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llb'l ~tJ1n:el1 l~El"ll"ilv~~q.jVl1';fJ"lI"mJfJ"I 
I 

m"ll 

- ~"Ilt'l1~1~~nntJ1~nfJUmlfJWlb11Vl­

.. ~ 1 ... 
\ 

A 

m1~lf11fJ"IUU~Ulm VI~ln bbb'l~ 

~~Wl~~WlJlvrnen~~flrnJll'V'1~ fn:el1, 

I 1~~"UflrnJll'V'1~~lttt'lJll1'l~fJ lUU 

i
, , 

LlU1'Yll"lt'l11"lfll1 ~um.J l;fJtlfJ1u~ ~Wl 

Jlvrn.y;~ ~ ~Wl~U JIltJ lutJ1~ b'Ylfl 
... 

"j]V~Vl1';fJ 3J b'lm1~ 1lUU"I1U"lIVUfJWlt'llVl­
~ , 

n113J1l1'Yll"l l~fJ tJ1~ nfJLJ m1V1'\J1­

1rn11un n~1lUU"I1U "lI~U fJWl, t'llVl m13J 

ci.. lfl i ~ Tl1Un\?li ""til UN at'l rltll,if)t'I. ('(111­

TliUJ 

"I1U r1. tJ~b~m"llm 1fl1"1m13J1m~lU 
'" 

Q..;' A Q..;' d ~ Q..I 

'V'1WdJUlm1lm~~m bbb'l~t'l"lfl3J ll~U'Ylt'll3J m 3J1Wlbl'" , 
a I ( Q..I 2... di Q.J 1:::1;1 

u1~t'l"lmlb'l~Vlb'lnm1fl('i1tJflb'l"lnU1~tJ~ r1. LJll1n 

llrl"j] ~ lfl"ll tntJtJ ~ ~lU~"I1U 11tfn11"I "lIl1-:J llb'l ~ ~tJ1~­

~'YlTI JIl'V'1 ~"I~U 1~~tJ1~ t'l"lf1~lfln1Vlu~ l1n1l"l1 

~ g.... i..- Q..I & 

3Jt'll3JmU~ltJnUf1fJ 

i..- 0 A Q..I 6 

-If) lUmVlu~3J 1Wl1~lU ~ b'lWl Jlrn"¥lfJflt'llVl­'" , 
n113J "j]:;1~~lluum1m~ ll~U"lIm ~ l;tJl"1i1qj~ 

'lJ 

m;;nnt'lVltJ1~"1i1"1i1fi ri-J ~1~1 tJ11"lfm1 nci1lf1fJ 

"il ~ '\i~ 'I'll ~l Wl1~1 U ~ ~ Wl Jl"rn en fJ Wl t'l1V1 m13J lV;l~'" , 
moo 3Jlm~lUlutJ kJr1.i9)1i

'" 
- mUm1ElWlllfl1,n{3Jlm~lU l~fJ,.t! '" 

llt'lml1 ~ ~WlJl":fUen1~~~Wl~u~nWl"'mm~3JlWl1l1U 

~~WlJl"rnenmlt'llV1m1~ ~"I113J~"I"I1U1u~lum1, 
fllUfl~ 11tf~ ~Wl Jlrnen~l-nlfl ~mVl3Jl tJ3J1Wl1~lUfifJ "I , '" 
llJUltJm3J3Jlm~lU~rhVlU~flltJ 'Yl~Um3Jll~U 

'" 

t'l13Jnbl1unnV1"j]nrulfJUqJ1Wl llb'l~mUfl3JmlH, , 
lfl~mVl3JltJ:lJlm~lU 1~ib~3J1rn ~o 11tJ 

'" 
l~ fJ l1tft'l13Jl1bltJ5u"fi "I1Ul~"'m 3J 

1"flbltJ1~t'l"l;;m"lWlU ~lfi'iJ"I"j]V~ VII fJVWl11 ih b'l""I1u, 
mUrll"11 113J'Yl~t'lmU~blb'l:;~tJn1nr~~lliJu 1u 

nntJ5u"fi"llU11tft'lumn"uflltJ 



b 
...... c! ... .., "" m1~tll~m'\lln1f11~m1U1m1tlrl6'11Vl-&. 1fl'Hfll'iU ~fll~llfl~1~'Hl11fJ't1Hl1Hn- 1 

!l-' AI .cJ. 

n11dJfll'Ulf1ln 11dJ lfl dJ)
'fllt1\?1 ~ 1mlflf)\?1t11'Hfl~~lJ 

~ 

o.jr!..bTl 1f11~m1'lAJv~'U 1tlrl6'11Vl nTJdJ ~~rl11villsyf o A 6A IV 9..... A 6 I UImm1l lf111 ~Vn'\l rJ'YllJf1l'U1'Ylmf11fj(911
 
lV6'1~ntl6'11l~ (blJ'U1f11~m1~m~m
 

~ cl1 flvqj lfiU~~b'Ylf11'U 1~m l~m~ 1v{uim1'Yl1~~l'Ul"],lm1 ...'\lln 1f11~ m1'lAJv~'U11<V6'1~ ntl6'1 f1~) 
!l-' A A 6 0 0 

f1l'Ub'Ylfl'Uf1 m1llf111~VI'YlrJ6H)U f1llllb~U1 ll~~
 
rf..c£ 1f11~m1rJm~rJvU1~UUf11Uf1dJ ll6'1 :;U1:;
 II '" 

U'UbnrJ'il1mf1l1 dJ ~1 rJ lV, ~tl1 'U m1~'\l ~ 'Vr~ 'Ul tl rI ~ 1Vl n11dJ ~ I 

I ~ 'Ylli1ll'lAJ tl rl6'11 VI m1dJ 
O<L- odll "'I I I I n~'UU6'11lU'~ lf1qj ll~ ~9J1 lU'Uri tlfll1dJ llJ'U tl ~'lJ f)~t 1~"]'1"]''U ll6'1 ~ 

r%..r!. 1f11~ m1u1m11 lf111 ~~ 'YlrJ 6'1tlU ~ ~rI- '" ..­
lrJ DrJ 1tl'U1~lf11loJ ~fl'iJ 'lJ m lh~ b'Ylf11v{i'\l1ill nll VlUl ~~ ~'U ll6'1 ~ v • 

