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[MPO TOBAPNCTBO ' ABOUT THE COMPANY

TOB «KAPMATHA®TOXIM» — Lie BUCOKOPO3BUHEHWIA FOCMOAAPCHKUIA KOMIEKC 3 BUPOBHULITBA TN _,_/ \\ - KARPATNAFTOCHIM Ltd. - is highly advanced enterprise which produces petrochemical
HadTOXiMiYHOT Ta XiMiYHOT NpoayKLUil. EQMHUIA B YKpaiHi BUPOBHWK eTuneHy, nponineHy, 6eH3ony, dpakruii C9, 1 - and chemical products. The only producer in Ukraine of ethylene, propylene, benzene, C9 fraction,
MonieTUNeHy, a TaKoK KayCTUYHOI COAM i MOMIBIHINX0pMAY CYCneHsiiHoro. polyethylene as well as caustic soda and suspension polyvinylchloride.

The multi-branched network of automobile roads and railways, close distance to boarders with Poland,
Romania, Hungary, Slovakia, availability of ethylene pipeline between KARPATNAFTOCHIM ltd.

Po3srany:eHa Mepea aBTOMOBINbHMX AOPIr i 3aMi3HUYHMX KON, HEBENKA BiAcTaHb 40 KopAoHiB 3 [Monblueto,
PymMyHieto, YropiimHoto, CnosayvynHotlo, HaABHICTb eTuneHonposogy Mixk TOB «KAPMATHA®TOXIM»

B EBponencbKy BUPOBHMYY | TOPriBesbHY OiANbHICTb. P W to the European industrial and trade activity.

¥

High quality of products is ensured by the team of well-qualified petrochemical engineers working under

Bucoky AKicTb NpoayKLuii 3ab6e3nevye BUCOKOKBasi(GiKoBaHUI KOMEKTMB HadTOXIMIKIB, AKi MpaLiioloTb Mo Mi);(HapOJ:lHVIM
international standards 1SO 9001, ISO 14001, OHSAS 18001 of integrated management system.

craHgapTam IS0 9001, I1SO 14001, OHSAS 18001 iHTerpoBaHOi CUCTEMU MEHEKMEHTY.



ETUNAERY | NONIETUNEHY
ETHYLENE AND POLYETHYLENE

CNELUMOIKALIA AKOCTI

MOTYXHICTb BIABAHTAXEHHA:
LOADING CAPACITY:

YcTaHoBKa 3 BpobHuUTBa onediHiB

MoTykHicTb ycTaHoBKM: 250 000 T/pik no eTuneHy
117 052 1/pik no nponineHy
101 166 T/pik no 6eH30ny

Pik BBegeHHsA B eKcryaTtauito: 1986

Po3pobHuk TexHonorii: ¢ipMa «Linde» (HiMmeuunHa)

Olefins production plant

Plant capacity: 250 000 t/y of ethylene
117 052 t/y of propylene
101 166 t/y of benzene

Start-up date: 1986

Process developer: Linde (Germany)

OnncC TEXHOJIOIMNYHOI O NMPOLECY:
CvpoBWHa 419 BUPOBHULITBA ETUNEHY —
NPAMOOHHWM 6eH3MH, aUUKAIYHI
ByrnesodHi, LLU®JIB, 6ytaHoBa ppaKuia

i peuvknosi dpakuii C2, C3, C4, C5.

00 CK/NIAQlY YCTAHOBKU

3 BUPOBHULITBA OJIE®IHIB

BX0OATb:

* Liex Niponisy, KOMNPUMyBaHHA i Noginy
niporasy;

* Llex 3 BUpOBHULITBA BYr1eBOHIB;

* Liex po3/iMBY BYI/IEBOAHIB.

B roBTHi 2005 poKy BBeAeHa

B eKcrlyaTaLlilo yCTaHOBKa riapyBaHHA

¢pakuii C4/C5 notyrkHicTio 90 640 T

B piK, pO3p06HMK NPoeKTy — dipMa

«Linde» (HiMeuy4uHa) no TexHosnorii

«AXENS» (®paHuis). 06’eM iHBECTULiN

cknas 15 mnH. gon. CLUA.

OCHOBHA NMrPOAYKLUIA:

eTuneH, nporineH, 6eH3os.

CYMNYTHI NPOOYKTU:
dpakuia C4, ppakuia C5, pparuia C9,
BaXKKa cMona niponisy.

TECHNOLOGICAL PROCESS
DESCRIPTION:

Feedstocks for ethylene production

are naphtha, acyclic hydrocarbons, NGL,
butane fraction and recycled C2, C3, C4,
C5 fractions.

OLEFIN PRODUCTION PLANT

INCLUDES THE FOLLOWING

SECTIONS:

« Pyrolysis, compression and pyrolysis
gas separation

 Hydrocarbons production

 Hydrocarbons packing.

Hydrogenization of C4/C5 fractions

was launched in October 2005 with

capacity of 90 640 t/y.

Process developer: Linde (Germany)

by technology of «<AXENS» (France).

Investment amount was 15 mln. USD.

MAIN PRODUCTS:
ethylene, propylene, benzene.

SECONDARY PRODUCTS:
C4 fraction, C5 fraction, C9 fraction,
heavy pyrolysis resin.

