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A ncopOIIMOHHBII ITOAX0 K ONpeae/IeHUI0 pa3Mepa U MacCChl
MOJIEKYJI TYMHUHOBBIX KUCJIOT

IIposederno uccaedosarue cocmoarus eymama Hampus gupmo. “Aldrich” e eodnom pacmeo-
pe u HG MEePIbT NOSEPTHOCMAL € NPUMEHEHUEM Komnaekca memodos. Tlokasano, wmo 2y-
MAM HAMPUS 6 600HOM pacmeope npu wetdmpasvrom pH u nuskoli uonnol cuse HaTodumMCA
8 ACCOUUUPOBAHHOM COCMOAHUY. YCMAHOBAEHO, YMO OGHHBIT NPENAPAT, COOEPHCUM MONEKY AL
maccoti 1, 86 u 15 x/a. IIpedrootcer Hogwitl adcopbuyuornviti nodrod ¥ onpedeseruro pasme-
DA U MACCOL MONEKYA 2YMUHOBDIT KUCAOM; QUAMEMD HAUMEHDWET MOAEKYADL PaseH 2,8 HM,
a naubosvwetd — 9,0 wam.

I'ymunosste kucaorsl (I'K) urpaior nekmodurenbHyo poib BO MHOTHX MEOXHMHYECKHUX, GHOJIO-
FUYECKUX U OMOXMMHUYECKUX ITPOIECCaX, a TaKKe UCIOJIb3YIOTCs YeJI0BEKOM B PA3JIMYHBIX IIPaK-
THYIECKUX U HAyIHBIX Iessx. [losToMy B HaydHOI JimTepaType yaeaseTcs MHOI'O BHUMAHUS Pa-
sHocroponneMy u3yuenuto ['K. Opnako MHorme yHIaMEHTABHBIE BOIIPOCHI, B YACTHOCTUA O MO-
snekynspuoit npupome 'K, Bce eme ocratorcs oTKpbiThiMu. [Ipym 3TOM JMTepaTypHbIE JTaHHbIE
0 MOJIEKYJISIDHBIX Maccax u paszmepax mojiekys1 'K Becbma nporuBopeunsnl. Tak, MoJieKyisipHast
macca 'K cdupmbr “Aldrich”, ompenesiennast resibrpoHukarorieit xpomarorpadueil, mo pasHbiM
ucrounukam cocrasiser or 1 o 100 xk/la (cm., nanpumep, [1, 2|). IIpudem, B Hay4dHOl 1my6imKa-
1y [2| mostyueHHOe 3HaUeHue cpejHeii MoseKyasipaoil Macenl (21 k/Ia) moarBepKIeHo MeToI0M
BuckosuMerpuu. CoriacHO JPyroMy HCCJEIOBAHUIO [3], 9TOT Ke mpenapar IyTeM II0CJIeI0Ba-
TeJIbHOHI ysibTpadmibTpauu pa3iaenaunin Ha e dpaknun: 30-100 u >100 k/a. [To-Bumumonmy,
YKa3aHHDLI Pa3zdpoc MOJIEKYJISPHBIX MACC CBSI3aH HE TOJHKO C BO3MOXKHON HEOTHOPOIHOCTHIO
JIAHHOTO IIperapara, HO M C yCJIOBHsIME 3KcliepuMeHTa. Panee [4] ObLI0 MOKa3aHO, YTO MOHHASI
cuta pactBopa, pH u 3apsa KaTroHa BIMSIOT Ha KaXKyIIylocs MoJieKyaspayio maccy 'K, pac-
CUYUTAHHYIO U3 XPOMaTOTPAMM.

