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(j) faeet FadTat
(Thickener-classitier)
Fe Hae (Fluid Storage)
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() TTEIf—Tﬂ (Condenser)

(d) T 71 7gA wEEE= (Shell
land tube exchanger) '

—

- 4
. _ =
Fractuonation = 7T %6 (hea -

w6 7

PHERE GG

Usually water-cooled wbular
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(Fricdel Crafey 1 Hony 5941 v et (alkylation) 77
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eET ﬁ%ﬂﬁﬂ T AT (Wwlu balsam) THE 51 (resin) T 44
feFan T o gafan sweR AW 2 (oulene) TE T N

. < _mnwu 5 0T (Properties of foluene) o
| UEA T U Td (colourless _EE& 2 3 FEEA (Boiling .
point-110°C) T ¥ | T4 {smell) 45 & 96 8 ¢ 1 7 ot i

AT (insolubley e Ffra Faorma S—3w, tedied am A anfz
T faord (soluble) B | ZedT A WA (Weak Polar) W@ 21

n(_m_.wu & fmtor fafs (Manufacture of Toluene)
1. WZiforan &% Hefafes frwifdn gr
(From-Catalytic Reforming of Petroleum)

Y2AferaH F < (cracking) wizw@uwﬂﬁm%ﬁmﬁ%
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forming of Naphtha)
prha) F Fdfafzs fmfib wr v
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. 1,
CeHy CH :

- A
=71 A g Fbn St 2y

Naptha mcofﬂw..m ol _w,ﬁ_‘h__c_:,u‘_. A
nu,wm&:ﬂ,_ ,gﬂ (Used Raw Material)
mﬁmmw & Tt 3§ fasifafag e ara a) s S d—
(1) =1 (Napiha, Feedstock) |
(2) .Ma«d,ﬂﬂrﬁ 21 (Sulphuric acid)
(3 ]

FI=h grel (Caustic soda)
() THarEe 3uga w5 (Methyl cthy! ketone)-
“iesar Jot {Process Description) .

HEgAq Jegr (N

. aptha) &1 §75°C ATIsmH TT (recycle Hydrogen gas)
R TE (vaporiser,, I Al (vaporise) (A1 STE @13 FH A
& T .

il (reactor) 8 W4 ST R @ T TTHT 38 T JUFERLSE (gas
SCPparaclor) oA S 2 e 9 H, gas AR T A TRIFA (recycle) El
STt 21 forr (Reactor) osiEl 2mEAR i (Distillation vt 1 Mo
(Mctal oxide)~ 9@l Al,Oy (Alumina) 31 AT IATE (catalyst) F FI A
Erar @ |

THg gaahich (gas separator) ¥ qyar T F AW (Fractionator)
TSI ST 3| gyt (Fractionator) 3 3 g (Fuel gas) my Hwa?ﬂ«,ﬂm 2D
feeat v 2 | NRMJQ.EN (Hydroformates) forar Nf,wo IAEA ,Cch:ov e
.w %Eﬁr Fractionator 1 regycle ‘u\wm fau Sr=1 fean S 21 |

T4 Recycle oI 9T 9k Toulenc il m:‘mwu _ﬂa.AMEn“cM:MM
q um“..m_ N?H%u (toulene) 3T w 5, B Aa_m:‘_...f:w—wcwﬂmaﬁ -
STt 21 @ 9 Benzenc m?ﬂ Xylene 1 g (separd ¢)

il @ e mixture~= FEIC FEOAE
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¢ osullonate detereent 4540 |

AR R L CH I A= CEC R Benzene

101or vname B octane number #Y g2ry G ) 1 for

S, TEERZE 9T W S ereay

. CUONLTY W sEE A

O. ETH SE 9AfEET gy

o : micrmediates) % EEIE! T
7DD F b o

ST 1IT (Italogenution)

EEiEt:d U A1 2fhE e grmie A dEee qmI g sfaers
(substituton) FETTAIHOT Feeyer 2 |

IR —
: i . Nark

() Collg + Cly ——— L, H. ClL+ HQ)

. Anhydrous «horo benzene ° "

PRAVAGIE

|A:v alh sl

) o (O) o

ey
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Hensvl chlonde

N N A
AT =311 (Chlorobenzene)

yt ot l

@

&l 3o W,E‘md— (Manulactore Process of Chlorebenzent)

. : s S RN EIEt qqr & A 1 9 B
ST @ O FAR AS(TT ATH (vapour) ST A g TS
e Grh AeAge ISl 9 AAlEd Ezed

- fFais: arem 9fFAT (Rasching Process)
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Ty afnfzm (Chemical Reaction)

