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NnPO TOBAPUCTBO

TOB «KAPIMNATHA®TOXIM» —

LLe BUCOKOPO3BHUHEHWIM FOCMNOAAPCHKMUIA KOMMMIEKC
3 BUPO6HMLITBA HATOXIMIYHOI Ta XiMi4HOT
npoayKuii. €aMHMi B YRpaiHi BAPOGHMK eTUNEHY,
nponineHy, 6eHsony, dpakuii C9, nonietmneny,

a TaKOX KayCGTMYHOI coau i moniBiHinxnopuay
CYyCMEH3IMHOro.

PosranyxeHa mepexa aBToMOGINbHWUX Aopir

i 3aNi3HUYHKX KONiK, HEBENMKA BiACTaHb A0
kopaoHie 3 lMonbleto, PymyHieto, YropuuHoto,
CnoBay4nHOLO, HaABHICTb ETUIEHOMPOBOAY

mik TOB «KAPTTATHA®TOXIM» i Tucaicbkm
XiMiYHUM KOMGiHaTOM B YropLuuHi CTBOpHOE
BUriAHI NnepeaymMoBK ANA iHTerpawii nignpuemcrea
B €BpONenCcbKy BUPOGHWYY | TOPriBeNbHY
DiANbHICTb.

Bucoky akicTb npoayKuii 3abeaneuvye
BMCOKOKBasi$iKoBaHWM KONEKTUB HAdTOXIMIKIB, AKi
NPaLooTb MO MiHAPOAHUM

ctaHpaptam ISO 9001, ISO 14001 iHTerpoBaHoi
CUCTEMWU MEHEKMEHTY.

ABOUT THE COMPANY

KARPATNAFTOCHIM Ltd. - is highly advanced
enterprise which produces petrochemical

and chemical products. The only producer in
Ukraine of ethylene, propylene, benzene, C9
fraction, 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
Itd. and Tiszai chemical amalgamation in Hungary
creates favorable preconditions 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 engineers working
under international standards ISO 9001, ISO
14001 of integrated management system.

TOB «KAPIMATHA®TOXIM»

MicuesHaxogeHHAa TOB «KAPMATHAD®TOXIM»:
77306, IBaHO-PpaHKiBCbKa 06NACTb,

m. Kanyw, Byn. Mpomucnosa, 4

e-mail: mail@knh.com.ua

www.knh.com.ua

KARPATNAFTOCHIM LTD.

Location of KARPATNAFTOCHIM LTD.:
4, Promyslova Str., Kalush

773086, Ivano-Frankivsk region

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






YcTtaHOBKa 3 BUpO6HULTBa onediHiB

250 000 T/pik no etnneHy
[MoTy*HiCTb yCTaHOBKM 117 052 1/pik no nponineny

101 166 1/pik no 6eH3ony

Pik BBeaeHHA B excnnyatadito 1986

Po3po6Huk TexHonorii «Linde» (Himeuunna)

Onuc TeXHONoriYHoOro npouecy

CvipoBurHa oA BUPOBHMLITBA €TUNEHY —
NPAMOTrOHHWUM 6EeH3WH, aLuMKNiYHi ByrneBOAHi,
LLIDNB, 6ytaHoBa dppaKLia i peunknosi dpakLii
C2, C3, C4, Cb.

[0 cKnaay yCTaHOBKH 3 BUPOGHHULUTBA
onediHiB BXOAATH:

* Liex niposii3y, KOMNPUMyBaHHA | MoAiny niporasy;

* Lex 3 BUPOOHULITBA BYIIeBOLHIB;

* Liex PO3N1BY BYrNEBOSHIB.

B #oBTHI 2005 poKky BBeLeHa B eKcriyaTaLito ycTaHOBKa
rinpyBaHHsa ¢paruii C4/C5 notyxHicTio 90 640 T

B piK, pOo3po6HHMK npoekTy — ¢ipma «Linde» (HimeuunHa) no
texHonorii «<AXENS» (PpaHuia). O6'em iHBeCTUL

cknas 15 mnH. gon. CLUA.

OCHOBHI NPOAYKTH:

" eTWUNeH;
* nponinex;
= 6eH30n.

CynyTHi NpOAYKTH:

= ¢pakuia C4;
= ¢pakuis Cb;
= ¢dpakuia C9;
= BaMKa cmona niponiay.

Olefins production plant

250 000 t/y of ethylene

Plant capacity 117 052 t/y of propylene
101 166 t/y of benzene

Start-up date 1986

Process developer Linde (Germany)

Technological process description

Feedstocks for ethylene production are naphtha, acyclic hy-
drocarbons, NGL, butane fraction and recycled C2, C3, C4,
C5 fractions.

Olefin production plant includes the fol-
lowing sections:

= pyrolysis, compression and pyrolysis gas separation;

= hydrocarbons production;

= hydrocarbons packing;

Hydrogenization of C4/C5 fractions was launched in Octo-
ber 2005 with capacity of 90 640 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:

= C4 fraction;
= Cb fraction;
= C9 fraction,
= heavy pyrolysis resin.



