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[Tpemoskena TeXHOTOTHS OUMCTRI GOTA3A W3 HABO3HLIX OTXOMOB JKITBOTHOBOMICTBA, 00CCTICUNBATOIIAS TOTyIeHTIe
OUMIIEHHOT0, BhICOKOKasopuiinoro 6uoraza (95% wmerana). ITo xoay ouncrku 6rorasa, Grarogaps abcopoInm BPe/bIX
ra3oB 13 6uorasa, moJydaroTcs MuHepaabHble YI00PeHUS: JKIIKOe a30THOe Y00 peHne — aMMUavYHast BOJA, ¢ BO3MOYKHOCTHIO
€8 KOHTIeHTPUPOBAHIS, CYIbPAT AMMOHIS I COMIa, B KAYECTBE TOOOUHOTO TTPOYKTA OUMCTKIT OTTOTa3a.

Buoras npoxojiut yepes ouneTHBIC COOPYKEH IS ¢ BOJIOT, TJle OUMITAeTCs OT aMMIAKa, YIJIEKNCJI0T0 a3a, CepoBOJlOPOJIa.
[Tpu sTOoM MHOTOKpaTHOE TTPOXO3KIeHNE O1orasa yepes BOJY U XeMOCOPOEHTHI B TeUeHIe HECKOJIbKIX IUKIOB (hepMenTa-
I, KOTOPDHIC HAYMHAIOTCS ¢ 3aRIAKN HABO3A Ha OPOsKEHIe, YBeIMINBACT KOHIIEHTPATIIIO THTATETHHBIX BEITECTR B BOIE
1 xemocopberrax. [IpoGbl Bojibl, uepes Kotopbie rnporyckann onoras B rederne 10 gHeil, cojepskann B 8 pas Gosbiie am-
monust (20,8 mr/nm?), B 2,3 pasza 6osbIite ¢cBOGOIHOTO YIIEKUCJIOTO rasa 110 CpaBHEHIO ¢ 00pasiaMu BOJIb, T[e OUHIIAJICs
6uoras 3a D el Oposkenus. Yposenb cepoBofopopa yseanumics B 10,0 u 15,6 pas. [locie grocruskenus RouteHTpamm
azora 16,4—20,5% B Bojie OYMCTHOTO YCTPOIICTBA, Uepes KOTOPOEe HPOXOANUT O10Oras, s KIJKOCTL 3a01PaeTes B repMeTHyHbie
EMKOCTH 1 MCIIOJb3Yerest st yaoopenus pacrennii. [lyist obpazoBanus aMmMuadHoil Bojibl ObICTPBI AiDeRT ocTraercs
MPU TPOTTYCKAHIT Yepe3 BOLY O1morasa, 00pa3oBaBIMerocs B PesyIbrate GPOsKEHIIST KYPIHOTO MOMETA, TAK KK OH COTEPIRIT
aMMoHust B D2 pasa 6oJibIie 110 CPAaBHEHIIO CO CBUHBIM HABO30M.

HKatouessie crosa: buoras, ouncria 6morasza, bGuomeran, napHuKOBbLIe Ta3nl, Xemocopoiust, pH ynobpenusi, mosnesmnre
DJEMEHTBI, KICJbIC [TOUBHI.
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A method of chemical absorption purification of manure biogas from harmful gases including greenhouse ones
(carbon dioxide, methane, ammonia and hydrogen sulfide) is proposed, which provides its purification to obtain high-
calorie combustible biogas with high (95%) methane content. In the process of biogas purification we obtain mineral
fertilizers due to the absorption of harmful gases from biogas: liquid nitrogen fertilizer — ammonia water with the possibility
of its concentration, ammonium sulfate and soda as a by-product of biogas purification. Biogas passes through a treatment
plant with water, where it is purified from ammonia, carbon dioxide, hydrogen sulfide. Moreover, repeated passage of
biogas through water and chemical absorbent during several fermentation cycles, starting with the laying of manure
for fermentation, increases the concentration of nutrients in water and chemical absorbents. To implement the tested
method it is required a tight connection between the elements of the biogas installation and the device for purification of
biogas — the first and second chemical absorbers with a storage tank. Water samples through which purified biogas was
passed for 10 days contained 8 times more ammonium (20.8 mg/dm?), 2.3 times more free carbon dioxide, compared to
water samples with biogas for 5 days, the level of hydrogen sulfide increased 10 to 15.6 times. That is, as the time of biogas
passing through the water of the treatment plant increases, the water is saturated with ammonium compounds, which are
suitable for soil fertilization. After reaching a nitrogen concentration of 16.4—20.5% in the water of the treatment plant
through which the hbiogas passes, the liquid is taken into airtight containers and used for plant nutrition. For the formation
of ammonia water, a quick effect will be achieved if the biogas from the fermentation of chicken manure is passed through
the water, since it contains 52 times more ammonium than pork biogas. Between all treatment tanks there are discharge
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pipes with clamps in case it is necessary to check the composition of biogas during the process. Purification of biogas
in the first chemical absorber is carried out by conversion carbon dioxide to soda with 10% aqueous solution of sodium
hydroxide. Purification in a second chemical scavenger using concentrated sulfuric acid is performed from ammonia to
form ammonium sulfate, which will contain 21% nitrogen and 24% sulfur. In the case of acidic soils, a fertilizer with a
more alkaline reaction should be used to neutralize their acidity. To do this, in pre-ammonia water, additionally saturated
with CO, and H,S, it is necessary to add slaked lime Ca(OH), to obtain lime — ammonia fertilizer.

