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~COPE~llOHHAH O qMCTKA B03~YXA 

OT ,nnOKCII,nA CEPbI IIPII Hlf3KIIX KOHII,EHTPAII,1UIX 

PaCCMOTp eHhI ycnosaa a,Qcop 6UI1I1 .u110KCI1,lIa cepu np a HI13KI1X KOIlueHTpaWlJIX ero 

B so snyxe na n Hr HI1HHOM aKTHBHOM yrne. 

MIO'IeBb le cnoea: ,ll110KCH,ll cepsr, ,llHHaMHKa ancoptiu n n , rHilP OKCH,ll aarpua , 111mperHH­

pOBaHl1e, MacCOrrepe,ll aqa . 

B CB~ 311 C npl1M eHeHHeM KOMnblOTep Hblx TeXHOnOrH H: iln ~ ynpaanenna TeXHO­

n Or W1eCKHMI1 rrp oueccaun nenrnononro-Syvascuoro npOl13BO,llCTBa Ba)l(HbIM B H a C TO~­

wee spexta CTaH OBI1TC ~ o fiecne-reaue Haile)l(HOCTI1 ¢YHKUI10HI1pOBaHlliI 3n eKTp oHHbIX 

CHCTCM B axcrp evan snsix nns HI1X YC Jl OB I1~X n pn v ene n aa . O ilHHM H3 ¢ aKTOpOB, cn oc o6 ­

CTBYKl WHX C03,llaHl1lO YCJlOBHH, o6ycn OBnI-lBalO WHX onaCHOCTb aux ona CHCTeMbl H3 

crpos, aansercs sarpsaneanocu, arvoctpepnoro sosnyxa B MCCTax ero sati op a. K aK npa­

BM O, aTMoc¢cPHbIH B03ilYX, 3a6HpaeMbIH 113 MC)l(KopnycHoro 06bCMa , HanpaBn~CTC H B 

KOH,llI1UI10Hep H nanee B rrOMCWCHHC rry nsra y npaan enas COOmeTCTBylOwCH TeXHOn OrH­

ef.l. O m IT n OKa3blBaCT, 'I TO YCTaHOBnCHHble n a npezutpaarusx KOHilHUllOHCPbl HC scerna 

o6ccnC' lI!BalOT rpef . 
op r aHW1ccKHX aeuie c 

O)l HOH H3 OCHOBHbIX\ 

POB H KOMnhIOTepOB'
1 

)lnH Ha)le>K"i 

Mora B03JIYXa He06~ 
cocra se B MeCTe OT~ 
TaK)I(e HHepopMauHiI I 
q eH 30HbI (B nexe), I 

AmlJlH3 ror 
I 

KOM6HHaTOB nosaon 

""' ,0Hu,m,,,u."1 

C OCTa B ~ 

3arpa3 HHlornee Bernd

I 
CepOBO)lOP° )l 
)J,IIOKCHJI, cepu 
MCTl1JlMepKanTaH 

Xnop 
)J,IIOKCIl Jl, xnopa 

T eMnepaT) 

HbIH u ex) neTOM co 

HOCTb - 31 II 30%; 
Cnenyer 0 

r W1eCKHX uexax , Cl 

ilony cTlt.\ l bIX KOHU 

3Ha'lCHUJI KOHueHTj 

3TO pe rnaMCHTHpOI 

y rrpaBneH HiI (rafin. 

Tp 

3arp a3HHlo wee Be 

CCPOBOJl,OpOn _ 

)J,110 KCI1,ll cepu 

Xncp 

C yserox 
06Pa3HO rrpHMeHt 

Mblw neHHOCTI1, E 

O ilHaKO HaJl,C>KHb 

a,llCOp6UHH paces 

CTByIOT. Mexann 
KOHUeHTpl1pOBaH 

mailto:mail@gturp.spb
mailto:mail@gturp.spb.ru


122 
ISSN 0536 -1036. MBY3. «JIecHoH »cypnan». 2008. .N'2 5 123 

x­
e­
b­

'0 

'II 

x 

ueHTpaUI15!X ero 

'PI!!!, flMnpenm­

3BIIeHHlI TeXHO­

'H1IM B HaCTOll­

ij )lIeKrpoHHblX 

(TOPOH, cnocoo­

ta CflCTeMbI 113 

16opa. K aK npa­

'l3npaBJ1l1eTClI B 

"eil reXHOJlOrH­

sepu He Bcerna 

ofiecnesasaror rpefiyevyio OCTaTOl.JHYIO 3aflb lJIeHHOCTb B03Ayxa 11 ero Ol.Jl1CTKY OT napos 

opramrxecxax seuiecra 11 r330B; npn 3TOM l1MeHHO npn cyrcrsne napos \1 r a30B 5lBnJleTC51 

OAHOH 113 OCHOBHbI X npl-fl.Il1H aapyuremrti B pafiore 3J1eKTPOHHbIX 6 J10KOB KOHAI1UI10He­

pOB 11 KOMnbIOTepOB . Iloarovy CTOI1T sonpoc 0 AOnOJlHl1TeJlbHOH Ol.Jl1CTKe B03Ayxa. 

.ll.Jl5l naneacnoro 11 06beKTl1BHOra BbI60pa MeTOAa H cnocofia Ol.J\1CTKI1 oronpae­
Mora B03Jl)'Xa Heo6xOAl1MbI CBeAeHl15l 0 er o 06beMe, Kal.JeCTBeHHOM 11 KOJlI1'c1 eCTBeHHOM 

COCTaBe B MeCTe orfiopa, TeMnep aType 11 OTHOCHTeJlbHOH BJlalKHOCTI1 ; BalKHOH 5lBJI5leTC51 

raioxe I1HcjlOpMaUI15l 0 reurteparype B nOMemeHl111 rrynsra ynpaanenna 11 B03Ayxa pa6o­

1.JeH30Hbl (B uexe), 06beMe nOMCIueHl15l rrynsra. 
AHaJII13 rOAOBbIX nanasix 3aBOACKI1X Jla60paTOpl1H ueJlJlIOJl03Ho-6YMalKHbIX 

