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GNPsd | d3ddp@EuGidis d 4 s dtetse Odzdz’ & € dzO fisdj2teaief BBy $ @
s yoOmisgagss@ " jets HJOMR) ste® f-s@zgFlseo ' fiphEs A OfpS
Gdtetso Odzd & .
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4 Htoket?2 MmMtstesdy , jMdzd Aw dORtsHdIsMY Mddh g
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Mo ts ¢ &OMIsgste OBKM). | 10tasef tczw Ctsdzd yj Mlsots v ¢ [d o fo,
yddzd yOfmisdy’ M Mz akOdts? Istsdzh FideteD o alazl2ls 9 didzp G
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HgSSMdHO Stoj Bz ( MY 8Os O)

[ dzv syjde€d odzdwdedWw dzOdesyOMmlsdy L sdzsls O dzO dzs
sjtedOdzse © COyjMmlse] ®BLOL YO MicOoSEr sy s d i f ts tz!
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) ZSIO £ OL OzOM* L dzOydlsj dz' dats dzed > j, UjB Hdv MO
o d&dlsjOktc) BjL'LEZEYOjd d' &5 §jtcj desmsd | dzj
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& &g, Mscdkofnds Sskser d M kojddyjddjd ©oOnnlssy
Ad dz2OBdzE HOj Isfpw MdzOyOdzO ftsor h jdaedj ddzlsj dzfind o datsfr
[266]. 1 tsMCtsd Ck dzOd elze dzyh]jois o Bglztz® gizdf tzf) of tzj dzvf g d dz€ d
Ctdf dzj CMO dzOB dz¥ H ONPEFIOA@HSIY ( ISB)e,OLay® o Mjn HOd d
kOZ BkHkl dMfsd LseOls! v &OjtedOd M Istdh d dat
ZzOL 9 Odzdd tsBtOL YO BEZHjIs tfEkzM¢ Ols! Mw .

313[flsd B L Oyd»Y MsH ey OdzedwY ¢ zOMisj odese s § tsd3tf oz
v sftejHjdjddv sflsdBOd discts foHjte)y Oddw ¢ dz
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B sSBHERUIE O COdufds dzz yj dedz” 7 H O dzdz O Wedr Sz L fOmSuftspizitfis
U Mlse © € dzOfiMsoplde'tler & tedibjstes w h d 0 w20 15 Hsdzlde)(dRf).dztstu®
s e daydaled § sMistets dz' s St Is d \fjdifkhiplsid tfdm dro "WiH jfids Hoj
tOL yorn ftod LkMdreChdh dzslstdz0 19 § pdisda@tizs Q@Mmisdy L tsdzt
f dzj 9dNDOdzt yd dztsfy! o ts o dzj " dzd 2 | fipopEdls w PEsy isdfis O |, € drgsds
filsjteds’ © WwWHjte, ftedOotsHwh D fwsCdia Cigesgny  IdzD s JFOsfs §
dzj Mtstslse jIsMmise dj W oty jisthyw dpQ dztiz O filplOdsus e §f tetsy § M
KOCY | ©oCds yjdzdw S dzOMmlsjtedzsets Ctdif dzj SMO o dzOdzt
s Odzdzd yj MSBEts WHIEO.
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1 ¢ [dL 5B tc OGNPBSIO@L-SI0 f SHIso jteHddzd Octkj cOyds dzOd
Hitey Ohdn Bod "] Ctddul NEd8L) S &O ik BEsEas € o dgy
HdMCted Isde" § MW Jtedud MEdd dzOdsyOmisdy" 0 sz dpdztzts
MsRteOds dzd j  SksfL sBicPy j de®W % S ' dzd 1B dzO ts 2 3890z’
dzds, MHjyONdj BSdjj GHAdsEs o&jlsOdddyj NS secs W
& j uOMmkdy’r ©OL&jtesd fEEYHSO 2 &S d&.
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t dBL 1YL 5B tc OGNPRFIO@1L-SIO: ) ttOL dz" d3 MtsH j oy Oded § A3 € d
T~ 155 TE 23 i1& 3Dix=45Eix=75
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] sMStsdz Sk dgOdzzyh d§ dzs B dej Myj delsdz j Mo ts2 Mise C
q dzls j dzf)d o dzts 2 OB iy O &M H dzv L@B-RBGL y® GCE@@R) D" d
Bj dZls0n BkHEl JMftdxe S8 oY NBIOMHROE j tlf@dyd e o
BkHjls S§kMmS ok fiw.

