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Aunomayusi. B naHHOW cTaThe HCClIENOBaHa M OIpejAeieHa YJelbHas IOBEPXHOCTb
MCKYCCTBEHHOTO rpaduTa Ha afcopOLUIO MO pacTBOPY METHIIEHOBOMY roiayoomy. MccienoBanus
MOKa3ajiy, 4YTO yJelibHas MOBEPXHOCTh ajcopOuuu rpaduTa MONTYYEHHOTO U3 YIS Y3TeHCKOro
MecTopoxieHns KbIpreI3cTana mo MeTUIeHOBOMY Toiy6oMy cocTaBiseT 599,4 M%/T M 3THM OUYeHb
ONMM30K K MOKa3aTesisiM aKTUBHBIX yriied. OmnpeneneHne yAeabHONH MOBEPXHOCTH MCKYCCTBEHHOTO
rpadura IMOJYYEHHOIO W3 YISl Y3I€HCKOr0 MECTOPOXKIEHHS Ha aJCOpPOLMOHHYIO AKTHUBHOCTb
MIPOBOAMIIA TUTPOBAHUEM CYCIIEH3UU C PACTBOPOM—UHIUKATOPOM METUIICHOBBIM IOJIyObIM.

Abstract. This article investigated and determined the specific surface area of artificial
graphite for adsorption through a methylene blue solution. The study showed that the specific
surface area of graphite adsorption obtained from coal from the Uzgen deposit in Kyrgyzstan for
methylene blue is 599.4 m?/g and this is very close to the performance of activated carbons.
The specific surface area of artificial graphite obtained from coal from the Uzgen deposit for
adsorption activity was determined by titration of a suspension with a methylene blue indicator
solution.
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[TopucTteie MaTepuanbl IIMPOKO PacCHpOCTPaHEHbl B PA3IMYHBIX OOJIACTAX HAPOAHOTO
X0341CTBa HAyKd M TEXHHKH, TAaKMX KaK CTPOUTENHCTBO, TEONOTHsS, HEPTEXUMUS, KaTalus,
XxpoMmarorpadus, kepaMuueckue 1 MeMOpaHHbIE TEXHOJIOTUH U JP.

CuHTE3 CTPYKTYpPHPOBAaHHBIX MAaTEpHAIOB C 3apaHee 3aJaHHbIMM W KOHTPOJIMPYEMBIMH
CBOMCTBaMH HMMEET OrPOMHOE 3HaueHHe i1 pa3pabOTKU Pa3IUYHBIX BbICOKOTEXHOJOTHYHBIX
nponykToB. He MeHbIlee 3HaueHHe NMPHUOOPETAIOT U METOABI JETAIBHOTO aHaIM3a XapaKTEPUCTHK
IIOPUCTOM CTPYKTYPBI BEIIECTBA HA BCEX CTAAUAX TEXHOJIOIMYECKOrO Ipolecca.

CymHOCTh BHM3YalIbHOTO METO/A OIPENENCHUS YACIbHOM IOBEPXHOCTU COCTOUT B €€
BBIUMCJICHUH MO THCTOTpaMMe pacIlpelesieHHus pa3Mepa 4YacTHI] MOPOIIKOOOpa3HbIX MaTepuaioB,
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U3MEPEHHBIX C MOMOILBI0O MHUKPOCKOIIA, OH OYE€Hb TPYJOEMOK M 001aJaeT HU3KOW TOYHOCTHIO B
CJIy4ae UCCIIEOBAHUS MOPUCTHIX WIIM HIEPOXOBAThIX YACTHI] ¥ YACTHUIL CO CIOKHOU TOMOJIOTHUEH.

[TosTomy Oosnblioe 3HaY€HHE NPUOOPETAIOT METOABI M3MEPEHUs YACIbHON MOBEPXHOCTU
TBEPJBIX TeJl, KOTOPbIE, KaK [IPABUIIO, OIIPEIEIISIOTCS COPOLIMOHHBIMU METOAAMHU.

