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1. aeﬁé@)eaime; ToB Byew (Dual Nature of electrons)

BB R BT RRTBTRY, HEBE DD $T0% PO ARG AT,
192439 & 023° &@305@55 QRARE® & 230N (Lewis de Broglie) 030 ‘a@%&@aﬁamfs
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I303Rees (diffraction) 0D, LWTNRETN LT 2393308 ITon AL BHIAE I3
228 BENADT, NPT RRETT 0 sbzsgﬁmﬂa TO3RENT TROT 00T FRATITO.
35 Bo3Rencs s eone Sdon GAUSRY FomBRADS (167 A ) ©FOR METIWD.

(1A= 10""m)
2. BISWNES wadBSod 88 (Heisenberg's Uncertainty Principle)

RIE (a7 FRET DY T QEReNTT FRRAYR ITon FPRTTP AT H0m
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(It is not possible to determine simultaneously and precisely both the position and the

- momentum (or velocity) of a microscopic moving particle).
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WRFRNE  (Orbitals)
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p, d, f 208 RFSSTAIR BRONERY ABOMNG. B30 ReF3YI0g ABEF

B30 WREWOINGS. s subshell FIFISITY 20w, p T3S &R, d
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[ Sub Shell Spectroscopic Term
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P Prinicipal
d Diffuse
f Fundamental
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EYpies émrbd\)cia.
Quantum number 7%5. o0, OF
1) Principal Quantum number (n) :
A TGOS WIBT, BT WISTBIR, ARWRHOZ, 1 S WS 1,2, 3 ... 20mn3.
n= 1 [K shell or First shell] n=2, [L shell or second shell]

2) Subsidiary azimnthal quantum number (J) or orbital angular momentum

quantum number
azimnthal quantum number 38nso Fe*BeRRTaY BRI, IR 0 W0 n-

1 3N LBSneTEND mwé&d.
ozse: Kshell S n 3 233 1.
sHm00n 13 23S (0ton - 1) 2368 Zngoinndosych.
2033 IR 2.083¢ 238 achamood K shell 3OS 2o 7esf3ef @3 ATR)mb.

23, 1s RFB0f ot 30308, L shell 89 2s, 2p «02de 2T 7f30ness.
M shell 3§ 3s, 3p, 3d wo2de RO XeFBSNY.
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3) Magentic quantum number (m)

B,20300m BORY ZTISINRYY O Wde BFRvdobordMagentic quantum number
3 3SR AT,

mA 21+ 1) 3Sne.

2w -1 to +1 QoTH TONRIRSIAT (f@@oﬁ)i@ﬁ?ﬁmom) s P30T I8 8BS 0 end.
37303003 m 2363030 0 &SNS, e3T3HTOOT S ;izs%”@&@ 2000 2T EISE m@am@m
p %3R3 238 1 ena.

p subshell 3 m 3 B38nsh -1, 0, 1 odeyneands.
&T0300% p subshell 8 Sowedh LAeLILNYR. RN p, P, P, QORZYNFINGI.

4) Spin Quantum number (s) :

2,0t 2D EIDT Spin eNESpin Quantum number BSAYTY AT 's' R +2
- 12 Qo2de 2T 23SRP:I.

YVTEsHEMN M shell 89 n=3
Ivalue O, 1,2

1=0 ssubshell m=0 one orbital (3s)

I=1 psubshell m=-1,0,1 PP, P, orbital (3p , 3py, 3p)

=2 dsubshell m=-2,-1,0,1,2 3d_,3d_,3d 3d(e-y), 3d

Ldresensd Q@@%@K’Dﬁ@b B0V FFDRY NG BING BEITTY Zevend

H@CSZSSDCS) “00T L&E&S@ﬁ@ QT aeﬁ’é’&e&aﬁ@ﬁoé f%ﬁ% Q@@%@?}Dﬁ% Rofelbu)
mcjéag” NOWTH ABTY BHenwel 20w 8weNG. _WE Pauli's exclusion

principle.

(Pauli's exclusion principle states that it is impossible for any two electrons in the
same atom to have all the four quantum numbers identical. Based on this it can be
proved that an orbital can have only 2 electrons).
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DTEIE BHos Y3 SPTQ 8 R (NTFYE OO, ABCY Y,

LAFLOTRVR. 3, 4,5 Qo 37 BPINYOYN TN 9, 16,25 LAFLIOMD
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=330y (shape) SBARNTIBOT. 23030000 X*3ITOR s, p, d, fL.dee3eonsd
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FSIBTIIATOTT.

SBodnoth YIRFHTOR B TR YIS Aot } h/.l“ "
5 SNSWBT. F0IT p, d, f 20 ZFHTY BHIT. (5 < . |
p<d<f)uom REFOS LATHeNNERY BILTIN | — L — + , ©
RPuE3eTIRY ©r38,005 RAUIRVS. womoEsEmn, p [ e,
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3R BLWS BT SR, SN (Aufbau principle). 53T Te$IE, ©DFOL
7233 NS f&@?#@)emﬁ% B0 TITN DOTH SR, BT &Y BETIOAITR.

(The Aufbau principle states that in the ground state of an atom, the orbital with a
lower energy is filled up first before the filling of the orbital with a higher energy
commences.

(Aufbau means building up) (German word)
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%00 BRAT ToFR0RAT $0NY AIRCOTRAYAT AT TR2CTOFD 308,59
Begedezo.

e Zn(s) + 2 HCl(aq) — ZnCl,(aq) + H,(g)

e 2Mg(s) + O,(g) = 2 MgO(s)

e CaCO,(s) + 2 HCl(aq) — CaCl,(aq) + CO,(g) + H,O()

3 3,00NYY JF[ITBAG YT FNFIN WTOIMHIN. SBT3 YOI Z N0 Ry BSTE BNTN
LTERNRED mzﬁéﬁe?

35 VIBIBNRYOT %LQ TOAR0NAT z})o:‘bofm 2,0T0 &é’o:b@ 39T, SBO30T) IO
DTURENTD HITIES) m&é’m%@& B3 R3E O BRLRETTORY, BEARCH.

| tacacsomdenmme |

BWICIND BICH YOIFIN WEMHH T3 A FOTHEBE 1 WIFAD | =
IRITINTIN WEINODE TOTODAF S0Py, HEEHDe HoHNT Homh 350WTW. | =

£3T0De 3oINYR %a;ﬁ PUTIBOB TRELTCD. DITPFFREY LVTITTBRTTY, BRTONG.
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23RO BO3RERTD), TRBODT FoTRE R, ITBPENIR 3ABS.

2,03 230eRON BRNRE X, R0 3@ (NH,CI) 3rmdrom DamnES
Zo3ReNTHR, BREDIHT.

Q0¢Z BoY DL ARPENIR WTed AWIT.
WE BRWIND
o YVOLNT YAONREL OINZHTNTL WG AT?

° é’ed@% o) @ésés@ £Gad§;}{ MG@OW mé?i)é 2390000 mﬁd@ 3RCD0D. 03393
wdmﬁr‘éoﬁa@ 3@@%9‘5 DHEHD?
o T8 UWAVT RLPOBT OB A SYTZR0RD?

YOoERT $AY wReedoin (NH,) ond aomh & e Aesneod Qmenen
YTDIRYLD TG SOOI

3 BOIACN BREEN DWRENT ASR, B, Fehod e 7° BeTTT, tdredRoN® L3RS
2390003 LRNTY LRT 2069 LTEVTHODT e HED DWIHE NN ReS0DT, EATYHTD.
oes, Bobay, wgde TdIRgD.

