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ITpoBeneHo nociipkeHHs GpopM 3HAXOKEHHST HaTOIPOIYKTIB
y 3muBHUX Bojax AT «Motop Ciu» MeTomom razoBoi xpomarorpadii
i ¢uyopecueHtHoi  cmekTpodoTomerpii. BceraHoBmeHo, 1m0
HapTONpOoayKTH y 3muBHEX Bomax AT «Motop Ciu» 3HaXOIATHCS B
cTablIbHOMY CTaHI B yci mepiogu poky y ¢Gopmi i300KTaH, OKTaH,
JeKaH, JoiekaH. JIOBeIeHO CXOXICTh pe3yNbTaTiB  Ia3oBol
xpomarorpadii i ¢uryopecueHTHOI crieKkTpodoToMeTpii

3nusHi 600u, Hagpmonpodykmu, Gopmu 3HAXOONCEHHS, 2A3084
xpomamozpais, gryopecyenmna chekmpogomomempis

OcHOBHMMHU  JDKepenamul  3a0pyAHEHHS BOJONMHI €

HEI0CTATHLO OYHIIEH] CTIYHI BOIU MiIPUEMCTB
METaJIyprifiHOi,  XIMIYHOI, = KOKCOXIMiYHOi, EHEepPreTUYHOi 1
Xap4oBo1 MPOMHMCIIOBOCTI. 3abpynHIo0Yi pEYOBUHY,

MNOTPAIUISIIOYM B NPUPOJAHI BOAOMMHMIIA, MPU3BOIATH A0 SKICHUX
3MiH, $IKi, B OCHOBHOMY, TPOSIBISIFOTECS y 3MiHI (i3WYHHX
BJIACTUBOCTEH BOAM, XIMIYHOTO CKJIady, B HasSBHOCTI IUIaBaIOUUX
PEYOBMH Ha TIOBEPXHI 1 BIAKIAAaHHI Ha [HI BOJOWMHUIII.
Hait6inpm po3noBCIOKEHUMH HEeOe3NeUHIUMHU 3a0pyTHIOBAUYaMU
BoaHuX pecypciB 3a gannMu TOHECKO e madronpoaykru. Bonn
3HWKYIOTh 3[aTHICTh BOJU JO NPUPOJHOTO CaMOOUYMILEHHS,
3MIHIOIOTh CaHITAPHUH DPEXKHUM, CTUMYIIOIOTH PO3BUTOK JICSKUX
MaToreHHNx OakTepid Ta BipycCiB, MO3HAYAIOTHCSA 1 Ha ITHIIUX
JaHKaxX MPHUPOAHUX ekocucteM. Hadromponyktu y 31MBHHX
BOJAX TMpEACTaBleHI HeiHAe(iKOBaHOIO TPYNOI BYIJICBOJHIB,
HapTH, Ma3yTy, Tracy, MacTWi, IO TMOoTpedye JeTaibHOro
BHUBUYEHHS 00’€KTiB JIOCIIPKEHHS, BUOOPY CIeliaJbHUX METOIIB
MIArOTOBKM TpoOM uisi TOBHOI imeHTH(iKaIii BCiX BUIIB
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OpPTaHIYHUX CHOJYK 3 MOAANBIMAM KIUTBKICHHM iX BH3HAYCHHIM
[1-3].

Bei mi BimomocTi Jar0Th MOXIIMBICTE 00paTh HE TUIBKH
HafiiiHI MEeTOAM BH3HAYEHHS HA(PTOMPOIYKTIB, a TaKOX 0OpaTh
METOIM OYMILIEHHS BiJl HUX 3JIMBHUX BOJ 1 OLIHUTH IX O€3IIE€UHICTh
JUTS JTIOMHY 1 oBKims [1-3].

3MMBHI BOAM BIAPI3HAIOTHCS HEMOCTIHHUM CKJIamoM. 3
MO3UIIiil 00’ €KTUBHOI OIIHKH KUTBKOCTI HA(PTOMPOMYKTIB Ta A
3MCHIIICHHS BIUIMBY HEBH3HAUEHOCTI BUMIpiB, 0cOOMBa yBara B
HaIIMX JOCTIHKEHHSX MPHIiJIeHa METoIaM IIpoOoBiIO0PY 3pa3KiB
Boau 1 wicmio Bigbopy mipo6 3mmBHEX BoA. Hamm mms
JOCIIPKEHHsT 0OpaHo 3/IMBHI BOJH 31 31TMBHO-OYMCHOI criopyau 57
[NAT «Mortop-Ciu» y JiTHi{ Ta BECHSIHUI MEPiou.