Keywords: hiogas, biogas treatment, biomethane, greenhouse gases, chemisorption, pH of fertilizer, useful ele-

ments, acid soils.

CBUHOBOCTBO B OOIIEN CTPYKTYPE JKUBOTHO-
BOJICTBA YKpPanHbl 110 00bEMY BBIOPOCOB MTAPHI-
KOBBIX Ta30B 3aHIMAaeT BTOPOe MeCTO. JKOJIOTH-
YecKast OMacHOCTh HaBO3a OTIpeJlesIsieTcst 3HAUM -
TeJbHOI KOHI[eHTPAI|Uell B HEM TOKCUYHBIX COe-
JVHEHWI, B 4aCTHOCTN aMMIaKa, CePOBOJIOPOJIA,
mepranrana, germomna [1-4]. Cormacio fammubim
Espomneiickoro Corosa, 6oaee 80% ammuara, 3a-
rpssusiontero armocdepy, n 10% merana, Koro-
PBITT SIBJSIETCST OJJHUM M3 BaYKHEUTIIX TapHUKO-
BBIX TA30B, MOCTYNAIOT U3 HABO3A 1P HECBOEB-
pPeMeHHOIT 3aKIa/[Ke eTo B TOUBY, P XPaHEHI N
B OTKPBITBIX HaromnTe X [ 1-3]. 9romoru Espo-
bl CYUTAIOT, YTO OCHOBHON MPUYMHON KNCJIOT-
HBIX JIOJKIIeH SABJISIOTCS HeYOBICTBOPUTEIbHAS
pabora ¢ HaBo3oM. BeaenerBue aToro st yCKO-
peHust OMOXMMIYECKIX ITPOIECCOB B HABO3E C 110~
CTICITYIOTITNM BBIICJICHTEM, YIaBIMBAHIEM 1 YT -
Ju3arueil Bpe[iHbIX ra30B HYKHO Pa3BUBATh U CO-
BEPIIEHCTBOBATH OMOTEXHOJIOTU I JIJIsI JibTepHa-
THUBHOTO 9HEProoOeciedeH st 3KIBOTHOBOUEC-KITX
(epm, TPON3BOICTBA BHICOKOKAYECTBEHHBIX OP-
raHnYecKnX ynoOpeHuil, IJisi KOPMOTIPOM3BOJI-
CTBA 1 YTUJIN3ALIN OPraHn4ecKx OTXof08 |2, 5].

[lesbio Hammx mccsepoBanmnii 6HLIO CO3MA-
HIUe TeXHOJOTUN OYMCTKI OMoTasa ¢ morydeHnem
YMCTOr0 MeTaHa W MUHEPaJbHBIX YA00peHnit
myTéM abcopOoIum copbeHTaMu COTYTCTBYONTITX
MeTaHy TapHUKOBHIX ra3oB. TexHomorus mpeyia-
raeTcst ¢ 1eJIbI0 YIYUIIeHUs 9ROJIOTHYecKoil 00-
CTAHOBKM B PEIMOHAX BeJIeHIS }KITBOTHOBOJICTBA.