%00 HBYINTOT e T° FeTOTY YOI T WHHVHN YVOLIRT BAVT QAIRT

16D TITED OTD ma&@ﬁ PODWTBOTH. 85 TIARONAT $,0003 FNETTED 2T030eD
DTRENIR ©:T98 ATRHT0.

NH,Cl(s) — NH,(g) + HCI(g)

©WTT WIT é?w—‘;jmé&s 2ONYY 2,000 DYTE WoLdBRORTIRTIY DTYHENRED
M@V TIC 0T FeL0TJT0.

BT TeR LVOETIANTI?
NH35333_° HCI e2Q0nsh S858 s dLoesmey)t.

QCSKQ{ OWSIRAD 58, 3.4 d@ 30002T0 6&%0:53@ emaédsamfﬁg{ Z)éﬁéﬁra@% E’g)oira@ﬁ
SEI AMPERIR WTTB Sewede. (Oﬂf@@ﬁémd ABINS WHIT PRN0T
VoEINL3eD).

NH,, HCI #»087 2e0 NH,Cl svotmrds, NH,Cldasmmaert NH,, HClguotmmdss

éofbri%?@ 2,0T3¢ %&a@%ds@cﬁ@ 2B030TB|OTI0TH @dﬁ%ﬁ (=) 23% WPBIBOTIOTD YOI
23e3s BT SBodede.

2 FRICIND TSR LOIFTINCHL LI FNT SR THSINTIN0IDD WEOIHT
2TE IR VFROTE IRV ATPEN S9TERY.

2F,B0DHY BT 3oPRYO FomE, 20 S0hobe Lond, WITHS FohoIwe SEEHIS

Q0w FOF DHIIR 283eD. BYF LODBTBRIRY, Bntd, BFHHY BOHH Fodod
3o BonaY NeymPELe.

<>




2,000 08T wésg (closed system) 030 FeHBRCOT 18 YVOERMOTYT0.

WY YVTTTHMLD
2Z,BAYY wTHT oBnsh
3Fe(s) + 4H,0(g) = Fe,0O,(s) + 4H,(g)
N,O,(8) = 2ZNO,(g)
PCli(g) = PCl(g)+ Cl,(g)
BaCO,(s) = BaO(s) + CO,(g)
| 2ecaezomuemmhad | ‘

7

NTTR DINFY0N TIEOTNE TIT0NT ¢,00NTTY @F,ENY wTMT
$,03n%0(Reversible reactions) 0w 33030TH.

“&5&?053@ ROMO @Oﬁ)ﬁ%ﬁ@ TEIBEBNE YOI FNTIN LTSN z;%)ofbo:b?);)l mod@%
&onvEs 3,03 (Forward reaction) ©ome SVZZNREH B[S BRTIN 2DTUMHES $,0H0D

&ord, &M 8,03  (Backward reaction) ©ome 38030=3.

\.

Q%ﬁo:b@ ate] s oion @oﬁ’ooﬁa@ F3ROT 28

B,0306N SRR BREET WRTISTIY F,IN VRD.

B3R TTPAML.

Lpee3edono %@ew (KNO,) w5369, 22t3¢20300 03ReR0DReEs w5369, FOT® %@ew‘
ew (Fe(NO,),), é?r)gsméwsmﬁo, ETH,

éﬁﬂ)—i m@s@ BRI RORTHT 3 TRRIEINTIY 8)@%2; 5@% 3.1y PSRRI m%%@ﬁ
RT3 AeRO.

TR weg

KCNS ENOINS)
Fe(NO,), IR TEDQ 2063

KNO, 0ENY

ADBRCOT LBOHYHE BFFoNY BFSEIMGR, WIFEHS SSRAQHIZ. ATy
F0TBR0DN FF0PTEE KCNS, Fe(NO,), Z,030enamwmy 030ens S8, A&
A0eE 2 BOBOBRYR, VRBENT DORO (VRTIT ABPNSHY SHohees) =
TISTRTE) 30EITOTI 1UE RRLIBRYRY WYLBAYLTT. =
TIRRODAT 300D REWEFTed I T[ed 3.1, [0 IEZ0FH) 2033, TTLTE IFE  —
0BRITOTDH BT t0ORD. BOIRENT BB03R0T FITOR WNFET Rosrisd, Fodeen
STRTED WNZERT ATE CTVNE, BOIRCTT 06, L3LE ARLIN BATRTINYY, ToRe 3O
28T ORI 2RTSET. BO3AENT VOEE,BALOT TR FHIHCOT FTIFoYoHR

P T3
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BFIICIER, WIFT SSADIS 200 TOF ATPENIR vvoLriedesd.

| 2acacsordinmsy |

2,05 TIARODAT 3,050DhE FHoTE, EOTHE 305 Fosh BonE, HOHE Sobobh Sernw
AT TOTTDY, ToFR0DAT A0SR0 2@ (Chemical equilibrium) o

BTO30ITH. ARV 38 NYAT FBFoDY BEITE I 30T VI FTE BROZ0HY
FBARNTPRQ.

RTTINR BIED @o&@@ﬁ 36@%5"30‘5&065 DR3RCOD 93@030 NICRINS 535&@?7’\’
BPONTTIN.

%zgﬁ DBTTYN

55933 WRUIHBORYoRR B3 0620 3RO 28 PUOETHZT . AT 5983
Fh3pc0T 28 (Physical equillibrium) 0% 33030330,

STGENG DAG 32 VEOTBODE YVOERTHT FHBLCOT 1B0be 5023 FPIReVT
%éoﬁmﬁcﬁ. TR FE = BB, B8 =00, FI = ©@a0.

WROORB RoWRE
FS = T3 T0eTTR BT = PAEITH TT
TR = @O ROXLTTED BT = LR ION T3e30md3 T
TS = ¥ megcﬁoja TT = WK, BONT BT

23,0 =MD 3oDoH MF° (283, 3.5) DFeas e ARWIRIR 03T WT0IT
933503 mé&@ﬁ BRE3e.

KCNS, Fe(NO,), n¥dy 0¢8 SEAT 0omobhds 30bond Zah3ntos 4237 wEoess
20073 ROTFENTRY, B3 FRBH BTEB HIPENIA Decseses.

200 FRWAT WTBOITHBNED B3RO 23030 TONR LVOLIITTHT0 0T BRCTBREES.

36T O3PRYTTTR TTEITNED ReNIRCOT %éoﬁa 263 ESFAPDY QDR TBRE DOTD @é;
agmﬁam.

FHI3ROT B0 Foed Fpodob FEaE 2w KCNS, Fe(NO,), 30isennd ade
0e20HQ 23T, WFIoP FTFRP FPIACOT JI0PT WHHT FuIndose
2BOIBBOD TOBITNYIY VTR e 3LIDOHTT D02 VPRI ROTH T4 TTH
e 3L3DODTIT B 20TH TTODHO BT 0T e 0T &T,IN SITP eI

AHBROR BRF0DH BB BReIoH B

©BREAOINT 0T BESPE S0dp00RY de FDoRT’S ST TodeewT[DY Ten
BRTIRGFL 20t BOBedFeTINT.
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2530603 F0IPOODH TITONIF FANEFTLH THF 3T RAUWINTRY, BT T ENVRY
DA RoYROR 2eEeded.

