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HCCJEJTOBAHUA XUMHUKO-®PU3NUYECKHUX CBOMCTB BOJIbl, OFPABOTAHHOM
KOHTAKTHBIM CIIOCOBOM HATPEBA

AHHOTAITHA Buinoanenst uccie008anus 6IUAHUA HA KAYeCMBO 800bl KOHMAKMHO20 MEN1oMaAcco0OMend ¢ npooyKmamu
ceopanus npu 6apbomasice 8 ycrosusx pabomel annapama nozpysicnozo openus (AIII). Tonauso — npupoonstii 2asz. Ocrog-
Hble NOKA3ameny Kawecmed 600bl CONOCMAGIEHHble ¢ OONYCIMUMBIMU 3HAYEHUAMU 6 COOMEEMCMEUY CMAHOApMAM U HOp-
mam. Tlonyuennvie danmnvie NOOMEEPOUNU 803MONUCHOCHIL, YENECOOOPAZHOCMYb U 6E30NACHOCMb UCNONb306AHUA KOHMAKMHO-
20 obozpesa 6oovl. IIpu pabome AIIl" obecneuusaemcs 8blCOKA PAGHOMEPHOCb MEMNEPAMYPHO20 NOJIA NO NOGEPXHOCHU U
00bEMY 8aHHbL, 3ANOTHEHHOU HCUOKOCHIDBIO.

Kniouesvie cnoga: annapam nozpysicnozo 2openusl, KOHMAKmMHulli MenIoMAcco0OMeH, XUMUKO-U3UecKue ceolicmed, KOH-
yeHmpayusi.

V. Ye. NIKOLSKY, A. V. LOBODENKO, I. L. RESHETNYAK

THE STUDY PHYSICAL-CHEMICAL PROPERTIES OF WATER TREATED
BY CONTACT HEATING METHOD

ABSTRACT The influence of contact heat and mass- transfer processes of combustion products at bubbling at immersed
combustion apparatuses action was studied. The gaseous fuel was used. The main points of water quality were compared at
different temperatures with standard points, such as colour, turbidity, hardness, oxidability, alcalinity. The mentioned stand-
ards were not changed. Concentration of nitrates and nitrites were lower then the limit concentration by 10 and 3 times re-
spectively, sulfates — by 2 times and chlorides — by 12 times. The influence of contact time of combustion products with liquid
phase upon the 9 main water quality standards was also studied. The obtained data show the possibility and safety of contact
water heating. The steady temperature field through the surface and through the volume of the bath with liquid was observed.
And there was no additional metal tube corrosion in the heating systems.

Key words: Immersed combustion apparatuses, contact heat and mass-transfer, chemical-physical properties, concentration.

BBenenune

Oco0eHHOCTH KOHCTPYKIMH armapaTroB IO-
rpyxHoro ropenust (AIIl') nenmaroT BO3MOXHBIM HX
IPUMEHEHHE B JKUAKHX CpelaX, pacTBOpax conen
arpecCUBHBIX, HAKWNEOOPa3yIOMNX, BbI3BIBAIONINX
KOPPO3HIO METAJUIOB. DTHM U OOBSACHSETCS LIMPOKOE
MPUMEHEHNE KOHTAaKTHBIX allapaToB B pa3IMYHbBIX
OTpacisX HApOJHOTO XO3SMCTBA: METaLTyprHu, Ma-
[IMHOCTPOSHHUH, XMUMUYECKOH, He(TSHOW, NHIIeBON
npomsinuieHHOCTAX. Al menecooOpa3HO MCHONB30-
BaTh TaKK€ B TEIUIOCHAOKEHUH, B YaCTHOCTH, IUIS
pelieHusl mpo0JeM OTOIUICHUS IJIaBaTeNbHBIX Oac-
celiHoB. [1o 3TOl NpUUYMHE BIOJIHE TIOHATEH UHTEPEC K
Ka4yecTBY ((pM3MKO-XMMUYECKHM CBOMCTBaM) BOJBI,
HarpeToil KOHTaKTHBIM CIIOCOOOM.

Heanb

HccnenoBanne KadecTBEHHBIX —IIOKa3aTeneit
BOJIBI, Tiporreamnieii oopadorky B AIIl" 1 cooTBeTCTBHE
9THX IOKa3aTeel CTaHIapTaM ¥ HOpMaM MPUHSTHIM B
VYkpaune.

