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30BHIITHbOIU® Y3IHHI ITPOIIECU COPEIII BAPBHUKIB 3
PIIMHHUX CEPEAOBUII KOMIVIEKCHUMU COPBEHTAMMU
BHEIITHEIN®®Y3UOHHBIE ITPOIIECCHI COPBIIUU KPACUTEJIEN
C KNIKHUX CPEJ KOMIIVIEKCHBIMUA COPBEHTAMMA
EXTERNAL DIFFUSION PROCESSES OF ADSORPTION OF
SOLVENTS FROM THE ELDERLY ENVIRONMENTS OF COMPLEX
SORBENTS

Anomauia. /locniodxiceno Kinemuky 308HiuHbOI 0uy3ii npoyecy aocopoyii
Oapenuxie 3 CMIYHUX 600 KOMNWIEKCHUMU  OUCNEPCHUMU  COpOEeHmamu.
Pospaxoeano koeghiyiecnmu 306niwnboi oughysii 33a 3anesxcnocmamu Yinka-Yanea
ma Llleiibens.

Knirouosi cnosa: adcopbenm, b6apenux, xoeiyieum, 306HIUHS OUDY3IAL.

Aunnomayun. Hccneoosano runemuxa eHewHel Ougpgyzuu npoyecca
copoyuu  Kpacumeneu U3 CMOYHbIX 800 KOMNIEKCHbIMU — OUCHEPCHbIMU
copoenmamu.  Onpedenenvt  Kodppuyuenmor  euewHel  oughgysuu  no
3asucumocmsax Yunxka-Hawnea u llletibens.

Knrwuesvie cnosa: aocopbenm, kKpacumenv, Kodduyuenm, 6HeuHss

ougppyszus.

Summary. The kinetics of external diffusion of adsorption of dyes from
sewage with complex disperse sorbents has been investigated. The coefficients of
external diffusion have been calculated for dependencies of Wilka-Chang and
Shaybel.

Key words: adsorbent, pigment, coefficient, external diffusion.
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Beryn. MacooOMiHHI Tiporiecd B JIBOX(pa3HMX CcHUCTeMax IIMPOKO
BUKOPUCTOBYIOTHCS HE TIIBKM B TEXHOJOTIYHHUX TIPOIEcax pI3HUX Taly3eu
IIPOMHUCJIOBOCTI, TaKuX fK XIMi4Ha, XapdoBa, (QapmarieBTM4YHa, a 1 B
IPUPOAOOXOPOHHUX TEXHOJIOTISIX. [0 Takux ABOX(}a3HUX CHCTEM CIIiJl BIIHECTH
CUCTEMY «piauHa — TBepje TiIo». OcolnMBa yBara HayKOBILIIB 30CEpeKEHA Ta
BUKOPHUCTaHHI IPUPOJTHUX PECYPCIB B pO3p0OIll €(heKTUBHUX METOIB OUHUIIICHHS
3a0pyJHEHUX PpIAUHHUX CEPEAOBUI] 3 BUKOPHCTAHHSAM BHUCOKOIOPUCTUX
Mi1HEpaIiB IPUPOAHBOTO MOXOIKEHHS.

BukopucraHHs Takux MPUPOJHUX JUCIEPCHUX COPOCHTIB SIK OCHTOHIT,
MaJUTOPCHKIT Ta TIJIAYKOHIT [UIsl OYMILEHHS CTIYHUX BOJ 3a0pyAHEHUX
OapBHUKaMU B JOCUTH MOBHINA Mipi OOTPYHTOBAHO B Oararbox HAyKOBUX poOOTax
[1; 2; 5]. [IpupoaHi COPOCHTH 3HAYHO JCHICBINI, HI)K CHHTCTHYHI MPH I[LOMY
MaroTh JOCUTh BUCOKY COpOLIiHY 34aTHICTh. OCOOIMBY yBary cepei MpupoIHUX
MaTepialiB  BHUKJIMKAIOTh MIHEpadud TPyNUd  aIIOMOCHWIIKATH:  OEHTOHIT,
MaJUTOPCHKIT Ta TVIAYKOHIT. JIJIs MiABUILEHHS MIBHJKOCTI Ta CTYNEHIO COpOIli
BUKOPUCTOBYIOTh Pi3HI MeTomu Moaudikarii nmpupogaux copOentiB [2]. IIpore
Ha JaHWI Yac 3HaYHUH 1HTEPEC MPEICTABIIAE PO3POOKA KOMIUIEKCHUX TTPUPOIHUX
COpOCHTIB 3 BHCOKOIO aJCOPOIIIfHOI0 €MHICTIO, SIKI 3HAYHO [MiJABUIIYIOTh
CEJICKTHBHY 3/IaTHICTh Ta CTEIIHb COPOIIIT IMOJIOTAHTIB 3 CTIYHUX BOJI.

