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BBEJEHUE

[TognepxaHue YUCTOTHI B IOME CUMTAETCS OJIHOM M3 OCHOBHBIX MOTPEOHOCTEH YelIOBEKa.
YucTple KOMHATHI, Me0EIb, OfIeKaa, 000pYI0BaHHUE, anapaTypa, aBTOMOOMIIb, CTOJIOBBIE TIPUOOPEI,
II0CYy/1a HE TOJIBKO BBIMVIAJAT 3CTETUYHO, HO U COOTBETCTBYIOT CAHUTApHBIM HopMaM. O0Ien3BecT-
HO, YTO YMCTOTA — 3aJIOT 370pOoBbs. HeyIMBUTENBHO, UTO B MOBCEHEBHOW JKU3HHM HAC OKpY)KAeT
MHOYKECTBO YUCTSIIMX U MOIOLIMX CPEACTB OBITOBOM XMMHHU: )KMJKUE W TBEPble MbLIA, CPEACTBA
JUISL MBIThSI TIOCYJIbl, CTEKJIOOYMCTUTEIHN, CUHTETUUECKUE MOIOIINE CPEJICTBA (CTUPAJIbHBIE ITOPOLI-
KH), ISITHOBBIBOJIUTEIN, OTOETIMBATENH, YUCTALINE CPEJICTBA ISl [yXOBOK U KYXOHHBIX IIJIUT, CPE-
CTBa JUISl YXO/a 32 CAHTEXHUKOW U MHOTHE JIpyrue. 3HaHUs O COCTaBe U CIoco0e MPUMEHEHUS TOro
WJIA MHOTO CPEICTBAa HEOOXOAMMBI M CTAHOBSITCS OCOOEHHO aKTyallbHBIMH, Koraa Tpedyercs Oe-
PEKHO OYUCTHTH KaKyIO-THOO 3arps3HEHHYIO MOBEPXHOCTb, UYBCTBUTEIbHYIO K IMOBPEKICHUIM;
BBIOpaTh CPEJICTBO OE30MAaCHOE B MCIOJB30BAHUU; PEIIUTH BOIPOC O COOTHOLIEHUH CTOMMOCTH U
3¢ (HEeKTUBHOCTHU CpeCTBa.

AKTYaJIbHOCTh M3JJaHUSI HACTOALIETO Y4eOHOIro 1mocodusi oOyclioBI€Ha OrPaHUYEHHBIM IIe-
pEUHEM M TUPAKOM COBPEMEHHBIX JIUTEPATYPHBIX HCTOYHUKOB, OCBAIICHHBIX CPEACTBaM OBITOBOM
xumun. [lonynapueie kaurn Jlanre K.P. «IloBepXHOCTHO-aKTHBHBIE BEIIECTBA: CHHTE3, CBOMCTBA,
aHanu3, npuMeHenue», Xayrans I'. «CpeacTBa A1 OYMCTKU U yXoJa B ObITy. XUMHUs, IPUMEHEHHE,
9KOJIOTUS M 0€30MacHOCTh MmoTpeduTeneii» u crnpaBouHUK «Il0BEpXHOCTHO-aKTHBHBIE BEIIECTBA U
KoMmno3uuum» nox penaxuuen [lnernesa M.IO. B TeueHre KOPOTKOTO BpeMEHHU OBLIM PacipocTpa-
HEHBI CPEe/IM CIIEHUANINCTOB B 0071aCTH OBITOBOM XMMUU M UMEIOTCS 1aJIeKO HE B KaXKJIOM YHUBEPCH-
TETCKOM OMOIHMOTEeYHOM (OH/IE.

Oco0eHHOCTh TAaHHOTO Y4eOHOTO IMTOCOOHS 3aKITI0UACTCS B TMONBITKE HAMTH HAyYHO 000CHO-
BaHHbBIE OTBETHI Ha BONPOCHI, CB3aHHBIE CO CBOWCTBaMHM, MOJIy4YEHHUEM, IPUMEHEHHEM U Oe3omac-
HOCTBIO HamboJlee pacIpOCTPAHEHHBIX BUIIOB CHIPbS U MPOAYKTOB ObITOBOW Xxmmuu. [locobue co-
CTOHUT M3 TPEX IJaB, MOCBSILEHHBIX CHIPbEBBIM KOMIIOHEHTaM M CPEACTBaM OBITOBOI XUMUM, & TaK-
e Tpo0eMaM BOJONOJATOTOBKY Ha MPeNnpuaTusaX ObiToBol xumun. Hambonbiee BHUMaHue y/ie-
JIEHO PACCMOTPEHUIO KOMIUIEKCOHOB M TIOBEPXHOCTHO-akTHBHBIX BemiecTB (IIAB) B cpeacTBax Obl-
TOBOH XUMHH. Martepuai mocoous NpeCcTaBIeH B BUIEC TEMATHIECKUX CTATEH.

B mepBoii rmaBe ais KakJIOro ChIphEBOIO KOMIIOHEHTa IpHBeleHa MHpopMaius o0 ero
CTPOCHUH, PU3UIECKUX M XUMHUECKUX CBOHCTBAX, MPOMBIIUICHHBIX CIOCO0AaX IMOyYeHHsI, METO-
Jlax OLIEHKHM COCTaBa M CBOWMCTB, 0€30IMaCHOCTH, OCHOBHBIX NPOU3BOAMTENSIX M MOCTAaBILMKAX, a
TaK)Ke 00JIaCTSIX TPUMEHEHHUS.

Bo BTOpOi1 rinaBe NmpH ONMCAHMM MOIOLIETO WJIM YHUCTSILErO CPEACTB PACCMOTPEHBI Clle-
IYIOIIME €r0 XapaKTePUCTUKU: TUI yAAJISEMBbIX 3arpsA3HEHUN; IPUHILIMI AEUCTBUS CpPEJICTBA Ha 3a-
I'PA3HEHMS; TUII IOBEPXHOCTH, HA KOTOPOM HaXOIUTCS 3arpsi3HEHUS; OCHOBHBIE CBOMCTBA CPENICTBA;
0a3oBas pelenrtypa; crnocod MpuMeHeHUus; 0e30MacHOCTh HMCIOJb30BaHUSI CPEICTBA; YIAKOBKA;
CPOK 'OJJTHOCTH.

B riaBe, nocBsiiieHHOM po0iemMaM BOAOMOATOTOBKH, PACCMOTPEHbBI TEXHOJIOTUH YIy4Yllle-
HUS KauecTBa UCXOAHOM BOABI MyTeM 00e33apa’kuBaHMsI U YMATYEHUSI METOJIOM HOHHOTO OOMEHa.

[anHoe yueOHOe ocobue npegHa3HaueHo, IPEKIE BCEro, Ul CTYJAEHTOB-MarucTpoB, U3y-
YalOIUX CIELKYPChl B 00JIaCTH OBITOBBIX XUMHKATOB. [locobue Taxke OyneT Moje3Ho yJaiumes,
yIayOJIeHHO 3aHUMAarOIIUMCS XUMUEH, CTyIeHTaM-XUMHUKaM U BCEM YMTATENsIM, HHTEPECYOIIUMCS
Hay4YHBIMU U TEXHOJOTMYECKUMHU CTOpPOHaMM Hamel >ku3Hu. Kpome Toro, mocoOue mpuUroaurcs
XUMHKaM-TEXHOJIOTaM MPEINPUITUH-IIPOU3BOIUTENEH CPEJICTB OBITOBOM XHMHH, COTPYIHUKAM
KOMIIaHUH-TIOCTABIIUKOB CBIPbsI, KEIAIOIUM OBICTPO MOIYYUTh MH(OPMAIUIO [0 JAHHOW TeMaTH-
K€ U y3HaTh O HOBBIX TEHJCHIMX B c(epe ObITOBOM XUMUH.



