Grige It Bkt (Pve): foHiza @RRerE o) AR-omidred Safefers
T B9 g2 T oAy Sere Faca sifFfeniza G@Eiwize at Pifei Sesy o

nCH, = CHCl ~ O% O, ©% St ey cpcl)-,
fonids FRRT o9 A-wHILT “fe fomize @Fifale

11.7.2 9934 AT (Condensation Polymer)

@ HAferasae [T AT APTR AF#ET ML I8 [ TN T8 F@ A @9
H,0, CO, 3)iff wopiiae ot iR Afeizeas Rigaite heew Afmiasae [{fem w=
T Tree sfeead [RiFaw Fgem 6 : 6 e toft =™

AT 6:6 BeAM: BIRGIAIN wH{RT W7 TAfRfore EEfiffem wiR-epifim «7 e
Tiifefers e Tese T4 - 6 : 6 BT T |

nHOOC-(CH,),-COOH  + nNH,~(CH,)¢-NH, Tio,
wiftfre afSte R wiR-epfE A
(-0C-(CH);-CONH-(CH,)¢eNH-), +  2nH,0
N 6: 6 o

Tera TofF fofe wea Aface wikiw 42 ot o 311 I3 digfes #femir a3 faw
sAferiq a1 2l |

T R0y, PITH- 5F-S0T @



W AN

Argfos Afma
ApfeTeng wme AT Tedy 21 @, Tetma CRE® @ YBib bz Apfes
AfeTE, T PRYS PIE Y (AT Lo W)

celifo SEIE «fees AT TR oite] FT G0 AIFfes AR ANwmE @
*Ifey SEATN, THAENE, 2f7i@, BTt ¢ Breiide (e 7 B TR A6 ARIAR
GE PP @ 2o PR TRt F9 TR

BfRe 11.03: f[fSq wwta «femig, ©iw «F @ 37T

AR AN | TCANER ALT© Afericaa «f EIELE]
s CH,=CH, e 6t W A, 25T
BINZ A5 5
sfercelifom CH,=CH-CH, RS 61 W I, 2o o,
BINZ Ao @rea
Afafeaiza CH,=CHCI *g, FoN @I sfifer =12+, e
FHige (PVC) AfefdcTd g o | weifaqi®) s
TR
N2 6:6 HOOC-(CH,),-COOH | 5F°5CF, (518, ToAIN | Plaw =g, =,
8 Aitex qret
H,;N-(CH,)s-NH,

Jfem «femim At i

g, T, P IR FIICA *ewAs I0ed 26T (plastic) et | gifSwE
FACA T €32 R (G @A PR ST TR 26T wwB arig fas =
Plastikos (TS| Plastikos & TET *EMG 7o W2 SAfoRE 2T wesft s
7t gt s ot T Rodwms i, it a3t ool a Teist s
TE WAE TN A P TN T AR AR A, (WTF, I, (GRE, (BRE,
M e, siifvg By, oM, I, w9 Ty AN g FAN G JEFOIE
AT T JI2T 1 27

R0RY



RO

AT FPw: G )

11.7.3 iP5 IR AR ¢ =it

FeuA ey I A 25 weow Flaw ~femm I3F 7 =R @ o o
IR &pF ARG TR e, AT e omid wMime AREeT &
R | B @ SR A AN e Qe e fRkeeie wfew o)
TR QYT ITNE FAS AR T | CICHE GYEIR I T ST FACS A
Rl @ el SpifRl (4t fRRh e ¢eive #ife

AR4i: 25 wew md @F St eeweAE & @ dEReE, [fow
@R 2o, [foq S0H3AE, IR AFe uEme f$g ovge 4 =71 Qi tefdre
afeet Tefgeet 4y, AP o @F: 9, A, @w, I Toxi 7T T 2!
BT G I S SffeeT | DR ol S 1o e we Tomrest f]fow
IR & tofd Fare «iift ) site [foq w@tr 32 [ wsdiy @ e«

TfRl: 25T S TRF TROGE TG YR ZE ©f AR T wowd | wiwat
@ et f&fet WifbTe At siface cfer et e 3t e afEes 3 1
Aifce oo “Midd Y RiFH I Fagive W g AR O I@w AR
5o 2% T @ JFORT T FTALFS T A, (STTR AW ARLT A8
ffea s 1 o Tiftce I e e ©f @ T @ AT TE 1 8 odfam
v Y019 | (1R M ARSIy 76 = |

AR FANT: 26T TSR THE @LAH-CIAT (e A T ot HeFwd I
TR AfFAES (recycling) I 7T IIYT T4 Tow| wwiee 15, 4y, Apies
(56! TARA G2 FASINY O AT (A oS JECRA | O A I IR &
SRS IR TSN J9Z© Af5e Trga ARTce v 2o tofd agomaal
2N T |

11.7.4 (& 8 W&] AT ~ify

Q@ TP ST @ FIFA @ TPE AR IR OF TR (&R @Y1 AR
ARG I NG (&7 @PTR AfFe 2@ @ Wil IxeR G e
@opTIz oifds = |