Meta pob6oru. OCHOBHOIO METOH HAIUX JOCHIKEHb € BHUBYCHHS
COpOIIMHMX BIACTUBOCTEN KOMIUIEKCHUX TMPUPOJHUX COPOEHTIB Ha OCHOBI
MOJIU(PIKOBAHOTO MOHTMOPUJIOHITY Ta ITYHTITY MO BIJHOIICHHIO 10 CHHTETUYHHX
OapBHUKIB, $IKI JIOCTaTHRO UIMPOKO BUKOPUCTOBYIOTBCS B TEKCTUJIBHIN
IIPOMHUCIIOBOCTI, 30KpeMa - aHioHHOro 4epBoHOr0 8C (Cag Hos O13 Ng S3 Nag).

Pe3ynbraTu O0CaizKeHHsI Ta iX TeopeTHMYHa iHTepmperauisa. bapBHUK
3aCTOCOBYEThCS Il (papOyBaHHS HATypajbHOI LIKIPU XPOMOBOTO IyOJIEHHS 3
HaTypaJbHOIO TOBEPXHEI0, BENIOPY, IIyOHOI BIBIl, a TakoX s (apOyBaHHS

HIepcTi Ha BCiX cTajisax ii mepepoOku. HamiBnpoaykr aHioHHUM yepBoHui 8 C
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MPU3HAYCHUH 11 OTPUMaHHSI BUITYCKHUX (DOpM 3MillIaHUX OApBHUKIB aHIOHHOTO
YepBOHOTO Ta aHIOHHOTO KOPUYHEBOTO.

Bigomo, mio myis 30UIbIIeHHS COPOIIMHMX BJIACTUBOCTEH OCHTOHITIB
BUKOPUCTOBYIOTh Horo MmoaudikyBaHHA cyibhaTtHOO Kucioror. Coiif
3a3HAYMTH, 10 MiHepaa Micis KUCIOTHOTrO MoaudiKyBaHHS HaOyBa€ BHUCOKOI
JUCIIEPCHOCTI YACTUHOK, PO IO CBIAYUTH TOM (DAKT, 1110 YaCTHHA CYCIIEH31i He
KOaryJioe, ToOTO He ociziae.

[HIIIMM TIepCTIEKTUBHUM COpOEHTOM € mIyHTIT. IIIyHTIT — eMHUN BiTOMUIMA
MIHEpaJl, SKUWA MICTUTh (yJepeHru (HEIIOJaBHO BIAKPUTY HOBY TJIOOYJISIPHY
(dopmy icHyBaHHS Byriemto). OcoONMBICTE CTPYKTYpH (yJlepeHiB Mojsrae B
TOMY, 110 aTOMU BYTJICIIO B MOJIEKyJIaX pO3TalllOBaHl y BEPIIMHAX MPaBUIBHUX
HIECTH- 1 II'SITHKYTHUKIB, SIKI TOKPUBAIOTh MOBEPXHIO C(hepH 1 SBISAIOTH COO0KO
3aMKHYTI ~ OaraTOrpaHHUKH, 10 CKJQJaloThCcsl 3  MapHOI  KIJIBKOCTI
CKOOpJIMHOBAaHWX AaTOMIB Byriieni. PedoBuHa, mnoOynoBaHa Ha OCHOBI
GyJlepeHOBUX CTPYKTYp Ta IHIIMX YacTOK, SKI BUKOPHUCTOBYIOTHCS B
HAHOTEXHOJIOTIsX, OyJia Brepie cuHTe3oBana B 1985 p. [3; 6].