~ ~ 11 ill'Yl tl rl6'11Vl m1 dJ 
l'lAJ11~U6'11~1~ ~ ~ 6'1~~tlnl1'Vr~'Ul lf11loJ~n'\l'lJmtI1~ l'Ylf1 

I 

~ '" '" •%" '" r!..';J 1fl1~nl1U 1nl11 lf111 ~VlUl l'VWill1 v l!l 
'" ""1"- '1 !l 11~~1'U1U"Jl

n1m'Ylmf1l~m bmlU~ f11~m1'Utltln 
Dri mVin 11dJ ll6'1:;; 6'111i11illU1nfl, . '" b'lm~f1 ldJl

l~'U ';J 1f11~m1~tlrJ ~tJ mdJl'Ylmf1l6'1r11wi~11 
~ 

l~tl'Yln, 1f11~-
1tlnl1u1l1J 

. lV r 9.... lVdl orJ i{ 'Ur%..~ 1m~ m1~nloJ1 m1nHvrJ~ 1~~ tlrl~lVl-
I nnf!~n ml'lJ1~rI'UlU'U~6'16'11 l1'\JmdJ lU1 VldJ1rJ ll6'1l
 

n11dJ '\l ~ lnrJU1~ 1rJ"]'u1'Um1yJ~'UlU1~ b'Ylf1 'Yll~ ~l'U tlrl­, 
A 0'1 I

1f11~ nl1U1m1l'Ylfl Uf1tlun 1rnll6'1 ~m~- 6'11Vln11iJ ll6'1:; lf11loJ~m lU'Utl m~ dJln· 
I 

"" <>', 1
ul'Um1l'lAJtl~rl6'11VlfrndJ (lUU m~- ~ I A .cI 

'U1l'Ul'n~U1J 

~m'lJdJ<V'Umi 

U1:;nl1Yl 
.d 

f.11 

umnyh1il 
.d 

bb'Ulm~Yl'tl' 

o 

.­

• I 

f1l6'1f111ldJr 

~l'UU ~vrJm: 

~l'UY)IUmt 

~dJ'Yl16'11ml, 
~ 

1ldJ'Yl~VldJfl 



1Gi 0 .. 1 II ,I tJqJVll d~~lUY111J~ltJU 

I"
I, 

1 
I 

UruVl1"llIJ-J h.J.J1Utlr1 mVlll"d"d~rhjJ rmJUl \ ~ I 

¢Jci1fl~qJ lilln n~UlVl~U"dUnlUrl11V1\n~m1~ 

l~tJ~1BUUnU"d~"lf1~Un~UlVl~U"lJtI.Jh.J.J1uUrn­

~mn~-J1mlUlVlr1 U"d~lll"d ~t1 U"d~lll"d~Vlct.JbTl 
~ 

n~uUrm'\,.h ~.J"dumUU"d~'li1'liU l1Xl~"'''d~Ufll1~ 

l~t1~1t1U "d~WhmT'J"lJuci.J llb'l:: ~mf1~tJf) ~ In ~ l~ tJ.J 
~ ~.d1 ~ ;;;/ .ed rr i.-'

lV'ldl~U tHYl "d.J.J1WjJl)~llUUU b'1TYll'Ultl lHlb'll 'Yll.J 

~ ~ "'1 ... 
11 

.11"d.J.J1U"dU"1ftl~lln b'ln"d~b'l~u"d~~lrn bTl a - bTlel 

r1m.J~ l~tl~l~.J h.J.J1uml':l1lU1~lnIJ-Jlr l~tl 
o VJol"; .oS "" PI <f l!i I 

"dtllll"d'l41 bUU.J -J.J ~nb'lUlVi ~U~ln'JJU 1ll"d"lJ'iH'l.J 

urnnrl1lmA~l'll1~l~tl~ {t1Ulln'li1ltilu~tl 8 fll~ 
91 

llU1Ym~'JJuci.J lVl"d1~~ Til1nUrnb'ihlV1b'lb"l.JrJUU 

I d a VJol ol.d d 

llfl~b'l.Jnb'lUlVl~U bum'ltl~'Yll.J u"d~lll"dYlb'ltl.Jnb'lU 

~ 1lUl~.JUUtltlmllnUrnVl b'l~.J-J1n1l1"d~.J ~.J liJU~ 1 

¢J~"l'JJ~~Ullb'l:: BOD (bio oxygen demand) ~.J~lfl 

U"d~lll"d~b'll~n ~mu 1~.J"d~ l1?jtJ tltln ~1 n'lJ ltl~ll U 

'tIrn~~rl11l11tJuut'n 1WlVl"'.J n~ulVl ~'il~~~n~11~ 

fI11~ jml"d.J-J'UllYlU-J ::YlUldJl~'" llf1 ~b'l1~11m ~~.J 
~ 

n~u lul;Jln b'lVlb'll tJn1f1 b~m l~tl ~m:: bbb'lb'l~yrf1 

.' UqJVllUrl1hfbn~fI11~ l~tlf1 {tiU bln U"d~ 'li1 'liU~ln 
o;:tf lald!i.-' i.J\!1 

lbb'l :;"\i1 bUUIHn.J tJ.JYlfitl.JVl1'Yll.J lb1l b"lJ 
• ,::!I e:!:I v A. 

b~m~tlUn'UmtJu kJelGlbTl m~lYltJ1-

filb'l1'J11'J~n~U~bbYlU-J1nntl.JfI1Ufl~h.J.J1U ~l'Un 
1) 9 

.J1UUb'l~~m:;Yl"dl.Jtlr1mVlm"d~ 't;J"luthn-Jh.J­
~ 

.J1Url1U b'll~u~.J ~tl 8'Yll.JIllfllfl r1~.J bbm.J Vll~~ 
oJ 

t'l~,()"db'lll'ljl~mJ 1:'l.Jlutl.Jb'l.J"lJ m l1flmu llb'l ~b'lf) b'l 
~ 11 

11~Yl~.JVI~~ bTl(O) h.J.J1U ~lnlll"d~l"dl"\iliYl"d1ul1 

11.J.J1U r1....11iJ b1JU 11.J.J 1U"lJU 1~ ~tl~1 f..Jb'l ~~I'J 1~ tJ 

bU~mb~b'l:;h.J.J1Uf..J~r1tlb'llUu't~"'U"d:;~lrn r1\-bbTl 

~m'-'U~lnUmb'l~iJj~~llli Glcf. wlU Vl1tl f..J~r1iJb'll 

'1 VJ "'iJ '" 1.JU b~ "d:::1I1lli 1tltJb'l::: kJa "lJtl.JiJrnb'l~ 

'il1nflld'cl1"dl-J h.J.J1U'V'IUl1 UqJVl1'lltl.J 
I "I ~. .. <411.J.J1Utll~·'~:::blU.JtlDm1J'l-b bTl b'lnjjrn~f)tl lJqjVl1 

