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CEHCOPHI VIS MOHHTOPHHTA INVIVO,
JIOKJIM30BAHHOE BBICBOOOXK/ICHHE
JICKapCTB, CTHMYJISIHSA HEPBHOH
CHCTEMBbI, MATCPHAIBI JUIA CEpANA H
Kap/IHOTEPaNHH.

3. Knerku. Ynyuymenune
uemeroqnoro obmena.
Ipm\ JUISL MHOKCHEPHH
'rxauu CHHAs TCpanus.
PocT xnerok. Knero'man
CTBOJIOBAs TCPaNus.

4. Buomonexynsl. Jlokanu3auus
acrpeeICHAs JIEKapCTB.
CHHas Tepamm CaMOOpranu3yomuecs
CTPYKTYphI. BHICTpas qMar{ocTuka.
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Prophylactic environmental effect.
Silver NPs are added into antibacterial.
paints and disinfectants to ensure an
aseptic environment for the patient.

Prophylactic antibacterial effect.
Silver NPs are added as a surface
coating for neurosurgical shunts
and venous catheters.

Prophylactic antibacterial effect.
Silver NPs are added to bone
cement and other implants.

1

[

ES“T"‘

Infection protection. Silver-
NP-impregnated wound dressings
prevent infection and enhance
wound healing.

—

[
Cauterization. Silver nitrate used to

stop epistaxis.

5>

Antibacterial effect. First medical use:
Crede's 1% silver nitrate eyedrops were
used to prevent mother-to-child
transmission of gonococcal eye
infection.

Inflammatory effect
(causes deliberate
adhesion). Silver
nitrate is used in
pleurodesis.

Regenerative effect. Silver sulfadiazine
cream is used as a dressing for burns
and ulcers. It also improves skin re-
generation.

Cauterization. Silver nitrate is used to
stop the growth of post-traumatic

granulomas, or ‘wild flesh'.

TRENDS in Biotechnology
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Biomedical
Applications of Green

Biosensors
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(a) Colour of the Industrial Wastewater Samples — Before & After Treatment
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nanoparticles (T1 - T5)
(b) " Physicochemical Parameter - pH
[ ] Untreated Samples
- Treated Samples
10 4
8 B
T 6] =
4
z e
0 T
Govt Std. S1 S2 S3 sS4 S5
Samples

<

€'Ya3 te'a e e Y
)

-

mx&(faL_ “.ege_ 0%h” tpma . Tmee ; @0'oo(sx55)comﬁ

[

(TICT5)3 “~* e feo ;""mtTiQe”’”’a'o*h

—_ * * * - <%

~ "

< < < *

C & o"“h"*od"“ha"em@(n;eoc"bomo’“‘"h"‘"o’t‘a @Ce t ™
m ® t A’Erh‘[’ s 0 tc he mx t mt x O HE” b m@))
h ~ ep|-p “‘c@mﬁa.' rpee.;q)ogocomo’““<h"*@f’eo;"’mt*C"‘a

T|Q "‘m\h“‘ e X e“‘m’Yté"e"‘““hcthe xm’TZ’eo ~ ed h ™ MpEe . at o a
cooetho="Q h Yy o e ox o . 7 e " (CentralPollutionControlBoardof

N ' India, CPCB).

3.3.1.2pH
th"mt Ch ~ ot e o mdofF o hooc*h™

- *

o‘h"‘tmeoohdmt’ eo e’y o o hcoh®™ "¢ h ® T eaeco h?otxm*snc
pH™ - 7. '1; 11,”""0

2

XYttra'Ym oe""IY a ”

* e * - - < < T o

h"‘S]ﬂ-<e*’7,4E=e"‘;<m-|*o'Y'h“‘c@og "‘(

mt o ;eo Ty * ”ea.nbim"’:"bom’”"‘hZ'E h oo f7’Z_‘°m1E*comF*h”'ot

e~ eo " m Qe ap,7 07,870 Fh 5"~ ae © xho pHTE7”

o h ™ T3gMm~a . .mo 783hT4h).ph ~ ®ho pip ’E’"oo *ah =% c .