W3BecTHO, 4YTO yHenbHas IIOBEPXHOCTb, WM YAEIbHAs IUIOWAAb IIOBEPXHOCTH, 3TO
CyMMapHasi IOBEPXHOCTh BCEX OJJIEMEHTOB Marepuana, (OOBIYHO AHMCIIEPCHOTO W TIOPUCTOTO
Marepuana) OTHECEHHas K €ro Macce. YaelabHas IOBEPXHOCTb IIOpOIIKAa CKJIaJbIBaeTCs W3
CYMMapHOH IMOBEPXHOCTH BCEX €ro 4acTUL, U 4Y€M MEHBbIIE pa3Mep 3THX YacTul], TeM OoJjblle
IUIOINAJb MX OOILIEH MOBEPXHOCTH M KaK CIEICTBUE, BEIMYMHA YAEIbHOH MOBEPXHOCTH BCErO
NopoIka. YacTuilsl OPOIIKA, UMEIOIINE PA3BUTYIO MTOPUCTYIO MOBEPXHOCTh UMEIOT IIOBEPXHOCTHU
OO0JIBIIYIO TIO CPAaBHEHHIO ¢ a0COIIOTHO TIIAJKON YacTUIIEH.

B OonblIMHCTBE ciay4aeB B3aMMOJEHCTBHE BELIECTB HOCUT IIOBEPXHOCTHBIH XapakTep, a
3HAUEHUE YJCJIbHOW IOBEPXHOCTH 3aBUCUT OT IONIOTUTENBHBIX CBOICTB aJCOPOEHTOB,
CXBaTbIBAEMOCTH LIEMEHTA, AKTUBHOCTU TBEPAOTENBIX KaTalau3aropoB U T. 1. lloaromy ynenpHas
MIOBEPXHOCTD SBJISETCS MOKa3aTeIeM TOHKOCTH IIOMOJIa MaTepHalloB.

Haunbonee pacnpoCTpaHEeHHBIM METOJIOM HW3MEPEHUS YACIbHOH IOBEPXHOCTH SIBISIETCS
BAJIFOMETPUUYECKUI METOoJ] aJcOopOLMu raza Ha MOBEPXHOCTH HCCIIEAyeMOro mMarepuaia. Bennunna
yAEIbHON MOBEPXHOCTH BIMSET HA MONIOTUTENBHYIO CIIOCOOHOCTh aJCOpPOEHTOB, 3(PPEKTUBHOCTD
TBEPIBIX KaTajJu3aToOpoOB M CBOWCTBA (HIBTPYIOLUIMX MAaTE€pHajoB. YIeNbHas MOBEPXHOCTD
aKTHBHBIX ymiell cocTaBnster 5001500 m?/r, cumukareneii — 10 800 M2/T, MHKPONOPHCTBIX
HOHHOOOMEHHBIX CMON — He Gonee 70 M?/T, a IMATONMTOBBIX HOCHTENEH [y XpoMoTorpadum —
menee 10 M/,

VnenbHasi MOBEPXHOCTh SIBISIETCSI XapaKTEPUCTHKOM JMCIIEPCHOCTH IMOPOIIKOOOPa3HBIX
MaTepualioB: MHUHEPAIbHBIX BSDKYLIMX BELIECTB, HAMOJIHUTEIbHBIX IMIMEHTOB, IBUIEBHJIHBIX
TOIUIMB U JIPYI'MX. JHAYCHHE UX YHCIBHOM MOBEPXHOCTH, KaK IPABUJIO HAXOAUTCS B IPEleNax OT
JIleCATBIX J0JIell 70 HECKOJBKHX NecATKoB MZ/T. M3MepseMoe 3HaueHHE YIENbHOH MOBEPXHOCTH
3aBHCUT OT Pa3MEpoB COpOMpPyeMbIX MoJeKyl. OTHO M TO K€ BEUIECTBO NMPHU COPOIMU KPYITHBIX
MOJIEKYJl MMEET MEHBUIYIO YAEIbHYI0 MOBEPXHOCTb, a MPU COPOLUU MEIKUX MOJIEKYJ] HMEET
OOJIBLIYIO YZENbHYIO MOBEPXHOCTh. [103TOMY Ui KPYIHBIX MOJIEKYJ HMOBEPXHOCTh MEIKUX IOp,
U3MEpeHHast copOIMel MeJIKMX MOJIEKyJ, Kak Obl M He CyllecTByeT. B cBs3M c 3THUM, Kpome
YIEIbHON TOBEPXHOCTH, BAXKHOW XapaKTEPUCTUKOM MOPUCTBIX TEJ SBISETCA PACIPEACICHUE
MOBEPXHOCTH TIOP IO MX pajgnycam (pacrpeaesieHue mop mo paauycam) [1, c. 116].

