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5.ii 1 U tJ vi 'i Hi el L ') l;l 1 bb l;l::: 

fo~~'llellJ 

• I• IOI • 10101 1 iim1l.J~LLa:::m1l.lL-u1htu 
. " 

Li1elVl1~b~tJ'U 
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aBm'iaBu 
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5 .1 I T LL~'UnTHI tl'U 

'1Ufl1'1-11 'Vlti1tJ tJ'l'I LLa:: i1'Utl 

vi 

10 

(Environmental 

Management and System 

sustainability) 

- mi' rn·r:rn.1EJ.:i ~untJnT'i 

~flnTi~.:iu 1~~m.1 

\.1~nf11'i~~f11'i~.:JLL1~~ell.JL;.:J 

\J'iUJ1f11'i (Integral 

Environmental 

Management) 

- ~mrlJ~'U51Yltl1fl\Jf11'i 

~\;lf11'i~.:ILL1~~ell.J 

,i':'U1'U I ~anT'.iL°1tJui I 
'U1UN 11213141516 

1(;lrttl'i::a,:if'ln1'H°1tJu~ . " 

11.:ILL~'Un1'i~~f11'i~.:JLL1~~ell.J 

4.mmwvh,:i1ui11.Jnu \;l'rniei 
- a: 4 

rnn Lfl1'i'V'lfl17l.Jfl~mu"Vtl.:IL'Y'ltl'U 

.,:;'UelnL,:;'Uhi:Jt'U 
" 

5. Lfl7'i'Y'ln!J'i:: L ut1tJ"Vei.:iei.:ir1 m 

LL'1::~'i'it11\J'i'iUJ1'!!1:fi'Y'I 

3 • I• I• I• 10 IOI 1.iifl11lJfoa:: f111m-ff 1h1u 
" ~ . 

LUel'l-11VlL~tl'U 

2.~1l.J1'irttl5U7tl ua::ueJ nt-1~n 

LL'1::16f11'i\J'iUJ1f11'i 
" 

3.L ~ eic1 ni n~:: n 'i::u1u n1 'i A fl 

L;.:11Lfl'i1::"1 i.:iLfl'i1::"1 ua::L'U1h 

m::U1'Uf11'i~~n7'i~.:IU 1~~tll.JL;.:I 

U'iUJ1f11'i 
" 
4.tlnin~::m::U1'Uf11'iA~eiv1.:iii1 

LL\J\JLL~'UU'1::LU'U'i::UU ~1lJ1'i'1 

L zjtll.J 1t1.:iY1q~5~n1'itlflifii 

s.tlnin~::m'iY11.:i1u111.Jnu m.:11 

lntlL1'11 Lfl1'i'V'l~Yl5fl'UB'U 

6.iim1::m1lJLU'UCJU1ua::CJmlJ 
" " 

~1l.J1'i'1Y11.:11'ULU'UVllJ 11\'i.:l\nel 

L 1'11 Lfl1'i'Y'l~Yl5LL'1:: -1'u~.:i fl11l.J 

Osln'i'i:Uf11'iL°1tl'Un7'i'1tl'U I aeim'i'1el'U 116n1'itl'i::i.ilu I el' 
I 

e. , 

LLa::tl1Luei.:i~u -:u~e1"4-rn,; 

-m'i"LJ7L~'Utl'i7t1.:i1u~1t1 ~uqm'ilJ'Vi'!!LLa::fiu 

PPTua::f11'ifl'Ufl11LYil.JL~l.J i\;llcitl1 
" 

-~1t1B~n 

-U'i'itl1tl tin~1eleJ7.:I -~1a111th::neJUf11'i -f11'iL"a1i'UL~tl'U ell~ 

fl11l.Ji1fl(YLL'1::fl:1lJ U'i'iEJ1tl LLa::m'ici.:J.:11'U 5'U1 
'11LU'U~eJ.:Jiif11'itJ'iUJ1f11'i -~eii~'11f'1U (;l'i.:JL1'11 LVltl 

" 
-?in~7fl1fl~'U1l.J \J'i(\J1f11'i - n~n'i'il.Jm'll.J -m'iiici1u11lJ 

" . 
ntJm'iY11uu1'i.:i - 1unu n~m'il.Jn~l.J . . ' 
?1'1U1\ijj'IJ(i'i'il.J n-n1 \.11L~1 - mru?in~1~LU'U f11'i(;leJ'LJri7mlJ 