I'JTABA I. KOMIIOHEHTBI BBITOBBIX CPEACTB JIJIA YNCTKHU U YXOJA
KOMILIEKCOHBI B TOBAPAX BBITOBO XUMHHU

ITpu mpou3BoACTBE M MPUMEHEHUU CPEACTB OBITOBOM XMMHUHU BO3HHMKAE€T HEOOXOAMMOCTb
MIPEIOTBPALLEHHUS HEKENATEIBHOTO JEHCTBUS Pa3IMYHbIX HOHOB METAJJIOB, COAEPIKALLUXCS B pac-
TBOPE, & TAKXKE yNAJICHHUsS HEPACTBOPUMBIX COCIUHEHHM METAJJIOB, 3arpA3HAIONIMX ITOBEPXHOCTD.
JlaHHas 3a/1aua pemaeTcs C UCTIONIb30BaHUEM KOMILJIEKCOOOPa3yIOLMX BELIECTB, CIIOCOOHBIX 00pa-
30BBIBaTh C MOHAMM METAJUIOB KOMIUIEKCHBIE COCIUHEHMS M TEM CaMbIM yMEHBIIATH WIIU IOJHO-
CTBIO TMPEAOTBpAlIaTh UX HeraTMBHOE Bo3zaelcTBHe. Cpeau pa3zHOOOpa3HbIX KOMILIEKCOOOpa3oBa-
Teselt HanOoee 3(p(PEeKTUBHBIMHU SBISIOTCS KOMIIEKCOHBL. KOMIUIEKCOHaMM Ha3BIBAIOT OpraHUye-
CKHE COEIMHEHMS], COJIepKAIE B MOJIEKYJIE AJIEKTPOoAOHOpHbIe aToMbl N, S, O, P, a Takxke kapOok-
cuibHBIE, (POCc(HOHOBBIE, aPCOHOBEIE, CYJIH(OHOBBIE U Ap. TPYIIIEL, CIOCOOHBIE 0OPA30BHIBATH KO-
OpAMHALIMOHHBIE CBSI3U C MOHAMM MeTaiia. OTINYUTENIbHOW 0COOEHHOCTBIO KOMIIEKCOHOB SIBJISI-
eTcs CoZIepKaHle B MX MOJIEKyJie TPEX U Ooliee AIIEKTPOOHOPHBIX IEHTPOB. B pe3ynprare mpucoe-
JMHEHUS MOHA MeTajljla K KOMIIJIEKCOHY 00pa3yloTcsl HUKIMYECKHE CTPYKTYphI — XeNaTsl (0T rpeye-
CKOTO — KJICIIHA). B COOTBETCTBUM C TEPMUHOM «X€JIaT» KOMIUIEKCOH CIIEAyeT IPEACTaBISITh B BU-
Jie KaKoro-To Kpaba, KOTOpBIA MPOYHO 3aXBaThIBA€T MOH MeTajlla, U 4eM OoJjbllle KIEIIHEeH, TeM
MpOYHEe 3aXBaT. 3aMbIKaHUE IIUKJIOB MPH 00PA30BaHUN KOMIUIEKCOHATOB (KOMITJIEKCHBIX COEINHE-
HUIl MOHOB METAJIOB C KOMIUJICKCOHAMH) SBISETCS BAXKHBIM (PAaKTOPOM, OOYCIABIUBAIOIIUM HX
BBICOKYIO ycToiunBocTh. Ha puc. 1.1 mpesacrasiiena rpadudeckas GopMyiia STHICHINAMHUHTETPA-
alierata MeTajula, B KOTOPOW KOMIUIEKCOH, UMEIOLINM 6 3JeKTPOJIOHOPHBIX LEHTPOB, 0Opasyer 5
XEJIATHBIX IUKJIOB.
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Puc. 1.1. DTunenanaMuHTeTpaaneTaT MeTasia

CuHTE3 NepBBIX KOMILJIEKCOHOB ObLT ocyecTBiEH emé B koHle XIX B. Hauanom npomsimi-
JICHHOTO MPOM3BOJICTBA KOMIUIEKCOHOB MPHUHATO cuuTaTh 1936 r., kKorma Hemenkas pupma «Farben
Industrie» BbIMyCTHIIa HA MUPOBON PBIHOK MPOAYKTHI 71l YMSTYCHHSI BOJBI C 3aMaTeHTOBAaHHBIMU
HazBaHusMH TpuioH A u Tpunon b, npeacrasnstomue co00il HATPUEBBIE COJIM HUTPUIIOTPUYKCYC-
HOM ¥ ATWJIEHANAMMHTETPAYKCYCHOM KUCIOT. B 3T0 ’ke BpeMs Hauanuch MHTEHCHUBHBIE UCCIIEI0BaA-
HUS CBOKMCTB, CIIOCOOOB CHHTE3a W 00JIacTe MpUMEHEHUsT KOMIUICKCOHOB. B Hacrosiee BpeMs ac-
COPTUMEHT MPOMBIIUICHHBIX KOMIJICKCOHOB, B BHJI€ KUCJIOT M Pa3IMYHBIX COJIEH, HACUUTHIBAET 00-
nee 200 Bugos (Tabm. 1.1).

[TpuMeHeHHE KOMIUIEKCOHOB, KaK M JIIOOBIX APYTHX BEIIECTB, OCHOBBIBACTCS MHCKIIOUH-
TEJbHO Ha CBOMCTBAaX 3TUX coeauHEHMH. PaccMoTpuM noapobHee XapakTepUCTUKUA KOMILJIEKCOHOB,
KOTOpbIE 00YCIIaBIMBAIOT UX UCTIOIB30BAHUE B MMPOAYKTAX OBITOBOM XUMHH.

Komnnexconvr obpazyrom ycmotiuugvle KOMNIEKCHble COCOUHEHUS C UOHAMU MEemailos 8 CIMexuo-
MempuiecKux KOHYeHmpayusax 6 WupoKkom ouanazone 3naveruil pH

OCHOBHBIMH XapaKTEPUCTUKAMHU KOMIUIEKCHBIX COECIMHEHHMU SIBISIIOTCA MX COCTAB M KOH-
cranTa ycroiuuBoctH (). Kak yxe ynmomMuHanocs panee, KOMIZIEKCOHATHI UMEIOT HauOoJIee BBICO-
KM€ 3HaYCHHsI KOHCTAHT yCTOMYMBOCTH B CPABHEHUH C JIPYTHMH KOMIUIEKCOOOPA3yIOMIMMHU areHTa-
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Mu. J[1s CBA3BIBaHMSA MOHOB METAJJIOB B KOMIUIEKCOHATHI IOCTATOYHO YK€ CTEXHOMETPHUYECKOIO
KOJINYEeCTBAa KOMILJIEKCOHA, YTO, 0€3yCJIOBHO, BaXKHO MpPU NPUTOTOBICHUU KOHLEHTPUPOBAHHBIX
IIPOAYKTOB U CHMXKEHMS UX ChIphEBON CTOMMOCTH. Ilpu cocTaBieHuu peunentyp cpencTB ObITOBOH
XMUMHU HEOOXOIUMO IMOMHHUTH, YTO SKBUBAJICHTHOE B3aMMO/ICHCTBHE NOHA METaJlIa U KOMIUIEKCOHA
OIIpeIeNAeTCsl UX MOJIBHBIM OTHOILIEHUEM, a He MacCOBBIM. [Ipy1 0AMHAKOBOW CTOMMOCTH KOMILIEK-
COHOB IPENOYTUTENIbHEE UCTIONB30BaTh MPOAYKT ¢ MEHbIICH MOIIpHON Maccoi (Tabdm. 1.1). Ipa-
BUJIO CIIPABEUINBO, €CIIM MOJIBHBIN COCTaB KOMIUIEKCOHATOB OJJMHAKOBBIM, a KOHCTAHThI UX yCTOH-
YUBOCTHU OJIM3KU MEXKTY COOOM.

Ta6auna 1.1. Hexotopsie ToBapHbIE POPMBI KOMILIEKCOHOB

HasBanue kucnotsl (pycck./aHrm.) Xgﬁﬁ;@iﬁ” M, r/momnb
1,3-TIIponunenanamuaterpaykcycHas kuciora (IIJITA, PDTA) C11N>,OgH; 5 306
2-®ochonobyran-1,2,4-rpukapoononas kuciaora (DBTK, PBTC) C,POgH 270
r I'ITO,
H%(;?\IJIAIE;HHGHI[I/IB.MI/IHTCTPaMeTI/IJI(I)OC(pOHOBaH kucaora (I'J] C1oNaP:O 1 Has 492
I'uapoxcudrTrmaMmuaooucmermindocdononast kuciora (b,

HEMPA) C4NP,O7H 3 249
I'napokcHATUIATUIICHANA CyCHa caora (I'DTA,
lellzzg)leAX )I/I THITHICHIHAMUHTpHYKCycHas kucioTa ('3 /] C1oN,O7Hs 275
I'motamMunanykcycHas kuciora win 1,3-nukapOookcunponas-1- C.NOH 263
umMuHoauykcycHas kuciota (I'JIJIA, GLDA) o