OnTuManbHE  CIIBBIJIHOIIEHHS  JBOX  aJICOPOCHTIB  BHU3HAYCHO 3
BpaxyBaHHSIM JUCHEPCHOCTI YaCTUHOK 1 ckiaaae 1 mo 0,50.

[[IBuaKiCT, TepeHeceHHs Macu OOyMOBJI€Ha MexaHisMoMaudy3ii 1
TPaJMLIIHO BU3HAYAETHCS BEJIMUYUHOKO KOoedilieHTa MOJEKYIsIpHOi 1udy3ii Dag ,

3HAUYEHHS SIKOTO PO3PAaXOBYETHCS BIATOBIIHO 3aJIEKHOCTI:

dc
My = Dyp d_; (1)

Je M, — MBUAKICTh IEPEHECEHHSI MacH 3a MeXaH13MoM Au(y3ii BIAMOBIIHO

. 2. dC
HampsiMy N, Kr/c (Momw/c); S — mioma MmoBEepXHI MacoNepeHeceHHs, M, d—; -

. N 4 4
IPaIiEHT KOHIIEHTpAIIil pe4OBUHHN 4 B pEYOBUHI B, KI/M" (MOJB/M ).
HeoOxigHicTh Bu3HaueHHS BeduunHH Dpg oOyMoBieHa B OUIBIIOCTI
BUITAJIKIB BIJICYTHICTIO YITKOTO OMHUCY (hI3MYHOTO MEXaHI3MY MEPEHECEHHS MacH

B PEUYOBHMHAX, SIKI KOHTAaKTYIOTb MDK COOOIO, a TaKOX MEXaHI3M IepPEHECEHHs
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MacHu B C€pe/iiHI TBEpJO0i MOPUCTOI pEYOBUHHU. TOMY BUBYEHHS JAHOTO MUTAHHS
npencrasisie pyHAaMEHTaIbHUN HAYKOBUH 1HTEpec.

[lapanenbHO TEOPETUUHUM PO3poOKaM MoJIeell MeXaHi3My MOJIEKYJISIPHOT
mudy3ii, BOPOAOBX  oOcCTaHHIX 60-TH  pOKIB  aKTUBHO  IIPOBOJMIIKNCH
eKCIIepUMEHTaJbHI AociikeHHs. [IpoTe BpaxoBytoun 3HaYHYy KUIBKICTh CHCTEM
«TBEpAE TUIO-piAMHA» MaTeMaTUYHI MOJeil mpolecy Audy3ii BIAPI3HAIOTHCS
KIHIIEBUM €MITIPUYHUM PIBHSHHSM.

Po3paxyHok amcopOmiiiHUX TpolieciB MOB'ss3aHUi 3 AUGY31€H0 IIITHOBOTO
KoMroHeHTY A B piguni B. IlIBuakicte nepeHeceHHs macu 0OyMOBIICHA
MEXaHI3MOM JU(Y31HUX NPOUECIB 1 BU3HAYAETHCS KOeQIilieHTOM Iudy3ii.
Busznauenns koedimienty audysii B cucTeMi «piHa — TBEpJE TLI0» 0a3yeTbes
Ha PO3PAaXyHKY 30BHIIIHBO — Ta BHYTPIIIHbOAU(Y31MHUX MMapaMeTpiB, 3HAUCHHS
AKUX 3aJlekaThb Bl BEIWYMHU JU(QY31IMHOrNO OMNOPY MAacONEpPEHECEHHS
KOMITOHEHTY A B pi/IMHI JO MOBEPXHI aJICOPOCHTY Ta IHTEHCUBHOCTI MacOOOMIHY
B TBEPJIOMY ITOPUCTOMY TiJi.