3.1.4 ) dzdwded s j to d3q dzO dz! dz' nn dzOdzd s @ bz 59 T SO |
GNP@SiO:@n-SiOz

[ dzv dLbkyjdedv odzdwdzedw Isj tcdsd dzOdz' ReP Is jiztf § O dzis &5 0
Ldtetseo Odzdz’ | f Ot O3 Istertf . dfBIB L2, " di=ff diffjQaigddzjjf jodz™
Ud dedz” § M d MYf(Busk)[{(Medsd@ide B o COydmbsej dMmistsyded
{Moglg}**. RL BB Oy jdedV, YBdzzyjdeds § ) fdshi s 1 C[
GNP@SiQ@2-Si0; O dz0 dzts GGNR@SIC@1-SIO; ( e d3).. stdzdyj msets ¢ d
{Moglg}*, ftedAatsHWh Jafmw dzO tsHdz O yYyOMmisdyk L tsdztsls
dMAasHbGEEeEE § &ZzOMisj todets @ 5 SRt AGNE@BO@1BIB; sHiBdzdgtsdg IS ¢
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‘.

&
D

0.5 um
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[ OCMd Bz dr f GNPE@RIQ@LISIO: d GNP@SIQ@2-Si0; 56 OL Odzd ! § 5
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dtcOo dzgj dzad J  tc s VGHRIZISIDON-BK ) BiR@n-SIOf 5C OL Odzts, yYlsts
teddzO dz0 f sdzseddzj orf fMislsr Hd&zvW GBWKOL Yyse, MBH] o)
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l COyjmbsej BBtOL YyoO Mitc OBCEDESY, o IsiylssAnfddsdzdiz! s IS c
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3.2 [ObjtedOd &O shdse] &Odshlsjtydj?2 L sdsls:

3.2.1 Itsdkkzyjdd)] d SO0LOCljtedLOydw &Olsj ted Odzts

RL bdedjj O] ted Odztse H O dzdzts c[262].16 66 Gd B § M Bdzts MY j e
Yyomisdy Lsdskso, Skttt j Myshsed’ § ¢ dsh60ds0 dgd
fsedsh jdd] dOdshlsjtydi?2 LskslsO o0t qkjlsfv o
COSC odHddEE, IsOGe qzO e @DB Sdids O dzdzO" KB fi) Mzl
Bsd h 52 ,d dplsjif€ iz Sk o dzdlsj Olktej oflstj yos lsmw
9 0dzdw ftsdzsf) §tsedzsh jdzdw deOdetsyOfplsdy d + &3 mimdd
WjMmSdj Mos2Mmlso O dOBEI)edOuaz®C €20 YESEHdasb @i sd s
e j M jdrgO &uY 2Oydlsj dz/ des, O ofnjy dd&d* "M ddfmw MmisOls
tctsW tstc O 3.

[ v dfhfdzj Hse Oded™ B' dzd o' B s Odz" ARs=lP , Is @ f GARdEO o
GNRY, Stlststrj MmdddsjLdeso Oddf!' HokAMsOHd2d &5 L
[250] @B A sCOLOds §jjCt 00ded ] dzts tSiBeAR-8i0.@dzdz
f 5sdzsMAR-GNRs | dH dzgs, Yyt § tosH sGNREZPY | § 8'dE@DIs Y [ i
€jlsdyudes? Y OSBiGB@SITHY§,FENRIGP dzd L S 54 dzj & GGNRYTUEASIS d Qj
mMs efmMjd MJjSlstesds + &sdmmdd.
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L83 1JitjCtr o0dd) (o Wjdzj deb L j ZjARGNR] dfisctaidgsiiy
t Bd Mda@ des U GIDAS d M 5 ¢ 6 I A DARE'LS;B T AR =2,5,Ci AR=4,0

[jsBHdCO St sdv M¥jedui MSdE dOdsyomsdy L t
Wslstsfmj dZhdeddzdL Ol sksd, BB.HAG i) gs ass d dsik dzds :
BO jtedOdztso, MisHjtey O d7  dzO desRi Is jictEHBef to jL HsfighdeeOaz( R
f zOdz 1 Sy j tod dgj dzls O.
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" 3 T30C 130C - B L
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LUTAB K-1a - g
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o