A6

tery ol wowg ait
1, RS (o e I o 1, T3 TFT QY AT WHR
AT @ e (cH,) Glee FEE T 7 T WRTETE

RS (H,S)

2. e Gt et zve Al 2. wte vty ARt s e
HE G A i ST TN W AT
3. 0BT CRIYPTIE AR T 3. TR CAIVPTSR ST Wi 3
T W e = AR, TN AW e = |

@ﬁmm

T (o9 GTivi Tt whe | sl e e wiew @it Fon emnes R s
AT (it |

B @t aET @ T dvie St e Serg e e gtes dirE
0 i3 <t T
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e i Sy

(@) =
‘qﬁﬂsﬁa‘n‘

1, ST 1A ST F0H1 O BT A7
{¥) 3 =it (%) 4 =l
(") 6 =™ (a) 7 =it

2. T i ciift @i aey wim ot 8w e <tiae

(%) C:Hy (%) Col0
("} CHO (R} C.H,

e CHeC=cH —Pfa , x _Bn _ v
Sur Rl ot 3 8 4 & aniy $u we:
3, Y clinfbar e $p

{(F) 1, 1- SRFET @R (%) 2, 2- SIBEAT cEfiTeiw
(M 1, 1, 2, 2- GRETT cAieew () 1, 2- GiRioH celfffe

4, TRV X Givif-
(1) >rerares g om
(i) giFbw leRrts g ™
{ii) Y =Torw =% A

fowswr it wida?
(Wiaii (%) ii @ iii
(M 19t (%) 4, il e it
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1, TI6-GA T IO ReHedd W efy #Rmn & 46 o0 1 W9 o e
Ry Beieer Tesiw <t =9

BtE mmﬁiﬂfﬁtﬁmm AR (WROW) oy

@) T e e 7

() =oiPRTT SCor Sl R e T A

() SRieE R I79T S0 9] oS e argfea Ifar we

(%) wiehy wps dary g R R vwive Twra Rt 9@t

2, wimem b ANCE 1 oIeE i1 R Ty R Y +fde =i

1)) 2CH, » HC=CH + H,
(i} HC=CH + HCl -+ CHp=CHCl
) pep-cHel AT, en cHCl),
(%) TR FT oM
(%) e EnRoT R 7

() i e Rl @& we [Afdm? o <
(%) Tieita el Rfdner Al R gafieass e Rt =@

X + NaOH = CH,COONa + H 0
cfEw R e Feimms Wiic]
(%) wimmbs g

() TP TRy e Frem B Lol w21 gy R e
() TRven Rl Tom 3w
(%) X it ufre T e fngad =mt)
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(Chemistry in Our Lives)

ety ooy e ifner wet g et o1

it wiw Tret v v whve Ritw ez 7w o)1 oF 1 e aEhE
WWMIW%WWWWWWW@WW
T R e G AR iRee ard crenl wer o 3t Wi g
formareiie Iagn 3R oo Bt AR Wi aRlE, e o T W
*RE RS IW Evee IR ok e W 2RB cwa aeRE
o[mivefe it wom @ SR e o Fre oge T @, g o, I
Tenft % e s e
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TR T v wmpde wEd, o ¢ IR WY R Iwe
il

A& e Fradiig Toaie et pH «F 3% T TS RN

wor Jaarf e wadl avgf o i T @ gl FA0S R
Fikve Bigg alv T 3 0T pH T s I AR

iy efdrarrrd S it FE AT

e AT Bl I FCT ARR

T 366 i e o R 2Rl it T AR

AT T TIET FLE AR PGS A0S 94

Rt e e B ol s9te o=

B, AfF e Y T G THECF TN TN JES RE S
e woe e i)

R FHE B9 IR WA 4T TS e
TS AVIET VI g e TS AN
Ve (A sitwie SRR e gt oRITE oA
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12.1 49ER 1%+ (Domestic Chemistry)

i WNE Y AW e R dad Temw s e e v, @i
s, B, e o T e o)

v =

e A omE @ s v v 9 cifta GElE (Nacl) iR ST AR
432 AT eAffeiey Cacl,, Mecl, 7% w0 By et adwe <) wElE, Wity e
Jfw o RrmRe citaw cemiks stent 1) iR ot T S o
e Snate A T TE S a9 vt R gy ofew o ek wiR
STt Aty sl oo bt <o Ay e FRE e SR @ R e
AT A T T Y I AW R e e T wT @ o Sl
B A T TN o] WEAE TR GRS e W GBS B wRwelite 9
5 FATeoR o T T O AT fpviwrEy Rign dfdsn sive 3w (9w
TTaT A e s I T
W% oarehte oF Wigw Aew
YA Wi e fifEe e o
i @e e e
firtr vt siffes adge =@
T g Ty siam e e
W v WA M ERE
G QI FE TR T 1
% HROTE S ety o iR
. : Iy T W W G IR
: AW AN NTE oTF | ER
e e s Ty TRNT WRG FW AW
W A T WNIOE M TS I e «RERe =W e ffw umm
= Nat, K+ 5% wesl @1 Wi o (I 90T Na+ oF 9i6fs &8 %@ Nacl
“iifa e R odrer 7% WiRE w3t =

