HETEROGENE-CATALYTIC SYNTHESIS OF BUTYNE-2-DIOL-1,4
Umrzokov A.T.!, Muhiddinov B.F.?, Vapoyev Kh.M.?, Nurmonov S.E.*, Tilavova L.1.°
(Republic of Uzbekistan) Email: Umrzokov55@scientifictext.ru

1Umrzokov Abdulla Toshtemirovich — Researcher;
2Muhiddinov Bakhodir Fakhriddinovich — Professor;
Svapoyev Khusniddin Mirzayevich - Assistant Professor,
DEPARTMENT CHEMICAL TECHNOLOGY,
NAVOI STATE MINING INSTITUTE;
*Nurmonov Suvonkul Erhanovich — Professor,
DEPARTMENT OF CHEMISTRY,
NATIONAL UNIVERSITY OF UZBEKISTAN NAMED AFTER MIRZO ULUGBEK;
STilavova Lola Inatshillaesvna — Teacher,
DEPARTMENT CHEMICAL TECHNOLOGY,
NAVOI STATE MINING INSTITUT,
NAVOI, REPUBLIC OF UZBEKISTAN

Abstract: the results of the preparation of butyne-2 diol 1,4 in the reaction with acetylene and formaldehyde with
a heterogeneous catalytic method are reported. A reaction mechanism is proposed for the synthesis of acetylene
glycol. The influence of the composition, nature and amount of catalyst on the yield of the product was analyzed.
The activity of the available catalytic properties of the compounds copper, bismuth, nickel, cobalt, properties of
kaolin, bentonite, silica gel, zeolite was used as the carrier and efficiency of peptizators. The influence of
different temperatures on the synthesis of butyne-2-diol-1,4 is shown. The influence of the duration of the
reactions is given.
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IT'ETEPOTEH-KATAJIUTUYECKWU CUHTE3 BYTHUH-2-1U0JI-1,4
Ymp3okoB A.T.l, MyxuaainuHoB B.(I).z, Banoes X.M.3, Hypmonos C.3.4,
Tuaososa JL.N. (Pecny0siuka Y30ekucraH)

1YMp30K06 Ab6oyana Towmemuposuy — couckamens,
2Myxudounos Baxooup @axpudounosuy — npogeccop;
®Banoes Xycrudoun Mupsaesuy — doyenm,
Kagheopa xumuyeckotl mexHoaio2uu,
Hasoutickuil cocyoapcmeenHuil 20pHblLil UHCIUMYMm,
4Hpr0H08 Cyesonkyn Opxanosuy — npogheccop,
Kagedpa xumuu,

Hayuonanvnvui Ynusepcumem Ysoexucmana um. Mupsor Ynyeoexa;
STunoeosa Jlona Hnamwuniaesna — npenodasamen,
Kagedpa xumuueckoll mexHoao2uu,
Hasoutickuii 2ocyoapcmeenmblil 20pHblli UHCHUMYN,
2. Hasou, Pecnybauxa Y36exucman

AuHomayun: npusedenvl pezyibmamsl noAyueHus Oymun-2-ouon 1,4 npu peakyuu ¢ ayemunieHom u
Gopmanvoecuoom eemepoceHHO-Kamaiumuiyeckum memooom. Ilpednoocen mexanusm peaxyuu npoyecca
CUHME3a ayemuleH2IUKONd. AHAIu3upyemcs eIusHue coCmasa, Xapakmepa U KOaudecmsa Kamaiuzamopa Ha
6b1X00 npodykma. H3yuena akmueHOCMb UMEWe20Cs KaAmaiumuiyecko20 CeOUCmea COeOuHeHuil Meou,
BUCMYMA, HUKeNs, KOOAIbmd, CEOUCMEA KAOIUHA, OEHMOHUMA, CUIUKA2ENs, YeOAumd, UCNOAb306AHO KAK
Hocumenw, u dpexmusnocms nenmuzamopos. Iloxazano eénusHue pasHblx meMnepamyp Ha cunmes OymuH-2-
ouon-1,4. I[Ipugedeno enusaHue npoooIICUMENbHOCU PeaKyuil.

