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PASPABOTKA XUMHNYECKOI'O METO/JIA 3AIIUTBI
MOBEPXHOCTEM OT MXOB U JIMIIIAMHUKOB

H.B. Bepouaaiinen, H.IO. I'epacumosa, A.Il. MypasbeBa, A.C. 3yeBa,
JI.. BoponuunxuHa

TBepckoii rOCy1apCTBEHHBII YHUBEPCUTET
Kageopa opeanuuecxori xumuu

Peaknueid kBaTepuH3aIMK TOJCIMIIAMETAIAMUAHA XJIOPUCTBIM  OCH3UIOM
CHHTE3UPOBaH  OCH3WIIOACIMIIUMETHIIAMMOHUN  XJTOPH,  SIBISIOIIUMCS
KaTHOHHBIM ~ MTOBEPXHOCTHO-aKTHBHBIM  BEIIECTBOM  C 3 (EKTHUBHBIM
OaKTepUIUAHBIM ¥ (GYHTHIUIHBIM JeiicTBueM. KoHaeHcanueil 3TUIeHT KOS
¢ (TaseBbIM W MAJCHHOBBIM AHTHIPHIAMH TMOJyYeH IUICHKOOOpa3oBaTeb
noJMA(HUP, HA OCHOBE KOTOPOTo 00pa30BaH KOMIUIEKC 3aIIMTHOTO JCHCTBHS OT
MXOB U JIMIIaITHUKOB.

Knwouesvie cnosa: xnopuod 6en3ankouus, uemeepmuyHvle  COMU AMMOHUS,
baxkmepuyuoHoe cpeocmeo, NIeHKO0Opa30eamei.

Pa3paboTka HOBBIX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, 00JIa1al0IINX
VIYYIICHHBIMA CBOMCTBAMHM W HWMEIOIIMX MEPCHEKTUBBI JaJbHEUIIETO
WCIIONIb30BAaHUS, OJHO M3 BaXHBIX COBPEMEHHBIX HalpaBJICHUH B
oprannyeckoi xumud [1; 2]. B HacTosimiee BpeMsi Ha PhIHKE OaKTEPUITUTHBIX
CPENCTB, BBITYCKAEMbIX B Halllel CTpaHe, HE JOCTATOYHO COCTABOB, KOTOPHIE
MO3BOJISIIOT 3AUIIATH TOBEPXHOCTH KPHIII OT MXOB U JIMIIAHUKOB. Tak Kak
C KaXIbIM TO0JIOM CTPOMTENbCTBO pPAa3BUBAECTCSI BCE HMHTEHCUBHEE, TO
npobiieMa CO3JaHMSI TaKOrO 3alllUTHOTO CpEACTBAa IIUPOKOrO CHEKTpa
NEeCTBHUS BeChMa BajkHA U aKTyallbHa.

UerBeptuunsie amMmoHueBbie coenuuennst (UAC) n1aBHO MCTIONB3YIOT
B pa3MYHBIX O0ONacTsaX Omaromapss TOMYy, 4YTO OHH COYETalOT B cebe
IPOTUBOMHUKPOOHBIE, Ne3uH(UIUpPYIOLIHe, ruapooOusupyomue,
AHTUKOPPO3UOHHBIE U JAPYTUe yYHHUKaIbHBIE CBOMCTBa. [IpoTMBOMHMKpOOHAS
AKTHBHOCTh YETBEPTHUYHBIX aMMOHHUEBBIX COJIEM 3aBHUCHUT OT THIA
3aMEeCTUTENe y aTroma a30Ta, AJUHBI YIIIEBOJOPOJHOM Ienu pajuKaa,
CTENEHNW €ro HEHACHIIEHHOCTH W Pa3BETBICHHOCTH, HATWYHUS Pa3TUIHBIX
(GYHKIIMOHATNBHBIX ~ Tpynm. MaKCHMalbHYI0  aKTHBHOCTH  MPOSIBIISIOT
COeMHEHMs, KoTopele  comepkatr 10—-16  aromoB  yriaepoma B
JUTMHHOIIETIOYEYHOM paJMKaie, TOKCHYHOCTb, HA00OPOT, YMEHBIIAEeTCsA O
Mepe VYBEIMYECHHS KOJMYEeCTBA aTOMOB yriepona B pamukaie [3].
Brimyckaembplii  IPOMBIIIIEHHOCTRIO PA3HBIX CTPaH XJIOPHI OCH3aITKOHUS
NPUHAUICKUT K YKa3aHHOMY KJIacCy COEIMHEHUN M TpPEACTaBlseT co0Oi
CMECh MPOJIYKTOB 3aMEILIEHUS: COJAEPKUT B CBOEM COCTaBE, KPOME METHIIOB,
pagukansl oT C3 10 Cie. SABHSAACH KaTHOHHBIM TOBEPXHOCTHO-AaKTUBHBIM
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BEILIECTBOM, XJIOpUJ OEH3aJKOHHUS CHMXKAeT IMOBEPXHOCTHOE HATSDKEHHE Ha
TpaHHIle pa3lena ABYX Cpel, MPHUTATHBACT OTPHIATEIBHO 3apsKCHHBIC
YacTULIBI U MUKPOOPTaHU3MBbI, IPUBOAUT K MOBPEXKICHHUI0O MEMOpaH KIIETOK,
JICHaTypaluy BHYTPUKIETOYHBIX OCIIKOB, HAPYIICHUIO OOMEHHBIX IPOLIECCOB
B KJIETKaX, YTO B KOHEYHOM CUETE MPUBOAUT K THOEITU MUKPOOPTaHU3MOB.