NatCl 49 TH: NaCl WS I8 T989 o4 T | @ :
(1) IS AN WA SIS A1 | SHIRS Nacl 7= =1 fivewr Sefa g &

w9, VIR ¥ it



o AN

(ii) FIFITAF NaOH G% &°g® A9 &) NaCl I977© |
(iii) ©IRfRR 1 A 770 Ty eg4 B SIeTEea NP NaCl e 27|

Qe Ae

Qe CIet JF ARF e IR 9 IS QRGITE FRE6 (NaHCO,) | [
@It (NaHCO,) toft Ft oI My Biadifes «fie (c,H0,) friiter @ +iee toft
| AFNS (S AT FICx @2 ATOT JI2T I 24 |

Qe oot agfs

eI o, Ay 3R, S qaR I TIR-IHIC (AT [@L EIl Svge T4 A |
YT A7 WG NaCl (& TAYS B NaCl 93 T+ TI9 &g a1 1 G99
WP WA WP NH; I &_iike IE NH; @i T8 I 2| IE TIR-OHRE
SPCS NH; I8 NaCl TR Y 2RRS TG | GUFE CO,, NHs, H,0 9@ T
2T ICINAT AICGITE S (NH,HCO,) BT T @97 iz Q3giess
RO EfeT @RiRe-a7 A [RiFH s @Eifeam g™ FKE6 (NaHCo,) i
Qe @ETel BAy |

COZ + NH3 + Hzo B NH4HCO3

Qe ciee [fgw g @ 9T I o e biebifae o e =1 @
fieite @ 2eR I

Qe cie JTR: F Agfod T Wi Ty @2 e [ o gniw 4t

| & fFe ol firee Sioifas @fites (c,H0,) e [fsa s enfSas Biabiat

(C4H, Na,0g), CO, MPT @I H,0 T2 I 1 €2 CO, WP qF T (FF Fle S |
2NaHCO; + C;H 0, —— C,H,Na,0s + 2CO, + 2H,0

qfers foear @@ifare ATEH FrRitR & 36 5T 2aes T F4 W1 G &)

&y g @3t 35 it =31 @2 fegat ey st IR et 39 B wRei @ed

ftet Trba Fare PR I I IR SHZed Teoiy 77 I AH Foice ATy

1 SMNEYO T @A o9 Gre @2 TA 20 T\ TH AR W, O ASYBA
CFIeT T T |
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wiaiew WA P a3

@mm

(S-S N S ——
T T i SRS (e T | iR e i et e o afte
_m-rmﬁsmm oS I TN F0E

et 9t P
AT ufre 4e—10% SR EREICE Remim I wn s o Awd | e
wis Do T e iy oo = =)

R o3

z5 fofé ciftes it 35 fife oifuaw wiemmm A 9%t Fom ot oW
(CH,CH,OH) </ =Bty P «r w0y wfEms em IR d9fEe =
T 2t it affe T Buafie «f e (cn,coon) o7ge o WIbgRbe 5=
I ECH SR NP T 9 TS SRR A R $9s AR @)

C]'I;CH:UH + ﬂ: —— CI'IaCDDH + H,0

45 At i gt

wishRE 4 YRR Wi 0 WA Wi e R A T W YR AR Wy
o e SisaT UwREm STt I i | Rt W SiwA 2R
<fE | RTAMRTS T4 WIS 00 (Redll T S BRIAT e FYF wige (i,
H* RO W 0 3t 4 i R e ooy TR o Ieiw
T oo =41 e 9t &

colae i

BT P @ B B WRTE T SIS EHEE N EAGS WA FRE A o
T W @ Afe I waEly a2 AR {E ww IR oFe (Hco,)
Bl A AW A A AR T3 W NI R AR A T A
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12.2 “Afaweig-+Afammeiq T (Chemistry for Cleanliness)

sfeea-sfsn 9 St [T AfieR-cfirs ASE e S A AT
g AfTea-ofn IR T GNE PTEEl AR I I ANTE i g
FIT-(BIT AT A &) QT Fioie Fivt Gred, fifbe oifee Tepfa g<aw 7
TR ST 15 I ST I8 ARwE-samy F99 & 9wl 39 e 9929
371 BAE AAffia-oiftzs e T Suet fFae 93w IR 9 offssei Amaw
agfe ¥ AfRTETACIR fFaTe fey st F11 =

F19% FIbI oot

ST FIFEBG (Na,CO,) (& Gl iy &1 27 | (ISt Spitid 1 99 A 10 99 i)
IETOIE T 20 OIE FT FI6T A @7 @ISt T 1 TG II5T FeT IR
AN G FIEED (T Q2GS (Na,CO,.10H,0)!