JTHUJIE a eHTaMe ochoHOBa ciota (ATIID,
%[)1:1{ l;FKI/IJ'IP )HTpI/I MuHIneHTameTmiIgochononas kucnora (/1 CoN3P<O<sHag 573
JwrtunenrpuamuanentaykcycHas kucaorta (JITIIA, DTPA) C14N309H23 393
MertunrnuuuaaunykcycHas kuciora (MI'IA, MGDA) C7NOgH ;4 205
Hurpunorpumerundochonoras kucnora (HTD, ATMP) CsNP;O9H 285
Hutpunorpuykcycnas kucnora (HTA, NTA) CsNOgHo 191
Oxcuytmnuaenaudocdononas kucnora (0910, HEDP) C,P,07Hg 206
OTuieHaua eTpaMe ocdoHOBa ciora (OATD,
E]T)P;J"IMI%H MuHTETpaMeTmihochonoBas kuciota (31 CeN2P,O g 436
OtunenauamunaTerpaykcycHas kuciota (OJITA, EDTA) C10N,OgH 6 292

CHHTETHYECKHU U3MEHSS CTPOEHUE U COCTaB KOMIUIEKCOHOB MOKHO YIIPABIISATh MPOLECCAMU
KoMILUIeKcooOpa3zoBanus. Tak, HanpuMep, 3aMeHa aneraTHoil rpynnupoBku B D/ITA Ha rugpokcu-
STUIBHYIO MO3BOJSAET TMAPOKCUATUIITWICHINAMUHTPUYKCYCHON KHCIIOTE NMPHUIAaTh CBOWCTBO W3-
OupaTeabHO B3aUMOJICHCTBOBATH C KAJIBLMEM U MarHueM B CIIa0OKHCIBIX Cpelax, B TO BpeMs Kak
OJITA dbopmupyeT KOMIUIEKCOHATHI C TaHHBIMA METaJJIaMHU TOJBKO B IIEJIOYHBIX pacTBOpax. BhI-
COKasl yCTOMYMBOCTh KOMILJIEKCOHATOB pacIIMpsieT uHTepBasl pH UX CyliecTBOBaHMSA, YTO CIIOCOO-
CTBYET CO3JaHMIO 3(PPEKTUBHBIX KOMIO3UIMI B YCIOBUSIX 3HAYUTEIbHBIX U3MEHEHUHN KUCIOTHOCTU
cpenpl. [Ipupona KOMIIEKCOHA ONpPEAEIAET MOJIBHBIA COCTaB KOMIUIEKCOB C OJAMHAKOBBIM METall-
aom. O3 /1®, Hanpumep, 00pa30BBIBACT KOMIUIEKCHBIE COCIMHECHHSI C KaJbIMEM COCTaBa METaJlI :
KOMIUIEKCOH Kak 1:1, Tak m 2:1, 4yTO nenaer JaHHOE COEOUHEHHUE ropas3io d(p(eKTUBHEE APYTHX
KOMIUIEKCOHOB, (POPMUPYIOLIUX KOMIUIEKCOHATHI TOJBKO MOJbHOro coctaBa 1:1. KoHcTaHThl yc-
TOMYMBOCTH M COCTaB KOMIUJIEKCOHATOB SIBJISAIOTCS CIIPAaBOYHBIMM BEJIMYMHAMU. 3HAs JOTIOJIHUTENb-
HO KOHCTaHTBbI JUCCOLMAIMM KOMIUIEKCOHOB M KOHCTaHTBI THJPOJIM3a MOHOB METAJIOB, MOYXHO
CMOJICTTUPOBATh JI000E paBHOBECHE KOMIUIEKCOOOPA30BaHUS B CUCTEME METall — KOMIUIEKCOH He
MIPOBO/ISL SKCIIEPUMEHTAIBHBIX UCCIIETOBAHUM.

OO11en3BeCTHO, YTO MOHBI TSDKENBIX METAJUIOB (Kele3a, MapraHiia, MEAIu U Jip.) SIBISIOTCS
KaTajau3aTopaMu pa3joKEHUs! MEPOKCUIHBIX COECIUHEHHH U CIIOCOOCTBYIOT OKHCIIEHHIO HEYCTOMl-
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YUBBIX OPTaHUYECKUX COEAMHEHUH. J00aBKM KOMIUIEKCOHOB CBSI3bIBAIOT M MHAKTHBHUPYIOT MOHBI
TSOKENBIX METAJUIOB. J[71s1 cTaOMIM3anny KOHIIEHTPUPOBAHHOW MEPEKUCH BOJIOPOIa M HAAYKCYCHOM
KHUCJIOTHI TIPU MX XPAHEHHM M HCMOJb30BaHWM, MIUPOKo mpuMensor O3D, DATA, ATIIA u
HT®. Jlo6aBku Takux komruiekconoB kak JATITA, ATII®D, DATA, DATD® u ®BTK nenator mpo-
L[ECC LIEJIOYHOI0 OTOEIMBAHUA U Je3UH(PEKIUH IUIAaBHBIM U YIIpaBiseMbIM. [l npeaoTBpalieHus
OKHCJICHHS TyIIUCTHIX BEUIECTB, PACTUTEIBHBIX 3KCTPAKTOB U Macell, Kpacurenen, epMeHTOB, OIl-
TUYECKUX OTOENMBaTeNield U Jp. BBITOJHO MCTONb30BaTh dddextuBabie DJITA u O3 AD. Hebomns-
1IM€ KOHLIEHTPAIMHU 3TUX KOMIUIEKCOHOB 3HAUUTENIBHO YBEJIMUUBAIOT CPOKH XPAHEHUS IPOAYKIIHH,
0COOEHHO B KPUTHYECKHUX YCIOBUAX (BBICOKHE TEMIIEPATYphl, JJIMTEIbHBIH KOHTAKT C OTKPBITHIM
BO3/1yXOM, 3arps3HEHUE MPOJYKTa METAJUICOIEPKAILUMU IPUMECIMU U Ip.).

Wonbl Kanplivg U Mar"us, NPUCYTCTBYIOLIME B padOYMX pacTBOpPaxX, MOTYT OTPHUILIATEIbHO
BJIMATH Ha MEHOOOpA30BaHME M MOIOLIYIO CIIOCOOHOCTb CPEACTB OBITOBOM XUMHH. DTO CBOHCTBO
MIPOSBIISIETCS. BO BCEX CIIydasX, KOI/la COJM KECTKOCTU 00pas3yloT C MOBEPXHOCTHO-AaKTUBHBIMU Be-
IIECTBAaMHU HEPACTBOPUMBIE UM MalloAuccouuupytomue cond. Hanbonee KpUTHYHBI B 3TOM OTHO-
IICHUH COJIM BBICIINX KapOOHOBBIX KHCIOT (MBUIA), AIKWIOCH30JICYIb(OHATHI, AKHICYIb(ATHI.
Ho6asnenne DTA, HTA, O3A®D, IDATA, u Ap. 5KOHOMUYHBIX M JOCTYIHBIX KOMIIJIEKCOHOB B
MOIOIIME U YHUCTSILKE CPEICTBA IMO3BOJISET KOJWYECTBEHHO CBA3aThb MOHBI KaJblUs U MarHus B
pacTBOpUMBIE YCTOHYMBBIE KOMIUIEKCHI M, TaKUM 00pa3oM, HEHTpaln3oBaTh MX HEXEIAaTelIbHOE
neiictue. Penentypsbl, coaepxaniie KOMIUIEKCOHBI, XapaKTepU3yIOTCS BEICOKUMH pa30aBIeHUSIMA
Jake B JKECTKOM BoJE (B TOM YHCIE M MOPCKOM), TOBBIIIICHHONH MOIOIIEH W YHCTALIEH cocoOHO-
cTh0. JI00aBKM KOMIUIEKCOHOB TaKXe MPeaynpexaatoT d3pPeKT nocepeHus: (MHKPYCTUPOBAHUS BO-
JIOKOH) TIpY CTHPKE TKaHEH B ®KECTKOU BOJE.

Hcnonb30BaHre B COCTaBE MOIOLIUX M YUCTAIIUX CPEJCTB HEMOJTOTOBIEHHOM KECTKON BO-
Il MOXKET MPHUBOAMTH K HEXeJaTeIbHOMY MOMYTHEHHMIO M OCAaJKOOOpa30BaHHUIO B FOTOBBIX IpO-
OyKTaX HpU UX IPOU3BOJACTBE U XPAaHEHUH. YMSATYEHHE BOJIbI KOMIUJIEKCOHAMM MO3BOJIIET H30e-
KaTb BBINAJCHUS HEPACTBOPUMBIX COJIEH, YTO OCOOCHHO BaXKHO JJIS PO3PAUYHBIX IMPOTYKTOB.