b~tl.Jn~ubU1'llfl.JiJm Ub)JVl1m:;ulUflljf..J~r1 llb'l~ 

ilqJVl1~ l~.JQnn h.J.Jl'U ci1Vl fiJb4tl.Jn~mbb'l :;m::: 
""'" ~ dl ~ q.f %'" ~ 

111Ufll "d r~ b'lr1UUtll"il bUUlJqJVlljtl.J-J1 nlJqjVll'U1m 

b'V'l"d1:; h.J.J1Um'i)1:;lbnl'l11~~ltJn11 nri1l~tl h.J­

.J1UldJm1~[)ub'l1 L~l blb'l~ rrl lJ~ lEruurn Ju bU1 rl 
~ , 

'i) :::rro-.n::: ~vm:::l~.J l1.-bfll"d"lJu~.J l~hf~ H1fliJ b'll j<&l 

v,VI rHJtln~llvl~ flljU1U m~lfleJ.J~.J l11tlfll"df..J~rJ 

rll'lljl1X ~U~W~b'l~ mj~~flU ~'mhm~w1Jrn:;Uh.J-
~ 

.JlU1;lli~.JiJm 1~tJ 1;"ltJ~ wJm'l.JliJ b'l"'~ J;rrl n"Ur1'-'l 

urn lbb'ilu1iJm~.J11uiJubm~ltJtln~l~.J~li'llln 

fll1fl~~iJ~1~u1mllimn b~tl~.Jl1-J :;bu1~.Jn~u 

lVl~U h~.J1UUl.Jll~.J~njj1Yl~~tl.J1TIrt.JiJml~tJ 

'hJ1"fb'l~~ f..J~b'ln~ulfJ~l ~.Jm-Jrl1lil1~tJ li'r1tl i.t1~1 

"lJ~ i.U"lJ~~-llum;rJtJlJbbrllBlJ lwb~~ 1mJldJfimu'lJ 

%' ~ol 1 ",,,,M%,!( ~ol 
ItllU1tltlmlflfld u b'n ~ tJiliUU1Yl.J'il1nfll"dflU u rn 

v~::: ldJ ~ bb~u1~lrn~ l¢Jfl"'tl.J"d~ bVi tJ-J1nr1 lU b'l1 ~ 
iJj::~lbl.d~lJb"l~ ~a-(;')!a "lJeJ.J~lm.rfliJb'llb'l~ ~.J~1-

"'I '" ~ ';; I"" "'. VJ %" '" bl.!Ul'Jm b']'lId~1b\.l,m1~"dtlU'i .. btl1.-b1bbb'l~n~ll"v\mJ , 

~U u~tfUfi1l-n~ltJ lullldf..J~r1m'JJili~"~n~ll~ 
'" l"i

m'i)IV'1~"lJU 

,jrJ.!Vl1l~tl.J~ 1~.J LUU b~tl.J lb ni."1J mn nl1 



I

I

I

~ 

,jtJJVl1~n~11LL~1"lil~ri'U L~11~~lf)~UUb11~ BOD 

tll~U1~:lJ1lli 6)00,000 ~b1~n1:IJ~tI~fl1LLb1~~'1'n:IJ~U 
~ , 

.et i.- 0 e:t e:!:I. A..<::lI 0 Ii.' 

l;Il~ "il~flmU1:IJ1ffm~1'Ylflb'1m L'V'JfJ1rnJ15m1m'\lfl 
'II 
~ A.~ ~D 

'YlLVI:lJ1~~:IJ n1:IJ1'YltJ1rl1~fl1 bfl'Yllm1'Ylflb1m m 

iTI' ~tllTI'flnfl~mJU lf1 tJ 1{fi11Lf)~l:'1b'1~Un~Uml LJ1 
A.,,::::I A..<::II 

mmfl Til Activated Sludge LLb1~l15 Activated 

Sludge ~tll:IJn~Um1f1nfl ~ntlu lf1 tJ1';fi11Lf) ~ U11­
I A..<::iI a...- IV I[ A.<::iI 

n!l111tiflnfl~mJU~b'1UnU m1 Ltl1 til mff LLb'1~lti 

\'I IV VI 1.<::iI I A.<::iI 

Activated Sludge bfl~!:'1 L:lJflL'Yll1ti Activated 

Sludge (:..Jfi:IJn~Um1f1nfl~ntlU lf1tJ1';~11Lf)~iltJ 

#'i &:; II t; 
ntiULLb1 ~n1m m .r 1'1 1~ LL1,1 ~ LU1mmff11:IJYI~VI:lJfI 

mlfl "lfl1'3J\l ~l~~~~"il:;fi~mfl~tI~'\l~~~lf1~ ~lU 

i TI' Activated Sludge lin1,11 LJ1mmff11:IJ'Yl~~ 
VI:lJfI m l~U 6)'oJ "if:IJ. ~l~~nd/~l~~~mfl'V'JtI~"J~ 

U~tltJ~~ 1~ ~~ LLJJ"il~t-h:IJ1f1nfl ~nuUmflnfll:IJ 
IA&llI ~I 

LLfiTIl Activated Sludge ~ fi:IJm1f1nfl ~ntlu LUU 

lTI'~1f1q,(:..J1,1~~ml1:IJ11blb1f1fl1 COD (chemical 
\'I!1-' d ~ 15; G 

oxygen demand) bfl11f1L11 LLt'l~U1mnfi~tIlfl 

~tI~"il~U~tltJ~~lf1~ lTI'm1'Ylfl1,1m 1mJ~tI~f1~~~ 
.<::iI t' ~ 1 ' 