KommiekcHoe ucciiefoBaHne Ka4eCTBEHHBIX
noxasareJieil BOJbl, NpoIeIIuX 00padoTKy
B AIIT" u aHa/M3 pe3yJIbTATOB

B paGore [1] mpuBonsTCS pe3ynbTaThl Hccie-
JIOBAaHUM KauecTBa BOJBI, HarpeTol B OIBITHBIX H

MPOMBIIICHHBIX KOHTAaKTHBIX JKOHOMai3epax. 3a-
KIIFOUCHHUS aBTOPa CBOJSATCS K TOMY, YTO XUMHUYECKUH
COCTaB, IIBET, MPO3PAuYHOCTh, KOJMYECTBO B3BEILICH-
HBIX BELIECTB, OKUCISIEMOCTb, CyXOW OCTATOK, IIe-
JIOYHOCTb U KCCTKOCTb BOABI IMPAKTUYECKU HE H3ME-
HSIOTCS, @ KauecTBO €€ C TOUKM 3PEHHs CaHUTapHO-
THTHEHHYECKUX TpeOoBaHMH He yxymmaercs. [lpum
KOHTaKTHOM HarpeBe BOJbI Ta3aMH COJICPIKaHUE KHC-
Joposa B HEH YMEHBIIAeTcsl, @ CBOOOIHOTO YTIIEKHC-
JIOTO ra3a BO3pacTaeT, YTO NPUBOJUT K CHIDKEHHUIO
pH.

B pabote [2] npuBeneHBI JaHHBIE COCTaBa BO-
Il TIocie 0O0paOOTKM ee yXOJSIIMMHU Ta3aMH, IHOA-
TBEPXKIAOIIUE Pe3yabTaThl padboTsl [1]. Omupasce Ha
W3BECTHBIC MPHUBEJCHHBIC PE3yJIbTAThl, HEOOXOIUMO
OBUIO TIPOBEPUTH XUMHKO-(PH3NUECKUE ITO0KA3ATEIN
BojbI mocye Harpesa e€ B AllIl', Tak kak 3TOT croco0
o0orpeBa JKMIKOCTH Ka4eCTBEHHO OTJIMYAeTCSl OT
croco6a 00orpeBa B KOHTAKTHBIX 9KOHOMaH3epax.

C 3Toif nenplo B BaHHe-OacceiiHe ¢ yCTaHOB-
JICHHBIMH B HEH OIBITHBIM Ta30BbIM HarpeBaTeieM
Hapy>HOTO THUIIA HCCIEOBAIOCh KayecTBO BOJIBI,
HarpeToil KOHTaKTHBIM CIIOCOOOM IPOAYKTaMH Cropa-
HUS IPUPOJHOTrO rasa [3].

KauectBo Boab! ompeaensuiock no 19 moxasa-
TelmsiM Ha 28 mpobax IpW pa3iIMyHBIX TeMIIepaTypax
HarpeBa M M30BITKaX MOJaBacMOTO Ha TOPEHHE BO3MIY-
xa. M3 4mcna BEIIECTB, MOUISKAIINX ONPEIEICHHIO,
JUI aHaJIu3a OTOMpANNCh T€ U3 HHUX, YPOBEHb KOTO-
PBIX MOXET OBITh M3MEHEH MOA AeiiCTBHEM MPOIYKTOB
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CrOpaHUsl OPTaHWYECKOTO TOIUTMBA, OOpPa30BaHHBIX
getbipbMs (C, H, O, N — 1t 6eccepHHUCTBIX TOIIIHB)
u mateio (C, H, O, N, S — anst cepocoaepskamunx) se-
MEHTaMH.

[IpoBeneHo MOATh LUKIOB HCHBITAHUM, COCTO-
SIBIIMX W3 OJHO- U MHOTOKPATHBIX HarpeBOB BOJBI B
OacceliHe KaK CBeXeH, Tak M paHee HarpeBaBLICHCS U
oxJtaxkaBmieics. TakuM o0pa3oM, KaKIbIH UK MOT
COCTOSITh M3 OJHOTO WJIM HECKOJBKHUX JTAloB HarpeBa
BOZBI, TPUYEM IOCICTHHE MOTJIH OBITH OTIEICHBI
JIpyT OT Apyra BO BPEMEHH OCTAHOBKAMH Pa3ITUIHON
TIPOJOIDKUTEITHFHOCTH.