Mera Hamoi poOOTH — AOCHIKEHHS (POpPM 3HAXOKEHHS
HadronmpoaykTiB y 3muBHUX Bogax [IAT «Motop Ciuy, KimbKicHE
iX BHW3HAuUCHHS, TIOPIBHSAHHS  MOXJIMBOCTSH  aHATITHYHUX
iHhOpMATUBHUX METOMIB, BHOIp IOUUTFHOTO METOAY IS
KOHTPOJTIO TTOJTFOTAHTIB B Pi3HI MEPiOH POKY.

Marepiaju Ta MeTOAU A0CTiTZKEHb

O0’€eKTOM JOCHIKEHHS 00paHO 3JIMBHI BOJHW IiIIPUEMCTBA
[NAT «Motop-Ciuy.

HocnijpkeHHss 3 BuU3HAueHHs  (GopM  3HAXOKEHHS
Ha(TOMPOAYKTIB Ta iX KUIBKOCTI TPOBENEHI Ha Ta30BOMY
xpomarorpadi «Xpomartek-Kpucram». KinbkicHe BU3HAYCHHS
HapTONPOAYKTIB TPOBEJCHO Takok Ha  (IIyOpeCICHTHOMY
cnektpodoromerpi «Dmroopar 02-3M», mnpH3HAUEHOTO IS
BH3HAYEHHS BMICTY HEOpraHiuHUX i OpraHiuHuX
3a0pynHIOOBaviB. Meronuka BU3HAYeHHS HAQTONPOIYKTIB
XpoMaTtorpapidyHUM METOJIOM BHKJaJIecHa B  HOPMAaTHBHUX
nokyMeHtax [5], ¢myopomerpuuHoi cnekTpodoTomMeTpii B
nokyMeHrax [6—8].

3rigno crangapry ISO 5667 «Water quality — Sampling
Part», mpoOu BuaOHpanu y TypOyJIeHTHHX, 100pe mepeMiliaHux
MMOTOKaX Ha MPSMOIIIHIHHUX JISHKaX BOJOBIJIBITHUX MPHUCTPOIB.
SKIO 3JIMBHI BOAW BIABOIMIMCS Y BOAHHMU 00'€KT, TO IpoOH
BigOupanu Oinst iX BUmycKy y Bogoiimy. YactoTta Binbopy mpob
BU3HAYAETHCS 3 YpaxyBaHHSIM pEJIbHOI BHUTpPAaTH 1 CKJIamgy
3JIMBHUX BOJ JAHOTO BUPOOHHIITBA.
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IIpobu BOmM myg aHaANi3y TOTYBAIM MUISIXOM EKCTpAaKIIil
TEKCAaHOM: EKCTPAaKT aBTOMATHYHO, Ha BIAIITOBAHUX KOJIOHKAaX,
OCYIIYBQJIX BiJi 3aJIMIIKIB BOJM, OYMIIYBalIHM Bifl PEYOBHH, IO
3aBaKaM (QUIBTPAITIE€I0 POZYMHIB 3 TOCIITOBHIM BUMIipIOBAaHHIM
abcopOIIii ekcTpareHTa B Jiana3oHi JoBKUHU XBHIb 200—650 HM.
Pesynprar igenTudikyBanu Ha aucruiei anamizatopa. Jns
JOCHI/DKEHh ~ BUKOPUCTOBYBAJIM  TeKCaH BHCOKOI  YacTOTH
MIPUIATHUHA I BUKOPUCTAHHS Y BCbOMY Jiara3oHi BUMIpIOBaHb
MacoBOi KOHIIEHTpaIii HaQTONPOIYKTiB.

I'pagyroBaHHs aHamizaTopa MPOBOAMIIN 3TiTHO AEP KaBHOTO
crangaptaoro 3paska JICO 7950-2001, rpaayroBaHHS Ta30BOTO
xpomatorpada «Xpomatek Kpucram» mpoBomwny 3a po3unHaM
JUTSL TPajytOBaHHS, HABEICHUMH B TaOuIsx 1, 2.

