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3obgobmdo 50ygds  Bobgobmdol 79639 gdsdg (Mn7—Mn**; Mn*3; Mn*?).
3960569065396 M95J300L 99 ™mgobTgegzs 05569905 @ golivdzbols
©99d300L  d99ao  [omdmddbol  boxgmo  (3bodmgsbo  Fz530L  MEGOBL.
196030,  0030LvGRswo  MmEgobdhogzol  bofoero  SELMEOBdOMYdS
Sbsfomdmddboe MnOx-bg (Fs0owo LmOMdEowmwo bs®ol 9sdm) o
9000935 b395m {3MH 0 OL3YOLWO Bgmmgsbo dsbss.

3963bol Bemerol 800006/fo> 0,5L0-0560 396GHOORW0MOOL T892
bmwdo  MRgds 14,4%  396iEbeo  ©@sbsebgbo  qoool  bagngddo.
©53963HM0x8Mg0Mmo  Bmeool  1009-, OHmIgedos  39603baob
3m6396@H®Ms30s 89500906l 0,0594-U  (Q9BLIBOIOMOs  FMEYIMHOL
565¢r0BMm0 IgmEom), beem 1% mergobdyxsgsl Mom@gbmds FggLiodsdgds
0,8959(p=0,8953/13%) qdsgds 0,2M KMnOs-ol 400  {igserblbstro o
0bx0M935 35360F MO LoMg39esBg 1.

Ag-BmEol 99933900 ™m9063:035L  o559630L0L 5 Fobgobwydols
503960l B0gdero MnOx-0b s 3gMEbeols Batggzo bgds®sgool dobbom
396G0x8MA0MIds.  396GH0BMA0Mgd0L  (8000d6/fm, 0,5Lm) 909
©MBgbo bmedo 39MHEbol s 3s696mBoL  MOFBAOL  MsbsFIGIMDS
09500996L-  29,2%-Ag, 28,16 %-MnO2, 4,45%-K o 38,19% megobdsogsls
53396230l 36OMm©J@gd0. bogngddo sol 3,18% Ag -59,9% MnOs, 5,45%-K s
31,47y ™m@gobdgogzol ©o:396230L 3OHMIBgd0  (goblabrz®meos s@GHMIMNE
SLMEOD30I0 B39dEGHO™ BMEHMIYGGHOOM).

3963bol 656mbsfowszgoo s 300MHoweo Ag/MnO:2 Bsbmzmaddmbodo
©HILOIMGIMos Malvern Zeta Sizer, TEM (Tesla BS500), SEM (JSM — 6510LV,
JEOL), ®m89wog 50390300 9696Hamobdgdlorco dozhm®mgb@aqbmbidg-
JHONOH0  5bseroBsBHMmOom X-MaxN, XRD (IPOH-4), UV(200-600nm,
CARRY100, Varian) o> FTIR (400-4000cm 'with resolution of 0,5cm™!, THERMO
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Nicolet, Avatar 370, using KBr technique) @05 009030 053089@M0 565¢00Bol
3900™MYd00m.

1.7. 9536930 0ob (FezO4 ) gargd@eembobogbo

952693H0@0L Do J030090 gergdBHOHMLobmgBom JdMHMbZ Jo00Mm©BY
MmOIO056 505Hbsd0. BMErol JoLogds© godmygbgdwos BmesOl sbmo
@5 5¢)dobols  3oOMPO-M35¢0.  gagdBHOMEoGol  Lsbom  gsdmgzoygbgom
630608 LYEBSGHOL blbsGo, bmwm mEmYBMmo blbsGol Loboom  39dusbo,
Omdgwdog  qoblbowo  oym  BgI30OHMmo©  9JGHoemo  bogmoghgds -
M90bds030.
O0—tFe

P T A W W LW T W C<
O—Fe

655.6. m906355300 LE9VOEOBYdMEO BoabgBHoE0

Mmgobdzxogsdo  ®30b65 939300690 m0s  39M0OMJLOEOl X AR

00096@GHMM0 35330600.

