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The article analyzes the appearance of secondary contaminants of
chlorine and their ways of elimination by making appropriate changes to
the technology of drinking water treatment. Generally, recommendations
are given on how to change the technology for the production of drinking
water in order to obtain positive results, using the example of a chemical
analysis of the drinking water of Tupalang river in Surkhandarya region
of Uzbekistan.

Keywords: volatile halogenated organic compounds, trihnalomethanes,
chloroform, technologies of water-preparation, ozonation.

SOOEKTUBHBIE METO/IbI [TOAIOTOBKU ITUTHEBOM BO/IbI
HA TTPUMEPE PEKU TYITAJIAHT

I'"'A. BEKMAMAJIOBA
cTpaiunii npenojasareis Kadeaps! «lIpoekrupoBanus,
CTPOMTENBCTBA U Pa3pabOTKN MHKEHEPHBIX KOMMYHUKAIIUI
TamKeHTCKUI apXUTEKTYPHO-CTPOUTEIIbHBIN HHCTUTYT
r.TamkenT, PecyOnmka Y36ekucran

B cmamuve npoeeOeH AHAJIU3 NOA6IEHUSL 6MOPUHHBIX 302pﬂ3H€Huﬁ
xXaopa u ux nymu yCmpaHeHus ¢ NOMOWbIO 6HeCeHUl COomeemcmeyrouux
UBMEHEeHULl HA MEXHON02UI0 N0020MOEKU NUMbeBoll 800bl. B ocrosHoM
npuee()enblpeKOMeudauuu 0 MOM, KAK UBMEHUMb MEXHOI02UID np0u360()—

363



cmea numvegoll 600bl 8 YeasX NOLYUEHUSI NOLONCUMETbHBIX Pe3yIbma-
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6 Cypxandapbunckotii obnacmu Y30exucmana.

KiroueBbie cnoBa: JeTydde TaJlOreHOpPraHWMYeCKHe COCTUHEHUS,
TPUTaJOreHMETaHbl,  XJOPO(OpM,  TEXHOJOTHS  BOJIOIOJATOTOBKH,
030HHPOBaHHUE.

INTRUDUCTION

In the last decade, the study of chlorination products by modern anal-
ysis methods has shown that in the process of preparing drinking water,
toxic volatile halogenated organic compounds (LGS) are formed, mainly
methane derivatives. LGSs enter drinking water either as a result of con-
tamination of water supply sources with industrial wastewater containing
LGS, or are formed as a result of chlorination of water during the interac-
tion of chlorine with organic substances present in the source water. They
contain trihalomethanes (THM) - chloroform, dichlorobromomethane, di-
bromochloromethane, bromoform, trichlorethylene. The largest amount in
the mixture of THM is chloroform. Carbon tetrachloride, ethylene chlo-
ride, and tetrachlorethylene were found in the LGS. These compounds are
even more toxic than chloroform, but they are found in water in much
smaller quantities. The concentration of LGS varies widely from 0 to 100
ug/L.

RESULTS AND THEIR DISCUSSIONS

If we consider the effect of chloroform on the sanitary regime of water
bodies, organoleptic and sanitary-toxicological properties of water, then,
as follows from the studies of Joung J.S and Singer P.C. models of the
formation of chloroform from humic acids [2], chloroform for aquatic
animals and warm-blooded animals is moderately toxic and is highly
accumulated in organisms. A 2-point odor was detected with a chloroform
content of 18 ug/L. Chloroform does not affect the color in the indicated
amounts.
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The maximum concentration LGS in the water of the Tupalang River,
not affecting the sanitary regime of the reservoir is 50 ug/L. To determine
the content of LGS, samples of source water and water were taken from a
pure water tank (RFW). Analysis of the samples was carried out on a
chromatograph LHM-80.

The analysis showed that drinking water contains a large amount of
LGS: chloroform-93.7 ug/L, carbon tetrachloride -0.8 ug/L,
bromodichloromethane-6.2 ug/L, tetrachlorethylene-2.7 ug/L. The total
amount of LGS in drinking water is 103.4 ug/L, and traces of chloroform
and 0.8 ug/L of carbon tetrachloride in the source water.

Thus, as a result of the technology used at the river station, drinking
water contains an unacceptably high amount of volatile halogenated
compounds.

Consequently, water with such an amount of LGS cannot be supplied
to the water supply network and some correction is required.

Due to the fact that the removal of the formed LGS is a difficult task
[3], it is advisable to consider the possibility of changing the water treat-
ment technology in order to prevent the formation of LGS during chlorin-
ation.

Currently, there are several ways to reduce the content of THM to the
established limits, the main of which are the following methods:

- do not use disinfectants that give THM as secondary products;

- use pre-treatment of water before chlorination to liquefy the level of
total organic carbon;

- supplement the classic technology with adsorption treatment for lig-
uefying THM.

Effective methods to prevent the formation of LGS are measures aimed
at reducing the concentration of organic substances before the entering of
chlorine [4]. As a result of consideration of various methods that prevent
the formation of LGS and THM, the most promising method with prelim-
inary ozonation of water seems to be the most promising.

Analysis of the above materials, taking into account the quality of the
source water, made it possible to propose a purification method and com-
position of water treatment plants using natural biocenosis, microfiltration
with preliminary ozonation and subsequent filtration.

In this technology, ozone is given an important place. Ozonation is one
of the promising methods of water treatment [1].
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The main properties of ozone, giving it an undeniable and unsurpassed
superiority over other oxidizing agents, can be represented as follows:

- 0zone has a high reactivity;

- in comparison with other oxidizing agents, it reacts faster and in
smaller doses;

- oxidizes the precursors of trihalomethanes;

- reduces the molecular weight of complex organic substances and in-
creases their biodegradability;

- removes organic compounds with a smell, color, taste;

- oxidizes organic compounds such as detergents, pesticides, phenaols,
as well as humic and tannic acids;

- when using ozone in an oxidizable medium, there are no products of
the oxidant reduction that would pollute the oxidizable substance;

- 0zone is either completely used and consumed for oxidation, or some-
times, when partially used, the reduction product is oxygen, i.e. ozone
is an environmentally friendly oxidizing agent;

- oxidizes iron, manganese, heavy metals, cyanides, sulfides;

- destroys algae;

- destroys bacteria and viruses;

- ozone is produced at the place of consumption, which is especially
important when introducing ozone technology in remote areas of the coun-
try where there is a problem of transportation and storage of traditional
chlorine oxidizers and its derivatives.

CONCLUSION

Summarizing, it should be noted that the determination of LGS in
drinking water is a very urgent task today, as they have a toxic effect on
the human body. In this connection, it is necessary to use effective meth-
ods and technologies for purifying drinking water.
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The main objective of the research is to estimate the backtested perfor-
mance of multi-dimensional equity long-short strategies, which were con-
structed based on a combination of different signals (fundamental indica-
tors). An evaluation of performance is conducted using the appropriate t-
tests (derived by Novy-Marx, "Backtesting Strategies Based on Multiple
Signals" [2015]) by estimating the statistical significance of the
backtested average weekly returns for both the EU and US markets. The
data set includes weekly stock prices of 2 553 firms for the period January
1990 to November 2015 for the US market and January 2000 to November
2015 for the EU market. The obtained results show that the combinations
of signals provide statistically significant results for 1 out of 48 portfolios
(under the assumption of zero transactions costs).
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