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Bac penaxrop:
ZKYPBIHOB Mypar ’KypbIHYJIbI, XUMHS FBUIBIMIAPBIHEIH JOKTOPSL, podeccop, KP ¥FA akanemuri,
Kazakcran PecryOnmukacel ¥ ITTHIK FBUTBIM akaieMusichiHbIH npe3ueHTi, AK «J1.B. Cokonbckuii aTbIHIaFbI
OTBIH, KaTaJIH3 )KOHE dJICKTPOXMMUS HHCTUTYTHIHBIHY 0ac qupektopsl (Anmarsl, Kasakcran) H = 4

Penaxkmus aakachl:

OJJEKEHOB Cepra3bl MbIHxkacapyJibl (0ac pegakTOpIbIH OpbIHOACAPHI), XMMUS FHUIBIMAAPBIHBIH
JoKTopsI, mpodeccop, KP ¥FA akagemuri, « Dutoxumunsy XaablKapaiblK FHUTBIMH-OHIIPICTIK XOITUHTTHIH
mupekropsl (Kaparannsl, Kazakcran) H = 11

AI'ABEKOB Buaamumup EnoxoBuu (6ac pemaxtopiablH OpbIHOAcapbl), XUMHS FBUIBIMAAPBIHBIH
JokTopsbl, npodeccop, berapycs YFA akanemuri, Kana marepuaniap XuMUsICbl HHCTUTY TBIHBIH KYPMETTI
JupekTopsl (Munck, berapycs) H =13

CTPHAJ Mupocaas, npodeccop, Uexust FbUIBIM aKaJeMHUACHIHBIH ODKCHEPHUMEHTTIK OOTaHHKa
MHCTUTYTBIHBIH 3epTXaHa MeHrepyurici (Onomoyn, Yexust) H = 66

BYPKITBAEB Myxam6eTKaJu, XUMUsI FEUTBIMAAPBIHEIH JOKTOPEL, podeccop, KP ¥FA axanemuri,
on-Dapadu areigarsl Kaz¥Y Y-npiy 6ipianm npopexropsl (Anmarsl, Kazakcran) H =11

XOXMAHH J[Ixymut, Ceren ynuBepcuteriniy ®Papmauesruxa ¢daxysnpreTiHin Papmakornosus
KadeapachHEIH MeHrepymrici, JKapaTbuibicTaHy FBUIBIMIAPBIHBIH TOHAPAIIK OPTAIBIFBIHBIH JAUPEKTOPEI
(Ceren, Benrpus) H =38

POCC Camup, PhD goxropbl, Muccucunu yHUBEpCHTETIHIH OCIMIIK OHIMICPIH FBUIBIMU 3€PTTEY
YITTHIK opTansirbel, @apmanust MekTebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPSIHCKUM Buranmii, punocodus mokropst (PhD, (apmanerr), Pequnr yHHBepCHTETIHIH
npodeccopsr (Penunr, Aurus) H = 40

TEJTAEB Barnar Bypxan6aiiyibl, TeXHHKa FRUIBIMIAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
KoppecnionaeHT-mymeci, Kazakcran PecnyOmukacer WHaycTpust koHe HWH(PPAKYPBUIBIMIABIK —JaMy
munUcTpiiri (Anmarsl, Kasakcran) H =13

DAPYK Acana Jlap, Xamnap ans-Mamxnaa [IsFsic MeuniHa KoJulepKiHiH Ipodeccopsl, Xamaap
yauBepcureTiHig Lsirpic Mmequimnaa ¢akynereti (Kapaun, [Tokxicran) H =21