AHajiornuHasi KapTHHA CKJaJblBaeTcss U B oTHoImeHun pasmepa Mojekya ['K. Ilosyuenubre
pasJIMIHBIMU MeTojaMu [5—8| BesimdrHbl BApbUPYIOT B 1ipejesiax or b 70 850 um. [Ipu srom vac-
TO HET YBEPEHHOCTH, UYTO M3MEPEHHBbIE B TOM WU WHOM uccjegoBanuu dactuilbl 'K sBisrorcs
MMEHHO OTIEJIbHBIMU MOJIEKYJIAMU, a He HaJMOJIEKYJISPHBIMU oOpaszoBaHusiMu. OUYEeBHIHO, ITO
ompesiesieHne pa3Mepa MOJIEKYJ, TaKyKe KakK M MoJyieKysspuoil maccel 'K, ocioxkneno ciemyio-
IIUM: JIJIsl TYMHHOBBIX KHCJIOT XapaKTepHbI siBjeHust camoopranuzanuu |9, 10]. B npeapuiyieit
pabore [11] HamMu OKA3aHO, YTO yzKe IPU KOHIEHTPAIUSX Ha 3—4 MOpsiKa HUXKe KPUTHIECKOIT
kourenTpanun murestoobpasosannst (KKM) I'K ciocobmer ¢BS3bIBATH AHHOHHBIE OPraHNIeCKUE
COEJINHEHUST; 9TO 00bsICHEHO 0OPA30BAHNEM HAJIMOJIEKYJISPHBIX CTPYKTYp. Takum ob6pazom, B HAC-
TOSIIIee BPEMsI OCTAIOTCS aKTyaJIbHBIMU HCCJIEI0OBAHUS, TOCBSIIEHHbIE U3ydeHnio cocTosiunsa 'K
B pacTBOpax W HA TBEPJBIX IIOBEPXHOCTSX, MOJIEKYJISIDHOTO COCTAaBA U OCHOBHBIX XapaKTEPHUC-
tuk Mosiekys1 ['K. B macrositiiem coobIeHnn mpeyiozkeH pa3pabOTaHHBIN HAMHI aJICOPOITMOHHbIIMA
METOJI, OIIPEJIEJIEHUsT MacChl U paszmepa mojiekyt 'K,
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DKcnepuMeHTaJIbHAdA 4acTh. B mporecce ncciieroBanus UCIOIH30BAJICS IperapaT HATPU-
esoii comn 'K cupmer “Aldrich” 6e3 momoHATETEHONR OYMCTKH, BOJHBIE PACTBOPHI KOTOPOTO
TOTOBUJIN Ha JUCTUJLINPOBAHHON Bome 6e3 m00aBIeHUsT JIEKTPOIUTOB.

Usyuenue agcopbunn rymara narpusi (I'Na) u3 ouenb pazbaB/I€HHBIX PACTBOPOB POBOIMIIM
Ha KaouHuTe [y1yxoBekoro Mecropoxkienus (Cymckasi 00J1., YKparHa), OTINIaoeMcsi BBICOKOI
9UCTOTON (CcosiepzKanne MuHepaJia B ipode 99% ), KoTopslii 6bu1 uccenoan panee [12]. Bozmyso
cyxue HaBecku KaoJjimauta maccoii 0,1 r dpakiuu <0,2 mm 3amBaiu 50 eM® BOHBIX pacTBOPOB
I'Na, pH 6,0. Ilociie aBeHaAIIATHYIACOBOIO BCTPSIXUBAHUS JUCIIEPCHIT TBEPAYIO a3y OTIEJIsIn
OT KUJIKOM myTeM rneHTpudyrupoBanus co ckopoctbio 8000 06/mun. Cozeprkanne I'Na B BojHOi
daze ycraHapJIMBaIU CIIEKTPOMDOTOMETPUIECKUM METOJOM Ipu A = 260 HM.

Pasmep m snexkTpokmnermdeckuit mnorennual dactui I'Na B BoIHOM pacTBope ompenessin
COOTBETCTBEHHO METOJAMU JIUHAMUYIECKOTO U IJEKTPOMOPETHIECCKOrO CBETOPACCETHUS HA AHA-
smuzarope Zetasizer (Malvern Instruments, Besmko6puranusi) ¢ He-Ne snazepom (A = 633 um,
MaKCHMaJIbHasl MOIIHOCTE 4 MBT) npu ncrosib3oBaanu mporpaMMHoro obecredenus: Vertion 6.20.
V3mepenusi IpoBOM/IN B JiMania3oHe KoHenTpanuii ot 0,32 mr/ ,ZLMB 020/ ,ILMB [Ipu TeMIlepary-
pe 25 °C, pH 6,0. Kaxx10e nu3amepenne NoBTOPSIH IIATh Pa3, MOy YeHHbIE PE3YJILTATHI YCPEIH AN
I JAJIBHERIIEro aHaIn3a.