OO0 BEeKTHI 1 METOIbI MCCIeTOBAHI

WNecnemoBanme cocTosT0 W3 CHEAYIOMINX
DTAIIOB: CO3MlaHIsI MeToia o0padboTKku Ororasa
MPH ero ITPOU3BOLCTBE, KOTOPHI ¢IIO0COOCTBO-
BaJI ObI CHIKEHNIO DHEPronoTpedIeHust IIPH ero
0uNCTKE; pazpaboTKM TeXHOJOTHICCKON CXeMbl
MPOM3BOJICTBA MUHEPATHLHOTO YIOOpeHUA — aM-
MOHUIHOWI BOJBI ¢ KOHIlEHTpAUell aMMOHUS
B Heil 20—-25% (nipu cofiepskaHum azora He Me-
Hee 16,0-20,5%); a rakske PON3BOACTBA COJbI
M MUHEPaJIbLHOTO yaoOopeHnus — cylibdara am-
MOHWSI, TIPH XUMUYECKOT abcopOIiiny BpeIHBIX
TpuMecei raza — OBYOKICH YIIepoaa, aMmmima-
Ka I cepoBOIOPOMia M3 OMoraza 4acTU4IHO BOTOT

W XUMUYECKUMU cOPOeHTaMU — eJIKMM HaTpueM
U CepHOIl KUCJIOTO.

OcHOBHBIMU 00BEKTAMU MCCIETOBAHMIA
ABIANNCH O1Oras, moJydyeHHbIN 1ipu gepMeH-
TAaTUBHOM cOpasKMBaHUU HABO3HOI MaccChl
B 6110Ta30BOI YCTAHOBKE U JRUJIKOE MUIHEPAThHOE
yjpobpeHue, MojiydeHHOe TPU OYNCTKe Onorasa
Bojoii, pH koroporo perynauposanu. Ouucria
Omoraza oCyIecTBIAsIACH OT YIVIEKICJIOTO Ta3a,
aMMUaKa 1 cepoBOIOPOJIA.

WcenepoBanme XuMmuecKoro cocraBa Onorasa
nposon Ha Xxpomarorpade « Kpueramn 2000».
B nporecce ncenepoBanus onpeensiim comep-
JRAHMe MeTaHa u yrjiexkucsaoro raza. [lporece
OpOsKEeHMs HaBO3a TIPOXO/NUJ B pazpaboTaHHOI
Hamu jjaboparopHoii 61orazoBoit ycranonke [6].
Jloist onibita ObLIM B3SITHI IBa BUjia Ouomarepua-
JIOB — CBUHOI HABO3 M KypWHBIN 1momMér. buoras
u3 pesepByapa 1mpoXojii Yepe3 BOy OUMCTHOTO
yeTpoiicTBa (repMeTuuHyr 6MKOCTh, HAIIOJHEH-
HYIO BOJIOH, 4epe3 KOTOPYIO MPOITycKasim 61oras),
3aTeM uepes MepBhIil U BTOPOI XeMocopOephI.

Jljist mostyvyeHuss MUHEPaJbHOTO yIoOpeHust —
aMMUAYHOIN BOJIBI HYKHO Yepe3 KATISTUEHYIO BOTY
OUYNCTHOTO YCTPOMCTBA MTPOITYCKATL OMOTA3 CTOh-
RO pa3, 4ToObl KOHIIEHTPAT[U AaMMOH U COCTABIS -
na 20-25% c copepsranmem azora 16,4—20,5%.
B aTom caryuae oumeTHOe yCTPOICTBO MOKHO HMC-
110JIb30BaTh B HECKOJBKUX IIUKIAX OpOsKeHus,
HaumHas ¢ 3arJajiku cBeskero Hasosa. [locie
OYNMCTKY BOJOI 01OTa3 MOCTyNnaer B MepBbIil
xemocopoep, e xemocopoentom siBstercss 10%
BOJIHBIII PACTBOP €IKOTO HATPA, KOTOPbIIl CBS3bI-
BaeT yIVIEKUC/IBII Ia3, a 3aTeM M0 COeTMHUTeTHhHOT
TpyOKe I[ocTyiaer BO BTOpoil xemocopbep, rie
XeMOCOPOEHTOM CJYKUT KOHIEHTPUPOBAHHAS
cepHasi KUCI0Ta, KOTOPas CBA3bIBACT aMMUAK
¢ obpazoBaHMeM MUHEPATbHOTO yIO0OpeHus —
cynbara ammonus ¢ copepsrannem 21% aszora
u 24% cepbr:

1) CO, + 2NaOH = Na,CO, + H,0;
2) 2NH,+ H,SO, = (NH,),S0,.