CJ~uatl1 :u~mfl~'U1l.Ji.:i ,La::eiihh1t1~a 
"" 
-m'i?in~1'i::uuiiL1f'ltl1 ~11.J:u~ - f11'i\J7L~'Uei 

LLi.;.:i~(;linmnruv\iim'iU'i .:i1un~l.J 
V V V ~ 

ru1mwiJururu1\1tl.:J~'Ufl\J - ~'1.:J1'U~1n 1u " ~ ~ 

m'i~(;lm'itl1 tl1fle1'1J~(;l1 .:i1u 

u1ufiei - ~a.:i1tJ~1 n 

- f11'i1'1-11Lfl1'i'Y'IL~1Yielf'i1 mrufin~7 

U1n 1tJn~n~n'i'i:..J -f11'ii.:JLn(;lsJ7n 

f11'i?in~1'i::UUUL1f'lzjlJ"LJ1 f11'iL"a7n~m'il.J 

~1t1B'1_n 
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5.1 T LLtl'U01'HHl'U 

au~1~ 
vi 

Vf'U1EJ tJ'VI LL6l:: l-hUeJ 

14- / f11'i'1i;Jn7'i~~LL'li;JaeJlJ1'U 

15 'qlJ'!!'U (Community 

Mana~ement) 

- i(;l!'U1n7'i"tJeJ~t~u."1::f11'i 

'1i;Jn1'i~~u.,i;iaeJlJ 

-f11'i'1i;J f11'i~~ LL "Ji;JaeJlJ~"lEJ 

niiilruru1\,1~1'UeJeJ n " ~ ~ 

a'iULLt.J'Um'iavtJ~eJt.J6lf11'iL~EJ'Uf . " 

~:'U1'U I t.J6lf11'iL~EJ'U! I 
"tl1UJ~ 11213141516 

1~e1tJ'i::a~~n1'i~EJ'Uf . " ihln'l'ilJf11'iL~EJ'Uf11'iaeJ'U avm'iaeJ'U 15m'itJ'i::uitJ el' 

4.tlni mj:: m'ivi'1~1tJ1wntJ m~I -f11'itJ7U'1'UeJ'i7EJ~7'U~1EJ -n'1n'i'ilJO~lJ 

~vrnn Lfl1'i'V'l~V15fl'Ua'U PPTLL"1::f11'i~'Ufl11 L YilJ L~lJ 

5. ii .rn:i:: fl17lJ L UtJCJtl 1 LL"1:: CJl,l 1lJI 
" " 

~1m'ie1vi'1~1'ULUtJvilJ m~~eJ 

L 1'11 Lfl1'i'V'l~V15U."1::fo,il~ fl11lJ 
..,._ G vd 
fli;JL'Vf'U"tJel~~el'U 

6 • ,. ,. ,. ,. p I 1.iifl11lJfLL"1::fl11lJL-b'11'11'U -n7'i1.J'i'iEJ1EJ -~1"1vl\J'i::ncl1.Jf11'i -n7'i'LJ1L~'Ucl el1'1 

45 ,. ,. ,. ,. ,. ,. 

" 
Vl~On7'i LL"1::V1(]~5 -f11'i'V'l1'1~P10~1il1fl~'U1lJ tJ'iW1EJ -'i1EJ~1'U i5'U': 

2.Lvivtlnin~::-L :SvlJ LEJ~m'i 

'1i;Jf11'i~~LL"Ji;JaeJlJf71.J 1~ 
~7'Un7'i'1i;Jn7'iu1ti;iEJWnii -~ai~if'ltl -m'i~~Lnv1m'i L~EJ 