F1olE FI6t et Pl
%16 NaOH @9 B N0 CO, (F ALF #fuite 5ol T FHifeqy S0 89y
T AT aige TR A |

ZNaOH + COZ _— N32CO3 + Hzo

fRfea ATET TG Na,Co, I i A | e FEEH 10 99 N e @ =@
JFI9C BIBI GIET (Na,C05.10H,0) B2 2|

Na2CO3 + 10H20 e N32CO3.10H20

FAT F6! GG I
IT AT TS IIAT I GG T I 2|

Baee fFa

BFees fitee & Teme ETfSAN QRGIHIRE (NaOH)| B3t fgaies erifeans
QRGBT G A EfeRs YRAEERIES (Naocl) fiffre s @Fm, e Tei
AT FIF T OIEG FAF IV 9 | 57, @PE, Iee Toifee 5K
T o, (aiftr T Mg, [ifew a2 @7 tow WM e oW, @Ay e
T T BFEB, @PW, Fe Jejivre BAEG FEE @ 9 =W, ok @Ry
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R QKT TN o

IEZE oK T amie, eifew wrem omid Zwpifva e [Rigw s 9 @it
RIFIZG [ow T @7 s« @RI A e s amm sisiEe 76
I O

Baeets i wiet Baeet sAfrwican e
G5 fpaaes T4 BIETHT Tofe Biel 7 O Bt fpeieae e Soime ffwe
iea 31 GHCeTs fFIta o1 SAMM NaOH ¢ FIR4S 4008 &) BAC6 s 2|

B0 Tpmicad GRS QCAATHRies (Naocl) iR ey Rigw st g3esiicea™
qfTe (HOCl) ~fRe® 2 At (ore SIANT WFE TN I 92 AN SHEH
T s IR FT 9IR FRIYT | FCA

NaOCl + H0 ———»  NaOH + HOCI
HOCl ——»  HCcl + [0]

e M + [)] ———> IR AW
GR/lq + [0] — Y G4

GO 5 fFaie e smide IR @ qR FAE | F@ | (FOT IR
TP S WY T SN A Q@R 2| SN SAHSH = [0])

AN

YIS AR 2E Twed Wi «Pwes ENfeam F/9 (R-COONa) i Twed Wit
QFTTeR BRI 719 (R-COOK)l W4T R (F EIZH e I@0 ¥ R GF A
FATFS CHypy O n @F WH 12 (AT 18 2F® 1 @ e FHaAes AR
FTPFS C,,HzsCOONa @R Sz Poaas JARIta JALFS C,,H,,CO0K | (o5 f B¥a
AR Efea 2Zgwize A AR gRge [isw s@ e g2 i toft
7| AR ¢ fimifam tofie ¥R AfFAs AT I ARHEA AT Ao A-A
@32 fPifacTa fetdd St Nacl @ 3 PR iitee e o<o/i| 3 92
AR TP NaCl & N 9@ T A Toes e (@0ea Sied (o )
OF G (FF I EMA ([FIE QIR AR ®F /7 I [y wgpfer 2w
ot ffem wrpfon s tofe T4 =71

AR GG ATREE T T (T A R GR T QF PYS I W IR B
fofe St e Tore 92 ©itst o 1 I1 2PTYa AR @R #Afg ARI;



58 TR

SAYA AR AN GIE AT F99 &Y @F AR IS IR OIWAE
AL A ¢

Fig AK: FIAC-GIT AT I S0 AN @R A GILE A SIAAE P19
FI5T AR I Ay AR I 2N

A CSfq AN AR R fpifae toft zm R @ae fenfaree frpeds iR
=, 5 T W T QT @S AN @YET (AT AT Wt F T @R
QAW FRE AW W AR TP AT (57 A B (AF I ©04F AR N0 LG
TR (TF TH G2 AR JI2AEE AN (ST (@A T TN @ 911 70 AR
Y T AN HE QT A OW@ G2 AR JIYF IFAE QA HS W1 &Y
AR Lol AT AT AFHITS (T A B @ W @ FACS T ACS (9 A B
qRR FIF FwEfee R[iga sace it IR g W 98 I P R 3@
P @ @ Twed It e 1 Wit v sz @ ke e
ffem v@ @17 Tow o1 Twox Wi «be 8 fiifag GiR @ibie o s
YT O (SF G Ff TP AT ©IF B I =)

Foafee oo == aifionzs B @@ dive T Tt afel g =it oFte
IHA-IET 9T 9 A @A 7Iw"T I @I e AeF

TEAIR (AF @ (SF AT A ©ItF GRS WIRE 0T | GfeTS WIFe (AT e afie
el I wfere e 2E e Tt e e Wit ofte sIdas<w
faqw 1 FEA-IE @ AT | AY ARMA FF A GO GG Qe @
PE @R qro o 9 GG oAl @it Fq W A1 NN K HE q1R
GO ARG AR QI FW AT KA AR PSR sl [
GRIGAT omref @ret w27

febraTes

EOT D AR WoR ¢ 4R ATRT ay | fCHAETs AT “ATTeiaq Jeet
T IR O GIFIAS AN T TR WACPIRCED (Cy,H,0) e FAfpefas «fsre
(H;50,) Rfear st ==i%s YRGS TS (C,,H,650,) @R HfF Beow 91 @2
RIS ZIZGITT AAFS (C,,H,S50,) €T MY FAfeaw YIgIe (NaoH) [
@ EIEAT AR ARTES (C,,H,:50,Na) @2 i (H,0) Teoim =0 EHifeam = aiga
ARG (C,,H,550,Na) feoaras =iy +fafowe