Duiektponnbie Mukpodororpaduu I'Na mosydaau npu oMo TPaAaHCMUCCUOHHOTO (TIPOCBe-
qUBAKOIEro) ssieKTporHoro mukpockorna JEM JEOL 1230 (funonust) npu yCKOpsIfoIieM HalpsizKe-
uuu 100 kB u mudposoit porokamepsr Gatan. Jljist IpUroToBJIeHUsI IPETAPATOB HA TOBEPXHOCTD
MEeJIHON OJIEH/IbI, TIOKPBITON (POPMBAPOBOI IIJIEHKOW, IIPEIBAPUTEILHO HAIIBLIEHHON YTJIEPOIOM,
HaHOCK/IU (DUKCUPOBaHHBIN 06beM (50 MM?’) pacrBopa I'Na kounnenrparuu 0,32 u 20,16 mr/ ,H,Mg,
pH 6,0. Yepes 10 MuH OCHOBHYIO 9aCTh PACTBOPA YAAJISLINA C TIOBEPXHOCTU OJICHIbI (DUILTPOBAJID-
HOIT OyMaroif, a OCTaTOK BBICYIIUBAJIU B MOTOKE TEILJIONO BO3JIyXA.

Mouekyssipao-maccosoe pactpegeserne (MMP) I'Na npoBo/uiii MeTo10M BbIcOK03(bhEKTUB-
HOIT 2KuJIKOCTHON XpomaTorpadun Ha xujgkocrHoM xpomarorpade HP1050/DAD dbupmbr Hew-
lett-Packard B BapmanTe rejpupoHuKaiomeir xpomarorpadun Ha TEPMOCTATHUPYEMON KOJIOHKE
bupmbr Waters, amonaennoi resesim copGentom Ultrahydrogel 7 250 mpu 25 °C. s upo-
Besenus anaimsa b cm® Bommoro pacrsopa I'Na komrenrparmu 80 Mr/m\/[3 pasbasisum 5 M’
areronnTpmia u 5 cM° Harpmii-hocdarnoro Gydepa (pH 8,6), sarem amxsory (1 em®) pazéas-
JISLIU IOJBUZKHOIM hazoit (narpuii-dbocdarnoro bydepa ¢ 10% obbemubix aneronurpuia, pH 6,6)
B 00beMHOM OTHOmIeHHH 1 : 1, U HEMEIJIEeHHO PerucTPUPOBAJIN XPOMAaTOIPAMMY.

PesyabpraTrel u ux obcyxkjaeume. Pacupenenenne dactur; 'Na 1o paszmepaM B BOIHBIX
pacTBOpax UCCACIOBAHO METOIOM IUHAMHUYIECKOIO CBETOPACCESHUs B IMUPOKOM IUAIA30HE KOH-
nenrpanuii (Cry,) Wit IpaBUILHOI neHTHdUKAINE U3MEPEeHHbIX YacTull rymara (tabu. 1). Kak
[TOKA3aHO B TabJinIle, XapakTepHble Pa3Mepbl 1 00bEMHOE COOTHOIICHUE JACTHI] I'yMaTa U3MEHsI-
IOTCsl B 3aBUCUMOCTH OT KOHIIEHTpaluu pactBopa. CaMmble KpyIHbIE OOHAPYKEHHBIE YACTHUILBI
(mukpouacruipl, d = 1,6-5,6 MM, cM. Tabur. 1) seisiores muneutavn I'Na. Ha sro ykassiBaer
pocr (-norennuasa (Kpubasi I Ha puc. 1) u KOppeaupyliee ¢ HUM MaJeHUe TOBEPXHOCTHOIO
HaTsiKeHust pacrBopa [11] (eM. kpuByto 2) ¢ HMOsIBJICHUEM U yBeJIMYeHHEM 0O'bEMHOIl JI0JIN TAaKUX
gacrui, B pacteope (cM. Tabiu. 1, Crn, = 20 MF/,;:LM?’). Crenyer OTMETHTb, UYTO MUKPOIACTUIIHI
(Muresuibl) obHapyzkuBatoTcsi B pacrBope ['Na yrke npu KoHieHTpaiuu Ha 2,5 MOPsIKA HUKE
KKM (8 r/am%).