KOM611HaTOB rr03BOJl5leT asmernrn, MaKCl1MaJIbHble (max) 11 MI1Hl1MaJIbHble (min) 3Hal.Je­

HI15l KOHUeHTPaUI1H 3arp513H5lIOU~I1X BemeCTB (3B) B aTMoccjlepHoM sosrryxe (rafin. 1) , 

T a6nl1ua 

COCTaB aTMoccjlepHoro B03Ayxa na 'reppa'ropun n poMnJlOlUaJUOI 

3arp1l3H51IOIUCe BemeCTBO 

nun 

KOHI.\cHTpaUl1l1 3B, Mr/M' 

max CPCAlUIlI (m in- m ax) 

C epOBono pOA 

'u110KCl1n cepsi 
MCTl1nMepKanTaH 

Xnop 

'u110KCHn xnopa 

0,005 

0,018 

0 ,010 

Cnensr 
Cnenu 

0,300 

0,490 

0 ,042 

0,006 

0,045 

0 ,0032 

0,0034 ­ 0,0 254 

0 ,0 292 ­ 0,0 94 

0,0734 ­ 0,191 

Tevneparypa soanyxa B paiione pacnonoxeuna nynsroa ynpaaneans (sapo-r­
HblH uex) JleTOM COCTaBJl5leT 26 . . . 34 DC 11 311M0H - 25 . .. 28 DC; OTHOCI1TeJlbHaJl arrasc­
HOCTb - 3 I 11 30 %; MaKCI1MaJIbHa51 OTHOCHTeJlbHall BnalKHOCTb aosnyxa - 50 %. 

Cnenyer OTMeTHTb, 'ITO sosnyx B paaone nYJlbTOB, paCnOJlOlKeHHbIX B TeXHOJlO­

rHl.JeCKHX uexax, cozrepzcar, KaK npasnno , 3B B KOllueHTPaUl1l1X , MeHbWI1X npenensno­
nonYCTI1MblX KOHu ellTPaUI1H B pa60l.Jeil 30He (IT.ll.Kp,,). OAHaKO 3TI1 3Hal.JeHl1l1, KaK Ii 

3Hal.JeHl15l KOHUeHTPaul1il 3B B ar noco epno« B03Ayxe, lIBJl5lIOTClI 60nee BbICOKI1MI1, 'leM 

3TO pernavenrapoaaao TPe6 0BaHI15lMI1 ANSI/ISA-S7l/04-198 5 nns noveureuaa nyns r a 
ynpasneuua (Ta6J1. 2 ) . 

Tao nl1ua 2 

Tpe60BaHIIH K COCT3BY B03Ay xa AJlSl CHCTeM KOHTpOJlH 

3arpll3HlIIOwee BemeCTBO KOHueHTpaUl1i1 3B, Mr/M , npn ypoaae 3arpll 3HeHHOCTI1 B03Ayxa 

He3Hal.JI1TenbHOM cp eAHeM TlIlKenOM CypOBOM 

CepoBoAop on ~ 0,00 3 ~ 0, 0 1 0 ~ 0,050 ~ 0,050 

'u110KC\1A cepsr ~ 0,01 0 ~ 0,100 ~ 0,300 ~ 0,300 

Xnop ~ 0,0 01 s 0,002 ~ 0,010 ~ 0,010 

C )"cIeTOM asnuenpnaenennoro COCTaBa AJI}! O'mCTKI1 soanyxa Hal160Jlee ueneco­
06p33HO npl1MeHeHl1e aAcop6ul10HHOrO MeTona, xoropsra Wl1pOKO I1CrrOJIb3yeTC5l B rtpo­
MblllJJleHH OCTI1, B 1.JaCTHOCTI1, n Jlll CaHI1TapHOH O'lI1CTKI1 BeHTI1J15lUI10HHbIX BbI6poCOB . 

OnHaKO uanezoure naansre nJl 51 pacxera ancop fi epos 11 YCJlOBI1I1 nposenenaa npouecca 

ancopfiuna paCCMOTPeHHblX astute 3B npn HI13KI1X KOHueHTPaUI151X I1X B soanyxe OTCyT­

CTByIOT. McxaHl1'cIeCKl111 nepeaoc peaynsraros I1ccnenOBaHl111 ancopfiuua 3B 113 60Jlee 

KOHUeHTPl1pOBaHHblX rrOTOKOB n anexo He sce rn a onpaanan. 



I

IS~
ISSN 0536 - 1036. IIBY3. «Jlecnon JKypn3JI». 2008 . .N~ 5 

Ilens .uaHHoH pa60ThI - 113)"1I1Tb oc06eHHOCTI1 ancop6I..J,1111 nl10KCI1na cepu (KaK 

38, rtpacyrcrsyrouiero B aosnyxe B Hal160JIbWeH KOHueHTpaUI1I1) yrJIepOnHbIMI1 copfiea­
TaMI1 B pasnoaecnsrx 11 11l1HaMWIeCKKX YCJIOBI1JIX. 

VlCCJIe.uoBaHIul lUlHaMI1KI1 azrcopouna npOBOnHJIH na JIa60paTopHoH rrpOTOqHOH 

yCTaHoBKe. Ancopriep npenCTaBJUlJI C060H KOJIOHKy H3 MOJIH6neHOBoro CTeKJIa anyrpen­
2 2

HHM .uHaMeTpoM 1,4 .10. M, BIIaHHHYJO B KOJIOHKy nHaMeTpoM 2,6 .10. M, B KOTOpOH 

UHpKyJIHpOBaJIa BOna 113 TepMOCTaTa. )J,110KCHn cepu IIOJl)"laJIH B cpene 330Ta (COpT I , 
rOCT 9293 - 74) npn rrporrycsaaaa ero xepea pacrsop cynsqnrra (6HcyJIbq>HTa) HaTpI1JI 

xonuenrpanaen I ... 5 r /JI C )"1eToM Tpe60BaHI1H, H3JIO)\(eHHhIX B [2]. CMecb 330Ta 

H nl10KCI1na cepsr lI0311pOBaJIl1 B nOTOK soanyxa, no.uaBaeMbIH B ancopfiep C noraoumo 
aaxyyvnoro aacoca. 

