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CopepxaHue

3agaHve Ha MHXeHEpPHble KOHCYNbTauMOHHbIE YCIyTU

1 bnok-cononumepsbl SIS, SBS, SEPS, SEBS, npyumeHeHne, noTeHuman pbiHKa
2 OcHoBHble npoussoanTenn n o6bEMbI Beinycka SIS, SBS, SEPS, SEBS

3 TosapHble mapku SIS, SBS, SEPS, SEBS

4 JlnueHnsunapbl TexHonormn SIS, SBS, SEPS, SEBS. OcHOBHble TeXHOOrnM4yeckme

peweHna n Tnnosble MOLLHOCTH

5 KayecTBO OCHOBHOrO Cbipbsi, pactBopuTtenen gna SIS, SBS, SEPS, SEBS
6 OcHOBHbIE MaTepuarbHble U HepreTuyeckne danaHchbl

7 Katanutuyeckue cuctemsl gns npomssoactea SIS, SBS, SEPS, SEBS

8 KanuTtanbHble 3aTpaTtbl Ha cTpouTenbcTBO SIS, SBS, SEPS, SEBS 18

9 MNMpumepbl yHMBEpPCanNbLHOCTN NUHUIA AN Bbinycka SIS n SBS. MNpumepbl KOHKpeT-

Horo npowussoacrtea SIS

MpunoxeHwne 1 - Xapaktepuctukm T3l 0T pasnmMyHbIX NpousBoanTenemn
Mpunoxexne 2 — MNpuHuMnuansHas cxema npoussogcTea SIS n SBS

MpunoxeHwne 3 - Project of Jilin 20,000 t/year SIS Elastomer

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.lv
Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014
https://makston-engineering.ru/



http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
https://makston-engineering.ru/

Page 3 from 31

3AOAHUE HA UHXEHEPHbIE KOHCYJIbTALUMOHHDbIE YCIIYTU

T L T o

1 bnok-cononumepsl SIS, SBS, SEPS, SEBS, npumMeHeHue, noTeHUUan pbiHKa

B kauyecTBe nepcnekTMBHbIX OOBLEKTOB 1151 HOBbIX NPOU3BOACTB 3aBOAOM Obin Bbl-
BpaH pag 6nok-cononMmepoB C UCMOMNb30BaAHNEM CTUPONa — €AUHCTBEHHOIo NpoduUumnT-
HOro MmoHomepa B Poccuu, 1 cononnmepos — n3onpeH, bytaameH.

- SIS nonUcTMpon — NONMN3ONPEH — NONCTUPOSbHBIN, TPEXONOYHbIE

- SBS nonuctmnpon — nonnbytagneH — nofIMCTUPOSbHbIN

- SEBS nonuctupon — nonu (3TUneH-0yTuneH) — nonncTMponbHbiA Unn rMapupo-
BaHHbIN SBS

- SEPS nonuctupon — nonu (3TUneH-nponuneH) — NosIMCTUPOSbHbLIN U TMAPUPO-
BaHHbIN SIS

B HedTexmmuyeckon mepapxumn BblbpaHHble GIOK-CONONMMEpPHLI ABMAKTCA NPOU3-
BOOHbLIMM MPOAYKTOB NUponvsa HadpTbl 1 Bornee TSHXKENOro cbipbs — aTMOCHEPHbLIX UMK

NErknx BaKyyMHBbIX rasonnen, 3To OTHOCUTCSA KakK K 6yTa,D,|/|eHy n n3onpenry, Tak nu K Ctmpo-

nam.
Intermediate Downstream
product
> EDC -+ PVC
[l Olefins 1 J  Ehyiene L - PE, EPDM
. Glycol Ethers
EO/EG Ethanolamine
_,| Isopropyl Alcohol/ | = Dye Stuff &
Acetone Intermediates
Naphtha »  Propylene —l_v — PP, EPDM
Acrylonitrile —— Acrylic Fiber, NBR
—+ 2 Ethyl Hexanol * Plasticizers, EPDM
—  Butadiene ABS, BR, SBR,
NER,SBS
— Isoprene > IR, SIS, EPDM
*» Aromatics —>1 Styrene —

Puc. 1.1 Hedptexummyeckasa nepapxmsi 6nok-cononmmepon
KoHdourypauum npoueccoB nuponuaa, paboTalowmnx Ha CbipbeBoe obecnevyeHne, B
TOM uucne, n npomssoacte SIS n SBS, He peakoe asneHne. OgHUM M3 NPUMEPOB SABNAS-
ca 3aBop Total, Atofina Elastomers B AHTBepneHe. OTO NMPOnn3bl HEGOMbLLOW MOLLHOCTH,
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paboTalowme Ha aTMOCEPHOM rasonse B OYEHb MATKOM PEXMME B COOTHOLUEHUWN 3TU-

nex/nponuneH 1:1 vnn 0,8:1. MogobHbIN pexunm paboTbl M COOTBETCTBYHOLEE CbIpbé
NO3BOMAKT MNOMHOCTbIO obecneunTb CbippéM npomssoacTBa SIS n SBS no Bcem chbipbe-
BbIM KOMMOHEHTaM, a Takke npounssoactea SEBS n SEPS, Tak kak konnyecTtsa Bogopoaa
C YCTaHOBKM Nupornusa bonee 4eM 4OCTaTO4HO.

He wnckntovatotcs, n ocobeHHo oHu passuTbl B KHP, cxembl nonyyeHms mnsonpeHa

n3 CbpaKLI,VIVI Cs kaTanuTmnyeckoro KPEeKuHra, ganee rno TeKkcry.

SBCs Global Market Demand (KTM)

2010 — 2020 CAGR

KIM  gIS = 4,204, SBS = 4.4%, HSBC = 4.9%
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Puc.1.2 [lnarpamma pocTta pbliHka gnsi 6rnok-cononumepos, rae HSBC ato SEBS 1
SEPS, 10 ecTb rugpupoBaHHbin SIS, SBS.

Ha gmnarpamme ykasaHbl konimdecTtsa no ¢akty npogax 2010 roga, a Takke npea-
nonaraemole npogaxu B 2015 n 2020 roga.

Ha ctpaHuue 11, puc. 2.3 nokasbiBaeT NPOEKTHbIM NoTeHuman mowHocten TIll.
CpaBHeHue Puc. 1.2 n 2.3 ceBngeTtenbCTBYET O pacxoXgeHun KonmyecTBa npogax u npo-
ekTHbIX MoLHocTen B 300-400 ThiC. TOHH, KaK CBMAETENLCTBYOT aHaNUTUKN pbiHkoB T3l
noaobHble pacxoxaeHns obycnoBneHbl ABYMS BO3MOXHOCTAMM:

- He norHaga KoppekTHOCTb Puc. 2.3, Tak kak B psge cnyyaes rpaHb mexay T3l u
KaydykaMmu OOBOSIbHO pacnnbiBY4atas unm pucyHka 1.2, Tak kak Ha 2015 n 2020 rogpl
nokasaH NMNPOIMHOS, a He peanbHble Npon3BOACTBA

- NpegHaMepeHHbIN NoTeHUManbHbIA 3anac MOLWHOCTU, A4S KOMAeHcaumm NnMkoBoro

cnpoca, 4YTo HeOAHOKPATHO noAaTBep»KaanocCb Npu aHarnie NNKOBbIX PbIHOYHbIX CUTYaLUUN.
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SBC TYPE
Puc. 1.3 [uarpamma 3¢pdEKTUBHOCTU WMHBECTULIMOHHBLIX 3aTpaT U CTOMMOCTM
Tarl.
Market 2013(half year), $/ton Price Interval, $/ton
SIS (pure) 2500 2200-2900
SBS (pure) 2200 1900-2600
SEBS (pure) 4300 4100-5900
SEPS (pure) 4500 4500-6500
SBS (compound) 1700 1300-3100
SEBS (compound) 2400 2400-4400
Automotive: Key Growth Driver in NA and China
TYPICAL MARKET SECTOR SHARES FOR OLEFINIC AND STYRENIC TPEs
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SOURCE: ROEERT ELLER ASSOCIATES LLC, 2012

b/mydoxipapers/TPE sectors 12.xls
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Puc. 1.4 lNMpumeHenune SIS, SBS, SEBS n SEPS, B npoueHTax no kaxaon otpacnu.

[anee no TekcTy paclundpoBKa No KaxaoMy HanpaseHuIo.