" 
ilqiqi1~a~~'U u1·11tJ~a -Lel0~1'i ~1'i1vi 

1(;l!'U5'i'ilJLL"1::JJii'UqJq/1~cl~~'U -f11'iV11n'1n'i'ilJf11'i11~ Lifo1-b'a~ 

3.in~::1tJm'i~eJ~1'ii~m'i'V'li;J LLCJ'Uf11'i'1i;Jn7'i11·lLl.CJ'Uf11'i -u1i;iatJuv11 
" " 

m1vl~ m'iL;EJ'U ti;iEJm'ivi'1 '1i;im1~~LL,i;iaalJL;~m'i1 -n'1m'ilJ0'1lJ 

'i1EJ~1'U f11'itJ1L~'Ucl 1tJi'UL~EJ'U 

.4.iiliJEJ~1'Uf11'ii;J'i~~eJL1'11LL"1:: 

fl11lJfocji;i'lje)1.J 

f11'i 

-f11'i'LJ1L~'Ucl'i1EJ~1'U 

" ' 

L-u'111lJn'1n'i'ilJ 



5.2 LLCJ'Wfl1'S"1.h~cih.Ji:-mnTH1tJ'tJj 

m'S"th~wu 

., 
~ Yi(l~n'S"'S"l.Jfl1'S"L-iJ'1-a't1L1tl'tJ 

2. 1rn1t1 

3. m'S"tl1L~t1eJ-:i1t1Ltl t1n~l.J ,_ 
4. n1':i11-:JLLCJ'Wn1';i~\,ln1';i 

~-:JLL1\,!~€Jl.J 

5 . m:iunm-:imA 

6. m:iutlmt1mA 

"a'l11 

..; ,., 
'Vll.ll\,l'Vl l t,)1'tJ 

fl{Ui)'j'jl.J oJ~tJi)'j'jl.J 
' 

5% 

5% 

10% 

..; ,., 
'VllJ'Jt,)'V] 2 t,}1'tJ 

f'l11l.Jf 
" 

5% 

5% 

10% 

10% 

30% 

..; ,., 
'VllJ'Jt,)'V] 3 t,)1'tJ 

l1m~~V11-:iuqJqJ1 

5% 

5% 

5% 

10% 

10% 

35% 

cl I.I cu 

Vll.Jl\,l'Vl 4 \,) 1t1V1 nis~ 

fl11l.J~l.J'W't.15'S"~V111-:J 

'UAAmL"1~fl11l.J 
' 

1'U~t,)61Je)'U 

5% 

5% 

5% 

'\/llJ'Jt,)vi 5 i;)1'tJ 

'l1nis~m'S" 

1Lfl':i1~~L~-:J 

!,l'JL'1'1Jfl1':i .. 
~el'17'S"LL'1~ 

L'VlflL'tJL'1V 

5% 

10% 

..; ,., 
VllJ'Jt,)'V] 6 t,)1'tJ 

'l1nis~i~-:i 

t!ljlliim'S" 

10% 

10% 

"a',)l.J 

5% 

109'6 

15% 

30% 

20% 

20% 

100% 



~ n~ru::m1th::LiJt1 ., 
~ 'l ~ fl'fil.J m1 b .;r 1-a'm1 tJ'U 

2. 1u~1t1 

3. m1tl1b?1t1€1~1t1btlun~l.J _,_ 

4. fl1111~bbi:J'Ufl11~vlfl11~~ bb1vl'1 €)j.Jbb'1:: 

fl11f'lfl~1fl1fl?l'U1l.J 

5. ?1€1Uflm~mfl 

6. ?1e:iui.Jmt1mfl 

J,Jv11~~th::LiJ'U Jvi'11'Ufl::bb'U'U ·1,tw1 m Vl\;J 

'VlflJi.Jv11~ 5% 
T 

' 
'VlflJi.Jv11~ 10% 
' 

11 15% 

13--15 30% 

c,i Q CV 0 

"11l.J'Vll.JVl11 'Vltl1'1 tJ fl1Vl'Uvl 20% 

"11l.JYll.JVl11'VltJ1~ tlf11Vl'Uvl 20% 



6.1.2 bn'\~l.J 

6.1.4 5'U17 hL~E.J-:i . (2546). n1-au'ivn-a'1~n7<a'Vlfatnmcr-a<a~'U1~ua~~-!lLL1~~m.J'U'U 

'11'-l'V11-!l'Uil-:!il-:!fl~ b 'Vl'-l .1fl'a -:i rm \ii1 'a1'1 '11'\J'U 'a7'llllff1Jr1w1tJl..l .tJfl'aY'ltJl..l. 