Koauerrrpanmo nl10KCI1na cepsr orrpeztenana q>OTOKOJIOpl1MeTpHqeCKHM cnoco­

60M na cnexrporporoverpe C<1>-46, B xaxecrse aticoptienra HCnOJIb30BaJIH pacrsop TeT­

paxnopvepxypara HaTpI1JI [7]. TIpl1 nposenenna 3KCnepl1MeHTa aosnyx OT6l1paJII1 113 CMe­

CI1TeJIeH no II IIOCJIe ancopfiepa C noaoun.ro unrpnua (o6beM umpnua 10 MJI) xepea xaac­
zn.re 5 . .. 10 MI1H; orofiparnryro npofiy MenJIeHHO rrporrycxann -repea 10 MJI nOrJIOTHTeJIb­

aero pacrsopa, 
06llJ.HH 06beM aosnyxa, BhIXOMllJ.erO 113 azrcopfiepa, 113Mep!lJIH C IIOMOllJ.hlO 

peoverpa; KOJIWIeCTBO S02 onpenenana IIO KaJII16pOBOqHOMY rparpaxy B 3aBHCHMOCTI1 OT 

KOHueHTpaUI1H cynsdnrra HaTpIDl H pacxona 330Ta. TIOTOK soazryxa (c S02) IIpOnyCKaJIl1 

xepea ancopfiep C q>I1KTHBHOH JII1HeliHoH CKOpOCThfO 0,15 M/c. KOHueHTpaUI1JI S02 B B03­

nyxe rrepen ancopfepou 113MeIDlJIaCh B unrepaanax 100 ... 500 11 100 .. . 3500 Mr/M 
3

. 

TIPI1 nposenexna OnhITOB B 6eCKI1CJIOpOnHOH cpene B xaxecrse HOCI1TeJUl BMeCTO B03ny­

xa I1CnOJIh30BaJIH 6anoHHhIH 330T (npa 3TOM BaKYYMHhIH nacoc H3 cxeMhI HCKJIfO'1aJIClI) . 

B xasecrse ancopoeara rrpHMeIDlJIH JIHrHlfHHhIH aKTHBHbIH yrons (yCJIOBHOe Ha3BaHHe 

OJIY), CI1HTe3l1poBaHHbIH rrpn YCJIOBI1JIX [6]. XapaKTepHCTlIKH ancoptieura: aacsmaaa 
IIJIOTliOCTh 400 Kr/M3; npenem.aua 06beM copfiunonxoro rrpocrpaacrsa 0,38 cM3/r ; 

6crpyxrypnas KOHCTaHTa 0,67.10. rpan"; KOHueHTpaUI1JI q>YHKUI10HaJIbHhIX rpynn 
(Mr-3KB/M 

2)·104: 
q>eHOJIhHhIX - 3,95, nepeKHcHhIx - 1,92, XI1HOHHbIX - 6,08. 

TIpl1 BhI60pe xonuerrrpauaa S02 B nOTOKe sosnyxa HCXOnllJIH H3 roro, '1T06hl 

BeJIH'lHHhI paBHOBeCHhIX ancop6uHH (ao) S02, cooTBeTcTBYIOllJ.He ero xonuenrpauaaa 
B ra30BOH rpase (Co), OTHOCJ,IJ1HCh K np!lMOJIllHeHHoMy yxacrxy H30TepMhI. 3TO yCJIOBHe 

06yCJIOBJIeHO HeB03MO)KHOCTbfO peaJIH30BaTh OIlhIThI C HH3 KI1M 11, cooTBeTcTBYIOllJ.HMH 

IIp0I13Bo,a:cTBeHHbiM yCJIOBWIM, KOHueHTpaUI1JIMH S02 acnencraae '1pe3MepHoH ztna­
TenhHOCTH onsrra, xoropaa l{,\feeT MeCTO yzce rrpu BhICOTe enos ancoptieura I CM. 

Coomonenne IIpHIDlTOro yCJIOBHH (aaiCo = const) naer B03MO)KHOCTb 3KCTpanOJIHpOBaTh 

3KCIIepl{,\feHTaJIhHbIe naHHhIe B rrpenenax JIHHeHHOro )"1aCTKa H30TepMhI. 

Hacrepvu ancoptiuna S02 na yrne OJlY CHHMaJIH nnHaMH'leCKHM MeTOnOM npu 
resmeparype T = 291 ... 293 K (pnc. 1). 

Vl3 pnc, I Bl1lI:HO, 'ITO noasnnemre xoauenrpanna KHCJIOpo.ua (B P33JIH'lHbIX 

q>OpMax) KaK B ra30BOH, TaK H B TBepnOH q>33e cnocoocrsyer YBenW-leHIDO ancopfiuaa 
S02. B CB1I311 C TeM, 'ITO 113BeCTHhIe H30TepMh1 ancoptinna S02 [I, 3], cxarsre .uJIlI p33­

JIU'1HhIX aKTHBHhIX yrneti B WHpOKOM HHTepBaJIe KOHueHTpaUHH, OTHOClITC!I K nepaovy 
rnny, a aKTHBHble yrna - K MHKpOIIOpHCThIM; nns mrreprrperauan 1130TepMhi 3 6hIJlO 

rrpaveaeuo ypaBHeHHe )J,y6HHHHa - Pazrymsesmra: 

I 
rne a - a.uc ~ 

W- npe~ 

W21
I 

I 
U - MOIl 

B - crp) 
T -'reM! 