R0RY



oS

ST A T CHY 3

CiHap0 + HySO, ———b CppH,S0; + H0
CisHaS04 + NaOH ———» C,,H,.S0,Na + H,0

fobrmetee Iud Bt v v fibruety ww Rfem d art ==t @0
Tublaertee oAbeh Sigfw R vy Eifbw AeE (Na,s0,) a3 =

art e fobiara® v e ey T3 Gy
AR ¢ FABRTRT «p7 P1 TV TN FG-BT (T (VLT e W R A
o o (i Sl weR wEe o Yo o G T IS o
T ARG A LT g 1R ~mid TG GO0 W) VR e g% tee
AT B ot mwt el

Bl '

AT (RCOONa) 9 Iﬁl‘ =
Tebrmert (C15H450,Na) g

ot B I RS

g | e wlge weaw I il
@ I o RS A H =
(R-coo) I Tobkmert WA ik
(C12H2s50,7) dR ENF

o S (Na*) it =
g WRW o febwerd
W F &t P wief

| AT 4% dr S

wiEdt T o7 WREFT B 12.02: AW R b fies o S w3
T AR ==l T RN A G|

Tobkmed wiww oW ore

o 3t ffeer BT T, 4 e WA 1 A Rt <o

e Rt RbEmbw o vifte SefaRre cew 3 fiver I weiTE St
Fedes wiut o e o FRAETERT dfe o 3t i iy asie @ o e
HIGY T WS YR et AR Fier wisife @ i ow awifie =
o IR FGT wE R @B T o 9 it e 4 R o
AT A febhoety e v R e oy wige o@ o g cow o flee



WY AN

T AT DIFACS AP DS QB! T B T O @ A Ao
(AT Y FEH Ay AFCS B R (99, AN G g AY 9Fq 2@ G
e toff S @2 fimd war A ~fdfve ) waice @G Sif @t IR o
gopifAe TRIF AL (OF ¢ R IHT AT ToPIRe W oI AR WEEd
AfesIa FCH |

Tt ¢ febiaracsa g

AR febiTers

1. AR A A I PR w6 | 1. Coers e 7Y @ fReatg
e CIfew at ik w119 @ AEcEe afites Eifeas s ]

2. ARM 4 AIHTe ©itE FE FA0S | 2. CoRED 9 Ao O Fw FA0S
AL T AT

3, fbtEs @7 GW AfRFRIIET | 3. AT G AwsaEs wuot
Sl AR S| TeoTETog Q&M

wfefag M ¢ fCoiares JIAVERX T

AR ey g AAfkme g, FefE, coa1, ¥ e e T ofefig s iRe aReR
A FIF Q0O F© ICA| WA 2FF I TAES 4 I TG O 1T 161 0=
sifaate PR @71 HAfATe TS TFFHER AT FW I A7 g @ 7T T
Tfen aRR R FENR CHE WA I GO wfefig AR IR Al e =
aRIe fEharertd g QREICAN FH6 (Na,PO,) AUF| 93 HRGifSam Tt
e (06 AP ) SitE AT R 16 a1 ars 2R Sfema =7 @we 7.
TS WOIT AR WA I 1 GOIR Sfofsg fCoarersd I A g =71

&Y IR

e § AR FACS, 9 O %7, 1 AR Fa0e g [foq sw estga
(ST, TP, 1)) G<2Iq 01 COINA SR, (SCACR! GTPA pH 4.8 (ATF 5.5 & WA |
e, ¢ WY aPfen A g TRIGF AW I I aferarg I e &ML
pH 4.8 (AF 5.5 € @M A GI3 ALA FIREH IIHC CPA NOIF TG SCH

RORY



W WA A 2p4

A, T T G G T WA A9 WA (4T i SeniE Wt G 9|
BI% S pH W[E Y pH 4R A0ST 4TS T |

@ -
4 A ey

| e dv; W A o T i

EE R LR R TR R B S —
T 7 a7 AP TR E

T Wk (om, w%% @il Nacl
T TP B, AW AR, @i oo =

el et Towm  WhR/AeRE
/e T, 12 B 400 mL,
e iRtr, vt 1w ol b,
i wef wff, @t e, o3t
o (10 ml), @0 T, b e
oI |

Pt Teet :
- — four 12.03: =i eFgfe |
B W o et off o e
o I B A O G el ST 4TS T
ey HLH TS I N T 4 I

Fh{nmie
(2) =t R R 4 T v Soitw Tovam 99 ol 2l <Fm FoT I

S T
(b) ™ fBTe 5 mL TaEw & A 5 A9 o 9 30 mL oAfemm

| TRGHEE &4 e |
b %

W Te-otr, T SH-3o7 iR




b AR

(c) frafbee BB AR 30 RS« Fore 1 @ T TS S i «vp 9
I qTre AT R AN i Fea FBw AR Iege ~Afaw wife e et
«q Y (o7 A B 7w TRAgS W ¢ <RER WA A B 7

