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[MTPO TOBAPNCTBO

KARPAT
N” NAFTOCHIM

TOB  «KAPMATHA®TOXIM» - Lue
BVICOKOPO3BMHEHWMIN TOCMOLAPCbKUM KOMMIEKC
3 BUPOOGHMUTBA HadTOXiMIYHOI Ta XiMiYHOI
npoaykuii. EQMHMIN B YKpaiHi BUPOOHMK eTUNEHY,
nponineHy, 6eHsony, dpakuii C9, monieTnneny,
a TaKOX KayCTUYHOI coou | moniBiHiNxnopuay
CyCMeH3iMHoro.

Posrany>keHa Mepexa aBTOMOOINbHMX
[OPIT i 3aNi3HUYHMX KONiM, HEBENUKA BIACTaHb A0
KOPAOHIB 3 [MonbLueto, PyMyHieto, YropLMHOLO,
CNnoBaYy4MHOIO,  HasBHICTb  €TUNeHOMPOBOAY

Mi>k TOB «KAPMATHADTOXIM» i TrcancCbKnm
XIMIUHMM  KOMGIHAaTOM B YroplUWHiI CTBOpPIOE
BUIgHI nepenymMoBu ona iHTerpauii
niANpPUWEMCTBa

B EBpPOMEWCbKy BUPOGHWYY i
OIANbHICTb.

Bucoky aKicTb npopykuii 3abesnedye
BMCOKOKBasidiKoOBaHUM KONEKTVB HadTOXIMIKIB,
AKI MpauUoTb MO MiXKHAPOAHWM CTaHOapTaMm ISO
9007, ISO 14001, ISO 45001 iHTerpoBaHoi cucTemMm
MeHEIKMEHTY.

TOopriBenbHy

TOB «KAPTMATHA®TOXIM»

77306, IBaHO-DpaHKiBCbka 061acTb,
M. Kanyw, Byn. NMpomucnosa, 4

e-mail: mail@knh.com.ua
www.knh.com.ua

ABOUT THE COMPANY

KARPATNAFTOCHIM Ltd. —is highly ad-
vanced enterprise which produces petrochemi-
cal and chemical products. The only producer in
Ukraine of ethylene, propylene, benzene, C9 cut,
polyethylene as well as caustic soda and suspen-
sion polyvinylchloride.

The multi-branched network of au-
tomobile roads and railways, close distance to
boarders with Poland, Romania, Hungary, Slo-
vakia, availability of ethylene pipeline between

KARPATNAFTOCHIM Itd. and Tiszai chemical
amalgamation in Hungary creates favorable pre-
conditions for the integration of the enterprise to
the European industrial and trade activity.

High quality of products is ensured by
the team of well-qualified petrochemical engi-
neers working under international standards ISO
9007, ISO 14007, ISO 45001 of integrated manage-
ment system.

KARPATNAFTOCHIM LTD.

4, Promyslova Str., Kalush

77306, Ivano-Frankivsk region

e-mail: mail@knh.com.ua
www.knh.com.ua



BrpobHMUTBO

ETVJTERY
| TTOJHETWITERY

ETHYLENE
AND POLYETHYLENE



YCTAHOBKA 3 BUPOBHULTBA
OJIEDIHIB

250 000 T/pik Mo eTnneHy
n .
POCKTHA MOTYXHICTE 117 052 T/pik No nponineHy
YCTaHOBKM

101166 T/pik no GeHsony

Pik BBeOeHHa B

) 1986
eKcryaTauio

Po3p0obHKK TexHonorii «Linde» (HiMmeuunHa)

CrpoBUMHa Ta OMKUC TEXHONOTIYHOIO
npouecy

Nerki aucTnnaT - 6eH3UHM, B TH. OEH3MH NPAMOTrOHHMM,
6eH3UH razoBui CTabiNnbHUM, ANCTUAAT ONA NiPOoNi3y
(cnpoBmHa ana niponisy).

CkpanneHi rasu (bytaH, 6yTaH HopMasnbHMI, ByTaH
TEXHIYHMI cyMill ByTaHiB, LLUDIB, dpakLia nponaHoBga,
nporaH-6yTaH TEXHIUHWM Ta iHLwWi).

Bka3zaHa crpoBKMHa MOJAaETbCA Ha Medi Niponily, ae nig,
aieto BUcokMx TemnepaTtyp 820-850 C B 3MiMOBMKax Neyen
MPOXOAWTb PO3KIaA 3 YTBOPEHHAM MPOAYKTIB (eTUMEH,
nponineH, eTaH, NponaH, BOAEHb, apOMaTUYHI BYr1eBOOHI i
T.[.) Ta HaNpPaBNAETbCA Ha ra30PO3MAiNeHHSA 3 OTPUMaHHAM
rOTOBMX MPOOYKTIB.

[lo cknany yCTaHOBKW 3 BUPOBHMULTBA
onediHiB BXxogAaTb:

- Lex niponisy, KOMMNPUMYBaHHA i Moa4iny niporasy;

- Llex 3 BUPOOHULTBa BYINIEBOLHIB;

- ex po3nvBY BYrMEeBOAHIB.

B »oBTHI 2005 poky BBeLeHa B eKCniyaTaLlito yCTaHOBKaA
riopyBaHHS dpakrLii C4/C5 NOTy»KHICTIO 122 144 TOH

B PiK, PO3POBHMK MPoeKTy — dipMa «Linde» (Himed4dnHa) no
TexHonorii «XAXENS» (OpaHuida). O6'em iHBeCTMUIM

cknas 15 MaH. gon. CLUA.

OCHOBHI NpPoOAYKTU:

eTuneH,;
nponinex,;
6eH307.

CynyTHi NpoayKTu:

- dpakuia C4,
- dpakuia C5;
- dpakuia C9;
- dpakuia C5-C9
Baykka CMos1a Miponi3sy.

OLEFINS PRODUCTION PLANT

250 000 t/y of ethylene
Plant capacity N7 052 t/y of propylene
101166 t/y of benzene

1986

Start-up date

Process developer Linde (Germany)

Technological process description

Light distillates - gasoline, naphtha, natural stable gasoline,
distillate for pyrolysis (feedstock for pyrolysis).

Liguefied gases (butane, normal butane, commercial bu-
tane, mixture of butanes, LPG, propane fraction, commer-
cial propane-butane and others).

Specified feedstock is supplied to cracking furnaces and
under influence of high temperatures of 820-850 degrees C
in the coils of furnaces takes place the decomposition with
forming of products (ethylene, propylene, ethane, propane,
hydrogen, aromatic hydrocarbons, etc.) and is sent to gas
separation unit for finished products output.

Olefin production plant includes the
following sections:

- pyrolysis, compression and pyrolysis gas separation;

- hydrocarbons production;

- hydrocarbons bottling;

C4/C5 hydrogenation unit was launched in October 2005
with capacity of 122 144 t/y.

Process developer: Linde (Germany) by technology of «AX-
ENS» (France). Investment amount was 15 min. USD.

Main products:

- ethylene;
propylene;
benzene.

Secondary products:

- C4cut;
- C5cut;
- C9cut;

C5-C9 cut;

heavy pyrolysis resin.