35369¢030L 9egd@G®Mmbobmgbol Mm3EGH0ToeEO 35605393HMJO0L aLoYIbs©

3990myggbgdmos bbgoolbgs 3mb39b@®MsEgool gwgdd®meodo FeSO4+7H20:

o/ 30; 255 12; 5 (Fe); ©909306099a5 534@G0)6MH0 603009gMgdol (megobdsoegs)

Lbgoolibgs 30b6396@®Ms30s: % 0.8; 1.25 1.5; 2 05 Bb3ssolibgs (9d396Mo@r®s: 25;

30; 45°C. 3500m@©OoL MOY6M BsBsdo oym3bgdol Mm dgsagbs Tr=360,

boeem ©gbol Lod33mogg i=705/@0?

9 99dGOMobgmHdo d0dobstrg 30rm3gLgdo:

5bmeo : Fe + 30H —»yFeOOH +H20 + 3e

Joommeo : H:0 + e—1/2H2 + OH-
blbs®do 3yFeOOH +1/2H2 — Fe3Os + 2H20

6 Fe + 8H20—2 Fe3O4 + 8H2
053030039000  MORBMw  139bsdo  Joowgds  go30LxgMO  FgRgMOEIMOL
blbsto, Mog Fe(OH)2-ol {o6dmddbsbg do0mmomgdl. 9wgdd®merobols oMmls

SbmODBY 290MmYMR0wo 960500 bgel Mfymdl dol og96335L s FooMgds
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L5335¢9bBH0560 FeOOH. 3500m©bg §gocdsol smaqbol dggas blbso
000MY0S  300MHMIJLOWOMBIdOm. T553056Md53 bgo@GHMewMosb (pH=7)
AMG9 390900mL396 0b65333¢0gdL (pH=9), ®ol 9995053 MO35¢9gbEH0sbo M30bs
59BH0M5 0596905 S F00EGdS Bdz5¢9bEH0B0 M3060L 30EMMBY0. B30boL
553962356 bgal MFYmdL  9605OL  9dBH0MO  A5TMmYMmes M3060L  sbmeol
6500mdM030 351035300l Fodm. 350MmEOL3OMS sGgdo M3060L Lodzsegb@osbo
3000MHMJLoEOL  FYsORBIBMOO  5OAIBOLS WS I30EMSGHOE0OL  TYOIYRO®
35369¢ 0G0 doomgds.

353693030l 99dBHOMLObmgBOL  M3BH0To Mo 356539EHMJdOL
©OLOYIBS©  2odm3099bgm  Lbgoolbgs  3mb3gbEHMmoE0ol  gergd@emero@o
FeSO+7H20: 30; 20; 10; 5 ¢/aw; (Fe?); B9o3069s 5dGHoemo 6030096M900L
(e0gob3sg035)  Bbgosbbgs 3mb3gbd®mogos: 0.8; 1; 1.5; 2% s Lobogbol
Ubgsolibgs (3gd3gmo@eo: 25; 30; 45°C.

OMamO3 dogdwo 999800006 BbL  gegdBHOm@wo@ol  m3E0dswMHo
3063965305 995009960 5 o/ (Fe ) (65b.6).

d930Lfogegom  bofoeszol BmIolb  ©dMm30EIdIEgds M gobdsgegols
3M6396GHM9305Bg. MmO 2obMIZ30L 900039006 BbL (Bob.7) 0.8% s 1%
e0g0bd5535 Bo3doMoLo 96 50dmBBs b5{os3900L LEHdOE0BIEF00LIMZ0.
15 %  o@gobdgogs  ogbgdHodol  Bmeool  BEsdowGmdol;m3zol

™330 O00.
45 -
40 |
g‘ 35
Pc)
30
S
%’ 25 -
- 20
&
15 -
=
& 10 -
5 -
4]
0 5 10 15 20 25 30 35
2 3JHOaeodob 3mbagbEHE g0, /e

Bob. 7. BsgbgB0o@GoL (FesOs) bsfoemszol Bmdols sdm3ogdwyemgds gagd@Omeo@ol
3Mb3963Mo30sbYy
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180 +
160 -
140 -
120 -
100 -
80 -
60 -
40 -
20 -