Xnopun OeH3ankoHHS >(PQPEKTHBEH NPOTUB MHOTUX BPEIUTENCH,
BKJIIOYAs MJIECEHb, MOX, TPUOBI U MOPCKHE BOAOPOCIH. Tak e UCIOIb3yeTcs
JUIs OYUCTKM M TIOJATOTOBKM BCEX THIIOB TBEPAbIX MOBepxHOcTel [4].
Hanpumep, cpenctBo mHOCTpaHHOrO mpom3BoacTBa «Sambla-septik» mis
YHUYTOXKEHHUSI MXa Ha TBEPJABIX MOBEPXHOCTAX COJCPKHUT B CBOEM COCTaBE
45% -Hyl0 KOHIEHTpAIUIO XJopuaa OeH3ankoHHs. Takoe CpelncTBO
MCTIOJB3YyeTCs Ha KpbIIax, acagax, KAMEHHBIX JIECTHUIAX, GyHAAMEHTAaX, a
TaKkkK€ Ha Pa3jMYHbIX CTPOUTENbHBIX Marepuanax. CylecTByeT MOXoxKee
cpeactBo «BFA» ¢ OakrepunuaHeiM, (QYHTUIUAHBIM ¥ AJBTUIHIHBIM
NeCTBHEM [IJI1 OYUCTKM U TPYHTOBAHUS CTPOUTENBHBIX MaTepHasoB,
MOCTPaJaBIIUX OT Owuoyormueckoro (akropa, cojaepkamiee B KadecTBE
neicTBytolero Bemecta 1% xmopuaa OeH3aTKOHUS.

W3 nuTepaTypHBIX HWCTOYHHKOB HW3BECTHO, 4YTO A(PPEKTHBHOE
OaKkTepuLUIHOE ACMCTBHE HA MXU U JIMIIAHHUKU OKa3bIBAIOT YETBEPTUYHBIC
aMMOHHEBBIE COJH NPOM3BOJHBIE  XJOpHIa  OEH3aJIKOHUS ¢
JUIMHHOIIETIOYEUHBIMH pajiKaiamMu nenui u noaeuui [5]. [lostomy B padoTte
UL CO3MaHUsl OaKTEPUIMIHOTO KOMIUIEKCA 3allUTHOTO ICWCTBUS OBLI
CHUHTE3UPOBaH OEH3MWIIONCHMIANMETHIAMMOHUI XJIOpUA, OIpeaesieHa €ro
ONTUMAaJIbHAs KOHIIEHTPAIH U W3YYEHBI KOJJIOUTHO-XMMHYECKHE CBOICTBA.
Peaknmeil KoHAeHcanmmM TIOJTYYeH IUICHKOOOpa3zoBarenb MOMMdPHp W
MPOBEICHBI UCTIBITAHUS HATIOTHEHHON TUICHKH.