3 uncTtepHu;

ABTOLMCTEPHMY;
eTuneHonposig B YropLuHy

railway tankers;

road tankers;

ethylene pipeline to

Hungary.

ETuneH

O6’emHa YacTKa eTuneHy, %, He MeHLue 99,9
O6'emHa yacTra nponineny, %, He BGinblue 0,005
O6'emHa YacTKa MeTaHy i eTany, %, He BinbLue 0,1
O6'emHa YacTKa aueTuneny, %, He Binblue 0,001
O6’eMHAO YACTKA AiEHOBUX BYTNI€BOAHIB

) ) A . v ) A 0,0005
(nponagieHy i 6yTagieny), %, He binblue
O6’eMHO YOCTKA ABOOKUCY Byrneuto, %, He 0.001
6inblue '
O6’eMHa 4ACTKA OKUCy Byrnewo, %, He BinbLue 0,0005
OG6’eMHa YaACTKA MeTaHony, %, He GinbLue 0,001
O6’eMHO YOCTKA KUCHIO B MPOAYKTI, LLIO 0.0002
HagxoauTb no Tpy6onposoay, %, He GinbLue '
MacoBa 4acTka 3arasnbHOT CipkK, MI/Kr, He 1
Ginbwe
MacoBa yacTtka Boau, %, He b6inbLue:
« Y MPOAYKTI, IKWUIA HOAXOAMTb Mo Tpybonposoay 0,001
« Y MPOAYKTI, AKUIA HOAXOAUTb Y LUCTEPHAX i 002

6a10HAX '

0O6’eMHa YacTKa amiaky, %, He BinbLue 0,0001

EtuneHonposip | Ethylene Pipeline

T/R06Yy | t/day

Ethylene

[ EN
Ethylene, vol. %, min 99,9
Propylene, vol. %, max 0,005
Methane and ethane, vol. %, max 0,1
Acetylene, vol. %, max 0,001
putodiene) voL T 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

T/R06Y | t/day



MponineH Propylene

m 3Ha4yeHHA NOKa3HHUKa Grade A standards
MoKkasHuK Parameter

Buworo copty Highest grade
O6'emHa yacTKa nponineny, %, He MeHLe 99,8 Propylene, vol. %, min 99,8
O6'emHa YacTKa eTuneny, %, He GinbLue 0,005 Ethylene, vol. %, max 0,005
O6'eMHa YacTKa aLeTUneHy i MeTunaleTuneHy, %, He 0001 Acetylene and methylacetylene, vol. %, max 0,001
Ginbwe ’ C4 fraction, vol. %, max 0,002
OG'ema yactra C4, %, He Ginbwe 0,002 Diene hydrocarbons (propadiene and butadiene), vol. 0.001
O6’eMHQ YACTKA AIEHOBUX BYIIEBOAHIB (MPONAAIEHY i 0.001 %, max '
OyTapieHy), %, He Ginble Ethane and propane, vol. %, max 0,2
O6’eMHO YACTKA €TAHY i NponaHy, %, He GinbLue 0,2 Sulphur, mg/m?, max 0.2
MacoBa KoHUeHTpauis cipku, Mr/m3, He GinbLue 0,2 Water. wt. %, max:
Macosa vacTka Boau, %, He Ginblue: « if shipped in tankers or cylinders 0,02
+ Y NPOAYKTI, AKUA HOAXOAUTb Y LMCTEPHAX | 6ANOHAX 0,02 Free water il
BwmicT BinbHOI BOAM Biac.

MponineH | Propylene
T/R06Y | t/day

3/[1 KoHTeliHepw;
o 3[ uncrtepHu.

- railway containers;
- railway tankers.



BeH30n Benzene

m 3Ha4YeHHA NoOKa3HUKa A m Grade A standards
MoKa3HuK Parameter

Buworo copty Highest grade

o . . I'Ipos'opa Pi,qMHa, He MiCTI'.1Tb CTOPOHHiX Transparent liquid without foreign matter
30BHILHIN BUrNAZ, | Konip [OMILLOK i BOAM, HE TEMHIiLLE PO34MHY and water. Color is not darker than
A d col . : o
0,003 r K,Cr,O, B 1am® Boau ppearance and color solution of 0.008 g of K,Cr,0, in 1liter
l'yctunHa npu 20°C, r/cm® 0,878 - 0,880 of water
Temnepatypa kpucTanisauii, °C, He 5.40 Density at 20°C, g/cm?® 0,878 - 0,880
Huee Solidification point, °C, min 5,40
1 0
MacoBga 4YacTka OCHOBHOI pe4oBHHHU, %, 99.9 Benzene, wt. %, min 99.9
HEe MeHLue
" o -