0 | | T |

0.5 1 15 2 2.5

BaGowrazob bemds, 63

awgobdgagob 3mbagb@6agos, C 0A, %

65b.8. 3ogbgB0BH0L (FesOx) bsfogmszols Bmdol ©sdm300gdwmegds mergobazegsl

3M6396@®o305%bY

1200

1100 -

1000
= 900 -
g =00
& 700 |
2 600 |
g 500 -
& 100 -
3=
2 300 -

200 -

100 -

0 he < +
15 20 25 30 35 40 a5 50
T,°C

65b.9. 353693 00U (FesO4) bsfogrs 3ol bemdol sdm3ogdummgds gangd@Omeobol
H7039Ms BBy

09MHINLGIGH0MJOOL  Mgg0900  Jglfogrowos  3gddgmo@d ol 4s3wgbos
Bofoenozol Bmdsbyg. gergd@Bmmeobo bo@smgdmwos 20, 25, 30, 35 s 45 °C
306md90do. B39l 30609000 (MGMRRBMEo g98blbgwo 39Jubsbo) Mm3EHodser®o
500mBbgs 45 °C.

OMAMO3 3055303900090 (65H.6-8) Bsbl Boabg@BHo@ol bafoerszol Bmdosb
399m30bs6g  (25-30 63) 9gegdBHOMWODOlL  M3EH0BoMMO 356539 BHMO0
090009205 9E9dBHOMEoBOL  BHgd3geB ey 45°C;  9wgdBHOHmEo@ol
3Mb396GHMs30s 53/ (FeZ) megobdgogsl 3mbaab@®mogos 1.5%; 656masy-
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B9BH0EOL ©gbom godmbsgswo bmerdo N=15%; OO Ebom Fodmbogswo
N=48%.

Bsbmbsfoeszgdo bmedo sbsliosmgdrmos obsdozm®mo dmdasdbgzols
d90OMPOM. )(33¢0J0 0gM 39Ol MMHRsbe BsHBITo ©oym3b9d0L MM T
=36 {}0 > 6oL bLod33M039 i=70 5/

1.8. 303960 LEGHOHYIGHYOHOL 3MMPOgMoG oL LoMBmEols

dm3bgds

3M™OOGO0EOL Jodom®o  FmOINss:- Mg2AleSisOs, dogbowdo,
Lo o030 @S Sedobo(dsls%) - MgO — 13,7; FeO - 1,3; Al.Os -34,9, SiO2 —
50,1. $99396M5¢ MO dacMomds 1465°C, bggotomo bgpsdo®o 0,73%/y.
303963090 dmbmeomols xGm9gdol bod3zzmozg 400 cpsi(vx®IEIOOL
50 9bMds 3350MEH™ME oIbY -068%(10662-0,155132)).

3MO0gMO0EHOL BoFMMo LEMWJEHMOHOL LoGBmwo dzoMg bgg®omo
B99306M00L  go8Mm, 930G MBS  I0BIOML  BMOMZ60 (OO
b390M0m0 Bgs3000) YALOz-om, Moms 3mOHogHoBdo  Bso@dzoMHmml
300600 656Mm3MI3MBoEHOL Bs3doMOlLO MoMm©Ybmds.

Loggog@Mg  Asbogrol  Tobomgds  yzgwsbg 3600369 m3zs60s,
dmbmEomOo 390530308 IBIMZS  BMOMZIb0  5¢dobols  mJlooo.
303656700l 3539 0H MO0 Fobom EILOGIMIZ9® FOMOMIWIW QoFM0Ygbgds
©56sxsM0L Jowgdol g.f. Bsdmegsbgol dgomeo-Washcoating. 30603900
0O b390MH000 Bgs306MH0L IJmbg BMOM3s60 ggbol ~-yAL203-0b (/mI3mE0)
doloYds©, 930330039 s©  FBOEIdS  LML3YEB0S.  EOLEGHOW MO
0950l s sBMm@GHTgo35L (HNO3) 899330900 93390 3menogzobowol L3o®@Eo
(PVA) 2%, G009gero@ 9mdogo dmMg3ol 3060mdgddo oblibgds 85 gMmonmlity,
BodMEWMME 8oL 9gsBgds roigmobo / H20=1,9 s yAL0s3-obs (10 9sb.% y—
Alumina PURALOX SCFa-140, Sasol UK) s (AIOOH 10 9sb. % Pural SB)
0mgdoBol xbzbowo,  gOHMY39MHM3z60 LML3gbBool Tolowgds bLbsMol
dmM935 bgdms 24 Lom-ol 2o6353wmdsTo. 3OHMEglo bmME309w©IdMS
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0553056m00L  3mbE®mwom pH dg@col 99339Md00.3003950 3Bgbols o
B56m3mI3mbogomemo  Asbogrol  olsggbo 2396bmO 309wy 89990
™3965(30900:  3MMOH0JM0EGHOL  gobEbodlzs, 3MmM©OgM0EOL ©IRIMZs 306M39-
50 Bgbom(mmIzmEo) (6sb.10).