(d) ©% Ot (reT IX FEA 4R Felfbes Jtest zre whe

() st it 50 mL NaCl 9% )@ TR I FTR F S @R WG |

(f) e T «ofo b civiieam vy fdfbee e wfepeRs e e
@2 ARINCE *FICS WS |

Teon AR AR

1. @35 (GOBHTET foq oitam s ot =Hif] @ (org toff TR Tt sy
GHHTET U I IR AN | TTF TR @A VAT W F AL

2. 4T GBBEE 2/3 @I @F@EECW @t I IAere 8 S TH F@
@i faw (3 Ao wees g st

3. (IR Loff ARMTT pH N ey et

4, ST (AF F A AR G0 BAEF 2 Arw! foafs e T @I (O
Cofd AR AN ISAET A Gl Il |

fafee wtem

f3foe 2felr «q IS [N [EAPRN G JRCAEFRR0, Ca(0Cl)cll TeeF 9
I M & (@I TR @Y AT @R [CoETers M (oF I T CIEE Fie
AF T T o IR T Ty g ATl g F =W GRE G,
IEC, @ T A (AF TG @S FAF FHeene fve s gew F9t @
40°C StoEm T FEdEN ARGHIET W GRT YT v Fac f3ioe
2MeEIF, Ca(0C1)Cl T T |

A

ca(OH), + cl, —2 % ca(oclcl + H,0

fAfSe “ATe vt Freitea afew Wt T e
f3foe “Heur Foites T woite IR a1 awg Zhe e [Rews <= @
LR Wit 8 fgfoe +fTer Tz e swmid| e SuRte T3 @A Fietes

R0RY



RO

T G TN W

T Tow @R AN @t I @ o fife siftuiw dem ¢iffw s [Rigw s
FEPTIN FRIRE (CaCl,) @R YA @it (Hocl) Tt =1

ca(ocl)Cl + H, 0O — CaCl, + HOCl

HOC| cste fea HCl 8 T wEees [0] (o @
HOCl ——— HCl + [0]
Few “miedq A TR wEEed (0) [iew @ #fewn smidee IR T
T s + [0)] —» QY o

fifoe ~iCuin vt &Y W AT @
AT (R, IFENG, QA 990 St (A FRAY /ST I IS e ACwia a2
Fq T T3 e 49 @I T (R, S, QW Ieiva BeiF @l A
@t A T o1 fgfde siewm ae sifvw it [igw s Fafmm @RS (Cacly)
G RN @fite (Hocl) #fkeTs =31

ca(oclcl + H, 0 ——»  CaCl, + HOCl

QRS @fTe (ere e e i [0] (o T I GRIYE R/ST I
HOCl —— HCl + [0]

g+ [0] — 5 YO &R

e fFaiw

AT AT I T @ ATET 7Y I I W OIS g T I IR
W cod, SR I faw =M o QR o R Ate I N fofF A1 FIb
sfFigear O i @ Sfeeae Wi T FACe TR [ coF, 5] A fArem
Rfear =2 fog 3169 Toiwiw erfeas St at st ffecsd a7 s [
JCE A1 AYERTS A B Afe qhige Fe tofige wiEN JZ0gize
(NH,OH) €% MY S (AR eTLPIRE, CH,CH(OH)CH, Rt i feiar a<ge
4 T ST RCGHLGE I @I I8 Tz T A

T feia wiat v sAfawta 9w @
I fFaaee T4 I N e W O NH,0H IIbd (o, B 1 farea A
Rien s oo 3 o A foos S5 QAT IR F@) IW I T @Fe &)



200 L E L]

i ot Aty e WRE-ceitn W o B oM BT I ew
*WE F6 N GRS FW| P T T T4 06 AR S W e AE @
Y W o e ) I i BEee o @ e oo e o
el DA AT W W .
e TN (TS T

i SReE wEh  omifers
wptzaifat T ey v =

R 3B GBBER &’
@RS (NHC) o= Tehnm wwte

(Ca0) Tifter Beve wtxr witafomt Sxo  Ba 12.04: “HHirwiiicy wicaiFar =bivw ey
2 =W

ZNHLC] + Cal) ———p 2ZNH; + CaCl; + H;0

weat ifrErE w3l GHHER wrafEm amite Wk IR ca(oH), iy e
e it T, TP GERige R A By =)

INH,CI(s) + Ca(OH), —B 5 2NH, + Cacl, + ZH,0

Freimm i o oS

i e +wiors wiaiFur o Seeifr =2t 5 G omfere N, o H,
WA 1.3 Hilee FARe 30 o« 00 re oS At I 3w R 450-550°C
ST T8 A T B NH, U0 T &1 (1 : 3 SRS N9 H, 9 @R N,
7w Wl cromt =T oiF 3 o7 H, TS TR 1) NH, *PT Seaivee way g it Sy
| ak Rt ol R o= N, a3t 4, Rt 3@ NH, 0 =, oo
&g NH, 119 (508 N, ¥t H, DieT «ifies w1 @€ Rigsas et O o g9me @

