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The composition of fractions of shale oil water-soluble phenols boiling in the
range of 295-340 °C has been studied. It has been shown that 5-alkylresor-
cinols with 2 to & carbon atoms in the side chain boil in the range of 315-
340 °C. The bactericidal properties of the latter in detergent compositions have
also been investigated. The minimum required bactericidal concentrations of
S-alkylresorcinols in detergent compositions have been determined.

Pa3paboTka MOIOUIMX CPEACTB C OaKTepHMUMAHBIM 3(hGhEeKTOM — OmMHO M3
BaXKHEHUILIMX HAIPaBICHUN Pa3BUTHUSI MPOMBILIJIEHHOCTA TOBAapOB OBITO-
BOM xuMHH. B HacTosiiiee BpeMsi B KauyecTBe OAKTEPHUIIMIOHBIX T00ABOK
HCTIONBL3YIOTCSI B OCHOBHOM XJIOpCOAEpXalllie OpraHuYecKue M Heopra-
HUYECKNE COCOUHEHUS: XJIOPAMWH, THUIIOXJIOPUT HATPHSs, HaApa-Xjiop-
Mmema-Kpe3oq, opmo-0eH3un-napa-xnopdeHon, HaTpuii-N-xiop-napa-
TOJIyOJICY/Ib(DOHAMUZ, HATPUN XJIOPHU3OLMAHypaT, a TakKXke KAaTHOHHBIE
MIOBEPXHOCTHO-AKTUBHBIC BELIECTBA, TEPOKCHIHBIC COCTUHEHHUS M 3KC-
TPaKThl HEKOTOPBIX pacTeHUil. Bce oHM moporocTosiiny, B GOJBIIMHCTBE
CBOEM HECTOMKH BO BPEMEHH W IIpH Tiepemafax TeMIIepaTyp, OTHeIbHbIE
U3 HHUX O0yafaloT M30MpaTeIbHBIM ACHUCTBUEM IO OTHOILICHUIO K pas-
JIMYHBIM MHUKPOOpraHusMaM Wil 3(hGEKTUBHBI TOTBKO B OOIBLIINX KOH-
ueHTpaunsx. [losToMy nouck GakTepULUMIOB YHUBEPCAILHOTO NEHCTBHUSI,
KOTOPBIE JOCTATOYHO XOPOIIO PACTBOPHUMBI M CTOMKM B BOMHBIX CHCTE-
MaX, a TaKXe COBMECTHMBI C IIOBEPXHOCTHO-AKTHBHBIMM BelEeCTBAMH,
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WHTHOMTOpPAaMH U APYTMMH HOOABKAMH MOTOIIMX KOMIIO3ULIMM SIBIISIETCS
aKTyaJIbHOU 3amadeil.

B mHactosiie#t pabore u3ydeHbl OaKTepULMAHBIE XapaKTePUCTHKHU
CJIAHIIEBBIX AJKWIPE30PIMHOB, BBOAMMBIX B COCTAaB MOIOLIEH KOMIIO3M-
unu. PaszpaboraHa penenTypa MOIOIIEH KOMITO3UIIMUA, OPUEHTHPOBaHHAs
Ha TIPOM3BOAMMBIE B ODCTOHHM CBHIPHEBbIC KOMIIOHEHTBI: BTOPUYHBIC
HATpUH-IKHICYabdaThl, KapOamMuz, 3TWIOBBIM CIUPT, OeH30aT HATPHUSL.
Hapsiny ¢ TpeGoBaHMSIMH K MOIOILIEH CIIOCOOHOCTM KOMIIO3UIIMHU, OC-
HOBHO€ BHMMAaHHE YIOCISUIOCH TPEOOBAHUSIM K €€ aHTUKOPPO3HOHHBIM
CBOMCTBaM, a TakXe K OaKTepHMIIMIHOM aKTMBHOCTH LIMPOKOTO CIIEKTPA,
OXBaTBIBAIOLLIEH KaK IpaM-TIOJOXHUTENIbHbIC, TAK M IPaM-OTpULATEIbHbBIE
GakTepuu U U TPUOKH.