135606905000 gargdBHOMbMEo F03OMLZM30L LETMSWIIOM FOWOZOWID
HMAMO3 3960090 LyMBRMEOL, olig 30M390sEO ML LYIMIMYdO.

5) 0) d)
L300 2. 3MHEOIHOGH0 Med3mEol 356M9Tg:
35) Q5 8) 1L3560M IO geErgIBHHMbMEo
3036mi3030L bLMsmo; ) 9ergdgbdsOMEo SBogrobo

bGo000 3. 999336090l s dmgdodol (AIOOH) ©sdsdgdoom domgdnyeo wmdzm@o: s)
SEM b165000;0) 9¢0g996¢&sOmeo s6sgrobo

439wWwsHg 39m9LO, HMAMOE BB boolbom, sligzg Mom©gbmd-
6030 BSE300mM3000 dMmgdoGol ©sE o0 B0MOIo BRI, 739boL
bobdqg 18-22 939, begom sl 228 dp/a.
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30MH0gMHoE0L
Lo®Bwyeols
93Dgds

v

bm396Bool dmdbogds:

v

OLEOOMYdOo
09500,yAL2O3 Scfa-
140(258309)-1085L% +
AlOOH Pural SB 1085%+2
dsb% PVA, 9mdogo

2963b008305: 1: 1:1 H20:
H202: H3POs: CH:CO:2H
1,562 ¢» H20 + 0,312¢0H202 + 0,312¢m
HsPOs + 0,312¢0 CH3CO2H
MEGO0ZIO0N0 505Dbs (20 foo)-
239093b30 odmboowo fywoom (pH-
ob 2956900 gd50¢0Y) B

|

36mds 150°C (Sbo)

3-x96

36935 24 Losmo
3MOOGO0EOL 3590gbmM35
BOMIMNEIGO0D
‘ }
b9dgEo bL3gbBool
dmEogds sHMEHOL
390963000 3-%96
A 4 3MM09M0EH0L
2od6MHmds 110°C-2bom 3092063
bowon
3063300l
99™m©om (9HMO
» 3030 0,5bm)
39935 500°C-4bon > T
96OHMd (3bgwo
sBmEoL dgdgH3000
@3 fo)

!

Bob. 10.360009G0E0L Ls®BMEOL YmI3MEHOm

5 6560 30m330mBoEGH0m ©sxsMH30L FHgdbmemyom®mo liggds.

OO LEAOMD
3965sdo 110°C 2bom

v

\ 25dmf3s 350°C-bg

3bo.
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2. 9du39®0d9bE Mo bsfogro

2.1 d5g3gcogdom (E. coli) sd0bdrcmgdmmo dmmger®o fgumols 3s{dgbos
3L X 96IOMYEMdOL (396GH®OL doghH Imfimgdmwo dsg@gdogoom (E.

coli-3mo0bgdbo >1100) ©sd0bIMMGOMEo iyseo mz0m©obgdom 0,1/ o

39353909 B3gbl dogH IMIbogdM bsbmzgMsbwom 0d3MmgaboMgde

36MH09M0GDY. 399)09b0 3nmbols Jobsliosmgdwrgdo 9dgos:

3MO0gM0G DY BoB300m)mo BsbmggmEbero 995096l 86 Tp/a MMI3MmE 6

000560)07905d0.

r=0,045 9, h=0,19; V=nr’h=3,14x0,0452x0,1=0,0006363°*<0,636 ¢

BoEHM300L Lobdsey:

v=0,1¢0/b»=0,0017¢/lo»