RYS W=TFTYN
Equilibrium Constant

1864 09 Canto Maximilian Guldberg, Peter Waage 02) S9s3803 Q25 dried
Law of Mass Action 30000330, @E0 8,508 aA + bB = cC + dD oo

TAR0RT §,03039,

_ [cr [Dr
< [AT'[BI
28 K. 0wt Equilibrium Constant &A.
[ ] Beewoo® Bpiwdodmy ZesRga.
K. o3 3 Zﬂ@CéO‘@CSOg A3 RCOTRROT BT LI FT WS éasgrba‘g;m

TomRoRNT 3,0
N,(g) + 3H,(g) = 2 NH,(g)

WO BRWIN
FE3RLRITT BRIOS TLHYTIN 0350:3 F,00H0 Benemon ITdodHT?

[ ]
o BRACAOINT BT THRTT?
POTOTQES S REAINTTY, AToFTeN FRFEN0T BT AT QTRRBEH?

| 2ocacsomemaony |

9T3RCAOINT 30559605062 TRISETNS TOTED %@mﬁ é?j% L9T3RCA0ITD LVOLTMDHTD
H &mé’ﬁﬁ@é 2O %mmrﬁ &:ocﬁ@ 2o %033053 ZenzsN ITWOI0THTIOT
é’)m @gm‘b R AVENCEFANGAE emomrbd @fx@@oﬁad&o QTOZTaN &y SZ0T
ﬁ@dé’ﬁtﬁ@ e ?5&3@033695 BT B30 SDJOCﬁ 2o %0330533 Senean %dﬁ NH
%?j‘% LVOEIIMOTYHTIO OTI mscsa%ma 66;%033@;) ?3?3??1% SBoedes.

B3 3.3 FPIERRYIOWS ©BTB QWYRENOR AeEedes.

TORRORNT TIBRLOTBTHR WIRHP
LITE B BAONY S D020 FOF WHENIR AT.
W3RCAOIVT FTOTY 03O0 TPFPODAT FWEBTLITN. RNPE FRWINTR 2TT

TENRT, rboe@m?ﬁ Qea0.
N,(g) +3H,(g) = 2 NH,(g)
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WNIPT BRWIND

o T3 DIARORNAT RWEBTRTE WED, T BRCO® TFWITING WONY3?

SE] SRCT® YOI OYIT?

B00TF, WO 3,03 1 4 BRCOT TTSEINY WM 2 B[RS YWSFT WM
(M3, 3Bo3PMOITI)

0TS, WO 303 1 2 BT WIZT VN — 4 Fpec® IRITIAT VLN
(M3, 2RTHoimrbmm)

eRpeRodn 303P00HE) 03T HIHE) §0d ETrHTN WeRRY Hosd, FRIHY?
(00533, 253705 $,03)

IFF0D 0.3@ BRI O ROPHRWB?
FTFoD 3R TATHITI?

| 2acacsomiinma | \
3RER0R TZDHE AD3 LFToHA) GAVT 2.3 TR BedRY K023,
(M3)) 3Roimreen Bns.

W83 TR [T WLDNRS 5033?5 TR0V, NH3 3055@6033@2 mod%
rlelavIn 1%)033 LOTOTIN WEDNE a‘io&ﬁ’é FRDOIPOYTR. @Cgbod 4 Bpeet BRI INE
QLN BIE Y 2 BT YOZFTS WEBRTO YVOLTMDES 03 2,308 BIHaIoN 3z
SBo0IR. 23T 3ROV e BuOoHT® II[, WOV WIT B,
(e;%aam3 ;“009:3’aS %asauﬁeb) EpleloIeplavhy 300@%9% oM @oﬁa BeMeoN STOINTHT0.

BSTTITEY 300 Fa3PooHY (e B3 ohond) .33 200 — 900 atm
TTVR WTBRATYT.

BRROTD YA TIFIORAT 000D TIFPONAT FENETTED, LRIVE ALIFNYTY &m@srﬂ@ﬁ
NCTZLTITR.

H,(g) + L(g) = 2HI(g)

WNIPT BRWIND

o 35 30D0DHE e V) Bt BHSEIRI?
o @a’% RpeeE em%g@ﬁ?

(

| FRcRez0RBeTO ]

S00T3,, 30T, WOTHES oDhoD FOTN JFPIEF, WIFNY wene Fos500d
BITVANVOTO BoTH BAO TFODB §OOHY 2.ZEF, FBRCOT 2B0HY oI
TRPOT YLOLRTRTEL WT Q.
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TOTOONNT BETI3RCOTTR W%’é’oﬁm

ToER00AT $,03 &N ?%35235@2 WTSCOTHB LVOERTRHTI0T FOSTTT0. YO 0T




§0b FI YOF DIRET FoHY 30 LOBT ITRINTE FOBTH.
23,008 BWIH §oHoHE B0, BTMLT 30 YT T 30H0IPNGT %ow3,
RO $,03 YOHIFKET $,030030NTLTR. BNOTF, RO $,030 YV VAKE TNTE

£ o) Q™
20538, TITHE $,03 GOF ST

ag)

2,00 TOIRERDOT DWARENYR AT, FTTY, SRR JEIAR [PWS W&
LGN Beiecn.

AOTIDNNEL:
é?ngsméwe, B0 HNO, , 2omb,38 Sootonisd/ Saa® B[O &P, BRETOE, AT, T

QeTN.
TO3RET DGIT 2TODED WTTIB RO, ?D@(’%s“’aoda@ EEA ) wtfda%m%@. e@@m@s@ms

YAOT Y WBTVBODTY BB TN DTHE N0 NedRe..

{ 3R LRETOTWCTOTOWD }
D¢ BUOOHTTR I3 WHH St $0HODIY DFeARWBT. B0 WRTAHS v NO,
BNT. 0AF DOVIT TZ00Y BATLIRET RO YOFT FRB0ITMTN WOF DRKES
3,03 280 NO, @0 29293 &, 38ecxa’ 88daeg &° (N,0,) 8h 20Bomac.
DRTITIN L3enS VTR 00 RN Ted), NO, 80 e0otmrasdos 50w

2000697 BRI

m%@m?%esa.

TROB ReHERCOTEO LVFI0D TRIT B0 QR LVOLNED BIROT @oﬁfaeﬁﬁﬁi

33030 03O0 TIAIORAT FWETTLD B, YVF 6T YVF DENRERRYRE
3,001y DWRENTD HTHEFD. e 3LDNT'S ST BFoT YOFT TeFYMON 0T
BRE0O3PMETIN YVOLTMDE TTBOD, e C0on 93RO, NH, Sodwdzbemen
450° C B, WRBRO uFSodN (Optimum temperature) eFOFSIMHT> DOLVTIR,

%@mé’@%ﬁ@a.

( { 3R ,LReTORWCTOTOW } )

T, W3REA0IP NTHR D¢ BLIOOHTTR TS FBFoT YFSoDTY, BREDTIVTEL3CB.
ST FENT NOFS0DY F00T3, — 20w, ROTHE $OINY BT WY FR0IPMPTOOT
SNZEATY ReDTHLOT JSOHTY BT T, Feob LeTAHIYTD. ToreN Frods L3O
NH, &3, 30390=en 450°C I, 00300 wggodmn  (Optimum temperature)

| 2BORTING.

oOHAZ FRHIRCOTRP BLITRR
8 BT DoTTEROm g0 FOITHHTE. FpLIT® BT, SR Beoene e
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QI

Be0FT By IVOTE, WOTHET 3000, W0TE, BITHT §,0H0HRY, 20T DEBAHE

IR, 0TI, 80033, BT SN BerasDy, B BNS ARV JEODy,
RORT.