O0beKTHI U METO/IbI HCCIIeOBAHUS

CornacHo JHWTEpaTypHBIM JaHHBIM PSI  aBTOPOB  OIMHUCHIBAIOT
nojiydeHne  OeH3WIIONSIIIANMETIIIAMMOHUIXJIOpHIa B TPU  CTaJHU:
MoJIyueHHWe TMepBUYHOro amuHa 1o [abpudmio, AUMETHUIMpPOBAHUE
noaenuiaaMuHa 1o peakuun  Jleiikepa — Bannaxa, — kBaTepHH3aUHs
TOJEIMIIMMETHIIaMUHA OSH3WIXI0puIoM [1].

B Hacrosimelt pa®oTe mnojydeHHE TPETUUYHOIO aMUHA Ha OCHOBE
JUMETHIIAMUHA XJIOPUCTOTO W JOJEIMI XJIOPUCTOTO OCYIIECTBIISUIA 10
MOTUGUITTPOBAHHON METOMKE COTIACHO CXEMe:

CH3(CH>)11Cl + NH(CHs)2 — CH3(CHa)11 NH(CHs3).-HCT

B kpyrimogorHyto KonOy 3arpyxkamud mpu temmneparype 0 °C 3 mu
noaeunsa xjopuctoro u 11 r tumernnamuna xiaopucrtoro. Kondy 3akpsiBanu
00paTHBIM XOJIOJUJIBHUKOM 1 HarpeBanu B Tedenue 0.5 1 mpu 165 °C. TTocie
OKOHYaHHsS PEaKIMU CMeCh MPOAYKTOB oxiaxmamun g0 0 °C u konby
oTkpeiBayI. B cmech amuHOB n00aBisimu (0.5 T mopormkooOpa3HOW MIEI0uH.
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[Mpoaykr nHarpeBanu g0 100 °C u orroHsum auMeTHIaMHH. T1oaydeHHBIH
TPETUYHBIM aMUH OTJEJISIIN IEKOHTAUEN OT COJIM U LIEJIOYH.

Jlanee  mpoBOAMJIM  KBaTEpHU3ALMIO  JOACHWIIUMETHIAMUHA
XJIOPUCTHIM OEH3UIIOM COTJIACHO CXEMe

H25C12N(CHs3), + CsHsCI — [CsHsN(CH3)2C12H25]Cl

B kpyrnononHyro konOy ¢ oOpaTHBIM XOJOIWIBHUKOM ITOMEIIAIN
0.04 Momp pomeHMIIIMMETHIAMHMHA B 15 M aOCONIOTHOrO aleToHa.
HenpepsiBHO niepemernuBas, npuiuBain 0.044 mMonp OeH3WIa XJIOPUCTOTO.
Peakumnonnyro maccy
BbIZiepkuBaIM Tipu 50 °C B TedyeHue 4 4yacoB. 3aTeM alleTOH OTIOHSIU U
OXJIAKJICHHYIO PEaKIMOHHYI0 Maccy oOpabarhiBamy aOCOIOTHBIM 3(PHPOM.
Breixog u (u3HKO-XMMHYECKHE XapPaKTEPUCTUKU MOITYYCHHBIX COCTUHEHHMA
MpeACTaBICHBI B Ta0I. 1.

Tabmuma 1.
Bbixon 1 pU3HKO-XMMUYECKHE KOHCTAHTHI MONYYSHHBIX COCTUHCHU I
dopmyna M, Ton, Brixon, Bremnnii
r/Moib oc % BUJI
H25C12N(CH3)2 213 291-292 43 TBEPJIOC BEILIECTBO
JKENTOrO IBEeTa
[CsHsN(CH3)2C12H25]Cl 340 172-173 72 KPHCTAJUTHYECKOES
BEII[ECTBO
Oenoro 1Bera

bensnnnonenuiaMMeTHIaMMOHUN  XJIOpUA  TIpeAcTaBiseT  coOoif
KPUCTAJJINYECKOE BEUIECTBO OEJOro IBETa, XOPOILIO pacTBOPUMOE B BOJE,
HEpacTBOpUMOE B  JAMITHIOBOM  3dupe, xynopodopme. Hamuuue
YETBEPTUYHOIO aTOMa a30Ta B COJM IOATBEPXKACHO KaueCTBEHHBIMU
peakuusimu Ha KITAB.

