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D.B. HACOBA, kanza. xum. Hayk, noi., B.B. UBUVYK, kanx. 6uon. Hayk, CT.
npenojaBateib Kadeapbl XUMUU

['BY3 «KpuBOpOoKCKMII HAIMOHAJIbHBI YHUBEPCUTET»

HEKOTOPBIE ITPOBJIEMbI HCIIOJIB30BAHUA
CUHTETUYECKHUX IMOBEPXHOCTHO-AKTHUBHBIX BEHIECTB U
OCHOBHBIE ITYTHU UX PEHHIEHUSA

PaCCMOH/lpeHbl BM()bl, cnmpoeHue, UCmMoO4YHUKU U XxapaxkmepucmuKku pasiud-
HbIX 8UO08 CUHMEMUYECKUX NOBEPXHOCMHO-AKNUBHLIX 6eUieCmeE UX 6JIUsIHUE HA
JHCUBbIE OPcAHU3MDbL, Memoobl ycmpAaHeHU:L.

Pozenanymo euou, 6yooea, oxcepena ma xapaxmepucmuKkuy pi3HUX 8UOI8
CUHMEMUYHUX NOBEPXHEBO-AKMUBHUX PEYOBUH IX GNIUE HA HCUBI OP2AHIZMU,
MemoOu YCyHeHHsl.

The types, structure, sources and characteristics of various kinds of syn-
thetic surfactants, their influence on living organisms, methods of elimination
are considered.
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IIpobJsiema u ee cBSA3b ¢ HAYYHBIMH M NPAKTUYECKUMH 3aJaHUSMU.
OnHOM U3 MPUYHH KOJOTUYECKOTO KPU3UCA SIBIISIETCA HAPYIICHUE BAXKHEUIIINX
(GYHKIOMI MOYBBI U BOJOEMOB BCIICICTBUE XO3IHWCTBEHHOW W MPOM3BOJICTBECH-
HOH JeSATEeNbHOCTH YesoBeKa. Jlerpananus nous, 3arpsi3HEHHE BOJAOEMOB IPH-
BOJUT K JI€rpajalilid 3KOCUCTEMBI B LIEJIOM, K HAPYLIEHUIO TPUPOIHOIO PABHO-
BECHSI.

CrtouHbI€ BOJBI — OJINH U3 IJIaBHBIX UCTOYHHMKOB MOMNAaJaHUs B OKPYKaro-
LIyI0 Cpely BpEeOHbIX BemecTB. OMacHbBIMHM 3arpsi3HUTEISIMU OKPYKAOIIEH
Cpeabl SIBISIOTCS UCKYCCTBEHHBIE OPraHUYECKHE BEIECTBA, KOTOPbIE MoMajaa-
I0OT B CTOKHM. Takue COEIWHEHUS KaK IMOBEPXHOCTHO-AaKTHBHBIC BEIIIECTBA
(ITAB), mectunuuel, pa3iMYHbIC OPTaHUYECKUE COCIAMHEHUS, COJCpIKAIIHe
HUTPOTPYIITY, TaJOUJOpraHUYEecKue coenuHeHus, (pochopopraHnyeckue co-
€IMHEHUS, TJIACTMACChl, CHHTETHYECKHE CMOJIbI 1 HEKOTOPBIE IPYTHE MPOIYK-
Thl OPTaHUYECKOTO CHHTE3a, Pa3pyIIalOTCs B MPUPOJIE MEJICHHO U C OOJBIITUM
TpyAoM. OHU OTIMYAIOTCS BBICOKOM YCTOMYMBOCTBIO K AEHCTBUIO MUKPOOpPTa-
HU3MOB. Takue CHHTETUYECKHUE BEIIECTBA KyMYJIUPYIOTCS B BOJOEMAX U IMOYBE,
3arpsi3HAIOT OKpYyXarollyto cpeay. Camoe BaKHOE TO, UTO OHHM CIIOCOOHBI Ha-
KAaIUTMBAThCS B IMHIIEBBIX IEMSIX M TaKMM 00pa30M OKa3bIBaTh HEOJIArOMpPHSIT-
HOE BO3/ICHCTBUE HA )KUBOTHBIX U YEIOBEKA.

AHau3 uccjaeaoBaHni U nyoaukanuii. CTouHbIE BOJIbI, 00pa3yIOIIHeCs
Ha Tepputopun Kpupbacca MOXKHO pa3feiuTh HA HECKOJIBKO TPy, B 3aBUCH-
MOCTH OT COCTaBa 3arps3HUTEIEH M CHIOCOOOB UX OYUCTKH. DTO — MPOMBIIII-
nennbie (55 %), kommyHanbHbie (24 %), cenbckoxossiictBennbie (14 %),
TPaHCIIOPTHBIC, JHepreTHYeckue u npouue (7 %) [1].