P- K03\ 
I 

PH 11 P - .uaB ~ 

I-!3 PI1C. I (K
I 

ypasaenae .uOCTa; 

113BO.uI1T 3Kcnep ~ 

06JIaCTI1 BbICOKK 
3):

(? 2,0 r /M 01 
nOCTb He rrpesuu 
C YBeIllf4eHl1eM 

Pacxoxneaae pa< 

TaJIbHbIX .uaHHbIX 

no 198,0 % np~ 

lpaUl111 S0 2 OT 

B CB!l311 C TeM, '1' 

repau a.ucop6uy
l

JUlX He paCCMa

nponenenu asa 
Pa3JlH'lHbIX 3B I 
Cpasnesne 3KC 

TeJIb) 11 pac'Je~ 
rrpaseneuo B Ta6 

KaK BI1 

He3aBl1CI1M0 OT I 

3KCnepl1MeHTaJIb 

pa60TbI, OTMenl} 

HK3KIDl xouneir 
1130TepM HeKOTO 

Pe3YJl bT3Tbi 

COli 

Co, riM
 

0,1
 

0 ,6
 

1,0
 

4,0
 

6,6
 

10,0
 

* D! 
6 HHHHa: T = 

WI =0,45 CM 

P= 0,416 
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10KCHtla cepsi (KaK 

~P 0 tlHbIM H copfien­

[OPHOH rrpOTO'lHOH 

'0 CTeKJIa BHYTpeH­

.1O'z M, B KOTOpOH 

ene aJOTa ( COp T 1, 
rCYJlhtPYlTa) aarpas 

[2]. CMecb a30Ta 

)p6 ep C rrOMOII.l.blO 

rpWleCKHM crroco­

IBaJlH pacrsop TeT­

OT6HpaJIYl H3 CMe­

10 MJI) sepes xaac­
) MJI rrornorarens­

PIlJlI1 C novouruo 
B 3aBI1CI1MOCTYl OT 

SOz) nporrycxana 
rpar..\l1lI S02 B B03­

)0 '" 3500 Mr/M3. 
~JIlI BMeCTO B03 JJ,y­

~Mhl HCKJllOqaJICR). 

CJlOBHOe Ha3BaH!-!e 

)6eHTa: aacsrrmax 

HCTBa 0,38 cM3/r ; 
OHaJlhHhIX rpyrm 
,,08.
 
11 1-13 roro, '-!T0 6 hl
 

) KOHu eHTpaUHlIM 

'Mh!. 3 TO yCJIOBUe 

OTBeTCTB)'lOlI.I,l1MYl 

'1pe3Mep HOH AJI ll ­

acopfierrra I CM . 

xcrparronaposars 

<11M MeTOAOM rrpa 

ra (B Pa3J1lfl1HbIX 

eHIUO atlco p 6 \.1,1-lYl 

ciorrste AJIR pas­
CHCll K nepsovy 

IOTepMbl 3 6bIJIO 

rtle	 a - ancopfiuaa; 
W- rrpeAeJIhHhlM 061>eM ancopfiuaoanoro npocrpancrsa ( WI - B MHKporropax, 

W2 - B cyrrepvnxponopax); 
U - MOJIhHhIM 06beM; 

B - CTpYKTYpHaR KOHCTaHTa (B I - WIll MHKporrop, ~B2 - WIR cynepvaxporrop): 
T - revneparypa ancopfiuaa; 
p- K03cPcPUI.I,HeHT rroA06Hl1; 

PH Yl P - AaBJIeHHe nacsnnenaoro napa Yl napuaansnoe AaBJIeHUe ancoporasa. 
113 puc. 1 (xpnssie 2, 3) BHAHO, "ITO 

ypaBHeHYle AOCTaTOqHO XopOWO Bocrrpo- Qo, ... r/r 

Yl3BOAUT axcnepaxerrransuste AaHHhl e B 60 

06JIaCTH BhlCOKYlX KOHueHTpaUHl1 S02 so 
(z 2,0 r/M3): 

OTHOCYlTeJIhHall norpeur­
HOCTh He npessruraer 25 % U CHU)!(aeTClI 

40 

C YBeJIYfqeHUeM KOHueHTpal.I,Hu S02. 30 

Pacxoxneaae pacserasrx H 3KWepl1MeH­ 20 

TaJIbHhIX AaHHhIX yaemrsasaercs OT 102,6 
10 

AO 198,0 % rrpu YMeHhWeHYlYl KOHueH­

TpaUHYl S02 OT 0,875 AO 0,500 r/M3
• 

B CB1l3Yl C TeM, "ITO B TaKOM acrtexre H30­ o 300020001000 

TepMhI ancopfiuaa 3B aa aKTHBHhlX yr-

JIlIX He paCCMaTpIfBaJIUCh, HaMYl 6b\JIU 
PIlC. I.	 I130TepMhl ancopouax zmoxcana 

nposenenu aaanormaue pacxersr AJIll 
cepsr na aJIY: J - 113 nOTOKa sosnyxa ; 2 ­

Pa3J1YfqHbIX 3B U aKTHBHhIX yrnen (A Y). 113 6eCKIlCJlOP0.llHOH CMeCH - nOTOKa aJOTa 
Cpasaerrae 3KCrrepl1MeHTaJIhHhlX (qHCJIYl­ (paC'IeTHlUI); 3 - 113 6eCKHCJlOP0.llHOH CMeCH 
TeJIh) II pacxernsrx (3HaMeHaTeJIh) AaHHbIX 

rrpaseneao B Ta6JI. 3 - 5. 
KaK BYlAHO ID AaHHhIX Ta6JI . 3 - 5, B 06J1aCTU MaJIhIX xoauearpamoi ancopfirnaa, 

He3aBYl CI1M0 OT ero TYlrra, pacxermre 3HaqeHHlI aacopeuan 3HaqHTeJIhHO OTJIYfqalOTClI OT 

3 KCrrep I1MeHTaJIh Hh [X. ITOCKOJIhKY myxeaae 3TOH rrp06JIeMhl He BXOAHJIO B 3aAa'IY AaHHoM 

pa60ThI, OTMeTI1M, "ITO orxrroaemre axcnepavenransaux AaHHhIX OT pacxetrrstx B 06JIaCTU 

HIDKYlX KOHueHTpaUYlH (a, B03MO)!(HO, 60JIee KpyTOH rtozrse« HaqaJIhHhIX ysacrxon 
H30TepM nexoropsrx Bell.I,eCTB) 06yCJIOBJIeHO, BYlAl1MO , He TOJ1h KO HaJIYfqUeM M UKp o rr o p ; 

Ta o n aua 3 Ta6JIHua 4 
PC3YJIbTaTbi ep aBHcHUH a)leOp6 ~1U1 Peaynsrarsr cpaBHeHHSI aJlcop 61)IUI 