HepacTBopumelie B BOJIE OKCHIIHBIE U COJIEBBIE IUIEHKA METAJUIOB JIETKO YIASAIOTCS C OYH-
IIaeMbIX IOBEPXHOCTEN ITPU NPUMEHEHNN KOMILJIEKCOHCOAEPKAIIUX cpencTB. PacTBopenue coenu-
HEHUI METAJIJIOB MPU ATOM MO>KHO OCYIIECTBIISAThH IIPU PA3IUYHbBIX 3HAUEHUSAX KUCIOTHOCTU CPEJIbI.
I'mapokcuabl M OKCHIIBI JKeJle3a B KMCIBIX CpeljaX MOTYT ObITh IEpEeBEJCHbI B pacTBOP 3a CUET M3-
ObITKa MPOTOHOB, Jake B OTCYTCTBUU KOMIUIeKcooOpazoBatenei. Oanako, npucyrctsue J/TA,
OB, ATIIA, JATII®D u ap. KOMIUIEKCOHOB B TaKUX CHCTEMaX 3HAYMTEIbHO MHTEHCUPHULIMPYET
MIPOLIECCHI 32 CUET KOMIUIEKCOOOpa30BaHUSI MOHOB JKeJle3a, HaXOAIIUXCS B pACTBOPE U CMEIICHUS
paBHOBecus. B kauecTBe KoMILIekcooOpa3zoBaTesel, ClIOCOOHBIX K B3aUMOJEHCTBHIO C XKEJIE30M B
LIEJIOYHBIX cpeax MOXHO npeanoxuth ' DJITA u rmokorentoHat. /s yaanieHus HEpacTBOPUMBIX
cojieil XECTKOCTH XOPOIIO 3apeKoMeHJoBanu cebsi Takue nmpoayktel kak HTA, O2/1d, MI'IA,
I'IAA u np.

MHorue 3arps3HUTeNN, TaKue Kak IATHA OT BUHA, KPOBH, Kode, Yas, TpaBbl U T.A., IPel-
CTaBJISIIOT COOOM OpraHUYeCKHe METaUICOEpIKalllie OKpalleHHbIe BemecTBa. Crenuduieckoe BhI-
BE/ICHUE TaKUX IMATEH 3HAUUTENBHO YIY4IIAeTCs B pe3ysbTaTe KOMIIEKCOOOpa30BaHUs ¢ MeTalla-
MU, BXOJSIIIIMMHU B COCTAaB OKPAIICHHBIX coenHeHnH. JlanHbIi 3 dext mpossisiercs yxe mnpu He-
BBICOKHMX TEMIIEpaTypax CTPHUKH, a TAKXKE B PELENTypax, B KOTOPBIX HE MCIIOJIB3YIOTCS MEPOKCHUII-
CoZIepKaIIie COCUHEHNUS.

Komnnexconwvr npedomepawaiom (uneubupyrom) ocasxcoenue mMaiopacmeopumvlx coneu npu cyo-
cmexuomempudeckux KOHYeHmpayusx

[Ipossnenue rddekra cydcrexuomerpun Habmogaetcs aus Gochopcoaepkainmx KOMILIEK-
COHOB. MuKkpo03b! 3TuX BemecTB (1-15 F/M3) NPEIOTBPALLIAIOT OCAXIACHUE TPYIHOPACTBOPUMBIX
coJjieif, HarpuMmep, KapOoHATOB U (PochaToB KalbLUs WIK MarHus, CyJib(aToB KalbLUsA WIH Oapusl.
WNurnbupyromee aeiicteue GocoHATOB HA MPOIECC KPUCTALIH3AIMH COJICH, OUYEBUIHO, CBSI3aHO C
uXx ajcopOuueil Ha aKTUBHBIX LIEHTpax (JedeKTax) NOBEPXHOCTU pacTyIlero Kpucramia. B pesyib-
TaTe TAKOTO B3aMMOJECHCTBHUSA, YMEHBIIAECTCS CKOPOCTh POCTAa KPUCTAJUIA BIUIOTH JO €T0 IOJHOTO



npekpaiieHus. KocBeHHBIM CBUAETENBCTBOM 3TOTO0 MOXKET CIIYy>KUTh U3MEHEHHE (POPMBI U pa3me-
POB KPUCTAIJIOB, 00pa3yIOUXCsl B MPUCYTCTBHH (PochopcoaepKaiux KOMIUIEKCOHOB. B oTcyTcT-
BUU (HOCPOHATOB KPUCTAILIBI KPYIHBIE, C YHOPSIAOUYEHHON CTPYKTYpOH, TpyAHOYJAlseMble ¢ I0-
BepxHocTH. [Ipu nobasnenun ¢pochoHATOB CTPYKTYpa KPUCTAIIIOB CTAHOBUTCSI HEYTIOPSJOYCHHOM,
KPHUCTAJUIbl MEJIKHE M UMEIOT MOHMKEHHYIO a/r€3Ul0 K METAJUIMYECKHM U HUHBIM IOBEPXHOCTSIM.
Haunyumee naru6uposanue ocaxaenuss CaCO; nabmronaercs npu npumenennn O3A®, HTD u
OBTK, a namnyumee narnbupoBanue ocaxaecaus CaSO, Habmomaercs npu npumenennn ['JTO.
bnaronaps ¢ dexry nHrubupoBaHus ConeoTIOKEHUH, GOCHOHATHI SBJIAIOTCS HE3aMEHUMBIMH J10-
0aBKaMH K >KECTKOM BOJIe, KOHTAKTUPYIOLIEH C HarpeBaTEeIbHBIMU JIEMEHTaMHU yTIOTOB, KMIIATUIIb-
HUKOB, CTUPAJIbHBIX U [TOCY0MOEUYHbIX MAIlIUH.
Komnnexconwr asnsaromes oucnepeamopamu

Jlucnieprupyroinee AeicTBUEe KOMIIIIEKCOOOPa3yOLINX BEIIECTB OCHOBAHO Ha aJCOPOIMU UX
AHMOHOB YaCTHUIIAMM, CYCIIEHIMPOBAHHBIMU B BOJE. YacTHIIbl, UMEIOLINE OTPULATENbHBIN 3apsi Ha
MOBEPXHOCTHU, OTTAJIKUBAIOTCS APYT OT APYyTa, JONOIHUTEIBHO U3MENbYAIOTCSA U CTAOMIU3UPYIOTCS
BO B3BEIIEHHOM COCTOSIHUH. Jlucrieprupyromuii 3h(eKkT KOMITIEKCOHOB CHIIbHEE BBIpaXKeH y (oc-
(oHaTOB, YeM y aMMHOKapOOKCHUIAaTOB. JJaHHOE CBOMCTBO UCHONb3YyeTCs AJIs IPEOTBPALLCHUS He-
KEJIATeTHPHOTO OCKICHUS M CIMIaHus (xionbeoOpa3oBanue) yactuil. [Ipumenenne docdopopra-
HUYECKHUX KOMILJIEKCOHOB B CpPe/ICTBaX ObITOBOW XMMHHM MO3BOJIET CTAOMIU3UPOBATh MUTMEHTHI B
penentypax ¢ HU3KO# BA3KOCThIO. B pacTBopax MOMOIIMX U YHCTAILIUX CPEICTB, CoAepKamux (oc-
(oHaThl, yMEHbIIAETCs pecopOLs 3arpsA3HEHUI U yBEJIIMYMBACTCS UX Tps3eyepKUBAIOMIAs CIIO-
COOHOCTB.
T'uoponrumuueckas cmadbuIbHOCHb KOMIIEKCOHO

MomudunupoBaHueM KOMIUIEKCOHOB YAaJIO0Ch MOTYYHUTh MPOAYKTHI, 0013 Jat0IIHe BEICOKOM
YCTOMUMBOCTBIO K THAPOJIN3Y B IIMPOKOM JMana3oHe 3HaueHui pH, mpu BBICOKHX TeMIeparypax U
B npucyTcTBuU okuciuteneit. K stum coemunenusm moxuo otHectu HATIIA, ATIID, O30,
HT®, ®BTK n Hekoropsie apyrue npoaykTsl. CTOMKOCTh K TMAPOJIN3Y BBITOJHO OTJIMYAET KOM-
TUIEKCOHBI OT TaKUX KOMIUIEKCOOOpa3yIOMUX BemecTB kKak noiudocdarsl. Tpumomudocdar u re-
camerodoc¢aT He yCTOHUUBBI B paCTBOpaX IMpU XpaHEHUH, 0OCOOEHHO MPU MOBBIIIEHUU TEMIIEPATy-
pBl. Morole u YUCTAIIME CPECTBAa HA UX OCHOBE NPEJCTABISIOT COO0M B OCHOBHOM IOPOILIKH
unu rpanyisl. [IpakTuka 3amensl noiau@ochaToB Ha KOMIUIEKCOHBI UCTIONIB3YETCSl BO MHOTHX JKU/I-
KHX cpelicTBax ObITOBOM XUMUU. CIIOCOOHOCTh KOMITJIEKCOHOB COXPaHATh CBOM CBOMCTBA B COCTABE
CPEZCTB, COAEPXKAIIMX OKHUCIUTENb, UCIONb3YeTCs i yCWIeHUs 3(PQPEKTUBHOCTH NPUMEHEHHUs
JEe3NH(PHUIUPYIONINX W OTOSINBAIOIINX CPE/ICTB.
Komnnexconw sgnaomesa uneubumopamu Kopposuu