HzBecTHO [1, 2], 4TO HEKOTOpPble MHOAUBUAYATbHBIC TIPOU3BOAHBIC PE-
30pLMHA, HAIPUMEP, TeKCUJIPE3OPLIMH, a TAKXKE KOHLIEHTPAThl aJIKUJIpe-
30pPLUMHOB, BBIACJICHHbIE W3 OU3EIbHOM (PpaklMK CIAHLUEBOU CMOJIbI,
06nafaT OakTepUUMAHBIM U GYHTULMOHBIM aeiicTBueM. Hccienosa-
Hus, TipoBeneHHble B MHCcTUTYTe 6Moxumun uM. A. H. baxa (r. Mocksa,
Poccust), mokaszanu, 4ToO aKTMBHOCTb BO3NEHCTBUS CIAHILIEBBIX AJIKHIIPE-
30PIMHOB Ha TECTHpPYeMble KyJIbTYPbl (TpaM-TIOJIOXHTENbHBIC, TIpaM-
OTpHUIIATEeIbHbIE U HEKOTOPBIE MATOTEHHBIE MHUKPOCKOMIMYECKHE TPHUOKH)
BO3pACTaeT C YBEJIMYCHUEM MIMHBI IKHJIBHOTO pPagMKajla 3THX COCIH-
HeHMI. B yImoMsSHYyTOM HWHCTHTYTE OBLIM M3y4eHBI 0Opa3iibl CyMMAapHBIX
BOIOPACTBOPUMBIX (HDEHOJIOB, MX NUCTWUIATHBIE (DpakIluy, KPUCTAJUITH-
YecKue KOHIIGHTPATBhl S-METWI-, 5-3TWI- U 2,5-TUMETHIPE30PIIHHOB, a
TakKe aJKWIPE30PUUHBI, BBIICICHHBIE M3 (DpaKMil CIaHIIEBOM CMOJIBIL.
YcranosneHo [3, 4], uro nonydeHHble U3 dpakmuu 250—360 °C ciaHne-
BOW TE€HEpPAaTOPHOM CMOJIbI IJIMHHOLEMHbIe ankuipe3opuuHbl (AIIAP)
comepXaT B aJKWIbBHOM paJuKalle B OCHOBHOM OT 2 M0 9 aTOMOB yriie-
pona. MHCTUTYTOM ClaHIEB pa3paboTaHa TEXHOJIOTHSI WX BBINCIICHUS,
OIHaKo TpoMbIiluIeHHOTO Bhinmycka AIIAP nmo cux mop Her.

[TosToMy mpencTaBisiyio HHTepec Oojee METATBHO M3YYUTh (hpaKiIHu
BOIOPACTBOPUMBIX (eHosoB, BbimyckaeMbix AO «KwuBurep». B mpo-
MBILIJIEHHBIX (PPaKIMsIX BOZOPACTBOPUMEIX (HEHOJIOB AIKHJIPE30PIIHHEI
pacmpeneNieHbl CIeAyIolUuM o6pa3oM: 2,5-TUMETHIPE30PIHH CKOHIIEH-
TpupoBaH Bo dpakuuu 270—280 °C, 5-mMeTmnape3opurH — BO (pakKIuu
280—295 °C. @paxkuus ¢ npenenaMu kuneHus 295—340 °C ucnonb3yercst
B IPOM3BOACTBE SMOKCHOHBIX cmoi. IIpucyrctByrommme B Heil JIIAP
MPEensITCTBYIOT, BBUAY CTEpUUYECKOro ¢akTopa, 0Opa3oBaHUIO TUTIIHIM-
JHWJIOBBIX OJIMTOMEPOB, YXyAIIasi TEM CaMbIM CBOMCTBA 3TOKCHIHOM CMO-
JIbl M1 KOMIIO3ULMI Ha ee ocHOBe. [103TOMY BhIIENICHME TSDKEIIOM 4acTH
BOZOPACTBOPUMBIX (PEHOJOB, BBIKMIIAIOIINX B mpenenax 315—340 °C,
1es1ecoobpa3Ho KaK ¢ TOYKU 3PSHMs YIyYIICHHsI Ka9eCcTBa 3MOKCHUIHBIX
CMOJI, TaK M [Jis1 6osiee KBATU(PUIMPOBAHHOTO HCIIOJIL30BAHHS BBICOKO-
KUTISILIEH YacTu (ppakiui.
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OneIThl 1O BBIOCICHHIO BBICOKOKUISIIIMX —AJIKWJIPE30OPLIMHOB U3
dpaxumn 295—340 °C BomopacTBOPUMBIX (PEHOJIOB IPOBOAWIN B J1abo-
PATOPHBIX M TIPOMBIIIJICHHBIX YCIOBHUSIX. PeKTHOUKALMK IIOABEPTAINCH
cyMMapHBbIe CIaHIEeBble (EHOIBI CIEAYIOLIeTO cocTaBa, Mac. %:

OmHOaTOMHBIE 31,6
Pesoprina 153
2-MeTmwIpe30pIuH 2,0
5-MeTWIpe30pIuH 26,6
2,5-IuMe TIIpe30PIIUH 9,3
5-OTUiIpe30pIuH 8,8
4,5-IuMe TIIPE30PIUH 8,9
HeuneHtudumpoBaHHbIe
COEIMHEHUS 11,5

O6pasusr JILIAP, BeinenenHsle U3 ¢pakumu 295—340 °C B nabopa-
TOPHBIX YCIOBMSIX TIPU PA3IMYHBIX YCIOBMSIX PEKTH(MUKAIMM, ObUTH MC-
cJIeIOBaHBl METOMOM Ta30-KMIKOCTHOM XpomaTorpaduu B BHUAE TpHME-
THWICHWIWIOBBIX 3¢upoB. X cocTaB mpuBeneH B Tabm. 1.

Taobauya 1. CocTaB 1abopaTopHLIX 00pa3noB
(pakuuii BOJOPACTBOPHMBIX AJKHIPE30PUUAHOB
¢ npepenamu Boikunanus 315-340 °C, mac.%.
Table 1. Composition of Laboratory Samples
of Water-Soluble Alkyiresorcinols Boiling

in the Range of 315-340 °C, mass%

Obpazenr | ComepxaHue S-aTKMWIPE30PIIMHOB
¢ yncsioM C-aToMOB B JIKWIIBHOM pajuKaiie

Gl €2 C3 C4 C5 C6 €5/

4,2 7,8 5,4 8,1 6,9 2,0 1,6
1,0 2:3 4,6 4212572 1,8 0,4
1,1 931 8,7 753 4,8 355 0,8
35 3.3 2,4 5,8 6,0 757 153

B W N -

CoctaB mpo6 mucTHUISITA (OTOMPATNCh €XEeYacHO), IOJyYEHHBIX Ha
NPOMBILIJICHHOM KOJIOHHE, MpUBeAeH B Tabu. 2. V3 Hee cienyeT, 4To 110
Mepe oTbopa NUCTUILISITA YMEHBIIIACTCST comepXaHue
S5-METHJIPe30pIHA U BO3PAcTaeT HOJISI S-aIKMJIPE30PLHHOB C AJKWIIb-
HBIM pagukaioM C6—C8. Dra yacTh HMCTHUINTA, IIPEACTABISIONAS UH-
Tepec IJIsl U3YYEHHs] B KayecTBEe OaKTepUIIMIHON M00aBKHM, COCTABISET
10—15 % ot dpaximu 295—340 °C.

PazpaboTky peuentyphl HauWMHAaId C ONTHMHU3AIMM €€ CcOCTaBa IIo
MOJIOIIEN CIIOCOOHOCTA METONOM IUIAHHUPOBAHHSI 3KCIIEPHMEHTA C II0-
CIENYIOLIUM YTOYHEHHUEM €€ MHTUOMPYIOUIMX XapaKTepHCTUK. B kadecT-
BE MOIOILIEN OCHOBBLI CPEACTBA OBUIM ONPOOOBAHBI AHMOHHEIE TOBEPXHO-
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CTHO-aKTHBHBIC BelllecTBa (JIKMJIOCH30CYyAbPOHATEI, BTOPUYHBIE Ha-
TPUM aNKWICYIbdaTsl), HEMOHOTCHHbIE (MOHOAJIKUIOBbLIC 3(MUPHI IIOIH-
STHJICHTJIMKOJISI HA OCHOBE TIEPBUYHBIX KMUPHBIX CHUPTOB, MOHOAIKHII-
¢deHmnnoBble 3GUPH  MNOJIUATWICHIVIMKOJS), B KadecTBe CHHEPIHCTA
MOIOIIIETO NEMCTBUS M OXHOBPEMEHHO HWHTHUOUPYIOIIEH KOPPO3HIO IO-
0aBKM OBII HCIIOJIL30BaH OeH30aT HATPHsI WIM TPOOYKT «CHIo6eH>,
npencTapisiommii codborr 30—33 %-Hblii pacTBOp OeH30aTa HATpHUs, B
Ka4yecTBE THAPOTPONA — KapOaMHI WJIM STWIOBBIM crmupT. Molouyio
CTIIOCOOHOCTh PELIeNTYp OMNpeNessiId Ha yHHMBEPCAJbHOM 3arpsi3HEHUU
Kak [IJisi CBEXETPUTOTOBICHHBIX COCTABOB, TAK U IIOCJE MX BBIIEPXKKHU B
TepMoikady npu Temmneparype 40 °C B Treuernue 10 cyT.