COz na AY CKT [5]* AHXJlOp3TaHa H8 AY AP-3 (4)* 

0,1 1,0 10,16	 0,08 50,0 182,1 
0,6 3,0 /1,75	 0,34 90,3 I 107,8 
1,0 6,0 I 3,22	 1,00 120,1 I 128,1 
4,0 16,0 1 14,33	 2,00 174,2 I 168,5 
6,6 23,0 126,18	 6,00 225,1 /219,9 
10,0 31,0 /33,48 * Ilapaverpsr ypaBHeHnR

* Ilapaverpu ypasnenaa l1.y­ Jl.y6HHl-U1a: T = 303 K; u = 85,26 
611HHHa: T = 293 K; U = 34 CM

3
/MOJIh ; cMJ/Mom; WI = 0,33 cMJ /r; B1 = 

WI =0,45 cM3/r; B1= 0,70·10'6 rpan"; 0,74·10'6 rpazr"; Wz = 0,18 cMJ/r; B1 = 

P=0,416 3,42·10-6 rpaa"; p= 0,880 
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cymecrsemryro POJIh npu 3TOM MOryT arpars opaeuraunomrue II HHnYKul10HHble canu, 

a ratose B3aHMOneHCTBHil ancopfiara 11 aKTI1BHbIX UeHTpOB nosepxuocra C 06p330BaHll ­

eM npOMe)f()'T04.HbIX COenl1HeHHH C XHMWIeCKIIMH CBiI3ilMH pa3nWIHOH CTeneHH yCTOH­

llllBOCTI1 . vb cpasneaas naHHbIX ratin. 3 - 5 H pHC. 1 crrezryer, 'ITO pacxoacaenae sxcne­
pHMeHTaflhHbIX H paC'IeTHbIX naHHbIX B 60nhilleH CTeneHH OTMe'leHO npn azicopfiuan SOz 

H COz, xoropas HOCllT CneJ.lH<!>WIeCKllH xapaxrep , TIPH necnenarprrsecxon ancopfiuaa 
napos 6eH30na na yrrre AP-3 (rafirr. 6) pacxoxnenas B ofinacrn MaJIblX KOHueHTpaUHH 

iIBnHIOTCiI MHHllMaflbHbIMH, XOTiI TeHllemUii\ llX Clill)l(eHHil C ysenWIeHIleM KOHueHTpaUHH 

ancopfirasa HMeeT MeCTO H B 3TOM cnysae, 

T'atin uua 6T'ati n a u a 5 
PC3YJlbTaTbi Cp3BHCHIlSI ancoptiunn BPC3YJIbT:lTbl CP3BHCHIUI ancopfiunu 

6CH30JI3 H3 yrne AP-3 [8]JTa HTJlOJI a H3 AY CKT [5]* 

Co, riM ao, Mr/r Co, r iM 

2,33 67,0 1 127,5 0,04 97 ,0 156,4 
3,50 100 ,0 I 148,5 0,43 149,5 196,0 

2 5, 6 5 300,0 1273,1 1,00 165,1 1 116,6 
51 ,30 323,4 /319 ,8 2 ,00 180,2 I 136,6 

"Ilaparaerpsr ypasnena» ,[(y­ 3,00 190,1 I 149,5 
6HHI1Ha: T = 293 K ; u = 74 CM 

3 
/MOJIh ; 4 ,30 200,3 1 161,7 

WI = 0,55 cM
3
/r; B I = 0,80·10'6 rpan"; 

~ = 0,880 

OTMe'leHHOe asnue MO)l(eT 6bITb acnonsaosaao nns peureans npaxraxecxnx 3a­
nas , aanprcrep rrpu Bbl60pe MapKII ancopfierrra: B xasecrse ancopoenra aniI O'lllCTKI1 
aosnyxa C HI13KllMll xoauerrrpanxaaa SO z ueofissarem.no rrpaaenars axnrsaue yrna C 
60JIhJl1llM 06'beMOM MllKponop . 

vb pHC. 1 MO)l(HO snners, 'ITO ancoptiiraa SOz ysena-nraaerca B npHcyTcTBI1H 
Kllcnopoaa B ra30BOH <!>33e. B mrrepnane KOHueHTpaUllH 100 . .. 500 Mr/M

3 
1130TepMa an­

copfiuna SOz H3 OOTOKa a30Ta MO)!(eT 6bITb npencrasneaa B Blme cnezryrouiero ssrpaace­
HIliI: ao (Mr/r) = 0,023Co (Mr/M\ aHaflOrWIHO nniI ancopcuna SOz H3 OOTOKa soanyxa : 
Go (Mr/r) = 0 ,074Co (Mr/M3

) . 

Pe3YJIhTaTbI ancopfiuaa SOz B paana-ursrx n l1HaMWIeCKllX ycnosaax npasenenu 
na pac, 2. 3a npocxoxosyio xoauearpaumo npl1HHMaflH Cop = O,OSCo. vb pac, 2 cneny­
er, 4.TO Haa60nbJ11YIO npOnOn)l(l1TeJIhHOCTb pa60TbI cnox HMeeT oopaseu Ony, npona­
TaHHbIH pacraopov rnnpoxcnna HaTpHiI KOHueHTpaUHeH 5,0 % Mac.; HaHMeHbJl1ail npo­
nOn)l(I1TenbHOCTb xapaxrepaa npn anCOp6J.lHH SO z H3 nOTOKa a30Ta (B OTCyTcTBHe xn­
cnopozia) . IToBblJl1eHHe KOHueHTpaUHll SO z TaK)I(e cnocoficrsyer CHH)I(eHllIO npononaca­
TeJIhHOCnr ancopounn, 

vb pHC. 2 MO)l(HO onpenemrrs napaverpu ypaBHeHIDI Illanoaa (rafin. 7) : 

lnp =K3)H - h), 

rne l np - BpeMiI rroasneaas npocKoKOBOH KOHueHTpaU~IH; 

K3.TJ. - K03<!><!>llJ.lHeHT 3aJUI1THOrO n eHcTBIDI; 
H - BblCOTa enos yrnx; 
h - ueacnonsaoaanaas BblCOTa enos yrna. 