N3 mpoMBITUIEHHBIX HanbOoJee arpeCCUBHBIMU CUUTAIOT CTOYHBIE BOJIBI
KoMOMHaTa «ApceropMurram», Kokcoxumudeckoro 3aBoaa, ['OKos, miaxr,
NPEINPUIATAN TUIIEBON MPOMBIIUICHHOCTH (MSICOKOMOMHATA, MOJIOKO3aBO/IOB).
K 4nciy arpecCMBHBIX MOXHO OTHECTH TAK)KE CTOYHBIE BOJBI OT CEIIbCKOXO-
3SIUCTBEHHBIX MMPOU3BOJCTB 3a CUET HAJWYMS B HUX NECTUIIMIOB, a TAKKE MaTo-
TeHHON MHKpPOQIOPH! (OT KUBOTHOBOJIYCCKUX KOMILIEKCOB) M HE(TEIPOAYK-
ToB (0T 3anpaBouHbix 'CM I TPaKTOPOB U aBTOMOOMJICH).

CrouHble BOABI, MOCTYMAOIINE U3 00BEKTOB KOMMYHAIBHOTO XO351CTBA,
B 3HAUUTEJILHOW CTENEHW 3arpsi3HeHbl cuHTeTnueckumu [IAB, marorenHoii
MUKPOGIOPOH, AULIETIIMCTAMUA U MHBIMHU TUITAMH 3arps3HUTEIICH.

Haubonee TtpyaHOOUUIITAEMBIMU SIBJISIIOTCA BOJBI  «ApcenopMuTtrain»,
KOKcOXxuMH4ueckoro 3aBoja, ['OKoB, maxrt, npeanpusaTui NUIeBOl MPOMBIII-
JICHHOCTH, UMEIOIIIME B CBOEM COCTaBE Pa3HOOOpa3HBIC KIACCHI OPTaHUYECKUX
Y HEOPraHUYECKUX BEIIECTB, PAJUOHYKICUIbI U T.I.

OnHOM M3 COCTABJISIIOIIMX CTOYHBIX BOJ SIBJSIFOTCSI CUHTETUYECKHE I1O-
BepXHOCTHO-akTHBHBIC BeriectBa (CITAB).

CIIAB - BemectBa, KOTOPbI€ UCHOJB3YIOTCS B MPOMBIIIEHHOCTA U B ObI-
Ty KakK MOIOIINE CPEACTBA, MOHWKAIOIIUE MOBEPXHOCTHOE HATSHKEHUE BOJBI.
Wx rcnonab30BaHre 4YacTO COMPOBOXKIAETCS TEHOOOPA30BAHUEM.
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C xumunueckoit Touku 3penusi CIIAB npencraBisior coboii oprannyeckue
BEILECTBA C THAPOPMIBHBIMU U THAPOPOOHBIMU YYACTKaMHU COBEPIICHHO pa3-
JUYHOTO XUMUYECKOT'O CTPOECHHUSI.

Bce CITAB mnoapasnensrorcs Ha 6 OCHOBHBIX rpymi. noHoreHHbie [1AB;
katnonnble ITAB; annonnsie ITAB; Henonorenusle I1AB; ajJKHINmOIUTIIOKO-
3UbI; ATKWIOIUITOKCUIATHI.

[To Tuny runpodunsubix rpynn CIIAB nensit Ha MOHHBIE, WM UOHOTEH-
HbIC, 1 HCMOHHbIE, UK HenoHoreHHele. Monnusie CITAB auccouuupyroT B BOJiE
Ha WOHBI, OWH M3 KOTOPBIX 00JIaal0T aJCcOPOIMOHHOM (TOBEPXHOCTHOM) aK-
TUBHOCTBIO, JIpyrue (IPOTUBOHMOHBI) — aJCOPOIIMOHHO HEAaKTUBHBL Ecimu an-
copOIIMOHHO akTuBHBbIC aHWOHBI, CITAB Ha3bpIBatoTCs aHMOHHBIMH, WJIM aHUO-
HOAKTUBHBIMH, B MPOTUBOIOJIOKHOM CITy4yae — KATUOHHBIMH, UM KaTHOHOAK-
TUBHBIMH.

Annonsble CITAB — opranudeckue KUCIOTHI M UX cojid. KaTnoHHbIe —
OCHOBaHHA, OOBIYHO aMHUHBI PA3JIMYHON CTENEHU 3aMelleHus], U ux coiu. He-
koropsle CITAB coxepkar U KUCIOTHBIE, U OCHOBHBIE TpylIIbl. B 3aBucuMoctr
OT YCJIOBUM OHHU MPOSIBJISIOT CBOMCTBA WJIM aHUOHHBIX, Win KaTUOHHBIX CIIAB,
MOA3TOMY MX Ha3bIBAIOT aM(poTepHbIMH, WK ambonutHeiMu CITAB.

