o*;stg Management

L e e g L T ST

o sl 35 eyl i g it s et MDF sy sty 5l s

e ) T b 0 el 8t | e 5 g
l*ﬁlﬂﬁwiﬂh‘ﬁ*dxﬁh ks iy ol 3 e plieailacey oy s sl e
b st 13 dale ey 10 a8 D s el

SRy et il 5 e gl S e g s iy o s

e S bt 5 05y S iy ] g el B el S e e e

5l 1§ s s 33 0 THLO AUV OOV sy e e 0 s e

T rrse S e f i 3 gl g i U BT S st ]
e L T W PUE TR P TR e

Assessmem of Medical Waste Management In Tesching Hospitals of TUMS, | R Iran
Production of Activated Carbon from BOF and tis Use Tor Diowdn Removal in Waste Incinerators




Gre
L
S
et
a5 -

il | S [
1 | S
ol ® —= it

iy




¥1

™

¥

BT

Fi

74

vy

A

A

"y
I
"

-"_,___I..;'_I_.' Pl e i et 8 82

.-..-.‘td-ll‘l“ SEILY LA e e

O —— T 1o gt oli 2ol A aalical
PESN i el s golie smae slaailiow copas oy 0
o el = SRR | i Ry | i
o ) il Ll sl MDF gl adionay ol jl W] oy
i L —— P P PFCPR T SRR
ST ST R gy WIS DL SR, PP p—
o O, o lats
b ol Pl b ey S s il iy
e BT (e gy aalllia) o (gl 5 e
Wby 58 g Ailala lh ot 3 3 Sl 03 i pllSs
e ey o osl] e 12 il
btilasny g gl pmm gy 005 SNasi a3 dltl Ly i s
JPTe PO g APE — PS  B

= TR Sk gl Lo (6 530y oo gan
adeay OHO UV O VUV L Zala8] | gy g o L
iy et 8l ) Al
G 8 e | g o3 S Sy Sy i
e e S1A e Fs clh asll
il kg el 5 g 3aT S el el e
e wl - IETEL LT P L AT

Assessment of Medical Waste Manasgement in Teaching
2l e Slas v — Hospitals of TUMS, LR.Iran
Production of Activatad Carbon from RDF and s Use for Dioossn
wal el g Removal in Waste Incingratore
b e j3 i il ol o e ] ]
(s sk gl - e ppalai]

Ailuany Ba sl bl bulges
g e o (lod e =D g L g gl ol 5

ale st Adis allse HiFE S S T| P

s T s .S ER——

it Sga—a kel Al Sl | s LT

|.=-._.‘l ;JL--l'
e i} | ot bt rrelg

1§ s
- [

L] '—P!.,_SJJA_H- wﬂ-ﬁ-JL.-- r'-,,_.'—"i. ...;_.,|J£.
phazs s gl g lad
i, L 51—‘!) ._.':_._'n_-J-_ =% s

Aetbd g b plinie iy pau s i e G
nsdas! dpnes o 2V o G i
P o et o
gt bt i e
e SRR = SR S P [ =
e e L LT
3 ey e ot 5 il |
T
e i
kel - HEgse <Ll psally Wl IF nds oy K

J._zj_.._l_x.;u 1) s

5 sl las g laeilo e Sl 2l

== DR i L ST S e T K

Lojlos joe 2 (il 4 pbnS ot
T Sg basgia g g
LAY S 1g |
FRA13TY o=l

SRANNY LA

wmjourigyahoocom s~ —— \
o o5 Rp fwweimsaiorgdr ey
i ol i et g s et e Kam G adilaba il it 0
=T P e a2 .L;:—..-H__-!.llll.ﬂ RSP e A=
Sle sl Jole o 5 o Sl aala s gt 5 o
o= R P
Ll el




= |
Mg o 0 el Syt g LSy po a8 S gl i e 1S oy o s aalilad
wobedil s poia o Mg b S daliale” s b o fgn 8 vlagl sy as e i sola g4
Moy it A0S ubad il B Lo a8 =l s e e L ] e e e
501 UL e s T Coally W il o B3t )y (8l I8 gmg gy i !

3o Sk o el Sladly il s o s (il S b g S s M2 s UG
._"_:._'l 4l e L&-._s._'.._..u}d '._);"-h}l;rf. 3 I.,;J_"!:" qJ-ld—.= }' [ amila _uIJ.lu.q..l J""';""..'Q'_"

e 1 . PRI | y -
o8 anlls Jalf oy o pudial e s a8l spe MR L i ) el Sl

et ""'Ii':lj'-k.';l'l" 3y sy -.r'f‘”,i":;“h'!; e T S LT "‘4."= e g o) el
-.'__r'"::_ _'_.—"-lllI __u—;& b‘_ L1 f.uﬂi. u’.-‘l B e b:_?_n:\ 15"“;,_:-"'J", :,_j;l.l !__..__—:-—-1‘1_

2 el ed G 0 e sl e il il szt st ) |

s dilg T g g S SR TP L g S Pl S T S i AR

Sebas g i s o el s p S 5y 20 L 05 50 i A il A8
el oty gealls o )y and camair (578 i ey g 0 e 1l B
ojlas g & O B E y e e lpanidSio i ol pai L o Sead g

g U e tel a1 (OYAY 5l el

il g et st 0 Mok o g e ilae i e e s € ula8 Ll )

e el il o o glen adlg Ml males a8 an o]

ot oo o oo o) i Salaa l g s UL bl S el 15, 4t

et e ol eilyi g sl £ ) slel lam stas ool lio o eleTi ol o ailas '

ey Soadet] W jand AT

ool g9 pale slomiba;aop o af splaoilany i) o colaisla o s
gt L VITAT

el i3 [y San Ol s il a5 000 sodpadidilans, (ctie) o ey i Y

sty Mailear” conily  pid 5 malley el Cenai i S afopaila o pa )y T

et Sl IS oy aa il el Sl sl g8 S0 0"
da gl g b SGSha S dgade SV sl e a1 yagill ale |

b e 1 b gy 3 e S0 4T )l

S| T | TS

[TewN e




W g | 4 | el 2 e i gt ok ] ik

S Hew S e 50 o gl 5551 jlaslas

et | Liaiiia

y o sbojiai pea 9 s sl sl ey s cdlime i i s ool e Sl 2oy
Sl (608 b g ey i B B e ol g g gt s 2T el s asp g 0]
el pabatil duiad ol g5 ) dud s Flail g I 2 glage =9 o siuiay s aleed], Jial

Ldiaat

oty om dalal yx by oy g

O e B T LR -'--_-**-;:
el Lo g LS gl e nf glap s g e s Gl
a0l agmg i 3 cnan o gl VIV dgdo ol i 2
S PRI S LU N S SO P Col Y DAY

g e plol ;305 0
ST P ORI SR R L R e T
gt 3 o g e s Sledm gl el Gpee Bje
of aglal lolarsl )l ool gl adae | o e i
bl alat by Jai g Jas cslaaibl o 2e) 50— Sl
g losiha oy (s g a8 a6 g s gl o oo

..j...a"l Ly l..t_l.....nl._-l_'g-}:'l._ld_'l _'In_-.ud_u_l lh._r)hﬂ_._i _:,L...Jl-t 4
JI_J:& |2l as L'..,.:I }| dl.n..u.:: s ;‘.j.ﬁ ] u,S_rF i e ‘_il_n
.._i,j."""" sl igladae s pils | s 157 sl oYL Ceadd
.Luhaﬁu_ju":ghlhﬂd_:lhh’xltw__',ﬂq byjnttwdd}qﬁ-
JJE_:"LJ"L;IE]Jj'mk-::l.’;l*un}jh'}hrhéﬂhdfla."._‘;
ClﬁL-c:!q".ﬂJLF’.:1'-'l'__r,_-‘_- ".I"l...-l".—'q‘ l}:'\ﬂ" ll't"-\.‘::l_?‘
i I-l*-l';;.]dﬁﬂ'hﬂnlh—ré‘k—" 'L‘-'-'j gt g = B -.I-*—-.J,.-.-_
:,.__n l-i;-i!..l:' \:‘JJ B d!.k-‘.‘..lljﬂ WA \._JA_I Lﬁl.h-__,_hj. ﬂ"_-,_:’_"_“:l
'LE:IJLJ.}.L..I.ITP.IE-MH‘_l |L'_-|:J:_|_|-1|-‘ -.‘!.'L.'J--'Jl,-!.n _,g—”'-r
-..|_,_£|'h a.‘..:J.'arM' =[] |..- Pl caloaly ’L-r‘,..a-ﬁ_rn.-

--Aﬂs.-‘l_fi I~._|=-|.--d—.:l" -'—"-:.:l"

S5 (S oty gl ) sl el gl el o
Alas gy 5 B, ;,,a;_r igpad (S .....L-L.I.ﬂ,l.:....‘_.;.l}h il .:_,15 o g ] aakaz ;51#"15'_ M
cetbcth e | b b i 6 i ke s ¢ wspllos iy e B i iy ol il S

Wi, s S L . o L g M

T R TRy e e ‘_J.'..ll.'.jlJH&}fdﬁﬂMﬁQhﬂ,:uéwaLu!MI
c.l_.u.dll_nﬂ‘__.,j.a.._.!_ L:w..L.r '.rJ'P' IJ“"'"""?"—-"”"-"J“"?JL—'*JI""S"L.

‘JJ.‘IFL!-!M

aleenl a0 o gln g il () il kg il

_.:Ilbu.-r I.Fil-u_”_'_.!nJwﬁm\jhﬁu‘}rjﬂmqhwhﬂm ] ‘.m—-dhl :,a.ll;-.rji..qu_-fl,.

R EU A L T ’-'—'“.,JI-"‘;-": JEFLIT e L e

J;‘.! .I--.:I-: -

ol gt glacbeaatag s, o o Salel cslvdalb Sl aens Shigad g

Lejls ! plianild (3 Sl peuige oW

R T S _':"-'-"-lr'*dm
Fi o alae ol jlanlin as 2

&34l s mhos fulidl g o g ohoguoe i asamg b
Sa e sl saree e b g el RS e 2
Lm oo o o e gladald ) aladyys
Gty il ] L 4 i s e fedes e
Wi s il s b Sl ol Gl e gl a®
Gyt y GIotadl oy 5l g0l Sl G Sy
e id e amoy elail o F p e s ey S
5 st sle oS g 0,8 il ana o g g i
Sl g g o gl B, o aaagd e sle g2

Sy e 7 s Sl 43 834
S 35 s e il gy M dep Lo e e A5 0
Bl iy Jnma 2 A5G s g 8 e 15
bolai gl p g el g oty 3 0810 s g dym oyl
s gl e 2 sla gl el g adlid g glall g 4

F ﬁ_'u_:l AR

Sl ce ey Lol gla g7 Gl g ena Syt S 2

sl aisls gl oyg sl
Sfllgilal pad g bl g3l diadas 0 Sl i Sla
S5 =T st By oy sl Bymmne (A i
g g f3yep i g Cueal | el mhas 2 piissnsd



U e ol b e ) i

el S aslelialloasual palas M3 o, o 1S

ll e s sl ol s ael palad 1l
ety e L :;_ﬁ.l_,l-_'. A
s esticl s g gt ol g i

TR e e
Ly sbagst !
5 sk iyt jleslie 5 Spns s Bl DAL b
S gy &) 0 it il 5500 e 5 sty jp
Sl 2o U o (Gl g i 30 g

@l ety o Ol allag s b
2 __!-.-I-mln.?' Atz pd l)__-.!.;- ol d.;l;'l % ‘J__ﬂ .;‘_—*ﬂ ¥
3 _‘SLF:‘_;:,_.J _',' l_;_;"." I Eul_r]._l n..-l.;u‘_

k=

_-':J.?" Uﬂ_.u:-_._...fl_.;m”?: [ ¥] JI-.-L. __\'..".?J uj.-"a—. JLFJ Jﬂ.L_-.L_.-..u
;_L'I-k::.:aj- LT -L-.-.-lﬂ-_‘ll!_l_ L.uﬂLﬂ--J'I J&-ufnf _EL#JJL\H 1:-J1.q...-¢
ALY PE R (90 T T L .H’J"u Lyl ol

5 el el claaty o i hw“#“‘yuﬂh;l:'ﬂm

Viadlad o bl as; ol
= s g ghrolyg aless
Simp e e e il o plal o gl bl 5 sl gt 1
S 3 bnday 37 e
e i.l-"-‘ estazally -mlL---dLl_rl'l o st | |_,_‘.|.J..Q_..__'.r

..'..ﬂ_ JIL._._t uL-,,.a'.-- ul !l....l.-_‘;lr‘l'1j.- ,“'J‘_""' I_‘SJ‘

seland e 2 03 gl s
oA e ) Gaadei g

T obads ags e ddy dpeeh ks Joe it Jlasz
Vighs Jad A Py aclaB i fe s syl Map gl
@l a SlpiG pegdle 5y ulislimd o Fe ol clo e
o glae ar abiall S3eadel Sk £ .3,]! s ale 2 aF
Swsivasles A clagld ml8le el Lot o
Az tpe bt gle et 2 gael 0 i 1S5 s
JE =00 TS5 0 0 SO S 5 TIRONGERE I SO R
by slils 325 s Vo s ssloalod 8 Sus g VY
EREH P S 0 O T T GoRt o J5 JOPe S
Al sl | ol laety ol

g, el 310l B aallaad Lol 2 4 e ;J

3L AT e 3 u.nlh_]....—.ll.-.- -ﬁ_s;-
G213 a5z g g3 40 jladlil mgas
S b e g g5 el s lado LDlaS okl
JH P GEp daiags Ltmplagai el agi S
P il pledlaas Jaslis | oJSal s agegla g log o
S (88 ol S G m i (sl f g2 g eis g
sk B i )l ln.j_,Li_.&_‘. F J"}'.'.F‘ ...J.-.-...-_-IJ ,ULA.}L..: 4
LSL!H:.:)I‘}._.JFHHLLJJJH’_lJI—'d !h'—&-_r!ﬁjl
ashmalo s jaachy o b I-:.Ll-".‘l ,1991.:1;..-”.[,.5;_,0 ayFea pia
Al 00 I T e allg i Sl il 8os cu i
.jLﬁ-‘Hl-i—.l .Jl_s‘-'"‘m‘f"‘ﬂ""'u" .L!.I,; _Ijh-—j-Lngl-:—"jjf'l-'-"ﬁ—‘
‘_,;-u !Il;ll.‘l |‘. C-H.!.:'u um_ i.l-.--'-_-.-l- sl .‘_.i'wLi.-_:Jy
il o gl s Sg Sl ety sty )
gl | ) P Ll |
-.Ni'-ul ‘-"j-l LJ-} L:r-.."’.?: h_l;-ﬂl—il.l.ub-hl = l.'-I—J,.I
htom cal  sides 5 DlygleS o el e o g S s
ol f st i sl b o e 6 1T e
Sty an gt st at oy valss gy 53 by 0 bdee 1Y aguc gt
iy Amlese l__*hr'.“;.l_._.i:. widi g .:.AJ’.[‘__'!-_‘.H_}_;l _._J_.},- i
LJufMFJ.\h l—u‘u—t-.ﬂi-l-s.aJ—t ; o S
hwmmﬂbjlmuu!f_é_'ﬁs—)mlgﬂ_&u
Ly e g e ) sl e gl b s
Sl ul doul g P g S R PR L T L
crbe da® gleo m 8 L e e o a8 50 T el 0
sy gkl e o o 5 an® gla g Lo o o

I,.}-' [N )

B e gt TYFR als

I ety el sla bt Cughy l RIS onlateul sl

wle b po aludl e an & Gl ) Calllan 4y ds g Ll

Lol j—F slagesalag b
o sl mlamil o) ol g5 il jlaclasl, myas s

1 :l-ill.Jl.JLl e '._? Pl

TS U (TR e wet g
e g bl |5 oy 4t i

(e, Lol ]

.J.LIJEJL..!'LI'-‘.I_I,J__,)JJ Foabicaatda oty Y
Utl.ﬁol::'—-.'u__n- jJ dastad ) qn_*-ua.-ljj.t.ll *..-:lll |_|]| _?;.Ij d
L CH) P VIS LU0 PR L S e SR S e B
g a2 e e e 0 e il gy Siglys b a8
..'.-'|_|.. gobeisle noimes g o ol cla Sl apalin )
a3 AL lr S S b e doad LS O s
asbazle Area glagiyl glo g 50 oae il o plie
|_._| L J‘__':-:Lﬂd".i;-ﬂ .__.:J_".l.._n Ao o mad ':lJJ“!"J'-'

;r!’ loast o ez ahs g ol 2 yed ifin . csling




VER b | Ve et | adlasag S paa T Gae D gl il

WAA Jlw 0 75U a0 Joldas alin  2aln slbailony Cu pan o)y
e
Mﬁw;,ﬂrﬁm srps b 2t eteolm eyl P i gbibila) il
1, sgama Wﬁuﬁﬁ}w’r G ot ol e il o ittt o i el sl R e iy
o ol o ol palade | oy anlliae 5 ok (gl 2l s ATAA e 0 5
SN AR BRSO Il S, 4 e e il el et e o clas

aygeyn Jla B8 galor dubicy ol 23 F plod il Sy il | Ll gy i Sylg) o
e Wl g b asio J5 slaad sl oo faia gltilans S e g i w8
Slous g aaa I-La_ul_-,'i_',,—._qlti.lrh,'-rjllh,_;}hj A 1B YAT dalllag .:'Jj.lin.ﬂl.hj-}
VIPTRY adlaie ol 3 Golys  grniee b sliilany JF g 208 B+ akiia slanigad
3 ) U Wlanny it olomnde g S pulin ha ol g gy 40 TS
o F a5 | a ads popim | ooy Rag gobaly (Sl anny ) e 0 TOITA 2 5, e
ey ol 80 518 gy 303 a3 AV b il ien p P Ly (oo
ol 0 Shidaz wla s e | sl plics i titld | oo kil ane g Y) (Goalyl | i
gl e b lye ! ol socee solin o g S8l s e ks sUeE 0 ailes
by Ry ST g et ity i ot Sl el o b adiw 5y e
iy g 2 Sl i by o s S 5 ol o sl il

S T dakale o Taten il ndilinsns oSt iy ot ZabnlS

dsdls

s by cipad g A00) Sty o mto slai il e g ol s e s anilS glaans 0

) ey au Sk o smin Jho oo ot
agaf ag_.ﬁu.«._gﬁ-l.lﬂ Sy, clasda o 22 (ol b pyle

by g T3 i) Zaallb ey s ol g adady
;Mﬁhd'ﬂlj.ﬁhihﬁﬂﬂe o folina T g ol
o, 828 e s oot abics ol i PR g o0 Jasea
i S ) e TP s 3 g sl 452
oy oo L3 i an GETH o (BMLT 3 Jpaiti
g il VNS R 33 sty Sy 4355 0 thpns
it ol e adese 4T 5l el glail i Salger 3ile jpnf
VI Jall s 0y g g (S (e i g
Zgpta s OF Nopy U1, ATAT Sl 35 5658 Sl oo g
g sladilan ol prolis dlanlgty s lvadla sl 15

Th polity aie sy fuale el plaf Cadsid sol
$layest o Lo ol 2l el 2d ol e g
e s gl Ll gl el g uilal poy s e gt
A _Jlm 50 2l 0l 10 pate il s o lalou 5 adly So s
i sladilany (V) ) oo dibls |, 3y adly olfle jain
SBCdlad o gyl gl S pame (oS3 [lees 40 )fpen
il g malr e gy cpl lcadtady Sl St i

el o e 4y bl o (s latins’ Sy 0 ol plS
e O
ol 13 Ygann ey (ol 99,5 o0 S i on ulyy
g o gatgiiods SUlas glaile —y g dpans Sliilan
i 0 I cladila oy ady Lol pia 0> Sl




'TMJH.HE_ﬁuJJFMHE‘JHHHJ“iHGHﬁﬂJf

3 e ety il e g sl LVl S Sl s
oot 4 (531l A S5 Ll g (5l nts Wlany oS
el gl il sl 3 el Bl e g g
el o g sl ailas e o Sy il e fal s
Ol g0 e sl mom g laplasls (280 S g e g o
3 aloo 1) o ple Conl platonid! (Phasled ol |) matans
ol Skl e lF 8 S sbmtile g Salidl T Jlus s
leatialad al p e glande Oy pia Lakad; o
55 2 i elmaile g Sl S ) i Ml
et hanta g maleodice) )0 Sptmge sl el 3L agmy
Aes e o el s i 50 g il
Spp53 g g w5 0dd plolidting iyl 3 (ST 45| JlAES
ety o=t bt ade e S LT p e paa
(OO0l eay e syl iy ol ) g 93790 25 ebos
s ganle aale- S e Baad gl Wl
1355 e sacpilaie ad ol oyl lreas b 15557 0
hles ol iplis 2y 2l ks ela el Sotas |
Syrgnundy il eI Sy wotlip & g § Sy i
wprdanls pale oot Sa | foa) i caipe yead (g
oo 2z U ol Jelt o e paes slailony S s
e ey Gl St aellaa oS5 e ag il a1 TAA

apd ey

b gy g olge
oy e S ool aleks  Jheesni aslling B adee oyl
ar ) aldhas Claiza s Sb )46 leliar 5, Zas
poml Jols Span o Th oo Tl 20 b aidn )
P SSC C LN L 5 7% e DR e
sglatipr | lbiohoomay sl B0 anlling 5 g ddileg s Cosigs
Al a ol e 25 Jara slaasl sl o5 ATAF L
bl jaamly Feoee slass pul g alh o als YOAYA L Ly
olsad Lol oo o caio oty VIVP spus ol ala 3 15 o) g
Sodsi ol msag et 0510 Lloed il aitbnca ol ot il

A RIS B I P L R v Py

oy ol g aian il dal S 00l e pani
aler S pn, Lol oo il o 33 (VD 0 Jatits e
Wil iy e g salmen (siloo gl fals ey
b e T 3l g st a5 o g3l s

Cloles g bl el caalay Zatowda Cypaeas 2y,
4 (RCRA) Resource Consenvation and Recovery Act .zl 3
crld V=5 35, 8 e LS ol e WL 2 YAV I
ot o Slan 5 g il Slgn J T dpbrgiye Sy e g LllyB
sl plslals e a by Tt fil gae gl 26 3 18A
3PS Lopam 2 Gleiay ey Gl ejepd () ) Dol
sl g gl japde LS ens gloilony il o o
L ST PROT L ' 0 ST S PSR e PR O [ T
Sy calld 3 gl el Sl iy b ol 3 5
heilans b o glaailany dau | 30lee ] Sl sla
e iy b g il 008 10000 Alce i gty Splas
e agmy il e BT w gy el sl o
Sy gaily e dangi Jlroo slo g8 2 dmio slosilany
Ly e sloiilansy a g (ol 5 Lo o el adii
(o) i el gouds lem | FUE Jsens sloadany
ANT0a5 o sl o s g ity LT I el

Uil o i glaile g Sy o g bl o 2
oty Sladon la sl ey S 3 el ol sl
¥ ol 33 0 lpe & Ll ge 5 5 g0 ogas 1l o a8
VAP R jac s, Sete g daibs i Copie iy p
A 5 oot Shega 2] el g gyeme leug
o3¢ 9t dagi s ey panio 5 i pasia glnailan
PR 1 ORI O S (L o ) o TS Y S
V0 VYHY Sl 18 5598 Jass o ahs Calims (olaol; 6 o)l a0
proaly ila i slpael 8 ceraatlisha Coasy 0
i gladilany (o gl g i Coady ARV ATVY L
Siladlbes a2 (V) o da oo VTVF Jloga s o
ETEPR PSRRI L gV R SR TR gy A
Hopmpa pmeio QT 0 s i laaile g
alloase joalt o plafass by ol ciass
E Q% P TR SR S IS <1 [ PR 31 PRI 5

Ol paien glbileny (ha 5T pien Sl jelaie




o

P 5 Wt T S P IOV P RS TR YC PR W W
n._-.—"'""-"' e ‘FL.....E.._..rj i_..._._.}t.; Mt |_-F?',J|"1' §1.F'|"l"; JTA __.;1'2,.'_'
3 el N o)l LAES AT old 2 HS LYY LS 2N XA
e P (TR S B Lo I P
ot s Pl L sl sa Widanl aafel 2lea
,E._ll.é.n# el L-.a..? ‘Jj‘g "_gl-"q.;._q..l:& ._;l,.jll.rj.-.- '._H.Pj" ",I ."?_H__r:
1-:.:'.:..:. alyay fadargils Hl'.'_:..r gy g A salaz it g Al
5 wlendl dils ‘;J| e ;l _ﬁhﬂ .'I—'!-_.."r-d.lh_la- RS el
Eparmen y8 ondy Lol cladigaiobiad 23 8 5w 5e
R | ...1|_,_E.m 4 ﬁl—' n..l.—J'L' LR R g "3 Sau adaead O
F b sY olessd g S A pgjlo g UE A o385
\ L‘S-_.'!-Lﬁ"-l 3 I..';;-':':J-I'rl-'-‘.’_' Al \.'*.'TL' =y -:"L". f ‘—L"'El"ﬂl
g pmm il g ded o il g Vigilghe e 5
jl L_IL‘-‘I JLnLu-.- L e 4_;|ﬂ.‘|.i4.l_- — ok SRS ‘_‘—!I-_-_-I:_{lﬂ
ﬂl‘!e.la‘,: \L-k..;_..:.....u:,_- g akal Llass .|.__.‘t‘.|.i .__..:l'r_....a. Lt Ijl,k.gs-lg
oL FRN, L CIP. ,_-,'_;g.',:\._as.:r et ek culed @ e B LS
C_i:f J."_:.;II J..Lm 5 -u_]..'r_ 5.:_.JL|.| &gy B lal U.J_:!..L'- ‘_,‘.'.'Il.l-‘_\.'i.lﬂ'iﬂf

Sande
a0 odadel wileusy ez g JELS Ly ot oY aile & lagad
e mts saad 105 elailes aaa il calien ki
g 3 @il Sedibe milie ay Jogype iy Slani 2y iy
e VL TR~ T PR WP R ST S, P IO O L |
Ihida dloess dodei e ¥ oagl il sl il o, olatsl

n__-.bg.o-.l L_._' I___.A...Jlﬂ D e ..._I_' r‘- dallles &y I|IJ_:__l_'..:...;' u..l..:]j.

sl 5 o pilia | il Simiga - |6 e (RS

LaSiemtiamilia l dme slaslalad ] paallen b
miss hded gz Sl 8 g el Sl gl el S
TP RN TR IR LSRRI - = <50 BRCTIILART PR ROV OO
Jhe T8 ghlb adian s ol Fadlasll slole ) s
g ¥ oa¥ ity g ghareay SAEM] ot F B
Pk gl iy siadll il o e dasd. ol e
g £ b g i e Ead o il apb ol sl g !
e g A el il g b sads e i
U el polas 5 abio o ol oo llas cad S5 s el
= e g B (pols g il o ol aasta il

2 LeaBa g pglpaer el Gl gy wilaad
g bios KKl alavl pue | plnil 4y logeyye TYlgn
g b 30 gt slo 8 | iidleey il ol b 4 € flasayazd
oy g a2 ealinad 2550 lin gy g Wihomy pdoy B0
) iyl g3 s s S i s i 2
S it S
Jelt s Y+ LB 3 3l i bl 15 ) 2 L]
I e I =t VT L B L

tp sl -l :u_..-'...:_:..:....di..L Alzed

et 7 g gl i ool gonia IG5 ilakis g a
Salio alaad (¥ J B ploul 2 Sl s l]y £ 250
ATY dhias sl 3odgs doly VY VP e 3 jne dibiia & 25 a
g B gty sy YAY 303 A B ) 2aT ety
ke 58+ 5 o b fais plassly A s 5l 2 s

s aallbas ol 0 an] o il 4y S g¥ g 288 dausly

e TP 4
S G PRI T T e T L BT ) P T LSS




STAA R e S0 ) g3 el o el s plb il 2es cits o

4o 1 gt Some dy Loss TTIAY o —Slia e

g pr dakims haiogee | Saie glbasly fadiidi g
Soatlaay i BOVA O cn_n il 25 8 ojla by Slspas
Lo ndibensy Ao d TYTY  cogas e le gl caly
abilaads i lgiols e 5 ol g5 eailaudl A 3 VYT 5 dils 18
ol eadiade dadila ol aa gloy Ly, Falads Jaaas
o ey e fus BV agam . lhaaiind Wl s

ado AV hyatilia s 2 e s b e s salingd g ol o s VY

il e Ak Akt il s
Ya -
s
Y4 =
Feie

\_ﬂ.J,]a_-r L S P e B | PO G ey T :__L_.:w_'-,_.f
R T e ey BT AL I R 1SS T S ERE T o
L s
g am,d T Ll et il af amo o L 2iTala & ey

SR S U o B
Cplditew D58 A s TV L L ook simale oy oy
dolly il 5wt i bt L Sl e Sh Ay
WL S auen 1TL s s WP La 5 Jlaalic
T TSR E N PR o GUE S SR SR ) B B
A VWA agies 00T Jlaged Sledlal| Aol il o adilaze

o 5 TN cidtals o, 5_..:;:_1‘0:.-[._.._ pl 3 gaty el

|_|.'1|.'I:.:¢.‘|...l 5 5l g iy e g BB B g el i~ | gl age.

a =
" -l'!l:‘
g;-’ F}J j‘? \,.3"? i B
o e E * 5", 1:.-
3 vd R »
¥ B : 7
-3
Frore =
ra-. -
Fass —
L_}‘ Yhe =
':':: Yao 2l
=
oo 5
Yiudl =

[ =2
"
1

““ll%

PR AR

{51 jam i) et un gilias j5 g aalnd Bl el ilea o s — 1 gla jlagad



ey, o S il Lane

e
B
puis
- B
s J

b -

ﬁ}:)""; 'i‘f
rd

&

il dnin gl el 1 e s wh wlgalin goca s o b b glad glage

o Y

a8 WYETAY dilsa plis 0 gade slaile—iy I
Al ca A YIVAD bt il 0 Jils Ly 8 goag ia,
g ok s it dmns ga bt Vel Jlogad 4F jekailen
FONIL Sl 5 il etile ulioog S 4y bgm i 44
b b slaas o 2a® e (IO Tl Sig A als g b
oo s AN Tlgilslus gy S puliod by e el

RYZIRETIrTR B A PR
I ERN (SR SR g A L LTS R T TR PER
L e T I e
S o8 gl At a3l I plim S Sl
pobie g oileial pulaand | oudy ) S e ey e
e T S P b
VY e s ey I s e ol el S
mlis oy S wles S8 Jo s 0l ds
Y il goudyr SLjlam ooy S iy Jloand 5 S
ooy |54 gaty Slijlas sley oo sdes a0
R e e St T T
St on skabitia af jalailen (V1 8 4] 2l ady: 231V
§ i o8 il gl (ol 0 el et slaaiie
35t e g o | ghimllos o e Ll aallan 5 g0 adhia 5
(e Sl cares sleatle s o paabalad ) o o (e
S s ey S sl o 23 5 ol a

sl ly jaaious Tulge g laghs chlihe gla gy sue s~ sle glagas

-
Ta
e
-]

T

Y=

U L

A

el o s olm sl G Eeecde i Aadid o glls - F 6 el ) s

b
"'.I_‘ ve
>

T

\s

1

gy o dbpeasl gl

lissig jl Badleusy pdog iy Jor g layle flu —ae lads jlaged

el Selem




lFMJLu;JE_,E[.;,I_H,;MH':.\L-_:#_Zm Al it i e g

o il Ll lalllae 351 Ceyllns .J..i.:_Jﬂ..:-__;a.;‘_;A.J Lalme
V¥ L gead g Slb a3 i a AP D30 > by s Y
55 s slaaileny mht pan g g slaas, T o
wata elalle 2oy LAWY saaly cSaalllaa (TF2L
Bl cade A Shea I8 o WA G uf als RS i
2 ) F e s lama 4 B 1l s sim il L
Sl e a0k acetia a1 MA L0, S0 sl
G Mg S 2 e g cdg et VP LS —ais claada
Sy U ol el YT Dlals o 180 il i Sigm s il
B L e e P L, N PLUCRIS S (Ve
Poige ol Jansaedli ol S e (g iy pus )
o) 1 ok s LS ks Al o tallas 5 me Gblia 251
woala s 2l aibie (il G il 0 po & jp il
LT Jhsiclon gl 85 ke g oo s Sl ilio
wdge o0 5 g dels gl dall il claaila suae 545
g, g im0 T 3t Sl 1S g iz ol palaiite s
ER R FURE PRSI APOEL. TR SRV F
Sl a0 plolivs 85 sl g 150 B 8 LE e
o SR DR L AT E S Y SV D I e
32 ol a8 Sl o g 0l a2t 0 e glaaile
LY, I Y ToC R ot
as¥l laglf lasily o ble s gyl a Sl o
g o F g g lapld e S liiol by
5oz gl o s | laime e el lolen f daios
(X8 Jagl a2l LW ks

S g A ot o e slaaila s i it aalllas
(g el mia s Sl ol s g8y g Yeof
I it Sy S o i g ey )l
S e lacile s ol ailflas e oo a5 gilalas il
33 s | slelin 8 3.3 el WGlE sl AV F )T mi
aiea) iz pal haalllae ol alos 51T 51 BV T deilles
2T o gt g 3 Face gladile Dy e

ST A
3 e cladile oy Sy pde S ol b 25 Gl ol gl
bl ‘_:_,.ﬂ._n_l" !J.!!J.\_gl-'h.'l-l.ﬂ oy A T b Lnfu.u.a_,puh..-' .

ol 2l T )l sl ity o YT sy slmack
Sdiosl gl Grlas o Sete gladile gl cacas e
wsolyd ST das oy oo 5 gl s 5 ga dithain
e by ol ey Gescdalba A Be 5 gieg ul 5
steilony (gilonat iacdly i dplin, ol oonia o ilis
7§ e mme Camr slagial | il y I bis il s
e glaaie s dlocow salie Ll g cdliju o il | aul
b T

LS5 A S aias 338y 4T e e LIS T g led g
Joolian oo sty wss glaj U mais clodile e
alochizatsy o3 VWAS Il 3 shanling il o il oL g !
wtilany | Zaie eladody | s o TAaF g asmis a2
sloailey laaaly a8 Fe g Ly sla )l o] 2 cady
P ) 6 R PRy L < PR FEL T o Y - T
Al asetia o abal sl g AR JLns 548 6 s aallina
"L'JJ'} ¥ d "1':'\5_1 \5)]"‘{5'; L'-:s J"h Lﬁl"ul"_'! 31 “-'; YA«
ke b s SNt oo ol it shailansy
e il SBha a3 gl b sl jleslind g o 5L
S i s R o il sl 2l 2 480 4
Sy glee paeogll y e o ) it anis o o
28 anny ) sle adyd Ll 5k o]

e e T
Sjge by gogeac it Lol oS | Sy okt ilemuy
sk oty g iy o> gtaiio sty i ) ISy
Pl pladic 1, 20 ) paf a0 YT L g lo i
salppude Jawi a5 | ol aalllan 3 ls lailary ado 4 Jai g, o>
el e ol L S8 bl o8 e a0
vl ol o ot iad LB S wilay 6 plnas oo
gl w5 faiedal ol classly 2818y, o Lo 2
Jolog dpa¥ adng by il culs bl iy o,
lay oy iy Codilay JlETly Ji5 g Las S e
ANy 2oae(lal) oo sl oF a0 233

Lo 3PV b b slaiia iy cia a8 ald L5 F o jlad jlagal
s Jd slbeas L o 3 WL samaaales Ll oL,
B e e L
wgimiles ogans 2 (1S am g ool e 48 bl coadly

|




R N (s

1,

12

12.

14,

17

18.

19,

1}

Lagraga D.M, Buckinghham L Ph, Evans C ). Hazardous
wasie management. United siate, 2001,

Salihoglu, G Industrial Hazardous Waste Management
in Turkey: Current State of the Fleld and Frimary
Challenges| Accepted Manuscript)  Journal  of
Hazardous Materials, 2003,

Mohammad Fam. | Mergered madel desianing of
heaith, safety, environment and agronomy system by
using Information technology Tehran, 1siamic Azad
Lniversity. 2006-2007.

Geng Y, Zha G Haight M. Plannirg for integrated solid
wasle management at the industrial Park level, A case
of Tianjin, China, Waste Management. 2007; 27: 141-
150.

Mrayyan B, Hamdi M R Management approaches
to integrated solid waste in industrialized zones In
Jordan: & case of Zarga City, Waste Management 2006;
25195205

Hrepe// waww texasep.org/ingex him|
hrepy//www.epawm.com/main/defaull.
asplyigl=wastel

Binavapar M. Landhll eite selection for Bual, Vian and
Lalejin industrial plant of Hamedan province. Ms Thesis
of Tehran medical science. 2000- 2010,

Mata RRAM, Kaseva ME, Critical review of industrial
and medical waste practices In Dar es 5alaam City.
Resources, Conservation and Recycling. 1999, 25: 271-
267,

Abedinzade F, Monavari M. study of solid waste
managementinindusirialstate of Rasht Environmental
sciences 2007:4100-118.