Tabmunss 1 — Cknax rpagyroBamsHOro pos3umHy (1) mpm
MacOBUX KOHIIEHTpAIisIX HAQTOMPOLYKTIB y BOJI

Table 1 — Composition of a calibration solution (1) at mass
concentrations of petroleum products in water

Howmep pozuuny nns
BCTAQHOBIICHHS
rpagyloBaIbHOL
XapaKTePUCTHKU

O06’eM cTaHIAPTHOTO
po3uuny HIT Ne 4 3
MacOBOIO KOHIIEHTPALII€I0
0,019 mr/cms, cm®

0,5 0,75 1,0 1,5 - -

00’eM CTaHAAPTHOTO
po3uuny HIT Ne 3 3
MaCOBOIO KOHIIEHTPAIII€I0
0,019 mr/cm®, cm®

- - - - 025 | 05

Konnenrparis HIT B
pO3uMHaX 11 Mo0yI0BU
rpagyloBaIbHOL
xapakrepucTukH (1), mr/om®

0,032 | 0,048 | 0,064 | 0,096 | 0,16 | 0,32

[Mpumitku: 1 — 6enson; 2 — 2,2,4-TpuMeTuineHTan (i300KTaH); 3 — OKTaH;
4 — nexaH; 5 — noaekaH; 6 — TOIyOl
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Tabmmst 2 — Cxiag TpagyloBaIbHOTO po3uuHy (2) Tpu
MacOBHMX KOHLEHTpalisx HaTonpoaykTis y Boxi Bix 0,3 mr/mm®
1o 10 mr/mm®

Table 2 — Composition of a calibration solution (2) at mass
concentrations of petroleum products in water from 0.3 mg / dm?®
to 10 mg / dm?

Howmep pozuuny nns

BCTAHOBJICHHA 1 2 3 4 5 6
rpaxyroBaIbHO]
XapaKTePUCTUKU
0O06’eM cTaHIAPTHOTO
po3uuny HIT Ne 2 3 _ _ _ _ 05 1,0

MacOBOIO KOHIIEHTPALI€I0
1,9 mr/em®, cm®

0O06’eM cTaHIAPTHOTO
posuuny HIT Ne 3 3
MacOBOIO KOHLICHTPALIIEI0
0,019 mr/em®, em®

025 | 05 1,0 15 - -

Konmnenrparis HIT B
PO3YHHAX IS TOOYI0BH
rpaxyioBaIbHOT 0,16 | 0,320 | 0,640 | 0,960 | 3,340 | 6,480
XapaKTepUCTHKH (2),
Mr/om3

Mpumitku: 1 — 6enson; 2 — 2,2, 4-tpumerninenTaH (i300KTaH); 3 — OKTaH;
4 — nexaH; 5 — 0A€KaH; 6 — TOIYOI

Pe3yabTaTH Ta iX 00roBopeHHs

Kinekicue BuzHaueHHs wmacoBoro BMicty HII y criuamx
Bomax IIAT «Mortop Ciu» TpPOBOAMIM METOJOM Ta30BOi
xpomarorpadii Ta ¢ayopecieHTHOI crekTpodoToMeTpii, SK
HaiO11b1I LIUPOKO BUKOPUCTOBYBAaHUMH METOaMHU
J1a0OPaTOPHOTO KOHTPOJIIO HA MianpueMcTBax Ykpainu. Bimomo,
0 METOJ Tra30BOi Xpomarorpadii He Mae CHCTEMAaTUYHOI
NoXuOKH 1 ToMy BiH OyB BuOpaHuii 3a KoHTponbHHH [9, 10].
Pesynbratu BHUMIPIOBaHHS MacoBOi KOHIICHTpaIlii
HapTONPOIYKTIB y CTIYHMX BOJAX HABEICHI B TAOIUIII 3.
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Tabmumst 3 — Pesynpratn BusHauenus HII y 3muBHEX Bomax
[TAT «Motop Ciu»

Table 3 — Results of determination of petroleum products in
waste waters of «Motor Sich» PJSC

Ne Merton razoBoi DII00pOMETPUIHHUH
3/l xpomarorpadii, Mr/n METOJ, MI/JT

1 0,019+0,001 0,020+0,002

2 0,042+0,002 0,042+0,003

3 0,234+0,003 0,234+0,005

4 - 0,354+0,008

5 - 0,191+0,004

[IpencraBieni pe3ynbTaTH IMOKA3yIOTh, IO METOIM MAlOTh
CXOXI pe3ylbTaTH, M0 MJa€ 3MOTY BHKOPHUCTOBYBATH METOJ
(dbayopecieHTHOT CHeKTpodOTOMETpii NMpH 3HAYHIM KUTBKOCTI
mpo0 pi3HHX JpKepes 3a0pyIHEHHS IPUPOTHUX BOJ.