2 mb Pt o, =2 E @ L 2H20

Chioro Benzene

994 Hedl Ui (Used Raw Material)

Benzene, vapour HCI, stecam “40 catalyst &l TAT F= A R AT A

fear stram 4

Cl
+ Cl, gas |Yr_,..«“yﬂl O = HCl
cCly N
ufzhan 9o {Process Description) ‘ -

39 whkar & 959 9 S00°F W, a4 A F1 250° F W A4 HCl 3 -
(vapour) I W & (super heater) T T ¥4 @ | g8 HCl 9T a9 -
(stcam cvaporator) ¥ St 3 (aqueous acid) E3 ﬂ.ﬁu.wa EEnll m.k
7q fayor @ fdeet ¥ O S @ 1 3Hes UvEq §H T & Tons wA
(catalyst chamber) o B % e s ST 2 Catalyst chamber steel -
"I T BT R 41 g@catalic bed w01 B ¥ 1 3 Bed § TEE (catalyst)
T2 Tedl € =519 941 HCl &1 8 :1 & 3/urd ¥ {Helet catalyst chamber 3
ST STl 1 Benzene, HCI §41 chloro benzene &1 410°C T catalyst
chamber A decanter chamber ¥ 91 8h T T F (gas chamber)
A ST S R | Gas Chamber ¥ Benzene &1 a6 K faan Hrar 2 qdn

chloro benzene ® IR (product). T &9 3 Freret feran Smam 2 1
FANESTA 5 7T (Properties of Chlorobenzene)

FAR oA TTE, AU 1 RS (liquid) ® 1 T 96 3 AT (insoluble)
3 g UeTed, 39 U6 A FrEiaAs faemaat § faer (soluble) ® 1 AR MY
F aroreitd 2, 3EH F@EE (B.P) —132°C 2| THE AMMF FE (sp.
density) 1.12 Aar 1
A S % IEEm (Uses of chloro benzene) B
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(1) FETa w1 oy (Manufacture of Chloral)
Y U i FATNE Ty (chlorine pas) Fenfeq
ATd RSN, DDT @y ,

et Jifiy (intermediate COMPGOTnZ Ty,
FARET 1 aienfimu qe wane ATET G T e 3

GO + Cly —— CHLCHO + 2HQ)
Acctal dehyde
CHLYCHO + L, — . n.r.OIO+wIQ
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(2) T AT AEE @ fnr AZ.._::?Q:_@..:.
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) 280C .

Colly + 2HO) + O) —— C H, O + 2H,O

Jenzene CuCl, Chloro

(cistalyst) benzene

(3) DT F Ty (Manufacture of DDT) =
A A W wewgien e 9 wer H e
I RO YR D R e

(Exothermic feaction) 21

:l@‘: Cl
Q 250,
~C.ClLCHO e Lol CL.CHO
:J@Q ‘

Chloro Benzene

(chloraly %
VEL S A W I v s s
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fshar ol (Process Description)

FANE 41 FERER e f# 2ma s sinferam 3o
TN WA (cendense) H EF. A 9 Frsor fFm smar R0 gk By
5 oI o H1a (steel) e formt ey 1000 e 2R R, T FEm e
TR | A 15°C-30°C W w6 2w o8 ™ AE S f 6 w2
& WG Fq R .

mﬂzﬁﬁmﬂjﬂmﬁsﬂgagaﬁuﬁ% -
T F T (layer) T @Y U, H18T T (soda ash) | IrHE (neutralise)
& fam s 21 DT ¥

AV AGT ATHRATINA  SFerasie (unreacted
chlorobenzene) 1 R (aryéd)

T 5 fea s R AT (Dryer) 3 36
TR S g (separator) ¥ o SR sl w0 a7 ¥ W gw
FRET (recycling) X feran s 3 )

TOE U fouell 9. @ A (Molten DDT) @) solidifying pan ¥
SITHT W (grinding) 9 ¥ 1 o@ 3o YR w0 A Sy (sale)
o 31 fean s R

DDT Frfol- tenfm fam 6.2 % wefdq 3)
A STt wos (Major Engineering Problems)
(1) DDT 39R & 2@ § werd 7@ 3 =ifen, =90
= T (decomposition) FT Zear 2
(2) TGRS %) AENEIEE frafm e st s S e o
TS I 91 Sufeafa # a6 SR @ seniEm
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Co 3 Cy T & TRETFET 213 ¥ SHE ITAM FETE e (organic -
Wlvent) T4 FH H I e (dry cleaning) % &Y ¥ faqy wray 3
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Femace T2 foran s R : .
Crude oil 3

. . 3) w.ﬁﬂw_w.mw_wa_md NTN (Nephtha Hydrotreater Unit) - L

Pump T N . N - [
ﬁmﬁﬁmﬂﬁwiﬁﬁﬁw&ﬂ&ﬂﬁmﬁﬂﬂnﬁ '3

fer 7.8 —arqruscita smaa gfve , FA | F W A AT 20°C-150°C ¢ 1 AR |

ArqEE T IR 1 E (flow diagram) F TR 2 ) S

R L &

= 2 ) Ffafes fofi Mmmﬂl?.ﬁu_::n Reporuing Unit) £
" . =1 et 2— e R R ——
Y F a3 wgEw fafv= ghe @ a i slna .
n ﬂ,mwﬁwm F1 TEA gfae (Crude oil distillation unit) , i feremgfiga e
ﬁﬁﬂwgﬁﬁﬁwﬁgﬁ%ﬁﬂﬁ
q7ar aa 8 W< fafs= i@t A (fraction) W4 I g

ST @ | .