Knwuesvie cnosa: ayemunen, opmanvoecud, ayemunieHogvle CNupmol, Kamaiuzamop, Ooymun-2-ouon-1,4,
agpexmusnocme npooykma.

Introduction:One of the relatively inexpensive and easy-to-use substances in organic synthesis, which is
effectively used in many ways, is acetylene and its various derivatives. As a result of the coupling reaction
between acetylene and carbonyl compounds, a new substance that stores the -C=C- bond is of particular
importance. Synthesis of acetyl alcohol can be synthesized by a heterocyclic catalytic method, and the synthesis
of vinyl derivatives has been poorly studied. The use of various selective catalysts in these processes is one of
the topical problems in the chemistry of acetylene compounds [1].

Acetylene and carbonyl compounds have relatively low-temperature acetylated alcohols, while a rise in
temperature increases the production of acetylene diols [2-4].



Methodology:A sample of 100 g of the finished catalyst is placed in the reactor. The gas line is introduced
into the reactor, then 500 ml of formaldehyde are added dropwise. The test is carried out at a temperature of 105-
110°C. The mixture of reaction gases is removed from the upper outlet of the reactor. The synthesized product
and the reactive compounds are extracted through the lower outlet of the reactor and collected in a collector.
After the reaction ceases, the nitrogen currents generate additional gases from the reaction medium. The reaction
mixture is then left to stand for 12 hours. The obtained organic phase is separated by distilling off 300-350 ml of
distilled water and the aqueous portion is extracted 3-4 times in diethyl ether, filtered and transferred to a dosing
device. The catalyst dries using CaCl,.

Results:In this work, formaldehyde acetylene as a result of interaction with butyne-2-diol-1,4 in a
heterogeneous catalytic method, that is, the synthesis of butyne-2-diol-1,4 based on copper-bismuth-nickel-
kaolin catalysts (CBNK), copper-bismuth-nickel-silicagel catalysts (CBNS), copper-bismuth-nickel-bentonyte
catalysts (CBNB), copper-bismuth-nickel-zeolite catalysts (CBNZ), pressure 0,1-0,5 MPa, and the effect of
temperature effects on the yield of the product. The influence of active components on the properties of the
product of catalysts based on kaolin, bentonite, silica gel and zeolite rods is determined. Technical parameters
and properties of catalysts (porosity, strength, etc.) were analyzed. The recommended service life of the catalyst
is 72-84 hours.

Mechanism of process:

HC=CH + K — K+HC=CH
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The results of the effect of temperature in the reaction of formaldehyde with acetylene in the range of 75-
115°C are shown in Table 1.

Table 1. Effect of temperature on the product of butyne-2-diol-1,4 (peptizer. HNO3z;, NH,OH, methylcellulose)

Conventional symbol of the catalyst Temperature,’C Efficiency of product, %
75 52,4
85 55,3
CBNK-3 95 58,1
105 60,2
115 57,3
75 59,2
85 62,8
CBNK-5 95 65,7
105 67,4
115 64,3
75 53,1
CBNK-7 85 56,3
95 59,4
105 61,2
115 58,6

An analysis of the results shows that an increase in temperature increases the production of butyne-2-diol-1,4
(Table 1). When the temperature rises from 75-115°C, the yield of acetylene diol increases from 59,2 to 67,4%
when the CBNK-5 catalyst is used. The optimum temperature for the synthesis of butyne-2-diol-1,4 was 105°C.

With a further increase in temperature, the yield of the product falls. The reason for this is the starting and
synthesized substances in triglycerides, vinyls, oligomerization and polymerization reactions due to the presence
of three groups and hydroxyl groups.

The effect of butyne-2-diol-1,4 also affects the reaction time. The results are shown in Fig. 1.
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Fig 1. Influence of temperature to efficiency of prductl-CBNK-5; 2-CBNB-5; 3-CBNZ-5; 4-CBNS-5

Analysis of the results shows that the optimal time for this process, that is, the product, is a maximum of 8
hours. With increasing duration of time, the main taste of the product falls due to the formation of various
lubricants from the starting and forming substances.

As you know, the nature of the product depends on the nature and amount of the catalyst. The results of the
experiments are shown in Table 2.