[Tpo6s1 oTOMpanuce mpu pa3TuIHOM 00BeMe V
MPOAYKTOB CTOpAHHSA, MPOIICAIINX dYepe3 BaHHY.
Crnemyer MMeTh BBUY, YTO MIPH ITAMHBIX ITUKIAX 00-
pabOTKK BOJBI B pPacyeT MPUHAMAIOCH CYyMMapHOE
KOJIMYECTBO MPOAYKTOB CTOPaHWsI, MPOIIEIIINX 3a BCE
7 3TarnoB o0paboTKH

v,=3(B,,0+0,L,)0,) (1)

rae B,, — pacxoj rasa B eIUHUIy BPEMEHU; O, —
ko3 duiyenT u30bITKa BO3Lyxa; 0, — IPOAOIKH-

tenpHOCTh pabotsl AII mpu n-oM sTane oOpaboTku
BOAbI; L, — COOTBETCTBEHHO CTEXHOMETPUUYECKOE

KOJIMYECTBO BO3/yXa, HEOOXOAUMOE Ui TOpeHHs
JIAHHOT'O BHJIa TOTUIMBA.

OCHOBHOH 00BEM HCCIeIOBaHUH TPOBEAEH
IpU  pacxoie NPUPOJHOTO Tra3a Ha TOPENKY
B, , =40-45 M9 1 o~ 1,2. OTIENbHBIE OMBITHI BHI-

TIOJIHEHBI TIPM yBEIMYEeHUH B, , 10 65 M/u u o 10

4

2,0.

W3 ananuza npoBenEHHBIX HUCCIENI0BAaHUN Clle-
IyeT, YTO KAueCTBCHHBIC XapaKTEPHUCTHKH BOJBI:
pH =", x&cTKOCTh = 4 MI/MOIIb, COICPKAHIE HUTpA-
TOB = 4-5,5 mMr/nm’, rutputos = 0,2-0,8 Mr/n, Kpem-
HEBOI KHCIOTHI = 3,84 mMr/gM?, IpakTHUeCKu He 3a-
BUCAT OT 00BbEMa MPOMYKTOB cropanus f(V) u Haxo-
JATCSL HIDKE HOPMAaTHBHBIX Xapaktepuctuk (HX).
Kpome Toro, 3naueHne 3TUX MoKa3zaTeiei He 3aBUCST
HE TOJBKO OT pacxojia MPUPOJHOTO Ta3a, MPOIOJIKH-
TENBHOCTU 00pa0bOTKH, KOJIUYECTBA IMKIIOB 00padoT-
KH U TICPHUOJIOB OXJIAXKICHHSI BOJBI MEXKTy HUMH, HO U
oT Ttemmepatypsl Boasl I, (273, 351 K) u cocraBa

ra3oBO3JYIIHONW CMecH, ompeneinsieMoro koddduum-
€HTOM M30BbITKa OKUCITUTEIS.

CognepkaHue CyXOoro OCTaTKa B LIEJIOM HMEeT
TEHJIEHIIMIO K BO3pacTaHuio 10 ypoBHs 400 mr/nm® n
MOCJIEAYIONeH CcTabuiIn3aluy; cojep)kaHue cyibda-
TOB B Hayaje HarpeBa BOAbI HEM3MEHHO Ha YPOBHE
200 mr/m, a 3arem Bo3pactaet mo 400 mr/m (mpu

HOpMe 500 mr/i).

[Tockonpky 00paboTka (hYHKIMOHATBHBIX 3a-
BHUCHUMOCTEH YYHTHIBAaeT BIMSHUE DPA3INYHBIX Iapa-
METpOB, I aHAIN3a MOBEICHUS CYJIb()ATOB BHIMOI-
HCHA MOIILITKAa OLUCHUTH BIUAHUEC OJHOI'0 U3 IMapaMeT-
poB — Temmeparypbl Boabl 7, . [lonaraem, 4rto 3TOT

dakTop sBIAETCA OMpeneNAlIUM. MakcuMaabHO
JIOCTUTHYTasi B JI0OOM M3 LIMKJIOB Harpesa TeMIepa-
Typa I, sBIseTcd NpPeACTaBUTENBHOW I OLEHKH

cogepkanus cyabdaros. JJo 7, = 323 K comepxanue

cynbdaTtoB HensMeHHO (mpumMepHo 0,2 1/7), a 3aTeM ¢
T, =328 K pe3ko BO3pacTaeT U OCTaeTCs Ha yPOBHE ~