S= mr?=3,14x0,0452=0,0020250>

I=v/5=0,0017/0,002025=0,839¢»/{j0».8*

30635JGob bodwysewm Eom: r=V/ v=0,636/0,1=6,36 Lo

LGs0mo 4. Esd0bdEYdMmo figaol 35(dgbos 30d0MHmo Bsbm3madmbodols
393mygbgdom
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99350B0gm  3ogLodoEEo  3MbBIJBHOL O™, Goms  g39bsbs  gofidgbol
95393AMOM™ds. 0,5 go@GHOdo 45390900 yseo 9300900  LBEGHIOOEMEO
FM0Fgdo, EIEbom 35005390, OMamO3  fywol  mb3zsbo, sligzg
LEBHIOOENHO dBMMOOL 4geo. {yaol dogEIMoMEMyOm™Ts 33¢0g350 53969,
M0 fyswo gofidgbowos 3mwobogduo 300 der-8o 56 5dmBbs. igysedo
ROsMHEOL IgmnmEom 99359mfdqgo 3903Ebwol 30mb6396EMsE0s. 5bsE0Bo
990956905 3903l 0mbgdmMsb -39MiEberol HMmEsbool mgmo  ggMol
Boergdob s 3065 5dmbodol Fodmsb MMIbool bsgHmol s39MolrgMo
Boergdol foerdmddbols.
50b0dbmeo 99mmEom sERIb0owo 3mbB3gbGHMSE0s 9O 509FoEJOM®
0,053/ (B3). LogsMsM©OM® FobRSBMToL 96D FoLoE0 LMEGBEFOYWO
2B5MOL godm bgenl Mol 39O Ebarol dosaligersls fysendo.

195070 5. E-coli-om ©3s006dMgdmemo figsero (E-coli- 0bgduso >1100)

5) BOWEMS3059Y; B)BOMEM300L 899009 (E-coli 56 509mBbs).

E-coli-om s 30b6dmMgdmemo  gswo BsbmggmEberols 899339
gow@®do 0,08 /o LoBdsGom  goBHsMgd0LOL 0fdobgds s Fggbodsdgds

LolAgEo Hgerol BEBIbIOEU.

2.2. b3ogrgbdoom (Cu? ) s 356396vmdom (Mn?) ©s806dGMYdmo ImogEHo
fgarob ofjdgbeos.

956996m3ol 756399 gdol LeMOdF0MWo M30L9dgd0 IMSZ5¢ bSTOMIT0s

S0f9M0w0, 030 459Mm0Yygbgds Lobdgo fywwols 3dodg wommbgdol 0mbidolysb

3oLofdgbs.  B3z9gbL  FogH  Fowgdmwo 300600 Bsbm3mI3ZmBo@o
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3°0m33509  B3owrgbdols s BsbsbMAol  0mbgdom  dOBIMMYOMEO
9mg©o Hgaob 4obs(dgbs. 499mboeo fyseo s35006dmGmgo 27 /w0
3M6396GH®s300L 3o gbdol 0Mmbgdom. dObIMEMmOIO (950 MZ30000bJdOM
0,10/l 203539090 B396L  doge  dmIbogdMe  300Mowo Ag@MnOx
656m3mI3mbBoGom  0836M9aboMgdmw  3mOEOgMoGdg. Yoo  a935@Mgm
39009 (QINMRBIMOZ0) 3MmOPOJHOGHTo ©s  SJBHOMOO  TSLOO?  IGIOVIEW
RoEHMTo. (350090 300E0JO0GHI0 03039 3060M09ddo Yol  go@sMgdolol
2709p/c-36 0,5 9y-0om  9306MH@gds  L30gErgbdol  3mb3gbGH®S30s,  bmerm
300600 656m3mA3MmBoGHo dm3gdmee 30OHMdJddo  1s3dsM0OLO  S0IMBBS
B30 9bdom BOBIMNMGOMEO [gwol AsLofdgbo. sBowobo gozgms .
525dol 5M5MERBMo Jodools s gegd@®mdodool 0bbGod@Gdo s@G™MIMEM
3LMODE0ME 965 0DIGMODY 5GHMIMNE-50LMODOE0I0 139]BHOMBMEMIGGHMO
ANALYST 200-1004 TAM, AAS-200 - Perkin Elmer. b3oqgbdol ombgdols
D03Owo  oLsdz900 3mb6396EBHMs30s Pyoerdo 13y/w-05, bBmerm Jowgdyeo
99920 0,029y/m.
365¢0MY0MEO®© ©5350063wM90 A5dMbOEO gsero Fobysbmdol 0mbgdoom