JIs KOHTpOIIIO SKOCTI TPHUPOMHUX BOA, A€ BilOYBa€ThCS
Bunyck ctiyaux Box [TAT «Motop Ciu», 3aiiicHIOBANIM aHai3
BOJM KOHTPOJILHOIO CTBOPY p. Mokpa MockoBka. [Ipodu Boau
Oynmu BimiOpaHi B TOYKax IMO3Ha4YeHWX Ha Mari (puc.l): Bwuie
500 M Bumycky Ne 2, KC B Ne 11 Ne 2, KC B Ne3 ta amxue 500 m
KC B Ne 3.

[Ipy mopiBHSHHI pe3ydbTaTiB ABOX J1abopaTopiii Ta3oBy
Xxpomarorpadiro He BHUKOPHUCTOBYBAIH, SIK METOA 3 TPHBAIUM
[UKJIOM aHaNi3y, a KOPHUCTYBAIUCS (QIFOOPOMETPHYHHM METOOM,
IO 32 TOYHICTIO BiJNOBigae XxpomarorpadiyHomy, ajie 3i 3HA4HO
MEHIIMM TepMiHOM aHami3zy. Jlocmigm mpoBeneHi B Pi3HUX
naboparopiax: KCTJI TIAT «Mortop Ciu» 1 aHamiTHuHIH
naboparopii  KII «Bomokanan». Pe3ynabratd  IOCIHIKEHHS
HaBejeHl B Tadimil 4.

Sx BuaHO 3 Tabnuui 4 B pe3ysbTaTi CTATUCTUYHOI OOPOOKH
pe3ynbraTie BuMmipiB jadopatopii KCTJI I[MTAT «Morop Ciu» i
aHAJIITUYHINA J1Jaboparopii «BomokaHam» A0BEICHO, 110 JUCIEPCil
BUMIpiB JBOX JjabopaTopiii OAHOpiAHI, a MOPIBHSHHS CEpelrHiX
3HaueHb 3a t — kputepiem CTbiofeHTa (t pos = 2,13; t rasn. =. 2,45
npu N = 5; P = 0,95) cBiqunTh, MO Pi3HUISL MiXK CepelHIMU
pe3yibTaTaMH He3HauyuMa, TOMY Ha JaHOMY eTami JOCIHiKEHb
came Merol (UIyOpeCUEHTHOI CHeKTpopOoTOMETpii MOXKHA
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BBaXaTH  MEPCIEKTHBHAM TPU  TOPIBHSHHI  pPe3yJbTATiB
JOCIIDKEHb 3HAYHOI KIIBKOCTI TIp00.

rigpozpagpivHa cxema
patioHy po3maulyeaHHsi
eunyckie 3eopomHix 609
AT "Momop Ci4”

SC g Micmotylantin’. My,
4 3andpmonn, eyn [opemosu.6. 154,
mer213 09 54, 220 01 50. o,

e LV

Pucynok 1 — T'igporpadiuna cxema paifoHy po3TamlyBaHHS
BumycKy 3BopoTHixX Boja [TAT «Motop Ciuy

Figure 1- Hydrographic scheme of the region of the release
of backwaters of «Motor Sich» PJSC
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Tabmums 4 — Pe3ynabpTaTl JOCIIHKEHb KOHTPOJIBLHOTO CTBOPY
p- Mokpa MockoBka B pizHuX JlabopaTopisix (N =5; P =0,95)

Table 4 — The results of our research on the control structure
of the Mokra Moskovka river in different laboratories

C 3 C 3
Touku BiGOPY MPOGH CHH, MI/ M CHH, MI/ M
AT «Motop Ciu» KII «Bomokanam»

KC pume va 500 m sumyciy Ne 0,364:0,006 0,3940,008
2 9 1 b 1

KCBNe1,2 0,263+0,004 0,290+0,006

KC B Ne3 0,257+0,005 0,288+0,007

KC mmxge va 500 M BUITyCKY 0.272+0.006 0.295+0.008
No 3 ) ) ) )

Mpumitka: TJIK 11 KyabTypHO-HOOYTOBHX 1 TOCHOJApCHKO-ITUTHHX
00’exTiB  BomokopucTyBaHHs 0,3 Mr/aM%; 00’€KTiB  PHOOrOCHOAAPCHKOTrO
kopuctyBanns 0,05 mr/am®

CralinbHICTh PE3YNIBTAaTiB OTPUMAHUX (PIYyOPUMETPHUYHUM
METOZIOM Yy Pi3HHX JabopaTopisix JO3BOJSE  YHUKHYTH
apOITpaKHUX CIIEpEUaHb.