Nori. J, Nabizade. B, Nadafi. K Farzadkia. M, Cmidi, Sh,
Kalivand. A, Binavapor. M. Quantitative and qualitative
inwestigation of industrial solid waste in industrial
plants (case study Boall industrial plant) Environmental
science and technology, 2008

Faerd D. dentification of hazardous solid waste
in Tehran and different disposal methads of 7t |
dissertation[ Tehran: Erwironimental Health Faculty of
Tehran University, 1954,

Nabizadeh, R Quiification of hazardous solid waste in
Esfahan Jdissertation] Tehran;  Envlronmental Health
Faculty of Tehran University, 1984,

Abdoli M. Investigation of Tehran industral waste
generation and maintenance. Environmental Sciences.
2002; 18,

Monavari M. Erwironmental impact  assessment
guidelines for industrdal estate, Rosar-culturatourism
publicatian 2002,

Iran statistic center; Census plan of industrial factory
presidency bureau international affairs and public
communication. Presidency bureau, 2010,

(k5 sl 3l gSna 2y 4y dilao gl v f ki az g
il ) e fas F ilel e s 2l gaag RS
oge o)l 333 50 dy ol oo

Alia ol 3 53l aleny J 4 Tlgles dioey S
ablia 3 el ul il bslie 2 (s s VYD
st o TV Ll (oo 5 i a8 5 o 988 S
ni gldibanmy aal T e 5} Sl sl sl i
Auly palf alice a ol aibia sl g0 s milio
A b Cnacligh o iface o) 3 STl dilasy
e 18 0 gl Lam dlaa ol o Seea salid s il
Szl e (ST s oy LY paslioe il
elf g g5lgh—capy selai gmlian by Sp iSlly (plines
i gad f aS Shpas e W) il

ailate ool g maly e clailey Cipe (5045
G 2508 gl im0 B9 ) g, ol L 2 B
sl o> g ol 0 opnge e Lol gy amgi ly il
P Ged gl e ) S ety b it o
Sy gl [ S soaily el L S aslint
glaadla i 5l glodas S 345 3y U2 dalllas 1l
3 89— 00 (A8 (o FY) il ol o gyl - Raie
dyamgi b gl pplsa e € 2l o AV g
s e 3 5 (o o Sy St
lewlony foamaaste d oy ~tlag sl il
ol o (20 g 2T Sl e by ks e
Sl o3ly Gge Hga

flon
Fadel M, EI, Zainati M, El-isr K. Jamali 0. Industrial-
waste management in developing countries; The case
of Lebanon, Journal of Environmental Management
2007161 281-300,
Casaros ML, Lillerte M, Mataran A, Bamos A, Zamoano
M. Solid industrial wastes and thelr management in
Asegra (Granada; Spain). Waste Management. 2005;
25; 1075-1082,
A-Qavel 5, Industrial solid waste disposal in Dubaj,
UAE: A study In ecanomic geographyy. Cities. 2006; 23;
140-148,



IFMJLNH;;GJIH;MH,HE_-JJ&-JWM;HHF."“J

20

1.

22,

26

Industry and mining crganization of Tehran provincs;
industrial about west-of Tehran province. 2010,

Buan H, Huang Q. Wang O, Zhou 8, LI 1. Hazardouws
wirsle generation and management in China: A review.
Joumal of Hazardous Materigis. 2008; 158:221-227.
Shahreyarl T, KhodadadiM, Darrl H, Az E , Karimeian
A, Shahrakifl. Investigation of collecting, disposal and
biurying: waste at active facaries in industrial town of
Birjand. Twelfth congress of national environmenta
hzalth, Tehran 2010, 322401

Kazem| MA, Mohebrad B, Kryrmany M, Hatami H,
ShahabM. Fraluation of Industrial Waste Management
in Industrial Site of Quchan in 2009, Proceeding of the
13 th national congress on environmental health.
Kermman, 2010, 140-148,

MS. Hassanvand, R. Nabizadeh, M. Heidari, Municipal
solid Waste Analysis in lrar. Iran. J. Health & Environ,
2008, 1(1:5-18,

. Heidan M. Industrial sclid waste management in

metrapolises. IMs dissertation] Tehran: Envimnment
faculty; 2010; 120-129.

Mbuligwe ES; Kaseva EM. Assessment of industrial
salid waste management and resource recovery
praciices in Tanzania. Resources, Conservation and
Recycling. 2006; 47: 260-276.



1R g | V7 o gk | syt it Yl g0 | sl

29 adgl oole ylgie @ ol Gl ladee gulis ) Juol> MDF glasitonsy cadly jl 18l o 2
Jeeame (pl diae sdgi

Aol el plaloa sy gle oI Lol MDF glavilony Sl HS01 i (12
MOF.aaile 2Fs UMDF) el £ 2T I gy 250 oy e Ll s sy
)5 55 I ooy LI Lis oy 5o 5 (535 s MIDF 5 ) 0 ] 55y U
el Sl ) oy M h T a3 i ) it Ll i 4 e il
el et sl sl e L] St 3 e o ol Sl Bl 3 g
Gles LA 3 g 556 il ) qulh 4 a5 6 U DIN 5150
b gl Fontfly i) (S5 S elph tlee pollacy paid WSS
LSl oy e St 1 Sela oles Bikamd 00,5 o may it azsls laacss ol
T L A
ar e AT LMDF slaile 5ol MOF dlaillany Joslain ol o delp S amgi L
T s MOF (slasilos gl Sl oy 5 s yee

MEF AL (MO by dianls b ok i g labilonss ol g0l (glaa5y
G o o o S Bl e Ty i

2l g2 SIMDF] brsgie ool bz Sl (21 b
Clonten alss jo g0 op e | o Cab S gV AF - wae
35 pa el g K g, 99 4 MDF gy grgr 00,28
VWG s abd el ol 3 50 sud wudsi cle MDF
o )3 ol gt aaslic Loy lpie 4T 00 eales
Fr 5P o S tay ) el (sla MOF Canlies &8 =
i by lales cais 2 g hne (laes & sl g pg el
oot ol MOF (gl Ul ajgpal 2 oa ol g 02
ol el s e g gylel plales (BFaiTudy ol
sl 5y, 9T g g foom ol g L0 tila sy oSl
MDF B as o (gngma b Sl a0 € 3 clilad ailione a3
el s aaln e pSE Jy ol B2 Sy, 025 0
28 L s MOF (gla Ly Slads e JslS g o ilis
i At s il a8 ) et Clalai o siti o Ly
Glpee |y MOF (ol L wls ads I 58 (50005 5 ) Elygee
A 3yt 3 MIDF Slaglo 35 ot L ponden e A
A MOF G s el Ll 58 0 Clallas ikl 5y 28,8

I

dolEy

5ot S 9 o oy 5 ¥ ¢ ) s g
Ol o g Sl il g b g a9l e Jf S S
Sz il g oSl S e 37 Bl [ e
o sl 4 g e oy ik ! ] (slaias A S
(aays VT agi) oy KB i sy al s My als lar
lasilas & 5 i pdas e gl sl
Gz ymas 7 sleensl g s g de aslh o dot 008
lasilay lm l o 000 Bl MDF 5 (1kgt) > 03,5
ptlonnsd dpe a5 1o e s MDF g oz 00,5 055 Lol
slya 3 1o, STUPF) ] 0 Lo (UF) Sl p Byl cisr
e ghaemecanns ila Fagll J (hardeners] s co
Sl b B o s i 0 W iy o 0585
o e 2 lalos gla o IS, Lol MDF clacila oy
39 a3 Sosn aedyl 00la i 4y w3lge (o) 31 Soma ool 083l
AT iy 28 A8 L gz a3y 8 ol dma gl
el il g 088 ol Jnsa S sla  Sagll 5
el ke ol




oy [l dates i 3 gt gl ale 5l gae f 00 0t (el palien ) ola MIDF laila, .:u1.:|_',l._.._.Ls.-1 gy

- JOpr PR PO DU L o S HIIN [ 28 ERISEY O
PU- g WEE SRR SR Jaajjéqnlf_‘__uhmﬁm_,:.i
“E’lﬂhi‘f‘é-ﬁTjﬂ!*J—:‘J}:EJLl-;@ﬁmﬂ
ool ) et OLI Gl AW, g oslalia  alRialas] aile
& ey b ot S lastan ol !-‘tjl slem s Ly “"‘:’.-1}!
¥ M b il oo s I8l e dmadl g o)
217 93 4 adiomd ! P edlin sye it e s F
SLILL MDF slasile . IMEstaa s o MOF claalle 2y
dl&ﬁHn,ﬁPﬂﬁMﬁﬂd&‘——} -h:—'-hrﬂ-:-—-&;;-!
g ez gl s penii () 3l Ty 3 aadle 2T
ezl MBF K0 Gl b oy L) L]

ot Pra e oYy ool Ve e

A e g el ol Lelee o
MM&j,dLhﬂﬁhﬂ;ﬂ\v._Jjﬂ#wa;gljy

S S gy eslion o VTl S cyley

rthy St (yn glss 3 ¥ U e

iyn on e 1 p S olS WO ey slod

an s gl 5 o ko 0 VWO Gl 5 s olag g Las
wealle 2o Sl g Y LS S laatas calh s guz iy
fralal¥

ol s o 1Y Tmm bl e g tie Jlie o5 5
LES B P71 P I
el sl Lol Sl o ddllan S pae MDF la wzis 03
e g Szl BUrkE - LA VP g9 0 8 S )
2085 LR L) Sl gl olata U010 5 ¥ e 4
st gl gy DINGBTER 5 el ol ! o lnaigad 5
Ggojl uspr 150 16983 o kel g (ol Fasem g pinas
J i ol 0 iy cpe Calia | Fa oSty gl i
N I D os L S e, O
a3y Ssper o B o 3 F0 el el! Bl
dacllaasyge oy penie Jdlge S0 pm Lliay i ol I

bS8 e 3 4 2 5m s (g 45 a0

393> 35 Jaigie yele as ITAY JAYAY gl L b 0 528
Sgdowr  VWAA Il 8 jlaiie =l 08 o 20y waaa e TATA
AL SF U PR e U VR, SR 4 ) o '
A el Jre s o lakia oyl o ¥ cnn
MO e shdpas s lasgre o alge f anie
A algtpe Jrdo B pme L o Slals o Cloils IF 0l 0o
ol AL VAN Jhae 55 03] 3 pahocd puns o s g L
ol L AR gl e 03 i s e VYT YY ¢ cgus
Gissbis o) ancdla dla | a8y e, VYT o asland o8 il
-’.5'}’.‘ el oo _,._...q'ﬂ.nu.nl;g-mj_,'r'.'i' ._.l;‘_,'_?lfiu’.'rn._';_.;?
!_, -—li-l—'—?-‘-l‘!:-ﬂjlnﬁﬁ.’ B3 n.rh.....dl.mc - ﬁ-."a__..‘;-ll.'_"-i\_-:rl_u
W T LR BT SR SR g TS
MDF (glmadloms g oads Cosicad g pls g 03 5 wiss Silaglis
() PETRC NS LS Pt T VEIRS S Y SR PP
..:_,.??.;J.,.:,_,I‘-.r JuLu|_,‘|.;g.:l g J| .I’f‘h’.u' aates il (i a
el el (ot ) GW0N 280 Lol Lids Jlastas
argily o (VG0 s ot L7 ela MDF t.s 4 Caglia
ddg cladis- 50 MDF claade o 5l ool pom adp o,
AR el pluiaang e S8 ool oo lF g Ll o MDF
-f-lt:l...pjd...._.{,-u.ﬁh'....! uti-‘,‘jq;u-ﬁ |.l"| JJ._,,.E.S'JK,:.J: ln:"'L”"
o 58T | Bz ngea o adyi w18 0 MDF (sleste

U gy g lgs
sberl 5 oo oy 5 vy s il planil 3 L o e ol ol
ayal e 3 Whamas slacilgoal ol MDF S5 il Ll 2
MDF sy o SIMDF (S Gl ki o ot auinoll 8
afdi?jl}:;M&LHMDFMwJ?uﬂ'#hﬂdf;
Sptnsa F e MDE Lias auler y ool o ladiaionder it 15
‘J’-fbﬂ.‘.l_..l_ﬁ,:a};,j‘.hé.n 'I.F'._;hd-‘id;]l{..} Cilasla
(AT 5y ig) plm g aieadla SEIS L o 25500 1 b 21 L e
3 palt o 8 ol Sulaj] | fowe 4y Silailis sl aiines ST |G
u;h...l’ﬁw,a goid Jiia las alfzily SEI g g mulion
P darg i g feka T-sde\Pojlula, o3
aile 15 3 MDF (sla B s anild ) o o 2l Ll
o0 ol AR 2olej) o pal 3 deul i (055 gz ) MOF 0l

¥




(5 9 0l s daa

14F = b
Yo =i
g~
< A
=
"..'J:‘ ar = a &
1 ard
» a
LT
LY
AF
AT o
anll AR [ -
T iy 8. (¥d rYE V== TA

i 1 e T e e e ddal| wdlvhe pasiis pats - | S

44 b
4 = aly
-
= A
L ar
y* a
— g =
¥
AF
e vy hpE N
\ LA 4./%4 ayi .

sl P ot T b s by B g s —p g5 8

By peiin Jolge pla8 arms co LS el ly ko g gl
Sl V) e gy p lpt Bl lie o g ey
aF el adalia g ls e gl

Sl S anifly
ol sl 25 MDF s g Simaa,gl 8 i 390 5
P el g asim 0 g0 See s | T 5T, peill s il
3% el gl 09 5 MOF &5 ala (e 0 (100 T e
i et Sotlns Fo ¥V 008 ol Sluglyy Gyaa

oS il y a5 e g oael s iy il () ol e

14

el
etae (g lairl e || ol sl i | e
el s colis ] iy g

el g g i 418 ot g i Silaile — | |55

 JaglSy b ey MDF|  HPL
(g0 pls SgMDF| N
s B Wa
Castnds Jausfy 15
b Fuer| B

e

b pan gl gt w MDF Ul adier e g Faiuil
gl () el o ys3p  SVL s Sl ] inbo e (sla 50
5 oy £33 yaate ale b 4w o a5 ol g 45
POPEPPIIEIEE 3 TAREEN T BTN PRGEs S T
s e s glapafile 4 alis g 4 ar g bic Shia
ey il las aFe Jasladal o oy doni ol Gl e
della 3jge sladipai T > e anegt LB UM 2l
B I e L
e e o 28 1 gl AT LMD S, S
S o g gy (TS5 sy fay0 5 Sl g8
el e e e
Oeiamas 1t F iy pel el s (e Glese 4 lpiee )
oy £ Hline PlaFsies go Gl oy 28 e il
gy oy el ¥l e e gy e L e 0

ekl g 3 e o 5 S s 2 5] Bl




Jpsnna il suma a5 o el aale Hgat o i Slatas s Ji st MUDF (sl ibanig bl s (S i

St 50 il g e s o i bl b dag
a5y s s gy a3 ey 48 e e (5B oS
el s deai b dttl e s Sasdad o6 ey o bS]
R Rl A4 Loy amatl ol g e LS, e 44
depya FoogFo Ve mlan 4 o4 8 Wl MOF SU1 155
AT aall cladignd dydannid 500 tna 5153 35 5 Sy
e - e e Y (= s,
el gle 25 33 a5 |y (559 A dogd Sl T 51 oy
Moot ey e il MBF SLIIL S calll L3522 L
a3 g (i el g s Jade gl (FUSL) 0 5 ssalee
Sl Faonsly p Al ae a g wilery pai ica jlas
|y 5 gne <aglis gylel Blad ) (59 alogt celu ¥¥ 1
o cad hdiaga il

3 s gty s 3 il B4 i ol 35 45 20y e
Cdlns £ 15y gy i Sl 3 WS ke o
D e
e s e T P
PORC T 5, ZE PSP SO I I P S [
ol L UelS slatpa 4 S ()10 | S e sl
LS S LYl el b ansd gloa ol jo (T J5)
o eiTly e 2T L ) ) L sy MDF L
(TR wloags Jloy 54 1559 Wogh ol ¥ ) o ciiies
23 ol FosSly po plall gl o 7l 3 mipn] e
4570 Jgio golis icdyf il o ol cl o ilge w ol s
Il as o wilaas i Hats ol a5 e e lio wili e
bl o) 3l 5g aboge Sl ¥l g Sl Fa, nsl,

LT L G PR T | T T Wl F L

Wik
- R b
™ = . b 18/ 48— b
11 Pi A
T — Elﬂd-
F :
.-&- 'r.., et F 1?
. -]
-1 | L A
W = LU
"W = Wi
V¥ w A
Y- A W Fe Aoy AL i g
) = TAYA Tur Y LAY TAAY LRI S v ) ATATAR' VAIAT LYY
il 0T s ot 0 uly e i | AL iRy -y 1S Sl ¥ g Tl o B Sl by Sy ] Wiihe palis Wl S
1 =
d
Ya— ab) VWias a
¥l = T
Ll
E Y8 N Al <
a 1,
3 LA b &
e ] d
18- YE/ &=
Ly B iF
T &S Iria S
ME HPL N ME HPL N
Y e Y\ VA LT Vs aTa VY VE

b P oy et Lo Bl o st il gt g RS

e e e e =



GRS il dais dlie

YAla

Wia
W -
1Rl —
LE
W8 —
e
¥~

MOR (MPa)

o
L o[-

ME HPL N
Wi-r

\sps VAT 8
o Jyamgl tam g il Bl g ol p Sk

B I R
e e LN [ T
s pliadl po e o ean fes! b e | e dulyl
A1) a0 a4l g RS S i o i 53,
ol g2 g 5l a5 300 a i ol fy 328 s gl
o otas o0 pay a3 IS s g wle g By e
Y LS IICIT T YERR < PPN g PPV L vl PR Gl e
MDF L L=t s alidl el o) el julag ol
Jpa I3 taa 28l Gy p ol a3 Fe mlan o lg cilenny
Spl S By il s s F alals elaacad o aiazu
55, L sikay MOF GLI I35 ) Lalo (ol i i 3,5
ol g s szl jpai sl s )l i
plafaces o ol 2i il lysigems fan s>l (i B l)
SEE B BV, | I R S, e BB RS E RIS i e

Al o gls e dimga sty mda 8 gkl

1 Rt Sy Bl b g as gl
sla00 513 60008 3 e ol Sl s 4 Cnglie
pons ol ar Kt Jgda il oo MDF sila g o5 e
YD 28) oo M5 ol e Canglin (5 o 0kl 5
wims o liiaalllaespe slaaisn s Cuglians by ezl

39 b33 ho 2 g il Pai ke, bl 35 g0yl oS

MOF LA LS i e 2oli8l a2l a3 Jles ds 0 Sy
Ceaglia 3 Zae Sald g0 el deayd B e mda o lgds oy
S5 Lk Y e et F el claitead by Do bl
il s MDF LI L S LI 3S ) Ll gl anos a8 ol
Wlodgs Fide S oo Sien S B J &l Sk
‘MH_E!J“‘JLUJ—."US"‘LJJHJ?HthhﬂEqdﬁ
b e P Oy 4 Ol Jl g gl e ey &
A5 aamd o A el ly ac i Jrae gl F R el ]
I ST Jpa 5y p M oo gl p LR
il cas sl ginn g ol Bl

Y =] a
A = ac

A -
¥

MOR (MP2)

=£ A " -
i

Jall AL :
Vg AW \AFY NanT

P TP LR TP (| I | R L

- e

1 AAY

1. Madule of Ruprure
2. Module of Elasticity

v

|




e Jal daas 2adyi gadal gl ools st g (3 e lalis pulis el MDT ilnstnny Sl 830 uss s 0

l.-l-Flle W ¥ _gf' .Eh—l-‘-' !.'er.'r -uLl—n—l ML JUI ISy
s domi s Fatez Sliee 2 gh e Ll Gy,
el whim S e by ot s AV B SNkt ol

kg i ol B ) IS S

s ah

1B {MPa)
=
1

sall YA A = P
bises AR SJEVE Y'Y (L L P
s L fad s sty bl il palas pafizig 00

3 R
£ i Sl i Sl 8 i 08 e el
Sppeisle ad i Fantfly s il i s puaile
Azl sl il a8 el 83 LA o it g aalllas
e (Vo < 0) e Jaid oud sl liow el
S et gl 2 ey ) mla s iR ] (805 0
sazma Wl g ailesy U S s il e
b G jo Calns | S 29Ty gl e bl Lt WY )
sl St faalie ot il LML
ol aa S o slint MOF (gl o colmes Fuesly, |
O S Sl s FalS Sl S aile, MDF L
st o ey sl s e e ] LY e sdeu tla
e 2Nl M paade L GUI B0 0y Sl e a
e (DT ol Sttlleny pla o 2l sl
Sl Lo pen e 2V e g oy
2y il Al S Sl 55 bl sl e sald
Bl sl (V- -7) T80l 2lidad || oo sl

1. Irternal Bording
2, Hasim
3, Crarmock|

Wa. =
Wi o
VFis ab
iFas: 2]

MOE (MPa)

Vade — b
- —
VFa.
LL IR

Anls 1 ¥ I
""‘J'." VERYIAY WA WY AT RS ARV -4Y

sl jgam b ailne bl Bl e alEy Wig- Y, RS

MOE (MPa)

ME HPL M
Vg YYFALY VEFFILA VEY VY

@uﬂiuujﬁuulyﬂmu#&dl&_&# < Jla

S T
1 Loty Juait Sopdd 5 CophS oy i 50| Fan
o e i ol () il i il sl
sl mla dgee b 08 Cicglia | aslis L L3l
Iptust 455 [l Gl e sl gulid sy Sl 00 68
hagiae J5la Fars g dhay py pine bl b a8
7m0 sl SUT Ll s s _,_.I[i PSS [ KPP

] I_:"_,._ui s_,‘_aF_,:ﬂ ag-;: le'hul - *'—':J-Egs" JL:ul:h.-d.-.:r;J




Jates g el e e

4

hadad il 5 ey Bl pis ey SN S8 A
e pliim oo laaiged 13 a7 pe J (o Elisln 5, SyT
s plate s e ol Iy ke il e alS
iz L ety Lelo gladisd  S8e ol palt
|y ety Tt g gt iloine Jaul 5 aaih il o gl
azryl b agas 7 ke | ot e SR (sl (goliidons e
J s Bl sle 55 bead 45y, e MDF (g0 5 cbISos )
uli g acatla 25y, L MOF (sla B solicad uls) g, 0459
MDF saas adgi gladdls 5 10 5 05 Sl 5l ¥l g
e s (S3— ) Seim ! eale s g udpla S
s el pl MOF sl il do o ¢ f ol o aisd
MOF glasilansy y pls MOF (slalanny jloslinl y jlad o g
lenlany il SBsb ol g has Glyte dilyainidla 25,

cif s MDF

P

SEEAYAY o A LB 5 0 i i agil s )
e OVl el b Lasit ol s el e slya g

el pti g gl sl G Ja s il e T
PPELSESRH | L P IO L 5 JUS Fg P TEL i i B
o TF e

lmim sl s aule ogled WA GBS L 2w e s Y
ff"'.ﬁn 'n.;lﬂ" -M :.‘JE_‘.'_J o s ld:;i

4, CrameckiR,2003.The Use of Regided Board as
the Substitute for articdes in the Centre Layver of
Particleboard, Wood technology,6(2):76-84

5. Hasim R, 2005 .50me of Properties of Flame
Hetardant MOF made fram Rubber Wood and
Recycied Containers Cantaining Alurminum
Tribdroxid, Biosource Technology, 5631 1826-1831

6. PiziA, 2004 Recycling Melamine-Impregnated Faper

Waste as Board Adhesive Hols als Roh, 52419473

foffael B, 2003.MDF Board From Recovered OSBHoz

als Reh,6 1(2)300-201

d







ITAY g |0 Lo | alilees i pane - alin Wil gl aalilend

sty GBS LB~ )7 Jeuniliy p s St 03 5 il

e

ey v Ll gy g Ty e Sue fpen plals g aga i sleSa Y ads
b 5 s SV 05 Jaolicd | s ol asgs po5 clnion 2 e apitay
s 5 talllne ol 8o ey s dirgd 3 pga o) (SlOST L3, ey 0
s AN § ol Ml LY a5 | Dl iy SRS S
iy s gl e Fle el cladinad o) propalate s e R o 8 ae
PN FOVLSRPS, JECTIP BPCPRE B Se 3 307 PO L IE S PRI ) UL SOV ¥
o gl S e gl 5 48 s g Gl A ) et

it gla, gl golst fptocen il o ol ghelio Vs BB 1ol 44 s SlATTS a8
i aidad il e T LSV en s b Al Gl s o8 dms e Lt
Jeaiig 9 S ien e S 3 el sy IOl 5l o Al

e F waalin KoV oo 3 IY e gl gladigal o Sldil g 0y

oy g oo el o) AT Nl IV 03,5 5l laafy

S g e e dy JOTIA dpue ot a2 e LSS
wiban s ey Sz N S i SUVRA L noyS
ICHUIE NERIPTNS SR ) (/5 - JOTE MG JPRUNE 1
siyilon g aslice Zadis VPAS Tl LT Gole ol o 171 gl pe
A5 Al e Jo 0 58 ) o F gL X WIF 225 8 0l
imea 1y sla Byt b ITOIF olia Jleay by 5 5
P IPUT 3ot S L edSe Mol o025 Ayl g StV by

R
3 03— glafs N S e g g o g A S
55 Sdame o] g il iy wilge pl Sl 5 0y 0 5Tl
Blitl] g adgl b Aa€s N Ml Asl o 2aST U5 L
ol 9ty o bl 3 e elys g Hlae (0l ) 2icea
A e e Al ey s f Sl sl o
A5 Jor L) pemmen 23,5 o2

Jemintoee o pelacee! Ji ) g eop ad e 4 g ke gl

".H_',. __;ln.. {_' .‘fl,.,_;-u-

gy BN NV ARY Sl 0 iy ot gl 3T, o L
L cibss claaiul 5 ol ad b SSmed clabiday el

™

ol
Creeadt g s> 4l oo sl il g s s angd 200!
W lad 8 ety i glag 3es o3 S il g, o
losae ¥l S e a lals sane o das s N
o] 2,25 8 Gpolion At Spgn AL RO}
392% 5y e T e palie | S pliie 4 K2 Y
ot XS gl slpe Mas Y ol L8 S
Lsa slp g Sllas g ed D dgei e 3 2o, 448
P ST SS O P N L= S L P P S 98 T T . B, B
s g ooy 3 sla K gladialt s jgn 345 | Slhgry
2555 g ragt e pealiaz B gla ghem 23T el m il Sz
ke Al g ) 5 g5 U ot it Bl 5 Syt
e g slup g SoW slaactld ool 55 0 Bl o
Jmo ol il IV 0 0 el (g g Ty
SN o Jin FAVAIY sedor 1L al sk VLY 20 ¥
e e T
i Ll 88 cn )5 0lio 3 g e idn slB3Ta g 5
|, goudsh Hlauld g odgw 3 oS 15 1YY Sgds 3 pann




ey FAS bl 350 by o Aaled Sunl 03 3 0

P P ar S jdm sal g boglies 145 Gy Az o)
Agad adlaial Gladod Saza a Jia ol sl wdp

oyt s Slad S| 348 e ST s dind o gl olo Tl
Mty 13 i e Gl 293 )| e Sl i Sugho
SO SR PPy S O S I RO T o
e el Slalllas g B e gl L gl s
Gl FalE iy e e e Sl S0 g g sl )
gt sla P oy b ooy ol il 420 5 alond Lo S
el Sl LA ¥ [ Il i gl
Ay ale S sla B 905 L e S i LS
Lokl Sl 5 i sla Gogidl 5ol usla L 2
e ey sla Sl Dlanle se s gl pl g
sdinl pyye SlaIS nl s Ll B s ontinal 3500 g 00
i3 Canglia b3 Sl ol L By (g5 2 Sl
S5 IV ap e Ay i oy nl g 5 5ma S
plosn oyl e o ¢ a3, Y] Ky
aials i genged il G LBy Salboa
Gl ) oy s Sl e Ll Sl il as
Aokl ._4...|'|_..JI.'|‘ =T i 5 iy la B2
wrleiilao U gl af wlil aadl o512y sl Sl
e o IS Sl a2 e 3 g Sl i
S dglone olaly aynd L8y aST i sla g aalllas sl o
o gln 2lalalaill SLai¥as o cilrsey uolie galo
sl Sk gl Sl gyt oy AL 5 5 gl S
. .ail:,T YT ERERE S RE R O PRUWSRS | FSC Y

A am R o)) S ypa gl LA o 5 s oy

Al ilajl el

il e pelona

Sl A=

ol gt frmior p oy S i S i ) 0
irtl Pl 00, Sl stz 3,0 el )
wslm lagl gatianls e a Lo IFYEN - o i S 5 il
st gy p ASTMDASTBO0 s i) e g
O e L g gy 35 pea e e la] 1505 g0

pole e aa o S UNT SUTTATY G5 Sl

-

colma 5 5 By 0 ST O jaee s dl ol mllag g sa S
Sl 033 dulyi W19 0 w00y £lae (ol pee | miiipa
fhalis | laling sl W6 50V sl i
a5 e Sl SlaaS Sl oy0s b L3 Gl 090 e
WS o ST olys dlan gt o lia lacsis Y
oy sedin (2885 olis My gy 510 ¥ b Ul e
)L CORSCNE ST | 1T AR PO Y R
L Lo PPN 5 T i s e ey B
whwedle Zolo o Jlals g esgad S Jond ady
Crem pm il St s Tl andlald sl G
Ay e bl slap = dasgeoly o e slegma il
plbes (e g st g3l 0 cagn s s ATl D
w1l pagle g el i bt 10 S0
4 2V alad oSl imps cilenabdanle alia s lac LY
S it 33 ol g o e 15 255 g
onde g5 0 el S a0 3 Tl pllas byloes
-8 bty cla B doasls 2ol Ll Bl ol als

a3kl
e pptlas leie g (SLGL e S Nes -
AT S e T ks e gla s
AdieT padp w3 Ko N lold o cnan [V S AF VAL
el sl ppead ol S Neps n o
s TR U I 68 S PES 1K S PR R e s [
plhaa it Bl s pralinidps oo a Sa oo glas 221
PRUPT PP FE R L, NSRRI (5 SIPRCHS BT I 1
IV s o sy Ml Gnlogbne B3, 5
s aglBe S o as o Allil 2 claleglaaly Cta
g i pn VNN ALl o fal iz osacia ;y3a o
P oaegiie S Y sp el of aib 2 18 [VE] KL
3 shele s o b Coaplio b o slo e j2 5o L
R o ] O e, [P PR N O L [vv) sila i
) 2yme ol o daiohe mllas s 0|y salip e o
wiclip e WY il claboglis aF ozl ool iels )3
(U cmaglia S g YT g0l f LRV
Jd, [yl ulias g g i foly aliy lessle pllaa ol
e padged sy i el dogloms 5o j2g | SIS

¥




e e e

FVA B e La¥F ot Sa 85 Was s o (0 S0
Slatinai A0dg 605 el Oh g T op0d oSl ) i dao
1Y N g polia L (CL) e L¥as! ) als laf]
i das dily Sl s gl L el U e KT g
Pl clamia 5o es & L] 00 sladipes o gd
il g gl s Cam ol Shap Y sl aaal (V) Jpi
St Cage da Y 8 gl eV allas iz s dadig s Sl
Sl slad sy Leglos DL 5 ST L

.Mﬁhﬁ.-._,r;Ll.g,f_'-..'..:L..Tf aakl

et YIPAY ASTM DB54-02 & el WLl o 28 oty
o {USCS) amdia s dimids piaem ] 31 ST ol wiasiliosd]
38 JiCLegs

I, (LIS
_IH-‘L:—'“I Jidalllos ol senlas d3e o glaSs JNan s
ik g ol Ly Ll godga 8 slaSenn (350>
S N selpdielale o ala St Vs ol

sgms Sl o) ot s VIV L gl <AL g oy

M.;tut-iﬂif.w-w_ A ol of 1) Joor

e climias (KN/m3) aopt (%) lodigas pls | {1 St oo (D s iz
VEIVA YANA 0% Tire Chip (Cay) . - §
VYA T 1064 Fine Tire Chips § - - | .
| TTIA T--'-_ 2006 Fine Tire Chips | L A b
ITITA Thiee 308 Fine Tire Chips ¥ ¥ T
V¥ Tafla 10% Coarse Tire Chips he 9+ fu
LATA LS VAAA 208 Coarse Tire Chips LIk : A F
YNy IRV 308t Coarse Tire Chips Y- D i ¥
st s ot cla SaaslY

(5 ragial o (gla aolaslY-Y
JASTM D2435-03) s =atal peSoo sha iales! plol (ol 1y
il g Sl 5 2T Lgh s s Ll s
aale -l o o @Slie Subor | game ng A0 Jeiee
S e s La ¥ plarily fa Lo VB ood ipeaSou
BiPa i sl g9y Ve (27 o o i B2
3 o tia s gl 2 daie Ll ladipes g ooger  Jlok! digad
L aols! 5o 5 ol Cdl 3 Lnaigad pyai Jlala casles T Jalue colaf
Al JELglS Ave g Toe Koo b e BT ho b Jles!
g Aalol Zehos FF cana iy (5108 Lyl oy o il O3 L

‘;I-I.l.‘I .l._||.'r_:1..?| I.Rd.lg.l.l J_lr:-“-':'-tju._rih.-l_l‘c'li‘ja‘:'

g0 o diges e b 3 S0 e Sl T L s el

Lo PR PR B ¢
S oo ot gl o0 p Sl e e S g 5 Ll
A5 plan pST5 oy 4y g o glo fls Sty 5 S1o g lacl;
ol Fa o B o Saslar g o Fle s
il ead anm; ol g s ey adly o 0 0 S
32 et gl cnly psesmalen o Ll b S
38 3 4t Sasgl ) we 3 (el g sgpil ol sales Lt
550 gy o8 sl el Sl St ogache
i glatizes (3, o ASTM DEIB-008 Mkl by 3ilaa
Loy e plond | @l | p IS Agad g SaiY 025 -

Lg'.m.;..—;_g L l.ﬂ'-l-.:;-—.a """"'-'SL.".—‘ e ] ;.'_'q..h? P = ___;,nj.niu
il B tead (V) o Bllas S 00 5 il

1, Fine Tirz Chips
2. Coarse Tire Chips

i




e P CLE NI R s PR el _,I_-_,:,Ln__iL.L.:L_-;._‘J_-.-_,;._,._pLL-

S g i et ety galdim L n._.:i{j,;:!.m..!:l‘,ﬁﬂﬁﬁlﬁ‘.d
sradesl |3 elfa bl daass 3 il dlam B pas 3 il
o aTojlad Ligai gams 5 (55 5% jalody 0 S i wg b
CAIILS a0 digad w6 Tarlal (gl g o0
Ay BB Fadpan) kil o pb dhpaislad i 0, S
Slplagpto il mlia S g pFolallas s S L laiyas
i T T T 4 T T PAPCE A I [N e
aegamme Vo Bls gl ol badlew poe 2 s 530
lacugley deed gl b o laT] Sl el (58l
R T U I P N [t oo R S I )
iz gladigo pane il Bloa Dl 0 tiged (3 4

..::.—'-Lj.: __;j.:!ujul _\Jp'-.i.:.n I_J.'.:L!.'.:ﬁ e B |

B i

o515 sle male

il gladizel g ol ) T dlnai ol afl 5 ol s
le 155 J ool oad il g etll-T S35 5 SN o 5 3
s gl b oSy o0 2 peia0 b gl 4T a5l e alisdls
L A L O e S T
oegeadua g pmalS digy T Y s W s
o=l S i ey 2l Sle ap ASTas 00
e 2 S 0353 o Sl Al 3 Cotmma gl e 20
A daaw s 2 Jsady o el L lagas e g, agke;
Al el opgta e g Sl ol WS N s

el gt ola el ¥

oS A -l s e S Y

sla s Zjpn 4 (5 sl oS00 sla mul] ol Vgans
WFo e dil ) e-logil a2 oy o s s
i e el 2 e gl Y
ol gladiped y palles oSl il - log P o oS
Spign bl da e plAil Sty 5 ) slaSia as s
E-logp sla o coglons o KaNas o flide il a8
baSaies o ol dadh e sl oy g iy Ceame s
e L TP A EL N T St S NSEE [¥

paai polia il Sty DMl Sl i 8 S lsal als
plea slatigai g palls ) ST diaas gl apgi L2500
bl B S s SaN es - it palie b sl