Lfl1tJ:IJ Acclimatized Sludge "il1nU1'Yl~ U'Yltlfi1­

%' '" I II ~1 0

til1bU~ (:..J~:lJU1'Yl~"il1n 1~~lUumUU1t1tJ1,1~ d(/ 

LL;lLU1mmff m "if:IJ. "il~yh11~ COD 1,1fl1,1~ftltJ 

t'l~.rd L~m'(11uflnfl~ntlu1f1tJ1';~11Lf)~LLb1~ 
n1t1\l COD t'lfl1,1~ftltJ1,1~ Gd ~mJln~Uiu pH 

lmuun m~ mh'Yh~ltJ1TI Activated Sludge 6)1£:J 
o ~ 

"ll:IJ. U1:lJ1f1nfl ~ntlULL1,1 ~n1m f)111UCOD"il ~b1f1 
..., dOl 

t'l~1t1tJb1:; li1£:J LLt'l:;L:lJtI'Yll Activated Sludge fltI 

I.UfJn 6)1fl "if:IJ. LL;lf1nfl :;ntlULLt'l :;n1mfJn COD 

o 

e:tsv ~ IVo 

t'lflt'l~m1t1tJt'l~lid "lIU~f1'YlltJ'Yll Activated Sludge
1 

q... ~ ~ 

6)1£:J "1f:IJ. LL1,1lf1nmntlULL1,1~mm f)1~U COD 
IV ~ t !:;; 

1,1fl1,1~1t1tJ1,1:; liG.(/ I'1tI COD "lImU1'Yl~ (Raw 
d.dl Ad.1I 

Waste) 'YlL~m1~ (/ Lr11 "TI'~:lJm 1£:J.r,OOO 
A A 'LI A A 

:lJb11,'1n1:IJ/1,1m b1f1b1~LVlb1t1 m(/o :lJb1rm1:IJ!b1f11 

mtJ1UnmU1~:lJ1bU .ro -tl1:IJ~ lTI~lllt-h~l~~ 

~~ ~lUm1:IJlliLL;1nb1~U 1u ~~:lJn"U~l~~hfL~tI­

"l1~:lJ1n 1 LL;1t-'b1:IJ1n1,,\]~f1~11Vj~n"\]~1~~1b'l~mfl 

Yjtl~ '\l:; U~mJ~\l "il1n h~ ~lU lf1 tJ 1~ '1'11 f)11:IJ L~tlfI 
1~U1Un1UU1~"if1"ifULLb1~~"1f~~n~L~1~Ub'1n u~trU 

'II 

"lI~U~tl1u"J ~ 1~Vl1'Yll~ ~ "il ~'I'111Vih~ \llU 'I'11UmUU 

~1~ 1 t-'b 11TIn1,,\]~f1~ l~"1~l~'Ylflb1t1~ LL;l~luulju~rl 
1"fblnri'm LLb1 ~ lf1 m~ tJfl11';~1 tJu~ tJ~ b'lfl lf1 tJm1 

~ 1 

~1 LUU~lU1u"lI~utltlnLLuULf)~m ~eJ flb1t1f1 "\]u 

tlumlli~l\l 1 ~~1 LUU1um1rlflfl~\l Vl1t1f1~f1 LLU 1,1"1 
1 

"lItI~ L~:IJ~~tI ~"lItI"I LLf; 1,1 ~ h\l\llU1Vi1';m11~ 
~

~ " ~. I II ~ '1 ~ <1Utlm1nUm1UmnUUb11UU b:IJ VI LVj:IJH 

~U nLtJUL~tI"I~t-h~u h ,,\]lnm1~n~1~ul1m1 

LVI~uihunm1n l"l1:IJ
v

w1Jmum L~mnUUt'llUU11' 

~l:IJ~u,,\]~blm~:lJtltln; L"ilU lf1tJ tltIn; L"\]U lu mmff 
1) 

'I'111"fLnflm1LVI~u~U nniJmn~um"\]l~lTI'Lrl:IJ 
~ A A 9.. 6 I 

m1Lf):lJLLtlUfltltln"TI'LLflU'Yl L"llU BHA (Butylated 

'" hydroxyanisole) Vj1t1 BHT (Butylated hydroxy­
~ 'A ~ • IA ~ ~ 

toluene) b:IJLnU1tltJb1~ o.01fl1 '1It1\lu1:IJ1bU b"ll:IJU 

~~tI~ 1uumJu m11';b'l11Lf)~m"il'l'111~tJ1mLb1~ 
~ 

~11m LL'V'J~ n1:IJ1'Yl tJlff1b'lfl'h ~ I.~'I'11m1~n~1 

Vl11liiJtI~n~u~ LVI:lJ1:; ~:IJ~ "il ~ 1';~1 Vj 1U h~ \llU 1U 

tJ1~L'Ylff~tI I.U 

~ 

ffn~11~UU' 

i!!l~ ~1~ 
"jJbU~'U bfl "if! 

I ~ ~d 

L'ilU"ifUU'Yl I 

el~ f)~LLUU 

1"ll1 LLb1~f1~ 

CA 101 a 
CA 101 b 
PY 101 
MA 101 
BO 101 
EN 101 
EN 103 

4 

CA 201 a 
CA 201 b] 

CA 203 
CA 205 a 
CA 205 b] 
PY 201 ( 
MA203 ( 
EN 201 ( 
EN 203 1 

..,. 
A = fI:IJ11 

". 

B = fI 

~------------------------------------­



~mU~m~l~f1~U~lHI lib1lJ 1i'Jll1 
4 t A ~ I~I e:.9 

f1m~l1:;lJlJVlU 1 tJJlfl fhWfllJnl1f1JlB1 kJcl (O)m 

"lJrn~~1;;HJlvlJ'l-rJl~JlB1'Ji~UtJ~ (0) ~~l.'l~.ffutJ~ kJ 

ci1U'Ji~UiJ~ m tJ~m1'Ji1:;lJlJb~lJ f1flflmtiuftltJ 

t'l~ f1:;bbuuf[JtJl.'l~ ';)0 '~~Jbtiu~reJlJl;;h-\bbril.'l:; 