6.1.5 5'U17 hL~E.J-:i. (2558). Liln'11-a'll-a~nil'Un7'a'&'lil'Un7'a'1~n7<a~-:ibb1~~il~. 

l.Jl-111VlE.J1~E.J'a7'llll!]n7W~tJ~. 

6.1.6 5'U17 hL~E.J-:i. (2550). ilb11-11V1v1'U11'U1~~LL~tl11'U-:i .~l..1Yir1f-:i~ u11'1nvl1.JYi • 

6.2 Liln'11<aLLa~-um.m,h~ru 
\J ., 

6.2.1 Ln~v-:iPin~ 0~l..l~tJh'1u. (2536).n1-a,i'~n1<ab'Vlfl fo 1a~~-!lLL1~~il~.mr11'1l1 
' 

1f411 n'a'al.JP17'1 \il{~,:i LL 1~Je:il.J .l.Jl-111Vl E.Jl~ E.Jf-:J~\il .m-:i L VlY'I "1. 
' 

6.2.3 i'nltJ7 l..1'1Y'lfln,;. (2541). eJ'U111''-!~-:i u1~~il~.vll..lYir1f-:i~2. m-:iLVlY'll..lm'Um : LBtJ. 
\J ·1 ' 

" " Lm'Ube:l'1.Y'l~tJ~-:J , 

6.3 rnn'11'aLL'1~'Uil\j'1LL'U~'U1 

6.3.1 Crittenden, J. C., Trussell, R. R., Hand, D. W., Howe, K. J., & 

Tchobanoglous, G. (2012). MWH's Water Treatment: Principles and Design. John 

Wiley & Sons. 

6.3.2 Alibaba Group.Bio.Garden.(2014).Floating Island Water Treatment. 

[Online]. Available from: Http//: www.alibaba.com 29 November 2014 



7 .1 m1~V15n1-a'\J-a~bil'uth~~'Vlfim'1'Uei-:i-a1v1"tl11v1v'Un~n~1 

1. 1 'I.J1'UlL 'lWLJe:J-:in1'H1EJ\Jf11'a?le:ltJ e:l1~1'a'V~?le)'\.Je:J6U1cJ 1 ~'UnPl n<jj7bi11--J~-:i f11'a'U,r'UU'l-:i " . 
11cJ1'U1i1'11nn11 L1vun11 ?t eJ u 1 u.n1 r1 n 11 Pl n~1 ~ ~ 1 'UlJ 1LLfl:::r111lJ J1 ~ ClJ'U e:i-:i 1 'U1n11~vin11 

im 1111G1t1lJ LLfl:.:th::: LtJ'lJ'\.J~7 n-ueiAlil L i1u'lJt1-:i'1nPlm;1 ~0rn1~\ilJ'U117 cJ1'lJ7 L ~eJ'1-:JL?t1lJ 1 ~'UnPln~1 

LL?t111-:im1lJAv1 L i1u~e:i rn1~\ilJ'U111 cJ1'lJ11 u·ih-:i'Llfl 1 c.1'lJ0-:imr1 rn1Pl n'lj7 

2. 1 ~,JnPln<jj1tJ1::: Lil'\.J~\ilJ'U1f111'1JeJ-:J\l1'UleJ-:J 1vim'l.J1cJrnvic.1u m1lJ{ Yi'n'lj~ 1 urn1tJ1~mfl/ 
., 

"-' -=::ti. < I Q.,I ,<::ii Cl. c:,j 

r1m Lm1:::'VlneJ'UlLfl:::vm-:i rn 1 L 1cJm1 cJ1'll7'U 
" 

3. '1-:i L?t1l-11 ~,J n Pl n'lj7 LL?tv1-:im1lJAv1 L i1u~0 rn1 L1cJ'Uf111?10'\.J LLfl::: rn1~\ilJ'U111 c.11'll1~1,i 

'i~\J\Jfl11t.h:::LiJ'U on line 'lltl~lJ'Vl71'Ylm~cJ'Vl~el'lleJ.:if1rut: 

eJ1'171 tl ~ ?t0utJ1::: Lil'U rn 1?tt1'U'llt1-:i \l'l'U LeJ-:J 111 ~ "m 1 b 1 c.J'U'IJ 0-:i,J n Pl n~1 LLfl :::V1111 cJ-:i1,rn1tl 
" " . 