MacoBa 4acTka ooMiloK, %, He BinbLue: Impurities, wt. %, max:
= H-renTady; 0,01 * n-heptane; 0,01
* CyMW METWIILMKIIOreKCaHy + Tonyony; 0,05 * methylcyclohexane + toluene; 0,05
" METWLMKNONEHTaHY; 0,02 * methylcyclopentane; 0,02
= Tonyony; = toluene;

3a6apBeHHA CipHaHOi KHCTOTH, HOMEp Sulphuric acid tint, number of reference 0.1

. N . 0,1 scale, max
B3ipLeBoi WKanu, He Binblue
)

MacoBa 4acTka 3aranbHoi Cipku, %, He 0 0'005 Total sulphur, wt. %, max 0,0005

Ginblie ' Reaction of aqueous extract Neutral

Peakuia BOASHO! BUTSIXKU HentpanbHa

BeHson | Benzene
T/R06Y | t/day

3/[1 KoHTeliHepw;
o 3[ uncrtepHu.

« Railway containers;
» Railway tankers.



Cmona BaxKa niponisy Heavy Cracking Resin

m MoKa3HuK Hopma ana mapku m Parameter Grade standards

lyctuHa npu 15,5 °C, r/em?, miH. 1,04-1,11 Density at 15,5 °C, g/cm?, min 1,04-1,11

Temnepatypa cnanaxy, (y sBigkputomy Open Cup Flash Point, °C, min is not determinate

; ) He BM3HaYaKTh
Tmrni), °C, MiH.

Bureau of Mines correlation index

BCMI, miH. B’askictb npu 99 °C, SUS, 120 (BCMI), min Viscosity at 99 °C, SUS, 120

MaKC. max

KoKciBHICTb (KOKCOBE 4M1CrI0), %, MAKC. He B13HAYAITb Coke formation (coke number), %, max is not determinate
MacoBa 4YacTka cipku, %, Makc. 0,2 Sulphur, wt. %, max 0,2
Yactka Boau, %, MAkc. 0,5 Water, wt. %, max 0,5
30nbHICTb, %, MaKC. 0,05 Ash, wt. %, max 0,05
MacoBa YacTka ioHiB HATpIto 20 Sodium ions, wt. %, max 20
MacoBa yacTka ioHiB Kanito He BU3HAYAIOTb Potassium ions, wt. %, max is not determinate
Macosa yacTka acpansreHis 5 Asphaltenes insoluble, wt. %, max 5

HEPO3YUHHUX, %, MAKC.

J/J

Cwmona saxxka niponisy | Heavy Cracking Resin
T/R06Y | t/day

o 3[ umcTtepHu;

- railway tankers;



o 3[ uncrtepHu;

- railway tankers;

®dpakuia C4

Hopma ana mapkv

MoKa3HHUK

BwmicT 1, 3-6yTtagieHa, %, He meHLwwe 40 35 30
Bwmict 2C, i C,, %, He Ginblie 3 5
BmicT ZC4, %, He MeHLle 98,3 97 95

dpakuia C5

MoKa3HHUK Hopma ana mapkv

BwmicT ByrnesoaHie ZC, -, %, He Ginblue 1,0
Bwmict ByrnesoaHie C_+, %, He binbwe 1,0
BeHson i Tonyony, %, He GinbLie 2,0

®pakuia C4 Ta C5 | Fraction C4 and C5
T/R06Y | t/day

Fraction C4

Grede standards

Parameter

1,3-butadiene content, wt. %, min 40 35 30
>C, content, wt. %, max 3 5
ZC4 content, wt. %, min 98,3 97 95

Fraction C5

Parameter Grede standards

Hydrocarbons content ZC-, wt. %, max 1,0
Hydrocarbons content ZC_+, wt. %, max 1,0
Benzene and toluene, wt. %, max 2,0




Cymiw ByrnesopgHiB C9 Blend of C9 Hydrocarbons

m 3Ha4yeHHA NOKa3HMUKa m Grade A standards
NMoKa3HHUK Parameter

Buworo copty Highest grade

Mpo3sopa piavHa 6e3 Transparent liquid

SoBHiLKilt BATAZ CTOPOHHIX BKNHOYEHb Appearance without foreign matte
l'yctuHa npm 20 °C, r/cm® 0,950 Density, at 20 °C, g/cm?® 0,950

Konip no nogometpuyHin wkani, Mr nogy / 100 40 Color, by iodimetric scale, mg iodine /100 cm?3, 20

cm3, He Binblue max

MogHe uncno, r itoay / 100 r npoayKTy, He 70 lodine number, g iodine /100 g, min 70