Tabauya 2. Cocta npod AMCTHILIATA, NOJYYEHHBIX

u3 dpakuuu 295-340 °C Ha npoMbILUIEHHON YCTAHOBKE,
mac.%

Table 2. Composition of Distilled Alkylresorcinol
Samples Produced by Commercial-Scale Vacuum
Rectification from Fraction 295-340 °C of Shale Oil
Derived Water-Soluble Phenols, mass%

IIpoba CopepxaHue S-aIKWIPe30PILMHOB
¢ ynciioM C-aToMOB B aJIKWJIBHOM DajguKaie

Ct |c2 [|€3 [e€4 (&%) Con 7 ie8

53198167 136 22| - | - | -
46 [151|12,8] 140 54 | = | = | =
321104 93| 139 81 | — | — | -
2:08| s 18| 8 7.8 s 78| Mois i Mgl ST =
32| 64| 58] 96| 91 |61] - | -
2001 | 3310| " 35187, 0|0 0 F1at0| Not3 | = —
1722 | 23 | a g |iae H| 256l i3 ate

NN W N

[Tocne BBISIBJICHHSI ONTUMAJIILHOTO COCTaBa PELENTYPhbl €€ KOPPEKTH-
poBaM IO OaKTepHUMOHOM akTHBHOCTH, BBomst oT 0,1 mo 5,0 % wmac.
JIIAP. AHTUMHUKpPOOHBIE CBOICTBA MOIOIIMX KOMIO3UIIHK H3Y4Yalld CO-
BMecTHO ¢ MHcTuTyTOM OMoxumun uMm. A. H. baxa nnsi mmpokoro cmek-
Tpa 6akTepuil U TPHUOKOB.

TecT-KynbTyphl, BbIpAlllcHHbIC HAa MSICO-TIENITOHHOM Oy/IboHE, MHKY-
OMpoBaJid B INPUCYTCTBUM pPa3NMUYHBIX KoHUeHTpamui JIIIAP, xotopnie
PacTBOPSUIM B MOIOLIEM CPEACTBE MPH KOMHATHOM TeMIiepaType, B Tede-
Hue 1 4. KyapTypbl BBICEHMBAIM Ha XHAKYIO M TBEPAYIO ITUTATEIILHYIO
cpensl (MSICO-TIEITOHHBIN OYJIbOH M MSICO-TIENITOHHBIN arap) ¢ IIocle-
nytoued uHky6anmeit mpu 37 °C. PocT KynpTyp (Ha XHMOKOM ITHTATENIb-
HOH cpene) U YUCICHHOCTh KOJOHMH (Ha TBEPHOI NMUTATEIBLHOM cpele)
ompenensini yepe3 48 4. B kauecTBe KOHTPOJISI CIYXHIM KYJIbTyphl 06e3
Jo0aBIeHUsI KOMIIO3UIUH.
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VceTaHOBIEHO, YTO IIMPOKHMM CIIEKTPOM OaKTEepHILMAHOTO OEWMCTBUS
ob6nagaeT MO KOMIIO3HUIMSI, KOTOpasi COIePKUT He MeHee 5 Mac.%
JIOAP. IIpu comepxanuu ot 0,1 mo 1,0 mac.% JALIAP, akTuBHOCTH TpO-
SIBJISIETCSI TOJIBKO IIO OTHOIICHHWIO K TPaM-TIOJIOXUTEIbHBIM OaKTepPHsIM.
IIpyMEHUTETPHO K ONTHUMH3MPOBAHHOW pEIENType C coaepXaHueM
JITAP 5 wmac.% ObutH OIpenesieHbl MHHHUMAaJbHbIC OaKTepUIIMIHbIC
konueHTpamud (MBIIK) JIIIAP B BogZHBIX pacTBOpax MOIOLIETO CPEACT-
Ba (Tabm. 3). YcTaHOBIEHO, 4TO pa3paboTaHHOE HAMU MOIOLIEE CPENCTBO
obmagaeT OAKTEPUIIMIAHBIM AEHWCTBHEM IIPU MCIIOJIb30BAHUU €TI0 B KOH-
neHTpanuu 10—20 r Ha 1 1UTp BOAEI.