[Ipexne yem mnepedTd K 0030py SKCIEPUMEHTAIBHOIO METOJa OIpEleNeHHs YAeIbHON
MOBEPXHOCTH TBEPJBIX TE€JI, KOPOTKO PACCMOTPHUM IPOLECCHI, MPOUCXOAIINE NMPU AACOPOLUH U
CHOocOObl €€ H3MEpeHHs, a TakXkKe MNOHATUS (U3MUecKol W XuMuyeckod aacopOuuu. TepmMuH
ancopOIus 00pa3oBaH M3 JIATHHCKUX CIIOB «SOrDCO» — morvioleHne U mpucTaBku «ady — «Ha»
YTO O3HayaeT MOIVIOUICHHE KaKUX-TM00 KOMIOHEHTOB M3 00beMa FOMOT€HHBIX COMpeiebHbIX (a3
MOBEPXHOCTHU Ha paszene (a3. AncopOrpoBaHHbIE MOJIEKYIIbI B3aUMOJCHCTBYIOT C MOJIEKYJIaMU WIIH
aTOMaMM MOBEPXHOCTU M CHUKAIOT KaK CBOOOJIHYIO MOBEPXHOCTHYIO SHEPIHI0 KOHAEHCUPOBAHHOMN
¢a3bl, TaK U CyMMapHYIO SHEPTUIO0 CUCTEMBI.

AncopOuusi KakJJoro KOMIIOHEHTa OIpeIeNsieTcss KOJIWYECTBOM MCXOJHOTO KOMITOHEHTA,
KOTOPOE Hy’KHO BBECTH MM yIAIUTh W3 BENIECTBA MPU H3MEHEHHH MOBEPXHOCTH pasena Ha 1m2 u
MOCTOSSHHOM cocTaBe o0beM ¢a3. SBineHue ancopOuMM TNPOSABISETCS MPH B3aUMOJEHCTBUU
pasnmuuHbIX JABYX (a3, ecnmu dYacTuibsl XOTs Obl ogHOM W3 (a3 obmamaroT CrnocoOHOCTHIO
nepememiarbea.  OnpezeneHue yAeNbHOM aacOpOLMOHHON TMOBEPXHOCTH MPOU3BOAUTCS IO
ypaBHeHuio bpynayspa—Ommera—Temiepa (BOT), omuceiBaromiero MoIMCIONHYIO (PU3HMUECKYIO
a7IcopOIIMIO ra3a Ha MOBEPXHOCTH TBEPOIO Tela.
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B cBoeit pabore 1. ApaHOBHUY BBIBE YpaBHEHHE M30TEPMBI TIOJTUMOJICKYISIPHON acopOIiun
[2, c. 47]. OTO ypaBHEHHUE YIOBJIETBOPSIET AKCIEPUMEHTAJIbHBIM JAHHBIM B OUEHb IIHPOKOM
JMarna3oHe OTHOCUTENbHBIX JaBieHM. CoXpaHMB OCHOBHblE JomyuieHuss teopun bOT
(moBepXxHOCTh  ajcopOeHTa  IUIOCKass ¥ ONHOPOJHAS,  IPOJAOJBHBIC  B3aUMOJICHUCTBUS
a71copOMPOBAaHHBIX MOJEKYJ OTCYTCTBYIOT; SHEPTHUs aICOPOIIMU BO BTOPOM U MOCIEAYIOIIUX CIOAX
OJIMHAKOBa) ApaHOBHMY CJeJiaJl HOBOE JIOMYIIEHHE O BO3MOXXHOCTH HCHapeHus (aecopOrus)
MOJIEKYJI HE TOJBKO C TIOBEPXHOCTH TBEpPAOTO ajacopbeHTa, HO W U3 JI0O0Oro Mmecra
a71copOMPOBAHHOTO CIIOA.