ABTOMOOUNN BHYTPU U CHAPYXM:

Bosagyxosoabl

YNnoTHeHUs ONs NPUHYOUTENBHOW BEHTUNALMN
PemeHb 6e3onacHocTH

PasnnyHble ynnoTHeHUs ansa gsuratens
AHTUPUKLUMOHHBIE NPOKaaKu

Moaywka 6e3onacHocTn

OKOHHblE YNNOTHEeHUSA

HednekTopbl A5 BETPOBbIX CTEKON

YNnoTHeHUsA Onsa ykasaTenen noBopoTa, dap, ABEepPHbIe NoOporn
MNepenHue cnonnepsl

YNNOTHEHUS KPbILWKW ANst OTKPbITbIX aBTOMOBUNen

MNoTpebutensckue ToBapsb!:

Msrkue ynakoBku ans napgromepum

Kopnyc n getanu 6bITOBON TEXHUKM 1 NPEAMETOB MIMeHb!
[eTckne nrpyLuxu

YNNOTHEeHUA 4NN WnpuueB 1 ApYrMx MeauUMHCKUX MHCTPYMEHTOB
NrpyLukn, Kyknbl, 4eTCKMEe MaLUVHbI

3y6HOoE KOMbLO 1 YNakoBKKU AN AeTCKOoW napdomepumn

CnopTuUBHbLIA UHBEHTAapPb:

Py4kn ansa nbbkHbIX NAnok, afieMeHTbl KpenneHus NbbK, pynesble 4eTany aBTo

CHoy6opabl, NacTbl, O4KM ANs NnaBaHns 1 gpyrmx BMOoB cnopTa

CnopTuBHbIE OYKM

3awmTa OT CTPEeCcCOBbIX HArpy3oK ASis1 CMOPTMBHOW OOYBM W 3NEMEHTOB 3alUuUTbl
CMOPTUBHBIX KOCTHOMOB

ONEKTPOHMKA

PyHKUMOHArbHbIE 31eMEHTLI Ansa TenedoHoB

YnnoTHeHUs ons paguoycTponucTs

OnemeHTbI nornowleHns Bubpaunn n 3Byka ansa pagmno 1 3NeKTPOHHbIX YCTPONCTB

KHonkn onst pagno 1 anekTpoHHoro obopyaoBaHus

3awmTta obopyaoBaHMsa OT yaapoB nNpu nageHum

CTpountenbHble KOHCTPYKLIMU U MHOYCTPUA:

Bce Bngbl yI'IJ'IOTHeHI/Iﬁ ana cranu, nnactuka, gepeBa B KOHCTPYKUMN OKOH, )J,Bepeﬁ

OneMEeHTbI AN CONHEYHbIX yCTpOIZCTB N naHeneun
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TexHn4eckne npodunum

Cucrtema ans noaroToBKM BOAbI

O6nuuoBka 1 nsonauus kabenen

YNNOTHEHUA U (PYHKLMOHArbHbIE 3NeMeHTbI AN NUTbEBOW BOAbI
YNNoTHEHUSA U PYHKLMOHANbHbBIE 3M1EMEHTbI ANA CAHTEXHUYECKUX N1EMEHTOB
KpenneHne ons c6opku MebenbHbIX 3NIEMEHTOB

Mpodmnu ansa BHELWHNX CTEH, OyLUEBbIX KabWH

CapoBas mebenb

Typuctnyeckoe cHapsxeHue

2 OCHOBHbIE NPOU3BOAUTENN U OB BEMbI BbIMYCKA SIS, SBS, SEPS,
SEBS
M3 npuBeaéHHOM kapTbl BUOHO, rA€ CKOHLEHTPUPOBAaHbI OCHOBHbIE NPOM3BOAUTENM

T3, Bkntovasa HoBoe npounssoacTeo SBS B BopoHexe.

Major Production Locations-2013

r

o Kogw' 7,

|, United States’ & — @i% D
Q!:le'x) & China Y '-‘.F‘lamn
N )
N 3 /o
N e “&" Talwen

el
2o 547 AGM e “Addressing Tomorrow’s Challenges Today” e
g g _ —

Puc. 2.1 OcHoBHble npounssoantenun T3l

MMcTorpamma pocta (nageHus) npoussoactea TOl Hanbonee nHopmaTnBHa nNpu
€€ COBMECTHOM pPacCMOTPEHUN C KapTOM pa3MeLLeHNs 3TUX XKe NPOoM3BOACTB.

OcHoBHbIx npoussoantenen TAlN B Mupe AeBATb, A0NSA KaX40ro U3 HUX B MUPOBOM
BbINYCKE OTpaXKeHa Ha guarpamme, XxapakTepHo, YTo 54 % BbiNycka CKOHLEHTPUPOBAHO Y

TPEX KOMMaHWN:
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- Kraton

- Lee Chang Yung

- Sinopec
SBC World Production
(tmt)
700
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@ 54t AGM * “Addressing Tomorrow's Challenges Today™ {E'—"-;"ﬂ
Puc. 2.2 PasmelleHune ocHOBHbIX Npounssogutenen TAl
Major SBC Global Producers
(Capacify as of January 2013)
B TSRC
B Kraton
Lee Chang Yung
Dynasol
Versalis
m PetroChina
B Sinopec
BLG
m Other Cap
Total World Capacity = 2.4 Million Metric Tons
@ 54t AGM * “Addressing Tomomow's Challenges Today™ {Ed:"ﬂ

Puc. 2.3 [Jonsa ocHOBHbIX npon3Boautenen TAl Ha MMPOBOM pbiHKE
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KomnaHug Sinopec:

3asogbl Baling, Yuyang, Hunan. Kutan. Beinyckarowme 220.000 1/rog SIS, SBS,
SEBS.

3aBog Beijing Yanshan. Kutai. Beinyckatowmin 100.000 1/rog SBS.

3aBog Maoming, Guangdong. Kutan. Beinyckatowmin 90.000 1/rog SBS.

Komnanuga Kraton:

3aBoabl Belpre, Ohio, CLA. Beinyckatot 189.000 1/rog SIS, SBS, SEBS, SEPS

3aBog Kashima. AnoHus. Beinyckatowmin 40.000 1/rog SBS.

3aBog Paulinia. bpasunus. Beinyckatowmin 30.000 1/rog SBS.

3aBop Berre. ®paHums. BeinyckaeT 87.000 1/rog SIS, SBS, SEBS, SEPS.
3asop Wesseling. N'epmanus. Beinyckaet 88.000 1/rog SIS, SBS.

Komnanusa LCY (LEE CHANG YUNG CHEMICAL INDUSTRY CORPORATION):
3aBog Huizhou. Kutan. Beinyckatowmin 200.000 1/rog SBS.

3aBsog Baytown, Texas. CLWA. Beinyckatowmn 50.000 T/rog SBS.

3aBog Kaohsiung. TameaHb. Bbinyckatowun 50.000 1/rogq SEBS n 140.000 1/rog
SBS.

Takum obpasom, Tpu KpynHenwme komnaHmm Kraton, Lee Chang Yung, Sinopec,
BnagerLime nornoBMHON pbiHKa, BbiMycKalT B rog nodtn 1,3 MnH. ToHH T3l1, npuyém
€ANHMNYHbIE MOLLIHOCTU NPOMN3BOACTBA Takke 3HaumTenbHbl 1 Ana SBS.gocturatot 200.000
T/roa, a gna SIS 50.000 1/rof, YTO 0OYEHb 3HAYUTESBHO.

Huwke nepeuyncrnieHHble KOMNaHuM MeHee 3HayMMble U 3aHMMaloLLMe He BbICOKUe
mMecTa Ha pbiHke T3, HO umerowme 3HaYnTENbHbIE MOLLHOCTU MO POACTBEHHBIM NPOU3-
Boacteam. Hanpumep, komnaHna TSRC, 3aHumasa 6 % pbiHka T3l1, oHa nuaupyeTt Ha
pblHKe koMnayHOoB u3 T3l u BbinyckaeT 3HaunTenbHble 06bEMBLI E-SBR, BR, NBR, S-
SBR.

KomnaHuna TSRC:

3aBog Plaquemine (Dexco) plant. CLUA. Bbinyckatowun 30.000 Tt/rogq SBS wu
32.000 1/rop SIS.

3aBog Kaohsiung. TamBaHb. Bbinyckatowmn: 10.000 Tt/rog SIS, 20.000 1/rog wn

30.000 t/rog SEBS (nyck 3annanuposaH B 2014 rogy).
3asog Nantong. Kutan. Beinyckatowmn 20.000 1/rogq SEBS. B 2014 rogy 3annaHu-
poBaHo yBennyeHne mowHoctn go 35.000 1/rogq SEBS m nyck 25.000 1/rog SIS.