(Mn?) (%03-0,18y/c OHmbrero BEsbsd@o, 0,05 dy/cr g3mmbGbos®Eo) 80
/. 02039 BowGHOTo s 03039 30009330 IM3zsbEObgom dOBIMMYOMEO
Dgarob gofdgbs (0b. L3owgbdol ombgdom sd0bIMMgdMwo [ywol 45(dgbs).
3900960 {igoewdo 3sbasbmdo oO oxodLoGms, M3 Tdggbgds BMF (OO
39009 3m06OH09M0GHT0 03039 300Md7030 Yol o@sMgdolsl  Ldowrgbdol
3M6396GHMo305 27 3y/w-sb 0,08 d-000 I306009ds.
bbgoslbgs 8d0dg crommbom ©sd0bINGMdmwo [yuob aofidnbs Lozdomeo o6y
390928 0d935. MmomgME J9gdmnbzg35d0 BoGHIMJOMo ogm Lsdo (3OS
50909905 Bodwsem dmbsggdo.

Lbgoolibgs ©sdd06dMMH9dw0m ©sd0bIMMgdMwo [yerol 45Hdgbws bsbm-
300(0Mo 3md3mboGHoo ( Ag@MnOx 80 3y/p) ©IRIOIWO ROWEHMOM
dm399dmwos gbGowdo 1.
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3HMoo 1. Fymob asf8bs 30dG0Emo Bsbm3zmd3mbodol (Ag@MnOx) 358myggbgdoo

5050 | Bo@®MoL | ©5330b6dNOg | ©sdd0bdMEY [ brm@ds@Eoz0
0bdmé | 9g0gbocm | derols dEol
9Bgo | s 3063960053 | 3m6396¢ O3
05 05
BOWEHM305 | BOEHMS300
99 b 89903
E.coli | Ag@MnOx- | 3mobogduo | 56 s0dmBbos | 300 dgn-8o 56 5033905
86 9/ >1100
E.coli - 3M0obgduo | 3mwobwgduo | 56 ©s0d39ds
>1100 >1100
Mn? Ag@MnOx- | 80 0p/¢» - <0.49y/qw
86 dy/y
Mn?* - 80 dy/c» 79,20%/¢» <0.43y/qw
Cu? Ag@MnOx- | 27 9/ 0,02 9p/¢» <23/
86 dy/y
Cu? - 27 3/ 26,5 dp/qw <20/
Lodwgdomls 999099 9393%Y d9LFo3e 00 300600

656m3ma3mboBby (Ag@MnOx) 9565630l 0mbgdol (Mn?) sLMEOdE00L

30693035, 306H©09MH0BHBg Ixngbowo 30M39ws©o 39bs F950096s 30y,

bom  3060©09003HDg  BsGZ0MmMwo  Bobm3zmadmbo@ol  MHomgbmds

306395 BgbsLMD J0dsrmgdsdo 86 dp/a.  9JudgM0dgbEHTo 259mygbgd o
oy Mn? 50 dp/¢0 3mb63956EH®3000 ©d06dMOHJdmwo gsdmbowo figswo.
09500996y  pH=5,5
bmO30grgdms Digital pH meter), bowam gsfidgboowo fywols pH=6,5,

fDgarol  553056Mds (39Bm™dgs

©500b6dMH9dME0

ROWGHM300L LoBJsMg Fgogbs 0.08¢0/bLm.  5bseoBol sgds bgdM©s

Bow@®do 1w figwolb gogerolb gdwgy (12 bo); dgowdOw fyswdo

9sbgobmdol  0mbgdol  3mb3gbEBH®MsE0s  gobolisbwz®mgdms SGMIMO-
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50LMEO30wo B3gdBHOMBMEGHMIYGHODg ANALYST 200-1004 TAM, AAS-200 -

Perkin Elmer. scbm®330990 $9350M0ds 2500MmmM3000¢005 Bm6mIME00d:
_(Co_CYXV

g
T

L5QYG3, @s -9M0L dSELMMBIBEHDBY s5LMMBOMGdIMO TobYsBMTol 0Mmbgdols
o0 9bmds, 3y/g;