Te ;(h‘g_(Za<e'oC"L'e*ea.:§nte.a’\*mt:_Ya’ﬂj'moermx.' hmt ee

mt*e "&h tmx za"'x"h'F_oa -pHn Eo© ;eoago’momt”'ecgj(yn"‘E T%ko Y'Y
"'h*oeCQo: "'h‘oeo"’*tho"’ _m@ g eo o «h o tdE e e O
Te ™ pH. ""*o"‘ " te x YZn axo’“*x.ttZ'E' & e . x hao ¢@H a
to“h<a Yohhoom 'YZ" _ 00X *x c*h<0' -l"am.“too'e*q__ Ot

. - mo xoh oo rH {Asaoluand Olaofe 2004) "rmto tyhm 7" oc o e” to. t"o t ¥

50



51

x h p|-p:ona " Tmd @ @o0.dp ' enc cth'E Mo cxmt® a*.c ~ o e
como ¥ h ~* *ooht ® 7o ee“ee.oa: “ m TiQ. ¢~ 2
3.3.1.3 teomt 'F
Jh Tee”™ - ae t &yermiocthoa . rpee“g)o."@o mmto m t HlO’ZI'Y
— N r AR AR
e oa th® -emgtegoynt > G124 ~ 92,900 98,940
"*’\5\41042 "”\Sﬁoh 5a).o_ txcaomo"*h"‘+ te o mmh g¥a
e ™ ; mem Y AONTU ~TH,45NTU T?GSNTU T8, 70NTU T‘4 71NTU Y
T56h 51b)c5 moE:xmtcha mo’mt"’75'|\|’}7u_tomh‘" ememtOe"hte
e " ex m @ ~ye o “h e ex.@ hxo®M" “aeowa I~ “atx t™® om% h ~ co
c hoa ”\r(nee’«q)o.m“ga* *c’b*mm”Eh‘*eo”te 0 “m t c” a ()
(a) Untreated Samples
(@ 1200 Untreated Samples (ii) Untreated Samples
=1 : :Io\ 1. Standard 14000 = = ::\ «. Standard
S
u;-IM¢l|\ INTU)  BOD con TOC  Total alkalinity Conductivity (meg/em) s ss Toml voc SUIphate Nltrate Phosphate
Physicochemical Parameters I’h_\'sicochcmlci‘ll Parameters ‘ Physicochemical Parameters
(b) Treated Samples
(i) - Treated Samples (ii) o Treated Samples (iii) Treated Samples
2000 B ot Standard bl £ covt. standard
—ailxn &=
£ 1000
o » i - il W SHES ]
. Physicochemical Parameters ) .I’h;'slcncllcmit;I I’lnmclers» o Physic‘:):h.el;icnl P;.r;melc:s.p -
m x B o -9 oa - oo (@ -0 *h~%ot@me&hH ot ~ee 9
e " eo mtTlQe.m* m¢o ;e a (SKSH), Hhc"o'vcgn'r_ Tom™ )
c h Tmt "moTTNptt™ e " 7 hcthe ."x mTTF e o To@e t ctoayph e
h x > = mOHi ""mzh ee’éh‘YYco 5(‘)aex.eorﬁICE5a coom "
cot.h< eomm’Eodf))o 3<*Uaz*’fcnmt”hy eomm Eo o "mop’y h e .
o~ . <o'ho'. e* 1x“m OhQOOH((_)U :Y ;e((“DwH.'ETthochoﬁo e om
0 h 0 C rzo h h *t<n0h»<< nmtn.a(— gqu I’<n(<) < h e* <
’ e e™” (~T|||)9T'mo h"“etxo;h 7™ e n;om"‘ &) e
O me’ZE etchtoom “ too® h ~ c” o
. €« . * v - . - -
3.3.1.4 t h ocho 0 eomt 'E
R thocho-[ Htaoemnnn’cto@o':“ae"’oimthcﬁ'o"\’”o‘H"t’Eth t;o m @

n mttep|6"z thochooOe ecohmYaEOomt ot ;mmT 3 A - aom Yy
m ¢ h hao e"‘ehe ’EemtoccH”Y thoch(n':"()('fne"q)rﬁb’\’EqE" a
- : mn"‘tmtoaoh’noe"e .y Y e ) rae .ea h‘"C\ﬁah@meo’“EO

mtoo mo“E@Z’" ’“eed cho"‘x q)|-q Ythocho o " e
h ~ cchooa . "\meteo. 30 IS]CSSOG o "'o'i"ale"‘ m(met"‘3685’,7
. a ®ma 4008 _ _a Wmo@2g6a  _ a Wr3828.6a  _a Wma35714a _ a igma