Mojoliee CpeacTBO pa3paboTaHHOM PEUENTYpPhl MPEACTABISIET COOOM
XKHUIKOCTh TEMHO-KOPUYHEBOTO IIBETA C BONOPONHBIM IokasaTesneM §,0,
c/Ia0BIM 3aIlaXxOM AJKMIPE30p-

IAHOB WJIM IPHUMEHSIEMOM OT- Tabauya 3. MIMHAMAJNbHbIE
aymku. OHa cTabWibHAa IIpU daxTepuunnbie KonuenTpanuu (MBIIK)
Xpa.HeHI/II/I (60]166 2 HeT) 500 CJIAHIEBBIX aJ"("lee30p“HHOB B MOKOLIEM

pacTBope, MKI/MJ

Table 3. Minimum Required Biocidal
Concentrations of Shale Oil Derived
Alkylresorcinols in Detergent Solutions,

MOIOIIeH, HMHIHOMUpYOIeH u
OaKTepUIMIHON  XapaKTepH-
cTuKaM. M3ydeHBl €€ TOKCH-
KOJIOTHYECKHE CBOMCTBA. Yc-

ug/ml
TAaHOBJIEHO, 4YTO  MOIOLIAsI
KOMIIO3UIIMSI ~ OTHOCHUTCS K . e 2
€CT-KYJIb a
4-My KJ1accy OMAacHOCTH — Be- RS 0
1iecTBaM MaJIOOIIaCHBIM H HE I'paM-T10JI0KUTEIIbHEIE OaKTepUU:
obnamaeT  CCHCUOMIM3UPYIO- Staphylococcus aureus 3
o Micrococcus lysodeicticus 5
L A i Bacillus anthracoides 10
Taxym obpasom, HamH TO- Bacillus subtilis 10
KazaHa IIPpUHIMIIHAJIbHAslI BO3- I'paM-oTpuliaTeIbHble OaKTepUu:
MOKHOCTb HCTIOb30BAHUS Escherichia coli 250
Pseudomones aerogenosa 500
eJICH- : :
AIRESOPIEHOR,,  BRUISICH Klebsiella species 250
HBIX M3  BOAOPACTBOPHMBIX Salmonella tiphi murium 250
(eHOIOB, B MOIOILIIMX COCTaBax TpubKu:
KaK OBITOBOTO, TaK M CIICILH- Candida albicans 500
aJIbHOTO HA3HAYCHUSI. i e 3 2

baarogapHocTb

ABTOPBHI BBIPAXKAIOT OJIATOMAPHOCTL 32 YYacTHE B HMCCIICHOBAHMSIX CO-
TpynHuKaM WHcTHTyTa OMoxumuu uMm. A. H. Baxa (r. Mocksa) moxropy
ouonornvyeckux Hayk A. C. KampenbsHIly W KaHIUOATy OHOJIOTHYECKUX
Hayk I'. K. Ixxemyxanze.
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THE USE OF SHALE OIL DERIVED ALKYLRESORCINOLS
IN BACTERICIDAL DETERGENT COMPOSITIONS

L. GRIGORYEVA L. KEKISHEVA

Summary

In the present study results are given of research on the bactericidal properties of
shale oil derived alkylresorcinols used in detergent compositions.

It is known that the bactericidal effect of resorcinol derivatives grows with the
increase of the alkyl radical length. Alkylresorcinol concentrates with 2 to 9 car-
bon atoms in the alkyl radical can be extracted from the diesel fraction of the
shale oil. However, methods of their commercial-scale extraction are used so far.
Therefore, the alkylresorcinol fraction 295-340 °C produced from phenols sepa-
rated from shale oil by water extraction was used by the authors as initial material
in the present study.

By laboratory and commercial-scale distillation experiments it was shown that
alkylresorcinols with 2 to 8 carbon atoms in the alkyl radical essentially boil in
the range of 315-340 °C with a yield of 10—15% of the initial fraction. The latter
product was tested in this study as the bactericidal component of detergent com-
positions. The bactericidal effect of the compositions was studied on strains of
gram-positive and gram-negative bacteria, as well as on fungi by the
A. N. Bach Institute of Biochemistry (Moscow).

The minimum required bactericidal alkylresorcinol concentrations of the de-
tergent solution were determined for different strains of microorganisms. For
gram-positive bacteria the minimum required alkylresorcinol concentration is as
low as 5-10 pg/ml, for gram-negative bacteria and fungi 250-500 pg/ml and 500-
700 pg/ml respectively.

The developed bactericidal detergent composition formulas characterized by a
high washing power and low corrosivity include secondary sodium alkyl sulfates,
urea, sodium benzoate, glycerine and alkylresorcinols. The compositions are also
characterized by low human toxicity and by the absence of sensitizing effect.
They also possess a high storage stability. The results of the study show the possi-
bility of using alkylresorcinols distilled from shale oil water soluble phenols as
active ingredients to produce detergent compositions for household and special
uses.
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