3aNi3HUYHI LMCTepHW,
aBTOLMCTEPHWL,
eTVNeHonpoBIg,

B YropLnHy

railway tankers;
road tankers;
ethylene pipeline to
Hungary.

ETUNEH

MNMoKasHUK

3Ha4YeHHs

NMOoKa3HUKa

O6'eMHa YacTKa eTuneHy, %, He MeHwe 99,9
O6'eMHa YacTka nponineny, %, He Ginblue 0,005
O6'eMHa YacTka MeTaHy i eTany, %, He Ginbule 01
O6'eMHa YacTka aueTmneHy, %, He 6inblie 0,001
O6'emMHa YacTka [ieHOBYIX BYTeBOAHIB

) . ) . 0,0005
(NponagieHy i 6yTagieny), %, He GinbLue
O6'eMHa YacTKa 4BOOKMCY Byrneuto, %, He 0.001
6inble '
O6'eMHa YacTka oKucy Byrneuto, %, He 6inbLue 0,0005
O6'eMHa YacTka MeTaHony, %, He Ginblue 0,001
O6'eMHa YacTKa KUCHIO B MPOAOYKTI, WO

pony LLLA 0,0002
HaOxoAWMTb Mo Tpybonposoay, %, He Binblle
MacoBa YacTka 3arafibHoi CIpKK, Mr/Kr, He ]
Ginblue
MacoBa YacTka Bogu, %, He Binblue:
- Y MPOAYKTI, AKUK HaaxoaMTb No TpybonpoBoay 0,001
-+ Y NPOAYKTI, AKUM HaOXoAMUTb Y UMCTEePHaX i 002
BanoHax '

O6'eMHa YacTka amiaky, %, He Binblue 0,0001

ETnneHonpoBig
Ethylene Pipeline

590

T/0o6y | t/day

ETHYLENE

Parameter Standards

Ethylene, vol. %, min 999
Propylene, vol. %, max 0,005
Methane and ethane, vol. %, max 0]
Acetylene, vol. %, max 0,001
Diene hydrocarbons (propadiene and

butadiene), vol. %, max 00005
Carbon dioxide, vol. %, max 0,001
Carbon monoxide, vol. %, max 0,0005
Methanol, vol. %, max 0,001
Oxygen (if shipped via pipeline), vol. %, max 0,0002
Weight percent of total sulphur, mg/kg 1
Water, wt. %, max:

- if shipped via pipeline 0,001
- if shipped in tankers or cylinders 0,02
Ammonia, vol. %, max: 0,0001

EtuneH | Ethylene

20

T/0oby | t/day




NPOMIJIEH PROPYLENE

O6'emMHa YacTka nponineHy, %, He MeHLe 99,8

Propylene, vol. %, min 99,8
O6'eMHa YacTka eTuneHy, %, He Ginblle 0,005 Ethylene, vol. %, max 0005
O6'eMHa YacTKa aLeTIeHY | METUIALETHNIEHY, 0001 Acetylene and methylacetylene, vol. %, max 0,001
%, He Binble '

C4 cut, vol. %, max 0,002

O6'emHa yacTka C4, %, He BinbLue 0,002

Diene hydrocarbons (propadiene and

O6'eMHa YacTKa ieHOBKX BY/1€BOAHIB 0001 butadiene), vol. %, max 0,001
(nponapaieHy i byTaaieHy), %, He Ginblue '

Ethane and propane, vol. %, max 0,2
O6'eMHa YacTKa eTaHy i nponaHy, %, He Ginblue 0,2

Sulphur, mg/m3, max 1
MacoBa KOHLIEHTPaLLis CIpKK, MI/M?, He Binblue 1

Water, wt. %, max:
MacoBa YacTka Boau, %, He BinbLue:

- In the product if shipped in tankers or
- Y NPOAYKTI, AKMM HAaOXOOAUTb Y LIMCTEPHaX i 002 cylinders 002

6anoHax '

Free water nil

B™micT BinbHOI BOAM Biac.

3aNi3HUYHI KOHTEVHEPW,
3aNI3HUNYHI LNCTEPHMW.

railway containers;
railway tankers.

MponineH | Propylene

T/noby | t/day



BEH3O/J1 BENZENE

Transparent liquid without
foreign matter and water.
MICTUTb CTOPOHHIX Appearance and color Color is not darker than
30BHILHIM BUMA | KONip OOMILLIOK i BOAW, He solution of 0.003 g of K.Cr,0,
TeMHiuwe po34mHy 0,003
rK,Cr,O, B 1am* Boan

Mpo3opa piavHa, He

in lliter of water

Density at 20°C, g/cm? 0,878 - 0,880
[ycTuHa npu 20°C, r/cm® 0,878 - 0,880
Solidification point, °C, min 540
TemnepaTypa Kpuctanisauii, °C, He )
HVKUE 540 Benzene, wt. %, min 99,9
MacoBa YacTka OCHOBHOI PeYOBUMHU, %, 999 Impurities, wt. %, max:
HE MeHwe n-heptane; 0,01
MacoBa YacTka OOMILLOK, %, He BinbLue: methylcyclohexane + toluene; 0,05
H-renTaHy; 001 methylcyclopentane; 0,02
CYMU METUMLMKITOreKCcaHy + TOnyory; 0,05 - toluene;
METUNLIMKIONEHTaHY, 0,02 Sulphuric acid tint, number of o]
Tonyony; reference scale, max '
3abapBeHHs CipYaHoi KMCNOoTY, HOMep o1 Total sulphur, wt. %, max 0,00005
B3ipUeBol Wkany, He Binblue Reaction of aqueous extract Neutral
. o -
Macosa yacTka 3aranbHoi CipKun, %, He 0,00005
Ginblue
Peakuig BOOAHOT BUTSAXKKM HemnTpanbHa

3ani3HNYHI KOHTEHEP WY,
3aNi3HUYHI LMCTEPHMN.

railway containers;
railway tankers.

BeHzon | Benzene

T/noby | t/day



CMOIJTA BAXKA MIPONI3Y

[ycTuHa npu 15,5 °C, rlcm®

1,04-111

TemMnepaTypa cnanaxy, °C (y BigKpUTOMy
TUMNI), HEe HWKYe

He BM3Ha4aloTb

TemnepaTypa cnanaxy, °C (y 3aKputomy

) 65
TUMNI), HE HUKUe
B'askicTb npw 99 °C, Sus, He b6inblle 120
KiHemaTuyHa B'askicTb npwu 99 °C, cSt, He 57
Ginblue
KopenauinHui iHgekc ripHuyoro 610po
P 4 A P P 105-130

CLUA (BMCI)

KOKCiBHICTb (KOKcOBe UKcro), %, He

He BM3Ha4aloTb

Ginblue

MacoBa 4acTka cipku, %, He Binblue 0.2
O6'eMHa YacTKa BoOM OUCTUAALLIEID, %,

He 6inblue 05
30MbHICTb, %, He Binblle 0,05
MacoBa yacTka ioHiB HaTpito, ppm, He 20

Ginblue

MacoBa yacTka ioHIB Kanito, ppm, He
6inble

He BM3Ha4YatoTb

MacoBa YacTka achansteHis
(HEPO34MHHI B N-NeHTaHi), %, He MeHLe

HEAVY CRACKING RESIN

Density at 15,5 °C, g/cm3

1,04-11

Flash, °C (open cup), min

not determined

Flash point, °C (in a closed cup), min 65
Viscosity at 99 °C, Sus, max 120
Kinematic viscosity at 99 °C, cSt, max 27
BMCI, min 105-130
Coking (Coke number), %, max pass
Sulfur, %, max 0,2
Water, vol % by distillation, max 0,5
Ash, %, max 0,05
Sodium ions, ppm, max 20

Potassium ions, ppm, max

not determined

Asphaltenes (insoluble in n-pentane),
%, min

3aMi3HUYHI LMCTepPHW.

railway tankers.