®DA3BIJIOB Cepik IpaxmMeTy.ibl, XUMHS FBUIBIMIAPBIHBIH JOKTOPBL, ipodeccop, KP ¥FA akanemuri,
OpraHuKajiblK CHHTE3 XKOHE KOMIp XHUMUSICHl HHCTUTYTHI JUPEKTOPBIHBIH FBUIBIMH JKYMBICTAp JKOHIHIET1
opsiabacaps! (Kaparannsl, Kazakcran) H=6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XHMHsS FHUIBIMIAPBIHBIH JOKTOPBI, mpodeccop,
Kepreiscran ¥FA akagemuri, KP ¥FA Xwumust xoHe XUMMSUIBIK TeXHOJOTHS HMHCTHTYTHI (Bimikek,
Keipreizcran) H =4

XAJIMKOB [:xypadaii XaJuKoBHY, XUMUS FRUIBIMIAPBIHBIH JTOKTOPBL, podeccop, Taxikeran FA
axanemuri, B.M. Huxurun areranarst Xumust nHCTUTYTHI ([lymante, Toxikcran) H =6

DAP3AJIUEB Barug Merkuaoribl, XMMUs FBUIBIMAAPBIHBIH TOKTOPEL, Ipodeccop, ¥FA akagemuri
(Baky, O3ipoaiixan) H=13

TFAPEJIMK Xempaa, ¢umocodus nokropsr (PhD, xumus), Xanplkapalblk Ta3za jKOHE KOJIIaHOAIBI
XVMWUS OJJaFbIHBIH XVMUS KOHE KOopIllaraH opTa OemnimiHiH mpe3uneHTi (Jlornon, Aarmms) H = 15
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Penaxkuuonnas xosuierus:
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H=38

POCC Cammup, nokrop PhD, mpodeccop IIkomsr dapmanuyi HAIMOHAIBLHOTO IEHTPa HAYYHBIX
HCCIICJOBAaHUH PACTHTENBHBIX MPOAYKTOB YHUBepcuTeTa Muccucunu (Oxcdopa, CIIA) H = 35

XYTOPSIHCKUM Butammii, noxrop ¢unocodun (Ph.D, dapmanesr), mpodeccop Yuusepcurera
Penunra (Pepunr, Aurus) H = 40
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HAH PK, MunucrepcrBo Uunycrpuu u uabpactpykTypHoro pa3sutus Pecrnyonuku Kasaxcran (Anamarsl,
Kazaxcran) H=13
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®DA3BIJIOB Cepuk /IpaxmeToBUY, TOKTOp XHMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
3aMeCTHTENb JUPEKTOpa 1o HaywIHo# pabote VHCcTHTYTA OpraHmdeckoro cuHTe3a U yrexumun (Kaparanna,
Kazaxcran) H=6

KOPOBEKOBA Ilapumna Kopo0exoBHa, TOKTOp XMMHYECKUX HayK, podeccop, akanemuk HAH
Keipreserana, MactutyT Xumun u xumuaeckoit texnonorud HAH KP (bumkek, Keiprezeran) H = 4

XAJIMKOB [Ixypa6aii XaJaumkoBH4Y, IOKTOp XHMHYECKHX HayK, mpodeccop, axkazemuk AH
Tamxukucrana, Vuctutyt xumun nmenn B.W. Hukutuna AH PT (dynran6e, Tamxukucran) H = 6

DAP3AJIMEB Barug Memkua orisl, JOKTOp XHMHYECKHX HaykK, npodeccop, akanemunk HAHA
(baky, Aszepbaitmxan) H=13
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METHOD OF OBTAINING SURFACTANTS BASED ON VARIOUS FATTY
RAW MATERIALS

Akmalova Ilyana — 3rd year student, specialty «Chemical technology of organic substances», Karaganda
Industrial University, Temirtau, Kazakhstan

E-mail: ilyanaaa2000@gmail.com. ORCID ID: https://orcid.org/0000-0001-6634-5720;