0,45 r/n. TlocnenHee cBs3aHO C POCTOM PacTBOPHMO-
ctu cynetaroB (CaSO, u MgSO, ), conepxaimuxcs

B BOJIC U O0YCJIOBJIMBAIOIIMX HOCTOSHHYIO KECTKOCTh
BOABI [3], TO €CTh yBENHUYEHHEM COACP)KaHUS HOHOB

SOf pHu onpenenéHHoil remmneparype. [lpu Temmne-

paTypax HarpeBa BObI, XapaKTePHBIX [UIS IUIABATCIIb-
HbeIx OaccerinoB (298-301 K), temmnepatypHblii (ak-
TOp HE BIIHSICT HA COJIEPIKAHUE CYIIb(ATOB B HEHl.
HabGmomaercs kaxymieecss HECOOTBETCTBHC
MEX/Iy MMOCTOSHCTBOM 3HAUYCHUS M MPAKTHUYCCKOW He-
3aBUCHMOCTBIO JKECTKOCTH BOJIBI OT OMPEICIISIFOIINX
(hakTOpOB, C OJHON CTOPOHBI, U U3MCHEHHEM KOHIICH-
Tpalluy Cynb(aToB, ¢ ApYyroil, Npu yBenuueHuu V, u

T, . 171st TOTO, 9TOOBI COOTHECTH 3TH OOCTOSITENBCTBA,

CllellyeT y4ecTb, YTO JKECTKOCTh €CTh CyMMapHas Ka-
TEropus, BKIIOYAIONIAs BPEMEHHYIO COCTaBIISIOIIYIO —
BpemeHHas xkEctkocth (BXK), ompenmemsemyro xak
Hanuue rujipokapooHaroB Ca u Mg, 1 IOCTOSIHHYIO,
OOYCIIOBJICHHYI0 HAJIMYMeM Cynb(haToB U XJIOPHUIOB
TeX jke MeTa/uioB. Ilockoibky comepxaHue cyibda-

TOB [SOf] 0OBIYHO Ha MOPSIIOK MEHBIIE, YeM KapOo-

HaTOB [COf], [HCO;I] [4], To u yBenmuenue co-

nepkaHue cynb(aTroB B mporecce 0OpabOTKH BOJIBI
NPOIAYKTaMH CTOpPaHHS Majl0 H3MEHSeT >KECTKOCTb
Bozbl. Ilpm sTtoM BpemenHas xectkocTh (BXK) ects
CcyMMa MIJUTH3KBUBaJeHTOB Ca u Mg, comepkamuxcs
B | 71 BozbI, U onpenenseTcs no popmye

Ca2+ . Mg2+

= s 2
20,04 12,16 @

rae [Ca2+] u [Mg2+] — conepxxkanue Cau Mg B 1 1
BO/IbI, MT.

ATrpeccHUBHOCTh WM CTa0WIBHOCTH  BOJEI,
HATrPEeTON KOHTAKTHBIM CIOCOOOM, 3aBHUCHT B OCHOB-
HOM OT COOTHOIIICHUS MEXKIY COOOM YTIIEKUCIIOTHBIX
COCTMHCHUI

CO, +H,0 ¢>H,CO; <> HCO, +H" <> 2H" +CO3,
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rge CO, — cBoOOAHAs YIIEKUCIOTa B BUAE MOJEKY-
abl ra3a B Boje; H,CO; — cBoGonHas yIIIEKUCIOTA B

BUJIE HEIWCCOLMUPOBAHHBIX MOJIEKYNl  KHCIOTHI;
HCO,. — GuxapboHAaTHBIC HOHBI, MM IIONYCBS3aH-

Has» YIJIEKHUCIIOTA,; CO% — KapOOHATHBIC WOHBI, I
«CBsI3aHHASD YIIIEKHCIOTA.