B mupoBom mpousBogctee CIIAB Gosnbliyto 4acTh COCTaBISIOT aHUOH-
Hble BemecTBa. Cpenn HUX MOXHO BBIJIETUTh CIEAYIOUIME OCHOBHBIE T'PYIIIbL:
KapOOHOBBIC KHCJIOTHI M WX COJNH, ANKHICYIb(aThl (CyTb(POIUPHI, ANKHI-
CyJIb(OHATHI U ANKHII-apUIICYIb(OHATHI U JP.).

AnKUICYNb(QOHOBBIE KUCIOTHI — 3TO COEAMHEHHs, Y KOTOPBIX OCTaTOK
CEpHOM KHUCIOTHI 00pa3yeT ruApoUIbHbIN y4aCTOK:

R, CH R,

SO.”

Menbiie Bcero B Mmupe npousBoautcs katnoHHbix CITAB. Anknnammo-
HueBble coeauHeHus (karnoHHble CITAB) comepikar B KayecTBE MOJISPHOTO
KOMIIOHEHTA TMOJIOKUTEJIBbHO 3apsHKEHHYI0 TPETUYHYH) aMMOHHUEBYIO TPYIIITY
(ux ele Ha3bIBAIOT UHBEPCHOHHBIMU MbLIaMK). OHHM TIPOSABISIOT OaKTEPHUIIH/I-
HOE JICUCTBHUE:

+
M {CH3:'2 - Rz

R,

Bropoe mecto (mocie aHMOHHBIX) MO 00BEMY MPOMBIIIJICHHOTO MPOU3-
BoacTBa 3aHmMaroT HenoHHble CIIAB. YV moOMMOKCHUAITHIIEHOB, COEIMHEHHUU
HEMOHHOTO XapakTepa, TuApoQuIbHAS YacThb MOJICKYJIBI CO3/1aeTCsl 3a CUET
cupToBbIX Tpynn OH. [TonrokcuaThaeH MoKeT 00pa3oBaTh CIOKHBINA APUp €
OCTaTKOM KUPHOU KHUCJIOTHI WJIM MPOCTON 3(UP C OCTATKOM BBICOKOMOJICKY-
JIAPHOTO CHUPTA:
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R - (CH, - CH,O)nH

rie R — ocTaTok )KMPHOM KHCIOThI MM BBICIIETo criupTa [2].

AccopTuMeHT BhilTyckaeMbix B HacTosiee Bpemst CITAB Benuk. Paznoo6-
pa3ubl U obnactu npumeHenusi CITIAB. Muposoe npoussonctso CIIAB co-
cTaBiisgeT 2-3 Kr Ha aymry Hacenenus B ron. [Tpumepno 50 % npowusBogumbix
CIIAB ucnonb3yercst it ObITOBOM XUMHH, OCTAJIbHOE B MPOMBIIUICHHOCTU U
CeIbCKOM Xo03siicTBe. OIHOBPEMEHHO C €XKETrOAHBIM POCTOM IPOU3BOCTBA
CITAB, cooTHolIeHHE MEXAY MX MPUMEHEHUEM B OBITY M MPOMBIIUICHHOCTH
M3MEHSIETCs], B M0JIb3Y MPOMBIIIIEHHOCTH.

CIIAB naxonsat npumenenue 6osiee uem B 100 orpacisix HapoJHOTO XO-
3siicTBa. bonbmas yacte npousBoguMbix CIIAB, ucnonb3yercss B cocTaBe
MOIOIIIUX CPEACTB, KOCMETUKE, B MPOU3BOJICTBE TKAHEW M M3JIETUI HA OCHOBE
CUHTETHYECKUX M TPUPOAHBIX BOJIOKOH. K kpymubiM motpebutensm CITAB,
OTHOCATCA: He(TsIHAs, XUMUYECKAsl, YrojbHasi, METaJUTypruieckas, nuiienas,
OyMakHasi IPOMBIIIEHHOCTb, CEITbCKOE XO3SIICTBO.

OcHoBHoe npumeHeHne CIIAB — 310 npumeHeHne B KaueCTBE aKTUBHOTO
KOMITOHEHTA MOIOIIUX U YUCTSIIUX CPEJCTB, MblIa, amnyHeil. Takxe CITAB
MCIIOJIB3YIOTCS B HEOOJBIINX KOJIMYECTBaX B 3yOHOI MmacTte, J0ChbOHAX, TOHMKAX
U IPYTUX TMPOIYKTaX.

B Merammyprun smynscun CITAB ucnosib3yrores [uisi cMa3Ku IPOKATHBIX
ctaHOB. OHU CHMXAIOT TPEHUE M YCTOWMYMBBI MIPU BBICOKUX TeMIEparypax, To-
r/1a KaK Macjo Cropaer.