Merkulov Vladimir — Candidate of Chemical Sciences, Associate Professor of the Department of
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Abstract. In recent years, there has been an increased interest in obtaining and
researching surfactants synthesized on the basis of natural raw materials. Such surfactants
are interesting because they are, as a rule, biodegradable. They are synthesized from
natural raw materials: corn, coconut, palm and other oils. As an alternative to replacing
vegetable raw materials in this scientific work, it was proposed to use raw materials of
animal origin. In the Republic of Kazakhstan there is a problem with fat waste from
meat processing enterprises. In this work, the possibility of amidation of fatty acids that
are part of fat in order to obtain cationic surfactants was discovered, that is, the results
of this study can serve as a solution to the problem with fat waste. The production of
surfactants using fatty raw materials does not always ensure the production of less toxic
and less environmentally harmful surfactants than petrochemical production. However,
taking into account the carbon dioxide cycle, chemical production based on renewable
raw materials is always more preferable. That is why the work will be devoted to
the study of the method of obtaining fatty acid ethanolamides based on animal raw
materials. These compounds belong to a well-known class of cationic bactericides with
a wide spectrum of antimicrobial activity. They are used as the main components of
surfactants, personal hygiene products, cosmetics, softeners, dyes, biological dyes,
antiseptics and disinfectants. That is, the relevance of the study lies in the fact that in the
post-pandemic period there is a great need for bactericidal agents, which are synthesized
surfactants. The synthesis was carried out by reacting diethanolamine with carboxylic
acid at a temperature of 150°C, caustic potassium was used as a catalyst. The resulting
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compounds have bactericidal properties and are used to eliminate many different types
of household microorganisms.

Keywords: ethanolamides, cationic surfactants, bactericides, higher fatty carboxylic