~\;lj'\.J1 f11j'lJe)-:J\JnPln'lj1 Uqj'Vl7 ~U?t'aifl LLfl~ LL 'U"J'\111-:J bbm 'IJ'Vl~e)n7'ab U~cJ'UbL Ufl-:J/tlfotJ1-:i11 cJ1'U7 

'17 mL 'U'l.H1-:J Ln\l'l rn 1?1 eJ'U n111 Lm1:::i.1~" rn1 L1 c.J'U'lleJ-:J\J nPl n'lj7 11 cJ-:17'\.J n111~ c.1 

1. rn1tJ1~mfl m7lJAli1 L i1u'IJ0-:i,J nPl mn n11'l.J1::: Lilu n11?teJ'U'IJeJ-:J\l1'\.JLeJ-:J Lrn::: ?t1UU(1J'Vl7 

eJU?t11Fl LL 'U"J'\117-:JLLm 'IJL~eJi,J?tlilf11i?teJ'U L~eJL'U'U'UeJlJm '10-:J(J)'U 1 'Un7itlfotl1-:i11c.11'1J11,Jmfl , , \I , 

n11Plm11~01 u 
2. n111~c.11 u.ffuL1c.1u L~eJ~\ilJ'U7iULL\JtJ 15n11L1c.1un11?t0u 

" 
3. tJfotJ1 -:J11c.Jfl::: L~ cJvl'lleJ-:117 cJ1'1J71 ~vi''U?tlJ tlbLfl~ L 'VllJ7:::?tlJ fl\J\JnPln~Tfo~tJ 1 tJ , , 

7.4 n1-aV11u'6'leium\l1-a11u~~H1l-1'J'Yli'Uei-:i'Un~n'li11u-a1v1"tl1 

1. ~?teJ'ULL?tv1-:1\ll1mh-:irn1tl1~Lilu~fl 1 m1cJ1'1J1L ~0rn1mu?t0u 
" 

2.1~~7c.Jl'll1f11iflru:::LL~-:J~-:J1~milJn7W11'\.J?teJ\J '1lJm1'1?teJ\Jn711~Fl~LL,J'U1m1c.11'1J1 , 

'Vl~eJ'a1 c.J.:11'\.J'lleJ.:! ~ L1 c.J'U 
" 

3. LU~c.J\JL vicJ'Un711 ~Fl::: LL'U'\.J'UeJ?teJ\JLL~fl~ieJ 1 m7c.J1'1J7 \l11lJLnru"1~f17'Vl'Uli1 

4. J111'1m1lJAv1L i1m~cJ1nun11tl1:::Lil'U~flf111L~cJ'U'17neJ1'111tl ~,J1:::n0un11 L ~0,Jfo 
" 

7' 5 m-a~h b ihm1'a'Vl'U'Vl 1'Ubb61~ n1'a11-'.l bb~'U'l.Jfou1 -:i,h~~'\115~61'UeJ-'.l'a1£J1"U1 
0 

" ~ '" "' S " • I .,/ "' ' J' ""' " • I"' • I 1. 'U7'1JeJFlli1L 'Vl'U'IJeJ.:J'Unr1 m11'11n'lJeJ 1 m u1:::mfl L'V'leJ'11i1nflm tJel'Vl7Fl17m'Yl\l1eJ.:J ui'U ui.:i , " , 
16n7i?i n~11 '\.J~e),:j L1 c.J'U n7i~'Ufl11\il1 c.J\l'l'ULeJ.:! LLfl::: 1,J Lb \J\J'l)e),:j n71?1 n~1'Ue:Jn?ttl1'\.J~ ~fl'11 nm 1 

" 
'l.J1:::mf1'1:::U11 uu-ruu"a.:if11i~li1f11'a'L1c.J'Uf11i?teJ'U 1 'U1'\.J~eJ 1 tJ , , 

2. -J1~flrn1tJ1:::Lilum1?10'\.J'IJeJ.:i\l1'\.JLeJ.:i'11 n-u0 2 m~111n~mvicJuLAcJ-:inu-u0A111L i1u'lJ0.:i • 
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