‘ﬁgﬁwnnoﬂau_ovﬁ?&sggw_mﬂﬁ%ﬁ a1 W2

1 =ifa 3aqE 2 |
(5) G 2 (Alkylation Unit) .

3 I TR AEAEE a9 AT TR § wfafde fma s
T fE W ekt w e 7ar e a1 sifan T 2

<




= /]

THA Gt

TR wfea amg N wieafda fopm s

mi

Hydrotreater Unit)
SRR A ey ATEAT 132 T e fafire g
STANT FT S frm s D
o . D = - ~
(8) IIrm iy T2 FEm 3 (Argon Gas Traeator Class Unit)
HERES T A 2 F 7wt e s

SN~
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m::::u:% exhausted) ¥4 92 (cane mate) chain conveyer & Heaa ¥
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fa= qLO’.ﬂMﬂﬁ.—m‘w AT (Multiple effect evapaorator)
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Fd ¥ a1 S mﬂw. ¥ A_quo lank) ol crystallising tank FEa ¥4
faaffa mcmmn:mqmov wC-fean Smar 2 Crystallising Tank H Cooling pipe
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3T ZA-tresidual liquid) 9 WY %3 (mother liquid) f zira
(Molasses) &l STl 21 Wi WY (Molasses) CeRTEd FAT H IUHTI
21t 2 rafq vitw § fEvaa w1 (fermentation process) g Teshlgel FATAT
ST R 1 "

o

Frt 3 % ITFE (By Product of Sugar Industry)
I (Molasses) = F) EnR (bagasse) d4l T F4g (Press mud)
1 3@ % I (by

product) & | T & 3T TeHEE I (alcohol

\

2
s |

s
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Vacuum Pan
Crystallizer

__”_J; .M_z;c.ﬂ FEn A R0 = 709, i (Molasses) F1 34 3
i IR (industrial alcoholy F 7= H 771 809, it @ I o
} alcohol TR 3§ feqr sy 3 I Fotable
T (bagasse) 1 941 Aigen ¥ fau vy (stcam) I H}
\ ety faom ST 1L A e s (Paper industry) T &=t ey
(raw material) & &9 % fg sman 20 St gay 3 e 350 T, @
(bagassc) m,d nwﬁﬂi wﬁ: 2 Ee ﬁd@i ﬁmﬂmﬂs (Purification) Mﬂ w,ﬁ &
YTER T E H S ST WA R 30 Press Mud F9 § sea qam
@IS (manure) 1 W fopmy srar 2

b ANM/%W ma.W_.:ACmnm of Sugar Cane/Sucrose)
. $HF 3T Frefafag i— :
- L. =(1) T T 9N (food) F =9 1 foar s 2 |
- (2) S| 1 3T Ferd, S, e, ZiftRal, Wt Mifai ae fafusy

“
i

/

|

High Speed

Basket
Centrifugal

St
{

Molasses
(Final Mother

iple Effe
)

i
P

!
I

Evaporation, Crystalization
& Black Strap
Production

Mother Liquor for Further
Liquor)

©«
f\ f\éu
e
)
|
i
N

8

S (syrup) enfe @ H e s
(3) FHH ¥ S5 WfewF (Food Preservetive) % &9 8 faa1 s

~
— u_
Q

Crystal Sugar

, T e afvataet e (Major Engineering Problems)
) (1) ™ A @ w1 Fredo (Extraction of Juice from Canc)—T= #
T (juice) Fe J Uew 7ef (Rollar Machine) F &AL, 0 a41
T F 99R (operation) F WA TG 1 A W@ R |
- (2) TARRYA WA &1 g9M (Choice of Flocculation Agent)—FrRem
; TSV ] A §9 GFR FAT Afe0 forady S@de (precipitation) 790 freew
: AfRAT (filleration) & 5691 ©f @ W | 3= A T (magnesia lime)
F1 IYAT FRARYA 02 F w9 fopar s R | wERvE % co, A
AIHRTAT (alkalinily) 1 &80 &4 filterability 341 fa0la0T (decolorization)
S #1 R & e s R R .
- (3) @A a7 fRRE® T (Vaporisation and OJ‘u_u___,mu,..mos‘v.lﬁ.wau_d
. ) :ﬁ;::.nu%.méw%ﬂﬂﬁ%Eﬂuﬂ%:gwﬂ
7% felT S § MG BT @ | Calandria lype evaporators F1 ST
T T (dilurc juice) B FEZA (concenirate) FO 3 e fF w2 |