Komnanug Kuraray:

3aBsog Kashima. AnoHus. Beinyckatowmin 23.000 T1/rog SIS.
3aBog Kuraray America. Pasadena, Texas, CLUA. Bbinyckatowwmn 18.000 T/rog
SEBS, SEPS.
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3 TOBAPHbIE MAPKWU SIS, SBS, SEPS, SEBS
KonuyectBo Toprosbix HaumeHoBaHun SIS, SBS, SEBS, SEPS npesbiwaeT cTo,
KpoMe TOro, B psge crnyvyaes npov3BoaAnTENb HOMUHMPYET MapKy nog HagE€XHOoro nokyna-
Tens. NoaTomy npuHaTa eamHasa Tabnuua yHMUUMPOBAHHBLIX MapokK, KOTopas He OTMme-
HSI€T N «POAHbIE» MAPKN NPOM3BOANTENEN.
Ta6nuua 3.1 Mapkn nponssogutenen SIS, SBS, SEBS, SEPS

ToproBasi mapka U npousBoauTesb Tun KomnoHeHT NMpumeyvaHus
KRATON® D (Kraton Performance OOwee HasHayeHue u
Polymers)® HEKOTopble  CIOXHbIe
NpoAYyKTHl, pacTBoOpu-
Linear and Borl MbIi
VECTOR® (Dexco)® branched

TAIPOL® TPE (Taiwan Synthetic
Rubber Company)

QUINTAC® (Zeon Chemical) I

FINAPRENE® (Total) B

COPERFLEX TR® (Petroflex) Linear Borl

TUFPRENE® and ASAPRENE®T B Obwee  HasHaueHwe,
(AKelastomer) 6e3 CrnoxHbIX npopyk-
CALPRENE® and SOLPRENE® B TOB, PACTBOPUMBIA
(Dynasol)

KIBITON® (Chi Mei)

EUROPRENE®SOL T (Polimeri Eu- Linear and B or |

ropa) branched

KOSYN®KTR (Kumho)

GLOBALPRENE (LCY Elastomers)

STYROAFLEX® (BASF) SB [MpoMexyTo4HbIN  cono-
HYBRAR® (Kuraray) Linear | or EP nmmep
STEREON® (Firestone) B Bbicokoe copepxaHue
nonucTupona

K-RESIN® (Chevron-Phillips) OuyeHb BbICOKOE coAep-
STYROLUX® and STYROFLEX® Branched B XaHue nonmcTnpona,
(BASF) FINACLEAR® (Total) TBEPAbIN N XXECTKUN
KRATON® G (Kraton Performance EB or EP
Polymers)®
TUFTEC® (AKelastomer) EB
SEPTON® (Kuraray) EB, EP,

EEP YnyJyweHHas ctabunb-
TAIPOL® TPE (Taiwan Synthetic HOCTb
Rubber Company) Linear
CALPRENE® H (Dynasol) EB
EUROPRENE® SOL TH (Polimeri
Europa)
GLOBALPRENE (LCY Elastomers)
SIBSTAR® (Kaneka) YnyJyweHHas ctabunb-

iB HOCTb, MSAMKUN, HU3Kas

ra3sonpoHnMUaemMocTb "
BbICOKadA yrnpyroctb
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THERMOPLAST® (Kraiburg) Linear EB
DYNAFLEX® (GLS) B or EB
MULTI-FLEX® TPE and TEA EB
(Multibase)®
J-FLEX®, J-SOFT® and J-LAST® (J- B or EB Tornbko CroXHble Mpo-
\Von) OYKThbl
TEKRON®, TEKBOND® and EB or EP
MONOPRENE® (Teknor Apex)®
ONFLEX®, VERSAFLEX®, and B or EB
VERSALLON® (GLS)®
ELEXAR® (Teknor Apex)° Linear EB lMpoBoga n kabens
C-FLEX® (Saint-Gobain) MeguumHckue Tpyoku u
LUMarM,CoaepXxuT  cunu-
KOH
MpumevaHus:
8B — MonubyTtaaueH; | — MonunsonpeH; SB — Monuctupon-Co-6ytaaveH; EB — Monuatu-
nen-Co-6ytuneH; EP — Tlonunatunen-Co-nponuneH; EEP - T[lonuatunen-Co-

aTUneH-nponunex; iB — NMonnunaobyTuneH.

® BriBLumin Shell.

¢ CoBmecTHoe npeanpuatie Dow n Exxon.

d Ceituac siBnsieTcs YacTblo komMnanum Dow Corning

.° HekoTopble Mapku MOryT GbiTb HAHECEHbl HA KOHCTPYKLUMOHHbIE TEPMOMNMACTbI, Takue
kak ABC, HennoH, nonukapboHaTbl, NonnakpunaTbl.

dunsnyeckne xapakTepuCTUKM OCHOBHbIX Mapok Tl OT pasnuyHbiX npousBoauTenen

npuBeaeHsbl B MpunoxeHum 1.

4 NNULEH3NAPbI TEXHOJIOIMHU SIS, SBS, SEPS, SEBS. OCHOBHbIE TEX-
HONOIMMM4YECKUE PELLEHUA U TUNMOBbLIE MOLLHOCTHU

JInueHsnoHHble TexHonornn SIS, SBS, SEPS, SEBS xapaktepuaytoTcs Hanudnem
«HOy-xay» He B 061acTn OCHOBHOro 060pyaoBaHus, a UCKNIOYUTENBbHO TEXHOMOMMYECKOro
cepBuca, pexe B NPUHLMNMANbHO MHbIX nogbopax KatanuTuieckux cucteM. B 1o Bpems,
Kak B npoueccax npoussoacTtsa nonunponunexa (M), nonuatunera (M3) n gpyrux kpyn-
HOTOHHaXHbIX MONIMMEPOB OAHUM U3 BaXKHEWLUUX 3MEMEHTOB «HOY-Xay» ABMSETCH BHYT-
PEHHee YCTPOMNCTBO OCHOBHOIo 060pyaoBaHuS.

OCHOBHbIMM 3neMeHTaMUn NULEH3MPOBaHUSA B npoueccax npoussoactea TAl aB-
naTCA:

- AO3MPOBKN UHNLIMATOPOB;

- 0O3MpPOBKa 406aBOK, HaNpMMep, aHTUMVPEHSI;
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- 6b|CTpO€ yaaneHme mninn MmakcnmMaribHO noJyiHoe pearmpoBaHnMe oCTaTO4YHbIX MOHO-

MepOB;

- pereHepauunsa paCTBOpMTeﬂeVI C MMHMUMaJIbHbIMW SHEPro3aTpaTtamMu,

- BO3MOXXHOCTW ObICTPbIX NepexoaoB ¢ ogHon Mapku TOl1 Ha Apyryto Mapky;

- BO3MOXHOCTM Nepexoaa ¢ MMHMMarbHbIMK NOTepsiMK ¢ oaHoro Buaa T3l Ha apy-

ron BuAa, Hanpumep, ot SBS k SIS nnn ot SEBS k SEPS.

Ta6nuua 4.1 Mapkn npomnssogutenen SIS, SBS, SEBS, SEPS

NnueHsnap
TEXHONOrnm

3aBoAabl, NOCTPOEHHbIe MO JINLEH3UU U 4OCTYMNHbIe K noce-
weHuro. [lemo3aBoabl

SINOPEC technology

http://sinopectech.com/English/License_Technology.asp?BigClas
sName=Petrochemical Technology&Smallclassname=Rubber
Production Technologies

Phillips Petroleum ac-
tual Chevron. PHILIPS
technology

Pasadena, Texas, USA. Pasadena Plastic Complex, SBS
(branched);

Chevron Phillips Chemical Company LLC,

Yeosu, South Korea SBS(branched) plant, K.R. Copolymer, Co.,

Ltd. 60% J.V with Daelim Industrial Co

Dynasol is a Joint Ven-
ture between Grupo
KUO and Repsol YPF
(50%-50%)

Santander (120 KT, Spain), Altamira (110KT, Mexico), China
(Liaoning site under construction)

TSRC (Dexco Poly-
mers LP now is a part
of TSRC)

3aBoja 3TOoro nMueHsnapa nepeyncrieHHble B rnaee 2 sBnsoTCA
AemMo3aBogamu.
YcTtaHoBka 6yTtagneH-ctuponbHbix Tl B BopoHexe, Cubyp

Shell (now Kraton Per-
formance Polymers)

3aBoaa aToro JIMueH3napa nepevyncrieHHble B rnaBe 2 aBnAOTCSA
JemMo3aBoamMun

Kurarray

Pasadena, Texas, SUA. Production Facility of SEPTONTM ™
18,000 t/year SEBS, SEPS.