{ d.BR.u R j BO f tsdzkz Y j EHAR-GNR® SKL@ncSEDs

3.2.2 J[fbdidLOydqw Istsdzh ddzr fMmdzsw HISEMdHO € tc,
stsdzh d 20 fMdzsw HdsSEMdHO St dGgdedw, tsBJ M j ydoe O h
d WYWssHddOBdUui MSdr Met2Mmlss, G tcj dlj2dv tkHf' O Haf
1Sy jteddsj delsr ftesotsHddzd ! Hdzv iDL Y sdgcSiOfEd® flis
to! qtekw Ctdzdyjfmsets vl [u o toj OCydtsdadzts?2 Mmdsj id,
Mdzsw HdsECMdHO Ctoj GgdedwV, tOL-qRY BBEA DY FREOC G ik i
s OB d&Hy jiz@ #P-42.

t d#0. 1 4[f 5B tcOy JGHE@SIHQIGIOM ©LOL dzs? Itdh dds? s
¢ i 5dzd3; i 7Hzdk; i 2@dzd3

A L3 G - - — i \ o .
£ STh > U e
ERATRRIR P AL Ch- 22 b &‘z‘ﬂ-n}e-" el

{ AL 1 4L 8 tc O35CHRASIO@L-SIO: M) ©OL dzs?2 Istsdzh d des2  fyczts
1 5dzd3; T 8Hzd3; i 18dzd3
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{ 2 1 4L 5B tc O40GHRA@SIO@L-SIO: ) ©OL dzs?2 Istsdzh d dzts2 ) czts
&1 6dzd3; T 10dzd3; T 18dzd3

SsOC odHdzts] LB B O[] ded 2, dzed © ®GHsd BBtOL Yyj dz
Mlsjteydzj 2 LbdzslsO, HAEZOCt, Mistsdl ldkjldls: , ylt
Lso 90dzd kyj §sCtrilsrj fMosjd HdsSHdHO ¢ tojodiggd-w
cOsRE3]d dr GBLOLBoOded) dedCOC dzj odzdwjls deO W ts
Bddzdtctseo Odzgdz' = BOIjtedOdzse, sMitsd Sk MO dzOdzts
sils OF Isfw  dzjrdts fdiy ddedel lsgddz! dets dstsdzsh d Y | @ Qg M ils &3] 5O
ZOBd Ui ME sets tcOgDp dalfduid ejorjjlsdd. cldHtsHJ dzOdi3dARF ¢
GNR@SIO@1-SiOfp teOL dzd ydets?2 Istsdzh ddets?2 Mmdzsw HItsS MdH O
dzts M(BM@ T polydispersityindey, SCtslstster 2 ot ofMmjr Mazzyowrs dzj

v OB dA yO
t OLdBd ede" § ~ OteOC s ARRGNB@HCG@1-StO8 tc Buf Wiy &1 § dzj dzde” § M

vtsdzh || dHtetsH d dzO(¢ PDI
 zddz( zdtedd AR .
I BtGO fn dzSIiO,, tcOH d M,
GNR, & GNR, d GNR,
dzdf3
5 N 25,8 0,05
15 . . —
56 N 37 N 1,5 7 N 29,6 0,05
GNR _
20 N 33,5 0,04
5 N 18,5 0,06
2,5 . . —
66 N 27 N 2,5 8 N 28,4 0,06
GNR _
192N 30,2 0,09
6 N 34,7 0,1
4,0 . . ~
52 N 13 N 4,0 10 N 35,0 0,1
GNR _
17 N 22,3 0,1
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wistsdls ldjldls! , YPESIOEOESIO, d fats dfn dzlOuis) jdijdz0¢ € dsid
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v OB dzd y©
stsdzd yj Mlsots ¢ EOoplgi tcddf 6 ¥myveh d o MW dz0 tHARE dOd
GNR@SIO@n-SIiO