1'1f1 bbl.'l:;flvrl ~U~l.'lJl1j~tJlJ 1I'lVl1[Jflm~[J ~uiJJll1 

~JlB1 ~1UJl11~m~1 bblJlJVl1-h tJllrl flrlf1:; bbUU 

bbl.'l:; ~rrl ~mtiu 11 tJ 1'Ji11u bb~ l.'l ~ b'VltllJ bb~Jll1 

flvrl~Ul1UvJl~m~1 tl iI1U~1l1"v'JUJl~ ~lJlvmni1 tJnfl 
'lJ 

"''' v '" d k '"I '" I
Vl1tl"v'JU~1l1"v'J UJlf1Jl~l blJtJ~UlJnl1f1JlBW]fU 

v
b~ tJ1Jl U ~t'lJl11~tllJ 1~1l1f1~Vlrt,J ~ 1U ~l.'llilrlv,J 

j 

~tl LU~ 

~ Grade A 
No. of students 

B I C I D F W 
Total 
students 

CA 101 a Gen. Chern. 
CA 101 b Lab. Gen. Chern. 
py 101 Gen. Physics 
MA101 Calculus I 
BO 101 Gen. Botany 
EN 101 Gram. & Elem. Compo I 
EN 103 Texts & Sup. Reading I 

CA 201 a Org. Chern. 
, 

CA 201 bLab. Org. Chern. 
CA 203 Physical Chern. I 
CA 205 a QuaIL Chern. Anal. 
CA 205 bLab. Quali. Chern. Anal. 
py 201 Gen. Physics III 
MA203 Calculus III 
EN 201 Gram. & Elern. Compo III 
EN 203 Texts & Sup. Reading III 

3 
1 
6 
-
-
5 
6 

6 
28 
7 
1 
5 
5 
1 

10 
7 

7 
21 

7 
6 
4 

10 
11 

7 
25 
15 
7 
6 
9 
4 

21 
4 

22 
15 
20 
21 
20 
16 
15 

22 
9 

17 
19 
22 
29 
17 
12 
27 

10 
6 
8 

12 
11 
10 
11 

1­

24 
-

17 
14 
9 
5 

12 
8 
9 

1 
-
2 
4 
7 
4 
5 

15 
-
6 
6 
5 
-

15 
4 
4 

-
-
-
1 
-
-
-

1 
-
-
-
-
2 
5 
1 
1 

43 
43 
43 
44 
42 
45 
48 

75 
62 
62 
47 
47 
50 
53 
56 
52 

"" . F = ~tJlJflJlA = fllJ1Jl 

~ I '" B = 'fl D = tltlU W = b"v'JJlbrrJU 



GlO 

~ ~~ 

"D'UUYl m 

Differential Equations 
Advanced Analytical Chemistry 
Scientific English 
Biochemistry 
Applied Organic Chemistry 
Gen. Technical Analysis 
Advanced Inorganic Chemistry 

fl ~ llUU 80% 

~U"lu 

2 
12 
8 
6 
2 
-

4 

No. of Students 
I 

fl ~ IIUU I~Vlll.j 

60% - 80% 
I 

21 
28 
36 
36 
17 
39 

I 43 
I 

,..",. ,_i

m~ml~tJU "l~'lJtJ.jU"'nf1mllu~Vlct.j,JU flflL'iUitJ 

ll;l~Unf1mll"lfi"fl:;llUU'lJ&;U (grade) A 3 flU, 

B 9 flU C 18 flU, D 9 flU llf;\l:; F 3 flU 

~ ,:::S: ~ t:::i 

UTlrlnt"n lIrJU~ 

at. ~ v All~~.jll1w!u~ unf1m~l~l!--bdJlnn 

fl~ll'UU 

rllnll60% 

25 
7 
3 
5 

28 
8 
-

I 

~ld ~ 

.Total r 
Students 

tllVll1UlU48
 
47
 
47
 

... ... 
47 m IIVl.j 'U tJ1 
47 

j 

mUI~Ut'l47 'II 

47 1~ 1fJ"D'l5n 

1 
~lVlj..h tJ1'kl 

... 
o/l tJ.j III1'lJ fJ 

l~U lh~li 

v ~ 

l"D'lYlUnrlnMlUYlt'lm lI~UflnnUdJlnflfJ 6 v 

f1l~m IlJ'fllldJ!fllldJ~ldJllmyh 1 n"-u flU~l~UdJlnn 
llflt'l~~'~ blt'l:;BUYl1t.nfln ~lUl"D'lU~U"'o/lm1 

'lJ-ltW"'.jUI::~lulmtmJ'VW 1 n"'uflu~ritJUdJln BUYl1tJ6fl n,xUntr"lrlfl:; llUU~Ylnmh l'1Jlml~l 
'II j 

1vfdJm~"~'l"D'l~flnnvudJlnfitJ Y1~n~f1lb'1rrJYlO>l "hJ 
~(r.jn~M~lUdJln "lrlfl :;llUu~ 

(General Botany) llt'l:; llflt'l~ C1"'~ (Calculus) ~lU 
~ .of!AI v ~ at. cotl 

0.... !V a.'1JUU'Yl mdJ tI.j lI tlUllUUfI~fl:; ll'UUlUU 
nUUl.jbVl~l"D'llll~ltJv.jn~~,Ju ~lY11 n~lrlfl:; llUU~ fl:; ll'UU 

'i' A d v.-='J A a. ~ 
"" I &!I ~ &::I 0 1fJ tI C1 ~ l"D'lYl b'1fJUo/ln nudJlnfl OfJUYl It1bmJU 1:;- iJl~ b'Ylrl~.julun m.j llt'l:;fl :;ll'UUrlnVl ImnfJUfln ~1'H"lTet 

rJrNl blt'l:;6'ldJml~~l~mTt,j,b;tlt'l ~lVlIUl"D'l ~VliJl~"D'l'Y1tJ 1 nVu i"],l~Unf1n~l~lUdJln "lrlfl:;ll'UU~ j 

~ A AlA 6' fJ~bU 'Yl ~mfl~'lJ!:;u~.j ~lUdJln l~fl~bl'UUUlumn.j llt'l:;U1dJl(f1tll "D'lY1 ~ n ~ 'II 

v #$ ~Id \l~ ~~1m1fJuo/ln t'l liJ blmU"'nf1n~lrl~6'lldJ1un ll~ ~lVl{lJUnrln~-IUYl~tJ.j 'II j 

A ~ iJ !Wv!:: lll'drlnMl ~<l(9)<>:: U ,\)~o/lmMUllno/llVlmfJflU iJ1dJlru.~~']JU A 8 flU" B 11 flU, C 1 9 flU, D 11 flU '. n" ll~:; F 6 flU 1U"D'~U~~flU~~mldJ1mldJb'1ldJllbl 9
'II 

e:>'I A 
I v v ~V,r:::S 0 C1IA~c:11 

dJmmVltldJfIl.jnu'VIm ~1:;~U dJUnrlm~l"\llY11fluno/l']'.j llJH 

dJVm:;Ylln1. 