Kashima, Japan, Plant. Production Capacity of TPE 23,000 t/year
SIS

Eni Polimeri Europa

The Italian plant is on stream since 1970 based on a current 90
kt/y capacity, which has been reached throughout two plant
revampings, in 1991 and in 2001.

The US plant is on stream since 1992 based on a current 45 kt/y
capacity; since 2003 this plant is no longer property

Dushanzi SSBR/SBS Plant (China) 100,000 t/y SSBR plus 80,000
t/'y SBS rubber plants based on Polimeri Europa technology

Nippon Zeon Mizushima Plant, Japan, SIS
Origin of the technology : startup of the Antwerpen plant ( now
Atofina Elastomers ) in 1968 under a Phillips Petroleum Cy li-
cense, 50 kt/a, SBR. Revamps in 1978, 1981, 1988. Now

Total SBR,SBS, K-resin like polymers.

Petrochemicals Woronez, Russia, 1993, 30 kt/a SBS

Elastomers LG Chemicals, South Korea, 30 kt/a, 1995, SBS

Maoming, the PRC, 50 kt/a, 1997, PBD(10)-SBR(30)-SBS(10)
Phillips Borger plant, 48 kt/a, transferred to TSRC, Taiwan PACL,
23 kt/a, Australia
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CrangapTtHasa nuHenka molHocten T3l BeirnsanT cneayrowmm obpasom: SBS —
o1 40 pno 200 Tbic. TOHH, SIS — oT 20 go 100 TbiCc. TOHH, SEPS, SEBS — ot 5 go 50 TbIC.

TOHH. OgHUM 13 onpepgenAarwmnx CbaKTODOB ABNAETCA XXenaHne 3aka34dnka nepexoguntb He

TONbKO C MapkuM Ha Mapky, HO n ¢ ogHoro Buga T3l Ha gpyron Bua. B atom cnydae, ¢

LieNnblo COKpaLLEeHMs KONM4ecTBa NepexofHbIX Mapok unun siBHoro Gpaka npu nepexoae c

OoQHOro Bnaa Ha ,El,pyFOIZ, NPUOpPUTET OTAAETCA YCTaHOBKaM C MEHbLUEN MOLLHOCTbIO.

5 KAYECTBO OCHOBHOIO CbIPbSl, PACTBOPUTEJNIEM ONnA SIS, SBS,

SEPS, SEBS
Tabnuua 5.1 KauectBo pactBoputenemn
CpenHee M
ChbipbeBas cocTaBnsawwas | cogepxaHue, % aKc"Mf fibHoe
Mace copepxaHue, % macc
®pakumsa Cy4, OT NInponuaa 4.5 11.8
HaTbI 0.16 0.30
MponaH 2.80 5.20
H-ByTaH 1.30 2.10
n30-6yTtaH 12.69 20.00
1-6yTeH 3.80 7.30
Lnc-2-6yTteH 457 6.60
TpaHc-2-6yTeH 18.90 32.40
N306yTnneH 32.10 47.50
1,3-6ytagneH 100 ppm 100 ppm
MeTunaueTmnneH 0.80 2.99
BuHunaueTtuneH 0.15 0.53
dTnnaueTuneH 0.20 0.50
Cymma Cs
®pakumsa Cs, oT nnponuaa 10.4 18.3
HaTbI 7.07 11.17
M3oneHTaH 15.06 19.31
MeHTaH 2.03 2.62
LinknoneHTaH 2.83 3.54
MeHTeH-1 1.60 3.48
TpaHc-neHTeH-2 1.44 1.87
Linc-neHTeH-2 0.51 1.87
3-meTnnbyTeH-1 4.35 5.34
2-meTunobyTeH-1 2.51 4.76
2-MeTUnobyTeH-2 2.75 3.14
LinknoneHTeH 18.14 22.75
M3onpeH 21.57 25.83
Llvkno n gnumknoneHTaguen 5.02 7.73
TpaHc-neHTagneH-1.3 3.61 4.62
LUunc-neHtagmen-1.3 0.54 2.13
NenTagnex-1.4 0.01 0.04
3-meTunbytaguneH-1.2 0.01 0.14
2-meTnnbytagnen-1-mH-3 0.01 0.02
MNeHTagmnen-1.2
Ctnpon % macc H/m 99.6
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lNepokcnaHble coegnHeHUs % macc H/6 0.003-0.005
Anbaervabl % macc H/6 0.01-0.02
[Monumepsl % macc OTCYTCTBMUE
ByragueH % macc H/m 99.5
MponeH ppm H/6 5
MponaaneH ppm H/6 10
1,2-6yTagneH ppm H/6 25
CymMmma aueTuneHoB ppm H/6 20
Cymma Cs ppm H/6 50
Ounmepsbl 6yTagmeH ppm H/6 250
M3onpeH % macc H/M 99.5
ByTeHbl 1 neHTeHsbI % macc H/6 1.0
MunepeneH % macc H/6 0.02
LinknoneHtagneH % macc H/6 0.0002
Cymma aueTuneHoB % macc H/6 0.0002
Kap6oHunbHble coeanHeHNs % macc H/6 0.0002
Cepocogepxalume coeanHeHns % macc H/6 0.0003
AsoTocoaepxallune coegnHe- % macc H/6 0.0002
HWUS
LinknorekcaH % macc H/M 99.8
BeHson % macc H/6 0.01
MeTunuuknoneHTaH % macc H/6 0.04
MeTunuuknorekcaH % macc H/0 0.1
H-renTaH % macc H/6 0.05
Cepa obuwas % macc 0.00015
BeHson % macc H/M 99.5
OTKroHeHWe oT TemnepaTtypsbl
neperoHkun Yncrtoro 6eHsona — 80.1 °C H/6 0.6C
Temnepatypa Kpuctannmsaumm He Huxe 5.3
H-renTaH % macc H/6 0.6
MeTunumknorekcaH+Tosnyon % macc H/6 0.13
MeTunuuknorekcaH % macc H/6 0.08
Cepa obuwas % macc H/6 0.00015
Tonyon % macc H/M 99.7
OTknoHeHne oT TemnepaTtypsbl
neperoHkn Ynctoro 6eHsona — 110.6 H/G 0.7
°C % macc H/6 0.1
Mpumecun He apomaTudeckune % macc H/6 0.05
Mpumecn apomaTtumyeckmne Cg % macc H/6 0.1
BeHson % macc H/6 0.00015
Cepa obuwas

KadecTBO pacTtBopuTenen nokasaHo N4 3arpy3kum B CUCTEMY, B npouecce paboTsl
N pereHepauuu. JlvueHsnapbl TEXHOMOMMIA pernameHTUpyT UHble aHanuTU4yeckue noka-
3aTenu, Kak npasuno Gonee msrkue.

KayectBo MoHOMepoB Anst npoussoactBa T3l dakTudeckn ngeHtnyHo TpeboBa-
HUAM KayecTBa AN NPOU3BOLCTBA KaydyKOB.

KauectBo dpakumnn C4, Cs nuponmsa cornacoBblBaeTcs C MOCTABLUMKOM 3TUX
dpakunn, B Tabnuue npuBeneHbl nokasatenu kadectsa dpakumm C4 ang nuponusos,
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OPNUEHTUPOBAHHbLIX Ha BbIMYCK CbipbA ANA nNpoun3BoacTBa apoMaTnu4eCKkux yrneesoaopoaos,

Kay4yykoB, TEXHWYECKOro yrriepoga u crieuumarnbHbIX KOKcoB. [lpn BegeHun nuponusa B
YyNbTPaXECTKMX YCroBUsIX cogepxaHne bytagneHa Bo dpakumm C, moxeT gocturate 70
%. lNpn OpueHTUpPOBKE MMPOSIM3OB Ha BbIMNYCK 3TUMEHa W nponuneHa pacnpeaeneHue

Nnosie3HbIX KOMNOHEHTOB BO ppakuusax Cy-Cs bonee xygLiee.