(4) faea (Syrup) 7 frea = fmm Amgm_:.:os of Crystals _8”,3
Syrup)—Centnitugul machine &1 HTEAT ¥l 380G I i ﬁwﬂﬂ.@%_ uﬁ.ﬂ
fag 7.11—74 &1 vrat ¥ e &1 e frreaelt faepfa?] (viscosity) &1 [EREMICRY = T (surface tansion)

. . i e qa @3 PR 3 fen e 2R

(Extraction of sucrose from sugar cane).

-

or By-products

Bagasse to Fuel

For Recycle

Weak Juice
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Bt _ 3 M_ ; ' % _w,._ _. T A S R IR N N -
- - - :..g__;; o At g R EAR ) ol N s g fammonium aalphare) o "
' { = Ul 3 R
f::_._/..: : »_..._ O TEE g UREITA (M i ___:.._____:. ) e G antista e [770% 7
g P v i K FaG e oy = S k: e . s
. o S Chand g ey b g N dleu w Al g W deptg (levmenty & fego sy o, SE IR LY ¥ 2% B
) T g O - B R 3 s
{ T Bl Ty - . v : £ .
[GNTER ' P | ' S ...:/J.,. Ju/ RN :A,/:.:.—_..: Hom s ﬁ (4 2 (C 0 cnlration) ,..::..: TR (oo e 3l [rresdinet, - ’ u
Lt oo ~J7ed a5 . s & ) i
(IR vorcs o ) ",. PTG & Ky RUSRNNTEY R " 3 b0t o 3 ez, AL by niiten 200 ubrn s VR (ferment P
h it IR ) g 6y SIS (e e W [t i Y
Y oamr Iy ot s - A CAPREES) I E 1 et Mactve )y v g ~
RS U S D ~,~‘.4: I8 SRR I [y (i tive) I R
- (Y lrvmn wnai oy A (Ateence of Prewcers e SR
(R imvgg 2RI ) ) - ’ -
’ ~E FERMENT AT MEL Y efoqu 1o G wipfe o A N N
S (FERNEN FATION _Zc:,f.._._,:.v M M,ﬂ. i _.M 1 ?.::.: A p . 8
ST Qiny l.w.::r.:_._:d b MINture) Sl ey e R G TR ey lerment, o+ 4 kT
) : n Tﬂ:f,c,f,zcv BT 9T i . S o v termen [
(Chemyey) COmpounds) gaR g SIGi W._ ~w3.3?ﬁ TAMteR e, 3 ad -
ST RS A Sitfasy micro Ty e 3 () M et g g cic e of dilute sulphur
: T T qoe) 5 e OMCTO-Organismy o I9Teafa § i ey . et - o
F - boHarar 5 A En...::::zi e mw. . 25 1 : acd)y—HePfra wne ajw (yeast) D ARZ (orcmthy i s see ) oo -
i Aﬁca:F,:::::: FEy ¥ . e sy (itre . Wmvﬂ ferueg , e smifod dAfoy (undesirable hacieriay %7 T 71 feer
oA S rganismy. grg e femyy i
| HOT Bret 3 g 3 Ak N 5 : i B s B et o :
|  fauy ATJr::n:C Fd T . " F ‘ (6) ary =R (Acration)y—fFr37 5% = = T @ enteatn oS emd o
i gy - » o - Y = 3 ~—
i w.Mﬂqmﬂ.ﬁwﬂ%ﬂ:.ﬂ«mmﬁiaqugﬁgmﬁj#ﬂ@ 21 ”
X TR SUEREacc (Ferme g

ntation) % ITTL0r 39 forar o 3 forvem % U (Applications of Fermentation)
Sy PP

CroTsanic chemicals) Sy sitafugi : v s @1 3wai fafvm geaes T 5 3907 8 faar = 2

(antibiotics) T fafier Frifrgt wiifres 39 Fafires . L ISR e i e

¥ ]
q
*
2 ggﬁﬂ@ﬂﬂ%ﬂﬂﬂu?oi? M
M”ﬂ. (Citric acid) 991 e 3T (Lactic acid) 3nfg w7y, i : E (1) ™ F v g = 3 R TR (Bl alcohol) F1 T 1 Hw U