CoOTHOIIICHNE YKAa3aHHBIX (POPM YTIIEKHCIOTHI
OIpeieTsieTCsl KOHIIEHTpalyeil HOHOB Bojiopoaa pH u
TemnepaTypoii Boabl. CTENEHb IUCCOIUAIIAN YTJIC-
KHCJIOTHI B BOJIC 3aBHCHT, KPOME TOTO, OT TeMIIepaTy-
PBL U MOXET U3MEHSTHCS TPH 3TOM B HECKOJBKO pas.
Uro kacaeTcsi CBOOOTHOH YIJIEKHCIOTHI, TO 37€Ch
HaOMIOAlOTCA JIOOOMBITHRIE W3MEHEHHS II0 Mepe
HarpeBa BOJBI: IIPHU HEOOJBIINX €€ MOI0rpeBax OTMe-
yaercss Bo3pactanue [CO,], mpu 3HAUUTETBHOM PO-
cre temmnepatypsl Boabl [CO,] MOXeT Kak Bo3pac-
TaTh, TAaK U yYMEHBIIATHCSI. DTO OMPEAENACTCS COOT-
HOIICHUEM MECKAY MNPOAOJDKHUTECIBHOCTHIO KOHTAKTa
ra3oBOM U KUAKOM Cpell U U3MECHEHUEM TEMIIEPaTyphbl
KHUIKOCTH. le/l’-II/IHa OTOTO ABJICHHUSA COCTOUT B IIPO-
THUBOIIOJIO)KHOM BO3JCUCTBUM JBYX MMapaUICIbHO H3-
MEHSIOMUXCsl (PaKTOPOB: TPOIIEALIEr0 uepe3 CIOoH
BOJBI 00BEMa V), TPOIYKTOB CrOpaHHS M COOTBET-
CTBYIOIIIEH STOMYy pacxoXy TeMIepaTypbl Harpesa
BOJBI.

C yBenmu4eHHEM BpPEMEHHM KOHTAaKTa M TIpo-
HICALIET0 Yepe3 CJIOW BOJbI KOJWYECTBA MPOAYKTOB
cropanus mpu (UKCUPOBAHHON TeMIepaTtype BOJIBI
[CO,] pactéT u cTpeMuTcs K CBOEMY IpEAEIy, COOT-
BETCTBYIOIIEMY HACBHIIICHUIO BOJBI MPH TAHHON TeM-
neparype. C Ipyroil CTOpOHBI, POCT TeMIEpaTypbl
BO/JIbl BBI3bIBACT MOHMWXCHHUEC PACTBOPUMOCTHU TI'a30B
Booodme u [CO,] B wacTtHOCTH [1].

JlonOoNMHUTENBHBIM (JAKTOPOM, BIHMAIOIIAM Ha
yposenb [CO,], sBisgercs npouecc auddysuu, mpo-

UCXOISIIMNA M3-3a pa3sHOCcTH KoHueHTpauu CO, B

BOJIC M OKpyXKaromeMm Bo3ayxe. C yBeIHMYeHHEM CO-
nepxxanus CO, npouece 1uddy3un 3ameyIseTcs.

Omnpenenennoe BiausHue Ha yposeHb [CO,]

OKa3bIBaeT KOA(PGHUIMEHT N30BITKA BO3IyXa O COKUTaA-
eMoii roprodeli cmecu, n6o coaepkanne CO, B mpo-
JYKTax CrOPaHUS CYIIECTBEHHO IMOHIDKACTCS C POCTOM
o (B obnactu o > 1,0), npu yBenuuenunu a ot 1,0 10
2,0 B paBHOBECHBIX CYXUX MPOAYKTaX CrOpaHUs MpH-
poxsoro raza ¢ sozgyxoMm [CO,] nonmxkaercs ¢ 11,9
1o 5,55 %.

Kak cnenyer puc. la, npu o0paboTKe Bcero
MacCHBa ONBITHBIX JAHHBIX B KoopauHatax [CO,] —
V, BIHSHUE OKa3bIBAIOT BXOIAIUME B V, OTHEIbHBIE
(axTOpBI.

Bmecte ¢ Tem, mpenacrtaBieHHble Ha pHc. 1
KpUBbIE, OTHOCSIIMEC K [, 2 U 3 3TanaM HarpeBa Oj-
HOW ¥ TOU K€ BOJBI B Pa3iIMYHBIC THH, TOKA3BIBAIOT

Ka4eCTBEHHO OJHOTUIHYIO SKCTPEMAIbHYIO 3aBUCH-
mocth [CO,] ot V,, npuuéM ¢ KaxIbIM IOCIEIYIO-
MM 3TAIIOM MaKCUMAaJIbHO HaKAILIMBACMbIC 3HAYCHUS
[CO,] craHOBATCS BCe MEHBIIIE, 8 CAMU 3aBUCUMOCTH
— TIOJIOXKeE.

