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|=yxQ}HvR VNQJ 'O=@ Qw[L QO =yx}qlD Ctw=kt Vy=m Cra xm OW|t QwYD

28



3/
2|

xQ=t
W'

35
�2

|xQ
wO'

�13
98

R}}=B
�h

}QW
u=Qt

a|
UOv

yt

"x}qlD |=yVWwB R= xO=iDU= R= |W=v Ctw=kt xi=[= u=R}t w |m}t=v}OwQ�; Ctw=kt 'O=@ CaQU |v=tR |QU |=yQ=Owtv "2 pmW

|Ov@`tH "1"3
4 pwOH QO xYqN Qw] x@ 'Q[=L |xar=]t R= xOt; CUO x@ G}=Dv |Ov@`tH
VWwB uwO@ w |O=a Cr=L 'x}=B Cr=L xm CU= sRq K}[wD u}= "CU= xOW x�=Q=
'R}v 2 Cr=L w xar=]t COt s=tD QO x}qlD R= xO=iDU= Cr=L '1 Cr=L CU=
xar=]t OQwt u=tR COt QO u=DU@=D pwYi QO \ki x}qlD R= xO=iDU= Cr=L

"CU=

|Q}oxH}Dv "4
'�1 Cr=L� Ckw s=tD |xO=iDU= Cr=L QO =yx}qlD R= xO=iDU= '4 pwOH x@ xHwD =@
=Q Q}N@D |xv=}r=U Vy=m �8 1 u=R}t x@ 'xar=]t COt p=U 5 QO u}ov=}t Qw] x@
��6 8� Q=Okt u} QDtm 1394 p=U QO Q}N@D Vy=m u=R}t u}= "CU= xO=O xH}Dv

CaQU pt=W� |OwQw |=yQDt=Q=B R= |NQ@ 'xt=O= QO "OW s=Hv= u=DU@=D pYi QO
w �x}qlD R= xO=iDU= R= |W=v Ctw=kt xi=[= u=R}t w |m}t=v}OwQ�; Ctw=kt 'O=@
|=yQ=Owtv |t=tD QO |ki= QwLt xmv}= K}[wD "CU= xOW x�=Q= xar=]t G}=Dv u}vJty
R= pYiq@ w ODtt Qw] x@ xOW VQ=tW w RwQ |xQ=tW |xOvyOu=Wv 'xOW x�=Q=
COt� CU= �1394 p=U |=yDv=� xQwO u=}=B =D �1390 p=U |=OD@=� xQwO |=OD@=

"�CU= RwQ 1826 Q@=Q@ |rm Qw] x@ xar=]t OQwt
Ctw=kt 'O=@CaQU %pt=W '|OwQw |=yQDt=Q=B R= |NQ@ |v=tR |QU |=yQ=Owtv
u=Wv 2 pmW QO x}qlD R= xO=iDU= R= |W=v Ctw=kt xi=[= u=R}t w |m}t=v}OwQ�;
QO ?=v}t pqkDU= OU |xv=RwQ Q}N@D Q=Okt |v=tR |QU |=yQ=Owtv "Ov=xOW xO=O
x}qlD R= xO=iDU= w xar=]t COt s=tD QO x}qlD R= xO=iDU= |x}=B |=yCr=L
Vy=m |v=tR |QU |=yQ=Owtv u}vJty w xar=]t OQwt COt u=DU@=D pwYi QO
xOy=Wt 3 pmW QO QwmPt |=yCr=L QO =yx}qlD R= xO=iDU= R= |W=v Q}N@D

"OvwW|t

29



"""x
}ql

D|
=yV

WwB
R=x

O=iD
U=

Q=F;
|U

QQ@
"hrDNt Cq=L QO ?=v}t pqkDU= OU xv=RwQ Q}N@D w Q}N@D Vy=m u=R}t "3 pmW

|Dr=L |=Q@ 5 pwOH QO xOW QmP s=kQ= xmv}= K}[wD "CU= xOW x�=Q= 5 pwOH
xOw@ 20km2 OwOL xJ=} QO K]U w p=tQv Cr=L QO ,=@} QkD uRNt sHL xm CU=
CL=Ut ?U=vD x@ 'OW=@ p=tQv Cr=L R= QDtm uRNt ?; sHL xm |DQwY QO "CU=