o 
LL'l:; ~tlU 

I 



e:::lg, g, g, 

'tUlel1111" LL"h1 
q 

n-.1 ll'[)j~ lUUm'[)j11"lJU71'[)jct-.1~l'rU lmH11 I.U llrJmlnn-.1 171 rJnl1e:171'[)j1tJ1i~ dJ lUl 1U1ll1 
9 9 

l1rJdJll1UJlll Ylilfl11 l1tJUBn-.1ll~ 1Unl11h-.1 mllll~ m'iJ'Yl-11V;~ 'lImn-.1;71I.U I.~Ul 1UU1:;YllU
9 9 9 9 

"tll'[)j11Ul'Ul"lJU71 UtJmJlmJ1:;lYlflI.YlrJmf11h~- ~-.1°~rJdJ l~ dJ ~ ~-.1 I.U 1111l~ dJ ~JUL 'lI1'il:; lV1dJrltJU 

tYlfll~tJUulU 111 mf1 rJ-.1 n1-if~-.1 ll'tf-.111"UYl,!,11.1J lVnl ~-.~ Ull.Umll n-.1 ll~m:;Yl11-.1 t'llli11llit<l 'lI'il:; I.il~ 
9 

2,.;0 ~ ~I d.<=ll I i-lI 

m II'[)j-.1"vbtJmJlmJ ~ lUUm'[)j11Yl lJflrnmYll-.1 []l'[)jl 171 UI:;lllfl nl'[)jU71~ l~tJ m'[)j111.1"ll;1nmdJ ntJ~ 
9 9 

mU1~U1.'l-.1 'll~:; lnu l~I.~UlU ci~ l1!um'[)j11~~ uI1n!JtJ~d~m 1 11~~1"Jh~tJ~-.1ll'tf-.1Ju 1.~1"lf~~ 
'lJ 

1t'lltJ"lJl~Il71"1 tJ tlt.l.illlrl1v;1.; l'f]'[)jm~'lItJ-.1111dJ1Yl rJlf1lt'lrl1I.il~u 
9 ~ 

1utJulflrln-.1 llV:~m'illi!u~uflltJtJfl ~-.1 I.U 11 h -.1 -.11 U ~ ~ ~l n-.1 II V:~ Ul-.1 ll1A-.1 1-if ~ tJtJ 3-1 ~l t.ltJ dJ 
9 9 

'lllWL,h tJ1UUj~ lYlfl111 mf1 rJ-.1511tJ cil-.1'[)jct-.1 ll~mldJ n-.1 llV1~ ~-.1 1.Wi:1V;f11llU:;U1115 l~tJn 1-if~ l~tJm'[)j11 
9 

1 ""f1mfll1'l1mU1~ lYlf\ f':J;mLrlll~l-.111VU Ul-.1U1~ lYlf\ mn1fltJ h1L~tJll ~~ibmn ~ lb'I'lI Yl:; lU rJU 'lim 
'lJ 

r-l 'U' 'U' I G'I e:::il

t"lfU lh~ lYlfln1UU I.~U1:; t'l-.11'l1l :;;ml-.1 ll'tf-.1~f)dJ ~ n 1~Yl11-.1 t'llli11rnt'l 'lI ll~:; dJ ~l1 tJ llb'1 11lUUt'l 
~ " 9 i 

ib ~ Ju ~ -.1 ~ f':J \.bl rr1 tJ ci 1-.1 n-.1 ll'tf-.1 dJl1'tfm j,j lYl rJl- cll'[)j1
V
Ul~tJm'[)j11 flddJ1Yl rJlf1lt'lrl1I.il'Yll III1 

'lJ 9 

f\l t'lV'l'f 1U1m 11liJun-.1~I.~I.il tJtJ dJ ~ l~mJ ~ ~-.1 I.U cll'n'U~lun-.1ll'[)j~ 1f'rJ1mf]'[)jUl~ lnUr11tJ~1-.1'illll 
9 9 

v 
'lI1 rJ rJ -.1U1:; lYlfln1tJU 1111lri dJ ~ 61-.11un-.1 ll'tf-.1 ri l~tJ rlmmt11 I.U lU'lAl1:;umll~:;~1-.1'ilv-.1'[)jl"71 ll~ 

u 9 'l 

o 'U' ~ A -: I:::
1'tfdJmw~l 1lJUI:;YllUL1l1 ~tJUli11dJ"lJl~ l.1,ill~ UlJJl6'1fl71 t'l EJtJnm1'iJ1 Lfl11:;'[)j 11dJYl-.1'[)jdJ71 r1.r:i 

'lJ 
9/ i,;" 'V 2./ +1 d e:::il A..c:::lI V 

libV'll:; m II'[)j-.1 II dJ n-.1U11'il m:;utJ-.1n dJ 1111lrl dJ t'l rl 1tJ cil-.1 ~~'lIm1ll11lfl11 :;~'lAlun-.1~I.~I.~ tJtJdJ~ 
9 9 9 9 

Q... ~ ,.Ql, 'U' t V 
flUU1-.1 l'[)j dJtJUflU m dJdJl711Jlum'[)j111~'[)j11-.1 l~ rJ-.1 l"l rl1tJ cil-.1 n-.1~1-iftJtJ dJrl""1 rJ ~~tJuq.)lVl1V; 

9 9 

U1:; lYlf\~-.1'·rmill71 t'mr1m1m'[)j11ll~::; 1ll~rl1ll1A-.1 1"Jh~tJ m'[)jl 1I.rifll dJll ljm::Yl11-.1 t'llli11lli~ 'lI ibUvU 

t'lV\U1:;"lJl"lJl~ll~:;tJU13J~ 1~1l nl.~nl'[)jU71"lJU71 ~ (§)m tJtJllmdJfl11dJ1u 'lAl1:;11"lJU"q)t1jvflfl1UfldJ 
9 

v
bl~ :;u1dJllli'llm~~'il:; 1V;1il~tJUUn>lU11'ilm:;~m mu,Ill'lAltJTIiI11 ~.f\.l"lr1.or:i l"ll"l rl1tJcil-.1 ~~1-if 