O

o o o

.,3|

o - o 3

o~

<

t

_c mh t
eHY'Y_
) 1000a

h ocho
mxtmtmox”Oe

thochooomaa
atgna mte
S8 h Y”(’e""

~

)
<

0 a

« <
e
<

~

O o o oD O o o

mao * h

~Tg 918 57

~

_ . a ¥m7aTg,227,14
e d*go TUE’  4n t &

3.3.1.5TDS

" e

_oeg_e
"(meteo .;33
Lo ™ me
H25'803('(,)t|_( &d.79803l
Ba)o “h ™ og” g
’h’”"‘emt'Yo ht eeh";)
?m'YI'I 7862

3:) mot m t

0 2100YY K™
‘ O?h’ﬁn'Y[ o

h

c
h o a

€.
om¢t ~
T 850h
h

<
’

o e e

o

-

o : 0
B - =]

mo

e e X (Et h o
_h 103105¢ /. ® ¢
a x g . c eta™

FTme e go.rﬁ:pmt
K 7 9Boh
'Y’ ee

q) X A,Etwﬂl’

<

.r.

LR

5\4 3010
h > e

1503Y

e o °

k™
I .

tK

" e z
o @
e nmx ho &g czh
& t HE m t '
L2a”
(TAeTSY © _
t72" 01500 = KM  5b).®
3317 % "y o

E] o

h
e

) <

o]

oo

< -

DR

-
o

.
&

*

h
t

X C

*

C

* *

om eh7™qgm t
.

€

* ©

t

*

~oe .

b <

e omt
Yo
ee ™
R

h. en ®

h = "bm'Ee’“.oo’
Yt md o Do 6<
t ; :30_"
°o*_*<t*h )
*_mee ) mm_to “aex ”
CHC@ ¢ 9o "Ht

h o 11307550

Ta

<

c

* * e

Fo

©

c

—~

t

<

e
t (o) (o]

m

-~

0

—~

-
o

o €

-

e e
~bod
oh ~

*

*k

O - © ==

T

h
h

A

'E*

tm_t‘"co e’ee"'ﬂeomxga
TY_o MY cRomTTY

@"teo*;""mrnQnCUmt

eeg 9o

m o
com6‘;
’I‘T"émt’Y

5 -
eo.Myh * m

oy
17805"\* K ”‘Sﬂ 2678
58).00

o* th'g > ~ @’hx OX ch
eeT
e 1=
Yt m tc"hoo e”

m

Sch

0T 5a).D"

02

to*m™cho™yo a ’
a - m o ® o M to
e(t @«’“ Cm o} ’B*e
S("r‘nH’F“"“ *e 0 *CTF‘\CeBe
momi"mt’Eo e o "
T masm g WY inoens
204,78, _ _a R &TL,0714% _ _a ®m a
__a ®maTy 1122,8%  mad TTgoh 5h):d
" Ayom sym tc ha 7 gn T™ § * CPCB."

~med ®
<

mgo.

A

<
—~

R

‘e Q a
bl l
@rmto‘"tEo ochh “oc *h
T~ rh ot

<
—~

cmt aOOOG

0 a

h oc ho o]

~ b) * ~

h o h

3

he moty h
" e e

.mQte

e & .mto
m4q) 0o t t
e"e( - * h od:"';e“e
k T9B2680 , k TS 950(»

eceh 03 Tmet @ .. go.ffigo h ° L
D mamt " 143 ok TUYMGBO: | K T YHGE3

K*m’rypéh *%)_qjh ) 9’e'“ oo " h
-aGe tofho e ’c”e'“:)
o "‘c*h’éo’:oe) fo JLLIK: (¢ * "

:'c - 'b( ™

<

md¢ o -

*

o h

@< <

"T52,63200

~+

O

, o~ A

0" ‘e

>

m

-

- 5

® U

QD

e

*1 < o

E.
€h”5
ehx’

-

(o]