[Tonukap6okcunatel U QochoHaTh! SBISIOTCS XOPOIIMMU MHTHOUTOpaMH KOPPO3UHU YIJie-
POIMCTOM CTa U HEKOTOPBIX I[BETHBIX MeTaIoB. IIpu nmpuMeHeHUN KOMIUIEKCOHOB B BUJIE KOM-
MO3ULUI C CHHEPreTUKaMH HaOJII0JaeTCsl K3MEHEHUE CTPYKTYphl IOBEPXHOCTH MeTasuia. B pesyinb-
TaTe BO3AECUCTBUS KOMIUIEKCOHOB ()OPMHUPYIOTCS 3AIUTHBIE OKCUIHBIE U a/ICOPOLIMOHHBIE TUIEHKU
MPEMSITCTBYIOLIME OKUCIECHUIO U MIEPEX0y HOHOB METaljia B pacTBOP.
Pacmeopul komniiekconos xapakmepuszyomes 8blcoKol 6y gepHol EMKOCmbio

BonBIIMHCTBO KOMIJIEKCOHOB MPEACTABISAIOT COOONH MHOTOOCHOBHBIE KHUCIIOTHI, TUCCOLIMU-
pyrouye B mupokoMm uHTepBane pH. Mcnonp3oBaHue 1aHHBIX NPOAYKTOB B KOHLEHTpalusx 5% u
0oJiee CIOCOOCTBYET CYIICCTBEHHOMY POCTy Oy(epHO EMKOCTH CHCTEM. DTO CBOMCTBO KOMILIEK-
COHOB II03BOJISIET CO3/JaBaTh MPOAYKTHI, XapaKTEPU3YIOIUECS MaJIbIM U3MEHEHUEM BEJIMUYHMHBI KH-
CJIIOTHOCTHU pabOuYMX pacTBOPOB MPHU 3HAYUTEIBHBIX pa30aBIeHUSIX JaKe HEMOATOTOBICHHON BOJIOM.
Komnnexconvl ne npedcmasisitom ocobou 3K0102uieckol OnAcHOCmuU 0Jisl OKpYdcarouyeli cpeobl

BONBIIMHCTBO NPOMBIIUIEHHBIX KOMIUIEKCOHOB XapaKTEPU3YIOTCSI HU3KOM TOKCHYHOCTBIO
JUI 4eJIOBeKa M KHMBOTHBIX. be3omnacHOCTh MpUMEHEHHsT KOMILJIEKCOHOB MOATBEP)KIAETCS MHOTO-
YHMCJIEHHBIMU HayYHBIMH HCCJIEIOBAaHUSIMU, MPOBENEHHBIMHU B PaMKaX MEXAYHapOAHBIX MPOTrpPaMM
OLIEHKU PHCKOB B TEUEHHE AJIMTEIbHOTO BpeMmeHHu. llpu pa3paboTke HOBBIX MPOIYKTOB 0c000€
BHUMaHHE yAesieTcs Onopa3inaraeMoCTH KOMIUIEKCOHOB B OKpY Karoliei cpeie. B xadecTBe ChIphb-



€BOM OCHOBBI BCE Hallle UCHOJIb3YIOTCS NMPUPOIHBIE, BO30OOHOBIIIEMbIE HCTOUHHUKH ChIpbs. OTHOCH-
TEJIBHO HOBBIMHU SKOJIOTMUECKH YUCThIMU npoaykTamu cuutaroT MI'IA, I'VITA u ®BTK (puc. 1.2).
JlaHHble aMHHOKapOOKcuiIaTel U (ocoHAT paccCMaTPUBAIOTCA KakK aJbTEPHATHUBA HCIOJIb30BAHUS
Takux 0a30BbIX KoMIuiekcoHOB kKak D/TA, HTA, OOJ1® u HT®.

O CH,— COCH T
NaD—(|3 Cl:—ONa
HO —F —C—COCH H,C_ _CH, CH—COOH
ol
CH CH, NaO. _C.__G. _ONa HOOC—CH—N
T PR
2 CH.—~COOH
CH,— COOH © © CH, :
a o 6

Puc. 1.2. 2-®ochonobyran-1,2,4-tpukapOboHoBasi KUCiOTa (@), HATpUEBas COJb TIIIOTAMUHINYK-
CYCHOU KUCIIOTHI (0), METUITTUIIMHINYKCYCHAsI KUCIIOTA (8)

PaccMoTpenHbie 00IMEe CBOWCTBA U MPUMEHEHHS KOMILJIEKCOHOB IMO3BOJISIFOT 3aKIIOUYUTH,
YTO COBPEMEHHbIE KOHKYPEHTHOCIIOCOOHBIE CpeACTBa OBITOBOM XMMHHM HEBO3MOXKHBI 0€3 HCMOJb-
30BaHUs JAHHBIX COCIMHEHUM.
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AJIBOA-OJEOPUHCYJIb®OHATDI

Obwas xapakmepucmuxa

Texauueckue anbda-onepuncynbdonars (AOC) mpencraBisioT coboil HE WHIAMBHIYab-
HBIN MIPOAYKT, @ CMECh aJKeHCYIb(oHaTOB (0Kk0s0 60-65%) M rUIPOKCHAIKAHCYIBL(OHATOB (OKOJIO
30-40%). YrieBomOpOIHbIE paJuKabl JAHHBIX CYJIh(OHATOB UMEIOT HOPMAJIbHOE CTPOCHHE (HE
pa3BeTBIIEHHBIE), a UX rpaduyeckre GopMyJibl BBIIIAAAT, IPEUMYLIECTBEHHO, CIEAYIOUIMM 00pa-
30M:

H;C-(CH;)m-CH=CH-CH,-SOsNa — ankeHcynbdoHat HaTpus,
H;C-(CH;)m-CH(OH)-CH,-CH,-SO3Na — ruapokcuankaHcyib(oHat HaTpus, rae m = 4 — 20.

Haubonee pacrnpocTpaHeHHBIMU U Ba)KHBIMH TPOMBIIUICHHBIMH MPOAYKTaMHU SIBISIOTCSI COETUHE-
Hus ¢ jymmHou yraeogopoanou nenu (C,) Ci4-Cig, CBEIEHUS 0 KOTOPBIX OYIyT pacCMOTPEHBI Ja-
nee. Anbda-onePuHCYIbPOHATHI OTHOCATCS K AHHMOHHBIM MOBEPXHOCTHO-aKTHBHBIM BEIIECTBAM
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(ITAB), Tak xak B BOAHBIX pacTBOpax AUCCOLHMHUPYIOT ¢ 0Opa30BaHHEM MOBEPXHOCTHO-aKTUBHBIX
AQHUOHOB:

H;C-(CH,)m-CH=CH-CH,-SO;Na = H;C-(CH,),,-CH=CH-CH,-SO5 + Na',
H;C-(CHa)m-CH(OH)-CH,-CH,-SO;Na = HyC-(CH,)-CH(OH)-CH,-CH,-SO5~ + Na™.,

Tabauua 1.2. CAS HoMmepa anbda-oneuHCYTbHOHATOB HATPHS

. Jnunaa nenu . Jnuna nenu . Jnvunaa nenun
CAS Ne (Cy) CAS Neo (Cy) CAS Ne (Cy)
68957-17-5 Cs 91722-27-9 Cs-Cpy 91082-14-3 Ci5-Cig
93686-13-6 Ci2 85536-12-5 Ci12-Cig 68513-49-5 Ci15-Cyo
93686-14-7 Cua 68439-57-6 C14-Cie 91722-28-0 Ci6-Ci3
93686-15-8 Cis 98072-64-1 C14-Ci3 92202-36-3 Ci15-Cyo
93686-16-9 Cis 97593-58-3 C14-Cyo 97766-43-3 Cr0-Cos

Dusuueckue ceolcmea

Anbda-onepuHcynbGoHATH TPEICTABIAIOT COO0W O€Nble MM CBETJIO-XKENThIE TBEPIbIC
BEIIECTBA, XOPOILIO PACTBOPUMBIEC B BOJIC M HU3IIUX CIIUPTAX, SBJIAIONINECS OTIIMYHBIMH ITEHO00pa-
30BaTeIsIMH, SMYJIbraTopaMu U cMayuBaTeIIMU. DOPMbI TOBAPHBIX MPOIYKTOB Pa3InYarOTCs MEX-
ny coboii. TBEpabie anbda-onePuHCyIbPOHATHI, cofepxkammue a0 97% mac. OCHOBHOTO BEIIECTBA,
BBIITYCKAIOT B BUJIE MOPOIIKOB U YEHIYEeK, a KUAKUE MMPOU3BOJATCS B BHJIE MOJBUKHBIX PACTBOPOB
(conmep:kanue ocHOBHOrO BemecTBa 38-42% mac.) unu nactsl (70% mac.).