CMona BaykKa Miponisy
Heavy Cracking Resin

T/noby | t/day



OPAKUIA BYTUNEH-BYTAOIEHOBA

(®PAKLYA C,)

(c, cuT)

BUTYLENE-BUTADIENE CUT

MacoBa YacTka ByrnesogHis C,, %, He 983 97 o5 C4 hydrocarbons, % by wt, min 98,3 97 95
MeHLIe Butadiene - 1,3, % by wt., min 40 35 30
- 1 0,
MacoBa yacTka 1,3-6yTagieny, %, He 40 25 20 Hydrocarbons up to
MeHuwe C3 inclusive (without 0,7
Macosa YacTka ByrnesoaHis oo C, methylacetylene), % by wt,, max not
o)
zgmouHo (6e3 MeTunaueTuneny), %, He 0,7 Hydrocarbons C5 +, % by wt. specified
e He (without ethyl acetylene and 04
Macosa YacTka ByrnesoaHis C, Ta Bule, HOPMYETBCA vinyl acetylene)
N . ;
/§, |T<e GinblWwe (6e3 eTmnaueTmneHy i 0,4 Hydrocarbons up to C3 and C5 ot
BiHiNaueTnnery) o 3 5
+ %, spec.
Macosa YacTka ByrnesoaHis oo C, He 3 s
BKAOYHO i C, Ta BULLE, %, He 6inblle HOPM.

OPAKLUIA C5

[Mpo3opa 6e3bapBHa
piAviHa, AOMYCKAETbCA
YKOBTYBATWIN BIATIHOK

30BHILLHIV BUNAO,

[ycTrHa npu 15°C, r/em?, He Binblue 0,730
Macosa vacTka ByrnesoaHie C, i nerwux, %, He Ginblie 3 5
He
MacoBa YacTka i30MnpeHy, %, He MeHLwe 20 HOPMYyETbCS,
BM3HAYaETbCS
MacoBa YacTka CyMU LMKNOMNeHTadieny i He 6inbLue
; He MeHLWe 25
anumknoneHTagieny, % 25
MacoBa 4acTka cymu 6eH3ony i Tonyony, %, He Binblue 1 3
Macosa YacTka ByrneBoaHis C, i Baxkdux, %, He BGinblie 1 6
MacoBa yacTka Boau, %, He 6inblue 0,05 0.2
MacoBa YacTka CNoykK CipKK B NepepaxyHKy Ha S, ppm, 0 500

He 6inblie

C5CuUT

3aNBHNYHI LLUCTEPHU. Clear colorless liquid,
Appearance

railway tankers. yellowish tint is allowed

Density at 15°C, g/cm?, max 0,730
Hydrocarbons C4 —, %, max 3 5
not
®pakuiga C4 1a C5 Isoprene, %, min 20 specified
C4 and C5 cuts determined

Mass fraction of the sum of cyclopentadiene .

and dicyclopentadiene, %, min max25 min 25

Mass fraction of the sum of benzene and 1 2

toluene, %, max

Hydrocarbons C6 +, %, max 1 6

Water, %, max 0,05 0,2
T/'D‘O6y l t/d by Sulfur compounds in terms of S, ppm, Max 50 200




CYMILWU BYIMMEBOAHIB C9

30BHIWHIN BUMNag,

BLEND OF C9 HYDROCARBONS

lyctrnHa npu 20 °C, r/em?, He Binblie

Konip 3a MOOOMETPUYHOIO LLIKAMO, M 1oy /
100 cM3, He Binblue

MonHe uncno, r oy /100 r npoayKTy, He MeHLwe

DpakUiH1IM cknag,
- TeMnepaTypa noyatky KMMiHHgA, °C, He HWKYe

- 50% o6'eMy neperaHaeTbca Npw TemnepaTypi,
°C, He BuLLE

- 95% 0b6'eMy MeperaHaeTbca Npu TeMnepaTtypi,
°C, He BuLLE

- TeMnepaTypa KiHUA K1MiHHE, °C, He BULLe

MacoBa 4acTka Boau, %, He BinbLue

MacoBa 4acTka Tonyorny, %, He 6inbLue

MacoBa 4acTka Cipki, %, He Binblie

Transparent
[po3opa pianHa Appearance liguid without
6e3 CTOPOHHIX foreign matter
Braotent Density, at 20 °C, g/cm?® 0,950
0,350 Color, by iodimetric scale, mg iodine /100 40
40 cm?, max
lodine number, g iodine /100 g, min 70
70 Distillation characteristics
- initial boiling point, °C, min 120
120 - 50% fraction distilled at, °C, max 175
175 - 95% fraction distilled at, °C, max 225
- final boiling point, °C, max 230
225 Water, % by wt., max 0,4
230 Toluene, % wt, max 8
04 Sulfure, % wt, max 0,06
8
0,06

3aMiI3HUYHI LMCTePHW.

railway tankers.

CyMill ByrneBoaHiB C9
Blend of C9 Hydrocarbons

T/noby | t/day




OPAKLIA C5-C9 BLEND OF C9 HYDROCARBONS

PionHa Big, Transparent
CBITNO-KOBTOIO Appearance liquid without
[0 KOPUYHEBOTO foreign matter
KONbopy
30BHILWHIV BUMAL, (nonyckaeTbea Density, at 20 °C, g/cm? 0,950
3eM1eHyBaTUM s . L
R Yy Color, by iodimetric scale, mg iodine /100
BiATIHOK), 6e3 N 40
MexaHIUHMX cm?, max
ROMILOK lodine number, g iodine /100 g, min 70
o 3 H
fyctHa npu 20 °C, rfem’, He Ginbue 0,700 Distillation characteristics
DOpakuifHuit cknan - initial boiling point, °C, min 120
. i o . . .
TemMnepartypa nNovaTtky KUMNiHHA, °C, He HK4e 30 . 50% fraction distilled at, °C, max 175
. . o
* Temnepatypa KiHua kunidHe, °C, He Buwe 220 - 95% fraction distilled at, °C, max 225
MacoBa YacTka apoMaTUYHKX ByrneBoaHiB (Co- ) - final boiling point, °C, max 230
C8), %, He MeHLWe
Water, % by wt., max 0.4
MacoBa 4YacTka 6eH30ny, %, He MeHLle -
Toluene, % wt, max 8
MacoBa yacTka Tonyony, %, He Ginblie -
Sulfure, % wt, max 0,06
BrnpobyBaHHA Ha MigHIN NaacTMHLI BUTPUMYE
MacoBa YacTka pakTUYHMX cMon, Mr/100 cM?, He 200
Ginbwe
MacoBa yacTka Boau, %, He 6inbLue 0,05
MacoBa YacTka 3aranbHoi Cipku, %, He Binblue 0]

3ani3HUYHI LMCTEPHM.

railway tankers.