<

a

-

:)eomnt

e @
t

o ~

h
c i

C

*

o
X'= D¢<
h

~

“Toh o T’Et:h ohc™he 0"
’“’Et‘h* o * X‘<3Eé<x }c()n X
’ e e ™ oht “ho* m m
"hog ™ “'EC °9;
f("%,l453a SY%
m*x : mcb"*.chxmt
: o &

-
’

a
* -

- >

e

% <<

to

- <

~o h od

t e

~

e -xm

* ’ —_— <

*

I"DGOO

eoo’moﬂ
oco e”

*

ommt

<

0 a

.mom

< %1

. I ’

e e
<
~~
;L MBS

en "t

t @1 OZa
“ h o]
mo 'o*

~

v *’E;“
b3
e te oz
eD “0
~ *;X

*

> ~ ~

ot

o o

-

0]

t

o

€ qEeh ..
'E om

-

< < <

e” bth E
:)0 o a“o'y
‘h t""
oh-l-'oo*

t

*

£ me t <19952'.
€ 'Ee oxeh o

~ 4

Yoho

-~ -~

0

e mA
<t —_—

‘E

eaoom’t c'gh
<

m | to h h ot~
tthh* x ~og h
e""’“'Eembt o

o e fy
) Ya oo h h oa
” e ”'Eo ) ;moommt*t
;"<e 4Eo emoom*th* ,

e oxmh to ’EEH& ‘Eh © Ot ehxo QO 'E

- <

e X

C *

a

)
a

X nptx e o.

oxth.o ~ ® €& h

-
—~

(o]

52



ch*Yo'momt;Sag TY*o 0'*.o’<;r11m_d)<.‘ﬂcl*'tp '“Gp':p"‘Zh Yot e e
m . e t . '* h oeH ee oe -. am*ix*h @“e< ;e ji"n 0] ;emoommtt*ﬁ }8;_"?)140&1 K
oh Bh)gteo " ocxmtch o o7 @

3.3.1.8¢ _ .7 _ -

—_— % —_— JE— T * 1 < K — 1 < * <

.0 *;<m*tm«oohcoo'thz" ".Y(a_ot'(ohc*h'y*:h*‘ 0 gb‘*e*;<m .
ot Ty Tx theyY ; xe ¥y T h T mgTo g eo “oh ” e > &€ Mt o
h octo mz oo’éE xc h Ya Oe(@t tOX ’WEtStT"‘tn‘q;n L t G x ’t"»( a fn*'F_t e . Y
e ;" mt onh emoom@ach@X‘x;(eé\Wgyd'h g.OHZ
mo o t tmte‘x Qffe” m t o h eme 0o m® "% y ceoem.5H e e x T "o
6xh " e
h5Y3, 52A52F @2t dzyS 2F BKS . hb5 o200t S
‘e“’<xeu*:’Y :_"'"O‘LO;M‘_a(h(CGI*:Y. m=t Ote ° het”e;.«e*’Yz
xXmt ™~ eo f\oeet.ctocngh"’oe h x » ~ @b "1- 3 250a K —my* hom*~
c hoa " Tmd® . go."g o " emxhQnf oo t tm o .efe @ @7 - xe Y
"HzchO'mt:p;go.ago'xtt“'E'“"‘Eech “*(\HE*eaf\e(he*'(a*;e.o
Tomt™ e @o. oe ¢ e tMH™ ca e th o “cthyp a . ~ 7" meteo . g a Ko}
e(m_o”f"E_;*og ochh"(*mt"'e“"’h"&mf,am_ Lo h " fgAtoo th T eomt E
m o h Bviy m e h Y™ e t ™ me o3 e*<;.<"rpﬂ-|z'cpe'|"-'e. 0

¢ h
m t DT ho "Teede “F .Y h* Cegd¥.. M mm :ctx*he. e 1% (@)

X - cexot 80 omtto toh o €0 "'YﬁZa . mo

< < * 1 - —_— *1

CTTTC o /\rE. ) ~ o~
I hrq, Db2NXIfAGH @EFBC! {
ee"“*:)'O(*“’?tomc’Ym tc*ha<."‘:)< X tgye o f"o< ® e t. gboo gh ~ e