6 OCHOBHbIE MATEPUAJIbHbLIE U SHEPTETUYECKUE BAJTAHCbI
CooTHowweHus cTupona n nsonpexa B SIS, ctupona n 6ytagneHa B SBS, npusege-
Hbol B Tabnuue 6.1. MNpn rmapMpoBaHMM COOTHOLLEHNE KOMMOHEHTOB OnM3Ko K eguHuue,
notpebneHne Bogopoaa onpenensieTcss CTEXMOMETPUEN U 3aBUCUT OT KONMYECTBa Lienewn,
noanexawux rmapupoBaHnio, NO3ITOMY 3TU JaHHble B Tabnuue oTCyTCTBYIOT.
Ta6nuua 6.1 CooTHOLWEHNA CTUPOa 1 U30MNpeHa, a Takke ctupona n bytaave-

Ha

Ctupon M3onpeH BytagneH SBS SIS Bopopon

MoHomep | min | max | min | max | min | max | min | max | min | max | min | max

TOHH Ha TOHHY
SIS 015] 04 | 0,6 ] 0,85 0 0 0 0 0 0 0 0
SBS 0,15]| 04 0 0 0,6 | 0,85 0 0

SEBS 0 0 0 0 0 0 1,011 1,02 0 0 ? ?

SEPS 0 0 0 0 0 0 0 0 1,01 ] 1,02 ? ?

Tabnuuyy ymtatb coBMecTHO ¢ MNMpunoxeHuem 1, T.K. B 6bonbwnHcTBE Mapok Tl
yKasblBaeTCcHa 40N nonuctupona.

Pacxogbl aHepropecypcoB Ha 1 ToHHy SIS n SBS He 3HaunTenbHO pasnu4yatroTcs
mMexay cobor 1 hakTUYeckn yknaabliBaloTca B NpMBEeAEHHbIE MHTEPBAnbI:

OnekTpoaHeprus kBT 4/t 560 — 738. Nap cpeagHero gasneHusi TOHH/T 5,81 — 6,68.

Bopa ceexasa m3/T 2,3 — 3,0. AsoT 6 Gap kr/T 59,4 — 78,8. Pacxogbl aHepropecyp-
COB B npouecce rmapupoBaHng KpanHe He3HaduTesbHbl B OTNIMYUKN OT noTpebneHunsa me-
TaHa Ha NpoM3BOACTBO BOAOPOAA, KOTOpoe cocTaBnsieT 2.196 TOHHbI MeTaHa Ha OAHYy
TOHHY Bogopoaa ¢ ynuctoton 97 %.

[[OMOreHHoe rmapupoBaHnsa OaeT BbICOKME CTEMNEHMU KOHBEPCUU MNMPU HU3KNX TEMINE-

paTypax u gaBreHusix, 4To siBnsietTcs 6e3ycnoBHbIM NAcoM npouecca. Ho nHoraa, no He
BNofiHe OOBACHUMbIM NPUYMHAM, MPU 3TON TEXHOMOrMU MPOUCXOOAUT paspbiB LEenu, a
Takke JOBOJSIbHO CIOXHOWN SIBNSIETCA KCTPaKUMSA KaTanmsartopa.

[[eTeporeHHoe rapupoBaHne AaeT BbICOKME CTEMEHU KOHBEPCUN N ABNAETCA 6o-

Jlee KOHTpoJmpyeMbIM npoueccom, 4eM romMmoreHHoe rngpupoaHme, COOTBETCTBEHHO U
BEPOATHOCTb pa3pbiBa UEMN MUHUMAJIbHA. SKCTpaKLlI/IFI KaTanm3aTopoB U3 reteporeHHbIX
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(T.e. CyCI'IeH3VIOHHbIX) CUCTEM TEeXHONOorm4eckn ropas3go rnpolwie 4em rnpum roMmoreHHom

rmapupoBaHuun. MNMapameTpbl Nnpouecca: gasneHne okono 34.5 6ap, temnepatypa 145 -155
° C. CteneHb rmugpupoBaHus gocturaet 98%. N'mgpuposaHne SBC, SIS B SEBS, SEPS
OCYLLECTBNAETCA Kak B rOMOreHHOW, Tak U B reTeporeHHoun ¢ase.

Takum o06pa3oM, COBEPLLEHHO MOHATHO, YTO reTeporeHHoe rmapupoBaHme, HeCMOT-
PA Ha HECKONbKO BGonbluMe pacxogbl SHEPropecypcoB, SABMSETCS NPEeUMyLLECTBEHHbIM
npoueccoB, B TOM YUCHE U Y TaKNX BeOyLLUNX NpousBoanTernen, kak Kraton.

eTeporeHHOe rmapupoBaHMe UCMOonb3yeTcs OIS HacblWeHUa U Apyrnx TUMNoB no-

nngmeHos B ToM vncne 1,4 n 3,4- nonu (n3onpeH) n 1,2 n 1,4- nonmbytagmeH.

7 KATAIIMTUHECKUE CUCTEMbI ONA NMPOU3BOACTBA SIS, SBS, SEPS,
SEBS

MonyyeHune cononumepoB SIS n SBS oCHOBaHO Ha TPEX MPUHUUNUANBHO pasnuy-
HbIX MexaHu3Max nonmmMepusauunu:

1 [ByX (PyHKUMOHANBHOE MHULMNPOBAHWE, NPU KOTOPOM POCT Lienn NpoaosnKkaeTcs
¢ 0bonx KoHUOB. NHMumaTopamu peakumm saensatoTes: HadTanat Hatpus u Li2(R), rae R —
6yTun, nponun, NneHTun. PactBopuTeny NCNOMb3YyTCA NOMSPHbIE — pasnnyHble 3upsbl, U
He nondpHble — uukrorekcaH, 6eHson, tonyon. Monumepusauus No 3TOMy MexXaHU3My
NpUBOAUT K 06pa3oBaHUIO NIMHEMHOINO NosiMMepa B OYEeHb Y3KOM UHTepBane Mosiekynsp-
HOro Beca, YTO B psge CnyyaeB SABMASETCA BaXKHbIM U onpegensiowmMm (aktopoMm Ans
nocnegymLien nepepadboTku.

2 TpéxcTyneHyaTtoe npucoeguHeHue, Npu KOTOPOM CHavana nonMMepusyoTcs
6noKM MOHOMEPOB M Jarnee B onpedenéHHOM nocrnefoBaTenbHOCTU MNONMMEPU3YIOTCS
Mexagy cobon. WMHuumaTopoMm peakumm SBRSKOTCA COEAUHEHUS TpaHC- WM LUMC-
ByTunnuTna. PactBoputenamu aBnstoTca: 6eH3on, uuknorekcaH, Tonyon. lNpouecc oveHb
ahpekTnBEH ons npoussoacTBa GMOK-CONONUMEPOB, HO €ro NPUMEHEHNE OrpaHUYeHo B
Npon3BOACTBE NIMHENHbIX MOIMMEPOB.

3 CuHTE3 — nonnmepm3auns, HadarnbHbIN 3Tan NPOMCXOANT NO MexaHnamy 1 unm 2,
a panee cneunduyeckne WMHULMATOPBLI BbI3blBAOT pPasBeTBEHNE MOMMMEPHON LIENW.
MHunymnaTopbl 1 pacTBOpUTENM NpoLecca aHanornmyHbl UCNosibdyembiM B 1 1 2 crnyvasx, B
KayecTBe paamKanbHOro areHta SIBNSHLWErocs OTBETCTBEHHLIM 3a pa3BeETBMEHUE Lenu
MCNONb3YITCA: CUMaHbl, XNopcunaHbl, AUBUHUNGEH3WUI, rafioreHasnkaHsbi.

Tabnuua 7.1 Katanusatopbl nonuMmepusanmm

KaTtanusaTtopsbl AkTnBartopsl PasBeTBnsiowme KaTtanusaTtopbl
nonumMmepusaumm | nonumepusaumm areHTbl rmapupoBaHusA
LMC - NN TpaHC- Tetparngpody- | CvnaHsbl, yeTblpex | KobanbT, HuKenb
oyTMNNNTUI paH XNIOPUCTBIN  KPEMHUN, | aueTunaueToHaThbl
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ONMeTUn Xrnopcunad

HadTtanatbl, kanua
HaTpus, Kanbuus.