YacTuibl cyOMUKPOHHBIX Pa3MEPOB SIBJISIOTCs, CYIs 110 BCEMY, HAJIMOJIEKY/ISIPHBIMEI aCCOIU-
aTaMu rymaTa. Kak nHINBUIyaIbHBIE MOJIEKYJIbI MOXKHO OBLIO Obl naeHTHUIINPOBATH HANMEHb-
e obHapy KeHHble B pacTBope dacturibl ['Na (manouacruier, d > 30 uMm, M. Tabu. 1). Oxnako
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Puc. 1. BaBucumoctn (-IIOTEHIMAIA TIOBEPXHOCTH YACTHIL TyMaTa HATPHUA (1) U MOBEPXHOCTHOIO HATSXKEHUS PACT-
sopa I'Na (2) or KOHIeHTpanuu pacrsopa

OHH, IIO-BUIUMOMY, TaKzKe IIPEJICTaBJSIOT cob0il HaJIMOJIeKyasapHble acconuarhbl 'K, MOCKOIbKY
MMEIOT JOBOJILHO OOJIbINNE JJIsi WHIUBUIYAJIbHBIX MOJIEKYJ Pa3MephI.

B noarBep:keHre ITaHHOTO IIPEIIIOJIOXKEHNS Ha 9JEKTPOHHBIX MUKPOQOTOrpadusax HapsLy
C OTHOCUTEJHHO KPYIHBIME YacTUIAMU pazMepoM oT 40 HM JI0 HECKOJIbKUX MHKPOMETPOB (CM.
puc. 2, a), UpU MaJbIX KOHIEHTPAIIX HccaeyeMoro pactsopa ['Na BHJIHBI 4aCTHIbI JIuaMeT-
pom <10 um (cMm. puc. 2, 6). Ilocieanue, OUEBHUHO, SIBJISIIOTCSI PE3YJILTATOM JICIIEPIUPOBAHMUSI
6oJiee KPYIHBIX 9acTUIl (HAIMOJIEKYJSIPHBIX aCCOIMATOB) IyMara IpU aJcopOIuu Ha TBepOil
noBepxHOCTU Osterabl. Takum 00pa3oM, K MHAMBUIya bHBIM MojekyiaM 'K ciemgyer oTHOCHTD
JaCTUIBI UMEHHO Takoro pasmepa. OJHAKO clieyeT IPpUHUMAThL BO BHUMAaHUE, 9TO IIPHU BBICYIIH-
BaHUM ¥ BaKyyMuUpOBaHUU 00pa3moB dacTuiibl ['Na MOryT HECKOJIbKO YMEHBIATHCS BCJIEICTBUE
JEeruApaTaIuy CBI3aHHONW BOJBI, &, C APYTOi CTOPOHBI, pa3Mepbl YaCTHUI[ MOTYT YBEIUIUBATHCS
BCJIEJICTBHE CJUITAHUS. Y Ka3aHHbIE BO3MOXKHBIE OC/IOXKHEHHUSI, & TaK»Ke HeJJOCTATOYHAS YEeTKOCTh
n300parkeHust MpU OOJILIIIOM YBEJIUYIEHUN HE TO3BOJISIIOT 10 OJIYIeHHBIM MUKPO(OTOrpadusiM
TOYHO U JIOCTOBEPHO OIPEJIEIUTh PA3MePhbl EPBUYHBIX YacTHIll (MOJIEKYJ) I'yMaTa.

Boutee ompeneneHHbIMU ABJISIIOTCS TAHHBIE O BEJIMIUHAX MOJIEKYJIAPHBIX MACC I'YMATa, [OJIY-
JeHHbIE XpoMaTorpaduIecKuM MeToaoM. HeobXomuMo y4ecTb, YTO MpaBUILHOCTD OIIPEIE/ICHIST
MOJIEKYJISIPHBIX MAacC T'yMaTa 3aBUCUT OT BeJIMYMHBI MOHHO CHJIBI MCCJIEyeMOro pacrtBopa [4].