CocTtaB M cTpoeHHE MPOAYKTAa PEaKIMU MOATBEPKIEHBI JaHHBIMU
HK-cnexrtpockonuu [6]. MK-crexkTtpsl cHATBI Ha @Dypbe CHEKTPOMETpE
«Bruker Eguinox 55» B tatnerkax KBr mapku o.c.4. [Tonockl moriomeHus

BAJICHTHBIX  KosleOaHWH  OEH3WIIOJACHMIIMMETUIIAMMOHUM — XJIopHa
MpeJICTaBJICHBI B Ta0. 2.

B pabGore wu3ydeHBl  KOJUIOMJHO-XMMHUYECKHE  CBOWMCTBA U
azicopOLOHHAs CIIOCOOHOCTh BOJHBIX pacTBOpoOB
OCH3WIAOACHMIIIUMETUIIAMMOHUN ~ XJlopuaa. Pe3ynbTaTtel  MccienoBaHUMA

npeJcTaBieHbl B Ta0. 3.
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Tabmuma 2.
HK-cnekTpoCcKONMYecKue XapaKTePUCTHKH
OCH3WII0 IS TUMETUIIAMMOHUI XJIOpUaa
CTpyKTypHBIE YacTora, Turer korebanmit KommenTtapuu
(bparmMeHTHI emt (MHTEHCUBHCTB)
(nTHA BOJTHBI, MKM)
2975-2950 (3.36-3.39) | Vas c-H N-CHs 1426 cm
CHs- 2885-2860 (3.47-3.50) | vscH (c)
1470-1435 (6.80-6.97) | vas cH (cp)
1385-1370 (7.22-7.30 | vs ch (¢)
2940-2915 (3.40-3.45) | vas cH(c)
CH>- 2870-2845 (3.49-3.52) | vscH (c)
1480-1440 (6.76-6.94) | vas cH (cp)
1600-1575 (6.16-6.35) | ITomockr ITonoca 1450 cm?
1525-1475 (6.56-7.78) | nepeMeHHOIA nepexp. OJIOCO
1590-1575 (6.29-6.36) | uHTeHCUBHOCTH | JehOpMALIMOHHBIX
1465-1440 (6.38-6.94) kosiebanuit CHp.
- He nmeer
N* XapaKTePUCTHIECKUX
M0JI0C
Taobnuua 3.
[ToBepXHOCTHO-aKTHBHBIE CBOMCTBA OCH3UIIIOACIIWIIMMETHIIAMMOHHI XJIOpUa B
BOJIC
C, T, Grionts KKM:-10?, G, 'm-108,
monb/n | °C MH/M MOJIB/JT Hm%/xMonb | kmoss/m2
10* 22 67 0.624 5.8
10 22 64 26 0.233 8.2
102 22 60 0.129 114

Jns  ompeneneHus TeMIEpaTYpHOTO WHTEpBaJa HCIOJIH30BAHUS
MOJyYEeHHOM 4YeTBEPTUYHOM COJAM B 3alIUTHOM KOMIUIEKCE H3ydalld
TEPMHUUYECKYIO CTa0MJIBHOCTh OCH3WII0ACUMUIAUMETUIAMMOHUN  XJIOpUJA.
Januele nuddepeHuanIbHOl TepMOTpaBUMETPUH TOJIY4YEeHbl Ha Mpudope
«Netzsch STA 449 F3», temneparypublii uaTepBan 25-550 °C, ckopocTh
HarpeBa — S5 TIpaa/MUH B TOKE BO31yXa. Pe3ymbTaThl HcCiIeOBaHUA
TEPMUYECKOH CTAOMIBHOCTH OCH3MIIOACIIMIITMMETHIIAMMOHAN  XJIOpUIa
IpeJCTaBIeHbI Ha puc. 1.