MeHLe Distillation characteristics

dpakuiiHmii cknag

« initial boiling point, °C, min 120
« TEMMNepAaTypa no4aTtky KUMiHHg, °C, He Hux4e 120 . 50% fraction distilled at, °C, max 175
* 50% dpakuil neperaxsioTses npu 175 . 95% fraction distilled at, °C, max 225
Temneparypi, °C, He BuLLe ) - .
« final boiling point, °C, max 230
« 95% AKLUIT NeperaHaTbCa nNpu
b P o P P 225 Water, wt. %, max 0,4
Temneparypi, °C, He BuLLe
« TEMMNEePATYPA KiHUA KUMiHHS, °C, He BULLEe 230
MacoBa yacTtka Boau, %, He 6inbLie 0,4

Cymiw ByrnesogHiB C9 | Blend of C9 Hydrocarbons
T/R06Y | t/day

o 3[ uncrtepHu;

- railway tankers;



YcTaHOBKa 3 BUPOOGHULITBA NONiEeTUNEHY

MMoTy*KHiCTb ycTaHOBKM 100 000 1/pik nononieTuneHy

Pik BBeAeHHA B eKcnnyartauito 1997

«Union Carbide Corporation»

Po3po6HuK TexHonorii (CLUA)

MpoekT «Linde» (HimeuyunHa)

Onuc TeXHONoriYHoOro npouecy

Bupo6HuuTBO NnonietnneHy 6asyetbeA

Ha razodasHin TexHonorii no niueH3ii Gipmu
«Union Carbide Corporation» (CLLA).
MonieTnneH no razodasHin TexHonorii
OTPUMYETbLCA 3 ETUIIEHY i COMonimMepiB

B PEAKTOPI KUMAAYOro Wapy i3 BUKOPUC-
TaHHAM KaTasni3atopy npu HU3bKOMY TUCKY.
ETuneH 3 onediHoBoro BUpo6HULITBa —
OCHOBHa CMPOBMHA, a B AKOCTI conosiMepis
BMKOPUCTOBYIOTb MEKCEH i ByTeH.
BuKopwucTaHHA cononiMepis i katanisatopis
[03BOJIAE BMMyCKaE MapKu nonieTuneHy

3 Pi3HUMHK BNACTUBOCTAMM i LUMPOKKUM
CMEKTPOM BUKOPHUCTaHHA.

TexHonoriyHUM npouec
OTPUMaHHA CKNafAaETbCA
i3 TaKUX cTapin:

* MiAroTOBKa | OYMCTKA CUPOBUHMU;

* noniMepu3aLlia eTUeHy;

= ferasalif nonieTuneHy;

* pereHepalLlis 3a/IMLWKOBOrO rasy;

* rpaHynALia nonieTuneHy;

= pacyBaHHA, CKNagdyBaHHA i BiBaHTAKEHHSA
rOTOBOMO NMPOAYKTY.

OcHOoBHa npoayKuisn:

* MonieTUNeH HMU3bKOro TUCRY.

Polyethylene production plant

Plant capacity 100 000 t/y of polyethylene
Start-up date 1997

«Union Carbide Corporation»
(USA)

Project Linde (Germany)

Technology developer

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.



MonieTuneH

MoKa3sHukK

3oBHiWHIM BUrNAA,

Hopma gna mapkuv

HXF4810H

Bini rpaHynu ogHakoBoi reoMeTpU4HOI

dopmu. CnikAHHA TPAHY HE AOMYCKAETLCS.

Polyethylene

Parameter

Appearance

Grade standards

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

HXF4810H

Melt flow index (MFI), g/10 min:

CnikaHHA rpaHyn
He [I0NYCKaETLCA

MoraaHwk TeryyocTi poannasy (MTP), Crikatina
rpaHyn He
r/10 xs: AONYCKaeTbCA
« npu 5,0 krc - _
« Npu 21,6 Krc 8-12 7-13 13-19
BigHowerHa MNTP, ./ MTP, 18-33 15-40

BigHoweHHa MNTP,, o nre,,,

70-130

lyctuHa, r/icm®

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

MacoBa 4acTtka 301u, %, He GinbLue 0,1 0,04 - 0,08 0,04 - 0,08
CTyniHb YNCTOTW, BIAHOCHUX OAUHULb, 90 85 85
He MeHLe
Konip, BIGHOCHUX OAMHULb, HE MEHLIe 90 90 90
OUuiHKa 30BHILLHBOro BUrASAy NiBKY, +920
BiAHOCHWUX OAMHULb, HE MEHLUEe
Mpa eKy4OCTi 03 QAHHiI,

PAHULS TEKYYOCTi NPU PO3TArYBAHHI 18 20 20
MMa, He MeHLWwe
MiuHicTb npu po3pwusi, MlNa, He MeHLe 30 30 25
Bi o] i

iAHOCHE BMAOBXEHHS NpWU PO3pWBI, 550 500 450
%, He MeHLle
Mopaynb enacTMyYHOCTI (CeKaHT 750 990 890
mopynb), MlNa, He MeHLWe
CTinKiCTb O PO3TPICKYBAHHSA, rOA., He 500 500