Fe
Ni{g) +3H{(g) ——— 2NH:;+ 92K

200-250 abtm
450°C-550°C

oS



R0RY

N QK0 ©0)

12.3 IR 8 B=rF@ wiw

(Chemistry in Agriculture and Industries)

FieriamT Sesy Rfen ariafie “md Tiibee dam s qbe Sdqer I w41 =31
FRE (CaCo,) @b EUR e 1o | SN (e JANeS (@l @R CToNIGa
R &RF FAHRE SNSRI @i wee s tefd |t I @ s
tofs T &4 Bolvia T RAIIRE I9E 91 = (@I e Wis 7 wdiw =7
adie ftte W g+ @9 AT @ I e witT aEg IER T @GR Aibee
R AT F9 T AR HY @3 Y [few S SR i (Ca?), A
TR-ugRe e A toft Ita1 = wfoq awg I T

CaCO3 + 2H+ -_— Ca2+ + COZ + Hzo

gefamt (Urea)

BTfaat FRm smid | I SREHEe O I e fEae T Bt @ R
130°-150°C StoN@y TE+e FACeT 2T IR FKIWE (NH,COONH,) Teaig 23|
ATSIT® ST SEICAG (D08 TS (NH,-CO-NH,) 2Pge 2F |

O, + 2NH, —2& 5 NH,COONH,

NH,COONH, ——— NH,-CO-NH, + H,0
TR G FROTE TSR I I AR | FTwea e At WiemNd
ST T AT AR I A9 (A A@EA S SoAmiT AGTE @42 FACS AT |
Tfgw TR N, &% I 711 Tiore IeEe «aeniee Sotfere et A e
fafeat 319 NH,*, OH- @SR €O, tofs T | Sfew €2 NH,* (Ie S |

NH,-CO-NH, + 3H,0 ZHae 4eiey
SR AeAF6 (Ammonium Sulphate)

apieafaE e AEfFeee «fie e s wpitnfams AEees [(NH,),50,] @2 A
Teofg 2|

2NH,* + 20H- + CO,

2NH, + H,S0, ——» (NH,),S0, + H,0

FRCF@ W AFEFS GF FroAF JIRQT IR | ST FIACES FRCFT AL



YoR TS

IR TR Afe I W @S Sferm S armenm S Thme 1 @ (I Tfew
THTEH @ AT &ZS I |

FREY aiFaa T 7

T, R, Wr Tt IfREw @ W @ e @ it Awds
TP (P FRGTS T A ST AT I 250 VS (AT T I [ G
AT FRE AfFTFa T4 =W IFIAT 7Y INAER OfEeT e L= Tox g
TR | JIAA A QT I, HF A G @ GF STRAT (/TE O FRAW 7 IQK
TN SR A A A1 9% W I AN WGF FAce B A1 qEwy oy IR
QCETE AN 5T AN B G R QT G R W W, TE A A A A0S
1 qFF 92 5T AT AT S IR FACIN FIKIZCCH TR @3¢ I IR
T AN (TF AR AR, FEHT FI2E (CaC,) 97 TG AT @t g Al
T T T =W

CaC, + 2H,0 ——» C,H,+ Ca(OH),

RISt 4% FRFEW T e ! @I S =1 Hfeme W R T Ry
ASIF (T IEIZC @ SN AP wice WIFGRE g @Y A e
QR T

RG] FeTH AT 7

PGy IS T A 27 A A TS 5 9l 47 CTEy 9%, AW 71, o
Toiiv ARl FRET MFFd T4 W 7T T AR AFHY A 2| GG, IIT @A
ot (FIBICS A e e & formelia JITe A1 ATUF AL ST *H=0CH
oI &t IACENS WA (S PG 7Y | T [l Ay AL T 2
T FEd FEAE A 9R G FFER T [ WS AR #[E FAf
A W AN JPT FIRAE YO AT | TGOS, T ait FRoAY ATw Fa
Tfo )

I Tiive Fo aareibe

w, 4b4 W A PR APRAE a9 Fo fAwkcebe e PR Fo et
AT K@ OEF HNET @ HO T A @GR GIEE PRy Ao AW
WeFwHe REE wve feate G Fe freiscebere sqmitre e ferrete =

R0RY



HoNng

W WA T aos

T e 3o fiwmerele wmow «fim oe waie Wi 9 @ cvmie
e e fiwrreie =t @ eieEN Eawnn, @R JFe, B,
i 7, fife met duif umite ve féwmcsie Yefm, afiRe Yok
wEAire 36 fererreiie |

el o & R e

i e Ffe auh s e o o it st i, 7 &,
Foaprs e oy 6 Rp Ry oo ot wg @w; @R (Cr), % (Ph),
T (Hg) e wstmE (cd) Twiw fvfe oo oo/ ol 4 3t 396 omf T o
Aifte A S @R Wiee PR RN ey ov SRt WO e e e
T | G SRR T o8 IR M W S Ay el e el el
@ Prems =+ = o TEe YHiee e WA AR e WD wE o
ofE RERt 5T Gl (NaoH) I w3 “fre MfE =W TS NaoH oITH
RS e TE QTS T, T e s G a3 SRV Simiery Sie it
7