ASnQ_.Q.:S. T

nmmﬁmeﬂzﬁaiﬂmwmmﬂﬂ&ﬂ%g.gw_ﬂ.; of - (2) W F T (Fruit juices) } wesiefirs R

T (Alcoholie beverapes)
s%:mﬂ@ﬂﬁiﬁﬂmﬂw@gmﬁwﬁﬁwﬂﬁug. - F A

] (3) T F TR ¥ faem @) 4 G 4 Nfzgy Fgucs
£ (Na,SO,) #t 3ufmfa § frermis (glycerol) &1 5707 )

(4) kU F faerm (sugar solution) # THRY e Uite (Aceto bacter
aceti) ATAF ST (bacteria) T 39 § BGH (vinegar) 71 e

~F TN

ol y

R —

CH;CH.OH + (0]

.
. » CHyCOOH + H.O ~~
. ’ Sthyl ¢ \cetie acid ! (1)
onditions Favourable for Fermentation) A Ethylalcohol / B ﬁ
e ; < 5) IR % faerm sugar solution) ¥ Tt fsan ey AR A TS s o (
() mmn (Temperature)—3sifamiyr  fpvas “SifafEard 25_359¢ 3 ) A

(clostridium  acetobutylicum) Sirareg (bacteria) F1 3Iufemfg 3 IRA

ERSTIH 196 (optimum Imperature) W Yo7 Bt ¥ 1 aifvr ag qr (:

i D Tor ) 3
— 3 dﬂ@wﬂ butyl alcohol) @91 ﬁﬁﬁmﬂ (Acetone) & 35797 gy & & hvdro)
Ud (ferment) 7T sy 3 ( :

3 Freare 3 - AFAETE AR (Lacto- 3
( T Sufrafy . (6) 34 H fFamm e (Lactose) ia F ST (L /ﬁ
T (e bacillus lactis) T STE] forvas & dfees el &1 ffur g € - &

’

sence of other substance)—fpoas
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: T qepefieg

(7) ufers _ . 2CH CHoy
SMEEE it - il (Antibjg; Lactic Aciq - OOH
g 3 STt @ w:nv::d 5:030&2:0& i

i ey 3 1 Ycein P::Eo:n Strepy __Qn:dn:E:o:v

» LS (e) . -

T H e MYCES griseus o

A1 3 | .

| TZCCW‘EN_EL >HOOEOC
ol B , .»,HAN (Ethy) >—ncror szmo:v
, e ?ﬂﬁ_ TAT oy At TR Ed N
. : esters) Y 0 gy St
I3 = 1ﬁ > -
Bl T (1 hysical -.n:tnlmcmv
AV Uep, T (CoOlour) k i
- : , ) CSS ) A 1) s -
AR i1 ETT <% SHA : i

AR 7
i sdofg M\Avﬂ”

=4 (liquid) 2

i 21 3T T

s S°C A e T _ H2°C w10 2y apge
S dSh poang 2017C geq ERCrEe i

o g 3 | ) RAALIRE B 12 1 2 1 (Ipninion temperaatye,

d,ﬁﬁﬂ £8 5 m..

A E I 7 fafy
?r_,/_r.:::_ ol Production of —.“:.%_ Alcohol)

AT TERIRE EY e e gy o s D
= E :.,n_.::.:.::::v

2
C

H (From sugrose substirate)

(2) FTE A b o) neqge ~ﬂ...mu 3 (From waste sultite, substiane
of paper mills)

(3) e .:m.wm 3 (From~starch substrate)
(11) gaferm fafsga (Petrolenm Processing)
., , UeYet o IATED @2 R &[T (Catalytic hydration of cthylene)
; (1) C4reii & - NS
(2) T & R ETn

rolysis of ¢thylene)

@) Afam *®

U dAd A9FZT 0 (Estenfication and

qeFTanur &10 (Oxidation of Petroleum)

N
:»mx.:_“

bl

fewan zam

[RREE R R PR —— Tty
(Manufacture of Ethyl Alcohol b
Tt Q.wxg (Chemical Re

Y m,n_,:.ﬁ:u:c:v

actions)
T2 AR (Main Reaction)
—
QaHz0y, + 1,0 2180, H0 6,
Sucrose ¢nzyme Glucose
.\. .
) CoH ,0, —TYmise
Glucose

cnzyme

2C,H,OH + 2C
el sfufE (Side Reaction)

Ethyl Alcohol

QH = — 31.2 keal

2Cet1104 + HyO — ROH + R'CHO
SHA T (Process Description)