£2§§ QTTFYN

8007 AT §0HoHY

L DY BROVTN WS
je]

B T

5 N, . T =

21N g, Zeae »

o S SNSRI i Be0s Reoswon
» 303 - DF[eedw’ B0PF T

S ~ ‘ 33

% C s A 9%:3 Ce 2 55
Hys: X

g/ Rboh—> B i
£ d%d% 'j?oﬁacﬁmoaﬁ TomROHAT 030D TS —

2

BT D=TF, '&ra&éj DTONTY, THTE, 20e3e00PST &N QCE 232 SITDTYT.

REDIRCOT 40H oS DAG PLIBRY BHPRHRY, DTBPERIR IR WO,

AR, 0F° DART 03003 2033 (FoITe T30 Fopez) de 3L3O0HTS 333

@oﬁmuﬁaﬁ@l ﬁé@@@@%@ﬁ@l 3@633'&@%@3 é,gﬁia ?,33%6562 émgpoas mm&dﬁaﬁ%?a‘)g{
DTHEN0 IPRTE WBFI BRE3e.

{ 0 LReTORWTITOW ]

23,BoNY ROMF $,05009 BTN [NOTF, — 20T, KOS §,00NRY Sen=TyY

2,085 TOBRY SHEBRHTOT FTHoI dei BY BDHBRCOT JL0HTy, NIRZTH.
&Bees® 67 T 0%

250,(g) + O,(g) — 25S0,(g) + m@g}
o LIWAT TFW0OBR ézgfosda.

BRIEFT LB BROZOHTY, SHEDHP Ot SLODTT TTH FFOT =0T,
—  =O7DS 3,000, Senre9Rgn. SO, 8 BEPeamEy BTN 0 BT,
o LTI BeYFTTH.

250,(g) + O,(g) — 250,(g) + g
28300° SO, + 1836090, — 2&ewf SO,
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383n0e° - 2 RBecct

TESEBNG WM YOS ZT WERNE

De B3O0DTI FIT TFT 2.IE TN L.IWXT, TR TRTEL FI[HO% ToHGEIT.
@Y F0ad; TRZOIPMHHTH WwIT TRZINLY FT03 ST, STOOT F0owT,
2TME $,03 eeneman S3odnT.

(38 3,00099 Lot LI F SO, 03de03 o0t T, ATH .07 JTIFE HNT.
23T BT AT TN BIEL FOTFE 230008 B YVOLITWREIT. STHHOOT
SO, & o300 Sedond 1 atm wEme 2 atm LITESTY, WBTHPO 2.3 TN

OTBO3RENEZYT. )

STHBHO LOFS0DRY, BIBREDTD.
RDBRLOT 38 BOFIY RORIT.

Feds (V,0,) Beomomcs.

B00TE, — %058, BT 3HNY BensZpg 200 FET B3I, K03, Bea3 TN
Br%oings.

SO, &, HeBE RBPTO.

2033, SO, 0% FPOF FRHIPHIT. Ot FLOHT? IIT T FNTE, BTMH

&0dod SBenmay BIT.

afa@émaa DIBRED

1

a. (i) Hy(g) + I(g) < 2 HI(g)
TRBET DR YOI FT BAOT LN ﬁo@féojaeg 5233@23353953 FOTED LIT o33oE3e
T3 LR,

b. N,(g) +3H,(g) = 2 NH,(g)

18000% (N,) + 3 Bwee® (H) — 2 Speo® (NH,)

4 Speet — 2 Bpee

POFB 037 BeIeNTS e BDoHTE 3T FFOT FFFoww 23T TR TPTen
T oD WS FRBD03IMLICTITT AL DR 3033é BRBo03M3e. eﬁcgbocs
mowi?& 20MOI 1;3)033 NN SWONTYTH. 523% %aﬁ% NH, OPAT)T.

C(s) + H,0(g) — CO(g) + Hy(g)

13000° 18R 1300

a. BRITEAD

C, HO

SRR

D
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CO, H,

b. FSE0T emn YIRS BT 3RES BpeS sasbosPrgs. O Fdohot
33T FFo0 BFF0H FROToDHry DR BOHIHIS. TS FOTN w0003,
HOTHT 0D SRS FB IFRH B, VNI, NI 1 Feecd wANTH
BEIEIRD 1 30ec® LORTNS. WIFRTRY B3 SR0DOTT 233 BeRrd,
O¢ BuIOAHT® IIT BFT H0TE, 1D 5,03 IBOINIT. BFOOT LI ZATRY
BRT3R00Le.

a. NO

2

b. ema:%osmg{ B3T3 VR 0T @033 ReRTO B B NO, e
B ﬁ 3 [} ) SR 2 =
OYRZA.

C. T IJ, B&0. N,0, 8 Bpood 23, &&0. .38 Q3 &&0.
a. CO

2

b. @pwee® (CaCO,) o&=?E Xe0AD.

ﬁae@éd DREOE RHRMHIA. BRIBRF BRI, 3ROBZ® HODD FFoT TAI0DIT
3,03 Seneon SN0,

2. Bpoo HCI VT O3RCNRD.

BRIOZ BRI, BN Foed) BRI, 3ROTD® B LY. 3pd3°
BO00 TFoT TeFR0RAT §,0% FWenwoN SWoI0TYTH.

a. FES IRDOIPHT POF DARET FodbobRy IOIRLIHHI. B8, NO,
SOOETTOTHTD.

b. 2NO(g) + O,(g) = 2 NO,(g)
2 Bpe0® NO 180e0® O, — 2 B0ee®NO,
3 Bpee® — 2 Bt

0838 IZwprveen de 3L3oNT  STEF, WO déwéofm LZBETY BRE
SRBEO BYEIT. WwIB FREDOIPMLIETITT Wy Foad sRE 0N
STOOT 00T, WOTHES 8,08 FBenesan FEoIVITH.

C. BVIEIRISQOMT LIRAT BPOI BHTREBE F00BE, OO FoHOD

Seriy B, SRBDHI I Bek, VI FHY, VOOLDTRRZT.

a. 3, FROIHOD.
b. Ny(g) +3H,(g) = 2 NH,(g) + vog

18000°% N, + 3 3pee® H, — 2 Bwew’® NH,
4 B’ — 2 BRCOF
BFIEBRED YOI FNTN TTHTON Mo, TR0 FITED F00TT, TTHE




g0bob B3 BWRPOYTFN wIBRY, B, TP,
sBIEBARL N, H, 190 snaymste wods spodobsy 5w, Swnio.
2033m% NH, oy Z@3Z00m 363 3AADO.
BeSFT B B0oTF, 20TE, wWOMHH Sodod TOBD, BYr e T
ADIRCOT 28 BOBTOS TRBHI.

TOOTNZOT 23LDTLIENSD

1. a.

Zn, Mg neay whare HCl 80008 S8m=08 S&0.

b. Zn(s) + 2 HCl(aq) — ZnCl,(s) + H,(g)

Mg(s) + 2 HCl(aq) — MgCl,(s) + H,(g)
ROIRtNEE B S HoRwe
TRRIODAT OBO® TT = s e ren dchEnom Aeos

POOERT PUZFE BomwED
TOMODBAT §odoD TT = PUZF-00ERRED SRTHER0R RF00H

2 a 0% C— S0oTE, =OMHS 300

3.