acids, diethanolamine, caustic potassium
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TYPJII MAI IHUKI3ATTAPBIHBIH HETI3IHJETT BETTIK-AKTUB/I
3ATTAP/IBI AJTY DICI

AnHoranus. COHFBI XbULIAPHl TAOWFU IIHMKI3aT HETI3IHIC CHHTE3JCNTCH OCTTiK
OeJiceHal 3aTTaplbl alyFa >KOHE 3epTTeyre KbI3BIFYIIBUIBIK apTThl. MyHnai OerTik
OejiceHal 3aTTap KbI3BIKTHI, OMTKEHI onap oAeTTe OMOJIOTHSUIBIK BIAbIpaiiabl. Onap
TaOWFH MIMKi3aTTaH CUHTE3/EJIE/]: )KYTepi, KOKOC, ManbpMa skoHe Oacka Mainap. OcimMaik
LIMKI3aThIH aJIMacThIpyFa OajlamMa peTiHAE OCHI FBUIBIMH JKYMBICTa >KaHyapiapAaH
aJbIHATHIH IIMKI3aTThl Maliaanany yeeiHbUIIb. KasakcTan PecriyOnukacbiHga eT eHaey
K9CINOPBIHIAPBIHBIH Mai KaJAbIKTapbIMEeH Maceie Oap. byt skympicTa KaTHOHBI OSTTIK
OesiceHai 3aTTappl aly YIIiH MaibIH KypaMblHa KipeTiH Mail KbIIIKbUIIAPBIH aMUATEY
MYMKIHJIIT aHBIKTaIAbl, SFHU OYJ 3epTTeyHiH HOTXKeJepli Maill KaJlAbIKTapbIMEeH
MOCeJIeH] HIeuTyre KbI3MeT €Tyl MyMKiH. MyHail IMKi3aThIH Naligaana OThIPbII, OETTiK-
Oesicenai 3aTTapabl OHIIPY 9pKalllaH MyHa-XUMUS OHIIpiciHe KapaFaHaa a3 YbITThI )KOHe
SKOJIOTHSUTBIK 3USIHABI OCTTIK-OeNICeH 1 3aTTapabl OHAIPYIi KaMTaMachl3 eTe OepMeii.
JlereHMeH, KOMIPKBIIIKBII Ta3blHBIH aiHANBIMBIH €CKepe OTBIPBIN, >KaHAPTHUIATHIH
LIMKi3aTKa HETi3AelIreH XUMHUSIIBIK OHAIpIC SpKamaH >Kakchipak. COHOBIKTAH JKYMBIC
XKanyapnap muKi3aTbIHa HETI3AEATeH Mai KbIIIKBUAAPBIHBIH ASTaHOJAMHUATEPIH
aly omiciH 3eprreyre apHanaabl . by KocwkuibicTap MHUKpOOKa Kapchl OenceHAaiiri
KeH KaTHOHIbl OakTepuUuaTepAiH Oenrimi kimaceiHa katanel. Onap OerTik OenceHai
3aTTaplblH, >KEKe KYTIM KYpalAapblHbIH, KOCMETHKaHBIH, KYMCApPTKBIIITAPIbIH,
OOSFBILITAPIBIH,  OWOJOTHSNBIK  OOSFBIUTAPIABIH,  AHTHCENTHKTEPIIH  JKOHE
ne3uH(eKuusIay KypaigapblHbIH HETi3r1 KOMIIOHEHTTEP1 peTiHAe KOJAaHbUIa b1, SIFHY,
3epTTEYAiH ©3CKTUIIr MaHAeMHUsaH KeHiHTi Ke3eHIe CHUHTE3NENreH OCTTIiK OelceH I
3aTTap OONbIN TaOBUIATHIH OAKTEPULIUMATIK areHTTepre YJIKeH KaxeTTinik O6ap. CuaTres
150°C Temneparypasna JU3TaHOJIAMHHHIH KapOOH KBIIIKBUIBIMEH SPEKETTECYi apKbLIBI
JKY3ere achbIpbUIAbI, KaTaJu3aTop PETiHAe KayCTUKAIBIK KM KONJaHbUIABL. AJBIHFaH
KOCBUIBICTap OAKTEPHLMATIK KaCHETKE M€ JKOHE TYPMBICTBIK MHUKPOOPTaHU3MIEPIiH
KONTEreH TYPIJIEPiH KO0 YIIiH KONJaHbUIAdbI.