Spaledl ol 2y Gy, Vo Dok s o S0

ekl gl alasl oy
oot sl ulejldatinns s poais slo Ty o 610
i gl poslinal o e mulail fg S aloul lewiyed gg, 5
e T P R S e S
J 2l syl ae b lail claigad o il < (YY)
Dl prgeacea (g R0 Jolea iy g gy Sugle,
g e Ve gl IS S Al p s S
mgaa g5 b (SOl ol 4 Y Lz 0 ta La Ve
g S A T T U L BRI ROBE i
Bl § Tl gy et et I 2 o s gy
el T S LTI o e
il stisad jluaslal | wliesls 18 il dalS S diga
Al S Ll ) 5y 18 S, g0 digai o] 59,8 gl
Aigai )3 Fayetls winf 1 ) (5Tl olpl talo o L
St phds e B db ol el Lt e o T
el Nl b (gy) O KPE L — yau 2 sy

LT et L L £

il migel s i Sl ik Sola o || S

dauly ; Sleolanilly g eonad frje ) dinad i gL ) L alal 2

‘u.:g.n.] |_l:"'%! -.-."'1—"Il\__rl -l-.l;f .:::|J.i d}n_l EL;_.:* 45 2 S = iy

¥




[ i ke st o

18 — 15 il
W % Tiw O W P Tre Clign
i % e Dhipe e 111 Thee Chign
o 820 T Ui -2 e g
E6t ‘_‘/‘\\.fm-n.m- T et blainsnn
= F
a5 ] =
=~ b = 7
| Tl o \ sul :
- &
E‘ 12} » E
10 - : L 10 i i i
L] 1o 20 in 4n (1] 10 20 in A
Water Content, o (%) Waiker Conteni, o (%)
e (el oSl o 5 s R bt S )5 gl | ) B
g E'\-v'
— AP
1 vt LG ey,
-1 P Chiipe R
- 0 e Ui = 7% Tl Tl
0 i Wit T S wn i WP T Tl
5 s LT
§ i
E i a § 0in
--._,_______
o “\\K
0o .00
1 n 1) ] i i 1 1060
Logp {kPa) L p (Pa)
g [ il 28 g glaacgetnl y AT gl s JBRIBS s ) IS,
S |
30l g S AT R o il o e s g o) a7 7T

salis 50 Sl ool ol i s Mas pns s
e o g S g SV w5 gyl Bl s a5 0g S e
sy g ga abasBa sl odle ol o S slalasble LG
3oyd il Clilya &y iy y 5, SN syt Byl 0
iy 45 et il ol Ladged ol g e N s
Al polin 23l e apata St VL glaas s o a8
PUTCHESCILIE U | [TUFS Pl B P POV gt 1

FETSNFOING FTHI SUVIN I S e

T

) bl 2o Dl e B s g 8 a8
-—ﬁr-:g-'":g'-ll-ﬂj]ﬁﬂ—i'l-!u-‘ N P ﬂﬂa&iﬂ;ﬂlﬂ
A ladsl gl a g gl ) 5 sspe sl 5 e

e

Free Swelling (%)=Ll x100 0\

plal ) ad g tigad gl | oy AH  HOala, o] 308




et AL LBy 13 iy e aales S35 5055 200

s i lake il o gald slalis e W el s ooy
s e sa Sl PV RPa alle | g e Al )y
lEe Ity b glaSa Vaa 2 T Lead il dladipad
2 ol sty N RP ¢ A KPE 3gi s iy gy L8
e T L b St B PR S T
A TR A TR 1R S, RS SR [ TR ent .
o8 Sesliae s ol agdy ool etali | puguncs i Sl
R e s L L
e g S 0 od daoeli Sl 12U T
Ml s AT e L Sa a2 gl clalgl 4

g ouitlis S Dk ol e )

i 1)
A Fure Tire Chip
== e Thes Clen
— do %
- "-_
= 5
iy
g 3 \\
=
£
! 20
S
';‘ i
e ———
&
o e n M)

Tire Chips (%)

w2 TY
ilelogpl —eeSou 555 1l 0 G cemidishe) e
i syt alls Bl Ay V- EY i
A 5 SRS PSR SER ETEL 2 ) B RTOROPL S S R
Gy iy B L Jolma iy s dipyy gl wrp J ity
oL afi sl glaia ) g ol b il Sl
Al g gl g (0] Ayl Joudd s ! ) st
oataial el adyl fmlsd o il ailles (ps) g Lod
S peid o -F s asedog pgle e
edaliie amo e il Sl W aa B aos ply 8
bt g py S a3 Y- LR e M L aS 085 o

13 =
W Far Tirr Pripe
I -.Jﬂ|_‘]"1lnm'|
3 o e
= ; -
] SN
g i Tl
s Ty
2 o4 e
e |
a3 |
|
&
o 3
a 10 20 30
Tire Chips (%)

T gl o Sl b S s Al it

e jlda

oy ol il alad 1345 055 e saaliala 150 )
S (g it B2 L R s e ) Lo uglo,
S e byt o B ket f et AT ()
58 s 4ol il ym i) J5dS a2l 2l
il cals S5 W)l man aind ol sz Sl Indigas
o 3 S 5 s Y 005 o ol o sl 3 &5

D3 e At mtipad 3 So Nas b as s 2L el

il gam g5 YT
i 0 RS o s kel o Al El ) A ami A

el slay laiiY

G5 ez 8] oo i s V-

i sl gl el ol s S Ly
pSaill e S o Ll s 2l g Ledigas s e
(8] Jolt o 55 o okl Cumnky (slootts Ll s
et g Tl Al a0 Ladigad () gl 0
PGS e | Laiigni (B) b e i Sl a5 g 02 ¥
WHGS e 53 (8) o Copets Sl i 35 s sy il
e taa ) Dyli sladipei s ol o Slo wipei 2l
Bt g daoe ol wl) o g il -0 IR 0 SoN e
3 pa LA Lreaad gl Sl b b S gy

YF




(13 3 030l p s

sl ) =l e it 8 ol pendi o gl F S o
sl Lo 188 (! ) il ol Bl ) SmN 00 5 dis 3
aeyd byt b oV s - sl 3 s 80 48 2g o
bl o AalS Bdiges | ez il lade Sm Y aa
Juke i 10 i 43,5 by lasizes 9 455l
ol o gBaipas pazmom Sl e 5 L35 el Sl
S poat St sladigad bl pl ol fos ladogas plu
o s g 5 0 T el a6 8 i e ]
| ol o 20,5l ;& K 35 g 8
& by aoialio o f 0 Lama b a0 gn lS

Ryl denione ;) duly 3] Clyf onl Wiges

V-V, |
3= % 100 %
u ( - o

st s i ¥y g V) ) el 5] Bl e 0P £,
oy b digad dds! pone il oo gl 2l 5 ] Slapas
Az (B )3 ead 2T178 1 ot) sl 4yl (5T 0 lall &
OO e P P e e P = R e

e il oty il o (255 9w 0 30T s
_,._u_l._-.-. 4 __’_.._.-hq.a |_.|;LIJLI-D ‘_,._..ﬁ,.l = P! i e Eﬁ-ﬂu

oS s 0T Sl Sial e il slaleglne a8 AL T slaal .
T R A
0F —
DH {3 # [l o
— L e
_.__..:‘*‘"' =4 e ,/'
04 ____".__,.*-a.—-g. 2l A_,.a—-rﬁ—;!r“
- - -
= r e P - 'l_v: ‘-rr_Fdr"" P
'g #’_H ] .
g 0 - x 04 "_./
= s = e
E r’- II_..—’ ﬁ '.._',_r" o
o3 ."r = i Then Clops - ..w_:;:" B (P Tire Chaps
= o 108 e Clipa 7 e e Cipa
i S T s o -4 0% Tirr Chips
P —#-50% Tlre Chipa ,__/'r —t= 30 Tl Chips
i : L l— i H i i
] Dl a4 ik R L] B2 LR o6 LE
. =, o, G,
i l:l.iﬂ bl 04 =L pplae  slibblign |_I'JJ;|LI.I.G‘L LRFTE Y (e L PR Ldl,“?'{.ﬂ.}l_ﬁ.ﬂ
= J LR (N
L] [+
[ fe
Z 3 F x
o o
i i —— -
o W _E. # Tl
- e -]
: :
i | B 3 i
& i S
E ks E
s = | ! ¥
2 | 3
g | .l
i 1] ] o] L} i o all
Clre Chips (%) Tire Chips (%)

o (bl Bl 5 g s s B S 208 Sl o ) (5

Ty




o5 LA, AU -2 el Jailiy s Shaulid Sl as o 80

10,

11,

12

Geotechnical and Geoerwironmental Engineering,
ASCE 1323 (4], pp. 295-304, 1997

Masad, E. Taha, R, Ho. C and Papagiannakis, T,
“Engineering properties of tiredsoll mivures as a
lightweight fill materia” Geo-technical Testing
Journal, ASTM 19(3), pp. 297-304, 1996,

Humphrey, D. N. and Manion, W. P., “Properties of tire
thigs for ightweight fill, grouting, soil improvement,
and gensynthetics” ASCE, 2, pp. 1344-1355, 1952,
Cetin, H,, Fenar, M. and Gunaydin, O, “Geotechnical
propertes of irecohesive dayey sell mixtures as 2 fill
material” Engineering Geology, 88 {1-2), pp. 110-120,
2006,

Lee, J. H., Salgado, K, Bemal A and Lovell €. W,
"Shredded tires and rubber-sand as lightweight
backfil," Journal of Geotechnicaland Geoenvironmental
Engineering, ASCE, 125, pp. 132141, 1999,

Elcdin, N. M. and Sencuci, AL B, "Use of scrap tires in road
construction,” Joumnal of Construction Engineering
and Management, 118, pp. 561-576, 1997,

Bosscher, P. J, Edii, 1. B. and Kuraoka, S, "Design of
highway embankments using tie chips” Journal
of Geotechnical and Geoenvimnment Enginesring,
ASCE, 123(9), pp. 295-304, 1997,

Choubane, B.. Sholar, G A, Musselman, | A and Page,
G. L "Tenyear perdformance evalustion of asphah-
rubber surface mixes,” Transportation Research Record
Mo. 1681, Trensportation Research Board, Washington,
DE pa. 1018, 1599,

Cang, . Q. and Charania, E, *The Plioenix experigrice
asing asphait-rubber” Proceedings: of National
Seminar on Asphalt-Rubber, Kansas Gy, Missour,
1989,

Fattuhi, N. L and Clark, L A, “Cement-based materials
contalning shredded truck tyre rubber” Construction
and Bullding Materdals, 10 (4}, pp. 220-236, 19%,
Fedraff, D, Ahmad, 5 and Savas, B, 2, “Mechanical
properties of concrete with ground waste Hre
rubber” Transpertation Research Record Moo 1532,
Transpartation Research Board, Washington, DC, 1995,
Goulias, 0. G, and A6 A, H., “Bvalugtion of rubberfilled
concrete and comelation between destructive and
non-destiuctive testing results,” Cement, Cancrete and
Aggregates, CCAGDP 20 (1], pp. 140-444, 1998
Hemandez-Olivares, F and Baluenoa G.  “Fire
perfarmance of recycled rubber filled high-strength
concrete,” Cement and Concrete Research, 34, pp. 108-
117, 2004,

. Yimaz A and Degirmend, N, "Possibility of using

waste tire rubber and fly ash with Portland cement as
construction matenials” Waste Management, 29, pp.
1541-1546, 2000

St amas

U S S L <, (PR T ST SR [
i Joodly S elateas Halscony o glas o Y
apes e By 8 oy S ey ST sl
Uga 5y ot AL g (572l o o815 sl 2l
2lia b Koo 00 - oy Sl slalogloe y alls o515
B S plod SN s e Lglina ol g walima s
St Sugley o0 g e Sl | pnaina g o ol Lt
Al e o e als S 00,5 L byl Slassas
Ot gt ol ol e g locSe N sa 5 o5 s s s e
il g ol e polie SV o3 gl o S e
O 209 iy g S e the LG ok s Lndigad oy
Wi ol o 23,5 45 a0 0 (85 50! Sty s
ey o o pnl Ll ) StV s, (g3l
PASVeamaep Ll Slil e 205 5000
ladisas 0 plaly e fodly Sl ol o 2alS boyloes
B e Gl et gl S N s s T gl
PLUL PR ST PSS e, PO [P SRR [+ 1
S o T
S Meas wa o Bl e £ da bl felo b
Gl s Foaalialaiion o ddarn,. 5 2alf. Lol o
] 5 et el o sy S s s oy A2 Loiallins
0 D8 ey StV o0 g ) slaloglons fasla !
prbea ae o ol o gojpp Loily Lol 5 3aial 420
Pyl s ark g olel slao b o (5 51 6l i
e

s
I W RN DR SR U Y FC [T g T PSR

ATAD b 5 olie 3

2. Rubber Manufacturers Assoclation, *Sorap tire markets
In‘the united states; Sth biennfal report.” Washington,
D, httpwww rmacorgyscrap. ties, May 2009,

3. Tweedie, ). ), Humphrey, D. N.and Sancford, T. €, “Tire
shreds as retaining wall backhll, active conditions,”
loumal of Geotechnical and Geoenvircnmerital
Enginesring, 83CE 124 (11), pp. 1061-1070, 1598,

4, Bosscher, P J, Edil T, B. and Kuraoka, 5. “Deslgn of
highway embankments using tire chips,” lournal of

TA



O g6l et g s

ra

18,

19,

21.

24

Pinte, C A, Jose, €. LW, Vianna, M. M. G. R, Kezevich,
V. F. L, Hamassaki, L. T, Wiebeck, H, Buchler, P. M.
and Valenzuela Diaz, F. R, “Study on the mechanical
pefformance of composites of rubber powder
and cement” Material science forum trams tech
publications, 418, pp. 720-724, 2003,

Punthutaecha, K. Puppala, A. 1, Vanapalll, 5. K. and
inyang, H., “Volume change behaviours of expansive
soils stabilized with recycled ashes and fibers,” Joumal
of Geotechnical and Geoenvironmental Engineering,
AECE 1B(2), pp. 205-308, 2008,

. Cai, Y, Shi, B, Ng, C W. W. and Tang, C. "Effect

of polypropylene fbre and me  admixture on
engineenng properties of dayey soil” Engineering
Geolagy, 87 (3-4), pp. 230-240, 2006,

Harianto, T, Hayashi, S, Du, Y. ). and Suetsugu, D,
"Effects of Fiber Additives on the Desiccation Crack
Behaviorof the Compacted Akaboku Soil as A Material
for Landfill Cover Barrier,” Springer sclence press, Water
Air Soil Pollut, 194, pp, 141-149, 2008,

Briaud, 1. L, Zhange, X. and Mocn, 5, "Shrink test-water
content method for shrink and swell predictions.”
Joumal of Geotechnical and Geoenvironmental
Engineering, ASCE, 129(7), pp. 590600, 2003.







B L T T

ol 61328 il g e ke &l 3 1 50 ilecisr b GUbkilouans o o pbasnssn o0 ) 52

(gedis peits (59 390 4aflias)

s dlad ()] (e g 009 il ol gl o basle 2 3 Hats L clac el
5 A Aac i il 3 s amals ] plaial ol iy
Ul ) g 2 e 3§ e gl
iy n sioal ezl latlay b afl 5 S e oF 02 s a0
iy e LT Ll gl VL e Lo sl iy Sl ol S prde
S e sl s ey g i TR oy b s g e S e
T T e
o g sige 0l 2 s gl 3 sl 0o i Bl e ezl e
ol &ty i s g Sl Sl g0l on plod] oa el gl iyl 43

Aty pn duxren ool g sy B0 231 3 e
Fet 2 e il S ke Sy s 5 b el e g e gl 0
el oy Lo g (gl wgjho i ad sl o ]l it
(sl SWOT (gla sl oo Jom Sy Gy 3 38,5 otz Wt B a5 o
eogt PR i g oy § i gt M gl Clee DR Y o
i 5995 o s (OSPM) a S55 2 i o n  aly a
R Sl e S5 b 3ot it asil 1 ¢ o stmisyid gl gl e
iy el 3 3 gy Joly 558 31 i OPEREFE) o 5 Sy A e
ylaeme Culam 1 2 S Jlo (95 5] (e e (SPACE) Sl 2 pli 31
6B gyl e g e el glatilany Supia B Syl 2 Ol

b ataaf e asnl 3 camlyd slagil
ke ¢ i 0 il sy g g g A Llay (5l 5ol
dedde

Jaintil maons o e oyl s e cibemy ol 1S gt
s o> 8 g alpaz o390 0,50 g o]0 48 o boilansy
i R e e e S
5 2l Jomd el one,f 1 e dlapp 208 0y ) L gt
Sl A 13 g e s g ey A e
gaskal dhy & i i opl 2 5 T w3005 g I
whacdaiile il s laad ful 0 pesid Sl o3 0

¥

o sl 51 S s 8 AL ay38l 5y, dnnis i b
sl i, e Jaod 2 rm pranie i el il
el e L S
22 il Slass pol ool sl pls y e pia bas g
g U g iy o e WS gt
A8 SV St Aol b el (65 gem



(agetan g g5y g lildon) J‘-_i'dﬁjhn-ﬂ._rruhﬂ.'ilj_!‘]'_,_ﬁHuﬁhﬂlﬂﬁuﬂh—!;ﬂfuﬂ‘-@“—u;&

s sl a5 ksl g BB iS5 55
(o855 15 5 by Sl o ulgt hemsl gl VA
sl el s LSS T AT o LMy il DS
] BT A T
43 el gn daz 1 1S ilas adlol Sl e g
3,5 a bl Lb ol
L2 | LIPS T 10 L et 0 POR 10 e W =
Sy Jisaly Sslag, SISt g lal,
jLn-.JL?.LEAIJA‘_*.L:-IbuJL;&L_A‘;HAH.._—.:ﬁH ..T
Jﬂ}_r_..l.-n.'n_nﬁ.-}::d.- Cu—lﬂ;h:ﬂ-urﬁgﬁwhﬂ!;;}f
3yl 4 538 o Saial Sl Saalagzy 51 JLis
A3 aalez iy s glo g (o S ]
u"}'{g'ijé}‘uu’“!?;*)#u'l‘wﬁmlﬂ. o
JORUINC < SPS DO P P S0 R, EOee
Oy e el 52T ] e ey (nliey Y
335 8 59358 S B0na) § T G i g (Sihecl>
saye by bandilog, g b JUS o o by (uladss
AEe o d8 eaiaf U e em s agal e sl e
Sl b 00 T e D (gl e T
Irl cb aslgs Jlis il sl ol
atilal g Jpolily nad samgGany ol Sile .
I I < B S q;smj,ﬁghu,amﬂ.:ib.:iq_h
3> 3 aclsd T ae g glagie] dams Jds w4 G JE LS,
el piantalily o oo S LIS Sl
C..ixhkl;—n-;_.qjlnylﬂ hqup,;pj',di«;rl_..
f [FOT FRETTN- VPR JEE) FEPSRE DS T I

S e iy St ptn 3 glacs b slaiilons o poia el
(st 4 305 oo piuine Wy Coppita (398 Ly utlisy
bl g0, o gamihs gole clasilas0gF o ezl
Pt gy Ll s by o lig o gt ullag ogpm o ple
e gl slaslens | iou g slale i i 0
oy slaailes o e alo Sy e a i af g a8
ol Sy a1 a2 b o g 18] g 0 rpa
e 4o A by et Sty 5 Il (ol L

sl i o Bt suader Bl vt i
sk ol el Ko Bl aF cppba el ol i,
lezala ezl alons o5 Gaelua T+ 325 4L Jauna
03y Sl LIE S Calisin el By, 5 Al0gi ol 5o
s o wolaem b Cu pan g o alay S s
Al Jasl 2y o el peislaclele aie o
PR T ar>3880 Aoty gt 4t e ol
B Gen; = 918 Jugf o L el S sladilsn,,
el gl sl 2 LSl a3 em el gl t
Sty e 4y s rerle il e o A s
Snas bl s e Lol e oSl Sudly
2 oh (s e B 3 509 S o g Sl

Ol e aplactls g 2] sl Sl 4 AT ety
wsfleplerrle slacdlad flo b g Fae g lod 1 ini
i)l Wy piman [Y]agd, o atif JlacSl o cleallss
haglanl s 250 1 Sl sl il sl lus i
5 L il sl g Ly s ooy dm s ool
Aoty ()il cerle gl dd i clbailony
[¥] ot s didrobaSinl i o acllis] Jablt Vsane
spita s g Cubaata 8 gl S LSl 205
e tVL 5.0 0 Sans ey daseal 85 Spgagdiia ol
Coppptaaliog o glatas R e dame lilis b1,
e
ey
Sy g gl glaadey Sab Ly A8 Sbles g
A emlo Sls s g 5 e ] e SNl 13
a7 e 3 W12 VA gt gy g8 et L et [
A Ol g e LB g et 0 st oy
e 3 o 2 YOl oo e iy o e Ll (S8
Adzy bnlesS 2l getlse plasop Vygz aap A
wgolacil bloa g, o0 glotiz sogilly oo oy IS0
iterrb glniiiany bl 5 ol o plasslo ks
9l 5 gl ig pilinnns, o o it 0 [V Lo o5
Al e aldg el slaatlon baagianiip 2 23l
TV gam ien ol 45 Sy o oyl o3k 14 gy 10 0
Sl Jo 5 e 0t sl Sl e o

i d




5 pas alils t Juls

aclabindS ;s ogas: ons 58050 s agam £ i
pY slae S alonl y Ayl Jleo s gla Cubes e
8 5 mpar 00 mE il 5 sl sl Kia iy
iy b o STl wle o S i gledcs

ES TR PET R S KT

Lo sug; g o'ge
hrrhbl:wdbhhﬂuﬂhju.d.uﬁ_rlrﬂmlj}hjd_n
Sty s e ] sy Azt cladilacsy aaS 4y
sty ghipa sl bl rtsan tas 8l A2 g
ooy Jlaz—s pl Lom g igplpns (sib— e Sllas
& by sy anllla hay (508 (sge ] S3F S35 o
e iy 8 azSls clale s 2y pta sl 2t ol
SWOT Jgaz) 5 pans F ol gLy sl ol Lo g a2 2
G e jgbiin s im0, T SHQSPM ) ila g
asilary slog ) (ol ogat o dgtin s gt load Cuy e IS
O IO S B PRI P L Yo VUL e X

07 et (SPACE) U1 2l b3l g cosasge 3|

aallias s g, )
o e e b ols | Lo 4y o plondl jglaia oy
SWOT sl o ok ag o sl g 3l o] sl 2
il plan F Ll gl g Jele Wiz Sl a2 o,
gl g ol gl eizan b 223,800 QGPM L ) iy
i L ple w IFE S EFE i pla ) L5l 5 o 5 Llse

o mat abizd (SPACEY K52l il Soaiys

-J!h.L:I =

LB

o3y sy 0g¥ 3 ol g g leps o o] s ¥
il i a ) Baaye Gl b pad gt e e gl S
SlaSle plaas ay0 5 g3l ailyy St b oggpal 5
Sk g et slas s fs st s Sola p auoe
s gl f i Lol g ad S laid sy
it sl Cao pdle M spg s = p el o
eobe ol proagen [l le ol S pia 5 4 statls
e T
s o s e 4Ll o o ¢ Loy g o et o aiun g anie
L g laa g Lo o s by g 0ip> J ks 1o 0 lms lma g
e Slaailens ol 2 e atl e b ot sage
oo aila iy & o] hiowi Sjpe 0 5 suisSadyd sags 4ol g
sty g dalyslag s g e Lo ilige 0 0t s
el ol e aF Cul il 53 pdBesls amaiad b
iz 5 plaar i gy Slela 2 L gl sl e
] aslas Jiy gt 5 A B ot ], laiilacy ade g
A5 iy g e (gl 2t i 5014 sl 13 pman
3l LOclad e e Tepala dST ghion s hcher Sl d
s e bilialal ol > gesgama) jptipmhn o Jatsly
sl 5 S Jisil g e o slulir &) Logy o gladalig. s
[ R PR PR T R g S
Ll ) jlagad) diley = s Sslr L g8 Ly
ngpleszl igolaisly 3 lul 3 ity (o5n jasliys 5 (goimims
bt de sl 4 og anles Bl g e S
il
9 et iyl 5T pelis 05 0 Gl ages )
B e L S R e
iy oagal {(ome Lalyd) ol g gugar 08
salo ) A i ey Suss p laglall oyl Wtz 5 05 (36 Y
Al
50 gl slap b Gl b g pais gl gl X
[¥] i 30y Sule; s T oy |y ol 5l 5
aje o el o ey sla e g 5 slac A
5 Sil 5 e s b lonn oyt sheaial 3 1S4
ey Tl Sy s ala o il Gy il
el ailaia conld g oabaidly sloial, Kin bl o




[t el o e i) (51 5o 18 o g e S ) 1 o il sy s ks i s

il S 5 el e (RS G 3 g ol
ararle Wb ciioy ol Ll s B8 s oy 1 LB St
gl Sy et el g8 50 el < OSPM
0y gy pol g ol Ojpay 4 0 T o0l
i e et {e) i e S Lo s kil plf
B e g 033 bl (s ) S b (]
Sppas o2 B b B0 Ll Glages 23,8 i b g3
g bl ) et m ey s

P AT e i oS ol it b Jale ! LT
A g i ey Tl | it 00 Syt 4 By BT g0
il s gaz Siypes pl ;3038 a R 4ho ()5) a0t AT
2958 gl Lbaaloaols alacsl iy

85 Wl g oty 3Ll K g2l 0 g e tman ey ol
Sy Jelm g Gl g 0 e ja 43, 0B 18 )
el bosa ) o oo |y i 2l DLl e Lyl
wad gattiode Jiio 4 25l jllagiiln ol i d ot
Al S o e sl s, S e
oo By VU (gl oy it 0,05 p Sl 2y o
45 S ] gt il ol gl s i a3 i
oo slas il il gl At e (lasen o g 4 il o0
Lela i ayry | als Conpionn 500 (ol 0 g ilad s
et 5 alan jla ol o o el LU gllo s ile ol
J“I" Sl s L aaon Slag e 5 cogpl claciglat
o g g p i il ioghad sl ool gl
et AT s 8 el s T So ) S0
T P PR

FE) It e s f mils ®

S8 A o e S aar A S i Sy

s € a il Lefge ol ASL T BV e ol Llee ol sl

i S o A Sy iy 58 L g e

Tt ] 15

iy o Ao igh s ol s g g el

LI SRR ) R T 3 B P T LR B U L TR |
Ceanl T Lle 2 asatashy o s (el pge L)
3 y3n ol Ll aS) ) 8o s S g T

SWOT (& s e »

7 Fym g et Jelse pmam 25 gl o iy 3l S SWOT
SWOT o iy o ol 2 gy S ol aalal g 5 e
oy gl el s (o) ey o el sl 2ol (g ) 8
s lmanag glaces, i aus] o dag Sl 1y (i g 20gd bl
Lot el aslin (gl oen ) gt e (] i iy o
wstyg sl agas il g3l md £l F o o DLl i
45 WT (gla g3l od y ST cla o35l 2 WO glaygtil2l SO
g ol ol s JlgT o lejls SO (sla g3l 2l ] o
o el = inn lai e laie g 5 sla s e a ), b
B R L = L L
Sl A S g ]y IS0 Gl Sl STy il Jaoe
|y il Al e Rl g asliz L ST ola 24,2
(V] 57 g 11 T bl o B o

(QSPM) o5 Suiil i (it p s ple

s o ) 2 e e sl g LalaG L K
P il i Sl pagal einta g SFle
Sirreliz g flaropf om ) Fodliial s g0 4.5 posai ale e
A5 aulad o s SGSE ol ull o (OSPM) o8 St 2l
g bl o iy e e il el oy 5 Salas
AT b o a3 cal il 0

$ufnp daal it bagalen iy il nnd S 0 01 e
B gla el ml S b Sl dal Bl Al Bl o s e
A8 o e ol a5 [A] Ssa p s suss cugl
P oo ol 5

slacias s Laoydy = le cliag g Le co o iyl plf
ke Hll) oilas, o e S OSFM ) i 5] el LSl
(> 5 A5l L o e leat gl me

Sl b g 2 5 g e g 590440, g0 oIS
Lol Joleaf St ool o baf Spdy e plad P LY (o
PR e T e e I
iy oy e g 0l dasgi o5 igh y S B g dy P ST
TP e [k s MISCESSres g B J 8 SRR (S
sifiealy at, caslialyy L g aliikaigte ¥ g guhas

bHMl’.ﬂ-" 'I!T.-rn.f r._.-..=_'-|_r7 &

Y¥



3 e pals 1l

ol eyt Basgal oy dbogy e a; ol Jule oo T

H JURY
‘-'—*Hljh;:‘:‘}h:i;ﬂ“dh:‘ﬁh’r”u:'ﬁ*’“ o

A i |y s (sbie g Enmimm 1y B 0
) Wb | ol oped F1 Aol Lalse gl s il 0
Gl ity cins Lol | ol ol ol 4 el i (F g
Tolii 3 Ciad ol il oe VIO 3 il slme i pa g
I3 Jalse ol la sl Jorlpn (il e a8 e
Y] g g0 155 3

(SPACE) S5l pladl y Condge Ao ) o ile

XS C=.¢ PRVE. PR VIR JESUS S IR S|

F3) o dss

CA) ) yje

[ES) bomee Zulas @

(18) olloly o

3 90k 6y (cps o) 4P B pu git) 4 J lapia il gy Y
s g sl CA 3 BS sl 3o g g SRS 5 FS sl
ol o ped (g i) —F Bilop e - ) g oS L pits 5
e

ol 150 m gy g dgrgm (sla e |G g8 okl T

0505 1 ppael 10 i Shbnd 1 s 5 2o b s L9
,g..:l A F5, 15, CA, s u"s"l—'

Sl 2l pladl g oubyn i i) e sleygma sy 1 F
.ﬁW-ahﬂﬁFS,E,C&E&L;LM;dL'%

4 s e g g | B X jgma 5y p agzys slaeyel 2
e 50y 2 2eTae Sle sl g Mgl oa et a Ky
Ol g g (ot yya i) 4 gy alall g pa e L2 Y
S oy pit 4y aladi g

hﬁa&'d,_ém_yﬂjk_h:ﬁhﬁ1ﬂ_nmﬂi__‘jl F
dilgi, a9 30 8w deergi 45 Sl (53 Sl gl el
IV] s a1 bl by a2l b o e 0

5 s 210 13 s s el s g0 o S o e

GBS Db 3 elecas @l gl e plafl LSk ind

P Flaule e cliags | e o b s Bl

e

om o et ol s g Cagh il T lyic s S
St 38 hee Sl gt gl faaS Lale s gl sl
L izl lacs p2 ol Sammma s |y i (5 50
Al

Vogad gy o etla F BV apaila ble fpl S m i
s Tl ¥ ol o8 cias ¥ o g o il iz S5L,
ou s g Jale sV L g eoias (LS T opal g igd
pyrale e af)lann o g Sllad ol lme el Al e
A 5 el Gy ol 5 Gsi s

ol eya g Lole g vy e 12 oibi @ gmi (sl (61
Dyl gt o 8

Slajhes led 00l 3 sasdzes Jals o ol (slme yai Fyacna
) ROt s

(EFE) )b Jalie (bt ot s

g g et B s L Jale g2 L byl g
Cee A omgadf 0 2l Llie adio S g8 al lele e BYe
43,5 gn Lo shio3 o 8 30040 3y0m |y Glejlals g 23,6 e

e § iyt g Tpmiye g oo b g Julge S
e R B
phoe 8 syl b gmetls oy il fig Jelee ol 4y
sl oo e ot (e ) | 5 (el )
Senir 5 hajle gz Bige ) Jele Ky ot S
Sunaliya by T B g 4T glalye o ) 2l e (g 0
ols (o ig olgs bydonslin 13) 15 Pt g o gl g0
el B et o oafagagd Jalye 51 ) gt
g ) 2ae b e 1ol Paaa (als Wl ou o lt.'.'[.
b5 ) gy g opidan g o lolge 5 2
Ol 3 iy T el e Sl sus () g 0l i
e gz 2 aed e Jale 4y S 25 1ol
gt At 335 Sododgy o ey £ 45
o o fifly w33 Sis g VL b sgie e A,
Al pavias piSly el Cosling il a8 ae g ugie
R T e
alo o 15 45} b o g (gl edgioma 3 AT ) 00 g0
g g oot Canim s 27 L (RS e 3

o

X




s 50 90 allas) (5F gl e 18 o s s i ) 3 (31 33 il (5halnei 00 300 et s 10

ey Plree eladile s atee SRS Wl 00 8 5y, 0
L pile gy plizJlad 4 Bgi 4 2l plin Sl g
et oy a2 B ) a8 Loy oy 4 s g
wlret wslewilany iz (P8 w00 f ) 0 el g

EY Sy o doif
voitoaynl ) el 2 dF sley oy st B to g Ly
e 4 el e el gl Sy e a4

“als om )

ely A=Y

el ol dpms g 2 dlesle dadilens 0y ali
Al oo el lyer sWalny ¢ s g sl lasaly
A St e el glaideny Alyi fgoma otman
plad glop il da i b goder 7100 7 392> Pl Cou
glaslacy 3 3pg lasle | slos ol plae] e Ldsa s
T oas by cladipad I azan 0 05 lazall
Slys e (it Gy ldmalls o e a8 S ]
Voglad fate bias o LSSl lanile y lotins LS 85
S Ayt e et gl glatsl ey a i
(] s n s, a8 s 8 P 3 1, o gl

_ehseb A4 R ) Jlos abs 151 oy o o pilacSln Sila o) diSa Jan an s g ST =) 6l sr

b il 4 ol e ks30T )5 1 alailns il
wsla oz o pae g |5 0g2 g iles Jader | 0 ale S0l
o (s iy 5 ol W 3 oy Slianas 1555,
i Shisais el LSl dins bl il aS cl

[v] Ayl L0y

A s et ladileny Sy e Condy oy Y
P Hlps dpasyd; s gt S e gt g
eadge )l Gl e 4 SO (pag g g sle g L0NT
S TYY g Gy sl o agle gt ol o jgs ) ols
S0k adaia VT o)l g ptes il i 51 3 by gy
3 01 Ggees VO (glpis AL 38 fads YD Spi Coma |y

) sty et 2
g sl iptn el g sl glasilenny S e i
e e e e e
3 ulee glaelsn 5 hamal oy o gl 00 wile
e atla s e e lasle - ladyy sl
plocatand aad ot clenls Ol pnar b g ezl
o e Gl llad 48 Bpde g pie bl alS 4 Uiyl
wlosbe sl caafla 2080 ) A ady 4 e 2dgaly g

"-.J-? syt | St adie, dassz ’J;#E’”u Sl Ayl | S
sslSop] s st eyl o bl g | s,
e e ) ""::f,_'_m prosted g opaillapoce | ado e
¥ P%.5 YEYATS - MFBA: | e WAAYE.  \YAA| 3
: A Foid T AATS ATEYTYE 1= PAFD ATYYaL. ITAF T |
T YToy YT iayoa LAY - YAYSTS YFEFAT .. 'HI'#“. T_:
11 YFOT¥ T"Hfﬂt;l'.-ﬁ fe¥As- Yavira L AATY .. 'r;M - |
rv 1.v8 rriFsas ATARAA AN« YOFFF.. | WAR | &

Yojlat Jpia 1 18] ailodt penill baglins § plozsil il
Gl Kb Bl 51 gless b slaada By el Jacea
I‘*"’;‘!H‘E’}Iﬂj JLJ—I.';M?;'.:!#MJ.\:\FJI oy ola

L.JLI"_‘F1_| ;l.ﬂ)’tﬂb le'il J-J#A-:-ill',;nulhs% ":__L I_’“Lul 5
Sl el sloslane P ng el Cu e lajl
ot 3 Sk )y Sl o f e & s e 5l e

v#



o bl ) fals

st -y
0y plansle claoilany Jad agce gl 0 il b cq
dlolidyasgi b 38 o cige Jls dlii il § maiiea S,
el slaaa s ) sl L dlaadle a1
.:u.'._arfljs_-‘h'_rm-|)!aa_;:iﬁg‘_ﬂ.il'u| PLL &P e O | it O YT

d..rL.:i:_-_,__L.hle_",ﬂrL!,ﬁLnML._r T .J‘,_J‘J'_,.-'I_ salat

IF] s o it rem i sl o

e T T

— -

et U 0 g ol W g — gl

iy By A-Y
s e plodll Silad oas ol | Lamy Sl i ds amgi b
_;I :r:il.l_'.._ll _J_L:..!L.‘ _;I _;:.l.._.J_l: J:J!u.ﬂu._: n_'..{).!....‘ _L‘L-"_!—"'hr‘l
Ay oo damwe soliti] adly jo a8 Cad jli g pa (sla foee 5o st
..._".I ..‘I,_?_J.u ;l_,l_’ur.l"_'-"l_l L,'LW-'HL!I—I' et _q.'il.rJLl | 4 8
# ot LEL,';: Cag .!......nl;.d jl,l- _ﬂp- g g IJ.;L.L Boma .1.3Ln......||
_r-k'_'-l"-l— 3‘".‘1.-.9' B S e SR A e ) Ltﬁ."-.l.- _',I P L.
sleaila, = ,\_.:!_,,._n I }1 aalzz .l 3 6 e (Gl ,__l-_---ﬁ

iy o 82 1 pe 50 b 15 0

Ao F-Y

rgpen IS ad i dg 2l a Slalol o elaaile o
galaie ol o dodod e (ol loes ity Sl Bz} |00y 0
}'_llna_d _._:]!._.a.."LlI dloed gy I‘_,.J-I_al.._. -:l!:l‘--'n.u _..;.-L."- .JL:" 19
i

ally;

