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(Kleinhempel, 1970)
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Llenn paboThbl

. Bbibop ycrnoBun renb-xpomMmartorpagpuyeckoro
dopakuMoOHNpPOBaHUA TYMUHOBLIX BELLIECTB

. [1lpenapaTtmBHoe dopakunoHuposaHue B no
MONeKynapHbIM Maccam metoaom ['T1X

. PacuyeT MONeKynapHO-MacCOBbIX XapakTepUCTUK

ANs1 YCTaHOBIEHNSA B3aUMOCBS3M «MOJIEKYIsipHas
MacCa-CTPYKTypa» 1 KrnaccndukaumoHHOro aHanmsa
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Cnncok ncnonb3yemMbix npenapaTos

[lpenapart VICTOYHUK
HO12 K Brown water, Germany, 1996
AlbS K Sewage treatment plant (STP) effluent,
Germany, 2001
PHF T5 98 Peat humic substances, Russia, 1998
SR DOM IHSS Standard, Suwannee River
PHA T5 98 Peat humic acid, Russia, 1998
SR HA IHSS Standard Humic acid
SR FA IHSS Standard Fulvic acid
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[ enb-xpomaTtorpamMmmbl
ncrnonb3yembix npenapatos (TSK 55s)
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— STP effluent
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UV-Absorption at 254 nm
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Cxema aKcrnepumeHTa

SEC-dpakumoHnpoBaHue
Eluent 1| Eluent 2

YnbTpadunnbTpauma FTICR-MS-aHanus

OnemMeHTHbI aHann3 13C-NMR aHanus
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YcnoBusa aknepumMmeHTa

Preparative HPLC-System Akta Explorer 100 with automated fraction
collector (Amersham Pharmacia Biotech)

Column: Toyopearl TSK HW-55S
gel material: hydroxylated polymetacrylic polymer
particle size: 20-40 um; pore size: 50 nm
separation range:
150,000-100 g/mol (PEG),
700,000-1,000 g/mol (globular proteins),

Eluent 1: 0.03 mol/L phosphate buffer, pH=6.8

Eluent 2: 0.03 ammonium bicarbonate, pH=9.2

Flowrate: 1 ml/min

Detection: UV/Vis-Absorption (A = 254 nm, 436 nm und 203 nm);

conductivity, pH-measurement
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KaJ'IVI6pOBKa KOJIOHKM C UCMNOoJib30OBaHNEM MNMOJINCT
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BrninaHne cocrtaBa antoeHTa
Ha npodunu xpomartorpamm [ B

PHF T5 98

6 - — Eluent 2
» - (Phosphate buffer)

Eluenf 2
3 - (NH,HCO, buffer)
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dpakunoHuposaHme PHF T5 98
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PHF TS5 98
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OnTnyeckune ceomnctea dpakunm: SUVA

SUVA: DOC-specific UV-Absorption at 254 nm
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OnTunyeckme ceoncTBa pakummn: driyopecueHumns
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ObecconuBaHue dopakunm MeTogom
ynbTpadpunosTpauun (1)

0,07 — PHF-T3-98 conc. (1:20) in buffer
: — PHF-T3-98 orig. (1:10) in buffer
0,06 Peak areas are normalized to 1
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V,Iin mL (TSK 50 column, phosphate buffer)
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ObecconuBaHue dpakumum MeTogom
ynbTpadunbTpaumm (2)

Membrane: regenerated cellulose, cutoff 1000 g/mol
Filtration mode: diafiltration, p = 3 bar

PHF T5 98

O OpraHuye CKUM ymie poa
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BbiBOObI

 [lpoaHanuamposaHo okono 20 obpasuyos B metogom
[TIX ¢ DOC-geTekunen

* [lony4eHbl ppakumn S (7) obpasuLoB C UCMONb30BAHNEM
2 pasnnYHbIX 3JIF0EHTOB

« (ObecconeHbl 1 BbICyLLeHbI hpakumnm 5 obpasuos B

B oyaywewm:
o 3OnemeHTHbI aHanuni, FTICR-MS- n NMR-aHanus

* Vlcnonb3oBaHue NosflydYeHHbIX gaHHbIX Ong
Knaccudpukaumm n mogenuposaHusa B
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The calibration of TSK 55s column
using polystyrensulfonates (Eluent 1)

55 y=-0.0712x+ 7.4362
R*=0.9602
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PHF T5 98 (corrected)
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Reinjection of ,mixed" fractions on preparative SEC systems (Aecta)
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UV absorbance in mAU (254 nm)

V_in mL (TSK55 column, phosphate buffer)
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Was sind Huminstoffe?

-Braune Farbe: Sie absorbieren Licht

-biogen, z. B. Abbauprodukte von Pflanzen

-Polydispers: Gemisch aus kleinen und grof3en Molekulen
-Polyfunktional: Sie enthalten sehr unterschiedliche chemische Strukturen
-Organische Stoffe, die in allen Gewassern vorkommen

-Konnen Aufbereitungsverfahren storen (z. B. Membranfiltration)

oder toxische Produkte bilden (z. B. bei Desinfektion)

-MolekulgroRe und chemische Strukturen sind wichtige Eigenschaften
und mussen daher untersucht werden
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Carboxylic idi
Compound Formula aci dity,mymol /g Total acidity,mmol/g MM, g/mol

COCOH
Syringic acid MQONE 5,0 10 198
OH
OOH
OOH
Pyromellitic acid 15.7 15,7 254
HOOC ’ ’
COOH
COOH
Homophthalic acid @/CHZCOOH 11,1 11,1 180
H,COOH
Phenylacetic acid 7.4 7.4 136
COOH
4-OH benzoic acid © 7.2 14.4 138
OH
OOH
Phthalic acid Ej/&OOH 12 12 166
COOH
Benzoic acid 8,2 8,2 122
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Influence of eluent composition on elution
volume of low-molecular substances
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