[Tpm ob6pazoBanmm HTOTO YIOOPEHs, KOTOPOEe
nMeer HeliTpasbioe 3nadenue pll, ocymecrsis-
10T 3aMeHY BTOPOT0 XemocopoOepa.
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UccnepoBanme XuMmaeckoro cocraBa BOJI,
Yepe3 KOTOpbie IIPOITycKaan O1noras, poBOIUIN
Ha 6aze VlHcTnTyTa reosiornm 1 Te0OXUMIHI ropro-
ynx nckomaembix HAHY. B npotecce pabors
omnpeessin BOLopoHbIil morkaszarenb (pH)
nccaenyeMoii Bojibl [7], copepsranue B Hell ru-
nporapbomaros |8], kapbomaros [8], cBOGOIBIX
rapoonaros [9], cepoopopona [10], ammunara
n nonoB ammonus [11], pocdaros [12].

Pesyabrarel n odcysknenne
PeSyJIbTaTBI HpOBeHéHHOFO XUMHN4YeCRKrOro

aHajm3a coctaBa bmorasa nmokasanu (rabu. 1), aro
abCcopOIMs TAPHUKOBHIX TA30B XeMOCOPOEHTOM

110 CPaBHEHMIO ¢ OUMCTKOI Omorasa BoJoil OblIa
ayutie. Copiepsranme MeTaHa 1npu o4ncTre 61o-
raza xemocopbeHTom 66170 BhITe B 1,08 pasa 1o
CPABHEHUIO C COflePsRAHIEeM MeTaHa, MoJTydeHHO-
r'o I10CJIe OUUCTKI BOJOI.

CpaBuenue pe3ynbTaToB aHaim3a XUMU-
YeCKOTO COCTaBa OTMBITHLIX MPOO BOJBI, Yepes
KOTOpbIe MpoIiég 6moras KypuHOTO mOMETA
(ymobpenne No 1), ¢ onbITHBIME TTPOGAMIT BOJIHI,
yepe3 KOTopbie MPoIéa 61oras CBIHOTO HaBO3a
(ymoopenue No 2) ripu JIZINTETbHOCTH OPOFKEHU S
o cyT (Taba. 2) mokasano, uro pH mmuepassn-
HOTO YA0OpeHus, MoJydeHHOro P OYMCTKe
Ouoraza KypuHoOro rnmoMéra B BOjie, CMEIEH Ha
0,36 BOMOPOJIHBIX eIUHUIL B CTOPOHY MIETOUHOI

Tadauma 1 / Table 1

CpaBuurenbHbIe TOKa3aTeI XUMITYECKOTO cOcTaBa Onorasa n3 KypuHoro momMméra
nocse ouncTiu Booi u xemocopoerramu / The chemical composition of biogas produced
from chicken manure after cleaning with water and after cleaning it by absorbents

Xumuueckuil cocras ouorasa
The chemical composition
of biogas

[Tocae ouncrru Bomoit
After cleaning with water

[Mocae ouncrru xemocopberramu
After purification by chemical absorbents

CH,, %

60,00+0,12™"

95,0+0,6

CO,, %

40,00+0,09"

5,000+0,003

Hpume%anue: Y — emamucmuuecku OOCWLO@GprLepaS./LulLLLﬂ 8 NOKA3AMEAAL LUMULECKO20 COCMA8a OUL02a3a U3 RYPUH020
nomé’ma, nOAYHeHHO020 nocae oHucmru xemocop6€nmamu no cpasHeHuro ¢ rumuieckum cocmasom 6u02a3a, noAYHerHHo20

nocae ouwemru 60doil (“p < 0,001).

Nole: ™ — statically reliable differences in the chemical composition of biogas from chicken manure, which was obtained
after absorbenls, compared with the chemical composition of biogas, oblained after purification with water (*“p < 0.001).

Ta6amma 2 / Table 2

XUMHYECKITI COCTAB KUJIKOTO MITHEPATbHOTO YI0OPEHNsI, MOJYUYeHHOTO TP OYNCTRE Ororasa
u3 gypunoro noméra (ypoopenne Ne 1) u csuroro nasosa (ypodpenue No 2)
¢ MATHCYTOUHBIM ITPOXOsKAeHneM 6moraza uepes oy, Mtm (n = 3) / The chemical composition
of the liquid mineral fertilizer obtained by purification of biogas from chicken manure (fertilizer No. 1)
and pig manure (fertilizer No. 2) from five daily passage of biogas through water, M+m (n = 3)

ITorkasarean
Indicators

Ynobpenue No 2
Fertilizer No. 2

Ynobpenue No 1
Fertilizer No. 1

pH

9,69£0,03" 9,33+0,01

I'npporapbonarsr (HCO,”), mr/nm?
Hydrocarbons, mg/dm?