L Cagre ottt g 080 38 oy Jlazil mgo

[Ty

45|.1.:_'.'._:.:| ..fL&I:J.!_ﬁ.u.! goad |eld 1).5“-“;-‘."1-‘61“-”"—;'
TL‘JLn_ll l__Ign.'\.‘v_"' i A.i-jll.!ﬁ_,.‘f b;lf-u i‘_rlLA;J'I—ul ‘J".J.rr'a:l =
el 3 ol 4 s s o los slasdinny (L3583 060

[f] =
Bl Ny nga{ﬁmMﬁmJaﬂhutlﬁl ~Felal, g

JENES MY H CPER - L Sl pai
s S
YO Y VY& Yy T s

el dhasg it T B e
sl golinll g e 2 | 21 S Er—‘

goosr) | el | O 0 rhas
(S S
- ¥iT | VRIY = 11 l"l)u'f FAT e 38

RS B )
s gl 55 et sladilacy Edga gl 803 i
g el gl liss b Sl s ) als clmisilay | 2o 10
= O L L L L P
2o Syt Supaa plal sl sl
ol sl s b g 39 g ol Glonn 3 !
(Sl gt g v 0 iy 13 (Y pipead ) e pm mslan oyl
g2 oo iy (5 pylaner o g s alidas sl

J_H%H;J!dehnﬂéd:hﬁﬁqﬁhurd

L e St e = Lt T L

(&l ¥

celaailany (ileisla clasila oy gpslpen Sllas o 0
Sl b g esete g g dec S pead e
st g 52 P i T sl ) Sl (g i
penig ol o Hasl o Slalo oS oo gptpas (e
g 5 e slmc ady et o 56 e b0 4 3eT S5
e

{

Ly oo o 5 g elaa s



[ e —————

(g et 20y ne dndllna) 01 (ot g 8 i i ok i) g 0l i ibaialn plbinlonas Sus pait pisiss g ) o4

i bydams Sopll g nalilany i o S ol pplace
J e g nfl Jo o lasibany 155 gl s g il SIS
etz g digl Jaws oy Sl bbb damaay L2 g0 8 ool
Sl 5l Tale el diibosa s clag oy U, 408
Sibdae Sl ol e el e gl gl o Jlatsd
RV EPERPEET SRR ' KO s Jo S
b e e il SRk 5y oo s
ibezsdin oy Ml TSRl ¢ oste il
iyt g JAS b Gl pasany g Slaas o ol Llye
o> s jlopila clajgme S Gl [ e
LT B ety SR EEL g S I P
e
Sty dacana 5 pede dolia (il sl ilans b clgtons 3
e ailona b dnlis Cupg U e sy 5s FUle
sbeify Uiy s Aajisla g 3 pme g0 il ylian g B4
eaiaf aayll fpie 4 LS008 3 il S 3 5 aa S g s
e el e P
3 o pidy sl faslljpiss Sule; 5 alie 2 UGS e 0
g 0t g PP Sl as Sl e (g
Al almlgs b s g s i e 13 WU, & 55 o et
Sy el doy g pet S Sete ptipha i 5
dzs plyses ghosl Solals o G dlacysgis.
Ol 33 eiomed 05 5 e o Slilags Sl olats] sagdon.
ol laisls Slals y S Jas 5 g pglaar gliie a0y
Spf S Bt sl 1o S Sl iy et ]
3T el Lt el oyt s ol i
§ ol il (S8 sl ses sl Bae latsl o cladfls
SEPEayF slagags ST Al pesslinul oo pea€ >
ot il e F by s e Jlslu e s
S S 55 IS sy gy s S

b gslalay aic Gl gl foay oot 5l rd
T3 e ol s S S Jaoma Sl i it 4y
Log > 38,0 3 pole bl il | SHEws gl 5 Sty y e
Slojlrs g pagas anple s lasst lals Sausl,
et 5l 4 PUAATAT s 8wt adlay Sy jada
daly itz gi L 5 wdgaiinpuilfle g, sl 5 S g pler

el Y

et J A Jalilagac 00 51, 205 a8 |y Rl g
Ao ghat e Stligs sls Salll [2 00 50 48
Sl dai laogS j g (B0 (T 0 Sl 800 00 ln g
i:]-?!-l-_l-hﬂdﬂﬁqﬁl}rdé]:d‘shﬂa_i,upﬁuhﬂhbﬁjldl
S ype Jlazsls dadile s o ST adsa biilas.t sa8ula
e R B e (e E o U R
ARy Cafhs y SL5 LBS iG] J2050 2ty el
ot s ety A e

e i T I T e P
mIAJIHI

SBLWWYA L 5 slezaly cladile oy cie glacs a
S pa el asgare 0 Jlaisle Sl S sl
B T e R
Lol el plics dlacnf Do ks st Uy S0
e el it

s b al el o] Bosle a2 ! by
e gt g Lol oo s ol
Aot g S s sl 093 3 051 I ey o9t o
b lejis Mgt olioaals ||l paf e dosgal gt
D e P e | U P
ol 2 Spe dypila ey o b 192815 5 e S
Bustet> PRIl oy eisleclalay T el
Pigleey phestle Solal £l a plocl & O jpliaaY | Jiis
pslojpron iallad 5,8 5l g ol wolad o st 0 ke
7 2ilige o) IS0y ioan A8 S0 oyl T ), alog, e
slenla i hes sl Lo dia) 2 395 oo o1
ayace ds g diles 5rF s fam e glag 0p5 il Sy s
3 pes slasilons Joor g (58 b Sliles plrl g oo
gt Sl i g s Al iy sl
Iy gt i g A i s 3] s il g 8RS, 5 L
ot tilalor o oy gy e g (sl Ak agdal s
s Lot dletsiosdels g 5is

&y o Bl ezl glaly 55 Gl el s 50

..':-:,r{""" |.'.1|“'J-L"

u|




5 alils 1 ula

Cegllal Jolase a7 1 S s 21 LB 005 g
45 laiaf ap sl o Lot gl gt g b Jlel sz 0
Sl a5 (ny o OUT pee w) Sollas Bl g, 50 0
by o Jio- ) i b gn el Al 305 Slady 50
3 (g dlai &y oalla g 00 iit (e 1l e ey
(o) i 8

Ay ey pter S A SAatay plELd Y oy
VR EULJPLIOT g IOF SPSS0 L SRy 8

T b sl s b a3 il & Loy Jo i g~ apleds fagel

(1P sl e}
Y5 -
Ve =
Yo -
a, T
j 14 -

i =
a al

Ay L TR T I
s

05ein i 50 Jlad Jelge olani ¥ ojled S po
o adal VTAR-AY sl ol 5 SIS o g 5 alaes
Ak 17T alaad VYA o pagd aaanltadf pb - lea
b phaiabs lals 5 Sl 0pilS Lo 5 5 sl s 40
A il ol Jaata mgacna () THVFD: Sl
)5 & bogs e Bee) Jlamslus Claglis o7 OYFY « = = fpama s

ol 22 £ el penr pots b ) (a5 IR ALY

¢j_,.|.l‘.'..|p1.-..mj,anu.ihul ;J,ﬂ.qugQ!Jth.:l_ﬂ_tﬁ-F B fnade ) |§am
1P il g S e 45 ]

: {la 5l ke i | ilacoloas’ e | ey
1Y i Y YOAD |
- TiY : TF YT AR 'r_
T 0 | ¥ Ay | ot |
e feas e PEAM T
VD ATF YEAR &

L

A Sl gl ) p e sigptn ciiha L EDIT

e lacit e e aaio sl ctilagleges o

0 pUY B 9l lyiga b Ll sl e 5

oyt plae Sl g Sl lule,  w

o i gadypali s Sl s p ke pal d il .
e St 4y sy gl 45 53 g 8y

2ol aliyne
oty gl g Sl al N e il Syl w
56 3 e

Il Jlert ool s e g e A le, o
s 6 Agle sl i R Al ity e
e g AL e ol lan &8
b Sy ML e B dagil 5 pa e o
wolaid gblze s S F N (0gpd 8 ppr dBpn o
ohin s o S e s e ol 3 1S el
o e F lolos b g i Slpsen aigd mplodt ) L5
lilp g el clals sl i et
bl go(again )l
R
Ty s T 20 el ey L s e, e
Lo oS syt o3kl g gl g 5l L Culgd 0 il
sy (S e i pioma 4T alag 00 by
o sla o 4 4o S g e Sy e s Sl e
Aindy s Cubis
Sloila g Jox g 0 jglaem 5lKe pimn 0 e Jilys
St i sl s sl s ady Ll lacsle
Jele il oz s o5 e g alli aliS Uy
3 oSl 50 s wiilaie (5 e o o 5.5 5lmen
daal gl i gt Ll e o ko ol o
Slo e aF ooy a ¥ I b cul Sl g
st gl o bl 1S 3 sl g aall
Sz sl Sl b e Bl o gds G
o Bl e A g dil ey d X s l ShaslEs iy wile
apf sl il Jpe s pana 0 o Sh Gpdy Sl
Ll - toml osall e 2l glag sesas g
2 pegear im s Wl o 08l ol jaliie w9 3005 0



paten yidi 5 ppaaaing) o 8l Ml e e il ) 0 ol o PilaSRl glautloies S et peis g

il iy g g3 g fmntin d gy gl ey gl Y
rae

o om wsplaar wly ilaz sy an g B
M e s 3 ploils sladilensy

el ditaes 220 el a3gF byl g 2l F
Sepe ool

olas Jddiole asitlons ille ag riom i cpussd ¥

Sl Ralf g il dalfia sl

ey Lo sl 20 fems jplads g JrgSpll A
dlin els Bl ot g 2ty

Sleatbans S s g 4 LS, il syl 8
pets D gzl

Sl sl s o€ 5 a0 el m gply B daslis A Y

el o) fame g S Sl s el HSE b s MY
Tl dneyd

S sl g Sy
sl sy Suglyl g 2 QEPM e il g e
| e gl 4] mubyi s wales 3!
5 aaths e ole aiaaghl Sl Lol S w0
Clies g o0 loil glae il a S Cosal ol ol o s
S i Ladne ity ST 1ol g st 0 1 5082
S b ol i el 5 25050 bl L gl ol gy
o jdume g 039 0 oplhasl SO0 20 Bl o Ll
whdailay ohade QSPME 5y eyt b uld! iy ol sales
Sl s | i S Slaal | e slag 1o (gl
A7 ee 10y i azp bogal ieles 0 K el o
el g et g plensl glasilny S s
A8l et sl b gl
L) Prmre® G I Gl g g Byt )
el slatlay pdo g 2dll oy fes 55 pas
e R e
ko gt plesin s
bl s SR B il ¥

PR 3 jp0 dagy 3 0 e
8 s 6] g g L haas § Sl Bl et Sy s
wsji-aly das = JPS e
ey Tockand (53w alogra il alany beo g gslaes il pbglens] LEE ol
b gla Fogll ol e fpla | L s e SUSy Slpga e - Jlazalale] 45 ol
Sy EEEA TS R TR = TR RV PP P
S e b ladee - dulyi v 5l o 8o Slls ds= - Jllas palads S5
Sl aoke g ot Jamid - o il die g3 ST g pie - a4 Saf < | o fasiena -
hamitus b ezl Sl S y oS bl pac = Soh|  etlays)
b Sy Ll Sl 5 Fle - Ly et ey P o N
Sy ot ape3d Clb T (el Gplnez gt 10 ipha dalip gy pac - |
-3, ga (5 plina 3 ool ol L8 adys oMl 5 L] e e
Sl boglie figoFale = | Vhg she Juad o ptle g0l 3 sy e - Al anes
leadony Fuoly glaaslo|  oahess Ul caer 00 e pasyin 0
SAniah Jand g8l e
s e s ailas Slig s as A gl pts -
2t 8t s ol -
st




Spas ekl ) Jals

el Sl Cdgas e gl Ao la ol ool
PRy g (50l e

283 g Jo g glasz (olp Salei s g an g
Ao g e o Haidlo closlen

whailany Sy e S 45 L5 (5T ) A ol
A e Jheat o

o) 2 popar o W wle s da iy g g
bl slaniley aso g o8l il Jii g Lo o5 pslae
Sl tad gy 550 jama jphe 46 1040 )
s il el gl g e

g B0 fe—etige Sl s lapmil L gl o s
Sl Jllills

Slhbes Ja Lol Jlosl | sile o pone Jada bl
=y falF g aly ol alin sl

gt (St b g oSl o ) HSE o 2 s
Sl by

e

AN

(SMACT) 20 pono e b o g il gl g i b i Ll g ol 2l 3y s il < Jgne

(QSPMI A o [SWOT) ¥ o)l Jglom i Jelo il azgi
VB 3 gl e el fyao SPACE S EFEM 4 IFEM ol o . ol 4
it ol 5 g bl e et 2 2 (F 5 ) L)
4 Rged Caadga sl Joyed 3 az eazmen L ey
syl | 2y ol il el asal o ol g
phal g Coandze 3yl Joyod & azgibsysl oLl mty
9 A Canni i Gl 4 0 e Tl Sl
ket o5 glasuza g ol b, il e g
Wi g s S dnmg 1 13 30 ) slacgiilaad s w3l 5 5
385 g tlprngy s il ple 4y g 5 el gl
Shats 2 s Sl sz ol Sty Sledlll w s 5L
s dalsl 35 ) slacuglall g 5 Soppo 4y gt 2 4
Sl gy ol Kagdy tal sy gl
e
by Lol IS sl g vy glaig o esli ¥
et sladdey
s - e
. sgryeslas il oLl

i o g jlabogme g jlunl, daS L clag o 0SS

el el Loyl ) g, gl

T

sl Sl Facle g rt Jumonil

T bt 055 2 4385 e i B sl 5 oo

A3 g (S e 52

oty Sl azSLo Shtly (0% Dol o F

ot Slats R s celin gl e Lasd f 5 6yl

(obezs e iy el il el s sl

F




(e et 54 g o deadlionn) T 5 U Sl s s e 30 g St o elafinlis gl s S it e ey

Sl D o b 80 5T DSl 5 Dl ged ol pae
Sy s 1 38 Slpe SOls

S i s SN S segmae

B ahap bl s el g pglaen e 1 pta el pmg pe

tabeps i3 50 Y g Sn Jas 3 cgllae 65l 8 39 s
Sk ol el Jliil S (5,108

- 5 a Ly T
R e AT gl pas

(CSPM) s 13t staal g s — 4 8 jla gz

T




s ol | fuls

g e i el e N S O e | o [ ve | e |t g o T . -

= SV by T peiyS a Eeol B . - i i ! . Ve i - . . r= E- THEE v | &S _

e el § s o .= e i= 0= W e N B K= B Tn L e I+ e I = m . ._

T e R D N - . Vs [0 s - ¥ i Vir i e - G A = £ £ e ie e

iy e et ey & s . Beid i - - - . . B . . . i d-

T e R e e e & L] s A Vi (B L - " B Wi geis Ais gels ke V' W= "=

e SR ph 3 : A . . . ge- ' P . . . g v i [ "

-

o i el A 3 < o il : B | v . e |oee | ove

ard | i e i g E I B i ] g o I

Vo g e e . : ) = -

uaLﬁ..&u.ll_w.nri-r\}&ll_nunhiﬂiql-LJfa.T. - il F- L] (13 i B v pe -

R A | i : ;

et oy Sy T ke e B e s S Y LI a sk ' LA ¥ L Al Tk e i

e iy W et e T T 2 : ; T L o o z TR SE

R b P L B 4 v e i ; s e . . i+ 1

ol ite M € et ST o Rl o SR i | B | TR T ; .

e il R e el o i - . 5 | i e | A\ a | g Ve 5 Ve g f . . f . "

s N e e ) e e e e R i W & g L e LER k e Ve g | e L Ve LES N W= i [ %] LI &

SRR e ot B e A B £ | || ] v g | s i Ve o B B L B, i - - b= | k- X e

o T8 o | ] _

i F A | e o e premeeten NiEpe | L it 'l _ Ve ke * LR A= g L' =L | i i i I's s e \ e Le b

ety f fpee ey a it i . e i Vv e i A . 7 o o . ¥ &= -

sy O el e J i o Ve en g ¥y o i e o ¥ i e | ke Ifs " I e ¥ e i

AT (e g P e T i (il dls el | gl | ob L 'L ie & i e | e Is ir= E] I Ol K= L LI

T P T o by T oy Fe 1 W L H . T it i i s o \ de ] e | W | e . Ve | . .
i = s S e e Dy 4T




(Sgafia gl 5 5 g andlina) 1 ) g8 800ae (e pana i il ) g ) 0 a3 es gl aibancy O paad alesiios a4 b

S3E oy

- ¥ ) ke w5l b s lnl S b slag o 2SS
F t ) S dama clo  Fagll 5l g oF sl
Rl i A ke i ol ok
JA 05 - bemsl cdatt; dadlay 8 Jlamad

»T¥ ¥ "orA Ara 2 Sl ud b e 4 a8,k cllidl g sl Sl g Tl
A3, 4 (59

il v s G ad s &) heldis glaasy ja Lamd |58yl

hadmba Sty el sl s sloul

I,l!,.- : B !I-P"u:

ualyh ity e L 0 51,0 LIS 5 2

=l X v ¥
- \ +) dely? o 3f 0 1w Sl sy
i ] Y ¥ S8 Al dinm; 3 g Sgzy p
F ¥ sV | el ) s el el (g glans om0 pta aslip 092y e
"uth ¥ ¥ g s T e aiiza 9 WL g dlos s 0 islian 535l spm g ps
i il sl oyl i
=7 \ Lo St & P el pas

f:
1 f 'r"ﬂ -IIJ:-J'IJL*:I
X e =30 iktar el lS 5 g s
' r
| A X ook 4o ol o E N ks [28 pe
AY Y F TS ogytsqia¥
AN Y ~F gt e s S Sl A oy, femis
s ¥ - dadde gogun Cilogs sy
AR L] ) i

F¥




e st

=¥ asliy2gmgpas -V Jestola) T o J—ﬂi‘:-; _ ¥ Lovasy s, Lo -'.Slifnf!l‘f"
s EL-—I :I.H:J' JJ;. ‘.H --'l.i-f. I
-1 I:-I-l-is.i;lﬂ‘hl:! —‘L " oy o 4‘] .:l:_;._1
e R ke o g 29y
=¥ il ok =¥ 217 o s [ .
J'#’H' : Pl‘. Lff & -4-.5)-‘5-31"'-" ﬁ;i_.:Jl ‘S}LLT
-¥ ol jgspre ¥ il i ¥ lag b o S5 Y bl s gl 2gmy e
R e . | ~
=3 - P R | apls T elat sl 3 02 o
=% i :! . ¥y
X

P55 pllas g Aol gladll=ily eyt
VEAD gt sty S 3 Sl gl cag

WYAY il Cu pda ngld

ATAT dsle s Oy oy cogill Jlabads - 01 F

"'j"-:':lj:""'! ':"‘frf'l"' LT -‘_1-1-‘- .I_ll._g.'i._;-..lg 4§ s "I.IJJIJ

g gl Ladt s "
sty 3 AL ATYY i in L5 A +
S Jysly o i

Ll sy el 5 ol Jillgass A -

gt gt alle o Ca e el dlatal Slala

L KO £s ) ey

ATAA
10 Nunes KRA, Mahier CF, Valle R, Newes C, 2007, S il el S e, Al e
Evaluation of investments in recycling cemtres: for
construction and cemalition wastes in Brazlian &
municipalities, Waste Management 27 (2007) 1531- ol sl _ade ol ol st a0l dlga laacdli Jhiae
1540, journal homepage: www.elssvier com/locate/ E
ST .1m-u1-!—u‘:lj—l"

13

Ta

. Kartam Mabilet al 2004 Environmental management

of construction and cemalition waste in Kuwait fanaww,
seincedirect.comi)

. WSF  Ervironmensal  Limited, 2008 Collection

Technigues  for Construction . Demolition  and
Excavation Wastes project code MRF 107-Final Report;
weowTER orguk

wiww.urbanindia.nicin/publicinfo/swm/ chapd.pef

3 i Jpeoll o wal Sy s ppm sl ¥
ol Bar 03 ks sal) e stlas S ot Pl
NTAA impd ik ails Sl sl ) Sl

el gt Silay Susis e 2 b Sl ST
A AP agsa dlgs Liuggcdli jl

ad sl iy S Clallisn (sl e idls ¥







VPE b | V3 [l nas e il T a4 | il

LS 3 5055 b 20bT e el oy (6391 > s (S prnne 3 (5o 05233 (3158 il
ArcGIS 1331 o i SaS @ laa )

Sty ; ; dilay S e g3y U b e 4 3 ko 5 o s adlay L0 g o g 15 0l0er
i *aﬂ;:ﬂjfwn RURCEN 5 L) 5| iy n ogeyn (o gLl 0053 SN0 4 e iy g e g

B e I L e
e e e L P
IS, A YOS

pladl ol 3 sals Sla s g3l mam g g flss o o g9, oS sl ol
ol g3l 0l al it by mlins e g e 5 il ol i
el 0 L | AEGIS g 15 ) S 3 0wkt 5 el e el o el Lo g el
higes e mati sty b s lacde 5 TR0 Sy g e 05 casslie e
gy g S s 265 Sl lmialls 4 80 ol it 5 glpes
ks

fs o G il s ATCIS o 5 (> s 5 Al 0T Sl wly

ey 2l by e Vs b AT sl Sy g e

am gn il aeme
it 15 s i Wy g pritalp Jd g Yyt e 5 L
ol s onsl s e ol oy Sl M sleer
SPF{FEIPRR L ST PRPESFRIC TPy I P (P
g pands Yo 5058 b | G20 Sl Cey I
bie 3 Siloy gillazm g bl m il 530 e B WL
Aoy g b 58 e e sl o W 3 ol e
) didas (s plaas il ol ol Lo gla fSe (3 5
Sl 397 Soady 145 Do Slalllan ol aysF
Sl e sle g sl glasle o g Les
S et s iy B gl oSSl GLiEaaT aa, s
gl poS Spea 2o le ol sl
oy pmet o2 e Sppe W A gr i Ll
et e g ol et s T L e

Y

[P
e 3 PPPCIPCISR FELE 1 SR S SPIRE S T
s galy 3 ey salgi B g 55 s
e pf Al galpas S e pomen s dena S
e T = T P e
i el Sl ald T s e e g (L S5
plmes Jals Lt & e g slaar i o
1 {..JL._.njl .:,..‘f-L-J'L IJ.;EJ d',.f. g VS Lfl.'l-.ﬁl-n«-{‘ U;.-:-Ilﬂ:{ L
Lol 1 a8 ki bl 9 il g pplaa 4y dogy o ki Ly
Sapda gl laasa asn Ve dale sl plaes &5
Jighhdas Cond e e s plaialige 4 | dila g
Sy oy e liliant s sy laay s
e 5] dolie slonl Sl Wil3, e 395 a3 Ll aSLe
NOX 5 €0, diile Al cla € o0l a  Oalf] 2004
2oyl IS e 5 glaar e 3 Ltmes 255



A5 3 p Sl s 1 g sl el i it 0y e plamien s e 3 3 st [ e ol

l1]d.nll.hu_,p,4,¢:|
(ol s 2l e 35 e g gl s s o & e aoly]

pead g flan il ala _,L..'}‘_,.JJH‘JLJAEEJJ,{W sasabil

s ol g ot gt Slaalil Gl gty g il
Ve alald oo nlen S olme b datany, sl day 2 5
Vi lidel oy gl S Ve Gl L e g mahS
35 e Mgz 0l LEBYA 00 2 Cigiee s tanl W
i s 08 Uvj...n.'.:“ a,:'-d.ﬂ_..'_,h_.h;-l_.blﬁ'.l_n}q L Sgas
AN eles 525

0alT sl sl e Cmiign - | fSy

(bl oy Copmm a§ s il a s el sl 2 o
AT oy by Sl sl i s ey 2 lpam ar

i 8 i

PECL RO RUVECEIC JV SRS CHRSRE L7
o B B A

JplagSaneglls ol olal s oo o loe ¥
cgtile s s e S M alalh LS

b sy sl g e g el T
> e Sl e (AU 3 ] il

L kT e e sla S 1) 0 Jpae
R i Ay pp A
i \T4F \TAT \TRY 174 1Ta- VTAY VeAL | Fe-AL
oot | s | geghs | wutt | Wt | oot | ot | e
Fravh o ik ol L4 Y FLIAF FaYAF AT DALYV SALEY VA ﬂ..lL!i |
38y 2 R P;fﬁ"fuﬁli- il e ‘Mﬂﬁﬂ-‘m:‘j‘imﬂ-\? |
- e a3 L b ) FallC 00 Pt Fiy % by pthall
PAAAY 5y, 50 300 sy 8 i 0 ATV e a bl ® et £ | @fade ‘
S CPRPPR! T 1 1L LGN | SO YEYR el | |
& Vs = !
e a TRl TVFD las s Mo prtd

FA



il p8ad 3 paidian i o5 o al

Wy s sl gl | Glealel Sge ptovan
3y, 2 e i s AN el o
3 02l ol Slae 1oais ¥ ), iiloans La L 0 S8

s eali

al] gk iy oy ._|'._.1...a.:.:~;.p| 1»:,,4.-._.1. U

T gy s w00 f i ladias sl g ilbia o=l
W o T aedlbied gy lmaile ey plo g pisolad slpe aica
Gdrpl peimen Codanlions F bl afaie 4p FylS
s 3L oy cglyy Aoy )33 0l s dileny AN
i piom ehlde a3 T ) eg 88 Sliel i 3 ailauslany alaa

e sitsna £ Llal )
et esdeslind e S o515 el it ] et dsidme (S
sVl JpadgpSlndiaryl o 5 (M) 0 ke J5t)
gy ohend ilay e 2 I FFr b o e o 05 28
pacnli pn gl s Mo slid ol plosisli 52 TF-
i T reu EY T S I BET L) [ET DO S S
EF PRI S PSOREPL e s o 8 PRSIy p P P
eyl ot aslaal V olat Jpad ol gladndh glgie elS

Fromphlacaloag @iferer bl ule gt conan
Il ol ool 51, o o5 i

L]

oyl gk 81 ol = A

s 5 gy e Sns Sk

VoiaY | PAAS | yeiT pusladale N
oa | TR | E i ¢ S5 Y
VAL VINF YIVF Silplh g et 7

vias | vHet | AT | e \i

A5 pladl gy

2d adlas ) AreGIS o8 ol wiley ARG g ol eia 2
O I O PP S BTSSR S P R
e deloes (VS adg il a L Al ol e
(PP TP SERRP LA g RO &€ &~ VP W 3y
s iy et O (T Al g Coonarr S BY. 5080 0 5

L

e 0 S0 550 bl Hass v v
by o2 puadigen g Seyd Ao S (o0 45 jykilan
el ) py e S | Gl aloul i el 2
S apb g Sas e om0 e S Lg e o
eanez dy logrya gla gl e f i sl guns
S ey S5 Shesgad fl g sl atyi oy
25 aolisin] Haw 8 jlad 3390 p2er dusilma ugm prnaza [y
ol 038 wdlizd i Jeasd Mo s pons ddoes Siga 1]

) I L

PAGR*C*S = o sl

D

A '.:1"-:' Jﬁ"'}'

o po il cod Conaz F

(Kg/cay. Inhabit) ad 5 elaea Wlane £, GR

glaaz o ps pina e o £

Gl o o &,

PYT I PRNPIR-SUR L S T AP L - 1 | P T T
oi; T aF ¥ splear s ool (S sl opplaes
o amiedf jalailom g 330 2 Bl=d VIV 5 1T ) i

[¥] o mals b il g plan 00 2




ATCUIS 180 10 e oy e il ) s s okl gl ol ilacy 53 as masason il pasans 346 Sl 0 33500 [l prltilSin

e e = u_.L.L'LrT

pet e Jas ek olale by il il JBS g e Ll
wakise igim o ke i 5300 18 Jl3h o a2
— Ak
Hlomy plu g Kzl 4 2265 iyl oles
e o A (M) gl 00053 il Lol
pe te: ol de s = b
s = Alepils
¥, e () oy e il

e e e L e T

B8l T s g g [ Y

daiyi g g (2GSl gl penie gy ol 0
Aletlagr ot aied a8 Loy Extension JSe AF Network Analyst
ol 2 ealiz il el s e ¢ M LT S5 ARCGIS
S bl o a0 e b el gl l5 4 bisle s ol 0]
) Jalit aF it oyt Lugg Gl T ity i o Lol 45,0
Ay ST o L i Sl 8 S dgions o O iy Dgane
daal e g plin ) Cudpima i e U e b e (3 LG
[P asly oy cilioms clrglo o Sb 3

s s g 99 el il e (g plpas ol s
ltilony silocg Ay ool il b 5 o SEIS claliln
Ealaar slmaes ol g Soalals slars LS G e adliy
(V)alas 150 00l l ss Jaloel Lils, flans pomee il 3

(B3 (83 (Fhaet IS8 i ke 3 el
o3 oM i 22l ool S e Sla b (sl )
nul_'-ltl.vln.ﬂd.ﬁrﬂs.nﬁ PL g JS:'IA.”IJ r..;.....Lml..._.-.u.uL...:
RO PSS SN 3 [ 0 TPt

Sl g SR male gl e ladls o)y GRSl e -



ey y pula o gl

a8l ol pal gl e ot lptc ol g5
Jrame Ll et plas g gt (0] 2 AT 25 e eyl
2 plot e 3 S oy jimn b Uity S probe vl iy
Al e s lasilay (gl 0,2 i e plasle
ok Wt i Ul plodl s Lolgs 8 g AVCDIS
Sheans g Mhose 3 e (03 30 il (b dopline
G0 b b (peionad S £ gl il eemeci
ool Sl LS o g il a3 ke o glaa sle e
Al ey zs 8 ez o Bl Jad e al My 5ed ola aca

Ayl Jar 4y o by Sl 55,0 g g

Aol
&L&I.reﬂlhrugm;l;&.?@him I||
WA 8 ol Gl by 5 540 laileny it

2, Aharo A Palacos MV, Recogida ordinaria de resduss
solidos urbznos. | (municipsl waste collection, Part 1),
Revista Residuos 2000:55:24-37,

3. Zzmorano, M. and Molero, E. “A planning scenario for
the application of geographical infarmation systemsin
municipal waste collection”, A case of Chumana de la
Vega {Granada, Spain). [2005)

4. Instituto para la Sostenibilidad de los Becursos
Club Espdnol de Residuos (ISH-CEH). Economic and
enviranmental analysis ofwaste packaging selective
codlection, 2003,

5. ESRL GI5 and Mapping Scftware Support Group, "Arc
GI5 MNetwork Analyst: Routing, Closest Facility and
Service Area Analysis', (2006

6. Haradimas, M. and Kolokathi, M. "Municipal waste
collection of large items optimized with Arc GIS
Metwork Amalyst”, (2007)

@1

|‘,._SL_.:...'§J: g act Wb g “"":'PL"“I‘;_';.J'::._".}I&I“'#":'
J;ﬂ-ﬁ:‘,ﬂhu‘f!

aSpinidly g SRS silasy gl a0 (g p bk il gl gens ¥ R

..l.i.h._:ﬁlﬂa_'._‘.ldﬂksnhr_.._._n ‘.1‘5| u..i!,..:(M ﬁ‘,t.p.:hj.f_.i‘._,.:
..";5 sl i l.?l.'i'iu"'.l ..L;,,..I!lﬂ.l.nﬁ

e sl g g ma ol e o pls! |l s — 1, S

wilslyii 5 (58 dod
W 39 e sl s 5 slaar (sle s i w4z
5k s €l 5 AMSe 0 glay UlT ARCGIS a2
ot 1§ s ateien Ly 9.9 1 oy & wiyesd ke, 5 5l nn
el sl s e iy g S S s il Bilnd e
B Tt R
Wb g plucillanil & Sl oo Sl Cl g s clac L
oy 9 S o 10,5 30 >l s s .2
.L?,bl.l — e "h"""L"—.'.- -IJLli padd a:n.‘ul..._—ll' Al ikl 1 A
§ il Auile nimen g wipd oo cpslmam g gilss i
G0 e adlge 5 ol S50 w ! g alaes b







PN g | Vs it | i S il | a8 el £l

SN 58 By S 3l ooliiw] b mileww (g 59T man glbg 095 Sliai pannl g dalid by Lisg il s

b

o i g ol s el e 26l g g Je S il Gl 0
SR Sy e ol 3 095 e AMCVRPETW) "sidasy Codilo g Jajopne U 2 2T
2Bl Syliie clacd kg el otk g ol AG Sl Sl S, e S
SENT ISR NPT S  T UL O O S5 )
il § My b o Bl i iy ST Bl b s Sl ol galar s e
ol b o sl gl sl flae ) oy 2t I6 s 20y bl 0 T I8 e
o 3at e lprt G IHSA sal gl sl o s CTI 2 O s
Sazg® slad 3 e aleg] Bloa f soloni 28 o sl ki plag ke 3 a9 slanrlyr
i pr sl s s aale g sl et G s gl e e S
et A e ape Ol e Sl el S e s s e S

o fhatlas oo pite s e jems s 28 S mdiitlny ol et gl claslly

Al wamg by aab sl ol o aflyag b
) il o bl ogolie ey Lol 13 e s i ]
bt inaeli ) 0l gl ptile g DU LT o g S0
kg a3 S plal Amely (o2l Jao syl dllia fl 29 e

S [¥] e e g

Bk s 7 5
3 oo o i b el g ol pesen Wi 3 sltnciia
{CVRPTW) ot ybo

e oglidin a5 aly o VRP B —a ) cus [Pl CVRPTW Al
CVRPTW. allocs ol el [F] ool 308 g
2igFp el La NP-hard oy pee Pl—s S
Lol OVRP Pl i o b iy CVRP Blca ) clasgamen
) K AT s T A s ] ol g 23 s

a5 o s 05 aales pom el gl g oa gy 8 Johise
Gleym o g laLali fpntne g 00l ox ks Ky dp loryn o f 8

Sl LE,'L-‘I_—J

=

PPy
gl o sl g e gla il e ] s 5 i s e
woole pla slatyl g Koy g 55508 ok Lalyaa 2l Jab yo
g Bl e a0 Jeod s st gl ol g o plasl g
Olgnetn g Sl Jli el ol 2 e g ygain e Gl kel
g i JALSS o o sl il il g
A il dr ol el g Ko bl
s sl famad (peper g Jlads girdose o 2e s
el g boams e [N Tl te a2 g
axgaleg g o el lag Slaolis b ally; adal fag bl
3 el Contl g ol (ol iy ) il g oS
Lz Pugileiagd Gisal a ldaleg 2 b egas ol
o ot (FopRa G S 50 g lacslensy S8 5 0l
drg ol Saljh Al et dasal e 0 gl ea STy 5 die
gt el (5e5 e Sl e s b e A
Vo pa g diled 55Tl Sl slsais s Al
Jl 20 Slay Ly i s e Sl 2 0 0l )

| Capacitated Vehick: Routing protslem with Backhauls and time vandow

2 Hybwid simulated anneating
3. Wasie Mamagement

ar



gkl | __r.'lj_.....l._-_'.tui.ﬁ_-'-ll._r.l:lhul._l -'FJJ'\:""-" T e R I

et g Ljlien oband ¥ (el semiaga I e Ll
K e cadde g agraalel, Al 00T Slawd) wilels 4l
(e rtad o5 o gl g i (o Shan ¥ Sl e
Sty e s lilag jf fai At o T el a2
R F S A N [PPSR
alans F oo 3g3 e (In ol a5 gla s 1 (5l A pama y5)
Jmaglead Jelh ¥ ool pamta e mat 8 ala e Sla
Sl dagi ladi o X e A Al et (S ) Wl A
e Uk 3iEaps etle o R S50 0e B Ly e
Jaubd el 2 gl el e Y+ Sl el S
Sl e 4l blog gl St M) 8 gl pnd
Ce—leps o a3 S5 dhaj oy et e AT o
Pl g ] o audad Cg e (B VT S et
R et P S e s B
s () Sy Lpeela i T g o0 calai pu I g
o5 ai R JE 3 e ) S 5 ()
A5 st o o) gl 40 10 Sl S £ 58 (gl b

i el s s e

Al & o et (5l padiin g o il L oled Je
1ol 13 S ggees dy o Jha gl il
w3 ol e atas sV