QUALITY SPECIFICATION

ETUWIEH ETHYLENE

MokasHuk / Parameter

3HaueHHA noKasHuKa / Grade standards

1. 06’eMHa YacTKa eTuneHy, %, He MeHLe

Ethylene, vol. %, min 99,9

2. 06’eMHa YacTka nponineHy, %, He binblue 0.005
Propylene, vol. %, max '

3. 06’eMHa YacTKa MeTaHy i eTaHy, %, He bifbLue 0.1
Methane and ethane, vol. %, max 3

4. 06’eMHa YacTKa aLeTuneHy, %, He binblue
Acetylene, vol. %, max 0,001

5. 06’eMHa YacTKa fieHoBKX BYrNeBOAHIB
(nponagpieHy i byTapieHy), %, He binblue 0,0005
Diene hydrocarbons (propadiene and butadiene), vol. %, max

6. 06’eMHa YacTKa ABOOKWCY ByrneLjo, %, He binbiue 0.001
Carbon dioxide, vol. %, max ’

7. 06’eMHa YacTKa okucy ByrneLito, %, He bifbLue 0.0005
Carbon monoxide, vol. %, max ’

8. 06’eMHa YacTKa MeTaHony, %, He binblue 0.001
Methanol, vol. %, max ’

9. 06’eMHa YacTKa KUCHIO B MPOAYKTI,
1110 HaAxoauTb Mo Tpy6onpoBogay, %, He 6Ginblue 0,0002
Oxygen (if shipped via pipeline), vol. %, max

10. 06’eMHa YacTKa BoaHIo, %, He binblue 0.001
Hydrogen, vol. %, max E

11. MacoBa KoHLeHTpaLlif cipKu, Mr/M3, He Ginblue 1
Sulphur, mg/m3 max

12. MacoBa YacTka Boau, %, He binblue
- Yy MPOZYKTI, AKUI HaOXoaWTb Mo Tpybonposoay 0,001
-\ NPOAYKTI, AKUIA HAOXOAWUTb Y LMCTepHaX i banoHax 0,02
Water, wt. %, max:
- if shipped via pipeline 0.001
- if shipped in tankers or cylinders 0.02

13. 06’eMHa YacTKa aMiaky, %, He bifbLue 0,0001

Ammonia, vol. %, max:

NPOMIJIEH PROPYLENE

3Ha4eHHA NoKa3HuKa /
MoKasHuk / Parameter Grade A standards
Buworo copty / Highest grade
1. 06’eMHa YacTKa nponineHy, %, He MeHLe 998
Propylene, vol. %, min i
2. 06’eMHa YacTka etuneHy, %, He binblue 0.005
Ethylene, vol. %, max L
3. 06’eMHa YacTKa aLeTuUneHy 1 MeTUnaLeTuneHy, %, He binblue 0.001
Acetylene and methylacetylene, vol. %, max ’
4. 06’eMHa YacTKa C4, %, He binbLue 0.002
C4 fraction, vol. %, max 2
5. 06’eMHa YacTKa AiEHOBUX ByrNeBOAHIB
(nponagieHy i byTagieHy), %, He binbLue 0,001
Diene hydrocarbons (propadiene and butadiene), vol. %, max
6. 06’eMHa YacTKa eTaHy i nponaHy, %, He binbLue 0.2
Ethane and propane, vol. %, max '
7. MacoBa KoHLEHTPaLIiA CipKM, MI/M3, He binblue 1
Sulphur, mg/m3, max
8. MacoBa YacTka Boau, %, He binblue
- B MPOZYKTI, L0 NOCTYMaE B UMCTEPHaX 1 banoHax 0,02
Water, wt. %, max
- if shipped in tankers or cylinders 0.02
9. BwicT BinbHOI Boan T /il
Free water Blac gl

ETUNEHOMPOBIA
ETHYLENE PIPELINE

T/A0BY

384

T/DAY

ETUJIEH
ETHYLENE

T/00BY

120

T/DAY

- 3[0 umcTepHu
- aBTOLMCTEpHU
- eTUNeHoNpoBig B YropLmHy

NPONINEH
PROPYLENE

T/00BY

360

T/DAY

- 3[] KOHTEeNHepK
- 3[ unctepHu



MOTYXHICTb BIABAHTAXKEHHA:
LOADING CAPACITY:

CNELUMODIKALIA AKOCTI
QUALITY SPECIFICATION

CNELUMOIKALIA AKOCTI
QUALITY SPECIFICATION

MOTYXHICTb BIABAHTAXEHHA:
LOADING CAPACITY:

BEH30/
BENZENE

T/00BY

344

T/DAY

- 3[1 KoHTeNHepu
- 3 unctepHu

CMOJIA BAXKA MIPOJI3Y
HEAVY CRACKING RESIN

T/0,0BY

700

T/DAY

BEH30J1 BENZENE

MokasHuK / Parameter

HopMa ana Mapku / Grade standards

Buwoi ounctkm / Pure Benzene

30BHILLHIN BUrNAA i Konip
Appearance and color

Mpo3opa pignHa, He MiCTUTb MOCTOPOHHIX
AOMILLOK i BOAW, He TeMHilue PO3UnHy

0,003 r K>Cr207 B 1 om3 BOAM

Transparent liquid without foreign matter
and water. Color is not darker than solution
of 0.003 g of KCr207 in 1 liter of water

2. TyctuHa npu 20 °C, r/cm3
Density at 20 °C, g/cm3 0,878 - 0,880
4. Temnepartypa KpucTanisalii, °C, He HUxYe 5.40
Solidification point, °C, min ’
5. MacoBa YacTka 0CHOBHOI pe40BMHM, %, He MeHLLe 999
Benzene, wt. %, min &
6. MacoBa YacTKa JOMILLOK, %, He 6inbLue:
- H-renTaHy 0,01
- CYMM METW/ILMKIIOreKCcaHy + Toyony 0,05
- METUILMKIIONEHTaHY 0,02
- Tonyony -
Impurities, wt. %, max:
- n-heptane 0.01
- methylcyclohexane + toluene 0.05
- methylcyclopentane 0.02
- toluene -
7. 3abapBneHHs CipyaHoi K1cnoTH,
HoMep B3ipLieBol LWKanu, He binbLue 0,1
Sulphuric acid tint, number of reference scale, max
8. MacoBa 4acTKa 3arasbHoi cipku, %, He binblue
Total sulphur, wt. %, max 0,00050
9. PeaKLuin BoOAHOI BUTAMKM HeWtpansHa
Reaction of aqueous extract Neutral

CMOJIA BAXKKA MIPOJ1I3Y HEAVY CRACKING RESIN

lMokasHuk / Parameter

Hopma ana Mapku / Grade standards

TyctHa npu 15,5 °C, r/cu3, MiH.