Hcnons3oBanue meHOOOPa3yIOIMMX COCTaBOB i OOpbObI C TBUIBIO B
YTOJIbHBIX IIaXTaxX IIMPOKO MPUMEHSIETCS MPAKTUYECKU BO BCEX MPOMBIILICH-
HBIX CTpaHaXx.

[Tpu medTenoObrun CITAB mpumensroTcs mis ruapodoOu3anud mpusa-
OOWMHOM 30HBI TUTACTA C IEIbI0 yBenudeHus Hedreormaun. B HedTsHON TIpO-
MmbiieHHocT CITAB Takke eie MpUMEHSIOT sl PEelIeHHs] APYTod OYEHb
Ba)KHOU IIPOOJIEMBI — 3TO OYMCTKA BOJIHON MOBEPXHOCTH OT HEPTSAHOM IUICHKH,
KOTOpasi MOSBJISIETCS MOCIIE NOBPEKACHUS HEPTAHBIX TAHKEPOB.

[IpoBeneHHbIE UCCIENOBAaHUS MTOKA3aIH, YTO, BO-TIEPBHIX, HEPTSIHAS TIJICH-
Ka 9KpaHHUPYET «yIbTpaduoJIeT COJIHIIA» OT MOBEPXHOCTHBIX MHUKPOOpPTaHHU3-
MOB, ¥, BO-BTOPBIX, HEPTh MaryoHO BIUSET Ha KU3HEICATEIHHOCTh MUKPOOP-
TFaHU3MOB, PbIO U MOPCKUX MJICKOIIUTAOIINX.

B 70-¢ roxer 20 Bexa B psaae crpan (Aunrmus, Slnonus, ®pannus, CCCP)
ObLTH pa3paboTaHsbl 1Ba THIA cpeAcTB Ha ocHoBe CITAB mis nukBuaanuu Hed-
TSHBIX 3arPS3HEHNNA HA MOPCKOU MOBEPXHOCTH:

a) aucrepratopbl He(TH, CIOCOOCTBYIONIUE pa3pylICHUIO HeDTIHON
IJICHKU,;

0) «cobupaTenu» He(TH, MO3BOJISIOIIAE YBEIUYUTh TOJIINWHY IJICHKU B
COTHHM pa3 C NOCIIEIYIOIIUM €€ COOPOM MEXAHUYECKUMH YCTPOMCTBAMH.
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OpmHako TyT K€ MOCe0BaIM MHOTOYUCIICHHBIC MyOIUKAIIMU CTIeIhaIu-
CTOB pa3HBIX OTpaciield, AeMoHcTpupytomue nanubie, uto CITAB oxka3biBaroT
0oJee pa3pyIUTENbHOE BIUSIHUE HA )KUBBIE OPTAHU3MBI, YeM HEQTh.

B nocnegnue 5-8 ner aTo nmpotuBopeure ynaaoch npeoaoners. B Hactos-
1iee BpeMsi B COCTaB MPEMapaToB BKIIOYAIOT CMECH HEHOHHBIX, aM(DOIUTHBIX U
docopconepxkamux CIIAB, a Takxke KyJbTypbl MUKPOOPraHU3MOB, 3 dek-
THUBHO pa3pylIalolyX AUCIEPTUPOBAHHYIO HE(PTh.

Yewm xe Tak crpamrasl CITAB a1 sxooruu u yemoBexa’?

Opnu CITAB moryT ObICTpO pa3pyliaThbCs B OKpyXKarouiel cpene u mpo-
JTYKTHI pa3pylieHrs OKa3bIBAIOTCS TOKCUYHBIMH. A JApyrue MOTryT, Ha00OpOT,
HE pa3pylliaThCs, a HAKaIUIMBAThCS B OPraHU3Max B HEIOMYCTHUMBIX KOHIICH-
Tpauusx.

BonsmuacTtBo CITAB 001amaroT ype3BeIYaliHO MIMPOKHUM JHANa30HOM OT-
pHUIIATEeITLHOTO BIMSIHUS KaK Ha OPTaHW3M YeJI0OBEKa M BOJHBIC SKOCUCTEMBI, TaK
U Ha KadecTBO BoAbl. lIpexkne Bcero oHu mpuaarOT BOJE CTOMKHE crienuduye-
CKHE€ 3allaxy U MPUBKYCHI, & HEKOTOPBIE U3 HUX MOTYT CTAaOWJIU3UPOBAThH He-
MIPUSITHBIE 3amaxu, OO0YCJIOBJICHHbIE JPYTMMH COEIMHEHUsIMU. Tak, coaepka-
nue B Boae CITAB B xomnuectse 0,4-3,0 mr/mv® MPUJAET €l TOPbKUM TPUBKYC,
a0,2-2,0 M/ — MBLILHO-KEPOCHHOBBIN 3amax [3].