Anda-onepuHcynbpoHaTH HATpUS 00pPa3yIOT BBICOKYIO, KPEMOOOpPa3HYIO MEHY, YCTOWYH-
BYIO B XKECTKOW Boje. BHemnuit Bua u koncuctenmnus neHsl AOC 6mu3ka K CBOWCTBaM TEHBI ajl-
kwicyiabharoB HaTpus. Beicota u yctoitunBocTh neHbl AOC HamoMHHAeT CBOMCTBA MEHBI OKCH-
STUJIMPOBAHHBIX  aJKWwicylb(paToB Hatpus. PazbaBnennsle (7-10%) pacTBOpbl cMmeceil anbda-
onepuHcynbhoHaTa HaTpus + maypercyidata (3 EO) Harpus + KOkoAMITAaHOJIAMHUAA B COOTHOIIIC-
HuAX 72:25:3 u 60:37:3 cuibHO 3aryIIaroTcsl XJIOPHUIOM HATPHs, XJIOPUIAOM MarHus, CyiabhaToMm
HaTpus, CyNIb(HAaTOM MarHusi U APYTruMu coisiMu (3-5%).

CmauuBaromas ¥ MOoIIasi CocoOHOCTh anbda-oneduHcynb(POHATOB HATPUS TPEBOCXOIUT
aHAJIOTUYHBIC CBOMCTBA TMHEWHBIX AJNKIJIOCH30JICYIH()OHATOB HATPHS B IIMPOKOM JHAIa30HE TEM-
neparyp, 0COOEHHO B KOHIICHTPUPOBAHHBIX PACTBOPAX AJIEKTPOIUTOB.

IIpombiuinennvle cnocobbl NOYYeHUs.

Anbda-onepuHCynbHOHATH MONYyYAIOT B XOAE HEMPEPBIBHOTO IpoIecca CyIb(HUPOBAHHS
anbpa-onepunoB ppaxuii Cio-Ciy i Ci4-Ci¢ B MICHOYHOM PEAKTOpPE C AaBTOMATHYECKHUM pac-
MpeJesieHueM TeMIIEpaTyphl U pacxojla peareHToB. B kadecTBe Cylb(UpPYIONIET0 areHTa UCIOJb-
3y10T okcua cepbl(I1V), KoTopblii MOKeT OBITh MOTY4EH TPeMsi OCHOBHBIMU CIIOCOOaMM:

— CXKHTaHHEM Cepbl B aTMOc(epe CyXoro Bo3ayXa C MOCIeqyronel KOoHBepcrueil 00pa3oBaBIIerocs
okcupa cepbi(Il) o SO; Ha BanagueBoM KaTanuzaTope V,0s;
— otrronkoi SOz u3 oneyma ¢ konnentpanueit 20-30 mac.%;
— 00KUTOM MUpPHTA:
4FeS,; + 110, = 850, + 2F¢e,03,
2802 + 02 = 2SO3

HaubGonee BocTpeOoBaHHBIM criocoOoM monyueHusi okcuaa cepbl(VI) sBisercss mpoiecc
cxuranus cepbl. [lomyuenune okcuna cepri(VI) u anbda-oneduncynbhoHaToB yarie BCero coBMe-
IAIOT Ha OJTHOM MPEANPHUATHH B LIENAX 3KOHOMHH. B ciryuae HeoOxomumoctu, SO3 CKMKAIOT, cTa-
OWJIM3HPYIOT OT IMOJIMMEPHU3AIUU COeTUHEHUAMU O0opa, Gochopa mimu cepol (Mmeree 1%) u TpaHc-
MOPTUPYIOT K MecTy nponsBoycTa [TAB.
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OCHOBHBIM ammapaToM Jisi CyabGUpOBaHHS SBIsIETCS Cynbdyparop. [IpoMbIieHHBIE pe-
aKTOpHI Ui cynbhupoBaHus npousBoaaTcs komnanusmu Chemiton Corp. (CILIA), Ballestra (Uta-
must), Mazzoni (SInonust) u np. YcTpoicTBo cynbdyparopa Ballestra n3odpaxeno Ha puc.1.3.

I'nzopan dasa, conepmaman SO,

JoHa pacnpeaeie-
Hua SO,

Beoa ) Bron

Oxaamaarmmii
AreHT

I'pyiis

Oxammnaommii )

arenr 8 [ Tl

=

Oxanmnarommii i I ;
arent gt [i i 1”]- il

Oxaamaarwimmii
AN arent

Oxanamnawmmii .
arent £ LB Iy dl

ToToBblil NpoayKT 1 oTpaboTannbie rais

Puc. 1.3. MHOTOTpYOYaTHI{ MIJICHOYHBIN PEAKTOP /TSl CyIb(upoBanHus [6]

Cxema mporiecca cynbhupoBaHus anbda-oieduHOB mpeacTaBieHa Ha puc. 1.4. Cmech BO3-
nyxa u SOz U3 KOHBEPTOPA MOCTYNAET HA CENapaTop, B KOTOPOM OTIENSIFOTCS CJIEbl OJI€yMa U Me-
XaHUYECKHe MpUMECH. 3aTeM Ta3bl MOJAIOTCS B 30HY PEAKIMH, MPOX0/s KOHIIEHTPUUYECKHE TPYOBI
peakTopa CHU3Y-BBEpX. B IIPOTHBOIOIOKHOM HAINPABICHUH, CBEPXY-BHU3, TOHKOW IUICHKON JBHU-
KyTcs anbda-onepunsl. [ peakiuu ucmonb3yeTcss HeOoNbIIon MospHbIA M30bITOK SOs. IIpo-
1ecc CyJab(QHUPOBAHUS MPOTEKAET C BHICOKON CKOPOCTBIO M COIPOBOXKIAETCS BBIACICHUEM OOJIBIIO-
ro konudecTna Temia. [Ipy moMomu TenaooOMeHHUKOB TeMIepaTypa B peakTope MOAepKUBAETCS
B nuanazone 35-40°C. IIpu gaHHBIX yCIOBHAX anb(a-oaepUHbI UMEIOT HU3KYI0 CKOPOCTh T€UCHHUS
M B TO e BpeMsi 00pa3yroT TOCTaTOYHO TOHKYIO IUICHKY JUIst MpoHUKHOBeHH SOs3. 3a X010M Tpo-
1ecca CleisT Mo M3MEHSIOEMYCsl KUCIOTHOMY YHCTY ToiydaeMoi anbda-oneduncynbPpoHoBOM
kucinotel. Heittpanuzamuio AOC-KHCIOTHI MPOBOASAT PACTBOPOM THAPOKCHIA HATPUSA TPU SHEP-
TMYHOM IepEeMEIINBaHUN M KOHTposie TemnepaTypsl okoio 70°C. KoauuecTBo mienouu npu Heil-
Tpajau3anuu OepyT B HEKOTOPOM HM30BITKE, HEOOXOIUMOM IS MOCIEAYIOMEH CTaJAuu THIPOJIH3A.
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[Iponiecc B3aMMOJIEUCTBUSA HEWTPATIU30BAaHHOW CMECH C BOJIOM OCYILIECTBISIIOT B TedueHue 60-90
MuHYT npu Temrneparype 130-140°C. 13 ruaponuzaTopa aibda-oneuHCyIb(POoHATH 3aKaUUBaIOT B
€MKOCTh, B KOTOPOW KOPPEKTUPYIOTCSI BCE HEOOXOAUMBIE CBOMCTBA MPOTYKTA.