4.

303 D — %053, 2o $,0%

TomORAT $0dho» TT
o}
G
&

/°6> 200 —>
ZF0RECS A0SR0

b. A 020 2ot HEI, BYRRIYTH.
Bodeen 1 89 v B, IRRTT Wene 118 B, BRI FOBHT
83, BRTEOZNNFOD maﬁé FeRHZT. BROTT® HONO BFoT ToAI0DAT $,030030
Senzon wonga.

b. NaS,0,(aq) + 2HCl(aq) — 2 NaCl(aq) + S(s) + H,O(l) + SO,(g)

27273

TR BPRT Swe o, e HCIRYR) 02309RIes.

a.

a.
b. CaCO,(s) + 2HCl(aq) — CaCl,(aq) + H,0(l) + CO,(g)
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TPRROHAB FOIRL DG BRTE FBoRIYS 20T SYHIAFED
B 238):3.

TOARONAT 3,003 BT Fo@RRODL SYRT.

IRIEINY BRI, FEPSNE TOTODIT §,039 FeNT e
ESRAPDY DeTHT TEITNTONT WO 3@5&%’@%@ TZY wRINY
BRIOTEDY, VO WG N3

20T BOIRARLOT .37, W03, BeTenw, B9®, ed,
DRCLIETIFO TOADODAT $,039 MY, NODH0ZFE FIBRTINES
QOTH DWOIEN mzsééscﬁ.

DTF@NDE $,00MYR, RF,FY wIMT §030NTTY
B@cﬂaé’@%@@, DTTB AeTBOR mc;éésﬁ.

mow% WROMIS @oﬁo ESICH) 80063% WOMO @oﬁan’@é@{
FTOTORRTI MOTOSHEOD mqﬁéébﬁ.

TOEROAT FFIZRCOTH) NEIOT0I0Y,TINT DOTd
FOT02E 030 E’g)oifa@ﬁﬁ@@{ 2030022 R0 mzﬁé&cﬁ.

O BLIOOHTTR TS, WIRBL BFBONS KOS IRV
FBRCOT ééﬁ 3T séaéoja e YFS, 8.3, BPOINRY

BIPBIFY, DSOS T AT.
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POIHHR
D3eToNG.

TORRO03IQT $,030NF0 QAT Jenw
SWoIZaS oD &m@sﬁ@ﬁ 3@95‘5)@@%@0
mcsz@zﬁ’.

TOAR0DAT z;%)ofboja TITBY, FOTBROIDL
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&ono 33, (Ellingham Diagram)
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6.3y, $eERRYEO.
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CH;—CH,—CH——CH,—CHj
| FRO | | 3-eses dosent
CH
| z 5 (Ethyl) (3-Ethylpentane)
CHa
CH3—CH——CH,—CHj
‘ e e 3-wegy, o Howdea®
CH, (Methyl) (3-Methylpentane)
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CH; CHj CH;
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DOTH OPINTTYE. HTF> 0080HY [owT® ARTIR BATO 9331 2 Q0w YT
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35 03Pn3s TUPAC B2 4-83g0°-3-20egof e.3ea® (4-Ehyl-3-methyloctane)
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Ao 0359NBNY TR, IUPAC QoDedried 00dedne 8008 FEmnt 380930y
BRTY [T, VOTT T ARFNYR, HOPTY 3L,V 23000 A NT.
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o33oNnT IUPAC &3
CH3—(|3H—CH2—CH—CH2—CH3

2,4 — a%:j&aecﬁ;@@ B3eat

CHs CHj (2, 4-Dimethylhexane)

CH; 2, 3, B-éﬁdé’bez;ﬁd@s Soedext

CH,— CH — é — CH, =CH, (2, 3, 3-Trimethylpentane)

CH; CH;
CHQ_CHa
=2
CHS_CHz_ﬁ:_CHE_CH3 3’3_% .é.g%@@ woﬁeﬁe
CH,—CHs (3,3-Diethylpentane)
CH,

CH;—CH,—C—CH,—CH,

3-Ehyl-3-methylpentane
'f-isz 3-3g o — 3- weglo® Bowdext
CH,
ﬁ{% 6.4
VTOZT ﬁﬁ@@ﬁusﬁm@ VOTNITED

308,50 THTPFITOTE B 6.5, BERRVRTN BROZH HTERLTIWE ITNT 30TT
eﬂdd BPETE 23 TSI, BOZREPELD A ErdIT.
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C,H, 200200 2,0t &9, N3 20t 0FIR 89DT. &9T3T Teimw AR TR, JHBOINT.
CH, = CH,
2 Fo0E I BUZPEDNYTO FTERLFIE IS Doy S36° (Eth) sncdobysle. dat3ths
59,3 IUPAC B2 0PRRT3, 537 (ene) 202 T 00T, Fe0ATT Zoo.

9033,

Alk + ene = Alkene
CH; Sum megsssy CH, = CH - CH,- CH, 20t 23000 E 8. 390637
DTRICRNREN AT@@?) Rio@%ﬁ%?«dg{ QETTIN DWOTT WROB 5):-39%635 TARIE DT BTZERNREN
©Z03 Ay FRTF0S AE 0edonY Fosd; AeTEedesd.
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1 2 3 4
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XEY FIT H0a300TY, BOMEIRLICTITOTR.
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DTN + dwers @5 + @35033
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BTN FIIT BN —OH 70 00T 03TNTTTY MedR0.
H H

CH,—CH, —OH egm ' ¢ ¢ °H
H H

A AFIRCOTT T3 RATTNG.

MWEPF, CFZoDHQ BB FTHLOHAHLRT Do FFH SPOHH. BTT T

TOADODNT FLRBNETRR, VFOTICR. BITTTOT OFPRACOT FFoNTLD F900 WSTH

—OH rbomna HoenGa), AFBRRIH. AFILCOTE TomOHT 2 PRI, TFOTZN
Do DRI —OH MHoTNE R0TH STRO0T IV BTBPLONTRY, Iy MHorTay

FOODE AT MHOPRTOTD FBOMITIROTL SPRPTER0EN DING TIODE NGO NOOJYNTT)
BOBODEITITD.

%z@@@%@ mwox) (— OH)
—OH roogne=y BROVTOT OITONBIREIT @Qﬁméem@@ﬁ%?@ TOTFTED 0T OCS0DTY
ORI,
Alkane - e + ol & Alkanol
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TOTLIINTEY QeRTHT mm&d%ﬁ@?s& NeNRR0.

CH;—QH CH;—CH,—0OH

olatsiodon RFBRCSE
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CHy—CH,—CH,—OH
CHs—GCH—CH;

OH
20Dk 0INBNG WENTHITN FRPTINE0H0T 7,30 Bom&BPO. word C,H,0.
Q02 2,003 ENRATHOT VNI AABDYTEL VNI FODEDTOR 102 I
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@C;S’%ﬁaﬁe%o. W03 HQYWIT @sﬁoaﬁéojasg{ B3 TOIERY TTTCLAR AecgeIeTomd FFIR

TRIBRRICH.
)

0TS AR

CH3—CHp—CH;—0H Zpmea® —1- t.of (Propan-1-ol)
CH;—CH—CH;
(|3H BRI’ —2— %©® (Propan-2-ol)

QOTD TT0PWIVTR.