C5-056996m30L 0mbgd0oL Lfyobo 3b396EGSE300, 3/e;

C.--056396m80L 006gd0L  306396EGH®305 BowEGMsEool 9999y, dg/w;
V-30@®3o Lo Yol dmErmenmds, ¢;

m-5>QLMOdIHEHOL Tobo,Y.
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0 50 100 150 200 250 300 350

T,cotre

B65b. 11. 356996v990L 0mbgdOL SELMMBE0L 3069303 30dMoEME Bsbm3Ma3mbod by
(Ag@MnOx)

200

250

200

ae, 033

150

100

50

65b.12. 5lmMdY6E by 3569969930l 0mbgdOL 250slgeol 3069E03s

396996m3ol 0mbgdoL 596335 o SLMMBE0S TglHogErowr0s SMOYM
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Abstract

Preparing safe drinking water is the biggest problem in the world. The old
water treatment methods have already removed in the advanced countries of the
world. For the disinfection of water, the use of traditional methods (chlorine,
chloramines, ozone) is associated with the production of extremely dangerous
compounds for life, including carcinogens, in drinking water.

The main components of the filter material are: Silver nanoparticles, which
are characterized by bactericidal activity; nano MnOz2 - due to its oxidizing and
sorption ability is used to purify contaminated water from heavy metals, and
nanomagnetite (Fe3O4) - due to its oxidative and sorption ability is used to purify
polluted water by heavy metals, paints and pesticides.

The presented new synthesis strategy for hybrid nanomaterials (AgMnOx
and FeMnOx) provides for the electrochemical synthesis of a surfactant stabilized
metal nanoparticles (nuclei). After chemical oxidation of the shell is formed a
hybrid nanocomposite.

Nanoparticles are obtained by electrosynthesis on a rotating cathode in a two-
layer bath. Cathode design is critical in the manufacture of nanoparticles. The
cathode is a disk attached to a rotating shaft. The plate rotates in a two-layer bath,
so that one half of it is in the aqueous phase, and the other in the organic phase.
Each cathode rotation point is described by angular and linear velocities. Points
located on the same line from the center are characterized by the same angular
velocity, period and frequency, but differ in linear speed. A new cathode design
has been developed to approximate the linear velocities of points located on
different circles. Instead of the entire disk, a very narrow arc remains, which
increases the monodispersity of the metal nanosol. The use of an arc instead of a
disk provided an increase in the monodispersity of nanosol.

At the first stage by electrochemical synthesis were obtained with oleic acid
stabilized and in hexane dispersed silver nanoparticles. The second stage involves
replacing the shell of oleic acid with MnOx, which is formed with permanganate
oxidation of oleic acid. The hybrid nanocomposite is used in heterogeneous
catalysis, water purification, in electrode materials, and much more. Hybrid
nanocomposites are characterized by various analysis methods (SEM, TEM, EDX,
FT-IR, XRD, TGA, DTA), which identify the Ag @ MnOx and FeMnOx
composites and confirm the chemical bonding between the components.

The electrosynthesis of magnetite is described in many articles, where as
electrolytes are used both simple and complex electrolytes. To produce nano-iron
oxide (magnetite - FesOs) has been developed an electrochemical synthesis
technology.

As a substrate was selected cellular structure cordierite coated with a primary
layer (Wascot), on which a nanocomposite material was deposited. Has been
developed a technology for laying the large specific surface area a primary porous
layer (yAl2Os -Wascot) and impregnation with a catalytically active hybrid
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nanocomposite on a cordierite honeycomb structure. A filter containing
nanocomposites has been tested for purification by various water pollutants. In
particular, a filter containing an Ag @ MnOx nanocomposite was tested to purify
contaminated water with bacteria (E. coli), Cu?, and Mn?.

Due to the combined presence of FeMnOx- Fe* and Fe¥ ions, the
nanocomposite has the ability to absorb and also high oxidation state, participates
in reactions similar to fenton, and mineralizes such heavy organic compounds as
phenol and its derivatives.

The active components are well protected by primary layer (yAl203) nano and
mesophores. in hybrid nanocomposites containing MnOx provide additional
sorption of silver and magnetite ions, therefore, after purification in purified water
ions are not observed.
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