Tabruya 1
Hanouacrunbr Cy6GMUKpPOYIACTHIIBI MukpoyacTuILI

C'I‘ng XapaKTepHbIH 06 beMHAS XapaKTepHbI 0O beMHAS XapaKTepHbIH 0O beMHAS

Mr/ M raMeTp ITOJIST raMeTp ITOJIST IuaMeTp TT0JIs

qacTurr di, HM qaCTHIL qacTurr dz, HM qaCTHIL qacTurl dz, HM qaCTHIL

0,32 30-55 0,37 202-467 0,63 — —
3,20 35-80 0,33 254-492 0,67 — —
4,80 3264 0,31 273-409 0,69 — —
6,40 30-116 0,29 277-582 0,71 — —
20,16 60-100 0,32 217-312 0,65 4,9-5,6 0,03
80,00 44-149 0,42 256-536 0,54 5,0-5,6 0,04
2000 62-114 0,17 546-695 0,67 2,9-4.6 0,16
20000 56-95 0,06 269-540 0,13 1,6-4,3 0,81
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Puc. 2. Qnekrponnsie mukpodororpacdpun ['Na npu Crya, MI‘/,HMSZ a —0,32; 6 — 20,16

C 1nesbio oaB/IeHUs] TUCCOIUAIMN KUCJIOTHBIX T'PYIIT U JUCIEPraluyd JacTUI] TyMaTa J0 MO-
JIEKYJISIPHOTO CcOCTOstHUuS B 1porecce npobonoarorosku ['Na misa nposenennss MMP B pacrsop
ObLIN 106aBJIEHBI BHICOKHME KOHIIEHTPAIIMH JIEKTPOJIUTOB, COIEPIKAIINE OJHOBAJEHTHBLIE KaTHUO-
HbL. TakuM 0Opa3oM, Ha XpoMaTorpamMme 3aduKcupoBadbl mukn: 1 K/a, cepust HeOOIBITNX TTNKOB
3-6 x/la n 15 x/la. OueBHAHO, YTO TaKUE MOJIEKYJbI JOJKHBI ObITh OTHOCHUTEJIHLHO HEDOJIBIIIX
pPasMepoB, YTO COITIACYETCsl C JAHHBIMU JIEKTPOHHONH MHUKDPOCKOIUHU (CM. BBIIIE).

[IpunuMasi BO BHUMaHue BJIHMSHHE IIPOOOIIOATOTOBKM Ha pesyiabrarbl MMP, 6bu1o mposeme-
HO JIOIIOJTHUTEJILHOE UCC/IeI0BaHne pasmepa Jactuil I'Na MeTogoM JuHAMUYIECKOrO CBETOPACCes-
HUs B YCJIOBUSIX, aHAJIOTUYHBIX XpoMaTrorpadudeckoMmy uccienoBannio. OOHapyKEHHbIE B TAKIX
YCJIOBUSIX HAUMEHBINNE YACTUIBI PA3MepoM 2,3 HM BEpPOsITHEE BCETO COOTBETCTBYIOT MOJIEKYJISIP-
noit macce 1 k/la. OgHAaKO ONpeseuTh pasMephbl MOJIEKYJI C OGIBITIMI MACCAMU TAKUM CIIOCOOOM
HE YIAJIOCH.