Ppakuia C.-C,
C.-C, cut

/000y | t/day st e




MIITOTHA YCTAHOBKA

3 BUPOBHULITBA OKCUAY MPONINEHY

2 730 T/pik okcuay

MOTY)KHICTb YCTaHOBKM X
nponineHy

Pik BBegeHHA B

. 2021
ekcnnyaTauito

TOB «BI «TexiHcepBic»
Po3p0o6HKK TexHonorii
(YKpaiHa)

Onuc TEXHOMOrYHOro Npouecy

B1pobHMUTBO oKcray NponineHy 6asyeTbca Ha piako-
da3HOMY enoKcKayBaHHI NPonifeHy Nepekrncom BOOHO B
BOOHOMY PO34UMHI aLIETOHITPUNY Ha KaTanizatopi Tmny TS-1
no TexHonorii TOB «BI «TexiHcepBic» (YKpaiHa).

Okcua NponineHy oTPMMYETbCA Ha KaTanisaTopi Tvny
TS-1 no po3pobneHomy cnocoby oTpumMaHHa TOB «BIT
«TexiHcepBgic» (YKpaiHa).

MponineH 3 onediHOBOro BUPOOHMLTBA - OCHOBHA
CUPOBMHA.

BrKoOpUCTOBYETbCA 2-X CTyMiHYaTa CTafia peakuii
enoKCKayBaHHA A9 OTPUMAHHA MaKCMManbHOI KOHBEPCIi
nepokcuay BOAHIO

TeXHONMOriYHUM Npouec OTPUMaHHSA
CKJ1apa€ETbCY i3 TaKMUX cTadin:

npuriom i 36epiraHHa NepeKncy BoOHO;
BUPOOHMLITBO OKCKAY NPOMNINEHY;

30epiraHHAa TOBapHOro okcuay NponineHy;

nofada okcuay NponifeHy Ha HaNvB B 3aNi3HUYHI
LIMCTEPHMU;

BOAOOOOPOTHa CUCTEMA 3 MPAAMPHED Ta YiNnepom

OCHOBHI NpoayKTU:

- OKcuA mponineHy

PILOT UNIT FOR
PROPYLENE OXIDE PRODUCTION

Plant capacity 2 730 t/y of Propylene oxide

Start-up date 2021

Techinservice MG
Process developer
(Ukraine)

Technological process description

Propylene oxide production is based on liquid-phase epox-
idation of propylene by hydrogen peroxide in an aqueous
solution of acetonitrile on TS-1 catalyst under technology of
Techinservice MG (Ukraine).

Propylene oxide is produced on the catalyst type TS-1 ac-
cording to the developed method of production by Techin-
service MG (Ukraine).

The main raw material is propylene from Olefin plant.
A 2- step epoxidation reaction stage is used to obtain the
hydrogen peroxide maximum conversion.

Technological process includes the
following stages:

charging and storage of hydrogen peroxide;

propylene oxide production;

storage of commmercial propylene oxide;

supply of propylene oxide for filling into railway tanks;
water circulation system with cooling tower and chiller.

Main products:

Propylene oxide



OKCUA NPOMIJIEHY

30BHIWHIV BUMSA Mpo3opa pianHa

Komp 3a NMIaTUHO-KOOANLTOBOK LUKanoto,

) 10 20
OAMHULb Xa3eHa, He BGinblue
MacoBa YacTka HeNeTKoro 3anmLky, Mr 3 100 5 10
M1 MPOAYKTY
MacoBa 4acTka Boau, ppm, He Ginblie 100 500
MacoBa YacTka anbaerifis B nepepaxyHKy Ha 50 100
nponioHaneaeria, ppm, He Binblue
MacoBa YacTka aLEeToHITPUN m, He
. U puny, ppm, 50 100
Ginbwe
MacoBa YacTka JOMILLOK, LLIO BM3HaYatoTbCa
. . 200 500
xpomaTtorpadiyHo, ppm, He Ginblue
Appearance and color Transparent liquid
Color by platinum-cobalt scale, Hazen units,
10 20
max
Non-volatile residue weight %,
2 10
mg from 100 ml of product
Water weight %, ppm, max 100 500
Aldehydes weight % in conversion to propion
v gntre prop 50 100
aldehyde, ppm, max
Acetonitrile weight %, ppm, max 50 100
Impurities, determined chromatographicall
P grap Y 200 500

weight %, ppm, max

3ani3HNYHI KOHTENHEPWY,
3aNi3HWNYHI LUCTEPHU;
aBTOLUCTEPHW.

railway container,
railway tankers;
road tankers.

Okcwma nponineny |
Propylene oxide

!

T/0oby | t/day



YCTAHOBKA 3 BUPOBHUMLTBA
NONNIETUNEHY

100 000 T/pik

MOTY>KHICTb YCTaHOBKM )
nononieTmneHy

Pik BBEAeHHA B ekcnyaTaLlito 1997

«Union Carbide

Po3p06HMK TeXHOMOTI X
Corporation» (CLUA)

MpoekT «Linde» (HimeuunHa)

Onunc TeXHOMOoriYHoro npouecy

BrpobHMUTBO nonietuneHy 6a3yeTbca Ha rasodasHin
TexHonorii no niueHsii dipmu «Univation» (CLUA).
MonieTneH no rasodasHivt TeEXHONOriT OTPUMYETBCA 3
eTnNeHy i CNiBNoaiMepiB B peaKTopi KMMAauyoro wapy
i3 BUKOPUCTaHHSAM KaTanisaTopy Npuvt HM3bKOMY TUCKY.
ETuneH 3 onediHoBOro BMPOOGHULITBA — OCHOBHA
CUPOBUHA, @ B AKOCTI CMNiBMNOMAIMEPIB BUKOPUCTOBYIOTb
rekceH abo byTeH.

BukopumcTaHHA cniBnoniMepiB i KaTanizaTtopiB
0O3BONFE BUMYCKaTV MapKW MOMieTUNEHY 3 PISHUMM
BNACTUBOCTAMM i LUMPOKUM CMEKTPOM BUKOPUCTaHHS.

TeXHOMNOoriYHMM Npouec OTPUMaHHS
CKNlagacTbCy i3 TakuUx ctagin:

- MiAroTOBKa | O4MCTKA CUPOBUHM;

- noniMepmsaLlia eTuneny,

- gerasauia nonietTuneny;

- pereHepalisa 3anMLKOBOro rasy,

- FPAHYNALIA NonieTUneHy;

- dacyBaHHS, CK1aayBaHHA i BigBaHTaKeHHA roToBOro
MNpPOaYyKTY.

OcHOBHa npoaykKLia:

- FPaHY/IbOBAHMM NONIETUNEH BUCOKOI NYCTUHW.