[lary6no Bnusinue CIIAB na opranusm uenoBeka. CIIAB, Bctymas Bo
B3aMMO/JICHCTBUE C KJIETKaMH, CIIOCOOCTBYIOT PAa3BUTHIO aTEPOCKIIEpO3a, MH-
TeHCU(UKAIIMU OEIKOBOIO U YIJIEBOJHOIO OOMEHA, HAPYIICHUIO (DYHKIUU Tie-
YEHH, 0YEK, IMMYHHOU M PENpOAYKTUBHOM cucteM. [Ipu coBmectHOM npu-
cyrctBun CITAB, TspKenbIXx MeTauioB, IECTUIIUIOB X TOKCUYHOCTh YCHUJIMBA-
eTcsl.

OnHMM U3 OCHOBHBIX (pu3nKo-xumMuueckux cBorctB CIIAB siBisieTcs BbI-
CoKasi TIeHOOOpa3yroIas CocOOHOCTh, MPUYEM B CPABHUTEIHLHO HU3KUX KOH-
nenTpanusx (rmopsaka 0,1-0,5 Mr/z[M3). Bo3HHKHOBEHUE HA MIOBEPXHOCTH BOJIBI
CJIOSl TIEHBI 3aTPYAHSIET TEIJIOMacCOOOMEH BojoeMa ¢ arMoc(hepoid, CHUXKAET
MOCTYIUICHUE KHCIOpoa U3 Bo3ayxa B Boxy (Ha 15-20 %), 3amemisist ocaxie-
HUE W PA3JI0KEHHE B3BECEH, MpPOLECChl MUHEPATU3AIUMU OPraHUYECKUX Be-
IIECTB, U TEM CaMbIM YXY/IIAIOT MPOIIECChl caMmoouuIieHus. bombioe ckoruie-
HUE TEeHBl B PyClIaX peK U BOJAOEMOB MPEMITCTBYET CYJIOXOJICTBY, a TOKCHY-
HocTh CITAB nmpuBoaut xk maccoBoi rudenu puiObl. HekoTopbie HepacTBopu-
Mmbie CITAB, npu nomnajgaHud Ha TOBEPXHOCTh BOJIbI, 00pa3yrOT HEPaCTBOPHU-
MBbI€ TIJIEHKH, pACHIPOCTPAHSIONINECS MPU IOCTATOYHOW IIIONIAAN PACTEKAHUS B
MOHOCJIOH.

Cnocobnocts CIIAB noHmxaTh MOBEPXHOCTHOE HATSXKEHUE MPUBOAUT K
CHIDKEHMIO TIOKa3aTess yJepkuBaHus auokcuaa yriaepoaa CO, B macce BOJIBI.

[Tomamas B Bogoembl, CITAB akTMBHO y4yacTBYET B Ipolieccax Inepepac-
NpeeNIeHss U TpaHCc(hOpMalMU APYTUX 3arps3HSIONIMX BEIIECTB (TaKUX Kak
XJopodoC, aHWIWH, OyTHIIAKPHIIAT, TSOKEIbIC METaJUIbl, MECTHIUALI, HedTe-
IPOAYKTHI, KaHIIEPOI'€HHbIC BEINECTBA U JIP.), AKTUBU3HPYSI MX TOKCHYECKOE
JICUCTBUE.

202



Hemuorue CITAB cunrarorcst 6e30macHbIMU (ATKHAIIIOUATITIOKO3UIBI), TaK
KaK MPOAyKTaMU UX AErpajalMu sBIS0TCA yriieBoabl. OnHako, aacopOupo-
BABIIMCh HA MOBEPXHOCTH YACTHYEK 3EMJIM WJIM TECKa CTENEHb Jerpajiallhu
CITAB camxaercs B pasbl. [loutn Bce CIIAB, ncnonb3yembie B IPOMBIIUICH-
HOCTHM M JIOMAIlIHEM XO34MCTBE, UMEIOT MOJOKUTEIbHYIO aJCOpPOIMI0 Ha yac-
TAYKaX 3€MJIH, [1€CKA, TJIMHBL. [[pn HOPMAJIBHBIX YCIIOBHUAX OHU MOTYT BBICBO-
00X1aTh (IecopOMpPOBaTh) UOHBI TSHKEIBIX METAJIOB, KOTOPBIC yIEPKUBAFOTCS
TUMH YaCTUYKAMH. DTO NMPUBOIUT K MOBBILICHUIO PUCKA ITONAJAHUS ITUX BeE-
LIECTB B OPraHU3M Y€JIOBEKA.