VaurbiBas yKazaHHbIE BBIITE TPOOJIEMBI C OIpPeIeIeHIeM pa3Mepa U MaCChl IEPBUTHBIX Tac-
tur, (mostekysn) 'K, npemiaraem HOBBI, TpOCTOil, He TPeOYIOIIUiT UCIIOIB30BAHUST JIOPOrOCTO-
AIero obopynoBaHust, ajcopbrmonnblii noaxon. OH 3aksrodaercs B agcopbrun 'K u3 ouenb
pa306aB/IEHHBIX PACTBOPOB Ha IOJJIOXKKE C M3BECTHOH ITOBEPXHOCTHIO, HAIPUMEp, Ha KaoJIMHU-
Te [JIyXOBCKOrO MeCTOPOXKIEHUs, yIeJIbHasl MOBEPXHOCTH OOKOBBIX I'DaHEl KOTOPOrO, IO JIaH-
HBIM 3JIEKTPOHHOMUKPOCKOIIMIECKNX u3mepenuii [13], cocrasisier Sg, = 6,0 Ve /1. T'ymunoBBIE
KHUCJIOTHI Ipu HelirpasibHoM pH BeiyT cebsi Kak OTPUIIATEIbHO 3apsiyKeHHble (QHMOHHbIE) II0JIV-
sstekrposuThl [14]. Tlosromy npu Huskux KouneHTpanusx ajgcopbuuio 'K Ha KaojmHUTE MOXKHO
paccMaTpuBaTh KaK aHHOHHBIA oOMeH Mexkay OH-rpymnmamu G0KOBBIX I'paHeil MUHepasia U KUC-
goraeiMu rpynnamu 'K mo cxeme:

[Bokosasi mosepxnocrs—Al(H20)(OH)] + R—COOH —
— [Bokosas nosepxuocrb—Al(H20)(R—COO)] + H20.

HauganpHblit yuacTok m3orepmbl agcopbimn ['Na na KaosmauTe npupeieH Ha puc. 3, a. He
BBI3BIBAET COMHEHUSI, YTO B MHTEPBaJIe HU3KUX KOHIEHTPAIi (/10 pe3koro meperuba) GyayT aj-
copbupoBaThCa UHANBULYaJbHbIE HOHBI ['Na, Tak Kak oHH 00/1aJai0T MAKCUMAJILHBIM CPOJICTBOM
K nosepxHocTH. [leperu6 na uzorepme (npu Crn, &~ 5 Mr/ ;LM?’) YKa3bIBAET HA HAYAJIO a/ICOPOIII
accormaros I'Na.
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Puc. 3. HauanbHblil y4acTOK M30TEPMBI a/ICOPOIMN I'yMaTa HATPHUs Ha KaoJauHUTE (a) U ero o6paboTKa B paMKax
ypasHenus Jlearmiopa (6), @ — yros HAKJIOHA IPAMON K OCH abCIuce

O6paboTKa HAYAILHOIO ydacTKa IOJYYEeHHONW M30TepMbl B paMKaxX ypaBHeHus JIeHrmiopa
(cM. puc. 3, 6) 1HO3BOJISIET PACCUUTATH EMKOCTb YCJIOBHOI'O MOHOCJIOS: Gy = 1/tga = 1/0,43 =
= 2,33 mr/r. Konnenrpanus I'Na na 60koBbIX rpansix kaojunauta cocrapiser: [Cl = an,/Ssr. =
= 2,33/6,0 = 0,388 mr/m? = 3,88 - 10722 r/um®. Ha mromanxe S = 4,15 mm?, coorserct-
ByIOIIEll ILIOMIA/ M HaMMeHbIell Jactuipl rymara (d = 2,3 um), agcopbupyercs P = [C] - S =
=388-10722.4,15=16,1-10"2% rymara. MoJsekyisipHast Macca Takoit mosekyanl 'K pasna
M =P -Ny=16,1-10"2.6,023 - 102 = 969,8 r/mousib wim Jla. Dra BesmunHa oveHb OJIM3Ka
K HauMeHbIeit Mmosiekysspuoii macce 1 x/la, mo mamaeim MMP.

[Tpu obpaTHOM pacdyere Macca OJHON MOJIEKYJIbl IPU HAuOOJbIIEH MOJIEKYISAPHON Macce
(15 x/Ta), mo mammabii MMP, cocrasmsier: P = M/N 4 = 15000/6,023 - 103 = 2490,45 - 10723 r;
IJIOIIA/ b, 3aHUMAaeMasl TAKON MOJIEKYJION Ha NoBepxXHOCTH KaosuHuTa, — S = P/[C] = 2490,45 X
x 10723/3,88 - 10722 = 64,19 um?; pammyc Moekyasl — R = \/S/m = 1/64,19/3,14 = 4,52 1w,
nuameTp MOJIeKysIbl — d = 9,04 aM. DTH JaHHbIE yTOYHAIOT NPUOJIN3UTEIbHBIE pA3Mepbl IIePBUY-

HbIX dacTull (Mosekys) I'Na, KoTopble OIpeie/isiin ¢ HOMOIIBI0 TPAHCMUCCUOHHOIO JIEKTPOHHO-
ro mMukpockona (<10 mm).