8,8 aliad
Viortle oot b asly o as sac v

Vel Syl T

i 51 41D ¥ Jebol
L=0 4L =0
Creile busia S

(o055 32 3 iy (5 dasata ey A

6051 (0,5 2y3n modslo o

V ke g 52 5l oyl 2 55 Slajy arly s asaia Py
5 angema gy ot dype sl eba sl Jolis 11(5)
Vil assemep; 5

ol Tt e s 10 peata

ooV e dlsg a4 u (1, ) £ A Gla¥ 4T Fyge 3 X =
wodl o b by D ge ful g3 g dad

g2 gl e b o b i e sa B
Pl Py Cudib g poi g (Sh ooy aaije e
Al e Jalo 3| S by g ey Sl T w8 0
shon laas o ma 3 S g o Bls gl 0 B G f2]
B 53,5 Loy (il dgils B ¢ Il 4 4 azgi L
Al ca phy rlad o algF L glahs 15 gl pans b
ity ol 53 Wil g ita b iy sy LVRPTW Bilws 50

aﬁf T o L:qL‘

e 3 ) )l gyl anr 18 Gele (gl e alls
S e Sl

S etha s e iy a0 Wl 335 3l
i e olaat pad alpen s ally) o plfle e g gl pes
S VAP e dgamme 0 dlls i il ol 4 o e
el G i aile ) e laj s o ssle ally; (e
(e s Ao Fran Gl 0 by e L (T
Aplyp o), jtna &1 Jloma (47 )3 o 8 A yln
ek 3 o0y Sgdoe TRl g ) amls 0 ale
Sl el gl il S 5
sl gline doso B gy a e b yedle £ 0 | 2 olaai L
35 CVRPTW sl oy b la s 3 Sl oty 5 0
L e e
e e B e e
45l g Wi e ey 0 () (e
s ol o S Sl sl o ses bl o) Sl
VAP il 5l il o o Bl ol clacl LCVRPTW
) Casgbone B 4 (g MTSP 5 TSP o TRP 4 VRPTW) sl
iy i gt e dg g o Al > o sy i | (CVRP)
D12, ] 48 o S il 5 S GDANS 1S o 2 3 095
s shaS anpamms A=fiiiJED b 9ot o o) asgazme fi N
SEIET RRRL CIL JUR B DSE SO

el d 0

prttall s oo ot gl s d atod 0
il 23

el sy o2 gl s ilo ) Sl dguna o iied g3 o)

1. Heterogen=ous

of




g el pdle s s

V oy (g o] s SlaS 2V
dts o
"\'l.l.nC'f.r}
N N ¥ NN Lf_i » f.."
C&}_ZJ 20, +EJ‘ C.C, -2 Y de WEP D ¥ € i Bog Hzxﬂr:;
f=Li=2 vl I« j=1 b=y
S-El
N
N zs =7 Y o )
i=1
N
E,‘[ﬂ: =t Y ov >
=2
N ¥
¥ Y- v i1 Y -
=l =l
N ¥
D 2= Vil i#f .
= i
i N
Zt}j —zx_u Y >1,v 5
t=
H '!
¥ di( 214)52' c, v "
i=l i~
N N i
Z E.T:{_““'L + . =-1p+ Zr“[—"}{m "
inl J-2 /
Ly i x =1 vy
Zu 21 i x| =e Yy A
&y L’:c_,—; LT -2 N 5
Yo NN )
Zzzx;l‘:r@] vV - f)ls#d W
=l Fw) Je=|
Xjj =*® Wi =1 v T
Xy & ELY Svhile £,20
kY

Oladsd ol B Canasons 2ol s,
st ag floes Sl f o Mleca b aS 05 e fola |,
P8 a8 sl s g e east |28V g, 50
of 2 ol ere g bl e e o
.‘“nl.:.._..‘ill:l ¥ HJL:n.....&-ﬂ; P ey L;Lﬁlj. 2 =Y ‘ur;-:lLl! oS et b

~:J|J,I.GJL.JJ.;_._I.:-,=._,!‘._§._

3Rt e—tta ‘-,I CL e am— ) 3 (M) slasuagao
adlealac ol o Kl g antaalindBales ) o

1. Flest Cost

| a8

PRI WOTIE JCRON P e S RS 21
il e e b (g 2aF m Jo (Sl
oo g sl Sd b a8 Sl g lae s 5 oan pag
S (T 1) sl Cungaoma 2l il o 5 IS Sl asa
gy P e g Gkl g Bap kel & am allaa il
shecuagion il (S slat e S Bl Sl gl
Ay 335 5 pede oK g o8 el ol SEILE (Y 4 ()



Sl gy i L sy 5 s (5 s shan asms gl dabia g b yiens

il iz SA sla alL

3 P e il s b s el by > Slaad EL
oz il gl e sles sl 25 MTT
i) g Jas =X e falf s a cady gles: T
Ly domal

T g { by adl) Lax o g aad i pho b i odi i N
L T

falr )5S alea: T

mlin STl b Pl ol iyl b ades Sl
cste sl alony 4 5A 380 slins bl b8l s tiie
e byl e g poa g8 et Sp e em 2e
sl 25 T 43 5A 2y 8l gilasnily

r=00y X =

O Sl ly X7 adgl o sl 85 SaS e ¥

X=X ¥
OF Yy s Joln T3 s 7 < MIT &8 s F
=0 3

N L i delan <EL o5 Al F
il dalai S am iy |, 2000 4 TOPL (glagil gl 1 55 N-F
o5 dalyi dede o bt ol ot ) SLS gy oS

RPN oYy

AC=C(X™)-C(X™) v

son=n+ly X" =4""" a"&ﬂ.!-’__x_ﬂﬂ‘{u_'_ﬁ X-¥

PO 3 Sjpe gpl o 3 XM = X
ol
Z =g Tr X-F

X'=X"™ ynant) 48] ¥Y<Z 0 A
r=r+l ¥
=T el A

X oS e A

T C L TR
B T e Vi P A L 8 B
.[ﬂ] J}M'

1. Epoch Length
4. Maimum number of consecutive temperatune tralls

il o g2 i Bieeinaf e (V) g ) ) sl gama
g g e s oF Caal fplaiisac LU S VY Cudniona g
il o T B i G

9 My, > (5
Vadsl o udyi o safl Y
s=n-11} A
e alfinlasayf oy pSoajicype sl ied o A=l T
=5 as
ﬂcm-::cw JLIL.‘—':"“ | ")f ‘”l'J .‘II-:- U oy it T
V,eY
S=8—{f} 2 =1+2Z, 4x; =1 ¥
gl i (bl s Sla) ¥ o F (slacuspimeat Lile; b
AR L e S g

Sl ol e S a3 a1 e )F oF il 1o
JeS afr

1,; = o

F=5=1JI x-a

=7 ra
X.=1F
(Zy =D ol ae )] 28V Sgdgama) laj Cudgima STV
V=V WD gl sy o oS o o) e
i s Sups ol 2 a g VanwgnelCLE 2 514
S GRS £ T RIS PR I

SA 5ol e jpil| gilvesly ¥
bl e o2 st g JSSh 18 (slag s 5 ) S
ool eT e ez Bl bt E e o8 o [P (SA) su s
Aal af anly e sl e ale vaa Bl = WL
B e e
& boes dolaly dgosaale aall 0 g g Japo il 4o
ot Al g gl les o i = Sy Ple kg glrus
el s o J 28 g les 28l ok bppe 2 2 L

ar



bl oalyy ol o cos atee

o lona pults

e B aal

e gl s gy o o 4 st Jon s ina b
1ol JFoal Coant g b ol alin g 5 00 it
o S ol o lima Vs 0 e a5 S
wlamalls Saany  20l8 dpds T - Sud 8l salewsy
e g ks e 4k A3 33 i s
drgi b Jor Gl alian ia (el 0 SrgS g deagia S
S a ntel Celeron 2B GHZ 2 3a. al¥ 2 Sl et i,
'5"-:*”.15} LI TS E SR € Lk P TR &S R R skal
sl loe gl adyl o adyi slansy o501 a8 ms o 23
S olg Sl JUEe a0 e L gy i oS
Cele shand ar k g 08 e iy Bl J e oo
0 0 e S8 g g0 sl 0
glpedam alicae S lplf s fada oman s o L
ot 003 i3 ead > Bles

4 g 3) Al e g Gl (0l 50 2-0p )
ol g s b ot pesnle o b S e R
e o bl bl e par b sl 0 8 sa g as 8 il
e g apios b e lacysgion &5 (5 sb 4

Sy
AT { g et 30) AAS A2 pn 93 il ! Bl 30 10T il !
B 5 1 0ty gl el 3l 155 1 o K
TSR P PTINE L o0 SIS, ol 0. JC /PO R P L
Skl g wms o plag slalusiime AT g sl ailad

00 J58) 342 aii ke
Cpu=Ps
xg{\ o

e]z-opts 1ont gm0 -1 Ysie

Epntalmd b Pl o 2l — | | Jgaz

T
Mo NIV Kk Z ¥ gy o gl dom dler elngs, oS
OFV | Term 1 |[Term 2 Term3 [CPUtIMe | adyl | ales oo a% | CPU time (Sec)
vl vl v 4220 I fsaear| 5o | s [mivaal o N Sl
|
vlalv|x {~=' Yo | BAYA | AY < ATy & >-1d
£, = |
1
Yo oaly v =2 v.isar s sive| Y > 18
#i =1 |
FLE Y| Y e ey (Yo1REER | B r—arﬂfi & (F)Y . fd
alEle | ¥ lia=) v parrr s FavEr | ¥ ¥ =08
I; =]
2 2 B T N 2 4wl 2 R F'a"."*'fI_ ¥ (r) Z-ld
- e | | | |
VLR XL e (YRR AR AT 8 \ >
&y =1
LA 9] 8] 5= [ fveisr| # Yelew| A \ >+
EIEAR AR S "1 velavaad | 4 | e avyer | A Y -1t
e IR W S T T SR SR TS & B (T >




Sl g g S 319l b sty 5 33T 00t i it 3 4l bl y b s

T =5 E=100, MTT=100, a =095
[+ 5 il poslyils y boleai g "M 5 Lualgh o i
SISl Cge o la g F S e St B 1l 0 8
I e N e e
it e s N o 8 S 2l 4y ol 4 8 50 Sl lal
ey Aol b go)Falaa 2lAIL s s S () ot o
Soghis ohdes e oy e Rl Sl e g e
Sl ey gaeya V) s 2 SA Lo g ool S

el po oiiniis BB oo 10 pulid a2l e

SA s gl gl Y
I g kS B et slad 3l syle el Al 1o
sgs S ey il o 8 olad 3 g ity et J s
A e b g iy iy > 6 B HB (L 0 et e g
Ay by aallonty o pikeas gl e 9 el 5w 2 ]
B} > ool o sl (e fol (f SLSA o e s
b i ol el et e 5 e gt B
ooy 3 5 s e aid o g ey AL L lao 8
el g Sk ol ol 4 0A gla Sl pss pe Sle g
oo ds g Ppene ool ot Be e daeg L ola

1ol | ot | i iy | gl

£5 Lemuiilin g A g fo xdio g
' | N | v &k | ¥y GAPpPS) LB SA
| OFV [CPU time (Sec
I Y- F \ ir. £ MNAVEF ) -F | NANFE w Lk A
L O R e ASYVEF < 1 -F FAGE « )7 AAYY
¥ = n T ix- LYF VAAYE x VoY | 'h'T‘iTFi 'IL B 1LY
X Y- g r e Wi ___L"idi‘_!’_:-cj-'f_ T e T B !.-'r_ ! 1a8Y
Lo | & ] L L A VEIAY < V=Y | MAVY 1Y vavir
| # | % | ae | gl e | by VY)Y AAAYEA Y qrrF
4 1 Y- | - i £ 7 N R YIYVa-w 1-A ¥-FA |
o eallbagmlo ¥ e ames ol taliloed mcunlia ol b les

il b 5 ol s 3 0 58 ol i oy o el
LaSusa aplidaml o dans ally ¥ Joss o lad gl
sl el Bas 3 ol s la il s G g e
By pasbes aeld |, Do lan e 2l g el silinad o

3ypeisim peibe Shins g (ol oo il 99 o 50y waua ali
Sudyh b cntla gz o ar g eas e Ly 2l aalizad
ol T 65 b el | hiiglice (slaat e
Fiolag ettt mailed canslan ol tuled 3y Jda ol 420
{pasd g gy St g p0atlS 00l o0linal (il a4 o

iy bl Ll
gagatalba s oS Folpe :
I_Nu N | v | K| 2 OFV-SA ‘a:f—;i—c-fh; T;.—E;Lx E'JI"J *'h-[—s-é-t ;.J-, ':f;ﬂ;‘*-‘
\ ¥y Y L YT & Vel AT FTITY 1TA
! ol I N T AYYY PHITE AYNA
i ol BN E \ FaPx )2 VA-IFY ool

1. Lowor bavnd salution
Z Drigin Destination{03|



"_;_:I..h J.:ﬂ:hruiu h..ilml L

e

3 ol by ol ps” mlaas sy alle ad) 20
by Sy eslarallales o oalaes oW1 o tilaslond pund
el alado adli ALL 08 )ne dalllan Ko g 82001 B
NYAY fomgs il alfsils aulie | aige 0l
et s e Bl i S e
S8l gl L 2 LBy e glat e
il ATA=YTY 0 Y e o 155 3  Jom deliitibns
YA

3. Sahog, 5, Kim, 5. Kim, B-l, Kraas, B, and Popov-Ir, A,
“Houting optimization for waste managemeant”, Val,

35, Na. 1, pp. 24-35, 2005,
4. Confessore, @, Geliano, G. and Stecca, G

Evolutionary Algorithm for Vehicle Routing Problem
with Feal Life Constraints”, The 415t CIRP Conference

on Manufacturing Systems. 2008,

5. Tavakkoll-Moghaddam, 7. Safaei, M. and Gholipour, Y.
“# hybrid simulated annealing for capacitated
vehicle routing problems with the independent route
lenagth”, Appl. Mathematics and Computation, Vol. 176,

oo 445454 2006,

6. Chiang, W.C, Russall, R. "Simulated annesling metd-
heuristics for the vehicke routing probiferm with time
windows", Ann. Coerational Research, 93, pp. 3-27.

1596,

&%

-

AT gyt 5 e st g3 vl tliss nn 5 —p Sl

e E S PR RO o Se

J sy ol (5,000 ol 2 g8 A5 S e (LSS IS
g olaz gaia LS Lo Koy e b il gl eyl
o8 Syt 55 ol L allcs () ialad se ddsi
21053 b5 a8 U5A) a2 3801 g 302 00l (o SRS S
PRGN S N PRSI L LR L S i AT, )
by oo oo N &,F Sl g {y) o pis 3 e sl mal L
e ey oo o5 | i 78 i3 e
G g g Pl LT e (g el L
e (GA) 523 o o UTS) Eyimn same—n L )
sl - g (ACD) Sl ppe il iy ity R IMAY (K2ee
RCATE SN PRSPIRTY) E oL






VPN Gl | VT gt |l T il g il

Gt g Bl clibie ;g o U s v Ui
5 e Sl 5955y Cemgaed adgd a1 42 40

sw J S sl e 5o
Tol5 e Mot 701 el 500

Rl b b i ol
hand § A gte it oy

B skl CaigeaT ol i 035 i ) Ceipnd Ll
2ot 0T pes Cegen Ol 0 a5 035 iy pal sl a2 0 |,
IN alasl wesls ol ® oty s e g

Sl sty SveaS fil pnl S il slaty
) et T gy Ay gy Gl |y By
(oatty e o g b o8 b N bt s
7 L IO . P L O TR PSP R) R P
(Slgtad & Sonpemion Cunsd) (o coipngt (NMR 5 o 3
ol g laa /N slelm asl & ot LIV AR Y]
el gl S gpeelie L g i A0, a7 ol
oS aoly o Lad Caltshn halloe 45 Lz i, 1S 4 ComgeaS ol
[ W e e s )

L e e
Eols gy = 2l plat a8 all s (20 13 et b o]
oy o ey el e Al ) et
arlpe il b o Sz g o G e pile 2,
b haspo st sl [V] St kg 5 sla g aste ot
aolicul 2 jom Fals it late dsglan i pla Al ugens

PN

P tliaie dF Sl pagn oy el St 5 S, e Bl | cuudd CopeaS CuAS
a5, 2l b ot Jolo Gl oliaday L g tf ce S cladils 5 2]
PR LTI UL RS L P, SN < PR S5 B D oy IPCH ¢l B B P PR o
e L e D e e L
ety BH s ol S NHNO, i (ae e msl 3o
Lo ol sla s iy i R 300 SOUR gl i 51
oo 248 oo s aalllne (o 2 Lo g e g ol UL 5 g )
nappen Ay e o bl SRSy apile F on SOUR st ey o sl et
SOUR Jubia 48 s sl aalllan 55 b gl g2ke: k) g JalS ot

il G Ci paiaailas wllyi o M0 AGVER, o) 228
bl 2 T, apa T S e o g S

daiils

ol 2l 5388 g0 45 Sl (g3l ldlie SeuginS 065 lyd
Cometi g ey Gl Bolond ] giidys Cogeal DS 05 e
SRR gy POV S 5. s UL PR P R PP I
wsle i Sl e sats Jydta iy (ol dmgs oS
y ol plonit La a2l 5 gn o Sl bl st Jl= 3
S sl aalllas 8 S8l g pdad glayln 25 281 g0 2
Cogea Tt Faly pesal (gl (53 M0 gla gy g 420
Ugen eemi 5y galin gy H) I p s ated 0a 25 (g0
Pl g gt sl Bl Al sgey Sy
et 3 e IS ol [¥]) gmgs enrsa laslinnd plin
Sl el ced S A s e ol
[t azas o

43 e Covgeal TubS ogd (el o 2l Eal,
T U b of i i Suls s [Flogy 0
1 seliia Il cunpeas Jaatinl gl aid Bt Sl
OlelT gl o gomi ar ol Cogenl 3 skl Cankil3 (Epky
st Sl b gl il e o s IS sl 2
gl 4753 5l3mm |y b oled s hllS Cosgoad Conte pailiand

1, Maturity

Fi




5 e iy 15 et ) s s | 5 i i S8 bl el

3 g olfislasl 3 ouligvog 5 iy g B ot Lyl g0 ot
&0 Syt chmand) C/N NH,2/NO, HAFA sl 03, 5 5]
8 o la g o an il colacllad o T Slya ol gl 4t
IVE Y ¥ s ols el

Ao aih eyl (Sglee oo e gl candia by,
il o 0 o ol dhath g S 85 e 300 D50
ciliges ola Bgs s 00 088 (L el aleaylieud LIS
B i AT gl Sy SgenT S liee el Sy
Ivlas s solcel

“r2 Olzl 355 5 o) Gl 9 45 (Tl Clallln 43 4y
bl Pl e b8 2 T p el eend S
Bjyn iand Sith s byl b st Jize 4 M 4o a5
Bk Gl i 5l i el S il 3 B 18 sslan
Aulad sl g slaadan jlgaly S gt B g
ploml St g3y 2 8 Flilllas 51 o LB R G L
(538509d Sommpen A5 (i 5B gy 2 bz it o
g okt plal o8 Slalllan 50281, sla fgy Lalaly o e
[Vl atoads (vt j5a8 By i 30 sl 5 s (sl L
el e el (1 153955y oy i ! 2 R
] e 5

Lo siq 9 2laa

38 ]yl )

poo Vol 2y ol alnd (g pS)) it ] ol g
S bl G 8L i B om e (el
oh 3530 50 0 igmr 8 855 i 5 glut el
P eyl g s cans 4 B ido o a5 0008 o sl
355 8 a0 S 3 il 55 im0 0358 g Ml
Gy S A AT e o les s Simas g diga
A D ppe a5 g ean sl ools gl il el
sl amiio o yi8T; CeanB i Gy ST 00 Ty,
By iy Gl il S pplaan B ol b St
sl aies (ol by ea b g adyl shaly ;51 oen 1T
e s e e I R T
etS ko ja; Troag® wdsanal g

1. Stability

ol dlymap oSl s wls msl ol Jyall e F L3
Sz g Sacb piie jlew Wl e utnal o Sy aly!
Sgh il Sager b slge 380 bl el gl S U
TPl i Sasle 4 ga LS ala Jle a0l e
Cunsgen Eslt (558 0t (sl ly als el 5aS Wi 257
acdyl Slga b At CosgeaS g sl bl ik en T 8 e
515 PP N R Pt L IR
i ol o el Jeall Se T e sl ]
Esbialsjil gl oSl Sl a3gs il cagial 298 5
B e ]
el s e & Wl m il cgeaf 0pF sl Ll g
ol isl e gy ol o o [Pl s [l
[V e oot o g cnmogpa b e 5

gy e e eimailad o S g s il e
2 pilhe e syl g e 71N Pl 134
oy pyie i o o il regs wlta sl b Ly
L s e 5 o 0l s ol g 4 il e g
e 4o i o 8Ly 0p o igema iipeaS AT T S
eyl calim glp p s St il g ol el 2l
Ay KIS T L S,

Bemal iowl ead (e Siigea St ol Al iy lai
L e T S e T ISR AT
w50 an s ey Custi bdlay 5 G eca® aodl izt
ctlanly ba o |, ConeaS L g Hue ¥ o | 50 350
iyl e oy bdley 5 ol ilg s oy 5s
Jokiites 5 tine s 2ty asts

PR e el el C T TS (T A EMOna
3l Jolaes T3 g S ) pslions sl gl o
Ceigead (glea dul S ol Cos sp e o] diima a8 o
Felat il chn b Jotaa

Seti phies s Fajled gl ol slo el S e a4
LY 4 PP AR R § B BLTOT S PRV RO
LTI E PR L SRVLSNRE PEUR H PCRR R T LI e
5 oned 81 L) pH PR daa e 0 Al e e € ol
aS dinan alail s a5 2SR ulia s n ST clale s

#Y |




2 3 H5a s

Elgil galo g ent (g alaer clpdol ot plass F30;, oa sl

1352 it ol et e 58 ], ol il
g e Ol neT ad gl 18T, 4y g0y Sl gl

iy b e gy ol LBead iy sal sleidle
aylya¥ aing s ol o lpkiol b i oyl il iS5

.:...|p1.14.:‘_;.J,.1:_.-Ja¢Mj¢f_|‘ij&th_‘.- C_d,:nfibdfﬁi__,_.fi_t.}fhﬁhdi-—ﬁ-l—:”mJ
ASlies | Zhulesogs | TRN(g/KG | {asps)oub, | @Kal s ON (Kg/m3) s
| =
Lh f ™ YA 7 YrE ¥a W
St dagar aS sl lcele Y S VT -8 cles sl y gl g ¥

Gl 3l e B i el L300 2las o Celo ¥ Sats msaas
el Mk g (ke e el Sl e e
VS i il 3 508 I o ke agad e puesd (VS)
| TR [N PR ES
Loy J ealinal b g jans e il Sollad 36595000 ma il @
1 Cecagead higas iy gy Sl 2 S peal omiee K
p it ailal o o YITTO) A J5 padajl s Ll 55047
b TF Cats dy gt Lodlo s ja o LalS dadlisrl ol s
3 s 3,5 WLall Gl )tz g JATY slas 3
1y ooel agamy & Cgeniliges ka8 O Cose ay Jolf 55 0m
e e g a2 § wils dlan b sla o gl
e o
e g ity e o Sy el o], e Julm ) ke
D0V F] sl S gl FAD a1, )]
bl asis o o WSloh > B 2 ISOUR »
ol Ivvls g 0133 Lasaridi and Stentiforld
J.Lﬂiau]ﬁ‘ g “‘I“ldr:-:a.n-’.vns JJP.'-‘!;T—:']JI.-'&;AL;JSJ
Aiba dg) Lo 3 me gl 8l g shaeslpe
il dols aly | EL o8 adilal J]Q{EU[JJQL:JI

g edgad }|,

5l pahis LlEsl e s S g s e as
AP e 2102t 1, D0 53 250 i o sl
o 1y IS g3, 200 e 0 ol alind ol sl
it e (Celu TR L) Cael sz S8AE 3]y gt
L st g adgal py |y ey e poa 5 23EDO

il I, g 8 m AL S ],

)

sVl o a1 g2, 5 sgmpe g o6l e g
e e 5005 e i it el AT gl s ety 955 0
sl byl igas e Tl (V< g gl g a Y
pary olaleg) dlolibl oo 3 coluss o jlad A5 1 ad s
slod 2 Ladigad gl ;o3d dy Sl Cajper g A5 6 Wil 5y,

A gl T

Jlei 3ypm sl ¥

B e b ot L B P ey
G Y LMINKG dgaia; liem cnlefl ot § ihina jguiiead
i e e T e L L
ddzgilg Ayl ela gl B b cln (Lo i
CHATEE o WL DR e . ISP N . PR CSR
ol ilem g T, 08 a e e Tlea i s G
o S plawldll o 2l ol

odd g pufnjul e zd )l B
PH 5k ns 3] Ml INHYTING, o Lo dalllas G 3
Seetd Y i) g SOUR 5 dal g gl it
sl Tl 58 e sl U o s £ AR Cgn 38
Sigley 5 A A Shile JUlnS Sl U5 ) 8 e

e nr,Lb.ﬂ e giainel

) dipai sl eoal S T (8 8 eSS g, o




o U b (4 ) e S T 2 D 3 gl oA (gt AL s sl

e Slaa ot adsr g 0 ediaails (AN S) pH oy Jida
gy g gm Sy PH (sl oly gl i el 2 a8
aigy Keledyayt by 135l By il 29,2 151 pH 2l
P PHyass e ol Slidlay, Sldgas ool oy 3 o
e o5 Sisal ad il o e it B ke
o AT ¥l Sldgie dla e o pH bl b
il g 3 PH R LY ) S g e Sl

o PH Al G g ol o I clbacid laj cusids”

Tl astys e ible

SIS 05 5 @ B s s aly) gl iy
PFTY SUTCRIN N ECTE N | S I g TV g TV
Py e s B s Casly 5 Jd g gm0 (7
godal 292 581 cals Sllond w8 ol i Ren ane
Wl o PH 2alidl 02 o pH Salf &1 e clgm s pens
a2 o STligel el Bammes () 12l s Sls anae | Lda g
cheokes 5 ot elaanal S Al A WSS (Y e oS
AL IS JEr [PPR g S S P R PPV
sy e plidl dowly fge bt 81 Lol Dl Y g
Corgeat glad 2Slus S Eh Jady oo | at . af glaides
omio 35, B STl ey g2 58 095 i oy VL o
retlS oy il e el Cl a3 gt JSDay
Ll gilen o Sl pa s e gle plaj 2 0 ]
Kin psrsl M il dlad g B abls sy o
5 slanlllne BV uallas o e ar ks gl bt i
SR S SR SRS T S P O
P olai g T als SLAi(Te o) SIS an o Khalll dallls. sy s
Corpeal Fole fam e g ank b ilsie 4 Al Col
Comagpad (opolym et BN 4 w5 i Ll s S aali
CES PRIPY UL ) ST PR A E R TR o
e Ol o el S m o BN B ol o an T ol )
Sl o gl 2 ONSIE S g BN g T elidlas s
[¥haws s gl 515511, ] 3 iy, 5 o o

Sdita Slialo s ¥

33 il 3 Fodgal LS i esgeaT Sl g S T
Camrgea Sial MK o8 e e o Ll el Zaglia g Sl
Sl o b e R e et S A i g e

domilmn 5 gl 11 SOUR iyl i 5 gamilinisr o

ethad s

SOUR= (Smax*v)im*15Ve)
(Lmin/mg Q2) { e ) ST pma 25las Smiax
{) opemdligas pons-
i a 130 RO (ygaailicines 2 Cosaseal ainod ao AT
chaals 5 TS
b ckids A5

3yo80 sa b ma pH 3 oolizoil Laigas ORP 4 pH-ORP ypH =
et TEMCC S AV oo F 5y, 4 45 L g ORP g
vt ) Q&g ) S s Lyprmilssgen gy ol g0 oy
ORP 3 pH (olmag a8l s g o % g5 (plada il 4y
Ivlass acd iyl poca

L

e}

epllad uad e LSS gl SegeaS TS e 28 Las
e plad Foy g [y 33 (G i g8 3 g 5s
AR TCH P B T, PR, L o I WP Jiiony ' BN
Taloss ali o e s (535 3 0 a0 1 olya
spbiloddad o Gl g S un b plas 5 Y g
(87 ) Cosepon (5led A5 Lim dallls ) 5 Sl i iaa &5
(a2 Fr (oL 2lod) KoLbge 70l sam 2o woncy Gy, 0
2 Sy B Slinne 3 | gy 250 99y el o, b
ednlin losal o 2L 0081, pol Ll ta a5,
sl abes U (a2A8 ¥ 3582) (57 Vsl le) aa Ll u s
Sy Smipal g0 S plandl Slalllae oy o YAzl
enlta Jyton) Pt SO0 (e Tl 4 Las [ae
4 o e li(Ye oA 2l 1n  Xian] V8] oilaa s
Ss Al 2e) ol 8 ST gt ST BT FA cm Sl
AT Siom g | BF °C shes e 2o Las lapa sl ol
Ly e dats ples el

Ehiy pH .Y

s Cageafanld g geei B IL S Co ! o2l L pH

BUTR TIPSR S LA i U1 IS PRSI BT U g T

FF



U g s g

3,5 alg=t (¥« - 8) Tiquia 1)+ Jags i caalas ] Liis o
e ol o g pons SILE PR TRE/G ) pa Juie 0
Barena [$ls,f 3 aslin s pe Covaial 3y sl s
Mgt il ]y g0 o5 28 5tz oge walllas (Y- -4
) Sonipgad Sl allad o Ly catll s s
ety 3 aallle o ol 0 alitul (e ail s &
sy Sldpe 5 als o slonil 52 3lis e ol Sollud 28las
Cmgpnd 39 bad e (paals | pmaoms ol yigean g9 .08
{011 SCTRTEIUCHPMI IS8 & ST WD P
canliun Sy 50000, a3, gy el hpaaid B loges
dlo ol Kaliyia slE )3 5500 g SlBaa i 8 0 T 20 o
el e lallas s e i S
Seledypn alm ey 15gaiend Callad (Yl jlaie doy o Jla
cacbidle o pl 3 e See gVl s Ay ey adl
Ll i AT 2t el il naf s i ol
Sl 30 S il A CeigeeS Sl i)

e igg,00m0 gl Jhe s ZaS aals s

SOUR .4

PO R SR TSR U O PR
g g ol Gl ol Soapea 0 b sl ol S
AT ek g8 Ly Congra® o 4 jod iy (giie D jpes
[rrlass glasty o, o pbl & s aszo0 N olgn ai395 o)
P B AU 5 55kl SOUR._2ubes] 1 bia
| ) | AW S P TSR 0
JSOUR luie 45 als (Lt (Y= + ) il K 5 Xia0 A_allna
Sy a8 WVF 26Tam b5 ple Moo ol o Ve mEO2/gVSh
L e
IVl Yo and oy

s olS2sls 3 AIS s o SCAONA Lovgs a8 o) aalllas
2lil il Suger SOUR j2al by 283 f5ee fpend S Lizy)
Fostinal S &5 pplas SA,F plal S 3 el S e 4
Sk gllam bwily WL oS an a b gladiga (5 SOUR
[V ]ash o on

agas= JSOUR dss o L2531, —ably ol Sl i P jlay o
38 80 e Ju R SSlis 3 g0 2 gs, O VA mgOfgVah

Fo

gt o S ol St e e peaf R
35790 gl Slpe sl Sligel sl sl il gl
a8 ol i onogea sl oo 33 Gl il 0
Sl s i g 5 e Fligal Lan Al claa] 3
sl Sy phaF afiyl iy g gl 8 G (1 2 e
IS 58 CL TSP FISLH QUL | o 1. S £ 0
e g ke pae W NOBINH = el 5 Mia en
3 PO P O

[T T U B R [CSCEPPNL  BERSLECINE LA 3, 5 YO
IV orkg s cdils o=V g/kg Sloeal adyl il aulllae
] 3 i a2 e (3 4T pplailes g8 5
(o] 095 e 20 Lie Sonand o 33 5l i S MBSl ] 6
B s e las 2l ) o Slagal palf & i tgali e
At Sy Jog o gk a8 T 39,8t CSLipal a2
o At o n hasalapa gl @ odr Sl AT e s
)8 it gt s U Ay Coonsd G RIS Bl i Bln e
Tl pjeas Lo Suloadd sy, e IS8 2o am S 248
(sbes 4Rl o a9 ) Ot g g gl 7 sy
CpelSen et oy See o es el n b YL
e il 13 2 fra Cellad sl ]l g a8 g e
{4z

Sl aead palols s o a8 o L s
Aallenn Jf (goytns i 03 5 wslind anl b plpze g o)
NHEH 2o o e s 0,5 sty walllas ool oS s
Mk a8 ol by A 38 Ly (28l s e i NOS
S el slands e bl o oo Y ) 28
[8lo, 8 oz doppuarsic e

B
2 ety gty oy o St o i 0ens e 1
257 o L ealid dygn g T tiollad g 8 o il e T
3,8 | E ot 8 ee o8 S g 3 bl ol haalic L
23 Mingaems o il Sllad o8 GzBl o il fSm y Min0 2
MQTPF/Qday Jais J oo e (b3 sl Sngen® 4 (slass,
Mt 5 g ongs Sl & 0,0 1 e g 200 TIFYE VS
w5 B st ) e g R gy ot S




G (M iy 5 1§ K g o g0 Casalls B E e AD iR R el

eogead ot glo gl 3 Klos dalllen ol s 5,5 salic!
3 3e olove g slavilas (Sl 519, SmgeT g 2
ke ] Calles NHAHNOS ol 2555 13 e i
o aisg gla il b SOUR g oll g o Ly pH
290 50y v St 4 (53855 Camgea )3 0 Lo iy
Sla L o 3. o S5 Aslan o 8 g
Cilishe Jo- o 3ol s o 459l 5, n SOUR s ey
w423 ol g3 Juin by oo ol Gl iy Seo asjos
mgO2/gVihd | a8 SOUR JLie 4F a5l aaliley -l 12

iy Cezand’ Lol Sanads oukimaikid lgi, o0

ol anlgn

i Bl )30 i S Calpallas
bl pmme i 005 pil> g g $0,20 iy
b o plelibaine o Sigren el S g g

s b yph ke e

23,5 Sy g F i ey T St 4 (Sl bye
45 deryee ¥ MGO2IGVSH ) a8 ) 4T3 clend glogs; 2 9
RIS 8 18D dallae ol Cueppad S s sazaallis
Slaa o ) MGOHGVSH I SOUR Jske af sl LLifY-4)
a1 g e g 0 e a0 3 VT Al Bl

EV el ¥r ol and e T 3525 0 o cubib St

e A g S
Jsle G Mya i g Slaiel 950 (535190 S S gia®
Sl el bask il bl el (5alaf S oo s
vica gl Al ks S8 18 BB LG 0 ee e lin
o Fy 44 s Comiga ol g ol e
halllas sl Cosonl Pl 398 o iigand dp Jidid 4T (gl audy!
il ey a5 sl aals L aladly ) 01, Al gl il
aF allode oy am i by Slaltlae , 28] g8 0 Al s K0S

Chge i e STy Bl ety ALt dimly 05

ol e i e~

et sl g

575 gl s e

&g o
Mb— Sotey
A - ,WM
Wid—
g W
?m—-f' — —
e
aiad : =
l: | B W R S B R R O G e ER R D B [ e B B e i |

L} ¥ v 15 TS aig) o ¢

(3 e
gt an b ok oo P2 st o flagad

: B0 S A = AR SRR T T O B R R S

T S TR S TR

() olaj
T3 by el el s £ Jlaged

FF



O i g5 e saga

.

2.

18

FY

Heydarzadeh N, AMA, Quality assessment ::-meg:;
in Iran end nezd for standards and guality assurance
JOURNAL OF ENVIROMMENTAL STUDIES, 2009, 34(48):
B 2240,

Ofosu-Budu, GK, et al. Harmonizing procedures for
the evaluation of compost maturity In two compos
types inGhana: Resources, Conservatian and Recyding,
2010.54{3}: p. 205-209.