Density at 15,5 °C, g/cm3, min 1,08
2. Temnepatypa 3acTuranHs, °C, MaKc. 27
Pour point, °C, max
3. Temnepatypa cnanaxy, (y BigkputoMy Turni), °C, MiH. 80
Open Cup Flash Point, °C, min
4. BCMI, MiH. 125
Bureau of Mines correlation index (BCMI), min
5. B’askictb npu 99 °C, SUS, MaKc. 80
Viscosity at 99 °C, SUS, max
6. KoKciBHicTb (KoKcoBe unco), %, MaKc. 17
Coke formation (coke number), %, max
7. MacoBa yacTKa cipku, %, MaKc. 04
Sulphur, wt. %, max 1
8. MacoBa yacTKa Boau, %, MaKc. 04
Water, wt. %, max |
9. 3onbHicTb, %, MaKc.
Ash, wt. %, max 0,03
10. MacoBa YacTKa ioHiB HaTpito, %, MaKc. 0.001
Sodium ions, wt. %, max 1
11. MacoBa YacTKa ioHiB Kanito, %, MaKc.
Potassium ions, wt. %, max 0,0002
12. MacoBa YacTKa Hepo34MHHKX Y Tonyoni, %, MaKc. 0.15
Insolubles in toluene, wt. %, max .
13. MacoBa YacTKa Hepo34MHHUX Y NeHTaHi (acdanbTeru), %, MaKc. 30
Insolubles in pentane (asphaltenes), wt. %, max
14. MacoBa YacTKa acdarbTeHiB (Hepo3UMHHYIX Y renTaHi), %, MaKc. 20

Asphaltenes (insoluble in heptane), wt. %, max

®PAKLIA C4 FRACTION C4

MokasHuk / Parameter

Hopma ana Mapku / Grade standards

A B C
1. Bwict 1, 3-6yTapieHa, %, He MeHLe
1, 3-butadiene content, wt. %, min 30 40 25
2. BwMict XC3i C5, %, He binbLue 2 3 5
1C3 content, wt. %, max
3. Bwict ¥C4, %, He MeHLLe 98 97 95

YC4 content, wt. %, min

®PAKLIA C5 FRACTION C5

MokasHuk / Parameter

HopMa ans Mapku / Grade standards

1.

BMicT ByrnesogHiB LC5-, %, He 6inblue

Hydrocarbons content ¥C5-, wt. %, max 1.0
2. Bwict ByrnesogHiB YC5+, %, He binblue 10

Hydrocarbons content ¥C5+, wt. %, max i
3. bBeHson i Tonyony, %, He 6inbLue 20

Benzene and toluene, wt. %, max

CYMILU BYIrJIEBOAHIB C9
BLEND OF C9 HYDROCARBONS

MokasHuK / Parameter

Hopma ans Mapku / Grade standards

1.

30BHiLUHIV BUrNAQ
Appearance

Mpo3opa piauHa 6e3 cTOPOHHIX BK/OYEHD
Transparent liquid without foreign matter

2. TyctuHa npu 20 °C, r/cm3 0.950
Density, at 20 °C, g/cm3 ’

3. Konip no fofoMeTpuyHii WwKani,
Mmr itogy / 100 cM3, He binblue 30
Color, by iodimetric scale, mg iodine / 100 cm3, max

4. VogHe umcno, r itogy / 100 r npoayKTy, He MeHiLe 70
lodine number, g iodine / 100 g, min

5. OpaKuiiHui cknag
- Temneparypa nouaTKy KuriHHs, °C, He HuKYe 120
- 50 % @paKLUii neperaHATLCA 175

ngw Temnepartypi, °C, He BuLe
- 95 % dpaKLii neperaHaloTLCA 225
npv Temneparypi, °C, He BuLe

- TeMmepaTypa KiHUA K1niHHA, °C, He BuULLe 230
Distillation characteristics
- initial boiling point, °C, min 120
- 50% fraction distilled at, °C, max 175
- 95% fraction distilled at, °C, max 225
- final boiling point, °C, max 230

6. MacoBa YacTka Boau, %, He binbLue 03

Water, wt. %, max

OPAKLIA C4
®PAKLIA C5
FRACTION C4
FRACTION C5

T/00BY

350

T/DAY

®PAKLIA C9
FRACTION C9

T/0,0BY

600

T/DAY




ETUNAERY | NONIETUNEHY
ETHYLENE AND POLYETHYLENE

CNELUMOIKALIA AKOCTI
QUALITY SPECIFICATION

MOTYXHICTb BIABAHTAXEHHA:
LOADING CAPACITY:

YCTaHoBKa 3 BMPOBHMUTBA NOAIETUAEHY OMMC TEXHO/IOMYHOr0 NPOLIECY: NONIETUNEH POLYETHYLENE

MoTy:KHicTb ycTaHoBKM: 100 000 T/pik nonieTuneHy

Pik BBegeHHsA B eKcniyaTtauito: 1997
Po3pobHuK TexHonorii:

¢dipMma «Union Carbide Corporation» (CLLIA)

MpoeKT: ¢ipMa «Linde» (HiMmewunHa)

Polyethylene production plant
Plant capacity: 100 000 t/y of polyethylene

Start-up date: 1997
Technology developer:

Union Carbide Corporation (USA)
Project: Linde (Germany)

Bupo6HMLTBO nonieTuneHy 6asyeTbea

Ha rasodasHiv TexHonorii no niueHsii GipMm
«Union Carbide Corporation» (CLLIA).
MonieTnneH no rasodasHin TexHonMorii
OTPUMYETLCA 3 ETUNEHY | ComosliMepiB

B PEAKTOPi KUMAYOro LWapy i3 BUKOpUC-
TaHHAM KaTani3aTopy Nnpu HA3bKOMY TUCKY.
ETuneH 3 onediHoBoro BUpobHMLITBa —
OCHOBHa CMPOBMHA, a B AKOCTI cornosiMepiB
BUKOPUCTOBYIOTb FEKCEH | ByTEH.
BuKopucTaHHA cononiMepis i KaTanisaTtopis
[03BOJIAE BUMYCKAE MapKu MosieTuneHy

3 Pi3HUMYM BNACTMBOCTAMM i LLMPOKMM
CMEKTPOM BUKOPUCTaHHA.

TEXHOJIOMYHUA MPOLEC
OTPUMAHHA CI-(JJAJJ,AETbCH
13 TAKUX CTALIN:
e MiQroTOBKa i 04YMCTKA CUPOBUHW;
 ronimMepu3aLif eTuneHy;
 [erasauif nonietuneHy;
e pereHepaLif 3af1LLKOBOro rasy;
* IpaHynAUIA NonieTUNeHy;
 acyBaHHA, CKNaayBaHHA

i BiABaHTaXeHHA rOTOBOro NMPOAYKTY.

OCHOBHA MNMPOAYKLIA:
MosieTUNEeH HU3bKOMO TUCKY.

TECHNOLOGICAL PROCESS
DESCRIPTION:

Polyethylene production is based on gas
phase technology under a license of Union
Carbide Corporation (USA). Polyethylene
by gas phase technology derives from
ethylene and copolymers in fluidized bed
reactor with catalyst under low pressure.
Main feedstock is ethylene from olefins
production. Hexene and butene are used
as copolymers. Use of copolymers and
catalysts allows a production of different
polyethylene grades with various features
and wide range of applications.

TECHNOLOGICAL PROCESS
INCLUDES THE FOLLOWING
STAGES:
« feedstock preparation and purification;
« ethanol polymerization;
« ethylene degasification;
« tail gas regeneration;
« polyethylene granulation;
« packing, storing and shipping

of end product.

MAIN PRODUCTS:
High density polyethylene.

MokasHuk / Parameter

Hopma ana Mapku / Grade standards

HXF4810 H HXB 5210H HXB 5115H

1. 30BHiLLHIN BUrNAL
Appearance

Bini rpaHynu ogHaKoBoi reoMeTpuUYHoT GpopMu.
CniKaHHA rpaHyn He AOMYCKAETLCA
White granules identical in shape without tails.
Caking is not allowed.

2. [oKasHWK TeKy4ocTi
poannasy (MTP), r/10 xs,
- npwm 5,0 Kre
- npu 21,6 Kre
Melt flow index (MFI), g/10 min:
- at 5.0 kgf
- at 21.6 kgf

8-12 7-13

8412 7-13

3. TloKa3HWK TeKyYoCTi
posnnasy (MTP), r/10 xB,
- npu 2,16 Krc
- npu 21,6 Kre
Melt flow index (MFI), g/10 min:
- at 2.16 kgf
- at 21.6 kgf

13-19

13-19

4. BipHoweHHa MTP,; ¢ / MTPs
MFI,, 5 to MFls q ratio

18-33 15-40

5. BiaHowenHa MTP,; ¢ / MTP, 4¢
MFl,; ¢ to MFl, 15 ratio

1 70-130

6. TyctuHa, r/cm3
Density, g/cm3

0,946 - 0,950 0,950 - 0,954 0,949 - 0,953

7. MacoBa YacTKa 3011, %, He 6inbLue
Ash, wt. %, max

0,1 0,04 -0,08 0,04-0,08

8. CTymiHb Y1CTOTH, BiBHOCHUX
OOVHMLb, He MeHLue

Purity, relative units, min

90 85 85

9. Konip, BigHOCHWX 0aVHNLb,
He MeHLe

Color, relative units, min

90 90 90

10. OuiHKa 30BHILLHBOTO BUrNALY
NNIBKK, BiIHOCHWX OOVHWLIb,
He MeHLUe
Appearance of the film,
relative units, min

+20

11. TpaHuuA TeKy4ocTi
npu po3TAryBaHHi, MlMa, He MeHLue

Tensile strength at yield, MPa, min

12. MiuHicTb npu po3pusi, MMa,
He MeHLUe

Tensile strength at break, MPa, min

30 30 25

13. BigHOCHe BUOOBMEHHA
npv po3pusi, %, He MeHLLe

Ultimate elongation, %, min

550 500 450

14. Mogynb enacTuyHocTi
(ceKaHT Moayb), MMMa, He MeHLue

Elasticity (secant modulus), MPa, min

750 920 820

15. CriliKicTb 4O pO3TpPiCKyBaHHA, rof.,
He MeHLUe
Environmental stress-cracking
resistance, fsq, hours

500 500

NOJNIETUJIEH
POLYETHYLENE

T/A0BY

230

T/DAY

- MiLLKK no 25 Kr
- 3[1 KoHTenHepu
- aBTOMObini




NOAIXAOPBIHINOBOI CMOAN CYCNEH3INHOI TA KAYCTUNYHOT COAWN
SUSPENSION POLYVINYLCHLORIDE AND CAUSTIC SODA

CNELUMOIKALIA AKOCTI
QUALITY SPECIFICATION

MOTYXHICTb BIABAHTAXEHHA:
LOADING CAPACITY:

OMWC TEXHONOMYHOMO BIHIN XJIOPUCTUNA TEXHIYHUNA

YcTaHoBKa 3 BMpObHMNUTBA BIHIAXAOPNAY Sl B G e

MoTyKHicTb ycTaHoBKM: 300 000 T/pik
Pik BBegeHHsA B eKcniyaTtauito: 1975
PekoHcTpyKuia: 1996

MpoekT: ¢ipMa «Uhde» (HiMmeuumnHa)

Vinylchloride production plant

Plant capacity: 300 000 t/y
Start-up date: 1975
Reconstruction: 1996
Project: Uhde (Germany)

Bupo6HULTBO BiHiNXopyay cKnanaeTbea

i3 CTagin oTPUMaHHA AMXI0peTaHy-cMpLio
METOZOM MPFAMO0 X/10pYBaHHA eTUeHY
i OKMCIOBAsIBHOI O XJIOPYBaHHA ETUIIEHY,

MokasHuK / Parameter

Hopma ans coprty / Grade standards

Buworo / Extra | Mepuworo / Firstclass

[ BUKOPUCTOBYETLCA YTBOPEHUI Npy

niponisi XNopucTUA BOAEHb B peakTopax 1
3 “RUNNAYMM” LWApOM KaTanisaTtopa.

B cucTeMi peKTUdiKaLinHMX KOMOH

. 30BHilLLKIV BUrNAL,

Appearance and color

OpHopigHa npo3opa 6e36apeHa
pigvHa (3pigMeHnn ras) 6e3 CTOPOHHIX
BK/II0YEHb i po3ilapyBaHHs
Homogeneous transparent colorless
liquid without impurities

OMXJIopeTaH-cupeLlb 3HEeBOOHIOETLCA i >

” o«

. MacoBa YacTKa [OMiLLOK, BU3HAYeHWX

OUMLLAETLCA Bi “Nerkunx” i “BarmKmx” XpoMartorpacdidHo B cyMi, %, He binbLue: 0,020 0,026
X/I0pPOpPraHivyHMX AoMiloK. OTpruMaHui BT.4.: : :
avxnopeTaH-pekTUdIKaT NigaaeTbea i gﬂg::g:;grmy ggggs 00,0[%03
BWCOKO-TEMnepaTypHOMy Miposisy, nicna - avxnopertanis (1,1- i 1,2-) 0,002 0,002
4oro Ha cTagil peKTudiKauil BigainAeTbCA - bytagieHy - 1,3 0,0010 0,003
BiHINIXfI0pMa, a peLMKNoBUIA AUXIopeTaH !mpurity, determined chromatographically
i XNOPUCTUI BOZEHb NOBEPTAIOTLCA in aqul(l):gltn;ﬁ by wt., not more than: 0.020 0.026
B npouec. [pouec cknagaeTbeaA 3 ABOX - Acetylene 0.0001 0.0001
TEXHOMOYHWX NiHIV NPAMOIO | OKUCSII0- - Acetaldehyde 0.0006 0.003
BasIbHOr0 X/I0pYBaHHA, YOTUPLOX Meyeit " g:ﬂg{:ﬁgi"? g 1-12) 00h000120 gggg
niponi3y i ogHi€el TEXHOMOrYHOT NiHiT ’ : ’
PEKTUGIKALLT AUXTIOpETaHY | BiHinXIopuay. 3. MacoBa YacTKa XnoprcToro BofHIo, %, He inblue 0.0001 0.0002
Hydrogen chloride, % by wt., not more than ’ ’

OCHOBHA NMPOOYKUIA: 4. MacoBa YacTKa 3aniza, %, He binblue

A . 0,0001 0,0001
BIHINXopna-MoHoMep, AKUA Iron, % by wt., not more than
B“KOPMCTOBYGTbCH AiK CMPOBUHA 5. MacoBa YacTka Boau, %, He binblue
Ha yCTaHOBL 3 BUPOGHMLITBA Water, % by wt., not more than - L
NoAIBIHINXOpPUAY CyCneH3iHoro.

6. MacoBa yacTka peHony, %, He binblue 0.0005 0.0005

Phenol, % by wt., not more than

TECHNOLOGICAL PROCESS
DESCRIPTION:

Vinylchloride production includes the stage
of crude-dichloroethane extraction by
means of direct chlorination and oxidative
chlorination of ethylene where hydrogen
chloride received during pyrolysis process
is utilized in fluidized bed reactor with
catalyst. In the system of rectification
columns crude-dichloroethane is
dehydrated and purified from “light”

and “heavy” chlorine organic compounds.
Resulted clarified dichloroethane
undergoes high temperature pyrolysis
process, after which vinylchloride is
obtained while recycled dichloroethane
and hydrogen chloride go back into
process.

Process includes 2 technological lines

of direct and oxidative chlorination,

4 pyrolysis furnaces and 1 rectification line
of dichloroethane and vinylchloride.

MAIN PRODUCTS:

Vinylchloride monomer, which is used
as a raw material for suspension
polyvinylchloride production.