N,N,N',N'-TeTpa-
MeTuneHgnamuH

1,2-anépomataH, 1,3-
anbpom-nponaH

OTtunnauerar, BUHWI-
auetart

OnBnHNNGeH3on

ONOKCUANPOBAHHbIN
nonubyragmeH

8 KAMUTAJIbHbBIE 3ATPATbI HA CTPOUTEJIBCTBO SIS, SBS, SEPS, SEBS

B tabnuue npuBeaeHbl 3aTpaTtbl Ha CTpoMTENbLCTBO Npomn3soacTtB SIS n SBS, kak B

BapnaHTe nepeHocCa yCTaHOBOK ObIBLUNX B aKcnnyatauunn, Tak 1 and HoBoro CTpouTesibCT-

Ba. CTpoutenbCTBO B 060MX Cry4yasix npeanosnaraeTcsi Ha «3efeHoi TpaBey», B pacyeTe

CTpouUTENbCTBaA HE Yy4YTEHbI 3aTpaTbl Ha NOAKIIOYEHNA, a TakKkKe NnoaBoadllne aHepreTnye-

CKMe W TPaHCMOPTHble KOMMYHMKaUMK OO FpaHuL, ycTaHoBKU. Bce 3aTpaTthl NpvBeaeHbl B

MITH. €BpO, «HOBasA» yCTaHOBKaA 100 TbIC. TOHH B rog, Ase NMHUK No 50 ThbIC. TOHH Kaxaas,

«cTapas» yctaHoBka 100 TbiC. TOHH B rog, Tpu nnHumn 40,40 n 20 TbIC. TOHH.

Ta6nuua 8.1 3aTpatbl Ha cTpouTenbCTBO NpomsBoacTB SIS n SBS

«HoBasi» ycTta- «Crapasn» yc-
HaumeHoBaHue y TaHoBKa SIS

HoBKa SIS (SBS) (SBS)
JInueHsusa 6,0 0
ObopynoBaHue (On8 HOBOW YCTaHOBKW: BKIHO-
Yyas TPaHCNOPTMPOBKY N 6A30BbIN UHXUHUPUHT

46,0 12,0

B Npegenax yCTaHOBKN U Wed-MOHTax)
JJemMmoHTax 0 1,2
TpaHcnopTupoBka 0 3,5
[MpoekTupoBaHue, BKNOYas aKcnepTusbl 9,0 7,5
[MpnobpeTteHrne maTepuanos 8,0 10,0
MpnobpeteHne obopynoBaHua O3X wn yna- 15.0 150
KOBKM
CTpouTtenbHble paboThbl 5,2 6,0
MoHTaxHble paboTbl (BKMOYaAst 3MEKTPUKY U
Ku) 7,6 8,7
M3onsauma v nokpacka 1,8 2,1
Pamnbl 1 cknagbl npyema cbipbs U NPOAYKUUK 1,5 15
3aTpaTbl Ha NYyCK, KaTannaaTopbl N XMMUKaTbI H/g H/O
LWed-nyck n obyyeHne nepcoHana nuueH3na- 0.95 0
pom '
Elec:yrm reHnogpsaa, 14% no «OTKPbLITOW KHU- 14.0 9.7
Utoro: 114.4 79,2
HenpeasuaeHHble pacxogbl 10% 11,4 7,9
Bcero 125,8 87,1
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OueHKa ycTaHOBOK r’MAPUPOBAHUA B KaXXOOM Cllydae NpoBOAUTCA UHOAMBUAYANBHO,

no crnegyowmm NpuYMHaMm:

- 70 % CTOMMOCTM YCTaAHOBKN MMOPUPOBAHNA — 3TO CTPOUTENLCTBO YCTAHOBKU MO
Npoun3BoACTBY BOOOPOAA;

- HanMyMe yCTaHOBKM NO MPOM3BOACTBY BOAOPOAA NO3BOSISIET COKpPaTUTbL 3aTpaThl
Ha NPoOM3BOACTBO Napa,;

- CTeneHb MMAPUPOBaHUA, a TakkKe cpeda rmapupoBaHua (pacTBoOp, 3MYnbCus,
NCeBLOOOXMKEHHbIN CITON) CUNBbHO BAUSAIOT HA LlEHY CTPOUTENBLCTBA;

Mpy MMHUMArbHOM MOLLHOCTU MMOPUPOBAHNSA, OLleHKa CTOMMOCTM Ha4YMHaeTcs oT 5
MITH. €BpO C uMcnosnb3oBaHnem obbekToB obuiesaBoackoro xossanctea (O3X) OCHOBHOM

nnowaaku n 6es yqéTa LeHbl YCTAaHOBKKX BOA4OpOAA.

9 NMpumepbl YHMBepCcanbLHOCTU NMHUM AnA Bbinycka SIS n SBS. MNpumepsbl
KOHKpeTHOoro npoussoactsa SIS

M3 nnyHoro obweHuns ¢ npounssoantensamm Tl Ha 3aBoae Total, koTopble menn B
CBOEM apceHane gse nuHum (2x40) no npounssoactey SBS n ogHy nuHuio (1x20) no npo-
nssoactey SIS, npu yBenudeHum cnpoca Ha SIS oHM nerko 3agencTBoBanun Ans 3TUX
uenen ogHy m3 nuHuM SBS, 4yTO 1 BbLIIO NPefyCMOTPEHO B TEXHOMOMMYECKUX KapTax.
Takke coobuwanock, YTo NOAOOGHYI0 NPaKTUKY UMEKT U gpyrne 3aBoabl 1, 0COBEHHO Te,
KOTOpble NPON3BOAAT Ha OAHOW Nnowaake n 6ytTagneHoBbIi 1 n3onpeHoBbIn TAl.

B3anmosamMeHaeMOCTb NMHUIA TMAPUPOBaHUA nNpegycmaTpuBaeTca paspaboTynkom
TEXHOMOMMM 1, Kak npaBumno, Ha Herl BO3MOXHO rmapupoBaHne He Tonbko T3, HO n kay-
YYKOB.

B MpunoxeHun 3 npmBeaéH npumep peanusauum npoekta SIS Ha 20 Twic. T/rog,
BKIOYaKOLWNA B ceba Kak OCHOBbI PbIHKA, Tak U BOMNPOCHI TEXHOMOMMN, CTPOUTENLCTBA U
CbipbeBOro obecneyeHusi, Tak xxe NpMBEAEH M NEPEBOS Ha PYCCKUA A3bIK 3TOr0 NpoeKTa,

KoTopbi 6bI11 BbiNonHeH B Kutae.

MPUNOXEHMUE 3 - PROJECT OF JILIN 20,000 T/YEAR SIS ELASTOMER

1. Introduction to the Project

1.1 Project Background

1.1.1 Product Introduction

Styrene-isoprene-styrene thermoplastic block copolymer (SIS) is sister product of
styrene-butadiene-styrene block copolymer (SBS), which is a linear and star block copol-
ymer produced from styrene and isoprene under the action of anion polymerization sys-

tem. SIS is flexible and easy to be mixed, oddments can be recycled and other features. It
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is usually used to prepare adhesive with SBS or other materials, especially contact adhe-

sive and hot-melt adhesive, which is used in medical treatment, electrical insulation, pack-
aging, protection and masking, marking, adhesion and fixing and interlayer adhesion of
compound bag and so on.

1.1.2 Market Prospects

(1) Foreign market

At present, world SIS production capacity is about 360,000t/year. SIS production is
determined by market and isoprene monomer supply conditions, with about 300,000t of
output. Total production capacity of the world largest manufacturer Shell Company in
America, Brazil, France, Germany, Holland, and Japan and other countries exceeds
280,000t/year; Japanese Kuraray Company, and Zeon Company are important manufac-
turers of SIS as well; total production capacity of SIS of Japan is 53,000t/year. Many world
SIS equipment have SBS production capacity at the same time. In terms of production
process, however, SIS production is more difficult than SBS. So not all SBS equipment
can produce SIS at the same time, its variety and trademark are obviously less than SBS.
Foreign enterprises carry out a series of research and development in SIS new variety and
application. America Shell Company starts from macromolecule to develop SEBIS new
products. America Dexco Polymers Company adopts a special polymerization technique to
synthesize a series of SIS products with controllable molecular structure, relative molecu-
lar mass and di-block content. With increase of world SIS demand, SIS/SBS equipment
capacity will be further enlarged, and SIS production equipment can switch production
according to SIS and SBS market demand

Consumption of world SIS in 2006 is about 300,000t, which is mainly used in hot-
melt contact adhesive and one-off sanitary articles. Hot-melt contact adhesive has broad
market prospect. World styrene thermoplastic elastomer application in adhesive field is
going up slowly, which has further increase in the 21st century. In 2006, 80%-90% SIS in
America is used in adhesive. Proportion of SIS used for adhesive goes up slowly; shortage
of high-purity isoprene in European regions restricts SIS production and development;
most of SIS is used for adhesive in Japan, over 90%. It is expected that world SIS demand
will reach 370,000t in 2010, and annual average demand growth rate in 2006-2010 is
5.4%; it is expected that world SIS demand will reach 450,000t in 2015, and annual aver-
age demand growth rate in 2010-2015 is 4.0%.