POLYETHYLENE PRODUCTION

Plant capacity 100 000 t/y of polyethylene

Start-up date 1997

«Union Carbide Corporation»

Technology developer
qy p (USA)

Project Linde (Germany)

Technological process description:

Polyethylene production is based on gas phase tech-
nology under a license of Univation (USA).
Polyethylene by gas phase technology is derived 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 co-
polymers 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.



MOJNETUJIEH

30BHILIHIM BUMNag,

Bini rpaHyn oAHaKoBOI reoMeTPUYHOI
dopMu. CrikaHHSA rpaHyn He [OMYCKAETLCA.

[oKa3HWK Teky4ocTi posnnasy (MTP),

r/10xB., Npu
- 21,6 krc 8-12 7-13 13-19
BigHoweHHs I'ITPM/ TP, 18-33 15-40
BigHoweHHa I'ITPM/ FITPM 70-130
0,950 -

M > 0,946-0,950 ' 0,949 - 0,953
YCTUHa, r/cMm : , 0954 , :
MacoBa yYacTka 3011, %, He Binblue 0] 0,04 -0,08 0,04 - 0,08
Cryni i \

TYMiHb YWMCTOTW, BIGHOCHWMX OOUHMLLb, 00 a5 a5
He MeHLe
Konip, BiAHOCHMX OAWHULIb, HE MeHLe 90 90 90
OuiHKa 30BHILWHBLOIO BUMISG4Y MNAIBKM, 90
BIAHOCHUX OOMHMLb, HE MeHLe
h . )

PaHVLA TEKYHOCTI MPY PO3TATYBaHHI, 18 20 20
MMMa, He MeHLe
MiUHicTb Npu po3puBi, MlMa, He MeHWe 30 30 25
BioHocHe BUAOBYKEHHA My PO3pUBI, 50 200 450
%, He MeHLwe
Mopaynb enacTUYHOCTI (CeKkaHT MoAy b), 750 920 820
MTlla, He MeHLWwe
CTiMKIiCTb 4O PO3TPICKYBaHHS, rof,., He 500 500

MeHWwe

POLYETHYLENE

Appearance

White granules identical in shape without tails.
Caking is not allowed.

Melt Flow Index, g/10 min

- 21,6 kg 8-12 7-13 13-19
MFIL, . to MFI_ ratio 18-33 15-40

MFI,  to MFL, ratio 70-130
Density, g/cm? 0,946-0,950 0950-0954 0,949 -0,953
Ash, wt. %, max 0] 0,04-0,08 0,04-0,08
Purity, relative units, min 90 85 85
Color, relative units, min 90 90 90
Appearance of the film, relative units, min +20

Tensile strength at yield, MPa, min 18 20 20
Tensile strength at break, MPa, min 30 30 25
Ultimate elongation, %, min 550 500 450
Elasticity (secant modulus), MPa, min 750 920 820
Environmental stress-cracking resistance, 500 500

f.,, hours

3aNi3HUYHI KPUTI BaroHwu;
3aMi3HUYHI KOHTENHEPW,
aBTOMODINI;

covered railway wagons;
railway container,;
motor vehicles;

MonieTnneH | Polyethylene

T/0oby | t/day




NONIXTTOPBIHINTOBOI CMONA
CYCMEH3IMHOI TA KAYCTUYHOI

COLWV

SUSPENSION POLYVINYLCHLO-
RIDE RESIN AND CAUSTIC SODA



YCTAHOBKA 3 BUPOBHULITBA
BIHINXJTOPUOY

[OTY»HICTb YCTaHOBKM 300 000 T/pik
Pik BBEOAEHHSA B eKcnyaTaLlito 1975
PekoHCcTpyKLUia 1996
MpoekT «Uhde» (HimeuunHa)

Onuc TexXHooriYHOro npouecy

BUpPOGHMUTBO  BiHINXmopuay CkAagacTbca i3
CTafivl OTPUMaHHS OMXIOPETaHY-CHPLIID METOOOM
NPSAMOro XN0PYyBaHHA eTUNeHy | OKUCIIOBaNbHOro
XNOPYyBaHHA eTuneHy, Oe BUKOPWCTOBYETbCSA
YTBOPEHWW MpW MNiponi3i XNOpPUCTUM BOAEHb B
peakTopax 3 “kMnnaumm” WapoMm KaTanisatopa.

B cucrteMi pekTudikaliMHMX KONOH AMXNOPETaH-
CUpeLb 3HEBOAHIOETLCS | OYMILLIAETLCA BiA “Nerkmx”
i “BaykKKMX" XNMOpOpPraHiyHmMx NobidHKX NPOoayKTIB.
OTprMaHuM OuxnopeTaH-pekTudikaT nigaacTbes
BMCOKO-TeMMNepaTypHOMY Miponily, nicna 4oro
Ha cTanii pekTudikauii BioainaeTsca BiHinxnopwa,
a PeuMKNOBMW AMXI0OpeTaH i XNoOpUCTUIA BOAEHD
moBepTatoTbcsa B MNpouec. [lpouec cknagaeTbca
3 [OBOX  TEXHOMOFMYHMX  NiHIM  NpaMoro |
OKWCIIOBANbHOMO X/10PYBaHHS, YOTMPLOX Medewn
niponisy i ogHiei TEXHONOMYHOI NiHii pekTudikau,i
OVxXNopeTaHy i BiHInxnopuay.

OcHoOBHa nNpoaykKuis:

- BiHINXNopua-MoHOMep, KM BUKOPUCTOBYETLCSA
nani aK CMpoBMHA Ha YCTaHOBLL 3 BUPOOHMLITBA
MONIBIHINXNOPUAY CYCMEeH3IMHOro.

VINYLCHLORIDE
PRODUCTION PLANT

Plant capacity 300 000 tly
Start-up date 1975
Reconstruction 1996
Project Uhde (Germany)

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 dichlo-
roethane and hydrogen chloride go back into
process.

Process includes 2 technological linesof 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.



BIHIN XJTOPUCTUN TEXHIYHUN

OpHopiaHa Npo3opa 6e3bapBHa
30BHIWHIM BUMAO pianHa 6e3 CTOPOHHIX BKITIOYEHD i
po3uapyBaHHsA

MacoBa YacTKa OOMILLOK, BU3HAYeHMX

XpomaTtorpadiyHo B cyMmi, %, He Binblue: B T. Y. 0,020 0026
- auetuneny 0,0001 0,0001
- aueTanbaerigy 0,0006 0,003
- guxnopeTtaHis (11-1,2-) 0,002 0,002
- ByTagieHy - 1,3 0,0010 0,003
MacoBa 4YacTka X/TOPUCTOro BOAH!O, %, He Binblue 0,0001 0,0002
MacoBa yacTka 3anisa, %, He binblue 0,0001 0,0001
MacoBa yacTka Boau, %, He Binblue 0,02 0,04

MacoBa YacTka deHony, %, He GinbLue 0,0005 0,0005

COMMERCIAL VINYL CHLORIDE

Homogeneous transparent colorless
Appearance and color liquid without impurities and
delamination