BIHI1 XJIOPUCTUIA
TEXHIYHUA

COMMERCIAL
VINYL CHLORIDE

T/40BY

600

T/DAY

- 3[1 KoHTeNHepn




NOAIXAOPBIHINOBOI CMOAN CYCNEH3INHOI TA KAYCTUNYHOT COAWN
POLYCHLORINATED RESIN OF SUSPENSION AND CAUSTIC SODA

CNELUMOIKALIA AKOCTI

QUALITY SPECIFICATION

MOTYXHICTb BIABAHTAXEHHA:
LOADING CAPACITY:

YcTaHoBKa 3 BpobHMUTBa
NOAIBIHIAXAOPNAY CyCneH3inHOoro

MoTyKHicTb ycTaHoBKM: 300 000 T/pik

Pik BBegeHHA B eKcryaTtauito: 2011

Po3pobHuk TexHonorii: ¢ipMa «Vinnolit» (HiMmeuunHa)
MpoekT: ¢ipMa «Uhde» (HiMmeuunHa)

Suspension polyvinylchloride production plant

Plant capacity: 300 000 t/y

Start-up date: 2011

Technology developer: Vinnolit (Germany)
Project: Uhde (Germany)

OnnC TEXHOJIOMN4YHOI O MNMPOLIECY:
BupobHuLTBO 6a3yeThCA HA MeToAI
CycneHsivHol noniMepu3adii 3 0TpUMaHHA
6-T1 Mapok MBXC, ycboro crnekTpy
3acTocyBaHHA.

TEXHONOM4YHWA NPOLIEC

OTPUMAHHA CKNTALAETLCA

3 HACTYMNMHUX CTALIN:

« 36epiraHHda xooQHoI i rapaYoi
[neMiHepanisoBaHol Boau;

« 36epiraHHaA cBixoro BiHinxnopuay (BXM)
i pexynepoBaHoro BiHinxnopuay (P-BXM);

o PO34MHEHHS | MPUrOTYBaHHA XiMpeareHTiB;

« MNoniMepu3auia BiHinxnopvay (asi napa-
NenbHi NiHiT Mo ABa peakTopu KOXKHA);

« [lerasauin cycnensii nonisiHinxnopuay
(oBi mapanenbHi niHii);

» PekynepaLlifa HenmpopearoBaHoro
BiHiNxnopuay;

e LleHTpndyryBaHHa i cyLiKa cycnensii
nonisiHinxnopuay (aBi NnapanesnbHi NiHii);

« 36epiraHHa i pacyBaHHA roToBoI
npoayKui;

« [lonepeqHA o4nCTKa CTIYHMX BOS;

» YcTaHOBKa OTPUMaHHA 3HeCOsIeHO! BOAM;

» ['pagmnpHA 3 HAacoCHO.

OCHOBHA MNMPOAYKLUIA:

NOJIBIHINX/IOpPWA CYCNEH3iNHNN.

TECHNOLOGICAL PROCESS
DESCRIPTION:

The process is based on suspension
polymerization method with the production
of 6 different grades of S-PVC for all
spheres of application.

PRODUCTION PROCESS INCLUDES

THE FOLLOWING STAGES:

« Cold and hot demineralized water storage;

« Storage of fresh vinylchloride (VCM)
and recovered vinylchloride (R-VCM);

 Preparation of chemical agents;

« Vinylchloride polymerization (2 parallel
lines with 2 reactors each);

» Degasification of suspension polyvinyl
chloride (two parallel lines);

« Recovery of unconverted vinylchloride;

« Centrifuge and drying of suspension
polyvinyl chloride (two parallel lines);

« Storing and packing of end product;

» Wastewater pretreatment;

» Demineralized water generator;

» Cooling tower with pumping station.

MAIN PRODUCTS:
Suspension polyvinyl chloride.

MONIBIHUIXIOPUA CYCMEH3IHUA (PVC-S)
SUSPENSION POLYVINYLCHLORIDE (PVC-S)

MokasHuK / Parameter

Hopma ana Mapku / Grade standards

KSR-57 | KSR-60 | KSR-67 | KSF-65 | KSF-70 | KSF-75

1.

KinbKicTb Konboposux
YacTUHOK, Wr. / 250 T, He binbLue
Quantity of color

particles, pcs. / 250 g, max

20

3Ha4eHHA «K»
K-value

56-58 | 59-61 | 66-68

64-66

69-71

74-76

HacunHa ryctuHa, r/om3
Bulk density, g/l

540-630 | 520-620 | 550-610

460-560

450-530

430-510

3anuLwIoK MicnA NpocitoBaHHA
Ha CUTi 3 CiTKOlO:

- 250 MKM, %, He 6inblLue

- 63 MKM, %, He MeHLLe
Residue after sieving with
mesh size:

- 250 pm, %, max

- 63 pm, %, min

CunyyicTb, ¢, He binbLue
Flowability, s/150 g, max

20 20 20

30

30

30

Maca nornuHyToro
nnactudikatopa, r Ha 100 r
nonisininxnopuay
Absorbed plasticizer (g)
per 100 g of PVC

14-20 | 15-22 | 19-25

24-30

29-35

30-36

TepMocTabinbHicTb NiBKK
npw 180 °C, xB., He MeHLLe
Thermostability of film
under 180 °C, min

30 30 45

35

40

40

MacoBa YacTKa Bosiorvt

i neTkX peyvoBuH, %, He binblue
Moisture and volatile

matter, %, max.

0,3

MacoBa yactka
BiHinXxnopuay, ppm, He 6inblue
Residual vinyl chloride, ppm, max

1

o

. KinbKicTb Npo3opmx Kpanok

(«pu6’AumX o4eit»), wr./100 cM2,
He binbLue

Quantity of transparent dots
(fish eyes), pcs./100 cm?, max

1

=

. [IUTOMUI 06’ EMHII ENEKTPUYHIIA

onip, OM*cM, He MeHLwe

Volume resistivity,
Q0*cm, min

He BU3HaYaETbCA
not determined

5+10'3

He BU3Ha-
YaeTbCA

not
determined

CYCMNEH3INHUA
noniBIHINXAOPU
SUSPENSION
POLYVINYLCHLORIDE

T/[0BY

1240

T/DAY

- Bir-6eru
KSF 70 - 700 Kr

KSR 67 — 850 Kri 1250 Kr
- M0J1iMEpOBO3M HACUMOM

- 3[1 KoHTEeNHepn
- aBTOUMCTEPHM
- MiLlLKK 25 Kr




NOAIXAOPBIHINOBOI CMOAN CYCNEH3INHOI TA KAYCTUNYHOT COAWN
POLYCHLORINATED RESIN OF SUSPENSION AND CAUSTIC SODA

CNELUMOIKALIA AKOCTI
QUALITY SPECIFICATION

MOTYXHICTb BIABAHTAXEHHA:
LOADING CAPACITY:

YCcTaHoBKa 3 BMpObHMNUTBA XAOpPY
| KAYCTUYHOI cOAU

MoTyHicTb ycTaHoBKKM: 182 000 1/piK no xnopy
206 000 T/pik no KaycTU4Hin coni
Pik BBegeHHA B ekcrnyaTadiio: 2010
Po3pobHuK TexHonorii Ta npoekty: ¢ipMa «Uhde» (HiMeuunHa)

Chlorine and caustic soda production plant

Plant capacity: 182 000 t/y of chlorine
206 000 t/y of caustic soda
Start-up date: 2010
Technology and project developer:
Uhde (Germany)

OMnuc TEXHOJIOIMN4HOIO MNMPOLIECY:
B ocHoBy TexHonorii MoKknageHo npouec
MeM6paHHOMO e/1eKTPOI3y PO3UNHY

cosli 3 noganbWUM OTPUMaHHAM XJ10pY,
KayCTWUYHOI COAM | BOAHIO.

TEXHOJIOMYHUA MPOLEC .

OTPUMAHHSA XJ10PY | KAYCTUYHOI

coau MEMBPA!-IHMM METO[JOM

Mo TEXHOJ0r ®IPMU «UHDE»

CKHA,E!AETI:CH 3 HACTYMHUX

CTALIN:

« [ligrotoBKa po3cony;

« [lexnopyBaHHA aHoONITY;

» Po3knag xnoparis;

« BuganeHHa cynbdaris;

« Enektponis;

» OXono[XeHHs i ocyLUKa xopy,
[OOKOHLIEHTPALiA Cip4aHoi KMCNoTY;

» KoMnpumyBaHHA xnopy;

» CKknag coam KaycTUYHOI, 3IMBO-Ha/IMBHA
ecTaKafa, HacocHa COAMN KayCTUYHOT;

» KoMnpuMyBaHHsA i cyLlKa BOAHIO;

» HeMrpanisauina cTiuHMx BoA;

» CMHTEe3 consaHoi KicnoTu;

« [puroTyBaHHA AeMiHepanizoBaHHOI Boaw.

OCHOBHA MNMPOAYKLIA:
cofa KaycTuyHa.

TECHNOLOGICAL PROCESS
DESCRIPTION:

The process is based on membrane
electrolysis of brine solution with the
production of chlorine, caustic soda and
hydrogen.

CHLORINE AND CAUSTIC

SODA PRODUCTION PROCESS

BY MEMBRANE METHOD

OF THE COMPANY UHDE INCLUDES

THE FOLLOWING STAGES:

« Brine preparation;

 Dechlorination of anolyte;

« Chlorate decomposition;

« Sulfate removal;

« Electrolysis;

« Chlorine cooling and drying till it reaches
the concentration of sulfuric acid;

« Chlorine compressing;

« Caustic soda storage, loading/unloading
rack, pumping station of caustic soda;

« Hydrogen compression and drying;

« Waste water neutralization;

« Hydrochloric acid synthesis;

« Demineralized water preparation.

MAIN PRODUCTS:
Caustic soda.

COOA KAYCTUYHA (HATPIIO rAPOKCUA TEXHIYHUN)
CAUSTIC SODA (SODIUM HYDROXIDE TECHNICAL)

MokasHuk / Parameter

Hopma ana Mapku A / Grade A standards

Buwywii copt /
Highest grade

Mepuuwit copr /
First grade

1. 30BHiLLHIK BUrIAL

PiguHa 6e3 Konbopy, 6e3 CTOpoHHIX
[OMiLLOK. [lonycKaeTbcA HAaABHICTb ocapy,
Lo BUKpUCTaNi3yBaBCA. [lonycKaeTbeA
Nerkui ronybyBatuil BiATIHOK.
Colorless liquid without foreign matter.
Crystallizing out sediments are allowed.
Light-blue tint is allowed.

2. MacoBa YacTKa rigpoKcuay
Hatpito (NaOH), %, He MeHLue

Sodium hydroxide (NaOH), wt. %, min

48

46

3. MacoBa YacTKa BYr/ieK1cioro
Hatpito (Na2C03), %, He binblue

Sodium carbonate (NaC03), max

0,2

0,4

4. MacoBa YacTKa x1o0pucToro
Hatpito (NaCl), %, He 6inblue

Sodium chloride (NaCl), max

0,012

0,02

5. MacoBa YacTKa X/IopHyBaTOKICIOro
Hatpito (NaCl03), %, He binblue

Sodium chlorate (NaClO3), max

0,004

0,007

6. MacoBa YacTka cynbdary
Hatpito (Na2S0x), %, He binblue

Sodium sulfate (NaS04), max

0,02

0,04

7. MacoBa 4acTKa 3aniza
(B nepepaxyHKy Ha Fez03), Mr/Kr, He 6inblue

Iron (in conversion to Fe203), mg/kg, max

15

MpuMiTka: HopMu [oMILLOK B cofii KaycTuYHil B nepepaxyHKy Ha 100 % npoayKT.
Note: Impurities in the caustic soda are given in conversion to 100% product.