Raquel Barrena Gomez, FVLaASF, The use aof
respiration indices in the compesting process: a review
Waste Management Research, 2006, 74: p 37-47
Tiguia, 5.M, Microbiological parameters as indicators
of compast maturity, Journal of Applied Microbiology,
200599 p, #1828

Bernal, MF, 1A Alburquemue, and R Moral
Composting of anlmal manures and chamical
oriteria for compost maturity assesment. A revieaw
Bionesaurce Technology, 2009, 100{22): p. 5444-5453.
Zmora-Nahum, 5, =t al, Dissolved amanic carbon
(DOC) as a parameter of compost maturity. Soil Biology
and Bischemistry, 2005, 37(11) p. 2109-2116

Khall, A, M. Demeizel, and P Prudent, Manitcring
of green waste composting process based on redax
potentizl. Bioresource Technolagy, 2008, 99(14) p
6037-6045,

Aslarm, DN, W. Horwath, and 15 VanderGheynst
Comparison  of seversl matwity indicators  for
estimating phytotoxicity in compostamended soil
Waste Management, 2008, 28(1 1) p. 2070-2076.

Ko, HL, £t al, Evaluation of maturity parameters and
heavy metal contents in composts made from animal
manure. Waste Management, 2008, 28(5): p. 813-820.
Xiao, v, et al, Continuous thermopnilic composting
(CTC) for rapid bicdegradation and maturation of
prganic municipal solid waste. Bioresaurce Techrolagy,
2009 100(20: p. 48074813

. Scagla, B, et al, Precision determination for the

spechc oxvagen uptake rate (SOUR) method used
for bialpgical swability evaluation of compast and
biostabilized products, Bioresource Technology, 2007,
9R(3): p. 706-713,

Ribanl, M, et al, In-vessel treatment of urban
primary sluddge by aemobic composting. Bloresource
Technolagy, 2010, 107(15); p. 5988-5995.

Kalamdhad, AS, M Pasha, and AA. Kazmi, Stability
evaluation of compost by respiration technigues in @
motary drum composier, Resaurces, Conservation and
Recycling, 2008, 52(5). p. B29-834.

Barrena, R, F.Vaoguez, end A. Sénchez, Dehydrogenase
activity as a method for monitoring the composting
process, Bioresource Technology, 2008, 99(4); p, 905-
508,

Eh {mv)

9.
Ad
As
Yo
Y=
Fh
*I
ad
B
&
¥

7RSS T VS I R e S o

[ N Ao R R o
R R T BRI ) A PR

(3453 olaj

g% 3T b 533! Gl g3 Ly Cal i 1 255

NH /NG,

[ Aty (e TPFAG iy sarmgdetar)

Vs

e F = =

~.'!'--_‘t‘. J"‘I.

o

W e

Woe o
P ]
e
| S

Tia

foo |

) Llas

Cosagan oA a J Ty e 0T O i v laga

Fa =
&
[ P
Té
P
&
=
- B

]
£

SOUR (g a2ig Ve

| L L L Y, L I O LA R R I B

4 LA T

Cagd )
Camgn 30T g e g SOUR 2ty lagas




e el g ] S g i | e Caall ] gda i b ema i il

15 Thompson, WH, TEST METHODS FOR EXAMINATION

16

i3,

19

Z1.

OF COMPOSTING AND COMPOST, 1 ed. 2001, US
Composting Council Research and Education
Abdullah, N gnd ML Chin Simplex-centroid midure
formulation for optimised composting of kitchen
waste. Bloresource Technology, 2010 101(21): p. 8205-
E210.

Lasarich, KE and EL Stentiford, A simple respirometric
technique for assessing compost stabifity. Water
Research, 1908, 32(12): p. 3717-3723,

Bueno, P, &t al, Cptimizing composting paramsters
for nitrogen consansation in composting. Bioresounce
Technology, 2008, 29(11); p. S0EU-B077,

Lin, T, A negative-pressure aeration system  for
tomposting focd wastes. Bioresource Technology,
2008, 99( 18k p. 7651-7656,

Elango, 0, etal, Thermophilic compeosting of municipal
solid waste, Applied Energy, 2009, BE(5): p. 653668,
Kim, J-D, et al, Evaluation of pllot-scale in-vessel
composting for food waste treatment Joumnal of
Hazardous Materials, 2008, 154{1-3):p. 272-277.

Baff, €, et al, Demmmination of biclegical stability n
compost: A comparison of methodologies. Sail Biology
and Bigchemistry, 2007, 39(6) p. 1284-1293,

A



AL b | VY ] Bl S i gl il

03/H202/UV 9 03/uv i-u_;..-:--; LﬁuLuﬂ I..J:’EJ g3 dosaz Lo

6 e Wl ol s dihad 3

i
eiodti €] g il dadntl | pany (flgs s 3 ey gl ol 5 solaanl ARl gy (8L
S o ol s gn; oy i o Py tabna s bt i il K ala
ety gdssad albalea: A BODS CODTSSE £ 4aiTun o alaltal s O, oo
3 55 T LONHROZUV 3OV 2y, 48 ey 00 ddead adlied 5y i 2 Aot

% safar _,L:;_‘L-Hh.dlﬁuﬁ.;._aqu::;j;rhﬂd}d‘IF‘- Sl
3,5 Ao Lna AV g AB AN i kg adda Py e be ey oL ORMUV.CO0 5,
ar 2260y gla e ol SOVHZOUUV 24, (5 COD ik m il 4 o 3.2
~+J1‘|31L13IU\.'~_:.,_,‘,=_;._:BDIJS.'LU{J-. ‘L_!-nru—fﬁ-ﬁi#‘..ﬂrwiﬁ
3 g e s -8 Ay STy e e WG o O3H202MV 25, oy 1Y
e S il gl gl adal o ey alda N e 2Ty e o Ay e
#BODSIOD e ool | 5 maf arim fulow O3V &gy Jyase Saslaz 3

398 gr e el I8 by lpie w4230 Ve | STy les

EIZEE.?'CUU._-.__;.‘__....:H.:__\. .ut.'.r:,_'_..rrl_‘,L_!L.TT.q..@‘; uf,_—iddg-‘fﬁujﬁ

=10 G TR (gt ado e o ogl il b |l ples 5t
il 2l COD 5 i i "BOD L ) g
SUSEH v WS OO ESLRES Y [
I FRUIE S [TCPMRRTIRTS PO ch: . ST g
e I¥] 00T spu s | Figils il sonng sl
alliy gl oS 55 5 el ol ol af L _ladls i i
il 450 0] Cannsd onaad” 185 1 Mod Ly o bossg
Lo gy ol e 35 O jpew il adiad jplasa s g30ata
bt oyl byt st s pleandisS el sla gy Jobi
wemopgy i Jlad poond sl 3 TUASE ila Sl cgloyees,
Al g mally st 20 g by ATl g0 Ty e
At 3 UASE 2y [Y 2 ] ool ala g, sl g5y 3
}-'r.{ht ol piss sotind iyl sl it g1 4T 5 2 Jadi
390 Sy g s ol ader e ek e Y
8] ctasal Jac s ally iy S s el a0 2 R

aaiis
Sl g s A | il LDl il
ooy a7 s Slrasa T 3 oW sy Lt Cilly) 8
A pp & Al (o e S ey g [Y A
il 182 1 e Dol Lia il (ol 05l ads (il
ki 89, 4 Al Sl s pbar Supd a2y
seiplay S cnndagja gVl Jed ) 208 e g
5090 flamss ol stmaaY 0 JEf Sl
A TP el gla ad,s ' COD clate Iv) s s oty al s ol
il S 0l Sl iy il Sl ploe ol ) oty
AN sl 8 sl S BB R
poadiadyad S IV A Sb o Sodss a0 o i
S8y laaed ) sy Mk gl allyjiagians ot als o
plie] nss cylapsgs (SagS leafjn 48 Alpe gl
i Sl Bl g sl LSS, Al s g ST ol
e e L

1. Chemical Oxygen Demand
2. Blochemizal Cpgen Demand
3. Up-flow anaambic shudgs blanket

a1




imcal e oo et

5 i L ol il 5 0 HRD A g 00 U 0l iy St iy g 90 Sasitlis

PO GG PPN R N e e 1
o goll 1 a8 e i [TV 0 oyl
CleaS 5 il gn ly 28 apieai Gy B 0 Uy a5 il
doial WAL S idis e sgal b d ) doa
s 4 iy Gl lghian S Ll g2 iled s (Sl
sl tpeesliidad b Sopdes cloaia sl denss 2
s ol gl 1 plondl dond Wy il s gy

8 oslind g ppeds ghaadly sl sl Al 3 2 S

e g slae

539 el a5, 8 g 0 b
3 8 e 0 35,8 a2t oot ot S5 S
bl e g o8 i il sl Sol e o B el
LT B8 S W DUR SRR e
Jhe e i Yox Y eVl e g K caSa il el
WV st oo canfs (1950 2 b il g i F (gl 1]
Slol ST o il e o s gl s
o =T R LTI PR
sain et 28 0 Gt K el LY bl el s s
0058 Sy Al HOYMOAN, g, ik
s il el a i) oyl ahyg el s o _sailal 228y glazyl
ot~ INPIERCICN Pl DT R T2 4§ et [ . 12 [ T B e
il ol VY B LUV ) dacigd 5.3 UV il eoinf
sl Sagli VOF zaa Jobo o NEF Juis el NARVA 28
asi anmlia ) I8 o, ST, ) Slas geai

B Z

donal el 45 LSl el & L a2l STl b
1 VS SONTE PL SRNP R T PR, T B
goatee M olod 3 s gla cMalsassal gl an [0 )
ST P el nald i Ak Lo glo Bhee g &
gy o B Sl il glaansl S eoliaal pen I
U R L RS 1 O R I T ) L
aufuadoely, M2 g Il s o] iles, e a8 g4 < OH
i oy oS s SISy o [
B e e L S
abotudy JoFapun Mol bama (25l gleond o 5
Gl sy a Jasl, 98] e _oflyaste o Mhbisea
oo slresnfan 81l g el g VA 4y 20LST Ly
sl WV ad if Jolom (o3 DV M ks e o 5 e L
aafbea DWW coapasis ) i s Lo 5000 sl S
Loy it WLSTas S L ¥ee) e s Tuhkanen
2 Ak |, "PCBs wiaa Fr o 'PEDD s j0 0= il po 35
Kes 5 Perkowski b af ot amhlas i ¥ ¥ Lo 2 L14A]
o B a0t ploalt gl B, 5 5 LBl (4 4
Maihotra ;ezsas L VAl ool ol acdns sulasTL o,
P P -0, U, 2 T PO BRSO S TE RO S PPURCREN P L
Ji o ¥ ] 3y o aims 1S 0l UV g 451 Ul
AWy il 2l Flafasls Lo ince y Kidak LiYe .Y
IV s i ampa Vo e e, Ll a2 il LB pH
JrEame 0 il Yool I 5 aySl

l\?] ..‘n.;ﬂﬂ] e 1

e

4
i 5
4 6|7 {H} -
||‘ I—b
L ‘-—:-‘I"I'
8 10

P - E S TR B BN LA, PR it e 1R ST AN AR, SR RPES PR R S POV T P R AT & LU T TS LS .
CUnm =1 6 gjaan = UV bl =k eadacngs s alian =V elad b3 50 s alase —F o8R0 wd -5

1. Polychlatinated diberen-dioxine
2. Polychiorinated biphenyls

Ya




e I

gl

e 5T Gl e 0 By 2 0 S LT L aiea
s \Pe lniigs 1S 8le Saf Salesla ada Pe T N
i a1 TS BODS.COD o WD s als ailp = pH 5y
Aldaiaas S5y s 2 Sad LA TATTY g TR A
PH et OHOJUV i, o 53 TAY Soadlo o
ey md 5 Ve ol MO g dilz o #18 ol
e il aiagy ke g oy MO OV gy sl 4 pH
sl s o ) S VIR e 5 g, 30 08 el sslin
5T Ve auial ol 0 e plaf wd i 4 S
Al gl a8 VP g (AL TV g s alda £
Al LOD p 5

¥ s oo gy 99 il s adiial ) eoul S @0 gl
Jade ) e Satl) el dg dmgs b b S a s
AY L kB P g T e ey ], 0LV, COD 3,
000 s sleallyaF > o8 Soalsa ¥ Al a3 AV 5 AD
AT AY 55 Sy ety o S DPHOJUV, Ly, 8
ey ot ol 3 COD Bl 210 Wy e a3 dm A8,
St A SBODOOD oo 2 59t aimltnd lhoes s
MAALY figud A48 oilon s oIS 2T Sl
sl adgoy ITY A (V) OV g, 0 Cons (] 83— e
<MY a €l e e gVl B O/HOAV 2, 0 o L
S0 g Sigld g 98 il e el R B0 8 el B
O gy a8 ol splaas LS (- e - VPP 202 asaalid
ATk DY i, ) 550 5y B ;3 HON

1. Tertal Salids

¥

o ) b ead Sliaieai 53, TS BOD, COD olauls)]
Ut (s e s i B s Y e sead gl
LTr] a8 ol OBV OOV By us a s e
58 3 Aieai el g P L a5 gy L jae s 57 2y,
ol il shale e adlec s wO/UV, DAHOJUV 2a,
0 (hg) 12 il b 552 s OHOAN 2 o il y 4551
BOD,. LOD. slamal b g, ol g pH 5 ol i LWLV
sl S (e gy pe it aia (gl PH e S TS
J}_—q.:n',_q_._gh..'l"n;.f_,.h-;&h FapH S JpH (g puFo3lad
bty PH o e Al B PH2ED s o et s ® iers
ale OHO/UV i, 5o il g i T Sl (0l it
OUV ey 5 5l 393 0l i Loy )y a1 T iy
&y el Cir iy g Sl o] il g i L oy gy ja
Jor ajlets L APEL agishy 25l alf o S (55 ajlid
sjluiteal gz s g le 85 o oilial LS st FPD-Z0BUN
JplaTe 3 0 e fliles g,y g uZes e (ESCT20
M 2 1S T b bl 5 sl b il i el s
(T T T PR SR DS T T S s g
sl el s el s 2 15 2] 300 gl
Greenhouse-Geisser g ;' o Mixed Désign Anova Model

b Al Lo g st 5 ga
38 030 yshiy gy peoml g caithe 3 g sty Bal g g5 131 g ) Jgn
[ ] oo s sl i
T o
C5220 oD
B5z210 BOIDS
B 2540 i TS
c2120 I &




o el u|J._|_‘ il gL AU UL ek el ) oy _-’JIA—I-.ILiI

(%) COD o=

O/ o OH UV iy 45 4 ol pods i | Jasls 2y Jyon
(i) PV 03N OIMIOZN *’"’%‘ follac s 5 2l
[ Tor— T2 4101 va- k184 | (=)
TTaEFT (ST o
S }eAs 1B vAbker | T BODS (g
Y kY- f AdDAEVE g2 |
Cofe ) {dadias  mg SV
e T e ! )
| | Frredsss TRY-£YTA s
g Y YA Y. YA T COD tmg)
YVE- 7 1-8.4FTh P
' Cofee ) ch;;)P‘_u'
TAYFYELT FATFVATE. e
TAT4FEF-0 Yy -A¥ETAA T ]
kel FAT ¥EYYF T A VA FYY E T8 {mg/).
YA PEEEAT YY) PALFEA .
Ve (i g D PV
At AL - (-
Ko VRS Py VO &I ¥ ]
YIbEEFIT OYIVAE A Yik) v 2 w.“";ﬁ_{;‘?ﬁ_}
YT Ak VI UEA % = %
<ofea {l._..iuni‘_."-“_'lw_ |

——

-

MO/
LY

fais) ol

FANN g g oy b e ECOSATOIL il il iy b st

0/H.0/uV

BOD,/COD

—— DM OAN

- gV

(akado) o

ORIV g OV o 83 1 e Tt COT il gt . | g

y




A g glifasd gane

M ey Bl a8, w8 SOV 5y,
LOJUV hgy af s mimtin v sl rl | 2l Socond Loy
Sgum W AT St syl i el S 2o ey
OOV, Lgy a8 o o 0 ol ol oals LIS TRY
comd als VY agae b suiia pl ool aidly

bl sl o 30 sl OV 4 oF el 390 dassi INCE
plal ladl 33 BBl 4 ol aallian ;0 criznem g pland
ewlad e 5 SOMOMANV oo af o das S oo alasls
a3l b, Ul o 20T e WTA A COD L
ohEam s Thang ¢ o5 an o Calll 18] 801, oo e A8
Ll 0 ol e alaasn] 3 o af wcily s dlailflus Glids o
55 Lo calmazile JYA VY] oot e A pH sy e asliz )
38 lymen (i ol gaazil L —agp 0

S o V3 20 ol Spdpioma il i 3 i f sl
Aoblegs 238 G el jod g i Jova 3 slyaS o LU S
Sy gbe o e il gl B iy et s S
P R LGP POV TN [ TON | PP IR
i e WV ez g ilai sl male by (Ras 2 B,
by Bl 94y 10 2gge shaa A0 b agle a1 3 0
UV 39 5 =Fpbr il e 3 ) 1 o o il i
b il gn  pals COD i 03l pl iy 3 0 il 350 0
Sl el it 3 esbisd 5 5 (2 e Caagame (ul g
adgi Hregda 5 5 aifome gady wlay 2 LS) Jlam af
L8] ot o ool o i om0

oty loj s i aiiza P 2fhy la) 0OV 2y 50
ot S o s e s 53 o5 iy Ak Y+
by ot [+ P aifly ol o9l (slmaisjo s amgt U
4 COD olej ol ol bl ca 4B Vo gy ool sl 25T
ey e Y LBODSCOD o g 398 o Bl YA e
AAY g COD Bds e d B3P B 21y oolei co Yy Ly
A Al e slaiy] VY aslgss VY SIBODJ/COD connnd 3 0y
gy 9 g oala solaila b o a5y ey Al
i 4 BODJCOD o aidis Vo ey 8 5 O/HO/UV
Slaj b ey (el il conlin Sojgles ddal (oo 4 e
P P RN IS T E L ) Y PR P ) S 1

Y

e

AT apd censalin 2805 ol pancli s mliG gl
i 005 las i pige OV L) o e OHOMV 2y,
S 2 Wl BOD; o (COD Sl 4 lie 2 50 5
i ol 020l e et s 5, Lide 4 BODCOD
g 90 00 4o Tl culasd |15 Llos 5 jpe i TS B
338 et Sl g gy yige 2l )l Bl
e e Fage il ks 3 PV TV st aal e
POV gy 0y 0o COD 00,5 B> ige ypo b4t
s AQAY i iy |, COD B Ba Fe y¥e Ao 28Ty dlnsle;
e ol AOSHONN  Jy, Jyased sa S Gl do s AY
Lt S 035 il 23 WA G AN AT 55 4 [ CO0
PALR | BOW, o 5 4y o 53 28l claglas 3 s 0l
Pl el Bhm s OV gy Jytlas S 8ds da s VA
il sty Jeadm a PV SOV .FY LS ia

S el S m fee R NOPH 5 gy 0 (4SRN 06
S, & b (1 OH sl g 128 L A sagions 5345
Jaf Cadd WIVA b8 il colleal 55 8 o w52 OH
staanlh o YA ¥ o 2t (V- A) o el iy
|y el g 1) (sldShe o i i o iy 2l ST
e ol ailas oo Jlad pagli TOF £ye oo oLV 158 izl
YAl ke e ania listanl sl Nolss
AlST gy s s st Gue 5 ! falray
G Al 5l 1 g ealal gl st oy
el il e lesd 4 BOD, L COD Gz awulivwaly o
Cugind | ogente tpel 0 a8l 6300 g 0 B (55 gk o
Robasi S e 5L 2255 K0S ailes 0 BODACOD
BOD,/COD conis 1 ol g s ad o & Soselen ol
Sl o ] ey 2 sl it atly i o 1V0 adpd o
woks I T Jogal ;0 &F jolbilen dare sl JYT] il sal s
S 4833 7 0 e 2kl Py POV g, Sl o
Mot Ty sla o 30 (g ol OSHO/UV 29 2
59 BODJCOD o5 olin)} AO/HOMNV 2y, adda Ts
aled g

SR e Sy S ranigds S Sy k) aalal L
il o 2 3 O H O 2y o atas sla, 2y



e 5 s 33 OO 0 UV s st g 44 sl

10,

11.

15

[}

14

18,

19,

Leman H, Sehera SK Park HS Optimization of
operaticnal pararmaters for sthanol production from
korean food waste leachate, Enviranmental sclence
and technology 2000, 7(1): 15764,

Parvaresh A, Movahedian H, Zaxaall MA, Concentration
of heavy metals in lichate of urban solid wastss and
those decrease method, Research in radical sciences
1868; 3: 10-8. [in Persian]

Sahandjofi § Jaafaizadeh N, Resacekatantary R,

Hashempour Y. Leachate Treatrient by Batch Decant
Activated Sludge Process and Powdered Activated
Carbon Addition. Inian Joumal of Hezlth and
Enviranment 2008; 2(1): 16-27. [in Persian]

Torabian A, Hassani AH, Mashindazin 5. Physicochernical
and bivlegical treatability studies of urban solid waste
leachate. ink. J, Environ. 5¢i. Technol, 2004; 102): 103-7.
Oygard JK Gjengedal E. Uranium in municipal solid
waste andfll ieachate: Brviron. Res. 2009: 3(1%: 61-8.
Maorais JL, Zamore PP Use of Advanced Oxidation
Frocesses 1a Improve the Blodegradabiliy of Mature
Landfill Leachates. ). Hazard. Mater. 2005; 123: 181-6,
Stasinakis AS. Use of selected Advanced Oxidation
Processes [AQPs) for westewater teatment-a mini
review, Global MEST Journal 2008 10(3): 376-85,
Al-kdasi A, ldris A, Saed K, Guan CT. Treatrment of texiile
wastewater by advanced oxidation processes-a review.
Imtemational Joumnal of Global West 2004;6(3); 232-30.
Khorasanl H, Bina B, Amin MM Remioval of humic
substances from water by advanced oxidation process
using UV/TIOZ photo catalytic technology. water and
wastewater 2008 68 2532 [in Parsian]

Malajerani M, Metirvar M, Ein-mozaffari F. An ovand ey
of the integration of advanced oxidation technalagias
and other processes for water and wastewarer
treatmant. Int, ). Eng, 2009: 3[25 12045,

Movahedyan H, SeidMohammadl AM, Assadi A
Comparison of differentadvancad oxidation processes
degrading P-Chiorophanal in agueois selution, Iran, |,
Environ. Health, Sci Eng. 2009 6(3; 153-80.

Shokeahl R Ebrahimzadsh L, Rahman AR, Ebrabimi
£, Samarghandi MR, Comparison of the Advanced
Oxidation Processes jn Phenol Degradation in
Laboratary Scale. Water and wastewater 2009; 4: 30-5,
[inPersian]

Wu J, Yang 15 Muniganandham M, Wy CC The
oxidation study of 2-pmpanol using ozone-based
atvanced owldation processes Sep. Purlf Technol,
2008; 6207): 3946,

Tuhkanen T. Advances oxdiclation of PCOD/FS, FCAS
and PAHS in contamyinabed sofifash matrx, Geological
Survey of Finland 2001; 32 129-33,

Perkinwsk] |, Ko L Decolouration of Mode! Dyshiouse
Wastewater wilth Advanced Osidation Procssses,
Fibris Tewt. Eact Bur 2003 11{3),67-71.

ol ey Gl gyl ol el syl o
Agei bl (5548 S (5 glanr S

3 e ;.,.!| Jauﬂlu.. g gy g 4520 el s
Gﬂwhﬁhm u.__n‘..: 4205 Y+ h':""ﬂh'.!"".l.r"ljh;"’]:r: wile
2 ) 2emgn P ors OFH OV gy o o200 )
25 o st 5 2 BODYCOD o 285 e o
-"'-:Ib[,;” 1y g e glaass e O MH 0LV A e

L5 et i
005 agad 608w 5T o Beliod il sl @ agi L
wims Gl b Satelen 6 ad daped il e g 00
wheilae doial ol Slaciial loy sl 0l e gl il
OHOV & S o g ey OJUV a2 sdlanid w5
4 5 i g NODHL B, ol el Bl ot v S i ag o Bosa
ety il cels pal s 2 oa il p SVIS Y
iy V- aipag ladl, BLad il Sy ol gl 228N

gt o

iy g S

AT ohma pm Siglaa a9 ih g K28 vy
st g eV Sl abala s, LS S5 ule
o gs kel 358 pladios ¢ b

oo

1. Farroshl M. Eouth M, Mausavl GE: Takdastan A, The
study on biodegradabliity enhancement of landill
leachate by Fenton axidation. Iranian Joumal of Health
and Environment 2009, 2(2): 134-23, [in Persian]

2 Koutl M, Farrokhi M, Mousavi GR, Takdastan A, Study
Improvernent of BODS/COD rate mature leachate
by axidation fenton. 12th Ervironmental health
conferenice, 2009 Now, Tebiran, Iran

3. MohtzshamisR, arlmie & Bidakhti T. Pedormance of
Anasrobis Baffled Reactor (ABR) in Landfill Leachate
Treatment, Water and wastewater 2008, 66 10-8. [in
Persian]

4. OCgundian OO0, Afclabl TA. Assessment of the
phisicochemical parameters and  heavy  mesals
toxicity of leachates from municipal solid waste opery
dumpsite, Int. 1. Erviron. Sci. Technol, 2008 5(2): 243
a0,

YT




O b A o

Ya

27,

FL

26

7.

28

s

30

Malhotra S, Pandit M, Tvag DX Degradation of
ferrohexacyanide by advanced oxidation processes,
Indian J. Chem. Technol, 2005; 12: 19-24.

Kidak R, Ince NH. Catalysis of advanced oxidation
reactions by ulrasound: A case study with phenol.
Bogarici  University, Institute  of  Erwironmental
Sciences, Bebek, 34342, Btanbul, Turkey Available
anline 2007,

Jamali HA, The survey of increasable of hiological
reatment of Tehran solid waste leachate by czone
Dissertation]. Tehran. Tehran Uriversity of Medical
Sglenca. U045,

. APHA, AWWA, WPCE. Standard methods for the

examination of water and wastewater 2ist ed.
Washington D0, USA: American Public  Health
Association; 2005,

Baig 5 Liechti PA Ozone treatment for biorefractory
COD removal. Water Sci. Technol, 2007; 43(2); 197-204,
Rema T, Parivallal B, Ramanujam RA Studies on
degradation of Syntan used in leather tanning process
using ozone. Intemational Jourmal of Environmental
science and Development 2010; 1(3)k: 264-7.

Ince NH. Lightenhanced chemical oxidation for
tertiary weatment of municipal landfill leachate. Water
Environ. Res. 1998: 70i5k 1161-9,

Cali B, Mertoglu B Inanc B Landfil leachate
management in lstanbuk applications and akematives.
Chamosphera 2005; 59(5): 813-29.

Zhang H, Choi HI, Huang CP. Optimization of Fentan
process for the treatment of landfill leachate. | Hazand,
Mater: 2005 125(1-3); 166-74.

BeniterF), Heredia JB, Acerc L, Findla ML Simultansous
phatodegradation and ozonation plus UV radiation
of phenolic addsmajor pollutants in agro-industrial
wastewaters | Chem. Technol. Biotechnol. 1998 70(3)
253-50.

Teagarakis KP. Mara DD, Angelaks AN Application
of cost criteria for selection of municipal wastevwater
treztrrient systems. Water Abr Soil Pollut 2003: 142(1-
4y 187-210.







(A S TP R (Y P 0 R NS, T | P o g e L

S 19,50 e as Ll | S g il oyl Sl g LS elaailesy Cu prde

T s g ls

I..-.gi;- i_"i. -.I 2 h}' i ﬁilw -I o IIFt .I-I
Jlml e g A
s de Ty ahoa.com
Wﬂwwr w
lma ol es s €000

1o a8 el e Sl M atee mlos aliaticise ¥ is

ks

Sl sl o Sl gpelale U8 T 5 e et e 1 K el slaatig
Gl gl el g e ) i wa g e Gl glan S s ladiia, S
S S S g B b e g el o 55 L8 sl
e sl yasls iy e polie i pes o LB UE cdfoul pin B piennes
Wy i n AT iy i il ) dlns ! S iBon S et el
P2 amp—d B s[5 Gjaidd s dapfos olad i {amiy g gl 25 4 45D
ibag] o s0ge 6 s il s 0wy P aiga S i g b gl al L
320 sl pla go ol kgl s oy plond | sk MalS 3l o 2
e AT g e o d g (g g it o)l ile oy fud 0 g S
e e ol ooyl Rl y e i ipladt S g0 LG A 0 g (5e 5 eleg
RS 5 i ks g8l a8 Ol i gl s 8 g llie a5 ) st Sy,
Ml s pa® el e s L e e 5 e e iy Ll
i gl gl e sl ) gl il ols L1 BESTS 8 i
ple de BT LR g8 e = fan A ek BiRa e 8 LRI e
Sullad s dmi cblii gals STl s 8 Sl g Sle Sollad Ll 5t
PR E PR ULIEHEL S0 LY PUREL S { F Nt N LR B UL DY Rt <
S et ] el st jala ol g e Sl Al e iy g e s
#005 0395 g iz S Sl Bdd S s LT g T A S
$ES 4 T ety Sl Bt 430 0 e QUS| s SAB Ny e
S 3 AT UL pemn e iy (] s (AT il )N Eg SRS
Sl uslenl, | R A e g o a2 lad Al s sl |
Atly oo (g 1agl AT (a5 e Ty

Seflads it pU AR J ol qgig D idmip ypdif ALy LoaadS Gl
s

s

) 33 pedimasd g | eoine Can ) gl g5 el g bl

Sl dg) a2l Gl S das e S 2

ol ,,:_:-1 L_]L_. e ._'-']] l_'s‘l"":ﬁs ;| e | s EL;L.'.“”"’."—""
3 S e o ol g Il shae o lalllas 2g2s L F)
S Sty St ks g e oyl haily (g5l

sl I8l 2 e oo iy (59 ail s sy T 0ise

LA

St foype el ol L S gl L
s Jelse ol ooyl (slaneas Ll o f a1
Aosta ) 0t o il (55308 5l g el s
& jombals plan i gl y o S (639 1 g (5 el I
e oy % CRRIC RPN L SRR PEINL S E N K N S



Sl 95000 5 Al 51 g 3 b s e LR 3t LS LSS i S i

Jolat (59,95 o8 igh g arn oo 5lo g L Ll
o 05l (glapamifa 2l po R ol by i ol
Wl st iy ) 0 a5 O s g 0 s il s
pladl, o sty p 2w o I8 Rl 0 wpia Pl gy e
M8y a)ls S g old ol dr s ol F (505 0020t oy
b g ALY Wl 2 5 o5 s Gl St
Hzypepds wiliils axg B IS AS Ll Colld
Sl Faat ol oS gyl dlge 13 peate ol o e
Sl s B A s Ll Sl el aslin) L
See Sl J0gT (38 IS 5 ol lig A0S i 0l S el
S el S salind plandy a8 e pa 8 Ny ame g a
PO R S 1 B L) RGN PE T e
Caly s Jgammen Jaisg? ol da AW LA i 2 0.T b aa Y
Ctl 0 28,5 e i g ead LS S gl b AL g
e Sl Sl e AR T gt e ST
S ety dbon e Sl glaacd o s ks
s rSele ol i fAl s et el
25 AV ol p i el (58 g Slid o ST LS)
I plomntion § S pli Dot 5y ¢ oo B tmeen
Sgdomaly ols LN g dler Il a3 LiSai Vo Bles b
e sty 50t 2o S5 Il olpe e 13 cagn utli g 00 8
S35 tbemstoe slaan |3 5 o Ken plogey (o) Jlake
AVT) ama e I3 oo, ST sl dais ol
SCIPSURSNAE o L SICRN | I SRS L L LODY BT, S ) PR S
Calia g ol B i s g ) i oy
sul s s pdidelig ol s lugfi ooy palf ] Sty e
ke Jlalye 50 15 ol 1 o0ile s ca il 4sliS1>
Jiliad g 3l oyl s S15 o oo lad 5 g 05500
£37) 223 a2l Sl Fleh ¢ LG

oo fomalin g iy iy el dme slmogS  eolin aix 8
wlaasia oSty e b S S15 grnlale coali gl
U aSTe g e 5 g Tyl 097 e 5l
M s ol b o Ll il e s
Pl 35 dpanty 8LE clasle o atle Sgeras o
Callad g ozl o 5 0) dak Cr 13 paga il o Jims Slga
S Al S i

ol S Sy eem & 50 3l (Sug0 s il sl g3 S
A7) i TN M lye 2l

3ol cblis iy L lle oy o e 0 4 I 2y e
oy e T il y i el L S
ol Jio ey I lile ) Sonids Wl e 8515 5 Semge
i e il 7T 80 enai | g s (gloz i
(e polis o2 3§ S Suigles glasd 0 Ll gl o
Sladianif doams | ale ty ot Sl loms sz ol .
e e BB i d gt SullB (2 5
AT sty ale SB 4 el g gl mign 8y LaS
Sl gy o S bagee (] S gty S onar
e e PULDY EE ey
L ) T

wbhog e Collad dp 28 el oblay il Al o P
it Sy o T el a3 TS S L
SHl& gl g gr Sy (g SLS i Bud 5 pad ol
Capmn pod el Ll (agtlud) sagts 3 g (oalS
by ol S g o ol i cghien ap e 1l 85 ST
S m o Sl s 2 e S g5l
e e R
~Slo- cta pica o i chdan 18 ) i3 2l SVl el (o2
il (T - TS o g Al o gratal MK g
Aoty JEd= e syt 3 LS Silomy (0 J 3 45
yobis e g b3l I 03 5 pheagyy g 9 ) el Sk
readled o s B b oy AL gy Mk
V) oo s oo ol i plad Stz 0y pm i callad
i Lia o) 5 praele ol piennas | i B
Sl Corlaa Ao TO obas lal 2agla) 3 gsd ns
st lia e, it A C e by ogg el () ool g 558
SialaS S¥pare duy 3 caliall dla cialeSs 5 5 4
slages f mazsl W Ao sl L alal; 2oy 0y
S AT e Ay g9 oy b S olia 0 5025
a3 e LS 25 1) ol ST s 0) ¢ L & asls
LYV) dia s apins Ko de gL Elalis 028,25 sl
P b i a0 845, 02 (ST 55 ANLE Vs
bgogls sl o opand bosily oF Sl O Gl

YA



O g aal fals i 2

= (6 el gl Grmd ) eyt plages (5
Gellf b gk s T ) e BT e 00 T D
R 43 30 poladiped S8 F I S sl d g g e
ey el oSy la i L S ol adiedls | Sl
Licel s V¥ cltsaalaaigaiae, Ay LEC o o o Fr sqim)
oslas 3 s oailfan )0 cgladinal g ainl oo I8 a0 18
bl s A SIS i S g L] ) e
¥r e 4 g loghine (Vi) S L g o/ ) sy Slidans
dal_S eladias 15l 8 fray oal b Bl g mala 1S5 A Bs
3 e b Bl 1 (S gy slaisa sl e g
oty i 8 53 e 5 o V- b1 bl ity o
e gl e e bl S e Ve (Y i 0)
Vo gm0 0 508 4o Y Cite 3 oghine o3
el s UL g 5 e +1¥ g s ) o e
AVl i (g 1N) il paeigal 9,31 g a3l

gl 5 f, gty lages (a0 168 03
el b p 35,05 b sl 1y I slatigad o 8 ol
O T B 0 CA PSS AP T 1
AT T el g3 (Wl ailaea lags s 0
AL YF S e iy p A8 U Ll gl
1) Son B Al 5 15 S sl 5 IS il
Ve e dygen S boglme oo B Lo o b, Slile s Lol
Lt g sl Sl el Ay s s L sl sl 1S At Bs
Sk ejlas o 5 g ke alalid wd pladl 5 e
s 5 S el il

S gl A M fann iS Sglis 3 3] plagey A
§ o= ) S—tige e 2 e S gead S
WAl alaf ca LS a8 ainad 3 AVIAY LIS 4
ar o T glod mel o VT Coea p B 5 gl g b 5 L
o Voo L ol g laigas eesatiesh 13 S0 o ls
o e Vas <10 o= PH NG ) pods AT o ladoms 2
o el | e Yt cBla gty IS5 S50y, 4080
pgaipe! Cliaalye daglie 2 oo F g iy, 00 b S5l 0us
Sl i g i, 80 oeom g g 20 adlal Sy a8l Ll
AV e ST el AAT s Jglo b RSl olfias L