Impurity, determined chromatographically in

amount, % by wt., not more than: including: 0,020 0026
- Acetylene 0,0001 0,0001
- Acetaldehyde 0,0006 0,003
- Dichlorethane (11 -1.22) 0,002 0,002
- Butadiene-13 0,0010 0,003
Hydrogen chloride, % by wt., not more than 0,0001 0,0002
Iron, % by wt., not more than 0,0001 0,0001
Water, % by wt., not more than 0,02 004

Phenol, % by wt.,, not more than 0,0005 0,0005

BiHIN XOPUCTUM TEXHIYHIIA
Commercial vinyl chloride

T/noby | t/day




YCTAHOBKA 3 BUPOBHULTBA
noniBIHINXIOPUOY
CYCMEH3IMHOIO

OCHOBHI pgaHi

MOTY>KHICTb YCTaHOBKM 300 000 T/pik

Pik BBEOeHHA B ekcnyaTallito 20M

Po3po6HUK TexHonorii «Vinnolit» (HiMeuunHa)

MpoekT «Uhde» (HiMeuumnHa)

Onuc TexHoNoriyHoro npouecy

BrpobHMUTBO 6a3yeTbca Ha MeTomdi CyCneH3inHoI
noniMepusauii  Ta [OO03BOMFAE  BUMYCKATW  WICTb
MapoK MONIBIHINXNOpPWAY CYCMEeH3IMHOIro 3 PI3HWUMMK
BNACTUBOCTAMU i LUMPOKMM CMEKTPOM BUKOPUCTaHHSA.

TexHonorivHnmM npouec
OTPUMaHHA CKNagaEeTbco 3
HaCTyMHUX CTagdin:

- NPUroTyBaHH4A, 36epiraHHa XoNoaHoI i rapayoi
nemMiHepanizoBaHoi BoAK;

- 36epiraHHa i Nogada cBioro BiHiNxnopuay (BXM) i
pekyrnepoBaHoro BiHinxnopuay (P-BXM);

+ PO3YMHEHHS | MPUITOTYBaHHA XiIMpPEeareHTiB;

- moniMepmr3aliga BiHinxnopway (ABi NapanenbHi NiHii
Mo [ABa PeaKTopW KOXKHa);

- ferasauida cycneHsii nonisiHinxnopuay (ABi
napanenbHi NiHii);

- pekynepauia HempopearoBaHOro BiHiNxnopuay;

- LeHTPpUOYryBaHH4A i cyllika cycrneHsii
nonisiHiNxnopway (ABi mapanenbHi MiHii);

- 36epiraHH4a i dacyBaHHA roToBOI MpoayKuii;

- monepenHsa O4MCTKa CTIUHKX BOf,

- BO1I0OOOPOTHa cUCTeMa 3 rpafMpHeto Ta

HaCoCHO'O.

OcHOBHa nNpoayKLuis:

- MONIBIHINXNOPWA CYyCMEH3IMHUI.

SUSPENSION
POLYVINYLCHLORIDE
PRODUCTION PLANT

Plant capacity 300 000 tly

Start-up date 20m

Technology developer Vinnolit (Germany)

Project Uhde (Germany)

Technological process
description

The process is based on suspension polymerization
method with the production of 6 different grades of
S-PVC with diferrent properties and for wide range
of application.

Production process includes
the following stages:

- cold and hot demineralized water preparation and
storage;

- storage and supply of fresh vinylchloride (VCM)
and recovered vinylchloride (R-VCM);

- dissolution and 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;

- water circulation system with cooling tower with
pumping station.

Main products:

- suspension polyvinyl chloride.




NONIBIHINXTOPUA, CYCMEH3IHUN (PVC-S)

KinbKiCTb KOMbOPOBUX HYaCTUHOK, WT. / 250 T, He Binblie 20

3HaueHHs «K» 56-58 59-61 66-68 64-66 69-71 74-76

HacunHa ryctuHa, r/om3 540-630 520-620 550-610  460-560  450-530 430-510

3anMWOoK MNicna NPoCitoBaHHA Ha CUTI 3 CITKOIO:

- 250 MKM, %, He Binblue 1

- 63 MKM, %, HE MeHLle 95

CunydicTb, ¢, He Binblue 20 20 20 30 30 30

Maca nornmHyToro nnactudikatopa, r Ha 100 r noniBiHiNXxNopmay 14-20 15-22 17-23 24-30 29-35 30-36

TepmocTabinbHicTb MNiBkM Npw 180 °C, xB., HE MeHLle 30 30 45 35 40 40

MacoBa 4acTKa BOMOrM i NeTKMX pedoBuH, %, He Binblue 03

MacoBa 4acTka BiHinxnopuay, ppm, He 6inblie 1

KiNbKiCTb MPO30pKx Kpanok («pnb’'aumx ouein»), wr./100 cM2, He Ginblue 5

MUTOMUIM 06'EMHUM eNeKTPUYHMK onip, OM*CM, He MeHLle He BM3HaYaeTbca 510" He BM3HaYaeTbca

SUSPENSION POLYVINYLCHLORIDE (PVC-S)

Quantity of color particles, pcs. /250 g, max 20

K-value 56-58 59-61 66-68 64-66 69-71 74-76

Bulk density, g/l 540-630 520-620 550-610  460-560  450-530 430-510

Residue after sieving with mesh size:

- 250 pm, %, max 1

- 63 um, %, min 95

Flowability, /150 g, max 20 20 20 30 30 30

Absorbed plasticizer (g) per 100 g of PVC 14-20 15-22 17-23 24-30 29-35 30-36

Thermostability of film under 180 °C, min 30 30 45 35 40 40

Moisture and volatile matter, %, max. 03

Residual vinyl chloride, ppm, max 1

Quantity of transparent particles (fish eyes), pcs./100 cm2, max 5

Volume resistivity, Q*cm, min not determined 510" not determined
CycneH3inHmnM NoniBiHINXnopuMa Bir-6eru; Big bags;

Suspension polyvinylchloride

T/noby | t/day

KSF 70 — 700 Kr;

KSR 67 — 850 kri1250 kr;

aBTOI_IO]'IiMepOBOBI/I;

3aMi3HUYHI KOHTEWHepPWY,

3aNI3HUYHI BaroHu;
aBTOLMCTEPHY,
MiLLKW 25 Kr;

KSF 70 - 700 kg;

KSR 67 — 850 kg and 1250 kg;
Bulk polymer transport;

Railway containers;

Road containers;
Bags of 25 kg;



YCTAHOBKA 3 BUPOBHULITBA
XNOPY | KAYCTUHHOI COaun

180 000 T/pik Mo xnopy
MOTY>KHICTb YCTaHOBKM 200 000 T/pik No

KayCTUYHIM cofli

Pik BBeOeHHs B ekcryaTauito 2010

P0o3p0bHKK TeXHOMOTrI Ta .
«Uhde» (HiMeuunHa)
npoeKTy

Onunc TeXHONOorivyHoro n pouecy

B ocHOBY TexHOMOTIi MoKMageHo npouec
MeMOPaHHOrro eneKTPonisy PO3UmMHy

coni 3 moAanblmMM OTPUMaHHAM X10PY,

KayCTWUYHOI CoOaMn i BOLHIO.