<

0 h x>~ mH ™!~ 0 t 5 enet o :eo "a.o’ end” h *m .o~ h xE> ~ 0O"x 0O
m h T x ®

3319 ¥ "mo ~ h "o*he ™~ e ;X m7 oh oo" ~

PR h ¢r " «o'ho' e ;x.m _<oh”oo"‘“h ‘SAT S407 0 h Tooet .0
c h "o ctxmtch .~ 300 a KXt ~ e o ™ eet hcooa oet ho TQ

~w PR —~ o o~y ~ PR A ~ . —~ 2 o~

c ho o . o 7o e Fo h L a"yo ) h "0"%e ch'hof e X m _‘ohroo
_omt ™ TOFgh "ge g0y ’<cehe0.a3.”“fnete).;go.“oe‘” ;*tch""Eeo”"<t
mt"‘e°”’dﬂht(e*c’)«:’ff’ZQO‘;Er K(j"h‘an)_q):)*h‘“"’oto"'*ehe".Tj.;"T@o*(h”'e*<
o" " oho ™e x mT ohGod“ne o Moomm’E " 100c14% " 5b).O

3.3.1.10, x TE_ "t

AN

oe g e MxEE tmt g ot Hheh vEKS5) “h E_h oo tg° OI7m Ek T

oh rga):puomh"“e(meh*<'o_oa<e*"CQ**Ymt”’e*"hCPCBa’“*o”:‘h’”'C‘“Q
c hoa ”“meteo.;go.".’“‘.mo 0 €Ye etmhx*’“'E VOOmc@ . ee .a
mo*(h’”rn&*’“'E’:l“‘atoew}“ch*’Y—t_ex‘.ml&pao x 6 Ztmow'e*m:'a()dtoa.z
cogove™ ~“hctQFycoth *"‘*e.to-eé‘q(mrrxt’“'E:“:toa-Zm’“(
mx’“'Ea;‘;*‘eomwz ee"oh<h*3< oeomg"tph’"*efeo ;’"mtT|QC a
o *h "~ ¢ b"b 8 L ’\[net“ : ”‘30-10:;9'6: e mhx *¢E mYet o TV, 112 KA*
Oh BSp)yp~ae 'y _deyeg e tth™¢” 7y m hoo” h”em@o5a KM R Y
.mo-[_:‘o’vh"“'[‘5(i)!11a ) K”"hUocpm>e"EE cotmoo"‘“h"‘"‘a)"‘te_o*;"’mtrige"’a .
mo o t tmMdcom¢t @™ a ex mya& §F o T € e 0a t ¢ booae t h o

R

- - * L * - < ox * < e

hYTe e x i amor T o

53



33111  th ™t
" t hte~ ":'oh"‘mchomth)""eme"e‘eoel‘{’"a"‘Yot*o°e’H:pm m t a ”

*

mo Toe""h "y "o % 0t epx O oCtoxag o© mox Yy h Y LTUYOtL my

FES

mc o
— a t h x O & o hhoam te"o § h 'Ht o & T~ 'YQt™M™’\ .aoacoe et ™ a
mc o ’\'E'xea -~ @t oh .oat om e t ) "‘hxt’O)'"t ha o “ a o Ypea.o Xt

m ¢ ~ tmhtﬁy t - tﬂv N - h nm»c\/\ . ] .

. meo TEeo ity et’ ‘Totéo "o oho AL

h *mt ge” "’MY e th *nft t YTUEe 9 wh vyt ’\’Yot‘"m ¥ . a0 acoe et ™ a
m TEm o g0 % "mt h eee .09" 90 T TAyr - tx m’Yy o ce Sty t "'Ee

“ mUtmt e .'ya.mgo TE K Or t*.. MmOEL  hoe ™~ tmt oe - -ce d "~ 3

tao cth o mxt .. 8 00O« Yce po“co 'em’RIzok‘eE

m "o o t_"m’"-' : I t B h mo ¢t &

. 0 e N Yi< a emmdb 0 omo “‘rt]meooa(e _C, 'Ya

mt ~ e °© ”Jva"’ac otoe t h o™ h Y @&  x ’a"n‘oh' - o{xmtc ha
mo h "e” etthDmt*lOé"YK\t’c\)@e e teh "t @ ~ 'y cmtq);oTQo:rh"‘o":'
(SKS5). “ h 'E_ h oo r77™ mQgBa KT Ba)p hoa o o0oF ¢ e teh "td ~7Yo

o h ~ %o to*"ehe” . FiTHH e ©TTvA9eE. 9T Bb)cp oah"mcna°Zh"e“

* * <

e th‘d"f)h’“cb"()g.”“me.-q)o.":pcomo met® 5o °© cChmE 7" 5

* - - < LR * < 3 *e

0O Cc x m te oahoa .
. .o P

33112 om ~t
me o e .mat o - e ofma “ t oo °’Y ""Y’Qt mmy "yi'h ® mxt”® o""“:'z1 e Y