Kpome Ttoro, CITAB HeckonbKO TOPMO3ST pacnaj] KaHUEPOTreHHbBIX Be-
IIECTB, YTHETAIOT MPOLIECCHl OMOXUMHUYECKOTO MOTPEOJICHUsS KUCIOpOJa, aM-
MoHu(pukarmu ¥ HuTpudukauud. CTOYHBIE BOJBI, COAEPIKALIUE MPOIYKTHI
ruapoausa nomudocdatasix CITAB, MoryT BeI3BaTh HHTEHCHBHBIM POCT pac-
TE€HUW. DTO, B CBOIO OYEPEAb, IPUBOJMUT K 3arpsA3HEHUIO PAHEE YHCTBIX BOJO-
€MOB: II0 MEPE OTMUPAHUS PACTEHHM, HAUWHAETCS UX THUEHHUE, a BOJA O0eaHs-
€TCsl KUCIOPOAOM, YTO YXYAIIAET YCIOBUS CYLIECTBOBAHUS IPYruX GOpM KU3-
HU B BOJIE.

[TpucyrctBue CITAB B CTOYHBIX BOJAX MPUBOJIUT K MOBBIIICHHUIO AIUJE-
MHUOJIOTHYECKOW OIMACHOCTH BOJIOEMOB, TaK KaK CIHOCOOHBI CTHUMYJIHUPOBATH
POCT U COXpaHEHUE MATOTE€HHBIX MUKPOOPTAHU3MOB, a TaKXKe CIOCOOCTBYIOT
XUMHUYECKOMY 3arps3HEHUIO BOJbI BEIIECTBAMHM BBICOKON OMOJIOTMUECKON aK-
TUBHOCTH.

bonpmmHcTBO CITAB M npoayKThl UX pacnaja TOKCHYHBI IS Pa3IUYHBIX
rpymI THAPoOHOHTOB: Mukpoopraunmzmos (0,8-4,0 mr/mm’), Bogopoceit (0,5-
6,0 MF/I[Ms), oecmozponounsix (0,01-0,9 MF/I[MS) JaKe B MajIbIX KOHIICHTpAI[H-
X, 0COOCHHO Mpu TocTosTHHOM Bo3aeicTBrun, CITAB crmocoOHBI HakamIMBaTh-
Csl B OpraHu3Me U BbI3bIBaTh HEOOpAaTUMBbIE MATOJIOTMUECKUE U3MEHEHUS.

IHocranoBka 3aganus. PaccMOTpeTs BUIBI, CTPOCHUE, NCTOYHUKH U Xa-
PAKTEpUCTUKM PA3JIMYHBIX BHJIOB CHUHTETUYECKUX IOBEPXHOCTHO-aKTHUBHBIX
BEILIECTB; YCTAHOBUTH UX BIMUSHUE HA KUBBIC OPTaHU3MBI; IPEIJIOKUTH METOBI
YCTpaHEHUS.

N3io0xkeHue marepuana u pesyibTarbl. Takum o0pa3oM, HEOOXOAM-
MOCTh OUUCTKU cTOUHBIX BoJ OT CITAB oueBunna. s 3ppexTuBHON OUNCTKH
ctouHblx Boa oT CIIAB mpuMeHSIOT paznuyHble METOIbI: XUMHUUYECKHe, (hu3u-
YyecKkue, OMoJIOrnuecKue, copouuio, NeHHOE GpakiMOHUPOBAHUE, KOATYIISIIHIO,
BbIIIAPUBAHUE, YIbTPAPUIBTPALNIO, O30HUPOBAHUE U JIP.

Bri6op meTona ounctku ot Toro win uHoro Bujaa CITAB 3aBucut oT KOH-
uentpauuu CIIAB B crounbIX Bogax, xumuyeckou nmpupoasl CITAB, ot Hanu-
Yusl B BOJHBIX CTOKAaX OPraHWYECKUX U HEOPraHUYECKHUX IPUMECEN, CTOUMOCTH
Y HEOOXOJIMMOM CTEIEHH OYUCTKHU.