9 9 9 

"" "" ~v"" 01 I ~ll~cllWfu ~-.1 llvN ';ud'-.1 I.~U1111!J 11 ~ III 1 n l'[)jU71 fltJt'lm1dJ1~U (Carmoisine) uf.J-.1 b~ ci:: m1 
~ ~ a 

'I U1dJlrn~~1'Jil~tJuu l-r (Ponceau 4 R) lbl;~:;tJm1U'ilm1mU (Orange 
~ e::lI e:=I ::tl ~ e:l ~ dI e:=I g..;

n-.1ll~~'Yll~u1'[)j~1 ll~:;flrnlll'lAl~ 'i):; RN) blI l"l blIlldfllUUt'lllm ll~:;t'lYlmdJb'LJUt'lt'ldJ 
9 9 

~1l~U'[)jtJdJ ~;llml4tJ 1 U11UU1:;YllU ~,jll'[)j~ n-.1f~1l~il dJ~mJ::; tJtJ dJri"1 rJ~ um ~1un-.1rl·11rl'[)jutJrJ 
, 9 

v 'a.- ~.<=lI i-' 

dJ"m :;'YllllvUdJlllm dJ'il~'[)jl'fI111 ~Yl:; l~ ili'Ylll'lI1U1 dJn'iJ:;rJtJdJ711rJblIblIdJ
 
." v


n-.1'l1Ulm~n3-llmllV11tJtJU1ml~ IllrJV1~v-.1YiUl ~tJ dJll.flUlrl1tJ cil,ln-.1, lli~71~n ~11Yll::-.1 l"ll"l 
9 

1:; l'[)j rJ mm I.U l,jU~1U dJlllll~llU ~tJnn-.1 'iJ :;mtJu Vl"':-wcil-.1 dJl1lfl11:;~~lmJU1dJlrn ~~'lItJ-.11111 
9 

r d: ~ r:J I IV 9... 0 

llt'l::t'ltJU LdJtJ'lIrJm::11-.1'[)j~71·'\lln'1l111-.1 l'lll'il:;Ul ilfl11~~U1dJlm~1un-.1ll'[)j~ l"ll"l r11tJcil-.1 'lAlUl1 
99 9 



I 

G)k,
 

~U1~lrn~fl~.Jbb~ kJc£ n.J (;;'';)0 ~lu~m;jlu~lu
 

~ 'l'l fl'ltJcil.J ~~u1~lrn~bilu <9)00 cilU~mfl'u
 

~lU bbt'1:;~bV1fJ.J ';) fl1tJcil.JbyhJu~~u1~lrn~
 

hibnu cf.o cilu~mflucilU n.JYiul~llbfrn:;~
 
I 

, l1 I ,::,1&::1 v 1 d..,'" 
bVlt'1lUf.'11U~lm:;~f.'1"\J71 fltH,;:,vn:;m"llUlmt'1n m 

I ~ 

bbfl.JVl1tJ rJem ~ ~t'1'"'n~rn:; bbf1n~l.jn1--,n.J~\hJl;) rJtm 
~ 

ft~tJ n.J~l~';J rJtJ~ ~ ~'"'n"\J:; blJUtl.J"lJUl71f1tJWlJl.J 
~ ~ 

1Vlq) ~~tJtJnbb71.JtJ~ rfmlJUbbUlf1l~ ~"'u Vl b1~"lJm 
IV' 2/ 1 v i,.;~,,:::j ~ 2/ 

mm Ut'l:;lJl.Jt11U"lImmm"\J:;~f.'1"l1l1"l1mbUtJm 
I ~ 1 

u"nnlJ lw~u ~lU~.J~rJtJ~~Ju J.J~.Jfl'"'11VlqJ 

o 

JI( .,. 
UllJ~Ul1G)fU""nlU (Lime Squash) 

~ ~~~~ ~ 
~::UllblJUj;.W b~'YI~~ln 1lfllblnVll"ll'tJ 

'll 

'~~lrJ ~"lIlrJ 1Uf1m71flt'ltJ71~ 1lfll"\J:;bbY1.J~ln 
I #:II ,.:!I I i/ ~ 

tlrJbY1rJ.J kJ-m b71tiU 1:;Vlll.JDr11tJU fltJ 
'll "I '11 

,.:!I A I ~ l~ GI d 
L71tiUlJUlfllJ-b~~l rJUbYllUU LLflnblJUnmYl 

mmfl 1tJU ~ l~::U II u"li~l u ~.J~~ LLrfl"li~;Uh 
~ 

u:: JUVIlmhu ~171 U 1::~.J~ "\J::Yll,!llJ::UllVlllU 
'll 

<1"1"'1 d 0"1'-""'~
LnlJ b1 Ubl~Yl~::UllLLY1.Jm"\Jm b7171.JU 

LLt'1:: ~.jf1"'1 L~nU1ln lJllbV\u~~ rJtJ~Y1';lYl~.Jfl'"'l 

71"'.j l;Jn~ll~lur;hm.Jfi;~ tJ"'.j l~hhln lJ 

ll''l;J~ nl1rlW,U71 U1~lrn"lJm ~~ bVl~l::f.'1~~"\J:: 1-if 

~lVl 1lJ n.J bb1t.J m~ lYl mf1l~fl1~.J l;JrilVlU71
I 

Uj;.jU.JlU"lJ~UW!tJ lul11l 
A I ~ &:>to 

"]'umbt'l ::"lJUl71f1l.J 1 LY1tJY1"\Jl1rnl mf11l~ lVllJl::­

t'l~ll rllU1::f.'1.J~"\J:: 1-if~rJimur;h fl11"\J:: 1-if~"],U71 

171U1~lrn~yh 171 b~mbU:;Ulbbrii:Ju1::ntJlJnl1 
'll 

'" ~ "I. II 

tJf1f.'1lVlm1~mUUf1EJ blJ 
~ 

'" 'l t'lm 

kJ.d n1t'ln1lJ 
%' 
Ul 'l.mcf. ~fl1 

'" ..,
Ln t'1 tJ 'lcf. n 1lJ 

"\J::l;J~l~::Ull"],U71V11lUU1::mrn c£ ~fl1 

,!llJ::UllU 'l cilUj;.jf.'1~n"'lJ~l kJ cilU 

bfi~,rl bb ~.J"\J:; lrufl ~m~~~~1f.'1 tJ 1Il rJ "lilJfl tJ 
~ 

v ,<:::!t 

lf1f1 LVl t'ltl'Y 
~ 

Vlmm1tl.Jf 

ci'lVl1lJnl1i 

"