Presently, among domestic SIS manufacturers, only China Petrochemical Baling
Petrochemical Company Synthetic Rubber Factory has the production capacity of
10,000t/year, about 10,000t of output. Through many-year research and development,
Baling Petrochemical develops trademarks such as SIS1105, SIS1106, SIS1188,
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SI1S1200, SIS1204, SIS1209, SIS1225 and SIS4104 etc. successively according to market

demand; product quality increases steadily, which can completely replace imported prod-
ucts. China Petrochemical Baling Petrochemical Company Synthetic Rubber Factory
lithium polymer has formed the pattern that SBS takes the lead, and SIS and SEBS (SBS
hydro-product, namely hydrogenated SBS) develop together.

(2) Domestic market

Domestic isoprene is in short supply at present, which seriously restricts SIS pro-
duction. It is necessary to strengthen splitting C5 resource integration and build up C5
separation unit to provide isoprene raw material source and release contradiction. It is
expected that domestic SIS production capacity in 2010 will reach 20,000t/year, and
40,000t/year or so in 2015.

In 2008, domestic SIS output is about 10,000t, and net import volume is about
15,000t from America and Japan and so on; the consumption is about 25,000t. Domestic
SIS is mainly used in hot-melt adhesive, especially hot-melt contact adhesive, such as
label, adhesive tape, one-off sanitary products and so on. According to the survey, hot-
melt adhesive market in China mainland is always maintaining fast increase in recent
years, which drives fast increase of SIS consumption. With the implementation of national
environmental protection rules and gradual improved environmental protection conscious-
ness of people, polluted chloroprene rubber adhesive output and consumption reduce
rapidly and environment friendly SIS adhesive increases fast. Therefore, as a new-type
environment friendly material, domestic SIS demand will increase fast. It is expected that
domestic SIS demand will reach 36,000t in 2010, and annual average demand growth rate
in 2007-2010 is 12.9%; it is expected that domestic SIS demand will reach 55,000t in
2015, and annual average demand growth rate in 2010-2015 is 8.8%.

1.1.3 Advantaged Conditions and Necessity of Project Construction

Raw material isoprene is from C5 separation unit, and styrene is from 140,000 ton-
styrene unit of Jilin Petrochemical Company. Raw materials are guaranteed. The project
construction will play an important role in promoting the development of local chemical
industry of Jilin City. The project is located in Jilin Economic and Technological Develop-
ment Zone, having good environment, complete infrastructure construction, and it was
national level economic and technological development zone, enjoys national level policy
preference, so its soft environment is suitable for project development. In addition, relevant
departments of Jilin municipal government value the project, so the development environ-
ment of the project is good, operation is guaranteed, and it is feasible and necessary to
construct the project.

1.2 Content and Scale of Project Construction
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1.2.1 Content of Project Construction

SIS manufacturing technique is same with that of SBS. But SIS production is more
difficult than SBS. SIS synthetic methods involve bi-functional initiator technique, three-
step feeding technique and coupling technique.

(1) Three-step feeding technique

Linear polymer SIS is prepared with cyclohexane as solvent, butyllithium or sec-
butyllithium as initiator, tetrahydrofuran as activator through three-step feeding technique.

-Add solvent and styrene in polymerizing pot, initiate the first block polymerization
reaction at the temperature of 45-55°C with the existence of initiator and activator; reaction
temperature is controlled at 50-80°C, and reaction time is 20-30min.

-After finishing the first block polymerization reaction, add isoprene in polymerizing
pot, initiate the second block polymerization at the temperature of 40-60°C, and the initiat-
ing time is 5-20min; then control the reaction temperature at 70-120°C, and reaction time is
30-45min.

-After finishing the second block polymerization reaction, add activator in polymeriz-
ing pot; substance quantity relative ratio of quantity added and initiator quantity added is
1.0-2.0; control initiation temperature not below 70°C; add styrene monomer, initiate the
third block polymerization and control the reaction time for 20-25min, and then reclaiming.

Three-step technique synthesis SIS distribution is narrow, but many-time feeding
may take in foreign matter and produce di-block product to obviously reduce SIS perfor-
mance.

(2) Coupling technique

It takes cyclohexane as solvent, butyllithium or sec-butyllithium as initiator,
tetrahydrofuran as activator through two-step feeding coupling technique.

- Add solvent and styrene in polymerizing pot, initiate the first block polymerization
reaction at the temperature of 45-55°C with the existence of initiator and activator; reaction
temperature is controlled at 50-80°C, and reaction time is 20-30min.

- After finishing the first block polymerization reaction, add isoprene in polymerizing
pot, initiate the second block polymerization at the temperature of 40-60°C, and the initiat-
ing time is 5-20min; then control the reaction temperature at 70-120°C, and reaction time is
30-45min.

- After finishing the second block polymerization reaction, add coupling agent SiCl4
for coupling, total mole of added coupling agent is 0.25-0.30 times of that of initiator. Cou-
pling agent is added in for two times. The first time is 70% of the total; and after 10min,
add the rest, coupling reaction is finished after 20-25min.
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Domestic SIS research and development starts late, because domestic C5 fraction

separation starts late, and polymer-grade isoprene is in short supply. In 1994, 25,000t/year
C5 separation unit of Shanghai Jinshan Petrochemical Company succeeds, and passes
national-level technical appraisement with the result that there is reliable source of iso-
prene, which paves the way for domestic SIS industrialization. Yanshan Petrochemical,
Baling Petrochemical, and Jilin Petrochemical Companies carry out SIS research and
development successively. Academy of Yanshan Petrochemical Company develops three
trademark SIS products, and its pilot-scale technology passes appraisement of China
Petrochemical in 1996; Jilin Petrochemical also develops JHY201 and 301 trademarks of
SIS, but it is not industrialized scale. Baling Petrochemical Company starts to research on
and produce SIS in 1994, and realizes industrialized production in 1996.

The project is recommended to adopt home-made technology to promote home-
made technology process; technological sources of China Petrochemical Baling Petro-
chemical and China Petroleum Jilin Petrochemical and so on are recommended.

1.2.2 Scale of Project Construction

According to domestic market capacity, technology, isoprene resources and econ-
omy scale of equipment, SIS elastomer production scale is confirmed as 20,000t/year.
Annual operation time is 8,000 hours.

1.3 Forecast of Economic and Social Benefits

1.3.1 Major Indexes for Forecast of Economic Benefits

After the project being put into production after completion, estimated annual sales
income will be 400 million yuan, annual profit amount is 65.7 million yuan (before tax), and
period for recovery of investment is 5.4 years.

1.3.2 Analysis of Social Benefits

After the project is completed, it will bring about considerable economic benefits
and solve the employment issue for part of labor force, making important contribution for
local social stability and economic development.

1.4 Total Investment and Funds Raising Plan of the Project

1.4.1 Total Investment of the Project

Total investment of the project is 359 million yuan.

1.4.2 Funds Raising

Self-owned funds of the enterprise, social financing and bank loan take the lead.

1.5 Ways of Cooperation

Joint venture, cooperation.

1.6 What to be Invested by Foreign Party

Equipment, spot exchange, technology
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1.7 Construction Site of the Project

Jilin Economic and Technological Development Zone

1.8 The On-going Condition of Project

Feasibility research report is under compilation.

2. Introduction to Partner

2.1 Basic Conditions

Project undertaker: Chemical Industry Bureau of Jilin Economic and Technological
Development Zone Administration Commission

2.2 Introduction to Project Undertaker

Through ten years of development and construction, Jilin Economic and Technolog-
ical Development Zone (hereinafter referred to as Economic Development Zone) has
formed good infrastructure environment with complete production and living conditions. A
highway surrounding the River integrates Economic Development Zone with urban district
into one. "Seven accesses and one leveling" infrastructure construction such as road,
water supply, rain drainage, sewage drainage, power supply, steam supply and communi-
cation etc. within 44kmz2 of the planning area are basically completed. Daily water supply
capacity of tap water reaches 80,000t and daily water capacity of industrial water-purifying
planning design is 200,000t. At present, it has come up to 100,000t; one set of large-scale
substation and two sets of twice substation have been established; conforming matching
resources of public utilities of Songhua River Thermoelectricity Company, Fuel Ethanol
Company and Jilin Chemical Fiber Company in the area makes existing heating and
steam supply completely satisfy demand of enterprises; lighting and greening projects
have been carried out completely, which forms good external image.