Jloka3aHo, YTO W3MEHEHHE IOBEPXHOCTH KpeMHe3eMa MPUBOJUT K CHIDKEHHIO BEIHYUH
ancopOumu. YMEHbBIICHHE KOHIGHTPAMKM TMPHUBHUTHIX TPYNI  YCHWJIMBAaeT BJIMSHUE HE
MOAM(PHUIMPOBAHHON MOBEPXHOCTH KPEeMHE3eMa Ha aJICOPOLIMI0 MOJIEKYI pa3HOW mpupoabl. B cBoro
odyepenb IS IIMPOKOIMOPUCTOrO KpEeMHe3eMa COKpAalleHHE [UIMHBI MPUBUTOM 1LIETH yMEHbIIAET
BKJIaJ] KAaT€POJIbHOTO B3aMMOACUCTBUS C IPUBUTHIM CIIOEM.

Bospacratoniee 3HaueHHEe MaTepuanioB, 00Jaal0INX MOJEKYJIIPHO—CUTOBBIMH CBOMCTBAaMH,
B YaCTHOCTM yIJIed M ILCOJIUTOB, BBI3BAJIO 3HAYUTEIbHBIM HMHTEpEC K MH3YYEHHMIO CBOMICTB
MUKPOIOPUCTBIX TBEPAbIX TEJI U MEXaHU3Ma 3aIlojHEeHUs: MUKpornop. [losToMy momnbITKa 1aTh Kak
KPUTHYECKOE M3JIOKEHHE, TaK M OILIEHKY JOCTOMHCTB Haubosee YMNOTpeOUTENbHBIX METOJ0B
OTIpe/IeTICHUs] yAENbHOM MOBEPXHOCTH TBEPIBIX TEJN M pacCIpeleleHus B HUX MOp MO pa3Mepam
NpEJICTAaBISCTCS HaM cBoeBpeMeHHo# [3, ¢. 170].

W3yueHsl CcOpOLMOHHO—KMHETUYECKHE CBOWCTBA COPOCHTOB, IIOMYyYEHHBIX AaKTHUBAIMEH
aHTpaluTa. YCTaHOBJIEHO, YTO COPOLIMOHHAs €MKOCTh aJCOpOCHTOB yBEeIWYHBAeTCs 10 oOrapa
36,6%.

Ucnonb3yst ra3zoByro xpomarorpaduio ObUIM ONPEIEICHBI YACpKUBAaeMble OObEMBI U
K03((UIMEHT pa3fesieHus Ta30B. YCTAHOBIEHO, YTO HAHMOONbIINE YIEPKUBAEMbIE 00BEMBI Ta30B
XapakTepHbl Uig 00pa3ioB ¢ oorapoM ot 5,6% no0 7,0%. HauBbictumii koddduiiueHT pasneneHue
BOJIOpoZia 1 MOHOOKcuAa yriepoaa (K,=22) nocturnyt B o6pasie ¢ odrapom 10 12% u pazmepom
¢dpakuuu 0,1-0,3 mMm.

AHanu3 nepuBaTOrpaMMbl MOKa3al, YTO FOPEHHE NMOBEPXHOCTH MCXOAHOIO YIVISi HAuMHAETCS
npu T=450 °C npu temneparypHoM MakcuMyMme Tuax=630 °C. [Ipu yBenuueHun temmeparypsl 10
900 °C, marepua MOJIHOCTBIO CrOPAET.

VYCTaHOBIEHO YMEHBILICHHE KOHIEHTPAIMM IapaMarHUTHBIX IIEHTPOB NpU OOpa30BaHUU U
pacimpenun nop B yrie [4, c. 23].

3K07’l€puM€HmaJZbHCl}l qacmo

Jl51g nccnenoBaHusl yeIbHON OBEPXHOCTH UCKYCCTBEHHOTO TpaduTa UCIOIb30BaIM HABECKY
HCKYCCTBEHHOTO TpaduTa, MOTYUYEHHOTO M3 YIS Y3T€HCKOTO MECTOpOXKIeHHUs. JlaHHYI0 HaBECKy
Maccoii 0koso | Mr IoMeIany B cTakaH eMKocThio 150 em® no6aBmu 25 cm® BozbL.