*em<_t*(*.;* c h o a <emet.o< ml([p*ho e.*an*to;e* Y:a’“*yoth
om “tomo " ohh’ec*o™h o Ft.*y h ", ° ot go "o.mgpeo ho ¥ g0 ° a
T THYo m t ™h *mt te ™ Ty otea 3P om h* t'ean oChHhHE « 'Ytmt x
chog mmMa x T'Yg~ ¥ " e* h ™~ * ot mt amo Toa 6maop’ h ™~ * ¢ .

c hoa .’ ’“<mete0.;33 Q 2‘8135)’“ ’ ’Yt'.’::Ymm ’“< : orrld' i) . h'Y’Z"‘“o ’r'n‘“ ”"ﬁt
0 e ¢ e tchh ¢ ST e"h &€ x T (0 a tc otd“ e t h o™ Oh'Y'e oe" . a

t “5a K,‘()""Eph"c@”o@.”“mee.;q) ye(.; etm”l‘nc"lecm "'ot"\’Y"\’"

5,7 06,9 ™ 5a).go * h % o to*Fehe” (5@!;75)_09 c et ho"mc“mtgmnt* —=
2’7c3,63 ﬁ"5|b)__q_)om M¢ amo ¥ m1tT * x Oto°’@1.§1t (B"‘“"e tm)ted"hz
m "X ’c’“*t"'jm"h’y.f*hx“?beo.hq e*t'<enao’"ﬁa2aﬁ - (,:0527( ’VHYE* (@)

X Tx - "™ Y mohmwmmb * b ¢ tom "atoo ¢ h o "¢_ttho ot ¢ Y.

< *
) — < - —_— © [ - _— o< * 0 . *
a a

ot omah ™ "a*et " h . * o'eoho"‘e "am O(DCmef)"h 0

T ek x< * - * T —
’ . ~,
Y . m

- x vt — - *

- o 1
'Ht o o h ah™ t
to m “-YO ’ ote ¥ogmy TQ; mTx a¥ o $™ oe ¢ eth I

—_— * 1 < x @ *
@® ¢ 00™ mcyn Oh 0E"h § T o te eeeo.;om‘qjg’)@ha*‘(oem’E‘ to
a""“’Eexcmt a0 -0 efa’y gx'myt ¥ e o ’Toeae ot cotoo a

7 a - m " am tCn aa b édo ~e " e~ 00 ogh e e ch

* * T <o k< * - < * t * *  <» < *

<
~

mm 'Yg® a mmyto~ e o d Moy e;*mmtxcoe’.(a)qy Tt

o ow * < —_— o e .

o h oamo ooho™t® & ¢ "Yx m - 0*ht 'Eme’yY ~ a m a “@t

3|

Q30

. m
- ) ©
m

3.3.1130et.o _m a et 570
] Toye e oe g
t Oa,' mf)_\hoae"' z ’_""Yza m'Y e e’n"'CZ) ﬁyE.mot OmiﬂﬁﬁOWoh* c . e e o . q)

e ¢ e t'ptT tcg "YW ce e @ t"@@e ""“”’enEJ; " tee.ozw

o ; " @d o geo."gteg g T h ~ ¥ oot*"he” eSkSgoh o._“ Cde OEm*t ”O:QOJCE\O4
a gTF  Cre Bq068L  RTF nger (l£01¢;0,51a R Nit 012048 K T O
o] ~® m & a CFICB, 0O CcC X m t_koae - C, . e t* ho *e @:Q,QF,PQ Nimnomt = ﬁ0,00BY'Qt K X

05a K 0,32 ) K"‘O’la ) KO o t t m¢t0~+<he”e+oo P o *ehe ™. ‘JECTS0¢ h o } e 'E

e tthh” @ a:et.”g7¢8h ™~ cpgvy . ~mee :en. 5¥

*x % 1 < - - < ’.-.