¥4

ety ales

SR o liS ae e Tl wiges o il Ll el o1
= et VT g Bl Ly Jhal ) azr g
oo TSI faugs g (ol SUS o f g g il (600 pias
4y Sl Sl legl plamil gl 51 J igas S5 9 9035 Sl e
Ll sl 0 300 g ipt palas slanl el a8 Jatea € L]
450 grerle Saj f el L SR 50,F 58 By ) B
48 5m slo 20y s e o aS s Faslas ) g5l o
S g gl o) e St llls s 55
e el i g ke aond g ol syl U
20 AT LR 5 sile i) olag Slale 0l f
Sl &5 gy mdpe 5 S IS g ol Ll Al ol o
bl oSl Slosan agapa g Lle pland], (1M s Sga e o
I s aslal Sl 4y LS 3 0 g ke o g2 0505
Ll sl S (el IS [l o gl SlS aLS cbalai
355 Fol ¥ agyed paw T ot b oS ool aalal 5l o a8
asle gl 53 g {amigs g @i A5 g alf Jult 0l (oLl ]
T olasi 8 lp g las VY aoecs j2 g L5 0 0500 g ha I
3 el 8 4L TS Daglien I YF alepan |65
el gl 48, plonl GRS 3 B8NS o 1
o) J1395 o ge g (5 s i 80) Slaslemla oo Ll o
e o g AV PR g e 4 g ldmiyy (gLl 5 pucf 218
el pled 55

PHAVYY pagpiems g e 5ol (g ally oS5l
et Bl ol 0 S 28 Colam g fLILLS 0 S
T e T I p
U e i 0 oge by ST el i g el
Sjglne 0 i ppemiaenfl Sy lafle 8 (1) i
gt (T4 et plod! Lk S5 gles a3 iy Slag 5y
ol iy adlinl b pad (M) Tl e slaalae Wl Y
gl gy Jodlinad L(CEC) Lo ST | Jguils Jols cud B(YY)
et N
o nd gl LBy A5 nlice s F sl (V) padipal e
S5 ajluilal o8 olail Spad usly g~ u 2a LIS
el b pdgy o, U SIS plans gl AT Las e g ai gl f
A5 plontal s




S 8 s ) o gy sl e LAY g3 o M (ol Sus gage

) Ul g 00p p Rt Tyl S8 (SIS a0 S
i gl S e B canala i (o L il
iy 3 AV S gy als TP e s ea ay )
e T e e
I e e 5 il 2l g LT e L
jradle e lsand o dnagiy Jdg IS i el S 25

AF)als malf ]y p b slaamsy s lsals

sy oags phdy (s 2o S () p el ela s Y

LSS e
P ey ety (e 8 G e eyt | Jol gl
iy At sUR eyt Al ams e L2 (T-T) o
ot b pasapSime o pp e plasn 0
ol sy (clalad om0 8 0l gl g 45
2 J s damd K pelans 31555 pkaes b il
2l g2e8 Ealaw 50 1) jladie 1 sy s jlend Sl
o plad s es Soslei olf I2%a i3 0 B0 peda s o ul s
e 8l s 50 gyl Lol slaga s el
mhae 2 5 VWVATY (50 b plas pasmis Lo lesn (0
Lo 2 oSS e WFO L i igi0h <5 o jorg VIFAF g
Lopt S i a8 b LS g el diglis il S
Slay 2lislcudt! ol (ogSae adi) sagi (u oljes oo WL
s gt S ks Jlagl i 4y amipy of ol
oty b s S Ty e S ol a0gl 00000 (8
Siglat ke @y o bl (s lal aly LS5 (V-7 Jsas)
pla 50550 3390 pya S M S By 69 maiae e
T e R P e
(53 e ity gl et tasy, e gy o0t ks
Je o K e et bdey s 45 b L0

o g
3 (VT Jeaa) S ploand § (K5t slo F s 30
G AT-T Jsan) Al X ablh Sla B Sl spas A

Al wat aala

T gy i s eyl ol s ..I'Ji'; 8

Cree o5 ohy i TT Jaaad il a3 5l el il
LT plary g S to e LB IS i Sy s sy
Lgrpr gt G begless tpw 50 050 oy o o alal,
e = i e e e Pl iy e
G389 i = 5 e Rl TT aaadoge o o
fa o palf b ol plsily gl maa el il 5
gy Sl o8 Lo @y Cod iy

sallog 3 ;50 i palimasll § o jufl lodunimguat o s | | ] g

e Sy A

FINY 2ol S L |l Sl
LR PO A T I

bk Fero—ia | aerslela
AITF - '

/- 8F4 S J5 e
army P ppS e o
AV S Aasle

TR D el e (RSN e
OugpH (VEC| ON 8 | TS SRR
AYA ANYS [AYIFE vV | YRR | YAt e
AVE YA Lyava gy | aeer | var | S

Bl Sas b syt lihaT s S 2 By
oliod g gia shame pa (ThoEL | 2ol oot na 2y,
el aS Wil 8 21 ooy Jayl % 3 il Jbe Al
Sl g e Ko atle LlT Sulyd 8 Bl gy fals
By g9 25 AL By s 1 S BL oo
allal b s maldlaf s § oL, (VARY) ) 1 as 5 L

Ao




e —

o L

SlE i g e gl 0o b g L sl et gl s o=t g

S ) ko S 1 s
il e b s lenisy 3 -

st 3500 35my 5, e UGS e g tal S e
ok i b o S o o TIPSl | el
sdalial) ay, e (1 T v (598 2 2w Lo 12 2,
4 oarin e 50 30 mlaw 3 4 e paud ey as
Smdylr il 2olf L FalS ap S s YVIVF ) e
A5 et S P Ul e S L S A e
et ol (Frs o e g blis By s ot sl jlaie o5
el 4 e g ypd 05 0.5 Dl SlBIT mdy 2 (VAAT)
uF s alaa gzl snd Lol clacily s g i cdale
el 3jls 0e s gy bl a3 de malF Sy
o 3 glms gy S0 ® ol Ll gy gl a8 2 flad
e cele a8l s ey 5 p0n fabisll s sblz tes
OTIAL a jid ol gl I |28 ot S faloea
Joboea o ah fag Lae e iaph ot Tl 2 IS gl
S el fodl s Sobile o) byal . falf s
PR amgs fptman o pp 0Ol anlys fall al L
Sadiemiglen sle il g el il g 2 S
Mlmhﬂi;ﬁjlgl‘}rtjdibﬁ;hﬁih@_ﬂ alE 008)
Sigar g e G ME Sl asig bl SLOVT o o)
Thi 3 dmig g o Jlasd o Pl Sl 20 ) e
e gz g T L B ) e a L e B
N T
LI R PN PRESE (ER IR IR

AN

s b Syps | S | Sasisay gililes peiasia

ae TFETIY | 10)1 i e seVITFY | satYeTA ¥ e I
wr YVFE | TAASten e9d1TFL | BATTAATT \ oF I
SO TEVINT | ATAles | ss0-TIAP | edfeivao \ iy _'T

L AY/AT has a¥YeY T v ﬁiﬂT % ';I
e ¥elh-b | TAAFTes Y #eTH)13 Y sy <BE
e FoEYY Tr\Aee enldATS ol FEALY \ gl

[ saTEVAY | Frvves  ar B TIATY ¥ ol azigy B
{2 t’ﬁi,

Jass  bogrposal s o §l g oboser 4§y ke ayaeS
algga Sl o fn pp Fafa oleo V) i b e sdgeds
el g e Blane il e ) o gt 50 e
L 52 flasi g g el o a5 o il (Tl b3
st amigs e s peall | g iy a5 el
Jpamd ol Al e ee odgicayj el lake (5 e
Al lasbanll cislalaf aly Lo, il Je s il (VY
gl el 03gy 5 s s 2 S s 0 g ik ks 8
P s gy 0 g o lanes Sid s 13 005000 e
TV e Lo Lot oy Joge e e for 2y g0 5 s
S5 Sen VA JEa bold loiay dagiza 1 e y o Ty,5
J e R e e S B e e st
Sgpt ) LB 28 Y Lalf s g K TO i dming
e
S e b asmip L Jogypn g A e [y 20

Op s g g e b olf e e bayge e o0 245y 5585

S gre g b ey p el el 21Y
il gyl 3 Sla o d b gan il Gl anap S0
gl dalh s i laks Tl (TT Jase) ol (20
Fadf gt g ety Sln a8 5 LY a8 Gl PR a5y
VIV by ot o g #al8 LS 3 g TRIFamine 5 o BIA LS

ol s e 5 et Sle 0 LY L L




Sy st adiul ) A gy e o By Culhl g LS Sla il Cu s

o el 3 el Bpm g b e S dnld g ol e e
a oo PP Ll e o 10 AVT L dsig jlad (EC4) 550
ol | lada o SaT gl S cadidy 1PV Lol e

5 ol umgi WG amigy el 30 (550 g sles L s
b cprZiad o L PN Sl ) s (BC=2) 240 S mdas Ll
g e |y} 3 (il car it o ATA Lo lasi s

e i g phall g by gl madjatas el gy e oyl ke gy ppdin e (Ta g e s aske, gudogly e | P yae

{254 FiFh: o A8 Fae APY(F - \o Y/ oA ¥ Fe
¥Y A Eee | YYYATAse | TasE Y/TRY Y EVITYT FERAT A A ol
FIVATVse | VAFQes | FasE YIND- Yus E F/Y- Yiivhae \ LESN,
YivAY VYiIT Ve | Tesb \-5Y FOITY bes (RS & 0 ¥ s Er:
VilAFres AT %as YeaE YATY YaeE VY- (A AL Y A «EC
FYIYAY D Yo 1Y e | VONFYOBe Faaik 1/YYY NET R i amip = el
YA WY e YyYiates YPAX VY oa YIFSS e ¥ J.!'x @E;E{'
5 U
Sldys gyl e % ) A 3
it g3 || N s g
Spfamas e 0VAal 5 s sl cl s (BEDY 4 goptipa o

Ay (e S e i 4T o oL el ]
e o B e A g U P Lo g
S o Lol Flo ot ALl Bl lade pisean S
g by g piages JAbs (8 Sosat'y pagor it ke
ity bl o o s M a8l b 2 B S
3 J5 Ljprnsd prolie Aoy Gl S g3 (3 Be e (gt
itz s M e & aatl bl ko ool s M6 AL
gl oS e asl 3 5 B e il ol (LIS
AT g pyde ClCia e A JeBy S lyie g KRS g T
e
Pl daiy bl ool (ST s F ST S S lad
st S8 o At Gl ) g g el ) gy S cllad
Liadtaisy, b og S aanl)san? b aius pal Gl st
e s e T Fe s
el S A pa g ey als BT el
oS ALl adale s gt o

83n 3 455 30

it s g AT onas LT 3o o= BAY oS Lo
b bl S e o S gy s s Gl e
4% o 4 S SIS ettt 5l e sl g
R S e em ST a8 (G0l GuatagS p 1
Sl ol el b st anl il gl e
S R PO ORI | PR VRPN | A ORI St O
b S s el S e S s s e o —
e s adlal s s Sl 1o T A ey e
e el e Sttt o Sl el bl ) ool
S Gl il %) ey 9k S s Al
et el s w plalf el e S e cde- Ll
ey
sa e S Gless S sl el Ll 8 5
GBS L S o spmmpaeslas ol I 1yt e gl
e e T e R e
e e L R e
den el e S a, S8 8L Kol Y er oa gl

(V) 32,5 adlal o gl

AT




i g aalide oy

15

16

17.

11

20).
21,

24,

74,

75,

2B

27

28,

AT

lizhi, |, Hossain, F andKhan, M, 1904 Theeffectof Saliniy
and macronutrient level an Wheat. || Composition.
Journal of plant Nutritien, 20 (9): 1168-1182

Inskeep, WP and J. C Silvertooth. 1998, Inhibition of
ydroxyl apatite precipitation in the presence of fulvic,
humic and tannic acids. Soll 5c. Soc. Amer. 1. 52:941
MG,

Liang, Y. Nikalic, M, Peng, Y., Chen, W, Jiang, Y, 2005,
Organlc manurestimulates binlcgical activity and
barley growth in soil subject to secondary salinization
50l Biology & Biochemistry 37, 11851155

. Lianag, Y.C, Yang, Y.F, Yang. CG, Shen, Q0, Zhou, 1M,

Yang, LZ, 2003. Soil enzymatic acuvity and growth of
rice and barley as influenced by organic matter in an
anthropogenic soll. Geaderma 115, 149-160

Marin, JA, 2004 Bioremediacio n, mediante
te  cnicas hiolo  gicas, de hidrcarburos contenidos
on Indos de rwehnen  a Experiencias en Clima
Semia  rido, PhD Thesis, Murcia Liniversity.
Mineraiogical Methods, 2nd ed. Agronomy (1) ASA,
Inc, 5.55A Inc, Madison Publisher, Wisconsin, USA,
Clsan, SR, Cole, TV, Watenabe, F.5. and Dean, LA
1954 Estimation of available phosphorous in soil by
extraction with sodium bicarbonate, LS. Cepartment
of Agriculture Cris, 939, USA

Pathak. H. and Rag, D, L M. 1998, Carbon and nitrogen
minerallzation from added organic mattrr in selineand
alkali soils. Soil Biology and Biochemistry 3016):695
704,

. Rietz, D.N, Haynes, R, 2003, Effects of irigation

Induced salinity and sadicity en soil micrabial activity.
sail Biology & Biochemistry 35, 845854,

Rolkdan, A, Salinas, GIH, Alguadl, MM, Dz, E., and
Camvaca, F 205D, Soll ersyme activities suggest
advantage: of conservation tillage practices in
sarghum cukivation under subtropical canditions
Genderma 129:178- 185

Romerc-Aranda, R, Sora, T, Cuartero, 1., 2001. Tomato
plant-water uptake and plani-water refationships
under saline growth conditions. Plant Sdencalal,
265272,

Ross, D, Speir, TW, Tate, KR, and Feitham, CW. 1997,
Buming in New Zealand snow-tussock grassland:
affects on sofl microbial biomass and nitrogen and
phosprorous availability. New Zealand Journal of
Ecology

Sharply, A, N and 5 1 Smith. 1985, Fractionation of
inorganic and organic phosphororus in wirgin and
fertilized soils. Soll Sdi. Armer. ). 49:137-130

Tripathl, 5, 5 Kumari, A Chakraborty, A. Gupta, K
Chakrabarty and B. K. Bandyapadhyay, 2006, Microbial
biomass and Its activitios In salt-affacted coastal sails.
Bial. Fert. Salls 42:273-277

s

S g Jole Sy e WAL oy Rl g mi ¥l
YO8 ok et Sl g5 b s

PR, -y FLELA L HE S SRS o SRR S
a8l il 6yl P ) el it ety
s ad

VWAL LG £ 5 uggs (o op iy £ 0t o 2l S
I8 S1E 5 aliaS ST el iy ALS chle I
i ale dlmanaal o 0S8, g0 2 Sl s
AV-FT. ) oyt T8 il

Soliagln Tt o5 el ol \YYF o ilamy & 24 95Le
g eyl sl o LAl o ol 5 SN S
slodoir VTAY o il oy e o g gtarma o
sl bl el gt i sali ey g Sujaly

6.

10.

11.

Aaio VIV lias! s
Al Tahir, O. A 1997, Effects of water quality and
frequency of imigation growth and yield of barley.
Agran. J. 48; 74-75and a proposed modification of the
chromic acid titration method. Sall Scence 37, 29-38.
Andersan, TH. And KH. Domsch. 1992 The metabofic
quotient for CO2 (gC02) asa specific activity parameter
o assess the effects of environmental conditions, such
as pH, on the micrabial biomass of forest solls. Saill Bial,
Biochem. 25393-395
Bremner, JM. 1970. Nitrogen total. regular kieigahl
methodd, In: Methods of Sofl Analysis, Part2 Chemical
and Microbiological Properties, 2nded, Agronarmy 9(1].
ASA. Ing, 5554, Inc, Madison publisher, Wisconsin,
USA, pp. 610-616.
Choukr, AR 1996, The potential halophytes in the
development and ehabilitation of arid and semiarid
zones Halophytes and Biasalin, Agriculture, P13-13,
FAQL 1980, Managemeant of gypsiferous soils, Sl
bulletin, Ne, 62, Food and Agriculture Crganization.
Rome, kaly.
Gee, G.W., and Bauder, JW. 1986, Particie size analysis,
In: Methods of Soil Analysis, Part 1: Physical and
Gratian, SH & CM. Grigve 1993, Mineral nutrient
acquisiten and response by plants grown In saline
environments. In: Pessarakli, M, {2d). Handbook of
plant and cold stress. Pp 203-226
Grossl, P. R, and Inskeep, WP. 1931, Precipitation of
dicalcium hosphate dehydrate in the preserce of
ofganic acids, Soil Sei. Sco. Am. J. 55:670-575.

. Hesse, PR 1971; A text book of soil chemical analysis.

John Murray. London




R T T e

- 77 e Ly P S I T N P S | . S W | P P |

29, Walkiey, A, and Black, LA. 1934, An examination of the
Dregtaref method for determining soll organic matter,

30. Wright, AL, Hons, EM. and Matocha, LE 2005, Tillage
impacts on microbial biomass and soil carbon and
nitrogen  dynamics af com and cotion rotations.
Applied Soll Ecology 29. 85 92,

31. Wright, AL, Hons, FM. and Matocha, LE 2005 Tllage
impacs on micmb@al biomass and 5ol carbon and
nitrogen dynamics of com and cotton rotations
Applied Soil Ecalogy 79: 85-92.

3% Yuan, L., Huang, J, Yu, 5, 1997, Resgonses of nilrogen
and related enzyme activities 1o fertilization in
rhizesphere of whieal, Fedosphere, 7, 141-148

AF



VA g | VT st iy St e St 35 e a1 sl

Tt 339y | L g S gtS Sy 393 (5] 5 i 9T 395 S Sel g (510 20l )b s

adaln
- ? Sl gl g s iy e laallys s Al gl ol gl By sl s dogd g
g Lo ome gla 5 wally; ) S aslin ) pglhieas gl s ma Can b g pale
sl sy 2 Gl |y S s il LB sl dp L 5 sl 5
T T I T LR LI L L
e i e 2 e bl g Sl Bl lbglg £ 3 e il a6y
Ly anngen 598 g oSl e g (03 R0 gl flestind (20 ol e ol a2,
2351 e S ¥ s Sl ol gl AT Sl e 22 S
3 ok Cungea® 2gF Sujaledy ey peand San b pile Rakend i iy g 155900
b g pma 005 sly P aTil s 0 Sasalys, gnallhs ez palie b S plondl 5 g sl
dika’ st g 1) MPRSITTY T b o MPE 0 st 4 KD el e
el iy e gt ST B plyy i aliai el ly g sl i s 2

,J.:!n....n.:qm'i'n'__-,,.d'

e e R T e P B R

GlalS L s jge a2t S et dagd w TS platslontiss agg
3o ] stge Bl (Patie glaSle 8 Ll dome 02 e 5
Conagond 355 coilin 8515 Jdle i ke 3l wi e
e (plpS pepaia pyz St ulil st eapai ogicme )
lyolm el gopmay ploade oy o af a ol e
2 g oy leanse gl gl o S Salegl g gl
sagi i 0] o ogerae shia slpe ca T aT ol s R
eyl hale %l a5l o gl il 4 4 g
amai b0 aled ) 8 Ciaar ity o Dagead 257 el
TRV WU IR FEE TOMIPRCHTL U0 SR TL g e P
3 a2l 0T Jpeanns a Slas 4 olie stle cul o Bigale
AR 58l ol i IS5 e el e B, i
Sopge ey 0T Gl e Sl e CepaT 30T ol s
g St ;3 4T 2yl 0 amiia fahe g Bl Korgt il
Sl A ianls el e alal Ol el ol dlae

Irl sy agrs ol a0t Log
T L

Al

aniie
Aae gyt alime ades A S e dage i S
5 (g2 g e S ks ey Gy A E )8 UL
T
4z poe Dy e Py ()] Sormil amaz g8l o) Gl
Sl s slas i o batlle pah ccomlin B il pmmlim gl g

1V 3 s sl 3 sy el
e A BV sgae gacidoal ol pstle s olds 1
baalie 0 yoag (5 N 0 pall ) cille g gl
s ade yo e g sy 2 Tl S VAT L Gl slo ot il
alls; ) g soliial jpliie 4 [¥) o laa & 13 oleis a>
R T e e Tt C e
o plaed ] g5 52 o gy g il e3liad 13 Slye
Jomipea® 4 s bl Jlolea bis jleg al e o
pala g cleole 5 5l a5 g i) Jyu8 0 (20l Canl
|y mpead sl 10 b lecla s STl aiban 251
S 5 i 3 ey ckaf K a8 s S
g ekl lyre s dlea 2 B aalas ded s S AT e 4l



Q0 4 3 el s St S5 Ol i 93 Sy Sy a9 S 9l a5 A i by i

$o e gy il wealld oy aBlais 5l 39T jpes plilia o
el o B b B s e o g IS g
9 Sl s edlB il ol Lo Gl e Col ol
it 035 s pm Al S B 3k 0 (5 e
2yl cems (1) Ly dlags e n | s ayi g
AL=CADNG=AL )
alal; il 248

sl e C

Kan 52a) sy o J e b A

*a) b Jylo= L

AP0} yoames, plain 30 5 > o= 1O

J oAt el i A0l Mied Lo ps pne
e (V) el

Ldf+hdl =0 {1

e g2 Sy A agle g el Gk K g ey oS (g (5
abghygn ke (V) Ay 51 305 g il o Bl sl

dw=o.AdL )

ahad; ol o 45

& e pal b4 gl I plake o 9, ol f5 di
S5t 1 L stgee Al = O

neasls oy (Y) 9 €1) dedy; 3

A
dA

[ deo = —_!:mﬂ,fu - (F)
@ = oAl In Ay =)
B _ i #)

Al D

D

P =202
| D (v)
lady ol 048

wwalogle Bty Lol gogus a0 lid Sl = P
soul ey s 0 am ey il g masm dlaa Sl o 2
Rl b Sy oo )T e a4y Jagpye 45 395 e 055

bt Do 0 de b g sloe (Sullely 5 (S 8
sl Lol g aali oy Cnnpral il g0 0193 5 B
b e e |y Slae in? ! ola g adgy S YISy ol
ROMRIRE o e O IO oS = P PR N P
3 L ARVRTEL SORIPRIE TR IR BLR ) § RYWERAT
Cowgpnd i Sl S0 cansyr Gy Covgan 093 Suldded,
Ceagead (g3l 83,08 S cenlia iy i Sl L3l g ol
PN W IEPETORTUE X OSSP (Y IO
Sigead 298 LSatalal sle el g el el gl plael )
Y T e e P I L P

U P .

s s 9 Slae

el St 5 ) B 9 2t e b L A)F e’
393 jo; Sepead By jlanline pl pealind a e ol
sleped 3 o S g 8 il SongeaS s il )
RICPRRCE /X T

el b oy Sl pazr) | Lo 4 Sl s s | S50 3,
A5 39 gm cagi geis 3 plemn p dasgs ol 00ls s fgad |
iyt sle sl fpesad gl LSy onl 1 3 e (] 2
18] ot aslizfcsn a8 s

U)oyl 13 (31 g pe il g s Gl s iy Cpuan
B sl b e el il o e B
s 3l 8 Sy aiim 20 ) o i oy Sy g0
S5 g o) 3 B o D) e 5 b (D0) el
€ 520 2l o L) igmy

3T peas

wdlie lpa =l

B 22y

(o] e sl oSS lad sogans + | S5l

AF



Sl g e

R b L R

el M

gty gl Bos £ 5 00 @ casdll ol e

et et T LS ol (T R ad aislag 2

Aty e s

VouS ehea Ve i) s me la VO B0 ey J L 0
Adly o i un 03 S b g S spo O oS e e

YRR I O O T SCUCI VP | .S o PR & e
Gt il ad 4 Sk e pe L s plf 4 sz S jpe
Spn gy O]

L B e T e T L R
L8 el 50 g R SLB ATV LY (s
S A b g

g PIFE o g Aaghe T8 2l S 50 F
il g0 s gl Ve iG] g VA 5B gl gy e

sgmge Sdy it ey oS IS fagty S5 2 il cgr

w oslisal e olSt5s low sor a5 g8 (55 en)T 0

S 5 (Fagdy 50 |8 Joma) Sall B K ) s

S b a8 ol o LSRG (Solg e jibe) I pin 3

dlad e ly mead sy daioen gy Syin

e ol Sl g g LustlS g o r o R

AY

a =0, +av (A

D,
P =20, +m‘}lnﬁ 0

st dady, 28

Esb o ahn vt 5 a4 bl ¢ 2 =00
) e By g S il el 5 5l g e il
oy pammom o

g o o B 5 0lye ygm St g g S L 2 el i =00
iy o o oliobad ) Jio s

M e a0 Cukpu sV

Ao el plonll Slalllna sy L 8 Jge g0 L8l

B= 4r£ (h+)
- D

laly ol 245

el ol L

wJi ks -D

A b 5o L3 -P2

) B is o S ST

ot il P2 o O 50l sl dl b2 dlge 2
| il

=4, + ﬁ'l’HE} (1)

sadady ol oo a8
it 07 e ay bagye claial B 50T

Al defms gl Ao} as o w i AT

f'[HJJI-i-'l;ly::
RETIN  PRIUESCISINO L JOW 150 [ 1=
Sk

U g0y o e g0 L Sl poana lis] Jly L2 S O
AP2) B Lyl 1o L8 28 (PT)

P=R+P, (N

il poslas (V1) coadad; 40 (V105 (1) Jady 0 3001y

o ol o
P=%o, +au}lnE"+4{rn +ﬁ\l){5} ()

e B g 00,007 daally b b B K damie




Tt i ) et s g bt Bt S i i s € g gy S e el

(OB)-(0A4)
d:# {T'}
2y In| =9

itl'lll. DJ

ol ety Ll g i om o8 (VYD il 1, CVF) il
oy, — OBy

& =
D
va—w) (="
2 —wy) ‘I.Jj

)

sl l’_. e J-'I _,-ﬂ
()

2 ln{ By i

! (¥

D,
)5 Hay + maJln{T:rJ My L B ke adp o sl
das sl T vl f) Gl gy e Sl e e G 0
petlys [l plo sl Ls LAl S L v g dr, - )

CJ-04 (Y
A, + Ay =
T A o
PJ-0OF
Hr,+ )= (¥}
v+ 1) T,

azalls ol Wil 008 i e g ITF) 5l (T kel s S S L

. _wlci-(0A)-v[on)-(08]
j ANv, —v,)

(va)

=T S 1
CJ—0M (¥
r“ =
40T
il ettty (V) 3 logai i jaiocan
_(DI-0B~(C1-04) e
4‘0-&1": oL 1'":.:'

I

.ﬁ;'.‘l V. =] L51JJ

(D - 0B) (e - 04)
b 40,

(YA)

y:

Sl s AT (B g Jl8les el g 2 ST Sl e o
S e L 8l S, e a0l e ey g3l 70—
A g0 350 Jladay ISy 4 4500 B Sy s 90

stigtbosl cat o g o Ml o ol g | g i) Al L
25 gm ol () IS el foaiayaty

]
#7.
2 &
-
N AT
oL A
P - 'Jf‘l"i"ls - -
_a"’,—"’f = i
_‘.’ "r' -
"_, o
|
i

D) T b s sl i ke s

] 8 s gl Conms o i jlages i, 520

Sk I By 00a) sl e )8 cela s wazgl,

8] 5yl s 13 dalls;
Od = 2er, + v, )In[ﬂf"'-; (%)
n

OB =1(e, +av, }inﬂf-'- (Yo

¥ D

S
v,.0A4=2a, v, 11'|ﬁ +2av,v, In—" (#)

D : D

D, . D,
¥ .GE=2{}'“L‘1 I;- .-Zl:ﬂr'-_. ¥ EJ."I‘E" i)

Sl wantes (1T O O adaly o 5 A5

D B,
OB-OA=2av,In % ~Jav In -2 (A
n D
Y OB-0OA
-— 5
v, —w ) — Q)

s Foomn K, Pl

LY




et B el L el e

(aili) ey
1l b g P S g} e e o St s jlagas o L
a0 3L |l 1 slgo 2 5 e i i i

=S P ol 3} gl 08 S Bile a6 A, daa
DB ey b ek, glacad glvce 30l
o ol b 8 L8 S ey B 4y b o B faga
Yo dalyy s pf Sl b by, 1 CABLD Ll
b e 255 pa Sl Sall gz polie TA G YETY

el G s T FD gl elgimee

P e g
= V=& mmfs
- V=fimmSs
- W=10 mmds
= V=20 mmy's
- V=30 My
e (LDl gy gl ity ol g5y Py TS i gy
o Pl 515400 by cpeeS 3g¥ et L falgl sl sl iy donclow

3 Elp B a0, 07,0 psliead el bl T em g
L ol i 1FD iglo, (slyioma ly (g pet

@, =008 MPa

1,=0009 MPa

a=31MPasm’

B=011MPasm’

A

Sl 9 Fopdign (e (O salad, L (E 5 S b )
& e 2D S B S g N S, o0

ligr S o bl 1l Slge ot e
f!r" 2 AEH)
= — “;"I“'lr'

0 4JD

hl,
s e ] e (W DIVIAN) col— i ol >

Eligs 8l g9 e s S oo e |y BB e
i) 7

Aty L;hihﬂﬁlw‘jm‘uhﬁr-ii-iﬂﬁ"fﬁ

waksdy 5 g Wl 5 (T) galad, Jlv GA#TMI.._I[‘..:——-J’

Lol g g BB ST salal ) o5 o ST LS8

el s (e N sl

(v+)

40\ B ) f 480 é]
P_lem ﬁf-”:]':{gy‘ﬁj?qk&‘rﬂﬁ 8]

Ll fonsdp s B 50000 T ol alowa |y
G by g (70 gl 3 (g j3Suler 2 (VA 5 (TF) UATT) AT )
wsln talej] 3 45 (O LB ) g b 2 o0 o (P) 28 i,
LD puolie (g pglen aramy by i) o S sd ) ol
alad o ) galad ;5 il 3l Jpgpoa L (ol laset 23 DO

18] At pa s o 2o s a8 SBL a tN) LB 2]

@l
wsliima s Cpend as g ST anl b Glae 43 Jagad
el gt (i eak asle L2 (F) B8 5 D ke,
et shle aF il eod s Jol e call e Bl
el elig ey 0 (13281 L gl e 0 e 53900
Pzl slacls S F ol el o aay LB
oy sl || raghy g el (el b iunigpa pn
Cotnead radgad il Sayd el e so0S DS
pad )5 Ol 90 g ally condli g0 4 il o)y > 0
B L R T T
R gy i ol g (g i8Sl g 00 e
B s s DC s g o e S 3

pemen 123 Sl 0L aelD Lo vea 4y oy




T g8 pesed] bt g G € Sl g S g gl gl gL gL

D) S el e e S g G Al e e o
Sl ouats 00l LS T g 0 gl ol 1 solons 85l G

b gaigeed pas Sufalety 2l g stenlone |
2l et lad pali. .l_.-r}J'._v,"' Wkl 2l ._5_11-:15.-1:-?'

walll | Sl s b i (LD )l gl it by il e Cmsiimmnh s 510 Wil ki o 5 i8] R sk 17 | s

sy s i )
|
A | Y. e £ i (ms-1) M Jalsa jee ko
V8 .59 R Th] =T¥4 \F MJ_“I_JM #Lhi.d-
e (AT Alg /A i U plag! o o e

B e shast ey 1l P 825 pyla ol g 05
Pad dy e Vo S by M o] bl a8 ol s 4 WY
F ) b anth e s 20

o e il 8 U g e el s 2 S e
N gl Jl g o g e iy on Bl e B
Sy ol (e o P o pilie 221 5 B 50007, 0

Jd-.'-’-.'!_J JJ‘J-:-E‘l_.r*;-r—'J W E ey J"‘".._'—'L'_]I _',| 10 NG A

bl gl ey l:':‘Ij].lll.l 1o il b oo ol Solasadions kel g nels dorbins ol o5 S

Al

g igss agh oy el ey g WAV E ep ey A
e e 28] el B8 aalinbl e A8 o ke
o _,.p‘:li.:,ih

v:..glhll.! | gq_q.‘?- J‘éll" el gl I;-—I_”l—lj ATAS F \'J.'..; g
Jo VY el bzl Jyl il dlames

e g,..r_aj ..'I‘:.\._ __,._'E.-__.J __al:_'-b. e 1YRY .L._._J.H_‘_'.'.!.}_u i

et B S el o g gl

alpo sBab Gl o
4 Sitkey, Go (1986). Mechanics of Agricultural Materias,
Budapest, Flsevier Science Pltsishers. Pp: 420435
5. Benbow, L 1 and . Bridgwater. {19931, Past Fow and
Extrusion. Clarendon Press; Oxford, U K

& e A
Slpma b (g e S paT 095 Ll By 000T.@ ol
MFa D9/0. MPa 009/0 MPasim-1 1/3 i 4y 178 il
Uyl l el hastazal b il = s ay MPasM1 1170
e il dlacagle; 3l e I L0 s e ol
Sp g e St Slale i B (e pl s Dz
R = Lo B PR
g mmlie gl g st e wlattl dn s
O ot 8 Al e Seippal Gy e Tall o
s e Sy ol sl S gl Sl L fastin

i bl cpal Coy il cga 0,081

R



Emad Dehghanifand et 2l

References

|7

10

14.

4%

. H  Kanimzacdeagan,

K. Capak, "Maragement of medical waste’, in:
Annual meeting of sanitary Iinspectors, Republic of
Croatia, 2001.

N, Marinkovic, K. Vitale, N.J. Holcer, & Drakula, T,
Pavic, "Management of hazardous rmedical waste
in Croatia”, Wasle Manage., Vol 28, PP, 1045-1056,
2008.

A Coad, *Managing medical waste in developing
countries”, World Health Organization, Ginebra,
1992

B.K Lee, MJ. Ellenbecker, R Moure-Ersaso,
"Alternatives for weatment and disposal cost
reduction of regulated medical wastes”, Waste
Manage., Vol. 24, pp. 143-151, 2004.

PE Giroult, P. Rushbreok, "Safe management of
wastes from health-care activities”, WHO (Waorld
Health Organization), Geneva, 1999,

M. Mour Sepsehr, "Evaluation of hospital waste
In Semnan province, In: Seminar of solid wasle
management and its health problems”, Tehran, Iren,
120,

D, Mohammadi-Baghaee, “Principles of Medizal
Waste Management”, 1st ed, Shaharab Company,
Tehran, 2000

R. Mato, M. Kaceva, "Critical review of industrial
and medical waste practices in Dar es Salasm City”,
Resour, consery. recy, Vol, 25, pp. 271-287, 1385

M. Askarian, M, Vakili G. Kabir, *Results of a hospital
wasle supyvey in private hospitals i Fars provinee,
Iran”, Waste Manage, Vol. 24, pp. 347-352, 2004.

I Amouee, ‘Evaluation of hospital waste collectlan,
transportation  and  disposal  in Khoozestan
province’, in: Environmental health ergineering,
Tarbiat Modarres Univiersity, Tebran, 1956,

“Survey of hospital waste
collection, transportation and dispasal in Tehran
province’, i Enviranmental engineering, Azad
University of Science and research, Tehran, 1996,

M. Askarian, M, Vakili, G. Kabir, "Hospital waste
management status in university hospitals af the
Fars province, lan”, Ink. 1. Enviran. Heal. R, Yol. 14,
pps 295-308, 2004,

. A, Mahsend, “Evaluation of medical waste collection,

transportation and dispasal in public and private
hospitals in Mazandaran province”, J. Mazandaran.
U, Med. 5ci, Vol.11, pp. 45-52, 2001.

A. Sadeghi, “Assessment of collection and disposal
management of hospital waste in Mashhad city”,
in:  Envirenmental health engineering.  Tehran
University of medical sciences, Tehran, 2001

15. D.  Ashrafi

. ). Blenkharn,

*Evalustion of madical waste
management it Basht city hospitals®. Tehran, lran,
in:  Environmental health engineering, Tehran
University of medical sciences, Tehran, 2005,

. A, Bdour, B. Altrabisheh, N Hadadin, M, Al-Shareif,

"Assessment of medical wastes management
practice: A case study of the northern pant of Jordan”,
Waste Manage, Vol, 27, pp. 746-759, 2007
*Srandards  of clinical  waste
management in UK hospitals”, ). Hosp, Infect, Vol
82, pp. 300-303, 2006,

. M. MUhlich, M. 5chemer, £ Daschner, “Comparisan

of infectious waste management In European
hospitals”, J. Hosp. Infect., Mel. 55, pp. 260-208, 2003,



Assessment of Medical Waste Management in Teaching Hospitals of TUMS, LR Iran

11, Sewage treatment system

Some of the hospitals are bereflt of sewacge treatment
system prior to disposal In 60% hospitals, sewage s
transparted into absorbent wells and in 30% of hospitaly
the sewage is treated by treatment facility that located
inside the hospitals. In athers, sewage is discharged to
near streams.