Table 2 shows that Butin-2-diol-1,4 depends on the amount of the active component of the catalyst. For
example, the increase in the amount of copper oxide increases with the correct yield.

Catalysts produced by catalysts also significantly affect (Table 2). Analysis of the results shows that when
using kaolin, it was determined that a product with a high content of bentonite, silica gel and zeolite was
detected. The main reason for this is that the active surface of the catalyst in the presence of kaolin is larger in
size than the pores.

In the study, the three-dimensional structure of synthesized compounds, atomic charge, and electron density
distribution were performed by quantum chemical calculations using the RMZ method.

Table 2. Effect of properties and composition of catalyst on the product of butyne-2-diol-1,4 (peptizer: HNO3;, NH,OH,
methylcellulose)

Conventional symbol . Efficiency for producin
Ne of the catalgllst Catalyst composition (%) butyne¥2-di0?-1,4, % ’
1 CBNK-1 Cu0-20; Bi,O3- 4; NiO-1; Kaomun-75 42,3
2 CBNK-2 Cu0-25; Bi,05- 5; NiO-1,3; Kaolin -68,7 49,2
3 CBNK-3 Cu0-30; Bi,03-6; NiO-1,5; Kaolin -62,5 56,4
4 CBNK-4 Cu0-35; Bi,03- 7; NiO-1,7; Kaolin -56,3 60,3
5 CBNK-5 Cu0-40, Bi,Os5- 8, NiO-2, Kaolin-50 67,4
6 CBNK-5 Cu0-40, Bi,Os- 8, CoO -2, Kaolin-50 64,2
7 CBNS-5 Cu0-40, Bi,Os- 8, NiO-2, Silica Gel -50 48,6
8 CBNS-5 Cu0-40, Bi,0Os- 8, CoO -2, Silica Gel -50 46,6
9 CBNB-5 Cu0-40, Bi,03- 8, NiO-2, Bentonyte-50 52,3
10 CBNB-5 Cu0-40, Bi,03- 8, CoO — 2, Bentonyte-50 48,9
11 CBNZ-5 Cu0-40, Bi,Os- 8, NiO-2, zeolite-50 50,1
12 CBNZ-5 Cu0-40, Bi,03- 8, CoO — 2, zeolite-50 47,3
13 CBNK-6 CuO-45; Bi,03- 9; NiO-2,3; Kaolin -43,7 59,2
14 CBNK-7 CuO-50; Bi,03-10; NiO-2,5; Kaolin -37,5 52,1

Table 3. Quantum-chemical calculations of primary and synthesized substances

. Total Energy of Teperature Electron Nuclear Dipole
Properties of . .
substance energy, formation, of formation, energy, energy, moment
kkal/mol kkal/mol kkal/mol ev kkal/mol (D)

Primary substance

Acetylene -6489.10 -391.22 54.76 -12975.65 6486.55 0.0173




Formaldehyde -1068.62 -1057.67 -1.94 -67991.31 46922.70 1.809

Synthesized substances

propyn-2-ol-1 -6349.92 -776.28 4.35438 -45683.35 29333.42 1.571

butyne-2-diol-1,4 -6574.12 -1159.93 -44.6479 -88186.91 61612.78 2.656

The distribution of electron density and electron density of synthesized substances is studied on the basis of
quantum chemical calculations. The results showed that the process of catalytic vinylation, as well as the
processes of oxygenation and polymerization are determined because the oxygen atom is the reaction center.

Conclusion: Synthesized by butyne-2-diol-1,4 by a heterogeneous catalytic method based on acetylene and
formaldehyde. The effect of catalysts on the synthesis process, the basis of catalyst preparation, the amount of
active ingredients, the temperature and the reaction time were studied. In addition, the copolymerization of
reactions with a copper catalyst prevents polymerization. The compounds of bismuth, nickel and cobalt, which
increase the activity of the catalyst, reduce the process of adhesion, vinylation, oligomerization and
polymerization of starting materials and acetylene. Quantum-chemical calculations of the first and synthesized
substances were also performed. It was found that the maximum yield of butyne-2-diol-1,4 is 67,4%.
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