K xumMuueckuMm mertonaM o4ucTKU cTOYHBIX BOoJ oT CITAB oTHOCAT HEN-
TPaJIU3alAI0, OKUCICHUE U BOCCTAHOBIEHHE. VX NPUMEHSIOT I yNaleHUs
pPacTBOPEHHBIX BEILECTB, a TAKXKE€ B 3aMKHYTBIX CHUCTEMaxX BOJOCHAOXKEHUS.
JUis XMMHYECKOM OYMCTKH CTOYHBIE BOJbI, COJAEpXKallhe HEePTENpPOAYKTHI,
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XJIOPUPYIOT U 030HUPYIOT. [locine Mexanndyeckoil U (PU3NKO-XUMHUUECKON OUu-
CTKU CTOYHBIE BOJIbl HAIPABIIAIOTCS HAa OMOJIOIMYECKYI0 OYUCTKY, KOTOpas 3a-
KJIFOYAETCS B OKHUCJIEHUM OPraHWYECKUX 3arpsi3HEHH MUKPOOPraHU3MaMH.
buonornueckoe okucnenue CIIAB mpoBoAsT Kak B €CTECTBEHHBIX YCIIOBHSIX
Ha MOJISIX (PUIBTPALIMU, OPOIICHHS U B OMOJOTUYECKUX MIPYJaX, TaK U B UCKYC-
CTBEHHO CO3JaHHBIX yCIIOBUAX Ha OMO(QUIBTPAX U B a9POTEHKAX. AIPOTEHKH —
IPSIMOYTOJIbHBIE PE3EPBYaphl, 10 KOTOPBIM MPOTEKAET CTOYHAS BOJIA, CMEIlIaH-
Has C aKTUBHBIM WJIOM, TJ€ MPOXOAUT ee Ouoxumuueckas ouuctka. [loss
bunbTpanuy, opoueHus U OMOUILTPbl PYHKIIMOHUPYIOT 32 CUET TOUYBEHHBIX
OMOLIEHO30B, OMOJIOTMYECKHUE MPYAbl U a3POTEHKH — 3a CYET OMOILICHO30B 3TUX
BOJ0eMOB. [lo3TanHas AeCTpyKIMs BBICOKOMOJEKYISIPHBIX COCAUHEHUN, K KO-
TopbiM OTHOCcATCS U CIIAB, ocyiecTBisieTcss MHOTOYUCICHHBIMU TPYIIIaMHU
MUKpOOpraHu3MoB. Benymumu abnotuyeckuMu (pakTopamu, peryaupyomumMu
HAIPABJICHHE MHUKPOOMOIIOTUYECKUX IMPOIIECCOB, SIBIAIOTCS TeMIeparypa H
COJIEpXKaHNE PACTBOPEHHOIO B BoJe Kuciopoaa. bonsmmuacTBo CITAB, BeIIyC-
KAEMBIX COBPEMEHHOW INPOMBIIUICHHOCTBIO, OYE€Hb MEUVICHHO OKHCIISIFOTCH.
He3naunrtenbHOE OMOXUMHUUYECKOE OKUCIEHUE — ATO OJIHA U3 OCHOBHBIX NPUYHH
HapYIICHUS CaMOOYHIIEHUS BOjI0eMOB. Y cToiunBocTh CITAB k Onoxmmude-
CKOMY OKHWCJICHHIO SIBJISIETCSI MPUYMHON HAKOIUICHUS MX B BOJHBIX OOBEKTaX,
OCOOEHHO B JIOHHBIX OTJIOKEHHSX, YTO, B CBOIO OU€pE/b, MPUBOIUT K CHUXKE-
HUIO CaMOOYMILAIOIIEH CIOCOOHOCTH MPUPOJAHBIX BOJ U CO3/1Aa€T ONACHOCTb
BTOPUYHOI'O 3arps3HEHUs BOJAOEMOB M BOJOTOKOB. VIMEHHO 1O 3TOW mpUYMHE
CITAB BxomsT B rpynmy HauboJiee pacipOCTPAHEHHBIX B MOBEPXHOCTHBIX BO-
Jax 3arpsi3HAMMX BemiecTB. [IpoOaemsl, CBA3aHHBIE C OUMCTKOM OT HUX BO/I-
HBbIX OOBEKTOB, TPUOOPEIN 3a TOCJIEIHEE BPEMSI OCOOYIO OCTPOTY U aKTyaslb-
HOCTb.

broxummuueckoe OKHCIEHHE — ITO METOJ, KOTOPBIA IO3BOJSET CHU3HTH
OMOTEeHHYI0 HArpy3Ky Ha BOJHbIE OOBEKThl MpPHU OUYHUCTKE KOMMYHAJIbHO-
OBITOBBIX CTOKOB, HO HE PEIIaeT MpoOsieMy MOJHONH OYUCTKUA CTOYHBIX BOJ OT
TaKUX TPYJHOOKHCIISIEMbIX OpraHndyeckux Bemiects, kak CITAB.