Cpaanenne nllHI1H 2, 3 11 6 (puc. 2) rroxasano, 'ITO nml 3anaHHOH BblCOTbl enos 
cnpaaennaso COl op = const, a 113 r afin. 7 cnenyer, 'ITO K03<!><!>m.\lleHT 3aJUl1THOrO n eHCT­
BID! enos ll3MeHileTCil 06paTHO rrponopuaonansno Ha'laJlbHOH KOHueHTpaW1ll SOz . 

ISSN 

A )lcop6 Ullil 

npenenax .um1HbI pa 
eT B COOTBeTCTBl111 

CTaBneHIDIMI1: rrpn ~ 

B sosnyxe BhIXOJj.HbI 

3) BO BceM 113)"le 

rensasrx OpOCKOKO 

CTaBnJlJOT c060Hnp 

pa3nH'lHOU Jj.nl1He ( 

2, 3) MO)!(HO C4.lf 

nepeMemeHlle SOZ 
npOI1CXOnllT C O)].~ 

3TOM mlHlll1 1, 3 
06ycnoBneHo, BH)].I 

J.lH1l no p 33nWlHhl ~ 

Hl1eM cna60CBi13aH 

HlieM qlJ13WlecKoi1 

COp6Ullll (4) C o6r 

nee np04.HOH ¢op 

HOJl1eHIDI Me)!()].y ( 

npouecca II XIIMIl' 

pazcaerca na sena: 
nepenavn. 

napaMCTp 

I1apaMeTp 

K3. jl , 'I . M 
-1 

h,M 

IhMcl , 
BblCOTacno ~ , MI 

0,04 

0,04 

0,04 

0,02 

1'1:3 ref 
(npn cpaBHllMJ 

v I 
naioutea cs o6 ~ 
CHI ancop6eHl1 
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YKI.(110HHble canst, 

;TI1 C 06p 3.30 BaHl1­

:I CTeneHH ycroa­
XOJKaeHl1e axcne­
11 ancoptinna S02 
:CKOH ancopfiun« 
,IX KOHI.\eHTpau,I1H 

:MKOHueHT'j)au,1111 

T'afinaua 6 
IIll ancopfiunu B 

e AP-3f8) 

l!. Mr/r 
7,0 / 56,4 
9,5 /96 ,0 
5,1 /1 16,6 
0,2/136,6 
0,1 /149,5 
0,3 /161,7 

paKTmeCKl:lX 3a­

ITa a.HiI 0411CTKI1 

IKTHBHble yrna C 

[ ~ npHcyTCTBl111 

M 1130TepMa an­

iouiero supaxe­
lOTOKa soanyxa: 

IIffiX npnnenenst 
J pHC. 2 cneny­
u OIlY, npornr­
UlMeHblllali rrpo­

orcyrcrane KI1­

1IlK) nponorosn­

AllCOp6u,IDI S02 aa ofipasue OJIY B 

npenenax .D:JII1HhI pafioraromero enos nporexa­
er B COOTBeTCTBl111 C 06merrpl1HlITbIMI1 rrpen­
CTaBneHIDIMH: IIpI1 ManblX KOHu,eHTPau,l1l1X S02 
B B03,Uyxe ssrxomrue xpnssre a,ncop6IJ,11I1 (puc. 
3) BO scev H3yt{eHHoM antepaarre OTHOCI1­

TeJIbHbIX npocxoxossrx KOHu,eHTPau,I1H npezr­
CTaBmnOT c060fi rrpsvsre nl1HI1I1, xoropsre rrpn 
pa3nIfllHoH ,nnl1He enos 06p3.3u,a OJIY (nHHl-1H 

2, 3) MO)!(HO c-nrrars napannensm.naa, r.e. 
nepesremeaae S02 no nnnne enos ofipasua 
rrpol1Cxo,nI1T C Onl1HaKOBOu CKOpOCTb~. Dpl1 

3TOM nl1Hl111 I, 3 11 4 He napannensnsr, 'lTO 

ofiycnoaneao, Bl1nl1MO, rrporexaaaex ancopo­
IJ,I1I1 no paJnl1'lHbIM MeXaHI13MaM : C 06pa30Ba­

Hl1eM cna60CB1I3aHHoro S02 (3), c npeofinana­
Hl1eM <p113lf'leCKOU aztcopfinaa (1) 11 xevo­
COp6l\1111 (4) C 06paJoBaHI1eM XI1MIflIeCKI1 60­

nee npO'lHOU <pOPMbI S02. 113MeHeHHe COOT­

HOUIeHl1l1 Me)!(,Uy <p113Ifl1eCKOH cocrasnaroureji 
nponecca 11 XI1MIflIeCKOU cyutecrseaao He OT­

paxcaerca aa senannae K03<P<PHu,l1eHTa Macco­

nepenaxa . 

r, ~ 

1,2 

0,9 

0,6 

0,3 

o'----:L-......--..!----'-------' 

I 

PI1C. 2. 3 aBHc HMoCTb npononxcarens­
HOCTH t pafiorsr enos no rtoasneuua 
npocKoKOBOH KOHueHTpaUUJI OT BbICO­

Tbi enos H OJ1Y H Ha4aJIbHOH KOHl.\eH­

rpauna SOz, Mr/M
3

: 1, 2, 4 - 100; 3 ­
240; 5, 6 - 500; 1-3, 6 - ancoptinna 113 

rrOTOKa B03,Uyxa; 4, 5 - H3 nOTOKa 3.30Ta 

(l - OJ1Y, HMnpenmpoBaHHbIH NaO H) 

Tafi .n a u a 7 

Jlapasierpsr ypaBHeHIIH ,nUH3MHKII a,ncop6UII II (T =292 K, co = 0,15 :\I/C) 

Ilapanerp OJ1Y I onv, HMnpefHHPoBaHHblH NaOH 

311a4eHHe napaxrerpa noa KOHueHTpaUHH 38 , Mr/M
j 

500 240 100 
11,8 24,3 53,4 93,3K"lJ,' 'l' M-

1 

h, M 0,020 0,019 0,018 0,018 I 

Ta Gn a na 8 

H3 MeHeHlle K03!p!pHUlleIl Ta M8cconepe,naQIl n pn an co ptiunu SOz 
3(T = 290 K, co = 0,15 nt«, Co = 98,6 Mr/M ) 