MeHLe

- at 5.0 kgf - -

. at 21.6 kgf 8-12 7-13

MFI,, , to MFI_ ratio 18-33 15-40

MFI,, , to MFI, . ratio 70-130

Density, g/cm? 0,946-0,950 0,950 - 0,954 0.949 -
0,953

Ash, wt. %, max 0,1 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

50’

MNonieTuneH | Polyethylene

T/R06Yy | t/day

Milkn no 25 Kr;
3/[] KoHTenHepw;
aBToMo0bini;

bags of 25 kg;
railway container;
motor vehicles; 12



1
1: (1
o) |41
1 1
-l

] S LR
ﬁ.ﬂ?“:-_m;-_-an_n_eL

BupobHuuTteo

NOJIIX/TOPBIHIOBOI CMOJIU
CYCNEH3IUHOI TA KAYCTUYHOI

coau

Production

SUSPENSION POLYVINYLCHLORIDE
AND CAUSTIC SODA

13



YcTaHOBKa 3 BUpO6GHHULUTBA BiHinxnopuay

MoTyHICTb yCTaHOBKM 300 000 1/pik
Pik BBeaeHHA B eKcnnyatadiito 1975
PekoHcTpyKLia 1996
Mpoekt «Uhde» (HimeuunHa)

Onu1c TexHONOriYHOro npouecy

Bupo6HHULTBO BiHINXnopuay cknagaetbca
i3 CTaflivi OTPUMaHHA AMXIIOPETaHy-CUPLLIO
MeTOA0M NPAMOro XNOPYBaHHA TUIIEHY

i OKMCNIOBASILHOIO XJIOPYBaHHA €TUIIEHY,
[le BUKOPUCTOBYETLCA YTBOPEHWI MPH
niponisi XNOPUCTMI BOAEHb B peaKTopax
3 “kunnAaynm” Wwapom Katanizatopa.

B cucTemi peKkTUdiKaLiiHUX KOMOoH
AWXNIOpEeTaH-CUPELlb 3HEBOAHIOETLCA |
oynwaeTbeA Big “nerkunx” i “BamKmx”
XNOpopraHiyHux Lomiwok. OTprmaHmi
AuxnopeTaH-peKTUdIKaT nigsaeTbLca
BMCOKO-TeMrnepaTypHOMYy Miponiay, nicns
Yyoro Ha cTagii peKTudiKaLii BioainaeTscaA
BiHINIXNOPKA, @ PELMKIOBUIA AMXTOpeTaH

i XIIOPUCTHI BOAEHb NOBepTatoTbCA

B npotiec. lNpouec cknagaeTbca 3 ABOX
TEXHOJIOMYHMX NiHIM NPAMOrO | OKUCHO-
Ba/lbHOMO X/I0PYBaHHA, YOTUPLOX Mevew
niponiay i ogHiei TEXHONOrYHOI NiHii
peKkTudiKaLii AnuxopeTaHy i BiHinxnopuay.

OcHOoBHa npoayKuisn:

* BiHINXJIOPUA-MOHOMEP, AKUH
BMKOPUCTOBYETLCA AK CUPOBMHA
Ha yCTaHOBLIi 3 BUPOOHMLTBA
MoniBiHINXNopuay CyCneHsinHoro.

Vinylchloride production plant

Plant capacity 300 000 t/y
Start-up date 1997
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 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 polyvinylchlo-
ride production.




BiHin XJ1I0pUCTHUH TEXHIYHUHA Commercial vinyl chloride

Grade standards

Hopma ansa copty

Parameter

Onropiaria nposopa GesGapsra A d col Homogeneous transparent colorless liquid
30BHiWHiIN BUMAL piavHa (3piameHnin ras) 6e3 CTOPOHHIX ppearance and color

BK/IOYeHb | pO3LUapyBaHHA

NMoKa3HHUK

Buuworo

without impurities

Impurity, determined chromatographically in

Macosa Hacnfa .u.owmor(, BmsHaq.eme 0,020 0,026 amount, % by wt., not more than: including: 0,020 0,026
xpomaTtorpagiyHo B cymi, %, He Ginblue: B T. Y.
« Acetylene 0,0001 0,0001
. aueTuneny 0,0001 0,0001
« Acetaldehyde 0,0006 0,0003
« auetanbaerigy 0,0006 0,003
« Dichlorethane (1,1-1,2) 0,002 0,002
« auxnopetaHis (1,1-i1,2-) 0,002 0,002
- Butadiene — 1,3 0,0010 0,003
« 6yTagieHy — 1,3 0,0010 0,003
- Hydrogen chloride, % by wt., not more than 0,0001 0,0002
MacoBa 4YacTKa xnop1cToro BogHto, %, He Ginblue 0,0001 0,0002
Macosa 4acTKa 3aniaa, %, He Ginblue 0,0001 0,0001 70-130 Iron, % by wt., not more than 0,0001 0,0001 70-130
0 H -
Macosa qactka Boav, %, He Ginowe 002 004 0,949 - 0,953 Water, % by wt., not more than 0,02 0,04 0,949 - 0,953
o) 1 -
Macosa vactka ¢peHony, %, He Ginblue 0,0005 0,0005 0,04 -0,08 Phenol, % by wt., not more than 0,0005 0,0005 0,04 - 0,08