2834 197,7+3,2

mr CO,/nm? (rupporapbonaros)
mg CO,/ dm? (hydrocarbonates)

204,2+0,6" 142,20+0,04

Rap6omarst (CO.* ), mr/mm?® / Carbonates, mg/dm?

He obnapyskero / not found

Crobopusrii CO,, mr/am? / Free CO,, mg/dm? 532,4+1,6" 792,4+31
Ceposopopon (H,S), mr/am? 2,0+0,1* 4,100+0,008
Hydrogen sulfide (H,S), mg/dm?

Ammuaxr n nonst ammonus (NH,*) (cymmapno), mr/am? 2,590+0,006™ < 0,05
Ammonia and ammonium ions (NH,*) (summarily), mg/dm?

vt N/mv® / mg N/dm? 2,01+0,08* < 0,04
®ocarsr (PO,*), mr/nm* / Phosphates (PO,*), mg/dm? 0,51+0,05" 0,24+0,02
mr P/ / P/dm? 0,17+0,01" 0,08+0,01

Ilpumenanue: cmamucmuuecrku docmogeprvle pasiutiiLi 6 NOKA3AMEAAL TUMULECKO20 COCNABA 600bL, NOAYUEHILOU NP
ouucmre 8000t 610ea3a U3 KYPUH020 NOMEMA W nPU owucmre 6000l 61L02a3a U3 CBUHO020 HABO3A NO CPABHEHIIO ¢ KUNALEHOL
6odoti: "p < 0,05; "p <0,01; "p<0,001.

Note: statically significant differences in the chemical composition of water obtained by water purification of biogas from chicken manure
and water obtained by water purification of biogas from pig manure in comparison with boiled water: "p < 0.05; *p < 0.01; **p < 0.001.
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Puec. Jlunamnka nachienus BoJbL: @) cepoBopopoioM, ammuarkom u nonamu ammonns (NH,*),
b) yraexncnbiv rasom (CO,) B 3aBUCHMOCTH OT IPOAOIKATEABHOCTH
IIPOXOJICH IS Yepes Heé Groraza 13 KypuHoro moméra, Mr/am’

Fig. Dynamics of water saturation: a) hydrogen sulfide, ammonia and ammonium ions (NH,*),
b) carbon dioxide (CO,) depending on the duration of the passage of biogas
from chicken manure through the water, mg/dm?

pearium, deM yaoOpeHus, MoJydeHHOTO TPn
ouncrTke buorasa csunoro Hasosa. CsobogHoi
YIVIEKUCIOTH B YIOOpPeHU N, MOJYYeHHOM TIpU
MPOXOsKAeHIN OMorasa 3 KypuHoro moméra,
menbiie B 1,5 pasa (na 32,8%), a ypoBenb
docdaros B B pasza BbIIIe MO CPABHEHIIO
¢ ypoopenuem, moJydeHHbIM Moc/e mepepadboTkn
CBUHOTO HaBo3za. B mumnepanbunoMm ypobpenun,
MOJTYYEHHOM TI0CJIe OUMCTKI O1oraza cCBUHOTO Ha-
BO3a, cepoBosioposia B 2 pasza Gosbire. AMMOHNSA
u azora B ynoopennn Ne 1 B 52 paza 6osbliie, uem
B yooperun No 2.

Jlnst otipeiene i BAMAHUSA TPOOKITEN -
HOCTH TTPOXOJKACHIS OMoTasa m3 KypuHoro mo-
MéETa uepes BO;y Ha XUMHUIECKIH COCTAB SKUTKOTO
MI/IHepaJILIIOFO Y00 peH st ero OYNIIAIN BOJOI B
reuenue D u 10 cyr, 4T0 cXemMarnyecKk MoKa3aHo
Ha PUCYHKe.