KAYCTUYHA COOA

CAUSTIC SODA

T/A0BY

120

T/DAY

- 3[ uncTepHu

- 3[1 KoHTeNHepn
- aBTOLUCTEpHU




YCTaHOBKa PO3AiAeHHS1 NOBITPS

MoTykHicTb ycTaHoBKKM: 78 800 000 HM3/piK no asoTy

46 000 000 HM3/piK no Kucnopogy
1 120 000 HM3/piK Mo aproHy

Pik BBegeHHsA B eKcnnyaTtauito: 1995
Po3pobHuk TexHonorii: ¢ipMa «JliHge» (HiMeuyunHa)

Air separation unit

Unit capacity:

78 800 000 Nm3/y of nitrogen
46 000 000 Nm3/y of oxygen
1 120 000 Nm3/y of argon

Start-up date: 1995

Technology developer: Linde (Germany)

TEXHOJTOMYHUA NMPOLIEC

PO3A4ITIEHHA NOBITPA

CKNAOAETBCA 3 HACTYIMHUX

CTAOIN:

* KOMMPUMYBaHHA | OCYLLIEHHA MNOBITPS;

* OXOJIOXKEHHA | pPO3AiNEeHHA NOBITPSA;

» KOMMPUMYBaHHA a30Ty;

* KOMMPUMYBAHHA KUCHIO;

* [J00YMLLEHHA aproHy-CMpLI0 A0 YMCTOro
aproHy.

OCHOBHA MNMPOAYKLUIA:
a30T, KUCEHb, aproH.

PROCESS OF AIR SEPARATION

INCLUDES THE FOLLOWING

STAGES:

« air compression and drying;

« air cooling and separation;

« nitrogen compression;

« oxyden compression;

« advanced treatment of crude argon
to pure argon.

MAIN PRODUCTS:
nitrogen, oxygen, argon.

CNELUMOIKALIA AKOCTI
QUALITY SPECIFICATION

A30T rasonofisHUN | PIOKUIA NIOABULLEHOI

YNCTOTU I-I'0 COPTY

GASEOUS AND LIQUID NITROGEN
OF HIGH PURITY, 15T GRADE

MokazHuk / Parameter Hopma ans Mapku / Grade standard
1. 06’eMHa YacTKa asoTy, %, He MeHLLe
. . 99,99

Nitrogen, vol. %, min

2. 06’eMHa YacTKa KucHIo, %, He binblue
0,001

Oxygen, vol. %, max.
3. 06’eMHa YacTKa BoAAHOI Mapu B ra3onofibHoOMy

a3oTi, %, He binbLue 0,0015

Water vapor in gaseous nitrogen, vol. %, max

KUCEHb rA3onoflsHUU TEXHIYHUA

GASEOUS OXYGEN, COMMERCIAL

MokasHuk / Parameter

Hopma ans Mapku / Grade standard

1-uit copt / 1%t grade ‘ 2-uit copt / 2" grade

1. 06’eMHa YacTKa K1CHI0, % He MeHLue

Oxygen, vol.%, min 9,7 99,5
2. Macosa KQHueHTpauiH BO,C3|F|HI/IX IjapiB
npu 20 °C i 101,3 Ka, r/mM3, He binblue 0,05 0,07

Mass concentration of water vapour
at 20 °C and 101,3 kPa, g/m3, max.

KUCEHb PIOKUWA TEXHIYHWNA 1-I'0 COPTY
LIQUID OXYGEN, COMMERCIAL, 1°" GRADE

MokasHuk / Parameter Hopma ana Mapku / Grade standard
1. 06’eMHa YacTKa K1CHI0, % He MeHLle
. 99,7
Oxygen, vol. % min
2. Bwict auetuneHy . -
Acetylene content Bincymwin
3. 06’eM ByrneKucnoro rasy,
npu 20 °C i 101,3 KMa (760 Mm.pT.cT), cM3/aM3, He Binblue 20
Volume of carbon dioxide at 20 °C 1
and 101,3 kPa (760 mm Hg), sm3/dm3, max.
4. BMicT Macna BincvTHe
Oil content Aol

APIFOH BUCOKOI YACTOTU PIOAKWUN | TA30M04IEHUNA
GASEOUS AND LIQUID ARGON OF HIGH PURITY

MokasHuk / Parameter Hopma ans Mapku / Grade standard
1. 006’emHa ‘-IaCTK‘j:I aproHy, % He MeHLUe 99,999

Argon, vol. %, min
2. 06’eMHa YacTKa KucHIo, %, He binblue 0,0003

Oxygen, vol. %, max
3. O§ €MHa YacTKa asoTy, %, He binblue 0,0005

Nitrogen, vol. %, max
4. 06’eMHa YacTKa BogaHwX napis, %, He binblue

0,0003
Water vapour, vol. %, max

[a30M0Ai6Hi NPOAYKTM TPaHCTIOPTYIOTLCA MO TPY6OMPOBOAAX, 3piAKEHi 3aBaHTaMYIOTLCA B aBTOLMCTEPHN.

Gaseous products are transported via pipelines and liquid products are loaded to road tankers.

MOTYXHICTb BIABAHTAXEHHA:
LOADING CAPACITY:

A30T
NITROGEN

T/A0BY

48

T/DAY

- aBTOMObini

Kucnoron
OXYGEN

T/00BY

4o

T/DAY

- aBTOMObini

APIOH
ARGON

T/00BY

25

T/DAY

- aBTOMObini

17



NIANPMEMCTBO NPAUIKOE NO MDKHAPOAHM CTAHAAPTAM YINPABAIHHSI
ISO 9001, ISO 14001, OHSAS 18001 IHTEFPOBAHOT CUCTEMWN MEHEAYKMEHTY

THE ENTERPRISE OPERATES UNDER INTERNATIONAL STANDARDS
ISO 9001, ISO 14001, OHSAS 18001 OF INTEGRATED MANAGEMENT SYSTEM
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