BiHin xnopuctun TrexHiunum | Commercial vinyl chloride

T/R06Y | t/day

« 3[] KOHTENHEPY;

- railway tankers;




YcTtaHOBKa 3 BUPpO6GHMUTBA noniBiHinxnopuay
CyCneH3inHoro

[MoTy*HiCTb yCTaHOBKM 300 000 1/pik

Pik BBeaeHHA B eKcnnyaradito 2011
Po3po6Huk TexHonorii «Vinnolit» (HimeuunHa)
MpoekT «Uhde» (HimeuunHa)

Onuc TeXHONoriYHoOro npouecy

Bupo6bHuLTBO 6a3yeTbcA Ha MeTOA)
CyCrneH3iMHOI nonimepuraaLii 3 OTpUMaHHA
6-m1 mapok NMBXC, ycboro crnektpy
3aCTOCYBaHHA.

TexHonoriyHU#M npouec
OTPUMAHHA CKNapa€ETbCA
3 HaCTYNHUX CTaAin:

= 36epiraHHA X0N04HOI i rapAYoi
AeMiHepani3oBaHoi BOAM;

* 36epiraHHa caixoro BiHinxnopuay (BXM) i
pekyneposaHoro BiHinxnopuay (P-BXM);

* PO3YMHEHHA | MPUrOTYBaHHA XiMpeareHTiB;

* nonimepwsaauin siHinxnopuay (asi napanensHi
NiHii N0 ABa PEAKTOPH KOMKHA);

* nerasauis cycneHsii nonisiHinxnopuay (asi
napanenbHi niHii);

* peKynepawif HenpopearoBaHoro BiHINXIopuay;

* LeHTpUdyryBaHHA i CyLIKa CycneHsii
nonisiHinxnopuay (asi napanensHi niHii);

= 36epiraHHsa i pacyBaHHA rOTOBOI NPOAYKLI;

* NonepeaHs O4YUCTKA CTIYHWUX BOZ;

* yCTaHOBKa OTPUMaHHA 3HECONIEHOI BOAM;

* rpaZvpHA 3 HACOCHO!O.

OcHOBHa npopaykKuin:

* NONIBIHINXNOPWL, CYCNEHIINHNIA.

Vinylchloride production plant

Plant capacity 300 000 tly
Start-up date 2011
Reconstruction 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 for all
spheres of application.

Production process includes
the following stages:

= cold and hot demineralized water storage;

= storage of fresh vinylchloride (VCM) and recov-
ered 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.



MonieiHinxnopwua, cycnensinuin (PVC-S)

MoKa3HuK

Hopma ana mapku

1240

KinbKicTe KONMbOPOBMX YaCTUHOK, WT. / 250 r, He GinbLue 20

3HaueHHA «K» 56-58 59-61 66-68 64-66 69-71 74-76
Hacwunna ryctuna, r/om3 540-630 520-620 550-610 460-560 450-530 430-510
3anuLok nicnA NPocitoBaHHA Ha CUTI 3 CITKOLO:

+ 250 MKM, %, He 6inbLue 1

« 63 MKM, %, HEe MeHLle 95

CunyuicTb, ¢, He BinbLue 20 20 20 20 20 20
Maca nornuHytoro nnactudikatopa, r Ha 100 r nonisiHinxnopuay 14-20 15-22 17-23 24-30 29-35 30-36
TepmocTtabinbHicTb nniBku npm 180 °C, xB., HEe MeHLWwe 30 30 45 35 40 40
MacoBa 4acTka BOOru i NeTKUX Pe4vyoBuH, %, He BinbLue 0,3

MacoBa yacTka BiHinxnopuay, ppm, He 6inblue 1

KinbkicTb Npo3opunx Kpanok («pnbd’aumx oyei»), wr./100 cm2, He GinbLue 5

Mutomunii 06’eMHNA enekTpuyHuiA onip, OM*cM, He MeHLwe He BM3Ha4Ya€eTbCA 5*10° He BM3Ha4yaeTbCA

Suspension polyvinylchloride (PVC-S)

Parameter

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

Grade standards

I e e I
20

H-value 56-58 59-61 66-68 64-66 69-71 74-76
Bulk density, g/ 540-630 520-620 550-610 460-560 450-530 430-510
Residue after sieving with mesh size:

« 250 um, %, max 1

« 63 um, %, min 95

Flowability, s/150 g, max 20 20 20 20 20 20
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. 0,3