PesynbraTer nceaeoBanmii moKasbiBaor,
4TO B BOJI€, MOJYUYCHHON MMPU OYNCTKe Omora-
3a m3 Kypunoro noméra B teuenue o u 10 cyr,
KUCJIOTHOCTH COOTBETCTBEHHO IIOBLIIIAaeTCA HaA
1,55 1 1,59 en., copepsanue csoboanoro CO,
Bospacraer B 41,0 m 92,3 pasa, cepoBoopona —
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B 10,0 u 15,6 paza, amMuaKa 1 MOHOB aMOHUS
(NH,") — 84,9 u 39,2 pasa. Konuenrpanus
RapOOHATOB MpakTHUecKkn He Mersiercss. OOpasiisl
BOJIbI, Yepes KOTOpbIe TPOITyCKaIN OYNITaeMblil
o6uoras na nporsisrenun 10 cyr, copepsranu B
8 pas 6osbiiie noroB ammonus (20,8 mr/mv?), B
2,3 paza 60abIIe ¢BOOOMHON YIIEKMCIOTHI, TTO
CPaBHEHUIO ¢ 00pas3IaMu BOLBI ¢ D-CYTOYHBIM
nponyckanmnem ouorasza. To ecth ¢ yBennue-
HmeM BpeMeHN MPOMycKanmsa O6morasa depes
BOJIY OUICTHOTO YCTPOHCTBA BOmA HACHIIIACTCS
AMMOHUUHBIMU COCMHEHUSAMNI, KOTOPHIE
MPUTOHBI JIJIsT YOO peH s OB,

B caryuae Kuc/abix mous Jijis HenTpaansaum
X KICJOTHOCTH HYFKHO ITPUMEHSATEH YIoOpeHne
¢ 6oabrinm 3navennem pH. [las aroro k ammu-
auHoil Bojie, HacklenHoii gonoanurensuo CO,
u H,S, nobasnsior raményio nzsects Ca(OH),
JUISL TIOJITYYeH IS M3BeCTKOBO-aMMIUAYHOT0 YI0-
OpeHusi.

3araoueHue

[IpepcraBnentpiii crmocob XeMocOpOIMOH-
HOTl oumcTKN Groraza obecrednBaeT He TOJHKO
nojiydeHme OMorasa, OUMIEHHOTO OT BPEHBIX
razoB: CepoOBOOPOJia, AMMUAKA 1 YTJIEKUCIOTHI,
HO 1 OOIIOJHUTEeJbHOE IMoJyuyeHne 1moJe3HblX
MPOLYKTOB: MIHEPAJTbHOTO Y0OPEHUST — BOJIBI
¢ KoumenTpanueit B weit ammonust 20-25%
(¢ comepsranmem azora He mernee 16,0-20,0%),
cysbara aMMOHUST W COJIBI. Y CTAHOBIEHO, UTO
Mpu TPOXOFKIeHN N O1oTasa uepes BOJLy, OHa Ha-
CBHITIACTCS MEeHHBIMU TOJEe3HBIMI JIeMeHTaM,
mocJge 4ero eé MOKHO CUMTATh yA0OpeHueMm.
[Tokazano, 4T0 MHOTOKpATHBIE TTPOTIYCKAHS
Ouorasa yepes BOJLY CIIOCOOCTBYIOT YBEJINUCHIIO
HacbleHns eé mojgesHbMu daemenramu. s
00pa3oBaHMs AMMUAYHOI BOJIBI ObICTPHIT 3(ppherT
Oy/ieT JOCTUTHYT MPU MPOITYCKAHUU Yepe3 BOLY
ouorasa, 00pa3oBaBIIETOCS B pesyabrare 0po-
JKEHUST KYPUHOTO TOMETA, TAK KaK OH COJlePIKUT
aMMONTA B 02 pasa 6OJBIe O CPABHEHNIIO CO
cBuHBIM HaBo3oM. [lpemnosken crocod perysiu-
posanusi pH skuaKoro MuHepaabHOTO yaobpe-
HIS, TIOJTYYeHHOTO TIPU OYNCTKe OMorasa BOION
B cTOpOHY yBenveHust 3uavernii pH 6raromaps
nobasaennio nasectu. [lomydennpie pesyabraTsl
110 6e30TXOHOI YTHIN3AIIN HABO3HLIX OTXO/I0B
JIAI0T BO3MOKHOCTH HCITOJIb30BAH IS TTPEJTIOKeH -
HBIX CIIOCOOOB M YCTPOUCTB Ha BCEeX 00heKTax,
I7ie ecTh HAaBO3HBIe, OPraHmYecKne OTXOJbI IS
DKOJOTHYECKN 0€30TaCHOI UX yTUJaN3aIun
1 OJTydeHust OMOTOTIINBA.
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