CpaBHHBas Te K€ JaHHbIE, MEPECTPOCHHBIE B
koopauHatax [CO,]= f (TB) (puc. 20), MOXHO cle-
JaTh BBIBOA O TOM, YTO MpPH TOCTATOYHO OOJBIIOM
BpEeMEHHU KOHTakTa V, mepectaét onpenenits [CO,],
KOTOpPOE€ CTaHOBUTCS TOJNBKO (yHKIMEH 7 : ydacTKH

KpHUBBIX, OTHOCsmuecs K /, 2 m 3 3Tamam Harpesa,
CIIMBAIOTCS, YTO CBHIETEIHCTBYET O COCTOSHUH, OJIN3-
KoM K paBHOBecHio. C Ipyroil CTOpOHBI, HaYaJIbHBIC
conepxanus [CO,] B mepBbIil MOMEHT KaXJOro 3Ta-
Ia Harpesa He cuibHO oTiinudaercst ot [CO,] B KoHIe

MPEIBIAYIIETO ATAIa.

[C0.], M2/n
80

4000

6000 v, v
a
[C0.1 mM2/n 7
BU‘
2
40
7
e ! e
273 283 B 33 1k
9]

Puc. I — Hsmenenue xonyenmpayuu [CO,]

6 npoyecce nHazpesa 00bl 8 60OSIHOU 6AHHE:
a — 3asucumocms konyeumpayuu CO, om obvema V,
NPOOYKMO8 C2OPANUSL, NPONYUIEHHBIX Yepe3 GOOSIHYIO
sanHy; 6 - om memnepamypul 600bl T 6 6005HOU 8aH-
ne: 1, 2, 3 - amanvl Hazpesa 600bl;, ® — IKCNEPUMEH-
ManbHbie MOYKU, OMHOCAUUECS K MPEM NOCLE)08a-

MeNbHbLM IMANAM HAZPEBA 600bl, O — K 0OHOKPAN-
HbLM Hazpesam, 00nacme pazbpoca 3HaveHull 3a-
WMPUXOBAHA BEPIMUKATLHLIMU TUHUAMU

AHanu3 MOyYeHHBIX JaHHBIX CIEIYeT IPOBO-
IIUTH C YIETOM BIMSHUS KaXI0ro u3 (HaKkTopoB, Ompe-
JIEJSTIONINX TOBEJeHHE TreTepodazHoi cHUCTeMBI [4].
Jns ynpomenust Oymem mojaraTb, 9TO BCICIICTBHE
MaJioil KOHIIEHTpAIMH KapOOHATHBIX HOHOB 3JIEKTPO-
JUTHYECKIE CBOMCTBA PacTBOpa BBIPAXKEHHI cabo H
nmoToMy OyJieM paccMaTpuBaTh PacTBOPEHHE HEKOTO-
poro i-ro Ta3za, COAEPAIIErocs B CMECH ra3oB, Kak
XUMHUYECKH WHEPTHOTO MO OTHOIIECHHI0O K Bojae. B
9TOM ciy4ae MpujesbHOe (PaBHOBECHOE) €ro Colep-
’)KaHUe, COOTBETCTBYIOIIEE MaKCUMaJIbHOMY HaCHIIIE-
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HHUIO PacTBOPA ATUM Tra3oM, OyIET ONpPEeAENIAThCS BbI-
paKeHHuEM

Ci,pzf( B’P’c:7ﬁi,p)’ (3)

e ¢,

pacTBope; P — maBieHHe CMECH Ta30B, MOCTYMAUINX
B pacTBoOp; f; , — PacTBOPUMOCTH i-TO rasa — 00beM

— paBHOBECHAs KOHIIGHTpauus i-r0 rasza B

rasa, MPUBEIEHHBI K HOPMAJIbHBIM YCIOBHUSM, II0-
TIIOIIEHHEBIN enuHUIed 00BEMa BOJBI MPH ITaPIHAITh-

*
HoM naBneHnu raza 101,33 xIla; ¢; — xoHmeHTpanus

i-TO ra3a B CMECH.
Ecnu paBHOBecHe B HacCHIIIIEHHON BObI ra30M

. * .
CIIC HEC HACTYIIMJIO, KOHLCHTpalUs ¢; 1-Iro ra3a orpe-

JersieTcsl TUHAMUKOW (BpeMeHeM NPOTEKaHus T) Tpo-
Lecca U MOTOKOM b; i-ro rasa IOCTYMAIOLIETO B pac-

TBOD
*
bi:(p( Bypacjsﬁi,psr)s (4)
Korma t27, ., ¢ —>¢,, 0c¢/0t—>0.
3/1eCh T, iy — HEKOTOPBIi IPOMEXKYTOK BPEMEHH, 110

MPOIIECTBMH KOTOPOTO TPOLECC HACBHIMIEHUS CTAHO-
BUTCSI CTAI[MOHAPHBIM.