[BGOL j {Moglg}** dzZ@R-GNRT 4 0
n=1 n=2
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2,5GNR@SIiO@n-SiO, 29,8 N 5, 32,7 N 6,
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Sid:o MtcOo &PMI-§O Mo v L O@AFIsdyydgy oz § j toj detsmtsdz { dzj 6 G «
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L3 MMmdd RBOIjtedOdztse d3j de¥ dzfnw o L Oo d fd d3ts ) lsief* dills:
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s j dzfld o dzts fi) s JAR-GNRESIQEMES®/GNP@SIG@N-SI0; d SiC.@n-Si0,. 4 &6 dzO
HOzdE @ dzq ' ko | aRGQdEE\ ENlsdy L sdsls0 dEERESY s
HtS 6, 7-GNR@SIG@n-8IC,;, f wHBkf O0CIsdud MSd dzfj L OeadMmj dz
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Sio@n-SiOz
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CddzjIsd¢j tjoOSydd 1 ktsets o tgj dif sizdls tds§LO L 8O daistd ' {f tetz] o
LdIls! CBdzy dzlsta@ddgs Hts 36 dS @

1 Oo d MddiFBlisdzind @ desfisd § tsc dztsh j dzd YARGHRDDSIEOON-§i€,, o
GNP@SIQ:@n-SiO; d SI0,@n-Si; tsls o tej Bj dzd B d&EZYj 2™, O kOG>
HOdzdzr & f tododiilgld2d da® 5z A OC kst kMmddy ddv ¢ j dzj teC
tc s HEP 1 énhancmentfactol)te O fpydlils™ @ Odzpw ¢ OC tsilsdatsh j dedj dzOi
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yomksdy Lbdksks0 (0dOdksedydow L OS sdsdkj ttdtsfls! dzC
tod Odzts © KzoHatdz% Is W3O s j te d O dzts 0 s B tizff 8 fp OB ANRdD dZO it  dzj M €
Hdzv 30k jted Odzse , H Y d EBW @Uzds Bt @ usgs azj B s Bd dz0§
Lsdzsks 0 f©0ClsdujMSd daj tslsdzd P dzdd)ez0 e dfsteidOpiipy o5
GNR@SIO@1-SiO..

v OB dA yO
1 OB dz¢ HOj BOW € tsdzfils O dzlDBIN fRuGo e ] ) & @ ¢ Sisdzo Jzthfd gz dzd v
Esc s §dMds e s H GNR@SIRE-SiR/BRBGNR@FIO@n-Sio; 5 Is dzs iy d Is j dz?

SiO@n-SiO,
y AOCIssts k& dzj ded W
[BEBOL j Y eod 20 &b 2 Gdzcjlsﬁzt]:fj]dz;tegHt
n=1 n=2 n=1 n=2
Sio@n-SiO; 0,30 0,37 i i
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1,5GNR@SiG@n-SiO, 1,21 1,52 4,0 4,1

2,5GNR@SIO@n-SiO; 2,24 2,48 7,5 6,7

4,0GNR@SIO@n-SiO 3,89 4,47 13,0 12,0
Il LOoCdazs yidedy MmMlssdls lsdiilsdls:, ylkt o MtcOo dzj d

dqdzd flsjtey dzj 5BtOL d B BOdBSYOMdYyOo®Rd L sdkslso, t
sl stesd) -NEePls Pbd] O jcdOd §sS0LO0dd Ml sk
Eidiedj* sflksdujmSds Mos2Mmlse. AOSkstr kfddyj dedW
CEEEHO HiY s§dhHodd - SNRENRGSION i i ©ff diifdsjod daj dis
6.
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v OB dA y O

dzs 3q ded Myd deydd/ ¢ j dzj eOydd fMmdo
fn d GNP GNRFG@N ¢

{fdmOdedj ¢BBBd
fdmisj dar

ANOC It Iz
dz¢ d3d dzd My

ANOSIstste Iz

GJ dzj Oy

fd dzc dzj Is dzts |
tctsH O

g fr dzs
fls Ols -

GNP@SIQ@FITC
d (GNP) = 70dzcs
v 5 dzh o dzGIOfFdRER Y dzf

2,03

[268]

GNR@mSIQ@DOX/HP/R6G
[ dzd @Z®R = 5 4dzdf
z dted@OR = 1 3dzd9
AR = 4,2 N
U tsdzh fde@Sie= 20, 2
dzd3

1,27 R6G
2,97 DOX
3,817 HP

[269]

GNP@SIQ@RB
d (GNP) dads10|
v tsdzh d dz@iOfiFdztslvO

5,5

[270]

GNP@SIQ@RB
d (GNP) = daRR1l
U s fhdz® BiGzsw 9, 9 |

6,1
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z dtd@OR = dzdz |
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