Xnop NoAaeTbes y BCboMy 06Ca3i Ha BUPOOHULTBO
BiHIIX10PMAY MOHOMEDY.

BooeHb BMKOPUCTOBYETHCA B MaNMBHY CiTKY nedem
niponi3y Ta B TEXHOMOMYHMX NpoLecax rigpyBaHHA.

TexHonorivHum npouec
OTPUMAHHSA XJTOPY | KayCTUYHOI
cogn MeMbBpaHHMM MeTo4OM
no TexHonorii pipmm «Uhde»
CKNapaeTbCca 3 HACTYNMHUX
cTagin:

- NIArOTOBKaA PO3COony,

- AeXI0PYBaHHA aHOMITY,

- PO3Knag x1opaTiB;

- BUOaNeHHa cynbdarTis;

- eneKTponis;

- OXONOMKEHHS | OCYLLKa XTOPY, AOKOHLLEHTPALLISA
CipYaHOi KMCNOTU;

- KOMMPWMYBaHHA XNopy;

- CKaf4 COAM KayCTUYHOI, 3NMBO-HaIMBHa eCcTakaa,

HaCcoCHa coamn KayCTUYHOI;
- KOMMOPWMYBaHHS | CyLLIKa BOOHIO;
- HeWTpanisauiga CTiYHWX BOA;
- CMHTE3 CONAHOI KUCMOTW,
- MPUroTyBaHHA AeMiHepani3oBaHHOI BOAM.

OcHoBHa nNpoaykKuis:

- CoMda KayCTM4Ha.

CHLORINE AND CAUSTIC SODA
PRODUCTION PLANT

180 000 t/y of chlorine

Plant capacity 200 000 t/y of caustic
soda
Start-up date 2010

Technology and project
Uhde (Germany)
developer

Technological process
description

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

Chlorine is supplied in full to vinyl chloride
monomer production facility.

Hydrogen is used in fuel grid of cracking
furnaces and in technological processes of
hydrogenation.

Chlorine and caustic soda
production process

by membrane method under
technology of Uhde includes
the following stages:

- brine preparation;

- dechlorination of anolyte;

- chlorate decomposition;

- sulfate removal;

- electrolysis;

- chlorine cooling and drying, additional con-
centration 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 rgPoOKcuUA,
TEXHIYHUI)

PionHa 6e3 Korbopy, 6e3 CTOPOHHIX

[OMILIOK.[JoMyCKaeTbCca HaaBHICTb
30BHIiLHIV BUrNag, ocafy, Wo BUKpUCTanilyBaBcs.

LlonycKaeTbca Nerkunin ronyoysaTni

BiOTIHOK.

MacoBa 4acTka rigpokcuay Hatpito (NaOH), %, He 48 w6
MeHLe
Macosa 4acTka Byrnekucnoro Hatpito (Na,CO,), %, 02 04
He 6inbLie ' '
MacoBa 4YacTka xnopwmctoro Hatpito (NaCl), %, He

. 0,012 0,02
Ginblwe
MacoBa YacTka X/TOPHYBaTOKMUCIONO HaTPIo

. 0,004 0,007

(NaClO,), %, He 6inblie
MacoBa YacTka cynbdaty HaTpito (Na,SO,), %, He

: yneaty Hatpiio (Na,50,). % 0,02 0,04
Ginble
Macosa 4acTka 3anisa (B nepepaxyHky Ha Fe,O,), 10 5

Mr/kr, He Binblue

CAUSTIC SODA (SODIUM HYDROXIDE TECHNICAL)

Colorless liquid without foreign matter.
Appearance and color Crystallizable sediments are allowed. Light-
blue tint is allowed.

Sodium hydroxide (NaOH), wt. %, min 48 46
Sodium carbonate (Na2CQO3), max 0,2 0.4
Sodium chloride (NaCl), max 0,012 0,02
Sodium chlorate (NaClO3), max 0,004 0,007
. . Sodium sulfate (Na2S0O4), max 0,02 0,04

3aI3HNYHI

UMCTEPHU, Iron (in conversion to Fe203), mg/kg, max 10 15

3ani3HWNYHI

KOHTeHepu;

aBTOUWCTEPHW,

railway tankers;
railway containers;
road tankers.

KaycTmyHa cofa
Caustic soda —

c00 ~

T/noby | t/day



YCTAHOBKA PO3OIJTIEHHA MOBITPH

84 000 000 HM¥/pik Mo a3oTy
[OTYYKHICTb YCTaHOBKM 49 500 000 HM*/piK MO KMUCHIO

1300 000 HM¥/piK MO aproHy

Pik BBeAeHHS B eKcnyaTaL,ito 1995

Po3pobHUK TexHonorii Ta

«Linde» (HiMeuurHa)
npoeKxTy

TexXHOMNOoriYHUM NpoLec po3aineHHs
MOBITPSA CKTa4AETbCA 3 HACTYMHUX
cTagin:

- OCYLLEeHHS | KOMMPKWMYBaHHSA MOBITPS,

- OXOMOMKEHHSA | PO3aiNeHHa NoBITPS,

- KOMMPWMYBaHHSA a3oTy;

- KOMMPWMYBaHHSA KNCHIO;,

- AOOUULLEHHA apPIrOHY-CUPLIKD 00 YMCTOrO aproHy.

OcHoOBHa nNpoaykKLuis:

- @30T rasonofibHunin;

- A30T piaKny;

- KMCEHb MeUYHUM PiOKUIA, rasononibHui;
- AproH rasonopibHum, piaknn.

AIR SEPARATION UNIT

84 000 000 Nm?3fy
of nitrogen
49500 000 Nm?*/y of
oxygen
1300 000 Nm3/y of
argon

Unit capacity

Start-up date 1995

Technology developer Linde (Germany)

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:

- gaseous nitrogen;

- liquid nitrogen;

- medical, liquid, gaseous oxygen;
- gaseous, liquid argon.




A30T rA30MNodIiBHUA | PIOKUA

O6'eMHa YacTKa a3oTy, %, He MeHLe 99,99

O6'eMHa YacTka KMUCH1O, %, He Binblue 0,001

BMicT Macna, MexaHiuHK1X OMILLOK | BOMOMM B piaKOMY
BUTPUMYE BUMPOBYBaHHSA

a3oTi

GASEOUS AND LIQUID NITROGEN

Parameter Standard

Nitrogen, vol. %, min 99,99

Oxygen, vol. %, max. 0,001

The content of oil, mechanical impurities and moisture in liquid
pass

nitrogen

A3oT | Nitrogen KunceHb | Oxygen

- aBTOMODINI;
- motor vehicles;

T/0oby | t/day T/noby | t/day




KWCEHb PIOKU MEOUYHUNA

OB6'eMHa YacTKa KUCHIO, % He MeHLLe 99,5
BMicT aueTmneny BiOCYTHICTb
O6'eM ABOOKMCY BYrieLo B 1 AM? piaKoro KMCHIO, 20
cM® npm 20°C 1101,3 kMa (760 MM.PT.CT.) '
BmicT macna BiOCYTHICTb
LIQUID OXYGEN, MEDICAL