Bucnoeku

1. BcraHoBneHOo, 1m0 HA(QTOMPOAYKTH B 3JIMBHUX BOJAaX
ITAT «Motop Ciu» 3HaxoIsTbcs B CTaOLIBHOMY CTaHi y Bci
nepiou poky y (hopMi i300KTaH, OKTaH, AeKaH, OJCKaH.

2. Pi3uuig pesynbraTiB METOAIB ra3oBoi xpomatorpadii Ta
¢iryopecueHTHOI cieKTpoOTOMETPii BCTAHOBJIEHA HE3HAYHOIO 32
kpitepiem Pimepa Ta 3a t-kpurepiem CtbroaenTa (mpu n=5; P =
0,95).

3. CrabinbHicTh pe3yibTaTiB JIBOX AHATI THYHHX
naboparopii KCTJI ITIAT «Motop Ciu» Ta KII «Bogokanam»
JI03BOJISIE YHUKHYTH apOiTPaKHUX CIIEpeYaHb.
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IDENTIFICATION AND QUANTITATIVE
DETERMINATION OF PETROLEUM PRODUCTS IN
WASTE WATER OF «MOTOR SICH» PJSC
Omelyanchik L. O., Sunyaeva N. P, Dudaryeva G. F.
Zaporizhzhua National University
sinyaeva.02@gmail.com

According to UNESCO, petroleum products are the most
common hazardous pollutants of water resources. Petroleum
products contained in field waste water are represented by an
unidentified group of hydrocarbons, oil, fuel oil, kerosene,
lubricants, which requires a detailed study of the research objects,
a selection of special techniques for the preparation of samples in
order to fully identify all types of organic compounds with a
subsequent quantitative determination [1-3].

The aim of our work is to study various ways petroleum
products contained in waste waters of «Motor Sich» PJSC can be
detected, their quantitative determination, comparison of the
capabilities of various analytical informative methods, the choice
of the appropriate method for the purpose of monitoring the
pollutants during different seasons of the year.

Research concerning the discovery of various ways of
detecting petroleum products along with determining their mass is
carried out using a «Khromatek-Krystaly chromatograph.
Quantitative determination of petroleum products was also carried
using a «FLUORAT-02-3M» fluorescence spectrophotometer,
designed for the purpose of determining the content of inorganic
and organic pollutants.

Quantitative determination of the mass concentration of
petroleum products in the wastewater of «Motor Sich» PJSC have
been carried out using gas chromatography and fluorescence
spectrophotometry, which are the most widely used methods of
laboratory control at Ukrainian enterprises. It is known that the
method of gas chromatography has no systematic error, which is
why it has been chosen as a control [9, 10].

The results show that the aforementioned methods have
similar results, which enables us to use the method of fluorescence
spectrophotometry for a considerable number of samples of
various sources of pollution of natural waters.

In order to monitor the quality of natural waters, where the
discharge of sewage of «Motor Sich» PJSC is taking place, the
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analysis of water has been carried out at the control line of the
Mokra Moskovka river. Water samples were selected at points:
above 500 m the release Ne 2, COP Ne 1 and Ne 2, COP Ne 3 and
below 500 m of COP Ne 3.

In our studies, gas chromatography was not used as it is a
method with a long analysis cycle, but fluorometric method, which
is as accurate as the chromatographic one but with a significantly
shorter analysis time, was used instead, which allowed us to
conduct our experiments in different laboratories: KSTL «Motor
Sich» PJSC and analytical laboratory of KP «Vodokanal».

As a result of the statistical processing of the data obtained
after the measurements at the Laboratory of the KSTL «Motor
Sich» PJSC and the analytical laboratory «Vodokanal» had all
taken place, it was then proved that the variance of the
measurements of the two laboratories had to be homogeneous.
Consequently, the comparison of the mean values according to the
Student's t-criterion (t ro; = 2,13; t e = 2,45 at n = 5; P = 0,95),
shows that the difference between the average results is not
significant, therefore, at this stage of the research, it is the method
of fluorescence spectrophotometry that can be considered
promising when comparing the results of studies of a significant
number of samples.

It has been established that petroleum products contained in
waste waters of «Motor Sich» PJSC are in a stable state
throughout the entire year in the form of isooctane, octane, decane,
dodecane.

The stability of the results of the two analytical laboratories
of the KSTL «Motor Sich» PJSC and KP «Vodokanal» allows us
to avoid the arbitration disputes.