[Tporecc TEPMHUUECKOTO PA3JIOKEHUS SBISETCS OIHOCTAJAMUHBIM, O
qeM TOBOPUT neperuo Ha KpUBOH norepe MaccChl.
JlonennnOeH3MIIMMETHIIAMMOHHSL  XJIopua  ycTtorunB g0 172 °C u
IOCTENEeHHO pasnaraerca B uHTepBaie 300-500 °C ¢ momHoOM notepeit
Macchl.
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Puc. 1. KpuBas norepu maccel u kpuBas JJTA OeH3mII01eIMITUMETHIAMMOHUH
XJIopHuza

Jlnis co3maHMs 3alIMTHOTO KOMIUIEKCAa OaKTEpULMAHOTO JIEHCTBUS B
paboTe CUHTE3UpOBaJIM IUIEHKoOoOpa3zoBaTenb. [lonuadup Obul momydeH
KOHJIEHCAllel STUJICHIVIMKOMIS C MaJ€MHOBBIM aHTHIpUIOM. s co3maHus
TUIEHOK C YJYYIIEHHBIMH MEXaHWYECKHMMH CBOMCTBaMHU (DYHKIIMOHAIBHOCTH
noau3Qupa peryinupoBaid 4aCTHUHOW 3aMEHO MajleMHOBOTO aHTUApHUAA —
¢TaneBbIM aHTUAPUIOM B cooTHOIIeHNH 1:3. [TomyuenHsli nonuaup B BUIE
BSI3KOW NPO3pavyHOi Macchl HAHOCUJIIM Ha MpPEIMETHBIE CTeKJa, Ie IICHKU
ocymanyd Ha Bo3ayxe. B apyryio yacte nonmddupa  g00aBISIH
CHUHTE3MPOBAaHHBIH B paboTe OEH3MWIIOACHMIIUMETHIAMMOHUN XJIOpU C
HarotHeHUueM 1% oT Maccel monmmepa. VcciemoBaHWe peoormYecKux
CBOWCTB IJIEHOK MPOBOIWJIM B TeyeHHe 60 CyTOK, HAIllOJHEHHbIE IUIEHKU
NPOYHO COBMECTUMBI C THUAPOPHILHONW TOBEPXHOCTHIO W HE OTCTAIOT OT
MOJUI0KKH Ha MPOTSKEHUU BCETO BPEMEHU 3KCIIEPUMEHTA.

UccnenoBanue 1uieHKH monmdPupa U IIICHOK moimdupa ¢ OSH3WI
JUMETHIIOICIIMIAMMOHHUH XJIOPUIOM TPOBOAMIIM C TIOMOIIBIO 3JIEKTPOHHON
MUKpockonuu Ha Mukpockorne «Axivert 200 MAT Zeiss». DaeKTpOHHBIE
MHUKpo¢oTOorpadguu IIeHOK MpecTaBIeHbl Ha pHc. 2.
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Puc. 2. Dnexkrponnsie Gororpaduu mieHku noauddupa (a) u mieHku noauddupa
C HAIOJIHEHUEM OeH3MIIIOASIIMIITUMETHIIAMMOHUH Xopua (0)

B pesynbrate mpopaenaHHOM pabOThl MpPEASIOKEH CHocol co3daHus
KOMILIEKCA 3aIMTHOTO OAKTEPULIUAHOTO JICHCTBHS MOBEPXHOCTEH OT MXOB U
JUIIAfHUKOB Ha OCHOBE IUIEHKOOOpa3oBaTels Nonudpupa U XJIOpUAa
OeH3WIIOACIIIAMMETHIIAMMOHUSL.

bnaromapum  oraeneHue  QU3MKO-XMMHYECKOTO  aHAIW3a  XHUMHKO-
texHosornueckoro ¢axynprera LIKII TBI'Y 3a npoBeaeHue TepMUUECKOro aHAIH3A.
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DEVELOPMENT OF THE CHEMICAL METHOD OF
PROTECTION OF SURFACES AGAINST MOSSES AND
LICHENS

N.V. Verolainen, N.Yu. Gerasimova, A.P. Muravjova, A.S. Zueva,
L. I. Voronchikhina

Tver state universary
Chare of organic chemistry

Reaction of a kvaterinzation of a dodetsildimetilamin chloride Benzylium has
synthesized the benzildodetsildimetilammony chloride which is cationic surface-
active substance with effective bactericidal and fungicide action. Condensation of
ethylene glycol with phthalic and maleic anhydrides has received filming agent
polyair on the basis of which the complex of protective action from mosses and
lichens is formed.

Keywords: chloride benzalkoniya, quarternary salts of ammonium, bactericidal
means, filming agent.
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