Tyiiin ce3aep: 3TaHONIAMUATEDP, KATUOHIBI OETTIK OCICEH I 3aTTap, OaKTEpULIUATED,
JKOFapbl MaiIbl KApOOH KBIIKBUIAAPHI, TU3TAaHOJIAMUH, KayCTUKAJIBIK KaJlui
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METOA HOJYYEHUS ITIOBEPXHOCTHO-AKTUBHBIX BEIIIECTB HA
OCHOBE PA3JIMYHOI'O ) KUPOBOI'O CbhIPbS

AHHoTanus. B nociennue roapl HaOM0Aa€TCs MOBBIIICHHBIH HHTEPEC K IOy YECHUIO
1 HCCIIENOBAHUIO TOBEPXHOCTHO-AKTUBHBIX BELIECTB, CUHTE3MPOBAHHBIX HA OCHOBE
HAaTypaJbHOTO ChIpbsl. TakHWe MOBEPXHOCTHO-AaKTUBHBIE BEIIECTBA MHTEPECHBI TEM,
4YTO OHH, KaK MpaBuiio, Ouopasznaraembl. X CHHTE3MPYIOT U3 HATYypaIbHOTO CBHIPHS:
KYKYPY3HOI'O, KOKOCOBOI'O, ITaJJbMOBOI'O M JPYyrMX Macell. B kauecTBe albTEpHATUBBI
Ha CMEHY pacTUTENbHOMY CBIPBIO B JAaHHOW Hay4HOH paboTe ObUIO MPEmSIOKEHO
HCTIOJIb30BATh ChIPbE KUBOTHOTO NporcxoxeHus. B Pecriyonuke Kazaxcran umeercs
mpobiemMa ¢ JKUPOBBIMH OTXOAaMHU MsCOTIepepadaThIBalOMMX NPEeApusITHid. B nanHO#M
pabore ObIIO OOHApYKEHA BO3MOXKHOCTH aMUIMPOBAHHS KUPHBIX KUCIIOT, BXOASIIHX
B COCTaB KMBOTHOI'O JKHpPa C LIEJbIO MOTYYEHUS KAaTHOHHBIX TOBEPXHOCTHO AKTUBHBIX
BEILECTB, TO €CTh PE3YJbTAaThl JAHHOIO UCCIECAOBAHUS MOTYT IOCIYXHUTh PELIEHUEM
po0GaeMBI ¢ KUPOBBIMU oTXoAaMH. [IpousBozactso ITAB ¢ ucnonb30BaHNEM KHUPOBOTO
CBIPBS HE BCErAa 00ecIeYnBaeT MoyuyeHne MeHee TOKCUYHBIX U MEHEe 3KOJIOTHYECKH
Bpenusix [1AB, uem Herexumudeckue mpou3BoacTBa. OIHAKO ¢ yIETOM KPyTrOBOPOTa
YIJIEKUCIIOTO Ta3a XHUMHYECKOE IMPOM3BOACTBO, OCHOBAaHHOE Ha BO30OHOBISEMOM
CBIpbE, Bceraa Ooliee MpeanouTHTenbHo. IMeHHo mosToMy pabora OymeT mocBsiieHa
HCCIENOBAHUIO METOAA IOJNYYEHHUs 3TAHOJIAMHUAOB JKHPHBIX KHCJIOT Ha OCHOBE
KUBOTHOTO CBHIPbS . OTH COENWHEHHS] OTHOCSTCS K XOpOIIO H3BECTHOMY KJaccy
KaTHOHHBIX OaKTEPUIUAOB C MIMPOKUM CIEKTPOM aHTUMHKPOOHOH akTUBHOCTH. OHH
HCIIOJIB3YIOTCSI B KAYE€CTBE OCHOBHBIX KOMIIOHEHTOB IIOBEPXHOCTHO-aKTUBHBIX BEIIECTB,
CPEICTB JIMYHON THUTHEHBI, KOCMETUKH, CMITUMTEICH, KpacuUTeNe, OMOIOTrHIecKuX
KpacuTelleil, aHTHCENTHKOB U JIE3MHPHIUPYIOMUX CpeAcTB. To ecTh aKTyalbHOCTb
HCCIIENOBAHUS 3aKIIIOYAETCSl B TOM, YTO B IOCTIAHAEMHUYECKUI MEPHUOJ CYIIECTBYET
Oompmias TOTPEOHOCTh B OaKTEPUIMAHBIX CpPEACTBAX, KOTOPHIMH U  SBISIOTCS
CHUHTE3UpPOBAHHbIE IOBEPXHOCTHO-aKTHBHBIE BenlecTBa. CHHTE3 OCYIIECTBIISAIH ITyTeEM
B3aUMOJICHCTBUS JAUATAHOJIIAMHHA C KapOOHOBOUW KucimoToil mpu Temmeparype 150°C,
B KAa4eCTBE KaTaJM3aToOpa HCIOJb30BAICSA €nKUi Kanuid. IlomydeHHbIE cOeqUHEHUS
00naatoT 6aKTEPUITMTHBIME CBOMCTBAMH M TIPUMEHSIETCS JUTS IMKBUAAIUN MHOYKECTBA
Pa3INYHBIX BUJIOB OBITOBBIX MUKPOOPTaHU3MOB.

