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TPYKTYPA T'YMNHOBbBIX BELLIECTB
(Kleinhempel, 1970)
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B3AVIMOZEVICTBVE C METAJITIAMY
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KOJIMMECTBEHHDBIE MAPAMETPDI

BBAVIMOLI,EVICTBVIFI C METAJIJIAMWU
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KOMITJIEKCOOBPASOBAHWE C
METAJIJIAMIA

1. Complexation (Mechanism) of metal 1on

M -0OH ~

+MI+ I-2+ +
I = oM 2
MoOH

2. Surface displacement of hydroxides

M -0oH
H

+HPO® M_D}P{O +0OH"
| + -0’ ol

These are splliiicany 1avuind by hydrated metals

(where MLZ%* chelate); such as we have discussed.
Zn(H,0),"; Mn(H,O0)**?; Pb(H,0)*"

Displacement of either 1. H" or 2. OH-
1. M-OH + ML# <---> M-OMtL®#D + H *
2. M-OH + ML?#" <---> M-MtL®D + OH -

Ref. Surface Complexation Modeling - Hydrous Ferric Oxide, David Dzombak and Francois Morel, John
Wiley & Sons, Inc., NY, NY, pgs. 104-105, 192, 1990. pg. 1-41 overview
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BUOWJIBHAA TTPUPOLOA I'YMUHOBBIX
BELLLECTB
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KOMITJIEKCOOBPASOBAHWE C
METAJIJTAMW

Surface Sorption by Solids and Colloids

w-on . “olloids and Colloidal Particles
Pames " 77 0.0001 micrometers (um) Generally classified as
Hydrophilic
Hydrophobic
Associated

Hydrophilic generally made up of proteins, polymers humic acids, etc.
Having great affinity for water
Hydrophobic clay, soil and other charged particles that have an active
electrically charged double layer and are settled by the addition of salt
to neutralize the charge. They do not settle or agglomerate naturally
without a change in the water conditions.
Associated colloids are made up of self assembling particles such as
lipids and soaps with a hydrophobic portion and a hydrophilic
portion. They self assemble into mlcelles in water




KOMITJIEKCOOBPASOBAHWE C
METAJIJTAMIA

Flocculation involves formation of bridges of chemical bonds
forming flocs which are bridges between colloidal particles.
Polyelectolytes such are bridged by metal ions on the surface of
the colloid and aggregation is achieved. These polyanions are
polyvinyl alcohols, polyacrylamide, polyethylene imine,
polyacrylate etc.
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KOMITJIEKCOOBPASOBAHWE C

Organic Compound Adsorption
Organic compounds are also adsorbed
Like dissolves like is the rule of thumb.
Non-polar organics are adsorbed by non-polar sediment
components
Polar organics are absorbed by more polar groups
Usually attributed to:
van der Waals forces
induced dipole interactions
hydrogen bonding
charge transfer complexation, and
hydrophobic interactions
Example:
2,4-D (2,4-dichlorophenoxyacetic acid)
The Freundlich isotherm
X=KCn
Where:
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CBA3bIBAHVUE SKOTOKCUKAHTOB
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KOHUENUMSA AN3ANHA TYMUHOBbBIX
MATEPUWAJIOB

YMEHBIIEHHUE
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[1OoAXO0Abl K PEAJTMSALUNI KOHLEMLINA
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i C TpebyeMbIMM MOHOMEpaM¥
YcuneHuve cyuecTBYoLWMUX Uan npuaaHme HOBbIX
CTPYKTYPHbIX XapaKTepUCTUK rYMMHOBOMY KapKacy

dopmMmanbaervgHas
CwuunBka - NOJIMKOHAEHCaLum4
BBeneHne un packpbiTue
l 3MNOKCUAHbIX LLMKJI0OB
KOHTpO/1b MOJIEKYZISPHOIrO pa3Mepa u pactsopuMmocTtu IB
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YCWJIEHWE PEAOKC-AKTUBHOCTW I'B:
OKNCJIEHVE ®EHOJIOB B XMIHOHbI

Oxidants Reductants

Fremy's salt - (SO;K),NO Na.SO
Fenton reagent - H,0,+Fe*" 2=3
Elbs reagent - K,S,0, Na,S,0,
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BBEAEHWME PEAOKC-AKTUBHBIX XMHOWAHbBIX
OPAIMEHTOB