Oxygen, vol. % min 995
Acetylene content n/a
Volume of carbon dioxide at 20 °C and 101,3 kPa <0
(760 mm Hg), sm3/dm3, max. '

Oil content n/a

APIOH BNCOKOI YANCTOTU PIOKUN
| FA3OMOoaIBHNI

O6'eMHa YacTKa aproHy, % He MeHLue 99,999
O6'eMHa YacTKa KUCHIO, %, He BinbLue 0,0003 R
- aBTOMODINI;
O6'eMHa YacTKa a3oTy, %, He binblue 0,0005
O6'eMHa YacTKa BoAAHKX NMapi., %, He Ginblue 0,0003 - motor Veh ICleSr

GASEOUS AND LIQUID ARGON OF HIGH

PURITY
ApProH | Argon
Argon, vol. %, min 99,999
Oxygen, vol. %, max 0,0003
Nitrogen, vol. %, max 0,0005

Water vapour, vol. %, max 0,0003




MpUHLUMNOBa cxeMa nepepobKu

Llex MariCTpaanl/_Ix Llex po3nusy Llex po3nuBy ByrneBogHiB
NPOAYKTONPOBOAIB BYrN1€BOAHIB . _
(IsoTepmiute Terki AMcTUNaTH (6eH3UH, 6eH3UH Ckpanneni rasu (6yTaH, Gyran
“ 36epirans) MPSMOTOHHM, GEH3ITH rasoBuii CH%?magb:l:”wfﬂghTBeﬁjlznlm?ﬂ Tennosa MpupomHnit Enexrpuua
CTabinbHUM, AUCTANAT ANIS NIPONi3Y Yy YT ) , PPaKL| eHeprist ras eHeprist
(cvpoBMHa ana niponisy) nponaxHoBa, NponaH-byTaH
ETuneH (cupoeuka) TeXHIYHUM Ta iHLLI) l l

I I I FETTET) sesmssssssmnnns,

Llex niponi3y,
KOMMNPpUMYBaHHA
Ta noginy niporasy.
Llex 3 BUpobHULITBa
BYI/1€BOOHIB.
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Llex 3 v H J v
BMPOBHULITBA ETuneH ) . . g J )
P : |-|~ Dpakuia ®paxuia C. Dpakuia Cs ] | ®pakuin
XMOPBiHINy v C. rigposaHa rigposaHa £ x Ce-Co
MponineH T T & 8
- YcTaHoBKa rigpyBaHHs
BiHinxnopwa —> dpakuiit C,, C, Dpakuis

YcraHoBKa 3
BUPOBHMUTBA

e Ll,6e>< e okeuay
BUPOBHULITBA nponineHy

BMpO6HMUTBA ranoifonoxigHmx YcTaHoBKa
MOMiXNOPBiHINOBOI eTuneny, ix «MipoTton»
cMonmn nonimMepie Ta
cycneHsinHoi cninoniMepis

ETuneH . Okeun, ®pakuis Cs DOpakuia  dpakuisa CyMiw Cmona

— 1TOB§pHMM) Etunen TponineH nponiney (6yTlmeH— BeHson Cs Co- ByrnesoaHis Co Bk
CyCrneH3inHnM Liex marictpansHy GyTapieHosa (®pakuia Co) niponisy
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Processing flow chart

Main product Hydrocarbon Hydrocarbon bottling department
pipeline bottling : 5
department department Light distillates (gasoline, straight-run Liquefied gases (butane,
gasoline, natural stable gasoline, normal butane, commercial L
o (Isothermal distillate for pyrolysis (feedstock for butane, mixture of butanes, NGL, T::;:g?/' Nagt:sral Electricity
(Pipeline) ” storage) pyrolysis). propane cut, commercial
Ethylene (feedstock) propane-butane and others) l

Cracked gas pyrolysis,
compression and separation
department
Hydrocarbons production

T

Vinyl chloride

v v v
i Ethylene
production C cut C,cut s cut C.cut Methane <
depa rtment L 2 4 hydrogenated hydrogenated s +hydrogen © ®

Vinyl chloride

Propylene
oxide
Ethylene halogen PrOduc_lilon
derivatives, uni
suspension its polymers and Pyrotol unit
production copolymers
unit production

unit

Polyvinyl
chloride

Ethylene . Propylene C, cut Blend of C, Heavy
(commercial) Ethylene Propylene oxide (butylene- Benzene 5 hydrocarbons  pyrolysis

Main product butadiene (C, cut) resin

pipeline department cut) Hydrocarbon
departm

Polyvinyl chloride

. Polyethylene
suspension

Hydrocarbon bottling department

Products that may be shipped

Note:
Purchased ethylene as feedstock



- MionpueMcTBO Npautoe no The enterprise operates under
Mi>XHAapOOHUM CTaHOapTaMm international standards ISO

ynpasniHHA ISO 9001, ISO 14001, 9001, ISO 14001, ISO 45001 of
ISO 45001 iHTerpoBaHoi cuctemm integrated management sys-
MEeHEeOKMEHTY. tem.

BUREAL VERITAS

BUREAU 'ﬂ:ﬂl TAS
Cant

KARPATHAFTOCHIM Lid
4, Promysiows Si.. Kaksh, hano-Frankiah rog.. TIOM, Ukraine

Vanias Camfication Molding S45 — UK Branch camies iha e
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sysiam

KARPATNAFTOCHIM Ltd

4, Promyslova Str., Kalush, Ivano-Frankivsk region, 77036, Ukraine

Bureau Veritas Certification Holding SAS — UK Branch certifies that the
Management System of the above organisation has been audited and found to
be in with the i of the system

et “’ detailed below
Seapw of conieation Scope of certification
and sales of and and sales of p ical and ical products.
Original cycle start date: 07 August 2017
Expiry date of previous cycle: 06 August 2020
Certification / Recertification Audit date: 24 July 2020
Certification / Recertification cycle start date: 07 September 2020

Subject to the continued satisfactory operation of the organization's Management System,
this certificate expires on: 06 August 2023

Certificate No. UA229769 Version: 0 Revision date: 07 September 2020

et o gl o T DA L B - Olena Svyrydenk |
f Signed on behalf of BVCH SAS UK Branch |
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I Tt . R P . R, PRI, LOTRAE address: 5" Fi London E1 8HG,

ot atee. Son oot 25 Smon Potyars S Kyie 01035, CKRANE
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¥ Further clarfications regarding the scope of this Gertfcate and the applicabilty o the

may 9
To check this certficate validily please call: +380 44 354 16 00

BU!’IEhU VERITAS

«KARPATNAFTOCHIM: Ltd.
4, Prormysiova 5k, Kalush, beana-Frankéval region, 77038, Ukraine

IS0 45001:2018
Soove of centfation
Production and sale of and

Original cycie sle date 3 Jdutusary 2000
Expiry dale of previous cyte N
Cathicason { Recerslaation Ausl ase 23 August 2918
Cariicaon | Faosrshcihon e Bie S 03 Janusry 023
Gubjis % 1% CoNBrua EsEfaciony peraton of e organaton's Managsmen! Syyien
e cortficale pmmes on 02 Janusry 2011
Carurficats Ko VAT Verion B Reviiion die 03 Janusry 2020
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