Ku1roueBblie €J10Ba: 3TaHOJIAMH/Ibl, KATHOHHBIE IOBEPXHOCTHO-AKTUBHBIE BEILIECTBA,
OaKTepUIIIBI, BHICIINE KUPHBIE KAPOOHOBBIE KHCIOTHI, TUITAHOJIAMUH, SIKUH KaJuii

Introduction

To date, the synthesis of cationic surfactants is of interest to many researchers around
the world. Ethanolamides of fatty carboxylic acids are cationic surfactants that combine
disinfecting, wetting, foaming, anticorrosive and hydrophobic properties. Although
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other types of surfactants such as anionic, nonionic and amphoteric surfactants have
some antimicrobial activity depending on the specific biocide, cationic surfactants have
the greatest antimicrobial activity. Unlike more common disinfectants (chlorine, phenol,
sodium hypochlorite), they have the same useful properties as good solubility in water,
the absence of unpleasant and pungent odor, the ability to exhibit their bactericidal
properties even in large dilutions, while they are harmless to the human body.

The main part. Surfactants are one of the most typical chemical products that are
consumed in large quantities every day all over the world. The word surfactant comes
from the abbreviation of the terms "surfactant" and covers a group of molecules that are
capable of changing the interfacial properties of liquids (aqueous or non-aqueous) in
which they are present. The special properties of these molecules are their amphiphilic
nature, which is due to the fact that each molecule of the surfactant has both a hydrophilic
part and a hydrophobic (or lipophilic) part. As a result, they concentrate at the interface
of immiscible phases, reducing the interfacial tension.

Depending on the nature of the hydrophilic fragment providing the affinity of the
molecule to water, the main surfactants can be divided into anionic, cationic, amphoteric
and nonionic classes. As for the hydrophobic part of the molecule, in most cases it
is a hydrocarbon chain, but in some surfactants this hydrophobic part may be a non-
hydrocarbon chain, such as polydimethylsiloxane or perfluorocarbon.

Although all individual surfactants have their own properties, some general
characteristics can be attributed to each specific class. In the most general terms, the
following can be said: the main points can be proposed regarding the practical advantages
associated with different classes.

Anionic surfactants are historically the earliest and most common surfactants.
They are usually considered the "workhorse" in the detergent world. Accordingly,
they are produced in the largest volumes and for the most part are inexpensive. They
are especially useful because of their excellent washing action and the efficiency of
removing solid soil particles. This advantage is due to the fact that many substrates are
negatively charged; anionites and derived molecular aggregates are not inclined to be
firmly adsorbed on such substrates, thereby preventing the re-deposition of undesirable
contaminants.

Depending on the nature of the negatively charged head group, they exhibit different
resistance to hydrolysis; sulfates are most prone to hydrolytic decomposition; at the
same time, sulfonals are very stable.

Anionic surfactants are also sensitive to water hardness ions to varying degrees;
this fact may limit their use in hard water. The lower solubility in water and the specific
interfacial properties of Mg salt sulfonates are sometimes positively used to optimize
the detergent properties. Ethoxysulfates of alcohols are much less sensitive to alkaline
earth metal ions than homologues of alcohol sulfates.

Amphoteric surfactants are usually used in combination with other surfactants
(anionic or nonionic) to enhance desired properties, such as foaming or washing
properties. Since the optimal activity of amphoteric agents is manifested at a neutral
pH, they are especially valued as personal hygiene products (shower gels, bath foams,
shampoos, etc.) for their softness and compatibility with the skin.

8
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Nonionic surfactants are particularly useful because of their low sensitivity to water
hardness and pH. Since they are compatible with charged molecules, they are easy to
use in mixtures with other ionic surfactants, which often leads to useful associations.
For example, non-ionic substances can contribute to the dissolution of calcium or
magnesium salts of anion-active substances. The hydrophilic-lipophilic balance (GLB)
of nonionic compounds can be regulated by properly balancing the number and nature
of the polar links (ethylene oxide, propylene oxide, which form the hydrophilic part of
the molecule with respect to the carbon chain.

Ethoxylated nonionic surfactants exhibit a specific behavior with respect to
temperature; in a given temperature range, their solubility decreases with increasing
temperature, which leads to the deposition of surfactants at the "turbidity point".

One of the most promising classes of surfactants is cationic surfactants, which
include a number of synthesized fatty acid ethanolamides.