Jnst ynanenus Hebonbiux konudectB CITAB u3 crounbix Boj (He Oosee
100-200 mr/m) mpuMeHSICTCS MPEKIC BCETO aaCcOPOIMOHHAS OYMCTKA HA aKTH-
BUPOBAHHBIX YIJSX M JAPYTUX COpOEHTaX, HCIOJIb30BAHUE HOHOOOMEHHBIX
cMoJ. [IpuMeHeHrne akTHUBUPOBAHHBIX YIVIEM MMEET CBOM CYLIECTBEHHBIM HeE-
J0CTAaTOK — HU3Kas copOuronHas eMkocTh o CITAB. [loaTomy oaHuM U3 TexX-
HUYECKUX HAMpaBJICHUN pEUIeHUs] ATOW MpoOJeMbl SBISETCS pa3padoTKa
(GUIBTPYIOINX MaTepUaIoB, KOTOPbIE 00J1aAal0T XOPOIIe COpOIIMOHHON CIO-
coOHocTthio kK CITAB u Hedrenpoaykra.

bonee rapdpexruBabIM MeTo0M ynanenust CITAB u3 cTouHBIX BOJI SIBIISIET-
cs uoTarus. JlocTouHCTBOM (DiioTalMK SIBISIETCS HEMPEPBIBHOCTDH MpoIlecca,
HIMPOKUN JUana3oH MPUMEHEHHUs, HEOOJbIINE KalUTalIbHbIE U 3KCIUTyaTalu-
OHHBIE 3aTPATHI, IPOCTOTA ANNAPATYPbl, CEIEKTUBHOCTbH BBIIEIEHUS IIPUMECEN
[0 CPaBHEHUIO C OTCTaMBaHUEM, OOJIblIasi CKOPOCTh Ipoliecca, BbICOKAas CTe-
nerb ouucTku (95-98 %), BO3MOKHOCTD PEKYIEpallul YAAJCHHBIX BEIICCTB.
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dnoTanus CONpPOBOXKAAETCA a’paluell CTOUHbIX BOJ. Bce 310 cmocoOcTByer
YCHEIMIHOMY HPOBEAEHUIO MOCIEYOIINX CTaANN OYMCTKN CTOYHBIX BOJ,.

Jns noBeimieHust 3GpGEeKTUBHOCTA (HIOTAIMOHHON OYHUCTKH MPUMEHSIOT
KOAaryJsiHThl B BUJIE PAacTBOPOB CysbdaTa aJlOMUHUA, Cylbdara u xjopuaa
xene3a (II), oOpasyrommx B MIETOYHON Cpejie HEPACTBOPUMBIC eI THIIPO-
KCHJIOB METaJJIOB.

Pa3HOBUIHOCTBIO (uiOTAlUU ABISIETCS JIEKTPOQIOTALMOHHBIA M 3JIEK-
TPOKOATYJIALIMOHHBIM METOJbl OUMCTKU BOJBI. JTOT CIIOCOO OYHUCTKH CTOYHBIX
BOJ UMEET PsiJl MPEUMYIIECTB 10 CPABHEHHUIO C IPYTUMU Crioco0aMu. ITO mpe-
’JI€ BCEr0 — MPOCTOTA ammapaTypbl U HECIOXKHOCTh €€ 00CIyKUBaHUs, BO3-
MO>XHOCTb PETYJIUPOBAHUS CTENIEHU OYUCTKHU CTOKOB B 3aBUCUMOCTH OT (hazo-
BO-JIUCIIEPCHOTO COCTOSIHUSL IyTEM HW3MEHEHHsI TOJBKO OJHOIO Iapamerpa
(TUIOTHOCTH TOKA) B TEXHOJIOTHYECKOM ITIPOIIECCE; BBICOKASI CTENECHb TUCIIEPC-
HOCTH Ta30BbIX Iy3bIPHKOB, obOecneunBaromas 3)pPeKTHBHOCTh MPHUINIIAHUS K
HUM HEPACTBOPUMBIX MPUMECEH; ONOJHUTENbHAS MUHEpAIU3AIUs PacTBOPH-
MBIX OPraHUYECKUX 3arpsi3HEHUN C OJJHOBPEMEHHBIM 00€33apaKuBaHUEM CTO-
KOB 3a CUET 00pa3yIoIIMXCs HA aHOJIE€ MPOIYKTOB AJIEKTPOIN3a — aTOMAapHOTrO
KHUCIIOPO/a U aKTUBHOTO XJIOpa.

BbiBobI M HampaBJ/ieHUe JAJbHeHIIUX UccjieoBaHuil. B 3akimouenue
CJIelyeT OTMETUTh, YTO U3BECTHBI U APYTHUE Pa3HOOOpa3HbIE CIIOCOOBI AJI OYH-
CTKHM IIPOMBIIIIEHHBIX CTOYHBIX BOJ OT CITAB. Kaxnplii U3 HUX HMEET CBOU
MIPEUMYIIECTBA U HEAOCTATKU. B 1emnom »xe ouncrtka ctounbix Box ot CITAB —
CJIOHAs, KOMIUIEKCHAs 3a/1a4a, KOTOpas TOCTUTAaeTCs LIENbIM PsIIOM MEXaHU-
YECKHUX, COPOIIMOHHBIX M OMOXUMUYECKUX METOIOB.
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