’
o

. < <

54



mo " h_*ve” ayon t 0,00k0003% . kTP & 0,0%0,64 K3 er 010,03
a g€y TOWIA012 . KT 6 b

1

(a’ — Toxic Metal Concentration - Cadmium (b) 18- Toxic Metal Concentration - Chromium

]:I Untreated Samples

0.045 - [ Treated Samples [ Unireated Samples

" Treated Samples

g

0.035 -
0.030 - —
0.025 -
0.020 A
0.015 A
0.010
0.005
0.000 l_l T T !
Govt Std.  S1 S2 S3 S4 S5 Govt Std.  S1 S2 S3 S4 S5
Samples Samples

Concentration of Cadmium (mg/L)
Concentration of Chromium (mg/L)

—
(2]
—

b Toxic Metal Concentration - Lead (d) .- Toxic Metal Concentration - Nickel

[ ] Untreated Samples
0.5 [ Treatcd Samples

[0 nireated Samples
L :Tf“llfﬂ Samples
B 0.8

0.4 4

0.3 4

H Tm i

Govt Std.  S1 S2 S3 S4 S§ Govt Std.  S1 S2 S3 S4 S5

Samples Samples

[}
=}
Iy
Concentration of Nickel (mg/L)

mx @ oh ” e_®e ¢ e ttho” gn a;et.‘b’“’ﬁo"h"cb”bg.”"ee.o
mto;eo(;s_ts5)‘ocomo"‘"h*":'ef'eo;‘"mtﬁQ@'f(a; tmota® e ® “h teo o
c

h * xmt Seo oeae ot @ oo gmyh ve h x> ~mH ¢ .7 o % h (a) " e |

1< —_— < ® < *

Cd,(b) Cr,(c)Pb, (d)Ni.

h~ oghys* tm’"*eeet.“' . h oe """eeoe; “am TIQ(@Oa_“ Kﬂat’?(]; .5 .
,”mooz"’b*;"\&e'Eo oo*<'h"'(oS<""Etc ’“ﬁ@“o'moh":'*ﬁo:'“:go
72Cydo“m_ oeeaagt”'"’C"ho mztmtoxt‘O cb”b@.""rpee.;“e\)o.(@d:
91%100% Cr: 900/0’;100% Pb: 940/6;100% Ni: 729€96%)oh 1 & P

3_4“"<_t*iemmh’BCo**toh*encnfoo"\’E‘o”*e*'Y

<:)’"e’*""‘mohieﬁeﬁmmt""e”‘"ocuoﬁ<h:)et‘deJ*;"’om*th*’”etmoamqj\<
moh * oge @ t ™ @7e o :"ama’ egmc o TEC O t o HEeoof p ~ — oteE
a ‘ t - 'm*'\ ;*’m&: 0 h Qee"bend ;*’"a:m.t* *mez A’E‘“Z(?Oe ‘m’h*< U t*’: e o —
NaOH(Ola o T'Ek T MAO h o “’"’"'sn*o ’h(’:“"‘“emt "t 'E_|qiwe< e _o a0’ e omt .
c o t o h enoc 00" 'E" ’b"‘rﬂ@h*"Y.e"to’ﬁo aeo®d me t T 0O ho “ e Y
X :\an”:‘e*’"hx";(t@anri’gqlo*e*<_’""’o°"m(;t;il.’j‘“*mbh::hzh*‘"e :h*h”o"’"*ee
’""‘mohaT(Zte<t(t""”’\**th’Emt"’:“0:)h""’<90<(y0*oea“t"’"é"ﬁo*:‘ﬂb)_q)h’"«e<8e*<
 mco A’E'o"‘ﬁ”‘"hY‘“omm;'ﬂHlt -t g mmh *c @*m*S‘CJ_OC*_””o"‘"mo h * c. .
B moh* @ )

< * *

55



(o]

1

(a) Adsorption of Toxic Metal Ions by
: using TiO, Nanoparticles
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(b) Reuse Study of TiO, Nanoparticles
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