A
\ 4 PactBop NaOH Bona
»i
l
T'asoBas
yCTaHOBKa
A 4
(=8 A\ 4
S Bosznyx = TemnooOMeHHHK Y
2
o o
~ Heitrpanuzarop T'unponusarop
Hacoc A
UPKYJISIIAOHHBIHA
A4
A
AOC Ha
XpaHEHHe
Hacoc
pasrpy304HbIil

Puc. 1.4. Cxema HenpepbIBHOTO TIpoIiecca CyIb(pupoBaHus

MarepuanpHblid OallaHC mporiecca moiydeHus: abda-oneduHCyIbPOHATOB HATPHS U3 HC-
XOJTHOTO CHIPbS MOKET OBITh IPEJICTABIICH CenyIomIel cxemoi (puc. 1.5).

Anbda-onedpun 650 kr ® Bona 1630 kr
E l Anbda-oneduncyabhoHat
3
Cepa 117 kr —p| & |—»| Heiitpamusamua [—» Tuapomnus > (35%) 2857 kr
—% U
5 T (100%) 1000 kr
Cyxoit Bozayx 3830 xr > I'uapoxcun Hatpus (50%) 292 kr

Puc. 1.5. MatepuanpHblii 6anaHc nporecca noyydeHus aabga-oneduHcynbpoHaTa HATPUSI
MHOTrOKOMIIOHEHTHBIH COCTaB MOJIydaeMbIX alib(a-onepuHcyabpOHATOB HATPUS OOBACHS-
€TCs CIIOKHBIM MEXaHHU3MOM peakuuu cyibpupoBanus. [lepBoii cTagueil peakuuu sBisieTcst o0pa-

30BAHUC U3 UCXOAHBIX PEArCHTOB ITPOMEKYTOUHOT'O 6CTa—Cy.TILTOHa.

CH3-(CHz)g-CHz-CHz-CHzZCHz + SO3 = CH3-(CH2)9-CH2-CH2-CH-CH

0 -S0,

bera-cynpToH
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bera-cynbTOH He cTaOuiIeH U MOXET TpaHCc(HOpMHUPOBATHCS B 1-ankeHCYIb(OHOBYIO KUCIOTY WU
MOJIBEpPraThCsl MEPETPYIIUPOBKE B 0OJee YCTOWYMBBIA S-YICHHBIM TraMMa-CyJIbTOH U 6-4JICHHBIH
JebTa-CyJIbTOH.

CHj3-(CH;)9-CH;,-CH,-CH=CH-SOsH <« bera-cynsToH — ["aMmma-cynbTOH + JlenbTa-CyabpToH
1-asikeHCYTb(OHOBAS KHCIIOTA

Ecnu TexHomoruueckuit pexum cynbdupoBaHHUs OyIeT HapyLIeH U TeMIlepaTypa pPeakIHOHHOM
cMmecu Oynet yBenmmdeHa 10 50-60°C, to 1-ankeHCyTb()OHOBAsI KUCIOTa H30MEPHU3yeTcs 10 2-, 3- 1
4-ankeHcynb(oHOBBIX KHCIOT. MiMeeT mMecTo Takke moOouHas peakuus cyib(pupoBaHUs A0 IH-
CYJb(OHOBBIX KUCIIOT.

B xoxe ruaponusza 1-ankeHCyIb()OHOBOIM KHUCIOTHI CYJIBTOHBI MTPE0OPa3yIOTCs B THIPOKCH-
JIKaHCYNTB(OHAT HATPUA U AJIKEHCYJIb(OHAT HATPUSI.

CH3—(CHz)9—CH2—CH(OH)—CH2—CH2—SO3H < Cy'J'IbTOH —> CH3—(CHz)g—CHz—CH:CH—CHz—SO3H
THIPOKCHAIIKAHCYIb(POHAT AJNIKeHCYNIb(OHAT HATPHS

Kak pesynbraT peakuuii cynbhpupoBaHus, HEUTpaIU3alUU U TUAPOIN3a TOBAPHBIN MPOJYKT
IIPECTABIIAET CAEAYIOIY0 XUMUYECKYI0 KOMITIO3ULIUIO:
— ankeHcyIb(oHaThl HaTpus 50-65% (06br4HO 60%);
— ruapokcuankancynbdonatsl HaTpus 30-40% (oO6bruHO 35%);
— nucynbdonatsl HaTpus 2-10% (066140 5%).

Ta6auna 1.3. Hexoropsie nmpousBoanTenu anbha-onepuHcynbhoHaTOB HATPUS

Komnanus ToBapnas mapka CaiiT KoMIaHUH

MIPOM3BOIUTENH anbba-onepuHCyIbPOHATOB TTPOM3BOUTEIS
Akzo Nobel Witconate www.se.akzonobel.com
Huntsman Nansa LSS www.huntsman.com
Kao Chemicals Alfanox www.kaochemicals.com
Stepan Stepantan AS www.stepan.com
Taiwan NJC Corporation Tainolin AOS WWWw.tnjc.com.tw
Clariant Hostapur OS www.clariant.com
Pilot chemical company Calsoft AOS www.pilotchemical.com

Memoovl oyenxu ceolicme

KauectBo anbda-oneduncynbdonaTor (comepxkanue ocHoBHOro BemectBa 38-40%) KoOH-
TPOJHUPYETCS TIO CIEAYIOIINM MMOKa3aTeNsiM: BHEIIHUN BUJ, BI3KOCTh, pH, IIBETHOCTH, coepKaHNe
aKTUBHOM OCHOBEI, CyJIb(haTa HATPHS, CYJIFTOHOB U HECYIb(PUPOBAHHBIX aJIb(a-0se(huHOB.

Buemnuit Bun anbda-oneduncynbpoHaTOB HATPUS ONPEAESIOT BU3YAIbHO, pacCMaTpUBas
po0y NpOAYKTa, MOMEIIEHHYIO B MPOOUpPKY, B npoxoasiieM ceere. AOC 10JKHBI ObITh ITPO3pay-
HBIMH W HE coAepXkaTb MOCTOpoHHUE mpumecu. LlBer 5%-HOro pactBopa anbda-
onepuHCcyb(oHaTa (B IEpecueTe Ha OCHOBHOE BEIIECTBO) OIleHWBAaIOT 1o Meroay Kierra. Jlms
OOJIBIIMHCTBA TPOU3BOAMUTENEH STOT MOKa3zaTenb He MpeBbimaeT 60-75 (CBETIO-KENTHIA IIBET).
L[BeTHOCTH MPOIYKTa 00YCIIOBIIEHA MPOTEKAHHEM ITOOOYHBIX PEAKIHi B poLiecce Cyib(hupoBaHus,
yaie BCETrO CBSI3aHHBIX C OCMOJICHHEM M OKUCJICHHEM. J[Js yiydileHus IBETHOCTH HCIOIB3YIOT
OTOCTMBaHKE TUTIOXJIOPUTOM HATPHsI, OJJHAKO, €T0 TIPUMEHEHUE CIIOCOOCTBYET 00pa30BaHUIO XJIOP-
CYJIBTOHOB U JIPYTHX XJIOPHUPOBAHHBIX MPOU3BOIHBIX, SIBISIFOIIMXCS MOIIHBIMU KOXKHBIMU CEHCHOU-
JTM3aTOPaMHU.

[Tokazarens akTUBHOCTH BOJIOPOAHBIX HOHOB (pH) 5%-HOro pacTBopa MOKET HaXOAUTHCS B
npenenax 6-8 equnuil pH. Anda-oneduncynbGoHaTH HATPHS B OTIMYUE OT COOTBETCTBYIONIUX HM
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KHCIIOT, UIMEIOT 00Jiee CBETIIYIO OKPACKY, TO3TOMY KHCJIOTHOCTH CpPebl B TOTOBOM MPOJIYKTE Yallle
BCEro NpHUOJIIKeHa K BEpXHEH rpaHulle.

Bszkocth anbda-oneduncynsponaros npu 20°C He nomxHa npeBbimaTth 400 caHTHITya30B
(cps). CHU3UTD BBICOKYIO BSI3KOCTh MPOIYKTa MOXKHO fo0aBineHHEM 2-5 % TuapOoTpONOB, HAIPUMED
KCHJIOJICYIb(hOHATA HATPHSL.