(?) wgfed
o e

1. i o SR IR DRI ¢ TR e 7

(®)1:2 @1:3
Mz:1 M3:1

2,NH, + H,50, Rigut—

(i} o= e R

(ii) Beotir Sioom q= it gyl € Sl

(i) eAART OE BRI pH @@ TN 7 o o0 &
e s A

(Fiei (=) i e it

(") ieli (®) i 4eili



wol WA

3, ceie aféw *mite 8w s
(¥) Na(OH), (¥} ca(och)cl
() HCl (%) CH,COOH

4, witirs FER vt veon v wEe SRW wet «fRvetife e
(%) OH- () NH
() 1 (=) Befm

Ol

1. v edfter W rew Plvenmm Hffts FRW P It g oim i (o
A | g e st W oiw Iy v wuf wime R o
Tabhees T Tt ohnel
(®) waw $r
(¥) o T e

(o) =hem oy @ wwvi o e s T oSt FEe o AR G
oAt wam

(9) famm S ~freT F99 o e @ «Rwas wmdle oA fiafes a
T TRl et LR T e

2, I, T [E@iN e Reum R R gt | gore Ay e e verm
Wl GE! AW (4 AT BT e, w1, W, @R sttty ae R e
foretn stuo | Soatvey sl civior R stiEwl cior IPREY FEe ) W, vet
ot &, SRurs e o cors oy w9
(%) 2T i oo Bt Fie
(&) i ety wraiemT et i wfiet ety
(of) SrewfEs TP fve o, val T, T Ferw we falice S
FRGTE YIRIT FACS TEA? WY FET

(%) TR (EEiy T (4T TR N T AR Y

b))

oI



® I I 2T TG gz, iz, afaearesad, 2md<zd ¢ NEmHR sufre
effr | e /-1 (3R-Reduce, Reuse, Recycling) (It qey g I
I FCH AT |

® JIETTACH ATSIA e Fiootas Iofs (@i 7 (Y STaieel (FRTed 87
AR B 41 22 | SITGIE (A BIFN *1=F @ IGoretr AR ~Afea vael @reeea

AR I& ARCAAPR gHT7EF @R BINIRE Aol =feE G isE
YRR FA TACE | SN2 FCA 03D HNCEI WL e FHg-FIAR 0o 87 AR

A 1 ATOLFTSF AT FCACE |

® ~IfTTI-efSta!, SIRLMar, Teer A RFe!, AR vae foggel, sy AReees e
IR G I BHACTA NG (GFAL ARCI* 8 FIG-HIT AT TSR TS
(FRITSII & TN BT T T |

S-S03-TIf=T FTFT Back Inner



9] (12 (B! TCF FACS (W 1 |’

—@Q T (e o331 T

— WA SrE R QT

O, (AT @ G T L SHICHT & 00’ FCTOICH (FIT F2ee

T @ o ot ST 950 Afosix 8 ATt &= I (@Ferss CroNd
Sob TRF-« (BT &F, 28 TBI ST FF T

2050 FRFFIRE (AT oleleTod! TRACH IR TP [T TR &y



	Dakhil- Chemistry Class-9-10 Inner
	Forma  -1-Chemistry Class-9-10
	Forma  -2- Chemistry Class-9-10
	Forma  -3- Chemistry Class-9-10
	Forma  -4- Chemistry Class-9-10
	Forma  -5- Chemistry Class-9-10
	Forma  -6- Chemistry Class-9-10
	Forma  -7- Chemistry Class-9-10
	Forma  -8- Chemistry Class-9-10
	Forma  -9- Chemistry Class-9-10
	Forma  -10- Chemistry Class-9-10
	Forma  -11- Chemistry Class-9-10
	Forma  -12- Chemistry Class-9-10
	Forma  -13- Chemistry Class-9-10
	Forma  -14- Chemistry Class-9-10
	Forma  -15- Chemistry Class-9-10
	Forma  -16- Chemistry Class-9-10
	Forma  -17- Chemistry Class-9-10
	Forma  -18- Chemistry Class-9-10
	Forma  -19- Chemistry Class-9-10
	Forma  -20 - Chemistry Class-9-10
	Forma  -21- Chemistry Class-9-10
	Forma  -22- Chemistry Class-9-10
	Forma  -23- Chemistry Class-9-10
	Forma  -24- Chemistry Class-9-10
	Forma  -25- Chemistry Class-9-10
	Forma  -26- Chemistry Class-9-10
	Forma  -27- Chemistry Class-9-10
	Forma  -28- Chemistry Class-9-10
	Forma  -29- Chemistry Class-9-10
	Forma  -30-Chemistry Class-9-10
	Forma  -31- Chemistry Class-9-10
	Forma  -32- Chemistry Class-9-10
	Forma  -33- Chemistry Class-9-10
	Forma  -34- Chemistry Class-9-10
	Forma  -35- Chemistry Class-9-10
	Forma  -36- Chemistry Class-9-10
	Forma  -37- Chemistry Class-9-10
	Forma  -38- Chemistry Class-9-10