TEANAY i (molarsses)y = S T T (dilute) FTh ITH IERT i
I (sugar .nosno::usczv W 10-15% @ & feat W 2 ) (RG]
T2 (sugar mixture) H 1 (yeast) e H,80, fr@ma s 2 amr 39
A @ 45 pH W OGS (adjust) R B A § frane ey
(invertase) TR BRI (Sucrose) W TIEE (Glucose) % w«mﬂ./n._ﬁ
(Fruciose) 41 ST GSTRH o Ueshied @91 CO 3 Wit & aar 2 |
A 31 e B aenfrm qen Sreiferm wede s wie fv (ferment)
% fau S (foody F1 F1E HTW ¥ 1 38 O FE (diluted mixture) 3 mﬂ
(mash) FF ST ¢ 991 36 THeRr Y wel (wood) 3 el fmert 35
(Steel Fermentation Tank) ¥ TS0 ST 2 | 90 % weraey frvam wiem
(Fermemation Process) SO 21 St @ | foroam sfran WMMH I mma”.o.wm
(heat evolve) B 1 71 saafsfa FT1 (evolve heat) R ) EE| Ano)»oc_wqu
water) B0 8T (remove) R st ? 1 favas sfiem 20-30°C A A o
que 1 @M (complete) [t R Frvaa wbem A water mnasc.imﬁd .
. compressing TR T SRIAFERS (CO,) SHE (by v_.oMMo,M_ ,OO
ﬁmﬂ;w_nou%ﬂﬁﬂw%ﬁﬁﬂ?ﬂﬁwgﬂ 2
1 3T FH A fer oA e & fem R S R
forfma e
8107 TR

(fermented liquor) T, g (scparation) % ITET

< T 21 TN WA (beer) FEd ¥ TR FGRA @A
i
. (distillation) @ g e @

| AT TR (beer sull) H, S0-60% WK
a1 2fEifed e 29 (undiserable volatiles) 8 TfeEzs it
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35%, Ethann!

Alcoho!

Oenatyr

Denaturant—

hangl

0%

6
'

Make-up CGH

h

'
|

Nulrients

1-2% Alzohel

Mcfasses
Sterilizer
Viater Scrub w
le Feed or Fertilizer
Preheat Exchanger

Condenser
Parlial Condenser or Dephegmalor

poralor to Produce

€s

4Slan
Molalss

To Wasle Disposal or
Eva
Catt

,C
p
H

9T BT Tael Geabteet &1 fmior (12ihy 1 alcohol by fe

GbskeTn 3T —
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AT Y T fera aran @ skt 7 ofeserss afem (aldchyde column)
AU nfesigs e A awd (side stream) ZWT Uepree &)
WA 7 (rectifying columny H S5 AT 2 | g7 ufw o oo B
A,_,ﬂ”_.ﬁ%; B 004 eTht v e ) iy (Azcotropic mixture) =95
S e 3 95 50, ufgg UEHIE QAT 45 % Hel Bl 2 F med g (side s
stream) JHT Y9E & fepn s @ e 77 Hufqa (condensed) vH #fed
(storage) e F feqrr e e s w |
W= Ot wuerd (Major Problems) [
(1) ¥ (molasses) F1 WD (collection) 7 T (storage) FEH1 ©
(2) =14 e wrep (waste disposal problem) |
(3) Sterile qen ycast culture F1 AFAT ﬁ“ﬂ FETN ' sl
- () 95% Uewmred frut e (Alcohol azeotropic) H fretd verra
& g F0 F faf )

mwﬂ._,._.m._m,.. ﬂa]nwv_wﬂ & IET (Uses of Industrial Alcohol)

(1) REA w1 I fafm s gl S—oradfeeems, afrer
wHiez; witfes 309, TARH, WA T, vl SreAamEe A i
FI@TI (solvent) 6 &9 3 wgs far s 2 |

(2) TR @ Iy Scicto (biological specimens) & ftm
(preservative) % w9 3 feanm 2 1- .
(3) TeHIEd F I RS (Gasoline) ¥ fer st TET (Octane

~

booster) & 1§ faqan s w,._
(4) THEN FAT WM FE H, $97 (fuel) F ®9 5§ o siwar 2 ) Ny
(5) wC tehett § ofeshis (Antifreeze) ¥ & F 500 €| .
(6) AU (Wine) 41 31 Tehleeltd ¥ (Alcoholic drinks) T 3,
fepar st ® 1 , _
(7) v, mfie, e, wew anfe i faares (solvent) & &Y H %a..//,

=

€

¢« @

™
y ol
e &

q
il

[} 1‘b
— —wf—

e

1

{ —p

\(;

X

N

- g (Beer) . ——~

S i s

drar @ sigfe S (germinated malt) ¥ AT Rloy ? | Temrfas wE N.
(Alcoholic beverage) ® @ i 7 fasted fean o 2— v