R BRI

55’23% QUTOBOBNY ROROT esefy@&eao-awmf IUPAC 030800 230303,
Extended activity 03300 Qe€t320300.

3O TPTONTRY, ACTLINT.
CH, — CH, — CH, — CH,— OH an»a® — 1- 2.o°  (Butan-1-ol)

CH, — CH, —(_i;H—CHa méma@ —2— wo©f (Butan-2-ol)
CH

83 033PNBENRY weavEegR) CH, O 20t 308,50 F0wdbeodnd. $ud — OH rowm)

BRODTVT TRVEDE BTZINENNS m@s 50832303362 AT [ITYFR BRINTIY AN
O35PNBNRFIN WHBTANEAYTOT #0F,&0 T Yo,

BN AR T ARTHEY, Ne0R0.

CH3

CH;_C—OH

CH3

S 03PN wrRRIRP CH,0 sNBobes ? |8 :wEs® 203800 IR
BORUHRT. BT 2,00 — CH, ea3ef zoa30imn 208, — OH o
3y — CH,BeR30° 6@FmoNchs sowea® SOR0m0ds M8 Koal 2 0w

ORDIHBYR? ot &5 037°nE IUPAC T 2-0g0° Rpmedt-2- L.of(2-
Methylpropan-2-o0l) ©0toNTey)wo.

Q0BT TV 03PNENE Te3Te ARTHEY, w3 wIN® IUPAC AT, 391 Spreeons.

CH3z——CH,;——CH,——CH,;——CH,—OH Rota® —1- 8e° text (Pentan-1-
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CH3‘—“CH2—‘CH2—CH—CH3
Boont —2— wof (Pentan-2-ol)
OH
CHy—CHp—CH——CH,—CHg
Botx’ —3- 8.of (Pentan-3-ol)
OH
CH;

2-0eg3@f WP’ - 1 — Lef  (2-Methylbutan-1-ol)
CH;—CH—CH,——CH,——OH

CHa
3-0ePof eI’ —1- wo® (3-Methylbutan-1-ol)

. I
2. sQFEE ooy (/C\H W@ —CHO)
— CHO 300308 Q59 MoRHnedoe 0339NINTT @Q%@amf IUPAC @53 e (—al)

Q02 BEOOT BRFRRYED. Alkane - e + al = Alkanal

— CHO 202030 300D BTEI0N WRTmINTVE TI0NE DGPIR MIO0TTINTS 20T S03,%0

T3 Poede.

TORIE R’ HTTIVER WTETNTOE FIODE G MoRPRITES 035°NENTY, [UPAC 59800
SIOTEIN & TAIET® BT, THOR FOFSOD gorteson TONEdRFTSReolR ZoBSR
000 Aeen w03 Ay @5 ;‘40935 2030 0e0HY ﬁoa% QETIR3CB. STNTOOTS WINTT),

BRORN NePARNTY?
TRTPNTY ARWRTE,08 BAHTIN FOF) YVEITTBNGTY TN SHTBOINT.

CH3;—CH—CHO
2-0eg o’ FpBI9O® (2-Methylpropanal)

1.
CH, _
CH3—CH,—CH—CHO =
2. i 2-0egd©of RS (2-Methylbutanal) —
3 j—
=
3. M CH—C—CHO, » 8 2oeg o wasime® (2, 2 Dimethylbutanal) =—
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CH,
H;—C——CH,—CH
4, CHy—C—CH;, 003,3-%533@%@6&@6@3@@6
CHsx

(3, 3-Dimethylbutanal)

3. 3eedpnooR) (>C=O W@ -CO-)

‘Beedn’ MHoBIRFNR0TE FTODT 0NN deelnezdnsd (Ketones). seedpesons IUPAC
TAD o (—one) 20T BRBRRLRTT.

Alkane - e + one — Alkanone
CH;—CO—CH; &pmSeea® (Propanone)

398 DERTHT 0PNINY S RATFATE TN QTIT o0& B2 ITUPAC 50330039
TORAATHIT NROLO.

CH,— CH, — CO—CH, & o3®n339 — CO — rbosay BRobms Hweds s
Ros3 o0 2.

2wt IUPAC B33 ntsa’ —2- t.af (Butan-2-one).
waie 0e&oHY

CH3;—CH,—CH,—CO0—CH; FHotznx® —-2- W’ (Pentan-2-one)

CH;—CH,—CO——CH,—CH, 30t»a° —3— ¢ (Pentan-3-one)
CHy—CH;—CH—CO—CHj

3-egl o’ Botsd® —2- L’
CHj;
(3-Methylpentan-2-one)
O
I

4. B3O Mok ( (|3 ®x=o —COOH )

-~ \OH

—COOH F20DE NG THOBRY, L$ieot Foedns §9F° e TUPAC B33 e0dodoesen
B, Fovgod THOZRodN AT AT (-oic acid) wow [, 0TI
ReDRIRIHTH.

Alkane - e + oic acid — Alkanoic acid.

CH;—COOH Ethane - e + oic acid — Ethanoic acid
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H—COOH 36N D3w® (Methanoic acid).
CH;—CH,—COOH p@30003° ©3w® (Propanoic acid)

200ke FOPEDGRE MHoSTIHT PRES FoEPENEY SIS 030 rmen
ZonedxeseFord 08,91 g%ﬁ@@mﬁea.
243 OEIBETERL:

CH, — CH — COOH 2—5)3@(%@6 BBRRHANTT DA

CHs (2-Methylpropanoicacid)

CH, — ClH — CH, — COOH 3-00eg3,0° 2REIRAEANTT DAY
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Three principal varieties of crude oil.

1. Paraffin - base type crude:

CH, - C,JH,, 330 205 B033 BRATENTTS R Bwns
QBRETNCESTE O3TONBNRLH.

3
Y
&L
(6
3

2. Asphaltic - base type crude:

@0ayeon cycloparaffin or naphthalein, gy &,FRHTY DTweSeLds®
TR TRE T

3. Mixed - base type crude:

Paraffin 7i$o &one asphaltic hydrocarbon R¥a), e¥Rp0R3.
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FRACTIONS BY DISTILLATION OF CRUDE

Name of fraction Boiling range Approx. Uses
composition in
terms of
hydrocarbon
containing C
atoms
1. Uncondensed gas Below 30°C C,to C, (such | As domestic or industrial fuel
as ethane, under the name LPG (liquified
propane, petroleum gas).
isobutane)
2. Petroleum ether 30-70°C C,-C, As a solvent
3. Gasoline or petrol or 40-120°C C,-C,(Calorific | As motor fuel, solvent and in
motor spirit value=11,250 dry cleaning.
kcal/kg)
4. Naphtha or solvent spirit| 120-180°C C,-C, As solvent and in dry cleaning,
fuel
5. Kerosene oil 180-250°C C,-C, As an illuminant, jet engine fuel
(calorific value | and for preparing laboratory
=11,000 kcal/ gas.
kg)
6. Diesel oil or fuel oilorgas | 250-320°C C,-Cp Diesel engine fuel.
oil (calorific value
=11,000 kcal/
kg)
7. Heavyoil 320-400°C C,-C, For getting gasoline by
cracking process.
This on refractionation gives:
a. Lubricating oil - - As lubricant.
b. Petroleum jelly (vaseline) - - As lubricant and in cosmetics
and medicines.
c. Grease - As lubricant.
d. Paraffin wax In candles, boot polishes, wax
paper, tarpolin cloth, etc.
8. Residue may be either: Above 400°C [ C, and above
a. Asphalt or - - Water-proofing of roofs and
road making.
b. Petroleum coke - - As a fuel and in moulding light
rods.
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A brief description of three most 20 °C BN