Residual vinyl chloride, ppm, max 1

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

Volume resistivity, Q*cm, min not determined 5108 not determined

CycneH3inHun
nonisiHinxnopwua |
Suspension
polyvinylchloride

T/R06Yy | t/day

bir-6eru;

KSF 70 — 700 «r;
KSR 67 — 850 kr i
1250 «r;
noniMepoBo3un
HAcKMNowm;

3/ KoHTeliHepw;
CGBTOLMCTEPHY;
MiLlKkn 25 Kr;

Big bags;

KSF 70 — 700 kg;
KSR 67 — 850 kg and
1250 kg;

Bulk polymer trans-
port;

Railway containers;
Road containers;
Bags of 25 kg;




YcTtaHOBKa 3 BUPOGHULUTBA XNOpY
i KayCTUYHOI coau

182 000 T1/pik no xnopy

MoTymHicTb ycTaHoBKM 206 000 T/piK Mo KayCTHYHIM
coai
Pik BBeAeHHsA B eKcnnyaradito 2010

Po3po6HuK TexHonorii Ta

«Uhde» (HimeuunHa)
NPOEKTy

Onuc TexHONorivYHoOro npouecy

B ocHoBy TexHonorii noknageHo npowec
MeMOPaHHOIo eNeKTPOonidy PO3UnHY
coni 3 noganbLUMM OTPUMaHHAM X10pY,
KayCTUYHOI COAM | BOOHIO.

TexHonoriyH1MM npouec
OTPHUMAHHA XNOPY i KAYCTUHYHOI
coau MemMm6bpaHHUM MeToAoM
no texHonorii pipmu «Uhde»
CK/Tafa€ETbCA 3 HACTYMHHUX
cTapin:

* NiAroTOBKa PO3Cony;

* [leX/I0PYBaHHA aHONITY;

* PO3Knazj, xnoparis;

* BUAaNeHHA cynbdaris;

* eNIeKTPONI3;

* OXOJIOAMEHHA | OCYLLKa XJ10pY,
[OKOHLLEHTpALLiA CipyaHoi KUCNOTH;

* KOMMPWMYBaHHSA XJT0PY;

* CKnaj, coau KayCTWYHOI, 3NIMBO-HaNMBHA
ecTaKkaza, HacoCHa CoaM KayCTUYHOI;

* KOMMPWMYBaHHSA | CyLLIKa BOAHHO;

* HeWTpanisaLia CTiYHMX BOZ,;

* CUHTE3 COJAHOI KMCIOTH;

* NPUroTyBaHHA AeMiHepasizoBaHHOI BOAM.

OcHOBHa npoayKuia:

" CoAa KayCTH4Ha.

Chlorine and caustic soda production plant

182 000 t/y of chlorine

Plant capacit
pacty 206 000 t/y of caustic soda

Start-up date 2010
Technol d project

echnology and projec 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 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.



Copa KaycTtuyHa (HaTpilo riapoKcup TeXHiYHUM) Caustic soda (sodium hydroxide technical)

MoKkasHuK

Parameter Highest
: First grade
PinnHa 6e3 Konbopy, 6€3 CTOPOHHiIX grade

Grade A standards

AomiloK.[lonycKaeTbcA HaABHICTb Colorless liquid without foreign matter.
30BHILWHIN BUrNAL, ocagy, WO BUKpUCTanisyBsascH. Appearance and color Crystallizing out sediments are allowed. Light-
HonyckaeTbcA nerkuit ronybysatuii blue tint is allowed.
BIATIHOK. Sodium hydroxide (NaOH), wt. %, min 48 46
Macosa uacTka rigpokcugy Hatpito (NaOH), %, 48 46 Sodium carbonate (Na2CO3), max 0,2 0,4
eHwe
no Mo Sodium chloride (NaCl), max 0,012 0,02 70-130
Macoea yacTka Byrnekucnoro Harpito (Na,CO,),
. 0,2 04 Sodium chlorate (NaClO3), max 0,004 0,007 0,949 - 0,953
%, He Ginblue
Macoga vacTtra xnopwucTtoro Hatpito (NaCl), %, He 0.012 0.02 70-130 Sodium sulfate (Na2S04), max 0,02 0,04 004-0,08
GinbLue ’ ’ Iron (in conversion to Fe203), mg/kg, max 10 15

MacoBa YACTKA X/TOPHYBATOKWUC/IONO HATPIO

0,004 0,007 0,949 - 0,953
(NaClOa), %, He b6inblue

Macosa vactka cynboary Hatpito (Na,SO,), %,

. 0,02 0,04 0,04 - 0,08
He Ginble

MacoBa yacTka 3ani3a (B NepepaxyHKky Ha

. 10 15
Fezoa), MF/KT, He 6inblue

HayctnuHa copa | Caustic soda
T/B06Y | t/day

¥ W

3 uncTtepHu;
« 3[ KoHTelHepwy;
+ OBTOUWCTEPHM;
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- railway tankers;
- railway containers;
. road tankers.