Frpr =
(1) HIeZ Te=T (Malt Liquors) ‘ W

oo

ey
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e e T i e s

(2) _m*.wgwﬁﬂ Ty

TR REIEE i o
(3) = ‘ : Crmen e ’ '
\3) uﬁfﬁﬁlﬁl Tn_du..w :umﬁ_._:_f_ S\_:nv
() o oy > iled Cn_cop:é
,_,/..Cﬂa_.z..:n.uc o i C/Am_ﬁ _(T_cﬁ:m if. v
. Eraing or barle, ) Beer qqy Ale = - .
SUgarcang V) Ry T Sy 3 1 3ipf ik i
- —_— Extracygy, ! B A..
MOS0 by TR of _ Yeas) ﬁ
Sugar ////I |
J/k[!/:
T::....:_ e o 3 .
Y . ~9J Slock S l% I
_ .
m.).~<30w _ vm_._.:m.\:.wrca ——
- .
Cum __
T C::n.:o = Mashing _ _
. i andg
cooking {TL
- =
ﬁOu %
)
1009, Ethang; - S mmnozcmé _ Ethann) B
distillation _Aillf:v 7 .
N.
’ . : Benzene Spent Beer .QL
99 7.13—u “RIZA & AT (Flow (4 el -
VI Uehtee & Pty g «m:mﬂaA—_o:.:unqu=..;.e_rv_“:no:c: 3
(2) Tufaa oz (Fermented z<ﬂnv...¢nm_uﬁn. (wine) &1 o gegi Fl *
KiC R (hupary TC s (Yeast) &1 faay A {2 S 5
(Y amafaE feRss (Distinled Liquory—3imfaq faae faufas feerT 2y n
P T USRI FL T o <M & fau T I (@isuny frar smy 3 A
TG (Wine)
Hfeu & o & g (Jmces of grapesy % fFvaq g a5y AT 2 ..
AT & B (1ypes of Wine ..”
HTAT BRI S R ST F A ue afe (wine) 31 21 it & iy
Al M
_ :
-

L gy TR T
R AT e T LT e T é\@

oy

Bl el (IR
)

Fermentaley -
: - alcobul
massg - o

Low boilling

Aectlied
alcohol

~Fusel oll

)

Stop = Lutter Waler

Industrial alcohol

» Low boitling
. ° alcohol
>

Fine alcohol

mmmnﬁ"
Fusel oil
o

Stop = Lutter Walter -

. E:.m u_no:o_
i o 7.14— e e 5w Y
(Simple flowheet of alcohol production). =

(1) ¥ a8 (Still Wine)—a wfeq fora fevam e & o FrE
%ﬂmﬁﬁiwﬂﬂigwm::s;nﬁm@w_

(2) @EMfeE AT (Carbonated Wine)—e wfcu fomi v forfrem
gmyﬂuﬁsﬁm@ﬁ%@&w%ﬁmﬂﬁgﬁw.

T F sufeafa MR 9 AfT a1 6 32—

(1) Y= @1 wfeqr (Dry red wine)
FE A F SATEFA AR D 1 vy
GER

(2) W& Wi (Sweet Wine)—3 R
o7y wfwfoaa (unfermented) @ 2 | Afew F sy (distillation)
B AR (brandy) T R 1 A= N v 5 wE o A B wEA R

(3) 2f@ afzm (Tuble Wine)—sa sfen
a2 1 FR wfaw T e ol 2

% @@ qfe0 ® fau ere syay
falvad w0 (fermented sugar) el

w:mmc RIRilS 6l Jw mwﬁﬂ

UEHEd F AT s, e
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tena 0 Sherryy g e
?;r:c: dry f:c_,J\ HV a %,w__.: :,,1_:2; % S — .,
ST Bt 3 4 BEich w”r: 3SR R gy SN, R ,.,,ﬁ_. Sk e
I3 SR N LG G oorany L e ,.(.::.4_:_.::_
e Nl U L (sh il ;m.,ﬁ Botryiig Cinerea gy, sitemg %

SHCrryy ¢
, ) Y F IO gy Strar

Stilled Beyver.
(1) ™ (Rum T e . “ Beverages o Lic
— : . juor)
SUBAr can. - ) u..v UehTeef W«u)dﬂﬂ. T ) W (

o :FO:::EE fermenieg
! HHON) ERT 91 Ry gy 2
,,ﬂ\“: ST g | wﬁ . Fd o7 o = nca,:. .k wi,mﬂwﬁj mﬂwﬁz.
s%gﬁ & AT 7 4 fEar sy
3) = Br: Y— 2 - 3
u,_W.q ( ragdy)—szg SMHET 5 v¥arq er

pel I ey ) . 4pe wine 3yeay g Mere
3, STl m,. | Apple, Apricot Ju7 Peach zry st Tt m,,ﬁz.mb me.w

[
3
4

(@) 19T Wd srqurstes ggi

(SOAP AND DETERGENTS :/_Ucm‘:ns

,aﬁlww ﬂﬁ 31 S Mfafed s frrmfi T, 991 3iferan sy
A T gy | AT SR WA Wifgm s TG W e frem
TR ¥y A I S5 59 (Solubley § qm s T ey

waw«ﬁwmmﬂﬂgw_ﬁﬂﬁ&%ﬁm@mg%ﬁg

AH-MT*W_OOOZE O_QIwMOOONA
(Sodium Palmitaje) (Potsssium stearate)
(Soap) -~ (Soap)