PeHondopManbaernaHas noankKoHAaeHCcaLUms

Ycnosua peakumu (KOHAEHCAUMS N0 HOBOMIAYHOMY TUMY)
NcxoaHble B - K neoHapauta (Powhumus)
OtHoweHne NK:HQ - 1g:100 mg; 1g:250 mg; 1g:500 mg
OTtHoweHune INK:CH,O - 1g:4mmol; pH 5.5; T= 60 °C
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CIMMCOK MNMPON3BOAHbBIX

lNMpenapart OnucaHune
CHP HA of leonardite

OFr | CHP oxidized with Frmy’ssalt |
RFr
REI
OFe
RFe
HQ100
HQ250
HQ500

PC100
PC250
PC500
BQ100
BQ250

CHP:BQ co -polymer 1g:500mg
HQ - rugpoxuHoH; PC — nupokatexuH; BQ- p-6€H30XMHOH
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OLIEHKA CTEMEHW MOAVNOUKALIVIA
[MTPONSBOAHBIX

CopepxaHune ArOH (TutpumeTpunyeckue gaHHbIe)

N
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1SC AMP CMNEKTPbI 'YMNHOBbIX
[TPON3BOOHbIX

iCxO
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ONPEAENEHNE PEAOKC-EMKOCTW
'YMWHOBbBIX NMPON3BOAHDBIX

B4 + Fe(CN)63‘ < IB,, + Fe(CN)64‘
E° (Fe(CN)3-/ Fe(CN),+) = 0,543 V

PenoKCc-eMKOCTb:

_ AC (K,Fe(CN),)
CFB

q

B

, ;k,nm

450 475 500
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[NOJIYHEHWE COINOJIMMEPOB C PA3JIMYHBIMA
DJIEKTPOAHBIMU MO TEHUWAJTIAMA
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OLEHKA TOKCYHOCTW MPON3BOAHDBIX

OCHP-PC100
BCHP-PC250
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NMMOBWIN3ALINS B HA KPEMHUIA-
COAEPXALLMX MUHEPAJIAX

AnKokcncununnpoBaHue cunukarens
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NOJIYHEHWE BblCOKOAAI'ESNNOHHBIX
[MTPOVSBOAHBIX

Bbicokas
AnkokcucunmaupoBaHue B afre3voHHas
CMoOCo6HOCTD!

| o004+ NH7 s — 0 retog “sezNMgi

APTS D\ =20h T e
IMMOBUNIN3aLna Ha cunukarene
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MMMOBWTNSALNA TTIPOU3BOAHBIX HA
CUJTNKATEJIE
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[NOJIYHEHUE TYMWHOBbIX

[TPON3BOAHbIX SAJAHHOI'O PASMEPA

BBEJEHWE SINMOKCNAHbBIX LIUKJTOB
OH g X

s o
sl
AR + Cl/\((l) NaOH > Wﬁ?%ﬁﬁj + Nl
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[NOJIYHEHUE TYMWHOBbIX
[TPON3BOAHbIX SAAAHHOI'O PASMEPA

GEHOJIOOPMAJIBAETMAHASA MOJIMKOHAEHCALNSA MO HOBOJIAYHOMY TUITY

S
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NOJTYHEHNE T'YMWHOBbBIX COPBEEHTOB

HATNOJIHEHHbBIE COPBEHTbI: TEXHOJIOTNA POLYORGS
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[NMOTEHUWAJIbHOE
[NPUMEHEHWE B TEXHOJIOI' NI

CONCEPT OF A FLUX METER-
Segmented Porous Device
Comprised of Sorbent(s)
Contains Resident Tracers
Inserted into a Well

Water Table

Monitoring Well
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[NMOTEHUWAJIbHOE
[NPUMEHEHWE B TEXHOJIOI NI

MOHMTOPUHI 3arpsa3HeHus u
n3MeHeHuss buomacchol!

Sentinel Well
for Compliance
Monitoring l

UF Flux
Meters .

Source Zone
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[YTW NMPAKTUYHECKOI'O NMPUMEHEHWA T'B

HanpaBneHHas
moaudukauusa I'B

KoMnsiekcoHbl UMMYHO-
[ eTOKCUKaHTDI CTUMYNISAATOPDI

COp6EeHTDI
Arpo-
9. GLL LT MpupoaooxpaHHbie

TEXHOJ/IOIM'NMU
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