36n.7): 

iI BhlCOTbl enos 

UHTHOro .IleficT­

tUIf SOl, 

BbICOTa eno s , M DOTOK rasa KOllueHTpaUHJI K03QHlHluHellT 

NaOH, u i lr Macconepena4H, c' 
0,04 A30T 60,0 
0,04 B03,UyX 61 ,7 
0,04 « 33,3 62 ,7 
0,02 « 63 ,1 

113 rafin , 8 BHnHO, 'lTO aaafiorn.uree 3Ha1leHI1e K03<p<PHu,l1eHTa Maccorrepena'll1 

(npn CpaBHl1MbIX ycnoaasx) nocrnraerca npa npeofinanaana ancopfinaa, cOnpOBO)!(­

naiourenca 06pa30BaHI1eM cnafiocaasaimoro S02; C noasnneaaev XI1.MIflIeCKOH aKTI1.1lHO­

CTI1 ancopfietrra aenuxnna K03<P<PI1u,l1eHTa MacCOrrepe.lla'l11 CHlnKaeTClI . 
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K03epqm.IJ.l1eHT Maccorrepe.ual{l1 2 3 t, 'I 

npaKTl1l{eCKI1 He 113MeIDIeTCH npn ancopfinaa 

S02 113 rrOTOKOB sc anyxa 11 a30Ta, HeMHoro 

YBerrWlI1BaHCh C YMeHhllIeHl1eM BbICOThl -0,5 

enos . Ilporrurxa 06paJIJ.a meJlO'lHhIM pac­

TBOpOM (KOHIJ.empaIJ.11H NaOH - 5,0 r/Mi) -1,0 

raroxe He rrpaaoznrr K CHIDKeHl110 K03epepl1­

o 

-1,5 IJ.l1eHTa MaCCOnepe)la'lI1. 

B CBH311 C nossnneaaea nponorosu­
TerrhHOCTH pa60TbI CJlOH ancoprienra npn 

-2,0 

06pa60TKe ero meJlOl.JHbIM paCTBopOM B0 3- In(ClCo) 

HI1KaeT BOrrpOC - KaKOBa .uOJlJKHa 6hITh KOH­

IJ.eH1paUI1H nienoxa B ancopfieirre, ofiecrre-nr­ PHC. 3. Bsrxomrsie JlUHUI1 ancopdmm 
aarouias neofixoznoaoe apeva ero paficrsr 11 S02 aa any: I - 113 nOTOKa aJOTa ; 
.uOCTaTO'IHOe 3Hal{elrne K03epepl1UlleHTa Ma c­ 2 - 4 - H3 nOTOKa B03AYxa (4 - anY, 
correpena-m. I13 .uaHHhIX ratin. 9 CJleAYeT, l.JTO I1MI1perHl1pOBaHHhIH NaOH); 1,3,4 ­
cooTBeTcTBytomal! KOHueH1paUI1H rl1.uPOKCH ­ H = 0,04 M; 2 - 0,02 M 
na narp as B npOnl1TO'lHOM pacrsope COCTaB­

nser He fionee 7,0 % Mac. 

Ilpasenenasie asnne axcnepaaeirransrrue nannsre CBI1)leTeJlbCTBytoT 0 B03 ­

MOJKHOCTH rrpHMeHeHI1H Jll1rHI1HlIhlX aKTI1BHhIX yrn eii nns Ol{l1CTKI1 araocrpepaoro B03­

zryxa OT S02B nensx rrona-m ero B ncaemeans rrynsros ynpaanenns. C acnonsaoaaaaea 
3TI1X .uaHHbIX MOJKHO rrpH6J1J1)KeHHO BbIl{l1CJlHTb npononaorrensnocrs paooru CJlOl! yrnx 
sananuof nmnrsr npn KOHueH1paUl1l!X S02, MeHb1lI11X 100 Mr/M

3
• 

Hanpavep, nna Ol{l1CTKI1 soaayxa, conepscamero S02 B xornrsecr ae 0,49 Mr/M 
3

, 

rrpn rrI1HeHHOH:: CKOpOCTI1 rrOTOKa B cB060,UHOM Cel{eHIDI ancopoepa 0,15 Mlc 11 Bh lCOTe 

CJlOl! ancopfierrra (a n Y) 0,04 M npononaorrensnoctt, pacorsi ancopfiepa COCTaBHT OKOJlO 

4357 'I . I1MrrperHupoBaHl1e y rJUI 5 %-M pacraopou NaOH rr03BOJUleT YBenl1l{I1Tb npo­
.uOJlJKI1TeJlbHOCTh patiorsr CJlOl! .uo 7617 l.J. Heofixoznoao OTMeTI1T h, 'ITO CHUJKeHUe CKOpO­

CTU I10TOK a aosnyxa B a.ucop6epe no 0,10 u lc CI10c06CTByeT nossmremoo rrponormca­
TeJlbHOCTU pariorsr CJlOl!. 

Ta6J1l1u a 9 

Bnuaune KOHl.J,eIlTpaUlIII NaOH B pacraope na ancOpOl.J,1I0HHylO aKTIlBHOCTb yrn en 

1. Auypoe 
nep0)lHbIMI1 ancopt 
C. 71 8-73 J. I 

2. rOpeflUj 
COB. A3pOaHaJlHTI1; 

V!3.U- BO CTaHn apTOE
I

3. KeJlb/fe,
IM.: XHMHJl, 1984 . i 

4. Ku cap~ 

r ao parens B npom 
Meronu O'lHCTKH I 
BceC0103. KOHcjJ. -I 

5. O'lH CT~ 

MIDI, 1977. - 488 ci 
6. Ilonyse 

CKHX nHrHUHOB [T ~ 
93. - (H3B. BblCllI . ] 