VIR G147, A 372791 TH] F &7 ZRT 56T 2192 (Hydrolysis) & fafifq
e sma & qun @@ whem &9 sryar @w @ e (Saponification)
FEATA @ | 30 kA B et (Glycerol) ITsma (by product) & &y i
ST Bren @ 1

CH,OH
CH,00CH;s |
| e CHOH
N — 3C,;H;,COONa +
CHOOC7H3s + uz.__em..vVI i _mo%.».ﬁnuaua _
_ (h (Soap) CH,OH
' Glveerol

CH,O00C,;Hss
Stearic acid

¥ 3 qar 91 F &Y F F[FA F del (Coconut vit), A F
I

~ AN 0
S

/ )
LI Ny
W qishrr 3 157
i . "
m del (¢ ‘Olon Sced Oil), =00 4l 473 (Castron ) A1 S5 (B lat)
E B e g Y
W AL B I [ T Ot i g My efe yeafig gim o S
Bl (gl (less solubley @01 & smfie qtferrn emm rapre HArER
v (Softy a4r sifes Fryorgiie (more soluble) #1d & zafam 9rfs A9 TE @
ﬁ Mqﬁ/_‘: afan g (shaving cream) 770 vhy (shampoo) =07 1 fra s
e |

j A Frofo ) frfafer o fesfira #—
i (@)) EE| Qe fafy Q&:.n: Saponification Mecthod)
: (2) 999 519 39T q91 qrEi
3 Saponification ?Onom.d
(L &= W fafi (Batch Saponification Zn.,r:nc

TE T B (old methody R war v g T & T AT
2139 famy i fooet aw = SR (iwitchell) 7 o smar 3 =
T 5 G A (frec acids) FerRie a1 & (alkali) @ smyiaat
(impurities) 3/ w® st 3 . Co-
ﬁ (2) A I 9T e Wrewor fafy -
' (Continuons Hydrolysis and Saponification Process)

. %?@ﬁﬁﬂ?ﬂd&dﬂﬁﬂn&? 73 fafy @ ==
AT WIIT IS BB (beter qualiy) @S 21 ore fify Batch
| Saponification Process ¥ 31t drt 3 Fifen -

§ (1) VT &I A (production of soap) 3AT¥ 31 H wrar R )
(2) TemlT (Glycerin) 80% % wra @ sy 3 )
- 3) Fmia & faw = =M % sravawa o 2
| ST W (Raw Mateiral)
; A 794§ Freafefad s o 6 smvasar a3
(1) Refined 1allow (Animal faz), refined and recovered grease,

coconut @41 palm oil, 3fg |
- (2) ZnO W% 3G (Mewl Oxide) T 5 die (Catalyst)
% w9 o S )

(3) BRI & FTw 51 (Alkali)- KOH, Nao] | anfe |
" AT A F A S wdd o f sy

fAaf1 (Continuous FHydrolysis and

(-4
(Coconuy
Mt

(3)
Eacliaes
P A
(mcdicir

(6)
¥ arfafm

1.9
(Driery

2. ¢
paper) E

3
91 5

T B
el

Detergen

(ionisc) w,

gl a7 {
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R ’ ks B
ﬂ:mﬂo‘ o M«MﬂA (Types or Soap)
(1) = gay (Ha
e ) TR (Harg g0 i |
T TF [ifgayg €T3 P o R T T G !
g NG ~ NIE . , ﬁlﬂ.— |
A T Sy ¥ m%_wﬁ_ww Rsﬁmmu@ SRS R 81 e m_mﬂu
(2) ST ERESb =i (washing clothy frar s 2
oo E T (SOt Soap)—gy sy

&E ?::::53 3 e o g i shaving cream) q41

(3) arREw [ EE| (Transp
Cleilet Soap) =1 uirgg (cth
AT (filtrate) %1 amr (evopration) & faw @i fear smar 2 Rceik:icot
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; @3 anfe F1 WA FS ANA H T S e
™ mEl @ @ (High price and shortage of
2) ¥ B ke AAT Cl, SENTR TEEA R F HfuF 2
. salt cake ¢ Ry A
chi_nuz\mmﬁvscﬁ vmmm : aresiTe AT 3

C W, 00000 N sy (il |
! \\\\& i \ﬁn Sl §
el ' \\\\.\\?\\\\.‘-.\\? .\m_:\..\.., .,.n 5 o5 o .\\v\\\?, 1/

Sl g — : g
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ﬂd laktikos = order H: wﬂﬂ !
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