Taxum 06pa3oM, IPeIIOKEHHbL B paboTe a1COPOIMOHHBII OIX0/ HO3BOJISET C yIeTOM Pa3-
Mepa MOJIEKYJIbl TyMaTa YCTAHOBUTD €r0 MOJIEKYJISIPHYIO MACCy WJIH, HA0OOPOT, U3 MACCHI MOJIe-
KyJIbl HAfiTH ee pasMep. BbrunciieHHbIe pasMepbl I MOJIEKYIISIPHBIE MACCHI Iy MaTa HATPUS XOPOLIO
COIVIACYIOTCS C JIAHHBIMH, HOJIy Y€HHBIMH XPOMATOrpahUIecKuM U 3JEKTPOHHO-MUKPOCKOIIIIEC-
KUM METOJaMI.

Aemopvl evipasicarom baazodaprocms 0-py xum. wayk M. B. Muaoxuny 3a mposedenue moaexy-
AAPHO-MACCOB020 PACNPEIEAEHUA 00PA3UA 2YMama Hampus u compyonuxam Hncmumyma 6omanury
um. H. I'. Xoaodnoeo HAH Yxpaunwv, xand. 6uon wayx . A. Kaumuyky u H. H. Il]lepbamioxy 3a nomouss
6 Mposedenul INEKMPOHHO-MUKPOCKONUEckoz0 uccaedosarusn I'Na.

Paboma sevinoanena npu noddepoicke uesesoti KOMNACKCHOT NPOPAMMbBL PYHOAMEHMAALHBLT UCCAC-
dosarutl “OyndamernmanrvbHve NPOdAEMDBL CO30AHUA HOBIT GEWECTNE U MAMEPUAAOE TUMULECKO20 NPOU3-
sodcmea’.
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Ynen-kopecnongear HAH Ykpaiau FO. 1. TapaceBud, M. FO. TpudonHosa,
A. 1. Mapusin, C. O. [donenko, M. JI. ManuineBa

A ncopbuiiinmii miaxia 40 BU3HAYEHHS PO3Mipy Ta Macu MOJIEKY.JI
TyMiHOBUX KHUCJIOT

IIposedeno docaidocenmns cmany 2ymamy nampito dipmu “Aldrich” y sodnomy poswuni i Ha meep-
QUL NOBEPTHAL 13 3ACMOCYBAHHAM KoMNaekcy memodie. Tlokasano, wo 2ymam wampito y 600HOMY
Po3uUHT Npu Heumparvromy pH ma HU3LKIU 10HHIT cual 3HAGTOOUMBCSA 8 ACOUITLOBAHOMY CMGHT.
Bemanosaeno, wo danutl npenapam micmums morekyau macoro 1, 3—6 ma 15 x/a. 3anponono-
68aH0 HOBUL adcopbyitinut nidrid do BU3HAMEHHA POZMIPY MaA MACU MOAEKYA 2YMIHOBUT KUCAOM;
diamemp HatUMeRWOT morekyay npenapamy dopistioe 2,83 nwm, a nalibiavwor — 9,0 wam.
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Adsorption approach to the determination of the size and weight of
humic acid molecules

The investigation of the state of sodium humate from “Aldrich” in an aqueous solution and on solid
surfaces is performed using a complex of methods. It is shown that sodium humate in an aqueous
solution at neutral pH and low ionic strength is in the associated state. It is found that the substance
under study contains molecules with mass of 1, 3-6, and 15 kDa. A new adsorption approach to
the determination of the size and the weight of humic acid molecules is proposed. The diameter of
the smallest molecule is 2.3 nm, and the largest — 9.0 nm.
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