Maccosas gons anbda-oneduHcynbhoHaTa B IepecueTe Ha OCHOBHOE BEIIECTBO OMPEEIsi-
etcst o 'OCT 28954-91 «BerecTBa moBepXHOCTHO-aKTUBHBIE U CpeACTBA Motoine. Ornpeaeenne
COJIep’KaHUsl aHMOHOAKTUBHOTO BEIECTBA METOJOM MPSMOTO ABYX(}a3HOrO TUTPOBAHUS BPYUHYIO
WA MEXaHWUYECKUM yTeM». MeTo]] 3aKIIf0YaeTcsi B ONPEIeIICHUHUN aHMOHOAKTUBHOTO BEIIECTBA B
cpele, COCTOosIIel U3 BOJAHOM U XJI0pohOopMHOil (a3, MOCpeCTBOM 00BEMHOT'O TUTPOBAHUS TUTPO-
BaHHBIM PaCTBOPOM KaTHOHOAKTUBHOTO BelecTBa (OCH30TOHUYM XJIOPWI) B TIPUCYTCTBHH MHIIMKA-
TOpa, COCTOSIIIIETO U3 CMECH KATHOHHOTO KpacUTeNs — TMMUANyMa OpoMIa U aHHOHHOTO KpacuTe-
JIs1 — KUCIIOTHOTO CHHETO.

YpoBeHb CyIbTOHOB B anb(a-oneduHcynbhoHaTaX JOHKEH CTPOr0 KOHTPOIUPOBATHCS, T10-
CKOJIBKO CYJIbTOHBI SIBIISIFOTCSI CUJIBHBIMH KOKHBIMU ceHcuOmnu3aropamu. CosiepkaHue CyJIbTOHOB
B IIPOJYKTE HE JIOJDKHO MPEBBIMATE 5 ppm. OcTaTOuHOE COAepkKaHUE CYIbTOHOB OIpeeseTCs] Me-
TOJIOM BbICOK03()(heKTUBHOM KHUIKOCTHOM XpomarTorpaduu.

MaccoBas 1o1s HecyJIb(PUPOBaHHBIX COSAMHEHUN B MIPOIYKTE JI0JKHA COCTaBIAThH He Ooliee
1,25-1,30%. OmnpeneneHue NaHHOTO IMOKAa3aTelsl OCYLIECTBISAETCS METOJOM KOJIMYECTBEHHOM OT-
TOHKH HEMPOpEearupoBaBIIkX ajdb(}ha-oJeGuHOB U3 aHATU3UPYEMOU MPOOHI.

Conepxanue cynbdaTa HaTpuUs B albda-onehuHCyIbPOHATAX TOKHO COCTABIATH HE Ooee
1%. OOpa3oBaHue NaHHOW COJM B OCHOBHOM OOYCIIOBJIEHO HEWTpanu3alueld H30bITKa CyIb(u-
pytomero arenta (SOs) ruppokcuaom HaTpusi. OnpezneneHue cyibdarta HATPUs B MPOBOAUTCS B
BOJHO-aIIETOHOBOW cpejie B MPUCYTCTBUM MHIUKATOpPA JTUTU30HA MPSIMBIM TUTPOBAHUS HUTPATOM
CBUHIIA.

besonacnocmo

[lo crenmeHn BO3ACHCTBUS Ha OpraHu3M 0pU TOCTYIUIEHUHM B JKeIyJoK aibgda-
onepuHCYIb(OHATHI OTHOCATCS K YMEPEHHO OINAcHBIM BelecTBaM - 3 kiacc onacHoct o 'OCT
12.1.007. Anda-oneduHcynbpoHaTbel HE 00J1aaI0T KOXKHO-PE3OPOTUBHBIM JIEUCTBUEM, 00JIaIal0T
CTa0bIMH KyMYJISITUBHBIMH CBOMCTBaMH, PE3KO BBIPKECHHBIMU pa3IpakalomIUMU JEHCTBUSMHU Ha
KOXY M CIU3UCThIE 000JI0YKU I1a3. AJJIepreHHble CBOMCTBA HE BbIABJIEHBI. [IpenenbHO qomycTH-
Mas konnentpamus (I1/IK) anbda-oneduncynshoHaTOB HATPHS B BOJE XO3SIICTBEHHO-TIUTHEBOTO U
KYJbTYPHO-OBITOBOTO BOJIOTOJB30BaHuUs coctaBisieT 0,5 M/ JlumuTHpyronmi Mmokazarenb
BpPEIHOCTH, 10 KoTopoMy ycraHnoBieHa [1/IK, — opraHonenTuueckuii (BbI3bIBacT 00pa3oBaHUE Tie-
HbI). OpUEHTUPOBOYHBIN Oe30nacHbI ypoBeHb BosnelicTBus (OBYB) AOC misa Bo3ayxa atmocde-
pBI HaceneHHbIX MecT cocTasiseT 0,01 M/,

[Ipu mocTyruieHUH B OKPY>KArOIIyI0 cpeny ainbha-onepuHCcyIbPpoHaThl OBICTpO OMopasia-
raiorcsa. B peuHoll M Apyrux mMpecHbIX BoJax MepBUYHAs a’dpoOHas Ouopaznaraemoctb AOC co-
ctaBisier 95-100% B Teuenue 2-8 nHeil. B aHa’poOHBIX YCIOBHSIX MEpBUYHASI OMOpPA3/IaraeMocTh
anbda-onepuncynpponatoB cocrapuser 31-43%. DkcnepuMeHTaJIbHbIE JTaHHBIC, CBHUICTEIBCT-
Byromue o onoakkymyssiiu AOC B okpyXaroiei cpesie, He HalIeHBI.

HccnenoBanue TokcuaHocTH anbda-oneduHcynbpoHATOB HA BOJHBIE OPTaHU3MBI BBISBIIIN
ToKcHuuHOCTh Cl4.13 AOC B auanazone 10-100 mur/m myist pocta Bomopocnei. st naduuii 3HaueHHE
EC50 (median effect concentration; KOHIIEHTpalKsl BEIIECTBA B BOJHOW Cpezie, KOTOpasi BHI3bIBACT
notepro GpyHKIHoHATEHOCTH 50% ucciaenyembrx ocobeit) mist Cia13 AOC coctaBnsier 16,6 mr/nm u
st Cigis AOC — 7,7 mr/n. UccnenoBanusi, MpoBeJeHHBIE ¢ PhIOOH, MOKAa3bIBAIOT, YTO aibda-
onedurcynbdonatsl Cie.13 601ee Tokcuunbl, 4eM AOC Ci4.16. 151 pa3nuaHBIX BHIOB PHIO CpeIHSS
ameranbHas 1o3a LD50 B Teuenue 96 gacos koiebiercs ot 2,5 go 3,4 mr/in mist AOC Cig6 1 01 0,5
10 0,9 mr/n g AOC Cie.is.
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Xpanenue

Anbda-onepuncynbdonarsl B Bune 38-40%-HbIX pacCTBOPOB PEKOMEHAYETCS XPAaHHUTh IMPH
temriepatype He Hmke +15°C, uroObl n30exaTh Havalla KpucTaumsanuu cojied. [lpu xpaneHun
HIDKE YKa3aHHOW TeMIlepaTypbl MPOIYKT PEKOMEHIYETCs MOAOTPETh M TOMOIC€HU3MPOBAThH IMEpeN
npuMeHeHneM. Jlis  mpemoTBpamieHHss OMOJOTHYECKOTO TIOPaKEHHsl B PacTBOPHI  ajbda-
oJeUHCYNIb(HOHATOB MPU MPOU3BOJCTBE N00ABISAIOT KOHCEPBAHTHI, HAIPUMEP OPOHOIOJ B KOJIH-
yectBe 0,03%.

OcHognbie obracmu npumeHenus

Anbda-onepuHcyab(hOHATHI, 00Ia0AI0T OTIMYHBIMA MOIOIIMMH CBONCTBaMH, BHICOKHM IIe-
HOOOpa30BaHMEM, CTAaOMIBLHOCTHIO B IMUpPOKOM auamazoHe pH m Ge3omacHocThio. AOC mmpoko
WCIONIB3YIOTCSA JUIsl TPOM3BOJCTBA CTUPAJIBHBIX IMOPOILIKOB, CPEICTB Ui MOWKH aBTOMOOWIIEH,
JKHUJIKOIro Mblia, CpCACTB AJId MBIThbA MOCYAbI, HICJIOYHBIX WU KHUCIIOTHBIX OGCB)I(I/IpI/IBaTeJIeﬁ MECTaJI-
mudeckux nopepxHocteit (COP — moiika), meH a1 BaHH, MIaMITyHEH | IPYTHUX MPOTYKTOB.
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