[Tpu HEOONBIIOM AaBJICHUH ISl Ta30BOH CMECH
(DMKCHPOBAaHHOI'O COCTaBa MOJKHO IIOJIb30BAThCS
ypaBHeHueM [ eHpu

Ni:K(TB)pi’ &)
rone K (TB) — MOCTOSIHHAsA, 3aBUCSIIAs OT TEMIIEPATY-
pbl (koHcTaHTa ['eHpn); p; — naBieHUE raza Haj pac-
TBOPOM (3€pKalloM BaHHBI); N; — MOJIbHas JOJIs pac-

TBOPEHHOI'O I-I'0 ra3a B BOJE.
Jns  paccMaTpuBaeMoro mporecca pabOTHI
AIIl' u nornomenuss CO, Bomoil mpu GapbOoraxe

ypaBHeHus (3) u (4) Ansl CTallMOHAPHOTO W HECTAIMO-
HApHOTO COCTOSIHUM MOKHO Oy/IeT COOTBETCTBEHHO
TpaHcOpMHUPOBATH K BUILY:

[CO, 1, = f(T;, 00)=[CO, 1" £(T;), (6)
[COZ]:(PI(TB’BNOL’ T):@Z(TB’Vn’a’ T)’ (7)

rae [COZ]p — paBHOBecHas koHueHTpauus CO, B

BOJIE, MI/JI; [COz]" — xoHueHTpauust CO, B NpoayK-
Tax cropanus, %.

C yuérom ypaBHeHwmii (5)—(7) mpoBemeM aHa-
73 TIOMYYEHHBIX JaHHBIX MO pactBopeHmoo CO, B
Bozie. B HecTanmoHapHBIX yCIOBHSAX BHAYale OCHOB-
HOE BIIMSTHHE OKa3bIBaeT pocT V, = BT, NPUBOAAILINI

k ysenmueHuro [CO,], a HauMHas C HEKOTOPOro

[COZ]max
MOBBIIIIEHHE KOTOPOH MO Mepe HarpeBa BOJBI MPUBO-
JUT K TOHIKEHMIO pacTtBopuMocTH. CO BpeMeHeM
mpouecc MpuOIMKaeTcs K PaBHOBECHOMY U CIEIyeT
ypaBHenuto (6), mpuuém CO, yMeHbIIaeTcs ¢ po-

HauMHACT IIPEBaJMpOBaTh BIUsSHUE T,

cTom T, .

BriBoabI

Ha ocHOBe npoBeeHHBIX UCCIENOBaHUN yCTa-
HOBIICHO, 4TO Tpu padore AIIl" obecreunBaeTcsl BbI-
COKasl PaBHOMEPHOCTb TEMIIEPATypHOTO MOJIS MO MO-
BEPXHOCTH KHIKOW BaHHBI, OTKIOHCHWS CpPEIHErO
3HadeHus: He npesspimaoT +0,5 K. CoctaB Boasl npu
Harpese ee B AIIl' m3mensercs mano. LIBeTHOCTS,
MPO3PagHOCTh, KECTKOCTh BOJABI MPAKTHYECKH HE TO-
MeHsunch. ConepKaHne HUTPATOB W HUTPUTOB HIDKE
MpeaeNbHBIX KOHIIEHTPAINHA, OTOBAPHBAEMBIX HOpPMa-
THBaMH, COOTBeTCTBeHHO B 10 1 3 pasa, cynbhaToB —
B 2 pa3a, xjopuaoB — B 12 pa3. Takum 00pa3om, MOX-
HO CJIeJIaTh BBIBOJ O COOTBETCTBHH KadyecTBa BOJIBI,
Harperoil AIIl', caHMTapHO-TUTHEHUYECKHMM HOpMaM
JUIsl TUIaBaTEJbHBIX 0AaCCEHOB M CHCTEM TOPSYEro
XO035HICTBEHHO-OBITOBOTO BOJIOCHA0KEHHSI.
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