important liquid fuels derived from 150°C

petroleum is given below: Bedncer

i. Gasoline or petrol is a obtained

200 "C
between 40 - 120 °C and is a mixture o 3
of hydrocarbons such as C.H,, N
(pentane) to C.H (octane). Its
approximate composition '1s C= 84%’7'0, e 3
H=15%,N+S + O 1%. its calorific ©Y
value is about 11,250 k cal/kg. It is
highly volatile, inflammable and used
as fuel for internal combustion
engines of automobiles and e BeEdon® toe®
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Kerosene oil is a fraction obtained between 180 - 250 °C and is a mixture of
hydrocarbons such as C, H,, (decane) to C, H,, (hexadecane). Its approximate
composition is C = 84%; H = 16%; with less than 0.1% S. Its specific gravity is
0.75 - 0.85. Its calorific value is 11,100 k cal/kg. Due to high boiling point range,
kerosene does not vaporise easily. It is used as domestic fuel in stoves, as jet engine

fuel and for making oil gas.
Diesel oil is a fraction obtained between 250 - 320 °C and is a mixture of C15H32 to

C H,, hydrocarbons. Its density is 0.86 to 0.95. Its calorific value is about
11,000 k cal/kg. It is used as a diesel engine fuel.

Comparison of diesel fuel with gasoline fuel

Diesel fuel Gasoline fuel

It is cheaper than gasoline.

Its consumption per unit of power produced is
less.

Its thermal efficiency is higher (about 30 - 35%).
Its exhaust gases contain lesser amount of
pollutants (CO,, oxides of N, hydrocarbon, etc.). | pollutant gases.
Its combustion requires a complex and more
expensive fuel injection device.

Its combustion requires heavy equipment to
compress air.

Costlier
More consumption

Lower thermal efficiency
Its exhaust gases contain higher amount of

Its combustion requires a rather simple internal

combustion engine.
No compression is needed during combustion

of gasoline.

Non - Petroleum Fuels

1.

Benzol is a product of coal carbonization [having a distillation range of 70 - 150 °C
and it contains about 70% benzene (CH,). 18% toluene (C.H,CH,), 6% xylenes
[C,H,(CH,),], and rest other hydrocarbons. Its calorific value is about 10,200 k cal/kg
and octane rating ranges between 87 - 90. It is a good fuel for internal combustion
engines. However, its freezing point is 5.5°C, so it cannot be used in cold climates. It
is mostly used as a blending agent with gasoline.

Power alcohol : When ethyl alcohol is used as a fuel for internal combustion engine,
itis called 'power alcohol'. Ethyl alcohol is not used as a prime fuel, but it is only used
as an additive to motor fuel. Blends containing upto 25% of alcohol with petrol are

used.
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Hydrocarbon

Petrochemical obtained from it

(1) Methane

(2) Ethylene

(3) Ethane

(4) Propene

(5) Butanes

(6) Pentane

(7) n -Hexane
(8) n - Heptane

(9) Acetylene

(10) Cycloalkanes

(11) Aromatics
(benzene etc.)

-Mono, di-, tri-, and tetrachloro methane, methanol, formaldehyde,
acetylene, formic acid, dimethyl ether, ethylene glycol, dimethyl
sulphate, acrylonitrile, methyl amine, hexamethylenetetramine,
dichloromonofluoromethane, dichlorodifluoro-methane.

-Ethanol, ethylene oxide, ethylene glycol, ethylene chlorohydrin,
vinyl choride, butadiene, acetic acid, acetaldeyde, ethyl ether, ethyl
acetate, acetic acid, ethyl chloride, ethylene bromide, glyoxal,
arcylonitrile, acrylic acid, tetraethyl lead, butyric acid, acrylic fibres
(acrilan), polyethene plastics, PVC plastics.

-Ethyl chloride, nitroethane, ethylene, acetic acid, acetic anhydride,
acetaldehyde, diethyl ether, ethyl acetate, etc.

-Propyne, ethylene, nitro-methane, nitroethane, nitropropane,
chloropropane, propionic acid, acetone, isopropyl ether, 1, 3-
dichloropropane, acetone cyanohydrin, etc.
Glycerol, allyl chloride, allyl alcohol, isopropyl alcohol, acetone,
acetone cynohydrin, mesityl oxide, keten, propylene glycol,
diacetone alcohol, propionic acid, /-propyl alcohol, acrolein, cumene,
acetyl acetone, isopropyl amine, isopropyl ether, polypropylene
plastics, etc.
-Butyne, butadiene, thiophene.butanol, tert-butyl alcohol, butyl
rubber, iso-octane, ethyl butyl ketone, methyl ethyl ketone, butyl

rubber.

-Amy] chlorides, amyl alcohol, amyl amine, amyl phenols.
-Benzene, phenol, DDT, gammaxene (C H,C1,), styrene,
polystyrene plastics.
-Toluene, benzyl chloride, benzal chloride, benzaldehyde, benzoic
acid, TNT, benzo-trichloride, terephthalic acid, polyester, phthalic
anhydride, toluene, sulphonic acid, DMT (dimethyl terephthalate).
-Acrylonitrite, acrylic fibres, carbon black, vinyl acetylene,
chloroprene, acetic acid, acetaldehyde, vinyl chloride,
trichloroethane, ethylene chloride, vinyl acetate, butadiene, synthetic
rubber.
-Benzene, toluene, xylene, hexamethylene diamine, adipic acid,
terylene fibre.
-Styrene, phenol, polystyrene, bakelite, aniline, naphthols,

naphthylamines, etc.

J
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Sources of petrochemicals : The basic raw materials for the manufacture of
petrochemicals are natural gas and crude petroleum. However, when crude petroleum
1s fractionally distilled, a large number of important products like petrol, diesel, kerosene,
lubricants, waxes, etc., together with other fractions are obtained. Other fractions are (i)
refinery gas, (i) liquid petroleum fraction (other than fuels) (iii) naphtha and (iv) gas oil.

Consequently main sources of petrochemicals are natural gas and four fractions mentioned
above.

303D
M Q

ROBIR0L ISoDHY BPTRY TRBWAFT® MYAT, EITE MR D0INY Ve T
FOZOR T, OFNT 0T FOTDINY LD BNZEIITS EDZLITATTY Aecgedesd.

BOTD YoM, F00HL E3T 0D SOIPORLY TF,TE) BeFWBD.

%zgﬁ =& SN

Drift Theory or Transportation theory of coal formation: According to this, the trees
were uprooted and transported by rivers to big lakes and other deep depressions,
which got filled and blocked. These huge piles of wood then got buried underground.
Under high pressure, absence of oxygen, presence of bacteria, and time, the cellulose
material of wood have underwent gradual decomposition with the simultaneous liberation
of gases such as CO, and methane. Great thickness of 'coalseams’ appear more
reasonable on the basis of this theory. According to 'situ’ theory, coal formation took

place of vegetation itself.
BOTLD QN TATML eHF) WPYINTY To2IE DT TTIEMNS TEIDCTTY ARLADE TTYHFBR
288LTTLITRY, VFeAROTIN LeesF, @@Uw, QEDWRFE FRCSE, esoc;jd%w o 3YZI
SRBNYY Fo2E AT SR, BRCDFLD TG FMHHTH.