Discussion

In 1980, 2 study that was conducted on medical waste of
Semnan province showed that the average generation
rate of madical waste in hospitals is 0.8-1.8 kg/bed/day
[8]. In a study parformad i 1957 in hospitals of Tehran,
the waste generation rate was reparted to ke 271 kg/
bed/day [7]. The waste generation rate in Dar es Salaam
(Tanzania) hospitals in 1993 was reported to be between
.84 and 5.8 kg/ned/day (8], In 1996, a study showed that
the average generation rate of hospital waste was 3.9 kg/
bed/day in Fars provinee [9]. In khoozestan provines, &
study in 1996 showed that the total number of beds in
that pravince was 3537 and the average generathon rate
of hospital waste was 2.38 kg/bed/day [101, In 1996, a
study pertormed on Tehran hospital waste and showed
that the average generation rate of hospital waste was
287 kg/bed/day. This study showed that in 855% of
hospitals, the storage time was 24 hours and Tehran
Municlpality was the responsible for medical waste
transportation [111. According to WHO report in 1955,
average generation rate of Teaching hospital waste was
41-8.7 ka/bedrday [5]. In a study that was conducted
on medical waste of Shiraz province in 2001, revealed
that the average generation rate of hgspital waste was
3.93 ka/bed/day [12], A study was conductad in 2001 on
hospita! waste in Mazandaran province and showed that
the average generation rate of hospital waste was 1.7-
1.3 ka/bed/day. Also, this study showed that the medical
waste was caried 1o temporary storage site marually in
45% of hospitals and in athers, those carred by tolley
{13]. Another study was conducted for madical waste
of Mashhad provinee in 2001 and showed the average
generatian rate of hospital waste was 1.67 ka/bed/day
[14]. A study on medical waste-of Fars province showed
that the waste generation rate was 4.45 ko/bed/day [9].
In 2005, 3 study on medical waste of Rasht city showed
that the average generation rate of hospital waste
was 167 kgfbed/day [15]. A study that was conducted
on Medical waste of Jordan showed that the waste
generation rate was 349 ka/bed/day for public hospitals
[16.. So, the average generation rate of medical waste
in this study is more than other provinees in LRIran, bue
is corresponded with WHO guidelines. A study that was
conducted on UK (United Kingdom) hospitals showed
that 80% of hospitals have used yellow, heavy-duty, high-
density polyethylens [HDPE| containers [17], while in this

study, 17% of hospitals have used plasic containers. In a

study that was conducted on Europsan hespitals showed

that there were Incinerators for Hospital waste disposal
iexcent Sabadell Hospital), while in this study there s no

Incinerator inany hospital [18), It seems that the studied

hospitals need a disposal process to batter manags the

hospital waste and especially infectious wasta,

The following discuss same of the problems and

procedures assoclated with medical wastes of TUMS:

*  Lack of comprehensive waste disposal plans for the
dispasal and technical aspacts of hazardous wastes.

*  lack of trestment facility such as inclnerator or
autoclaves for treatmert of pathological and
infectious wastes.

*  lack of continuous on the segregation, collectian,
transportation and final dispasal of infecticus and
other medical wastes.

*  lack of knowledge and awareness among the
personnel in hospitals about the consequences of
the potential risk of infectious, hazardous waste and
environmental impact.

* Lack of proper guidelines, legislation, requlations
and instructions on health caze waste management
such as segregation, collection and disposal of
varipus canegories of wastes in suitable manner to
render It harmless.

*  Disposal of liquid waste into the municipal sewerage
systern withaut any prior treatment.

*  In hospitals of TUMS:

= The basic approach 1o medical waste management
is to reduce the quantity of wasta at source as far
as possible. Hospital wastes should be recycled
whenever feasible, with due regard to environmantal
dspect, to reduce the quantity of material entering
the wasie system.

*  Waste management requires a system approach,
involving the handling, storage, transgan, treatment
and disposal of waste by methods that at all stages
minimize the risk ko health and the énvironment,

* Al hospital persermel should be mads aware of the
potential risk of mishancling waste,

This study has created awareness regarding the

magnitude of the problem of waste management

in hospitals of TUMS and has generated Interest for
systematic control efforts for hospital waste dispasal.

Hospital waste management cannot suczesd withaut the

willing co-operation and participation of all categories of

persannel,
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hospitals hawve a well =anitized and zecured temporary
storage area and others [33%) have well secured But
poarly sanitized temporary storage areas. The storage
time in those sites are 12-24 hours (75%) and 24-48 hours
{25%),

7. Off-site waste transportation

The off-site waste transportation from hospitals was
done by Tehran municipality and personnel were
well instructed about collecion and transpertation,
There were good facilities for medical waste in 75% of
hospitals but in 83% of hospitals, there were no contral
on transpartation processes. There were several ways
that were used to carry the medical wastes to vehidles:
manual (17%), spade (17%) loader (8%) and others
{58%). The medical wastes were transported dally by
covered trucks (929%) and pickups (&%),

8. Treatment and final disposal of waste

There was no incinerator for medical waste treatment
in any hospitals, but as shown in Table 3, theres is some
waste recycling in those hospitals. All hospitals dispose
ofthelr domestic waste at the zame site as the municipal
waste, and the medical wastes were buried in landhlls,
The 33% of hospitals have treatment facilities for
hazardous wastes but the equipment that are nzeded
for emergency situations were Just In 17% of hospitals,
Waste from all hospitalsis transparted to a Tehran [andhll
area (Kahrizak landflll, which has been dedicated for
this pumpose, loceted abaut 30 km away from the city,
Radicactive wastes fromrall hospitals are collected and
dispased off by the Atamic Energy Qraanization. Liguid
pharmaceutical and chemical waste is pourad Into the
sewane system inall hospitals,

9. Control measures

Some control measures were used in hespitals of TUMS
far medical waste management:

= Contrel of centainer camying to storage site  (199)
*  Providing materals that were neaded for collection

and transportation (19%)
*  Proper changing of medical waste bags (25%)
& Direct controlling of waste collectors L 1E%)
= Dverload prevention of wastes {185}
*  Monitoring of disposal processes (794)

10. Labor safety and training programs
Some of the heospitals have provided the following
essential equipments for the safety of employees,
hmsekeeping employees, In-patlents-and outpatlents:
Protective clothing for personnel who handle the
wiasles [ 100%)
*  Disinfection or autoclave facilities for disposables and
reusable for pre-treating certain lypes of wastes ([ %)
* Health survaillance of labors {25%)
*  Existing of Environmentzal health department (58%)
*  Medical waste experts {349)
The hespital persennel were trained about handling and
management of medical wastes, infaction contral and
protection, hospital personnel and protection against
medical waste harards, e.g., Hepatitls B and C, AIDS, and
Typhoid. 15% of managers, 45% of nurses and 40% of
labors were trained about medical waste dispasal, The
training methods consisted of lecturing (2%, workshop
(32%), brachure (7%, sides and dips (7%) and face-to-
face training (25%)], The waining programs have been
conducted by environmental health specialists that work
in haspitals or NGOs,

Table 3: Tra amount of recycled and not recycled wastes of medical wastes

' - ' Recycled Not recycled Sm
Kind of waste - e ;
| SampleNo, | Amount (%) | Sample No, | Amount (%) | Sample No,  Amoung (%)
Paperdndcardboad | 8 67 4 33 12 100
Lamp 5 42 7 58 12 100
fattery 3 75 a 75 12 100
Plastic 5 a2 7 58 12 100
Thermometer ’ 4 33 3 67 12 100
Barormeres 1 17 11 83 12 100
IMetal cans 5 a2 7 58 | 12 160
yringe and needle 2 17 10 e T 100
Glacs 5 42 7 58 : 12 100
Fadiology photograph | 42 7 LI S 100
Textile % 1 3 B & | u 100
Others I 4 13 & 57 ok 100
ay
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Figure 11 The waste compasition of studied hosplials

Table @ The percentage af madical waste compasition in some hospitals

IHosphaE n:c-n:tef Paper and Cardboard Plastic and Serum | Glass Textile]| Crganic waste |Metals| Sum

' A ; 20 35 | 4 10 30 |1 | 100 |
E 0 = 5 o 20 | 10 18 2 | 100
H 10 _ 35 5 | % 20 5 | 100
K i 20 35 98 | 15 30 02 | 100
L 12 3 v |2} 3 R

4. Kinds of hospitals waste and containers

This stuidy revealed that some amount of hazardous waste
is stored in the same containers as the domestic wastes,
and no control measures exist for the management of
these wastes, The results showed that In 58% of hospitats,
paper and household wastes were seqregated fram
total medical wastes and in 96% of hospitals infectious
wastes were segregated, All the hospitals have provided
plastic bags and strong plastic containers for infecious
waste such as empty conltainers of antiseptics wsed in
the hospitals. In 58% of hospitals; infectious wastes were
segregated from other wastes. The 42% of hospitals use
both plastic bags and containers, 28% use only plastic
bags, 17% use only plastic containers and 16% use only
paper and textile bags forstoring their househokd wastes,
Among the hospitals included in this study, 50% of them
chose yellow, 17% of tham selected blue, B of them
selected red and B% of them chose white as-the colar
for infestious waste containers. In general, in most.of the
hospitals, suitable and adéquate numbers of containers
are used and are kept at proper places.

5. Waste collection methods and time duration
In 8% of hospitals, the wastes were collected at the

end of each shift at 8:00 am, 400 pm. and 12:00 p.m
At theend of each shift, hospital waste is collected and
transported to a temparary storage area by haspital staff.
In 17% of hospitals, medical wastes were collected dally
and in 25%, the collection program was unsteadily. The
medical wastes were collected by trofley or manually, In
469 of hospitals those wastes were collected by trolley,
46% were manually and 8% were used both of them. The
staff emploved for handling waste (o all hospitals used
dlmost complete personal protective equipment (the
protective equipment included spedial dress-shirt and
trousers alang with at least twoof the following: gloves,
mask, boots, and dpron).

6. Ternporary storage site

Temparary storage sites were in all studied haospitals.
The distance between these sites to nearest department
was about 10-100 meters. These sites Include metal
containers (10%), concrete rooms {10%), special rooms
(30%), used bamels (10%) ancl open enclosure sites
(40%). The infectious and non-infectious wastes are kept
in separate containers and are not mixed together In
the hospital's owr temporary starage area, Only 67% of

N
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the wastes generated in 12 hospitals were segregated
and weighed during a period of ane manth, manually,

The epvironmental health experts as well as members
of nosocomial infection control cammittee of hospitals
or managers of waste took central of the transportation,
collection and senting of the wastes and recorded the
amount of medical waste on the data form. The wastes
from hospitals were collected from storage areas. The
quantity and compaosition of the wastes were determined
at each hospital. Parallel to the inter views; the physical
compasitions of waste in hospitals were determined.
Befare segregation, we sprayed these wastes by
disinfectant solutian (0.5% Sodium hypo-chlorite). Masks
and large forceps were used to segregate waste Into
several types. Durlng segregation, we weightedeach type
of medical waste and discarded into bag. General and
medical wastes from outpatient and inpatient services
were collected separately. The weighing and analysis
of wastes were performed In a spedial siie. The medical
wastes were previously sored into various components
such as serum or syringe, needle and etc, The weight of
each component of the medical wastes was recorded

on speacial data forme. Following these procedures, the
wastes were transported to a special site for storage and
final disposal. This waste compasition study is part of a
continuing effart to measure and understanding the
waste generated in hospitals. The raw stinvey data was
compiled and managed so as 1o enable the estimation
of waste generation quantities / management practices.

3. Data analysis

The quantities of hospital wastes were presented in
terms of kg/ day for total amount of waste generation.
These data were used to determine the guantities of
waste generated by each type of haspial. The data
gathered from the guestionnaire were complled with a
computer and were analyzed using statistical excel and
SPS5 software.

Results

1. Hospitals status

All teaching hospitals of the Tehran University of medical
sciences are situated in Tehran, Table 1 shows the
specification of hospitals.

Table 1. The specification of squiad hospitals

Hospital Code | Departments  Active Beds '-ﬁmp'il;al activity  Total amount of waste generation (kg/day)

A 27 477 public | 1800
N S 599 public | 1600
K 14 150 puhblic 500
8] 7 120 public 100
3 142 public 170
F 8 198 public 130 S
G 28 528 public 2500
H 3 95 public — 100
| 7 120 public 1000
) 7 200 | public 130

K 2 51 | public 120
L EEEEET public 2100

2. Hospltal waste generation

Hospital waste generated from the various activities
camed outin the hospitals. The kinds of waste generated
in Tehran hospitals can be classified in ta cultures and
stocks of (nfectious agents, pathalogical, bload and
other fluids, sharps and surgery wastes, |aboratory, food
preparation, radioactive wastes, dialysis, cobalt therapy,
biological wastes, cardboard, paper documents and
discarded linens categories,

The total amount of waste generation rate in all hospitals
was 13000-13500 kn/day and the average of wasie

10|44

generation rate in the hospitals was sstimated to ba 442
kg/bediday,

3. Hospitals waste compaosition

The waste composition of these hospitals is shown in
figure 1. In 42% of hospitals, hazardous chemical wastes
were generaled that consisted of halogen hydrocarban
{17%), radioactive (33%) and other {50%). The percentage
of medical waste compozition insome hospitals is shown
in Table 2,
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Assessment of Medical Waste Management
in Teaching Hospitals of TUMS, L.R.Iran

Abgtract

The management of medical waste 5 of geal impetance due to its- potential
enviranmental nazards and public health rsbks: This study was camed n 12 teaching
nospitals of Tehran University of medical scences (TURMS) The goals of this study
wers intiatad to characterze solid wastes generated in healthrare hospitsks, to report
onthe current status of medical waste management and to provids a framewark for
the sate management of these wastes at the considerad hospitals. The methodology
is descripthve, cross-sectional snd ohservation and consisten: in the: use of surveys
and interviews with the authorities of the healthcare Baclliies and with peszonnsl
Invoived in the management of the wastes, [he results showed that medical wasizs
generated ir hospitals are extremely heterogeneous in compaosition. 42% of wastes
are colected in container and plastic bag. In 75% of hospitals under the study, the
stay-time in storage sitos (saboaut 12-24 hours. 92% of med:cal wastes of hospitals
are collocted by covered-trucks, In 46 % of hospitals. transferring of medical waste
1o tlamparary stations (s done manually. The average of waste generation muesin the
hospitals was estimaned to be £.42 kgbed/day.

Key words, Medfca! Waste, Transpodation, Treetment: Manegement, Healthaarr

Fosoital, TUMS

Introduction

Medical waste includes materials that are produced in
the course of health protection, medical treatment and
sclentific research; itforms a separate category -~ medical
or health care waste [1, 2] However, it seems that the
fraction of waste generated at medical institutions,
known as special or regulated medical waste or otherwise
known as clinical waste, has not attracted the same
level of atention as other types of wastes, particularly
in developing countries, despite the fact that medical
waste is labeled as hazardous because it poses senous
and direct threat to human health (3, 4)

In LRlran, as in many other ceveloping countries,
regrettably no proper rules have been compiled as yet
and also there is no useful information about medical
waste management.

In this article, we present and discuss the results of a
survey on medical waste in haspitals that supported by
Tehran University of medical sciances in 2007, Bacause
of morality canditions, we don't reveal these hospital
names, This study was conducted o detarmine the
generation amaunt of hospital waste, the condition
of waste segregation, the type of storage containers,
temporary storage area, collection procedures, on-site
transport and treatment of wastes, off-site transport,

disposal of hospital wastes and finally to assess the
type of training provided to hospital personnel, and the
type of sewerage system used at hospitals. M the end,
measures for improvement of present condition and
solving the problems identified were suggested.

The final goal of this study was to regort some
infarmation abaut current canditions of campasition,
collection; transpartation and disposal of medical solid
wastes generated n these haspitals ta canduct a proper
management for those wastes.

Materials and Methods

1. Data collection

The data gathered were based wpon a 10-page
questionnaire distributed to 12 hospitals. Questionnaires
wers used to survey the bospital waste in terms of
collection, transportation, segregation, treatment
and disposal of hospital waste and to collect available
information for analysls of the system,

2. Sampling and analysis

The collection of clinical waste sample and analysis were
earried out in 2007, The waste characterization study was
carried oul in accordance with WHO guidelines [5]. a1l of
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Conclusions

Theresults have indicated that the RDF can be signihcantly
converted to activated carbon and applied for flue gas
treatment which is cost-beneficial than commercially
available ones. The examined waste RDF derived
activated carbon can remove the PCDD/F released to the
exhaust flue gas by 57%. This result campared favourably
with the result from the commercially available
[Naorit-80] activated carbon. The results also revesled
that the remeval effidency for PCDD {average 85%) were
much higher than the remaval of PCDF (average 41%).
The adsorption rends varied with the dioxin and furan
congener groups, The results suggest thatwaste derived
activated carbon shows potential as a considerably low-
cost control material for PCODYT in waste incinerator fiue
gases compared to the commercial carbon. However,
it s Imparant o bear in mind that this method nol
destroys the dioxins but transfers the gas phase dioxins
to the solid phase (AC) In tha flua gas cleaning systems.
This would therefare require further advance treatments
prior to its disposal to the environment.
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efficiendies of 58% and 57% were oblained respectively
for the Nort 80 and RDFAC These values appear low
compared to the work of Abad et al {20031 however,
there is a huge difference in the initial corcentrations of
PCDDVF in the flue gas used jn the two studies.

Table 3 PCOOVF remaoval efficency ofapplied activated canboans
from exfavst gas
{90 e b ETEG valuss )

PCOD/F Toxic | Commercialb-AC ~ RDF-AC
LOngeEners
2378 TCDD 876 86.7
12376 PeCDD 50.2 86
123478~ HxCDD 895 | 833
123678- HxCOD 431 | 0.4
123789 HACLD o0 775
| 1234678- HpCDD 845 741
0CDD 765 698
7378- TCDF 580 . 5.7
12376~ PeCOF 812 ' 791
23478- PeCTF 244 Logs P
123478-HxCDF | 693 65.7
123678 HxCDF 77 OS5
123789- HxCDF 908 88 8
214678 HxCDF 73 606
1234678-HpCDF | 628 198
1234789 HpCDF 172 137
| ocpF 703 2.2

AL=Activated carbon

The adsorption capacity of activated carbon s highly
dependent on its properties, particularly the surface
area and pore size distribution. As can be seen In Table
1, even though the commerdal activated had a higher
porosity and a higher BET surface area, its performance
in the adsorption of PCOOVF from the flue gas was similar
to the RDF derlved AC. By improving the activation
methods, there is a possigility for the improvement of the
properties of waste derived activated carbon (Nagano gt
al., 2000).

The results of this study are comparable with those
obtained in the field using commerdial AC. Applicatian of
a fixed-bed activated carbon filter filled with commercial
AC with a BET surface area of 1000 m2 g-1 and a particle
sige of 4-6'mm in a hazardous waste Incinerator led
ta an-average dioxin removal efMciency of about 56%
(Karademir et al, 2004). Within the PCDD congener

groups the removal efficiency of activated carbons
slighttly decreased by Increasing the level of dilarination,

However threughout the PCDF congeners, although the
mirmum amount of 23478-PeCDF and 12347889-HpCDF
{158-38%), and the maximum amount of 12378-PeCDF,
123789-HwCDF and OUDE{70-008:) were adsorbed, no
tlear trend in relation to thelr sdsorption aon the activated
carbons was absonied.

The average removal efficiencies of the total PCOD/F,
PCDD and PCDF are illustratad in Figure 3 in wifwitd
I-TEQ walues. In general, the activated carbons were
much more effective and consistent in the removal of
DD compared to the PCDF. Comparing the removal
efficiencies of PCDD and PCDF, it can be scen that the
average concenbration of PCDD congeners adsorbed
on activated c<arbon and thereby removed from the
ges phase was approximately two times higher than
that of PCOF. For example, only about 10% each of
23478-PelDF and 1234789-HplOF were remaved in the
presence of the activated carbons, whereas the lowest
removal efficiency for any PCDD was in she region of
70%. However, as there were no appreciable differences
in PCOD/F adsorption capacity between the waste
derived activated carbon and the commerdial one, their
use could be a cost-effective option in PCDOYF removal
from waste incinermtor flue gases,

97 -
8 -
T -
B0 -
o -
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i -
20 -~
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o -

Hermoval o7 I-TEC valaos [witks)

L oo I PCDF E PCDET

B Commer] B POEAC

Figure 3 Tatal toxic PCOOA removal sfficiency of RDF derleed
AC in companson with the commercial one

In relation to the results achieved in this study, It shauld
bé noted that the temperature of maximum formation
of PLOLVF via de-novo synthesis is in the range of 200 -
400 °C [Cunliffe-and Williams, 2009). However, Injection
of activared carbon in full scale waste incinerator plants
is .generally at lowesr temperatures of arcund 180 °C.
Therefare the higher temperature of 275 “C used in our
experiments might influence the efficiency of FCOD/E
atsorption onto the actvated carbon, Thus, at lowor
temperature a PCODYF removal efficlency higher than
ourwark forRDF derived AC can bepredictable
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et al, 2011, Onwudlli et al, 2011). The Varlan 450-GC
coupled with a Varian 320-QgQ-M5 equipped with a
Varian 8400 aulg-sampler was applied. The separation af
PCDOVF was carried out using a Varian CP-511 88 capiliary
column for dioxins (50 m x 0.25 mm LD, 0.25 pm film
thicknass). Samples were injected into the GC in split/
splitless injection mode with the amount of 2 yl. The
retention time was categorized into several segments
and the corresponding scan method for each segment
was intraduced in order o avaid the co-elution af
PCODYF isomers (Cuniiffe and Willlams, 2006, Onwwudili
etal, 2011).

Quantification of PCDD/F was carried out according
to US-EPA method 1613 procedures using internal
standard and sotope dilution methods (US-EPA, 1994),
Relative response (RA) and response factors (RF) for
each Individual compound was calculated with the
corresponding calibration standard solutions, The results
arerepcrtedin ng g-1 and ng I-TEQ g-1 of the sample dry
mass. All the experiments were carried out in duplicate
and the averages of the results were considered.

Results and discussion

1. Properties of the produced activated carban

The chamacteristics of the waste generated AC and
their comparison with a cammercial AC are shown In
Table 1. Althaugh the praperties of waste-derived AC
were not comparable to the commercial one, they can
be improved by developing the process of activation
(Williams et al., (2006) Naganc et al. [2000) carbonized an
RDF by partial combustion at 350 °C for 8 hours, then pre-
treated by HNO3 (3.3 M) for 3 hours and activated under
M2-H20 flow at 850 °C for 2 hours. The abtained AC had &
BET surface area of 828 m2/g , micropore volume of (.43
cm3/gand a mesopore volume of 030 cm3/g (Nagano et
al., 2000). In spite of having surface area and pore valume
lower than the commercial AC, the waste derived AC
showed comparable potential of PCDDYF removal from
flue gas stream.

Tabie 1. Properties of the RDF activated carbon compared ta the
commercial one

Properties Commercial | ROF
~ Activation Time (min) NA* | IR0
Activation Temperature ('C) | WA 00
BET Surface Area (m2/g) 1019 333
Mesopore Volume (cm3/g) | 0034 007
Micropore Volume(cm3/g) | D436 014
_ TomiPores (cmial | 047 021
Mean Partide Size frmm) 12-2 14-28

NA S net ava2iiabie

04 | 141

2. Metals analysis of the activated carbon by AAS

The concentrations of predominant meltals in malg
dry mass of carbons are presented in Table & The
analysed activated carbons have got notable amounts
of aluminium, mercury and Iron. The presence of some
catalytic metals such as nicke! and a small amount of
cupper were detected In the tested activated carbons.
This may result in an increase potential of dioxin
formation on the AC surface beside 15 adsorption from
the gas stream,

Table 2 Metal comsents of the examined activated carbon
samples Imgfg of dry mass)

Metals Cammercial-AC ROF-AC
Aluminium 1459 4219
Copper 003 0.13
Cadmium 0.24 028
Iran 2594 11.16
Mercury 434 442
Magnesium 1.30 1} T
Manganese o007 1.08
Malybdentm 1.34 1,37
Mickel G35 043

*MD: not detected

3. PCODYF removal efficiency from flue gas by activated
carbons

To assess the PCODVF removal ability of the activated
carbon the experimental reactor a5 described abowe
was run without and with application of the carbon
adsorbents and the PCDD/F contents of the exhaust gas
were analyzed and the reduction by AC were calculated,
Table 3presents the percentage removal of each of the
2378-cubstituted PCODYF with respect to the activated
carbon type at 275 "C under the simulated flue gas
siream. The results are based on the difference between
the concentrations of PCDRYF in the exhaust gas (vapor
phass) with and without activated carbon adsorption.
Thus the vapar phase PCODYF removal efficiency of the
applied activated carbons in wt % was calculated as
follows:

PCODVF removal efficiency (%) = [[PCOD/FWAL - PCDD/
FAC) / PCDD/FWALT = 100

Wherne, PCODFWAL s theconcentration of PCDDIF in
exhaust gas without activated carbon and PCDD/FAL is
that with activated carbon e,

The apphcation of AC produced from the pyrolysis of
ROF and the commercial AT (Norit BD)showed significant
reduction of PCDOVF concentrationsin the exhausi gas, In
general, the average PCODVF toxic equivalenoy mmoval




Producton of Activated Cargon from ALF and Its Use for Dloxin Removal in Waste Incneators

activated carbon media was placed inside the reactor
after the flyash sample bed isolated by a glass frit and
on the way of exhaust gas for adsorption of dicxin being
released ta the gas phase.Reactions ook place on the
Ryashunder a constant flow of simulated ue gas(4.8
valte: 02, 96 vold CO2 and 200 vol% H20/in N2jand
the releasec PCDD/F was expected to be adsorbad on
the activated carbon at the temperature of 275 °C for
06 hours. £ach test was carred out In duplicate and the
PCDDVF contents of the exhaust gas was trapped in the
XAD-|l resin, extracted, fractionated and analysed for
bath stages of the expariments.

6. PCDD/F trapping from exhaust gas of the reactor

Any PCDD/F released to the exhaust gas fram the reactor
wias collected by a tertiary trapping system (Figure 2}, The
first trap was an empty dreschel bottle located in an icef
water bath to act as a water vapour condensation system
which was connected directly tothe reactor's outlet tube.
The second trap was a glass tube containing pre-cleaned
Supelcoamberite polymeric XAD-Il resin, held in place
with pre-cleaned Orbe polyurethane foam (PUF) plug.
The resin was cleaned by solvent extraction and spiked
with 13C12-labelled 2378-chlore substituted PCDLVF
standards prior to application. An empty dreschel bottle
was used as a third trap to completely condense the
exhaust gas and to capture any escaped PCDD/E species.
The resin trap was covered with aluminium foil to prevent
UV degradation of the dioxins,
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Figure 2. Scheratie diagram of the madified reactor for
PCDDYF adsorption tests

7. Chemical standards and organic solvents

Method 1613 was appiied for the analysis of PCDOJFIn
solid matrices(l5-EPA, 1994), A set of five calibration
standard solutions (C51-C55) contalning the 17 toxic
cangenarsof native FCODYF [2378-positional substitutes)
and comesponding 13C71 2 isotope enriched PCOD/F with
apurityefs 993 ware usad. A13C1 7 labeled standard stock
solution containing 17 taxic congeners of PCODIF was
used to quantify the corresponding native compounds
by the isotope dilution method, The XAD-Nl resin which
was applied for wapping of PCDO/F from the exhaust
gas of the reactor was spiked with the labeled standard
prior to experdmentation. Furthermore, an internal
standard solution containing13C12 Isbeled 1234-TCDD
and 123789-HaCDD was added to the purified extract
prior to GC injection as standards for the detemmination
of recovery percentages of the labeled PCOD/F. All the
standards were purchased from LGE Standards, UK;
{supplied by CIL Inc. MA, USAL All the organic solvents
such as Acetone, Toluene, Dichloromethane, n-Hexzne,
Ethyl acetate, used for extraction, desn-up and glassware
rinsing, were certified grade for dicxin analysis and
purchased from Sigma-Aldrich; Lid. UK.

8, Extraction of the resin trap, clean-up and PCDDVF
analysis

At the end of each experiment the XAD-Il resin with PUF
plugs were extracted with 50/50% acetone/hexane at
100 oC andpressure of 1500 psi using the Dionex ASE-
100 extraction system(Richter et al,, 1997, Dionex, 2005).
The condensate in the first trap was liquid extracted
three times with toluene and the washings added to
the XKAD-I resin extract. The extracls were evaporated
in a rotary evaporator to reduce the solvent volume and
the solvent exchanged to haxane before the sample
clean-up procedure. All the glassware, dreschel bottles
and reactor lining wers washed with detergent, rinsed
with toluene, hexane and acetone, and cleaned in an
ultrasonic bath before use.

Isolation of PCODUF from interferences was performed
using an automated Power-PrepTM Fluid Management
System (FM5), based on sequential use of acdic-basic
multifager silica, basic alumina and activated carben
adsorbants, pre-packed in disposable Teflon columns
and harmetically sealed, The default dioxin clean-
up method was set up and applied for the purifying
the samples(FMS, 200B]. The collected fraction was
evaporated and micro-concentrated by nitrogen blow-
down to 10 pL in nonane prior to instrumental analysii.
The PCDDVF analyses were performed using a gas
chromatograph (G0} attached to a triple quadrupole
mass - spectrometry (GC-MS/ME QoQ) eystem The
cperational characteristiczand procedure adoptedfarthe
instrument have been described elcewhara(Hzjlzadeh

Y
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derived fuel (RDF) was pyrolyzed to produce char, and
then the char was steam activated at 500 °C for 3 hours to
produce activated carbon, The yielded activated arbon
had a BET surface area of 500 m2/g and total pore volume
of 0,19 cm3/g, comparable to low grade commercial ane
{Buah and Williams, 2010}

The maln abjectives of this study were to produce
activated carbon from refuse derived fuel (RDF) and to
examine IEPCOOMF removal efficiency for application
in the adsorptive processes of waste incineration.The
adsorption behavior of different PCDD/F corgener
groups on activated carbon and the influence of the
physical characteristics of adsorbents on PCDDSF
adsarption abillty were also discussed. The PCOD/F
adsarption efficiency of waste-derived activaled carbon
was compared with a commercial activated carbon [Norit
80) in the form of granules.

Materials and methods

1. Raw Samples Preparation

A sample of RDF was pulverized and sieved to produce
the particle size of 8 mm. The RDF sample was composed
of 40 wish carbon, 7 wt% hydrogen, 7 wik nitrogen and
0.1 wi%h sulfur(Baah et al, 2007), A commencial activated
carbyan [Morit 80) in the form of granules was purchased
from Sigma-Aldrich, UK. The granules was crushed and
sieved to make a particle size of 1- 2 mm.

2. Pyralysis of the refuse derived fusl

Pyralysis of the RDF was carried out using a static-bed
stainless stee| reactor, 25 cm in length and 30 mm
Intemal diameter. The reactor was externally heated
by an electrical cyfindrical furmace equipped with
temperature control. About B-10 grams of sach sample
was placed on a support inside the reactor, heated at 600
T under nitraganand hald for 2 hours to obtain char, cil
and gasecus products, A condensation system consisted
of a water cooled condenser; two solid CO2/acetone
coolad condensers followed by a glass wool containing
bottle were applied 1o trap the condensable products
from exhaust gas,

3, Activation of the chars produced via pyrolysis

The chiars obtained from the pyrolysis of the RDF sample
were ground, and sieved 1o obfain 15 - 3 mm size
fractions and dried at 105 °C over pight. Steam activation
was cammed out using the same reactor which was
applied for pyrolysis, but with additianal modifications
to provide the steam activating agent{Figure 1). About
4-5 g of the char was placed inside the reactor supported
by & support bed and nitrogen was passed through the
reactorin order to purge air from the system, The sampla
was heated gradually 1o attain the final temperature of
800 o, Delonised water, 35 an activation agent, wasthen

02]\%r

introduced into the nitrogen gas stream passing through
a pre-heater maintained at 300°C to generate steam,
before entering the reactor. A Sage instrument (moce|
£35-2} syringe pump was used 1o inject the delonised
water into the gas line, Activation was carried oul for 3
hours using a melar flow rate af 0.03-032 mol g-1h-1af
the atlivating agenl

Thermeocougsin

——

Figure 1 Schematic diagram of the neactor used in char
actlivation process

4. Characterization of theactivated carbons

The surfsce area and pore structure of the waste-
dedved activated catbon (AC) and a2 commercial
AC weredsermined by the  nitrogen  aosorption
methad using a TriStar 3000 gas adsorption analyzer
(Micromeritics  Instrument Corporadon,  Norcross,
@A, Ush). Metals content of the activated carbons
wac analysed by preliminary acid digestion of the
samples using EPA method 3050b (Chen and Ma, 19498)
and analysis of the solutions by atomic absorption
spectromietry using 2 Varan AAZADES instrument

5. Experimentalreactor for PCOD/Fadsorption by
activated carbons

The PCOD/F adsorption capacitiss of the activatad
carbons were examined using a laboratoryscale static-
bed reactor (Figure 2). The experiments were carried out
at two stages. First. 2 g of the referance flyash sample
{BCR-490) was heated at 275 oC ynder a constant fow
of simulated flue ges for 96 hours without applying
activeted carbon for PCDD/F adsorptionNext, the
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Production of Activated Carbon from RDF and Its Use
for Dioxin Removal in Waste Incinerators

Abstract

Recycling and reusing of munigipal salid waste (MSW) has become one of the cost-
beneficial strategies in waste management Refuse dedved fuel (RDF) generated
fram waste can be used either a5 @ fuel or a5 a raw reatorial for actvated carbon
(AC) production, which ks widely dsed a5 anadsodbent in remaving organic pollutant
fram enviranmental matrices, The presence of diosing aned furans (PCODVE) in
waste Incinerator flue gas i of public concern due tio their adverse health effects.
The application of AC for PCDDVF adsormption from the flue gas streams of waste
Incinerators has become one of the mest commenly used methods for their
emission control. in the present study the RDF was carbonized at 600 °C to producs
char and the char was then steam activated at 900 °C 1o generate AL The PCDD/F
removal efficlenicy of tie produced AC from simulated flues gas was investigated
using a bench scale static bed reacior, Experiments were conducted under flug
Qas stream at 275 «C using 2 standard fiyash (BCR-4240) as a source of PCDDVE. The
PCODYF content of the-exhaust gas was trapped by XAD- resin, and after extraction
and chean-up processas, were analyzed using a Varian 450-GC coupled with a Yarian
wriphe quadrupole 320-M5, The results showed an overall reduction of 85% and 43%
In the flue gas concentration of PCDD 2nd PCOF respectively, which compared
faverbly with a comrercial AC In addition, reduction was vared throughout the
congener groups of these comeounds. The AC derived from the pyralysis of RDF
therefiore shows potential a5 & control matérial for dioxing and furans in wame o
comBustion process. :
Key words: MEVY Activated Carbon, RDF, PCODVE, iacinerstor, Mus gas

Introduction

Incineration of wastes are known as a major source of
PCCEVF emissions to the environmeant (US-EPA, 1998
A variety of end-of-pipe control technigues are used to
continuously remove or reduce the emissions of these
toxic pollutants to the recommended standard lewvels
(EU Commicsion, 2004). Applications of carbonacenus
materials such as activated carbon, lignite or coke,
either through Injection or in a fived-hed adeorber, are
acommanly used mathad for the adsorption of PCDDVF
from flue gas of waste Incinerations. Several studjes
have been conducted to evaluate the performance of
various activated carbon and their application meathods
an PCDD/F adsarption fram waste incineration flue gas
[Fuegg and Sigg, 1992, Chang and Lin, 2001, Fverae et
al, 2003, Abad et al, 2003, Karademir et ai, 2004, Mari
et al, 2005, Inoue and Kawamata, 2005, Lin et al, 2008,
Parizek et al, 2008, Chang et al,, 2009, Gao et al, 2010).

For example, Evéraert et al [2003) has examined the
adsorplion of PCDD/F fram municipal and industrial
waste incineration flue gases by activated carbon, The
resiilts showed an excellent PCOD/F removal efficiency

either in the form of fixed-bed application or powder
form Injected inte the waste gas (Everaert et al, 2003).
In an Investigation using a laboratory-scale fixed-bed
media adsorption system (Inoue and Rawamaoteo, 2005),
activated carbon has shown superior capacity in the
adsorption of organo-chlorine compounds compared to
activated coke and carbide wood. Ina MSW Incinerator,
by applying a lime and activated carbon powder mixture
{Surbalit) the dioxin level of the flue gas was reduced to
less than 0098 ngl-TECYN m3(Parizek et al., 2008).

Although the application of carbonaceous adsorbents
for FCOD/F removal from waste gases has shown very
good performance, the cost-effectivenes: of the proces:
should be taken inte account. In this regard, waste
derived activated carbons may be a cheap altermative
and have absorption properties similar 1o commercially
available activated carben. For example, a scrap tyre
derived activated carbon Ras shown a maximum BET
surface area of 640 ml/g with greater mesapare volume
than micropore comparable 1o low grade commercial
activated carbon (Cunliffe and Willlams, 1998), A refuse

1-% | 01
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