g



YcTaHOBKa po3AisieHHA NoBiTpA

78 800 000 HM®*/pik no asoty
MoTy*KHICTb ycTaHOBKM 46 000 000 HM®/piK NO KUCHIO

1 120 000 HM®/pik No aproHy

Pik BBeAeHHA B eKcnnyaradito 1995

Po3po6Huk TexHonorii Ta

«Linde» (HimeyunHa)
NPOEKTY

TexHonoriyHuM npouec
po3AineHHA nNoBiTpA
CKJIapa€ETbCA 3 HACTYNMHUX
cTapin:

* KOMMPWMYBaHHA i OCYLLEHHSA MOBITPSA;

* OXOJIOOMKEHHSA | PO3AINEHHA NOBITPSA;

* KOMMPUMYBaHHSA a30Ty;

* KOMMPWMYBaHHA KUCHIO;

* [LOOYMLLEHHSA aproHy-CHPLIKO [0 YACTOro
aproHy.

OcCHOBHa npoaykKuina:

* a30r;
* KMCEHb;
* aproH.

Air separation unit

78 800 000 Nm?®/y of nitrogen

Unit capacity 46 000 000 Nm?/y of oxygen
1 120 000 Nm?®/y of argon

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:

* nitrogen;
= oxygen
= argon.




A30T rasonopni6bHu# i piaKMM NiaBULLEHOI

4YUCTOTH I-ro copty

m NMoKa3HUK Hopma ana mapku

O6'emHa yacTKa a3ory, %, He MeHLe

KuceHb rasonogibHMmM TeXHiYHHUH

Hopma ana mapkv

O6’emHa YacTKa KUCHIO, %, He 6Ginblue

O6’emHa YacTKa BOAAHOI Napu B ra3onoaiGHomy
asori, %, He GinbLue

Gaseous and liquid nitrogen
of high purity, 15T grade

m Parameter Grade standard

Nitrogen, vol. %, min

MoKasHuK
99,99
0,001 O6’emHa YacTKa KMUCHIO, % He MeHLue 99,7 99,5
0,0015

MacoBa KoHueHTpauia BogaHux napis npu 20°C i

101,3 KMa, r/m3, He 6inble 0,05 0,07

Gaseous oxygen, commercial

Grade standard

Parameter

Oxygen, vol. %, max.

Water vapor in gaseous nitrogen, vol. %, max

A3ort | Nitrogen

T/B06Y | t/day

« aBTOMOGini;

- motor vehicles;

99,99 grade
0,001 Oxygen, vol.%, min 99,7 99,5
0,0015
H O
Mass concentration of water vapour at 20°C and 0,05 0,07

101,3 kPa, g/m3, max.

Kucenb | Oxygen
T/B06Yy | t/day




KuceHb piaKHMM TEXHIYHKUK 1-ro copTy

m MoKasHuK Hopma gna mapku

O6'emMHa YacTKa KUCHIO, % He MeHLue 99,7

BwmicT auetuneny BiACYTHIM

O6'em Byrnekucnoro raay, npu 20°C i 101,3 klMa

(760 mm.pr.cT), cM3/aM3, He binblue 2,0

Bwmict macna BiACYTHE

Liquid oxygen, commercial, 15" grade

m Parameter Grade standard

Oxygen, vol. % min 99,7
Acetylene content absent
Volume of carbon dioxide at 20 °C and 101,3 kPa 20
(760 mm Hg), sm3/dm3, max. ’
Qil content absent

["a3onoaibHi NPoAyKTH TPAHCMOPTYHOTLCA MO TPy6onpoBoaax, 3piaKeHi
3aBaHTaMylOTbCA B aBTOLMCTEPHM.

AproH BUCOKOI YACTOTH PiAKHUHA
i rasonopni6Hun

MoKa3HHUK Hopma ana mapku

O6'emHa yacTKa aproHy, % He MeHLe 99,999
O6'emHa YacTKa K1CHIO, %, He 6BinbLue 0,0003
O6'emHa YacTka asoTy, %, He Ginblue 0,0005
O6’eMHO YACTKA BOASIHUX NApiB, %, He Ginblue 0,0003

Gaseous and liquid argon of high purity

Parameter Grade standard

Argon, vol. %, min 99,999
Oxygen, vol. %, max 0,0003
Nitrogen, vol. %, max 0,0005
Water vapour, vol. %, max 0,0003

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

AproH | Argon

T/R06y | t/day

« aBTOMOOGini;

- motor vehicles;



m MianpuemcTBO Npayloe no

MiXHapOAHUM CTaHAapTam
ynpasniHHa 1ISO 9001, ISO
14001, iHTerpoBaHoi CUCTEMH
MEHEeAMMEHTY.

The enterprise operates under
international standards 1ISO
9001, ISO 14001, of integrated
management system.

BUREAU VERITAS

Certilication
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