23 SWImN

2ITBT BOFY NN @@&35& O F[PRTYT. WAY0, T93,6T, mm@écﬁ B0,
BELOTIRS 3D FNOBITIHNEO LVTITTBRFONG. T L$B0D ROGTeIN YVHO3RENZDE
ATy, 'producer gas' ANEFOR LVT3RENFZYT.

= Fuel Moisture % | C% | H% | N% | 0% | w80 =P
= Wood 25 500 | 6.0 5 | 435 | 4000-5000
— Peat 25 570 | 57 | 20 | 353 | 4125-5400

% Lignite 20 670 | 50 | 15 | 265 [ 6500-7100

— | Bituninus Coal 4 830 | 50 | 20 | 100 | 8000-8500

— | Anthracite L5 934 | 300 | 07 | 30 | 8650-8700
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Producer gas - CO + N,

Water gas - CO + H,
DN NIINYE AT, VEWE BT

Polymerization, Fischer - Tropsch method,

Bergius process

BPodnE ATINTIT BedntdoDo, 3YTZen R0VFNY TodreesnTedond e

Synthetic petrol -
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Process: "The raw - mix' or corrected slurry is injected into the kiln at its upper end; while
hot flame is forced into the kiln from the lower end. Due to slope and slow ratation of the kiln

the materials fed in move continuously towards the hottest end at a speed of about 15 in per
hour. As the mixure or slurry gradually descends, the temperature rises

Chemistry : (i) In the upper part of kiln, where the temperature is around 400 °C, most of the
water in the slurry gets evaporated (drying zone).

(i) In the central part of kiln, where the temperature is around 1,000 °C, limestone of dry
mix or slurry undergoes decomposition to form quick - lime and carbon dioxide; and the
latter escapes out. The material forms small lumps, called nodules (calcination zone)

CaCO

) T Ca0sr 2 @
Limestone Quicklime

(iii) In the lower part of the kiln, the temperature is between 1,500 to 1,700 °C. Here
lime and clay (of nodules) undergo chemical interaction or fusion, yielding calcium
aluminates and silicates (clinkering zone).

2Ca0 +Si0, — Ca,SiO, Dicalciumssilicate (C,S)
3Ca0 +Si0, — Ca,SiO; Tricalcium silicate (C,S)
3Ca0 +ALO, — Ca,AlLO Tricalcium aluminate (C,A)

4Ca0 + Al O, + Fe,O, — Ca,AlLFe O, Tetracalciumaluminoferrite (C,AF)

The aluminates and silicates of calcium then fuse together to form small (of about 0.5 to

Icm diameter) hard, greyish stones, called clinkers. These clinkers are very hot (at about
1,000 °C). The rotary kiln at the base is

provided with another small rotary kiln. In o
this, hot clinkers fall and cool air is admit-
ted from opposite direction. Air counter -
blast cools the clinkers. Hot air so produced
is used for burning powdered coal/oil. The _
—  cooled clinkers are collected in small —

trolleys. The clinkers are mixed with 2-3%

gypsum (CaSO,.2H,0), powdered and —|,_~ — ..Q; M ij
homogenised. N e

packing bags

-
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Dyes

By definition dyes can be said to be coloured, ionising and aromatic organic compounds
which shows an affinity towards the substrate to which it is being applied. It is generally
applied in a solution that is aqueous. Dyes may also require a mordant to better the fastness
of the dye on the material on which it is applied.

Pigments

A pigment is a material that changes the colour of light it reflects as the result of selective

colour absorption.
Pigments are used for colouring paint, ink, plastic, fabric, cosmetics, food and other materials.
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Different applications of Dyes
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Some pigments and their colouring effect in glass

( Name of pigment component Colouring effects |
1.  Cement industry - Iron oxides Green, Brown
2. Cobaltoxide Deep blue
3. Gold chloride Ruby Red
4. Selenium compounds Red
5. Carbon oxide Amber/Brown
- 6. Mix of magnanese, cobalt, [ron black, White
— Antimony oxide
— 7. Uranium oxides Glowing yellow green
—— |8 Copper compounds Light blue, red
g 9.  Tin compound White
—— (10. Lead with Antimony Yellow

g i




Gorilla Glass
Gorilla Glass is the thin, tough glass that protects cell phones, laptop computers and mil-

lions of other portable electronic devices.
Gorilla Glass is a specific brand of glass manufactured by Corning. Compared to other

types of glass, Gorilla Glass is particularly:

* hard

e thin

*  lightweight

e scratch resistant
Gorilla Glass hardness is comparable to that of sapphire, which is 9 on the Mohs scale of
hardness. Regular glass is much softer, closer to a 7 on the Mohs scale. The increased
hardness means you're less likely to scratch your phone or monitor from daily use or
contact with other items in your pocket or purse.
The glass consists of a thin sheet of alkali-aluminosilicate. Gorilla Glass is strengthened
using an ion-exchange process which forces large ions into the spaces between molecules
on the glass surface. Specifically, glass is placed in a 400 °C molten potassium salt bath,

which forces potassium ions to replace the sodium ions originally in the glass.
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BRIRAYAT 0e30DY @@ESQ)@ BROTDYTVET TN Emgcﬁ 0a303¢ BATY SO

X .
<

2e0 TEIONTY, DFOALY LHYTTI NI BOR3CB.
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Principles — Green Chemistry

In 1998, Paul Anastas (who then directed the Green Chemistry Program at the US EPA)
and John C. Warner (then of Polaroid Corporation) published a set of principles to guide the
practice of green chemistry. The twelve principles address a range of ways to reduce the
environmental and health impacts of chemical production, and also indicate research priorities

for the development of green chemistry technologies.

The principles cover such concepts as:

e the design of processes to maximize the amount of raw material that ends up in the

product;

TATO CHIONT TOX T B0 Wﬁ@éﬁﬁ@éa’)& 3IE R, T JE3 TR, 03RRTITIHNSR
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the use of renewable material feedstock and energy sources;

the use of safe, environmentally benign substances, including solvents, whenever
possible;

the design of energy efficient processes;

avoiding the production of waste, which is viewed as the ideal form of waste
management.

The twelve principles of green chemistry are:

1. It is better to prevent waste than to treat or clean up waste after it is formed.

2. Synthetic methods should be designed to maximize the incorporation of all materials
used in the process into the final product.

3.  Wherever practicable, synthetic methodologies should be designed to use and
generate substances that possess little or no toxicity to human health and the
environment.

4. Chemical products should be designed to preserve efficacy of function while
reducing toxicity.

5. The use of auxiliary substances (e.g. solvents, separation agents, etc.) should be
made unnecessary wherever possible and innocuous when used.

6.

Energy requirements should be recognized for their environmental and economic
impacts and should be minimized. Synthetic methods should be conducted at ambient

temperature and pressure.

A raw material or feedstock should be renewable rather than depleting wherever
technically and economically practicable.

Reduce derivatives — Unnecessary derivatization (blocking group, protection/
deprotection, temporary modification) should be avoided whenever possible.
Catalytic reagents (as selective as possible) are superior to stoichiometric reagents.

. Chemical products should be designed so that at the end of their function they do not

persist in the environment and break down into innocuous degradation products.

. Analytical methodologies need to be further developed to allow for real-time, in-

process monitoring and control prior to the formation of hazardous substances.

Substances and the form of a substance used in a chemical process should be chosen

to minimize potential for chemical accidents, including releases, explosions, and fires.
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