'-" 
Yll.jmumf 

71~~1~1ltJ~ 

"''" m1mli'JJtl 

"l!mei'mYltl 

n"'lJ t'll1"]'urr 

"],"'t'1 Yl 1n~ bl 
~ 

do' 
mnYl"\J:;Ul 

o ' 

YIl 

.., 
f.'1~nlJf1rn.n, 
H~~mL~.j 

1Um71'~Li 



1J 7:l~GjfU1J'EJ~1~tl~LVl~tl~~,tilflRil~lVlfl1"73J LL~:Ln~~7fl71"3J
 
q 

v ""	 ~ 
lrlbl lVi ~tlYl.J'illn tlrlb'ilVlmjdJ bb~ ~ m~rljnjjdJ 

1 1 

t	 Vlmm~tl.JflltJnVU b'JiU b~tl.JfIljl'lilrrnbn~u~h 

~lVl fUflljnjtl.J~ 1 "ll'lUtlmm~ ~ blnU11mlnlYll 

'" l!l ""I "" a ~Po 

m~fIl~	 ljtl.JbVI~lUmdJ1milfll~rlj l~f1n~l'(l.J 

2/ A A	 ~ ~ 

Yll.JfIlUbYlflUfl lf1j~~m lb~~jlrJ~~leHJ~tlU 1 
~J~1~""jlrJ.J1U Hlfl.Jmtl UtlmlnVlvlo][]~ncill 

dJlbb~<lU~U njdJlmJlfllb'irll1~~n~lVllllil'lim~ 

~"'m;j 1n ~ lVi ~tl~.J 'illn h.J .J1U r--1.J -in V'ltln h~\uu 
1 

11j~l rJ"ll'J1 €Jn l~tl.JVlct"lvil rJ 

fIljlrl1rJdJ ~.J-inV'ltlnu~u lwll~u Vlct.J'lJtl.J 

m1dJl~'lJtl.J h.J.J1U1;]liin~~V~V'l1n~ ~111 mill 
1 

'lJtl.J"JffHWtl11mtltln1~er1~.J b~tll"fyh11 ~n1m 

nVUb'i11'"ll'ii~Vlct"l ~I ~mln~ ldJ\t~lml~ rJdJ m~ 

i~V'l1n~ lVl~tl'illn11 fi n1m~~ ~~mldJ l51rdJ iu 
1 ::.J' 

11j~dJlndIW~~ r:10 lb~11~~~lll~~~f1~UbVl~U 

bYJjl~~b'iljfiuYl1~~1.J 1 11utl~mn ~.Jbi~lufIlj 

mn~ "il ~';h '111 H1V1'-itJu 11j:;lrJ"ll'J1 tl cil.J ~u b~tl 

nl'il"'~m~~ lVl~tl~"l~ Yll.Jh"l"llU1'lifllj1~ ~U 11u 
'II 

b'i.J "111 yhlV;itl.Jl~rJ~lli~l rJl ~ dJ~u€Jn1J ~ :;~1 'Ji 
i,.; A 6 g ,~e::J..d I 

Utl rJ njdJ!Yl mfllb'irl jbVlU11115'Yl"l1 rJllt'l ~ bVIdJl:; 

b'i dJ n"'u flillIl1YJ Lb~:; 11 1 dJ1 ill nj~ ~ LVI ~ tl~.J ~ n~tl 
1 

H~~mbdJ"lmUb'i"fl"'mV'lrl LYJj1~~.J L~tl11u ~~tl ~ 
'Ii 

1unj~ '1~LiJutl11 t'ljjmL~tl cil.Jlm~ rJ 
1 

o 

~ 

njjdJl~~njdJ1YlrJ1f11b'irl1'1~~n~lYl~~tl.J 

luiAB.J11~uVilmjbYh~YI1'111lLtfl bw:;'1fl~~~ ~ 

VI~"'n lV1q) 1 ~tl l'libd~~lmd.J'lJm~ (9)00 mesh 

'" :l!l '"	 "" lsl 1 "I '-' 
~ b'i dJ nu'lJ b~tl rJ VI jtl'lJ m:; m~ Ylj1 rJ 'illn j.J.J1U ldJ 

tl"'~ Lb'i1'ilbLtflbYlm~~.J'1uluLd~~b'idJn"'u 11L1rJu­

1tlrJlbtflJU fl~lV;Yl';l 'il:;ln~11nn1m~Ubbj.JdJ1n 

ln~ LUWLdJ.JmUb'i"fl"'mV'lrl njdJ1Yl mfllb'irl·n~ 

YJmmdJ~"'mb11~"lwl1'lJmjdJlli~ b~tllV;1fl~~-

~~rlb'i.J bb~lV;~~lUlummb~~mmVl~tltl~ lV; 
~	 ~ 

';tlrJ~b'i~~'il :;m~yh 1~"" lu'lJill~~mdJ1Ylmfllb'irl1 
1 

rhci~~n~111 ril'il~ 1'libLdJ.JfIlUb'i-imV'lrl~1~1~ 

mm ltllfllntltln111Hlml 'il:; LiJU 111 1flVl1tl1~ 

bb~~'il ~111~VI rJ"'~nl H~lrJ~u€Jnb'i"'myh 1~ 

tI'il'il U"'Ul11b'i<i-.J lbdJ.JfIlUb'i-i~ lV'lrl b'llldJl'''illn 
1 

~1"l111~bYlf1 l~tl~b'idJn"'u~ml~~mVl1jb'i"'rllYl~.Jl ~ 

ljl~ bv:hbdJ.JfIlUb'itl tldJlndJlrJlU11j:; LYlf1 t\~ Ju 
'Ii 

fIl1e-J ~rl b'i1j,1~mm '1~~ Utlmlm ~ LuunnLbfl 

t!ruv.-I'lJm h.J.J1U~~rl~.J"fl"'nV'ltln l{11j~ lrJ"ll'U~ 

b~tlrJVl1tl~m~m~Ylj1rJ~ LVI~tl~.J'illn h.J.J1U 

lL~~l-n1l1mrJlU11j~ bYlmltfl rJ"'~ liJumj11j:;VlrJ"'~ 

L~Uml~1.J111~ bYlf1~"'l rJ 

~ A 6 0 Q.,.o d: Ae:::I 
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