7. C60PHI 

B npoMbllllneHHblx 

8. Cepnud 
[TmT] I E.H. Cep 

L.N Grigorjev, 1. 11 
Saint-Petersburg S 

Adsorpti on Refin 

Cond itions for sull 

concentrations in t 

EAY- A CK T 

1,02 0,51 
4,64 1,82 
9,54 2,54 

29,46 1,41 4,48 
47,32 1,18 5,12 
68,96 3,33 5,58 
96,5 8 3,10 6,00 

B peansnux YCJlOBI1HX Ol.JUCTKI1 aTMocepepHoro sosnyxa cnenyer OJKu.uaTb 113­

MeHeHI1H nOJIYtIeHHhIX n an u srx B 3aBUCHMOCTH OT xapaxrepa XlfMWleCKI1X B3alfMo.ueI1CT­

BUH 3B (cepOBOAOPO.u, MeTHJlMepKamaH, .uHOKCI1.u x nopa, XJlOp) n a rrOBepXHOCTU, 'ITO 

ocycnoanasaer uenecootipamocrs npoaeneans .uaJIhHeHIlI I1X Hc cne.uOBaHHi:'j B 3TOM a a­

rrpaaneuua . 

Key words: sulfur 
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r, ~ 

e J1!lH!Hl aztcopfiunn 
- HJ rrOTOKa a30Ta; 
. soanyxa (4 - OIlY, 
bIHNaOH); 1,3,4 ­
M;2 - 0,02 M 

erenbCTBYIDT 0 B03­
I aTMoccjJepHoro B03­
I. C [fCrrOnb30BaHHeM 
f b paoors, CJIO.ll yrns 

ITWleCTBe 0,49 Mr/M3
, 

a 0,I5 MJc H BblCOTe 
5epa cocrasrrr oxorto 
Iller YBeJIWlHTb npo­
TO CH[f)!(eIDIe CKOpO­
.nuenmo rtpononaor-

Tafin n n a 9 

axrnanocn, yrJleH 

CKT
 
0,51
 
1,82
 
2,54
 
4,48
 
5,12
 
5,58
 
6,00
 

eayer O)KHnaTb H3­
~C K [fX B3aHMOneHCT­
1 110BepXHOCTH, lJTO 
lOBaHHH B 3TOM Ha-

CITYICOK IIYITEPATYPbl 

I. Auyp oe, CA . <1>H3HKo-XHMHtIeCKHe acnexrs: ancopfiuna nHOKCHna cepsi yr­
JlepOnHbIMH ancopfi euraan [TeKcT] / C.A. Aaypos II Y crtexu XHMHH. - 1996 . - 65 (8). ­
C. 718-731. 

2. Fopenu«, Il.O. MOHHTopHHr 3arpJl3HeHH.lI arnocoepu H HCTOtIHHKOB Bbl6po­
COB. A3pOaHanfITWleCKHe H3MepeHH.lI [TeKCT] 111..0. Fopennx, II.O. KOHOneJlbKO. - M .: 
YI3n-Bo craunapros, 1992. - 432 c. 

3. Keneuee, H.E. OCHOBbl ancop6uHOHHOH TeXHHKH [TeKcT] /H.B. Kensues . ­
M.: XHMH.lI, 1984. - 592 c. 

4. Kucapoe, E.M Pexynepauau nHXJlOp3TaHa, ncnonssyeaoro B KatIeCTBe pac­
TBOpHTeJl.ll B npo msoncrae JleBOMHUHTHHa [TeKcT] I B.M. Ka capos, H.M. Mapr u aosa II 
Meronsr OtIHCTKH ra30Bb1X Bbl6poCOB H rrpovcroxoe OT spensux BemeCTB: Te3 . nOKJl . 
BceCOI03. KOHcjJ. - )J,3ep)KHHc K: HYIYIOfa3 . - C. 222-227. 

5. OlJHCTKa TeXHOJlOrWleCKHX ra30B [TeKcT] I T .A . Cevencaa H [np.]. - M .: XH­
MH.lI , 1977. - 488 c. 

6. ITOJlYlJeHne H npa ve neane OKHCJleHHbIX aKTTlBHblX yrnen aa OCHOBe TeXHWle­
CKHX m:rHHHOB [T eKcT] IE.B. ITeTPoBa H [np.] II IIecH. )KypH. - 1996. - N~ 1-2. - C. 86­
93. - (1-13B. BbiCill. YlJe6. 3aBeneHHA). 

7. C60pHHK MeTonHK no onp enenemno KOHueHTpaUHH 3arp .ll3H.l11OmHX BemeCTB 
B npovurnneaasrx Bbl6pocax [T eKcT] . - II.: fHnpOMeTeOH3naT, 1987. - 270 c. 

8. Cepnuouoea, E.H. Ilpovsnuneanaa ancoponaa ra30B H nap os: YlJ e6. nocotiae 
[TeKcT] I E.H . Cepn nouoaa . - M .: Bsrctu, unc ., 1969. - 416 c. 

Ilocrynana 08.05.07 

L.N. Grigorj ev, l. N. Anushin, o.A. Shan ova, D.A. Kostina 
Saint-Petersburg State University of T echnology 

Adsor ption Refining of Air Sulfur Dioxide at Low Concentra tions 

Condit ions for sul fur dioxide adsorption on lignin active coal are considered at it s low 
concentrations in the air. 

Keywords: sul fur dioxide, adsorption dynamics, sodium hydroxide, impregnation, mass 
transfer. 

Y11.K 543.4 22.7:547.455 

/0.1. Xatiapoe, H.p. Kastasuua, B.A. BelUlfJlK06 

ApXaHreJlbCKHH rocynapcrseaaun TeXHHtIeCKHH yHHBepcHTeT 

X a6apOB IOpfl ll repMaH OBH4 ponancs B 1950 r ., OKOH4HJI B 1972 r. A pXaHre J1hCKHH neco­

TeXHflyeCKfl il HHCTHryT, ilOKTOp XHMfl4eCKfl X aayx, np otpeccop Kaq,eilphl TeXH0J10r I1H 

UEn Apxanrenscxoro rocynapcra enu oro r exauvec xoro YHfl BepCHTeTa. HMeeT 60Jlee 

100 fle4BTHhIX TpYilOB B 06J1aCTfI XHMH4eCKOH nepepaoono- npesecanu. 
E-mail: khabarov0. agl1l .ru 
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