T[Tony4eHHYI0 CyCNeH3MH NepeMelInBaly Ha MarHUTHOH Memranke W no6amsam 1 cm® 5H
pacTBOpa CEpHOU KUCITIOTHI.

HpI/I pcanmn3anuu METOAa BOSHHUKAIOT SKCIICPUMCHTAJIBHBIC TPYAHOCTH, CBA3AaHHBIC C TOYHBIM
ompejeNieHueM TMpPUOaBKU pacTBOpa, T. €. OIMpPENeJICHHEM CKOPOCTH TeueHUs MpuOaBiIseMOoro
pacTBOpa METUIICHOBOTO roxyooro [5].

CyCIeH31I0 THTPOBAJH C PACTBOPOM METHIIEHOBOTO ToTy6oro co ckopocThio 0,1cm® pacTBopa
METHUJIEHOBOTO Toryooro uepe3 kaxkbie 20 cexyna. [locme mobasneHns KaXX10i MOPIIANA KPACHTEIIS
CYCIIEH31I0O UHTEHCUBHO NMEPEMEIINBAIM Ha MAarHUTHOW MELIAJIKE U TOHKOW CTEKJISTHHOW MajJOuyKOM
MIEPEHOCHIIH KAILTIO CYCIIeH3UH Ha QUIBTP «CUHSS JICHTay.
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TutpoBaHue ¢ mEPeHOCOM KallelIbKU CYCIIEH3UU Ha (GUIBTPOBAJIbHYIO OyMary mpoaosnKaiu 10
MOSIBIICHUSI OKPAIIEHHOTO TONIyOOTO «apeoia» BOKPYI TEMHOTO TATHA KaIuld CyCIICH3HH
HUCKYCCTBEHHOTO rpadura. [ KOHTPOIBHOW MPOBEPKH CYCIIEH3UI0 HCKYCCTBEHHOTO TIpadura
BHOBb MHTEHCHBHO NepeMeninBaiu Ha ¢puibrpe. Eciu apeon ncuesHeT, THTPOBaHKE MPOAOIKAIOT.

VIensHyI0 TOBEPXHOCTH Sy, B MY/T BBIUMCISIOT 110 opmyie [6, c. 3]:

V-CN-A
Sy;[= m—“'ﬂ (1)

e, V — 00beM pacTBOpa METUIEHOBOIO TOIy6Or0, H3pAcXO0BAHHbI HA TUTPOBAHHUE, CM>,;
C — KOHIIGHTpals METHJIEHOBOTO TOIy0Oro, M3pacxXolOBaHHBIA Ha TUTpoBamHe, cM°, N —
MOCTOSTHHAsT ABOTaApPO, N=6,023x10% momnp %; Am — miomans, 3aHIMaeMasi OJHOI MOJICKYJIOM
a71copOMpPOBaHHOTO METUJICHOBOTO TOJNyOOro B IUIOTHO YIAKOBAaHHOW IUIEHKE, HAa IMOBEPXHOCTHU
rpadura, papaas 106x10*%, Mm% m — macca HaBecku MOpOIIKA UCKYCCTBEHHOTO rpaduTa, T; M —
MOJIEKYJISIpHAsl Macca METHIIEHOBOTO rosryooro, paBHas 3199 .

_ VCN-d, 10036023107 1061077

- - 2 2)
Sya m-M 1,0-319,3 5994w /r

Bv1600wb1
HccnenoBanust mokasaim, 4To yAeiIbHAs TMOBEPXHOCTh afCOPOIMHI UCKYCCTBEHHOTO rpaduTa,
MIOJIyYEHHOTO U3 YIJIi Y3NeHCKOTO MECTOPOKICHHS, MO METUIEHOBOMY TrojlyOOMYy COCTaBIISIET
599,4 M?/r. DTa BeIMUMHA OYEHb GIM3KA K MOKA3aTeNsM aKTHBHBIX yIJIei.
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