"O@=}|t Vy=m |]N CQwYx@ Q}N@D Vy=m u=R}t 'xJ=} QO
R= |m} xm � ?QW ?; u}t-=D XwYN QO xS} w x@ '5 pwOH QO xOW QmP Q}O=kt
TB w OvDUy Q=PoQ}F-=D w xHwD p@=k '�CUy R}v ?=v}t pqkDU= OU h=Oy= u} QDsyt
O=wt Q=F; |UQQ@ u}vJty w |vi w |O=YDk= j}kO |HvUu=mt= C=ar=]t s=Hv= R=
Q}N@D Vy=m CyH O}it |WwQ u=wvax@ Ov=wD|t uRNt ?; C}i}m QO =yx}qlD

"OwW xO=iDU=

QO "OQ=O xar=]t OQwt COt QO =Q ��8 3� Q=Okt u} QDW}@ 1391 p=U QO w
'�2 Cr=L� xar=]t OQwt COt u=DU@=D pwYi QO \ki x}qlD R= xO=iDU= CQwY
'Q}N= Cr=L QO u}vJty "CU= xOw@ �2 7 Q}N@D |xv=}r=U Vy=m u}ov=}t u=R}t
p=U QO u=R}t u} QDW}@ w ��1 26� 1394 p=U QO Q}N@D Vy=m u=R}t u} QDtm
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[32]"CU= sQowr}m Qy <=R= x@ QqO 10 'u; |x}yD |xv} Ry xm OwW xO=iDU=
"OwW O}OHD RwQ 3 =D 1 Qy O}=@ 'WaterSavr |x}qlD VNB O}OHD C=}rta "2
|wQ Q@ WaterSavr Ckw s=tD Qw[L R= u=v}t]= CyH Q[=L |xar=]t QO

"OwW s=Hv= xv=RwQ CQwYx@ VNB xm OW ZQi uRNt ?;
|xOvvmVNB x=oDUO10R= 'WaterSavr|x}qlD|xOW QmPu=R}tVNB|=Q@ "3
?Yv j}=k |wQ Q@ O}=@ 'JV-225 |xOvvmVNB "OwW xO=iDU= JV-225 pOt
'QwmPt x=oDUO |xOvR=U |=aO= j@=]t "OQ=O R=}v Q=m |wQ}v Qiv wO x@ w OwW
[44]"CU= Ca=U Qy QO uRNt K]U R= Q=Dmy 60 OwOL u; |yOVWwB |}=v=wD
R}v |QwDwt j}=k x=oDUO Qy |xv} Ry w QqO 3000 OwOL x=oDUO Qy Ct}k
xOvvmVNB |=yx=oDUO Qta ,=vt[ "OW xDiQo Q_v QO QqO 10000 =@ Q@=Q@
|xv} Ry u}vJty "OW xDiQo Q_v QO p=U 10 'Cr=L wO Qy QO =yj}=k w
lryDUt |w=Ut Qw] x@ u=WQta COt p=U 10 |] QwmPt C=R}yHD O} QN

"OW
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651 2555 10 TON=year 65 1 255 5 x}qlD |x}yD
13 13 13 unit 10 10 xOvvmVNB w j}=k |x}yD
150 400 20 person 20 20 |v=Uv= |wQ}v
128 528 � � � � CNwU 'C=Q}taD 'VQ=@v=

xQ}e w =yxOvvmVNB
942 3496 � � � � ẁtHt

u}@ j}kO |xU}=kt 'xar=]tOQwt |xk]vt x@ xOW QmP G}=Dv uOw@ xDU@=w u}vJty w
QO uwo =vwo |=yVwQ C=@U=Lt w V}=tR; OvtR=}v Q}N@D Vy=m hrDNt |=yVwQ

"CU= uRNt \}=QW `@=D w xk]vt

Q}_v� OQ}PB CQwY |Y=N |=yu=tR QO Ov=wD|t |}=}t}W |=yVwQ R= xO=iDU=
CUOx@ G}=Dv |oOvm =QB x@ xHwD =@ "�Q[=L |xar=]t QO � u=DU@=D pYi � swOCr=L
Q}N@D Vy=m QO hrDNt |=yVwQ OQmrta XwYNQO uwo =vwo C=ar=]t QO xOt;

=yCWwv=B
1. monolayers
2. Cetyl alcohol
3. Stearyl alcohol
4. Oleoyl alcohol
5. Amphiphile
6. Fitzgerald
7. Knights
8. Piri
9. Hexadecanol
10. Octadecanol
11. Gallego-Elvira
12. Verlee
13. Zeinalzadeh
14. national sanitation foundation (NSF)
15. Wixson
16. Babu, P.S.
17. McJannet
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