Cationic surfactants are characterized by very high substantiality on various
substrates, especially on negatively charged ones, and subsequent surface modifications.
Therefore, they are widely used as conditioning agents in the care of fabrics and hair
care products. Some cationic compounds, such as dodecyldimethylbenzylammonium
chloride or cetyltrimethylammonium chloride, are also used as bactericidal agents
(bactericides and fungicides). Ethanolamides of higher carboxylic acids as surface-
active substances combine properties such as bactericidal ability, foaming ability. They
are emulsifiers and stabilizers of emulsions, are widely used as flotation reagents in the
enrichment of fossil raw materials. Ethanolamides are liquid viscous substances of an
oily brown color, have a pleasant smell, and also have a moderately wide spectrum of
antimicrobial activity, a residual bacteriostatic effect on treated surfaces, do not cause
corrosion and are effective in a wide pH range.

Due to their chemical and physico-chemical properties, these substances are widely
used in various industries. But these substances are of greater interest due to their
bactericidal properties. In conditions of continuing risks of the spread of coronavirus
infection, the need for the synthesis of these compounds with bactericidal properties
is especially great. Since these fatty acid ethanolamides can become a key ingredient
in many cleaning and disinfectants, including dishwashing liquids, hand soap, air
fresheners and disinfectant sprays used in medical institutions, hospitals, schools,
offices and homes.

Methodology of the analysis

Animal fat was used as a raw material for the synthesis of new compounds. The
higher carboxylic acids included in the fat react with diethanolamine. The qualitative
and quantitative composition of carboxylic acids in fat is shown in Table 1. Caustic
potassium was used as a catalyst. Amines were responsible for the hydrophilic part of
future surfactants.

Table 1 — Quantitative composition of carboxylic acids in fat

Raw material | Acids that are part of fat, their quantitative content in fat(%)
Stearic Palmitic | Myristic | Oleic Linoleic | Arachidonic | Other acids

Pork fat 17,9 30,4 1,1 41,2 5,7 2 1,7
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Goose fat 15 31,2 3 30 19,3 - 1,5
Chicken fat |10 28,6 2,1 39,8 18 1 0,5

The process of chemical interaction between amine and carboxylic acid:

1] R i

A = HH = Hl"‘JJ\H'FR! + HO

R OH
i}

100 g (0.06 mol) of animal raw materials and 36 ml (0.18 mol) of diethanolamine
were loaded into a beaker and heated to 100°C, a catalyst was added — 0.2 g KOH. The
reaction mixture was slowly heated to 150°C and kept at this temperature for 3 hours.
Synthesis based on raw materials is shown in Figure 1.

'E.i!“'!im
J T e
Tl

& 'J‘TF:; _.J' "-l.'-

Fig. 1 - Synthesis based on raw materials

After 1 hour, changes begin to occur in the beaker, namely, diffusion occurs in
the section of the boundary of the two phases, that is, chemical interaction between
the amine and the acid. After 2 hours, the reaction mixture acquires a homogeneous
medium, and the surfactant acquires a pronounced yellow-brown color. At the end of
the synthesis of surfactants, studies of the physico-chemical parameters of the samples
were carried out: their foaming ability, hydrogen index, color, smell, etc. Samples of
synthesized surfactants are shown in Figure 2.

Fig. 2 - Samples of synthesized surfactants
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The physico-chemical parameters of the obtained surfactants of fatty acids of animal
fat are presented in Table 2.

Table 2- Physico-chemical parameters of surfactants

Surfactants, based on raw materials
Name of parameters Pork fat Chicken fat Goose fat
Appearance and consistency Oily viscous liquids
Colour Light yellow Dark brown Light brown
Mass fraction, %
- free caustic alkali 0,18 0,15 0,1
- free carbon dioxide soda 0,7 0,6 1
- insoluble impurities 0,3 0,4 0,5

The main indicator of the action of surfactants is their foaming ability. Foaming
capacity is the volume of foam formed under certain conditions (temperature, surfactant
concentration, foaming method) from a certain volume of solution. A quantitative
measure of this property can be the volume of the foam obtained and the time of its
existence. The formation of a stable foam indicates a good quality of the surfactant,
therefore, this property is also tested in the conditions of industrial synthesis of these
compounds.