Busnauennsi koediieHTiB qudy3ii 00yMOBICHO HE TUIBKHM HEOOXIJIHICTIO
(G13MYHOTO OMUCY MEXaHI3MY IMEePEHECEHHS MAacH B CHUCTEMI «piuHa — TBEPIE
TIO», ajie 1 3 MPAKTUYHOI TOYKH 30pY MiATBEPIKEHHS EKCIePUMEHTAIbHUX
JaHUX MaTEeMaTUUYHUMHU 3aJIeKHOCTSIMH, SIKI JJO3BOJIAIOTH INPOTHO3YBAaTH
IHTEHCUBHICTh MAaCOOOOMIHHHMX TIPOIIECIB HAa OCHOBI PO3PAXYHKOBUX 3HAYEHb
KoedirieHTiB Audy3ii.

B naHiif ctarTi HaBOAATHCS TOPIBHSUIBHI JaHI PO3PAXyHKOBUX 3HAYEHB
Koe(illeHTIB 30BHIIHBOT AU(y3il 3a ABOMA pIBHAHHIMU — Yinka-Yadra i
Hlefi6ens.

B [7] HaBomuThCcs METOAMKA PO3PAXyHKY TEOPETHYHOrO KoedilieHTy
MacoBiJadl Ha MIiACTaBl TEOpii JIOKAJIBbHOI 130TPOMHOI TYpOYJIEHTHOCTI st
amapatiB 3 MEXaHIYHUMH TPUCTPOSIMU JUISI BUMAJKY PO3YMHEHHS TBEPAHMX

YaCTUHOK, PO3MIpU SKUX TMEPEBUILYIOTh TOBLUIMHY IU(]PY31H{HOrO MOTpaHUYHOTO

uiapy.
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Koedimient audysii 3ad0pyHruKa B pO34YMHI BU3HAYAETHCS 3a 3aJICHKHICTIO
Vinka-Yanra:

8 T(X' M@odu) (2)

Dy =7:4-10° =7

ne: T — temnepatypa, K; x — mapamerp acoriaiiii po3uuny (ais BOIHHUX
pO3uuHIB X=2,6, 1/MOJb); M 5, - MOJEKyJISIpHA Maca BOAM; i - JUHAMIYHHUI
koedirienT B’ s3k0cTi Bomu, clI3; V - 00’eMHa MoseKyJsipHA Maca 3a0py/IHUKa,
cM®/MOTD.

[Hmmit BapiaHT BU3HA4YeHHS Koe(ilieHTa 30BHIMIHBOI (Y31l TPOBOIUIH

3a 3anexHictio [leioens [8]:

T|1+3 Vs 5
V,)°®

Has 'VAO’3 (3)

D, =82:10°

ne Vg - MOJIbHHE 00’ €M BOJIH, CMS/MOJIB, Vg =75.6 CM3/M0JIL; V, - MOJIBHUH
00’eM 3a0pyJHUKA BOJHOTO PO3YMHY; Uag — AMHAMIYHHI KOEPIIIEHT B’SI3KOCTI
Bou, clIs.

Pesynbraty po3paxyHKOBUX 3HAaYEHb HaBEEHI Ha puc. 1.

7E-11

== Vinka-Yarua =M=Illcit0ensg
6E-11
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Puc. 1. 3anexkHicTh po3paxXyHKOBHMX 3Ha4YeHb KoedilieHTa 30BHIIHbOI Auys3ii Bia yacy

agcopouii
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BpaxoBytoun He3HauHy po30LkHICTE (5-10%) BenuuuHu KoedilieHTa
30BHIIHBOI Ju(y31i MOXHA CTBEpIKYBaTH NP0 aJCKBAaTHICTb OTPUMAaHUX
PO3paxyHKOBHX 3HAYCHb 32 BOMA 3AJICKHOCTSAMH, IO J1a€ 3MOTY MPOTHO3YBATH
CTEIiHb COpOIlli IMOJIOTAHTIB 3 PIAMHHUX CEPEJOBUIN TBEPAUMHU IOPUCTUMHU

TUIAMM.
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