The foaming ability of the surfactant was determined according to GOST 22567.1—
77 by measuring the height of the foam column obtained by shaking several drops of
the studied surfactant and a certain volume of distilled water in a measuring cylinder.
(Figure 3)

-

Fig.3 - Study of foaming capacity
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The following sample 1 is pork fat fatty acid diethanolamide, foaming capacity — 25
mm;

The following sample is 2 — diethanolamide fatty acids of chicken fat, foaming
capacity -20 mm;

The following sample is 3 — diethanolamide fatty acids of goose fat, foaming capacity
— 20 mm;

The determination of the value of the hydrogen index was also carried out.
Depending on the pH level, concentration and activity of active substances, detergents
are conditionally divided into weak, medium and strong. Accordingly, each of these
classes is designed to remove contaminants of varying severity. The results of the
conducted studies are shown in Table 3.

Table 3 — Results of determination of surfactant indicators

Surfactants pH Foaming ability Foam stability
Surfactant on pork fat 8 25 mm Stable
Surfactant on chicken fat 7 20 mm Stable
Surfactant on goose fat 8 20 mm Stable

The bactericidal properties of the synthesized surfactants were also determined.
Mold was previously grown in a thermostat at 37°C for 48 hours .

Fig. 4 - Biobox

Then sterile petri dishes were taken, 1 ml of a 1 % working disinfectant solution was
poured, and mold was added using sterile tweezers and samples were left for 24 hours..
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The next day, mold samples without bactericide and a mold sample with bactericide
were studied on a microscope.

Figure 6 - Control sample Figure 7- Mold samples after surfactant treatment

Conclusion

At the end of the analysis, ethanolamides and fatty acids were obtained, as evidenced
by the changes in the glass, namely: after 1 hour of time, the two phases begin to mix,
resulting in a reaction and the liquid in the glass becomes homogeneous; there is an
external change in the color of the reagents in the glass.

It has been established that on the basis of animal raw materials containing fatty
acids in their composition, it is possible to obtain products of amidation of these acids,
that is, as an alternative to vegetable raw materials, it is possible to replace them with
animal raw materials. The results of this study can serve as a solution to the problem of
fat waste from meat processing plants.

The obtained results of the main quality indicators meet the requirements of the
technical specifications of various manufacturers, which indicates the good quality of
the products obtained, also of the 3 samples studied — pork fat fatty acid diethanolamide
has a better foaming ability. Also, all surfactants showed the property of suppressing
the biocenosis of fungal and mold bacteria. In conditions of the risk of the spread
of coronavirus infections, the synthesis of substances with bactericidal properties is
quite relev. At the end of the analysis, ethanolamides and fatty acids were obtained,
as evidenced by the changes in the glass, namely: after 1 hour of time, the two phases
begin to mix, resulting in a reaction and the liquid in the glass becomes homogeneous;
there is an external change in the color of the reagents in the glass.

It has been established that on the basis of animal raw materials containing fatty
acids in their composition, it is possible to obtain products of amidation of these acids,
that is, as an alternative to vegetable raw materials, it is possible to replace them with
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animal raw materials. The results of this study can serve as a solution to the problem of
fat waste from meat processing plants.

The obtained results of the main quality indicators meet the requirements of the
technical specifications of various manufacturers, which indicates the good quality of
the products obtained, also of the 3 samples studied — pork fat fatty acid diethanolamide
has a better foaming ability. Also, all surfactants showed the property of suppressing
the biocenosis of fungal and mold bacteria. In conditions of the risk of the spread of
coronavirus infections, the synthesis of substances with bactericidal properties is quite
relevant.
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