MpoekT Jilin, mowHocTbto 20,000 ToHH/rog dnactomepa SIS

1. BBegeHue npoekTa

1.1 MNMpepgnockinka npoekTa

1.1.1 BHegpeHune npoaykumm

CTupon — n3onpeH — CTUPOrbHLIM TepMonnacTuiecknin 6nok cononumep (SIS) sB-
nsieTcsa poACTBEHHbIM NPOAYKTOM CTupona — 6ytagueHa — CTuponbHoro 6noka cononvme-
pa (SBS), n npegcraBnget cobon NMHENHbIN N 3Be34000pa3HbIM BOK cononumep, nony-
YeHHbI N3 CTUPOSa WU U3oNpeHa nog eNcTBMEM MONMMeEpPU3aLMOHHON CUCTEMbI aHUOHA.
Ctnpon — nsonpeH — CTMporbHbIA 610K cononmumep (SIS) rmMbKun 1 NErko CMeLLNBatoLLINNA,
ocTatku MoryT 6biTb peuupKynmpoBaHbl. OObIMHO €ro MCNonb3ylT Ofs M3roTOBNEHUS

Krnea unn apyrmx matepunanos, OCODEHHO KOHTaKTHbIN KNnen n TepMOKJ'IeIZ, KOTOpblE UC-
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noJNib3yroTCA B MEOULUUNHCKOM JiE€YEeHUN, 3JTEKTPOU3ONTALUNN, YNAKOBKKU, 3alUUTbl N MaCKU-

POBKM, MapKUPOBKK, NpUKNenBaHne u ovkcauuun u Tak ganee.

1.1.2 lNepcnekTMBHOCTU pblHKa

(1) BHeLHWI pbIHOK

B HacTosLee Bpemsi, MmpoBass MOLLHOCTb NMPomn3BoAcTBa SIS cocTaBndeT OKOomo
360,000 ToHH/rog. MNpoaykuma SIS obycnoeBneHa pbIHKOM U YCITIOBUAMM NOCTaBKU U3ornpe-
Ha, KoTopble cocTaBnatoT okono 300,000 ToHH. KpynHenwum usrotoBuTenem siBrsieTcs
komnaHus Shell B8 Amepuke, bpasunun, ®paHuun, Mepmanuun, onnaHguun, AnoHun u
Apyrmx ctpaHax m obuwass MowHoCcTb cocTaBnsieTr okono 280,000 TOHH/rog; SINOHCKMEe
KomnaHuu Kuraray n Zeon Ttakke ABNANOTCS BaXXHeULWMMKU npoussogutenamu SIS B Ano-
HUW, N NX MOLWHOCTb cocTaBsnseT okono 53,000 ToHH/roq. MHoroe n3 obopygoBaHua SIS
ncnonb3yetcsa ogHoBpeMeHHO U ana SBS. C Touku 3peHus Npon3BOACTBEHHOINO Npouec-
ca, nsrotosneHune SIS HamMHoOro crnioxHee, yem SBS. CooTBeTCTBEHHO, HE BCce obopyaoBa-
Hne SBS MoxeT BbinyckaTb OQHOBPEMEHHO U SIS, ero pasHoobpa3sve 1 ToBapHbIN 3HaK,
04YeBUOHO, MHOW, YeM Npu SBS. NHOCTpaHHbIE NpeanpUATUSA OCYLLECTBISOT pag uUcchne-
AOBaHUN 1 pa3paboTok Ana HoBoro npumeHeHus SIS. AmepukaHckas komnaHus Shell
Ha4ano oT MakpOMOJeKyn, Ans Toro, YTobbl pasdpaboTtaTtb HOBbIE NpoaykTel SEBIS. Ame-
pukaHckas komnaHust Dexco Polymers npuHana cneuuwanbHyl TEXHUKY MonMmepusauun
ON1s cMHTe3a NPOoAyKTOB SIS € KOHTPONUPYeMOon MOMEKYNSIPHOM CTPYKTYPOW, OTHOCUTENb-
HOW MOMEKYNAPHOM Maccon u cogepxaHmem anbnoka. C yBenmyeHMeM MUPOBOro cripoca
Ha SIS, mowHocTn obopyaoBaHus SIS/SBS 6yayT pacluMpeHbl, U NPOM3BOACTBEHHOE
obopynoBaHue SIS cMOXeT nepekntunTbes Ha SBS B cOOTBETCTBUE C PbIHOYHBLIM CMNPO-
COM.

MwupoBoe notpebnenue SIS Ha 2006 rog, coctaBuno okornio 300,000 TOHH, kKOTOpbIE
B OCHOBHOM ObIf UCMOMb30BaHbl AN TEPMOKNEes U ANsi CaHUTapHbIX NPeaMETOB ogHOpa-
30BOr0 UCMOMb30BaHUsA. TepMOoKen MMeeT NepcrnekTMBy LNMPOKOro pbiHKa. NMpumeHeHne
TEepMOo3M1acTonfacTHOro ctmpona B obnactu knes pacteT MeaneHHbIMUM Temnamu, HO
oXxmpaeTcs, YTo B 21 BEKe OHO curbHO BbipacTuT. B 2006 roay, 80%-90% SIS B Amepuke
ObIn Ccnonb3oBaH Ansi Npon3BoAcTBa knes. YacTb SIS, ucnonb3lyemasa ona knes Mmeanex-
HO pacTeT; HeJOCTaTOK BbICOKOYMCTOro n3onpeHa B EBponenckmx permoHax orpaHnymMBaeT
npoaykumto SIS; B AnoHum 6onbliasa vyactb, 6onee 90% vaet Ha knen. OxngaeTtcsd, 4To
mMupoBou cnpoc Ha SIS gocturHet 370,000 ToHH B 2010 roay, n cpegHerogoBoOw Mokasa-
Tenb pocta B nepmnoge 2006-2010 coctaBuT 5.4%; oxngaeTcs, YTO MUPOBOK cripoc Ha SIS
pocturHet B 2015 roagy - 450,000 TOHH, 1 cpeaHErogoBOW nokasaTenb pocTa B nepuoae
2010-2015 6ygnet 4.0%.
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B HacTosilee Bpemsi, cpeau OTe4YeCTBEHHbIX npousBoauTenen SIS HaxoamTca

Tonbko Kutanckun Hedptexummyeckmn 3asopg Baling no npons3BogcTBY CUHTETUYECKOTO
Kaydyka ¢ npoussoacTBeHHon mowHocTblo 10,000 ToHH/rog, okono 10,000 TOHH BbIXOAOB.
Ha npoTtsbkeHun Heckonbkmx net, Baling Petrochemical paspabotan Takue ToproBble
Mapkm kak SIS1105, SIS1106, SIS1188, SIS1200, SIS1204, SI1S1209, SIS1225 n SIS
4104 » T.4., B COOTBETCTBME C PbIHOYHLIM CMPOCOM; KayeCTBO MPOAYKTOB Yry4yLINNOCh U
MOXEeT MOSIHOCTbI 3aMEHUTb UMMNOPTHLIE NPOAYKTbl. OTAen NUTUA-NonuMepa KNTanckoro
HeTeEXMMNYECKOro 3aBoda CUHTETUYECKOro kayyyka paspabortan wabrioH, rge npous-
BoAcTBO SBS nuaupyert, a SIS n SEBS (rmgponpoaykT SBS, Tak HasblBaeMbIi rTnaporeHu-
31MpoBaHHbIM SBS) Nnpon3BogaTcsi COBMECTHO.

(2) MeCTHBIV pbIHOK

B HacTosiwee Bpems, YyBCTBYyeTCS AedUUNT MECTHOro M30MpeHa U 3TO Cepbe3Ho
orpaHunymBaeT npomsBoacTBo SIS. Heobxogmmo nocTpouTb YCTaHOBKY pa3genenus C5,
4TOObI 0BGEecneynTb UCTOYHUKAMW Cbipbs NS M30onpeHa M u3baBuUTCA OT OrpaHUYeHumn.
lMpegnonaraeTtcs, 4TO MecTHasi Npom3BoACcTBeHHas MowHocTb SIS B 2010 rogy 4OCTUTHET
20,000 ToHH/rog 1 40,000 ToHH/rog B 2015 roay.

B 2008 rogy, mectHasa npoaykumst SIS coctaBuna okono 10,000 ToHH, a o6bem
yuctoro umnopTta ns Amepukn n AnoHmm coctasusn okono 15,000 TOHH, cnefoBaTenbHO,
notpebnerHne 6bino okono 25,000 ToHH. MecTHbIM SIS ncnonb3yeTcsa B OCHOBHOM Ans
TEPMOMMAaBKOro Krnes: 3TUKETKW, CKOTY, OOHOPAas3OBble FMrMeHn4eckne cpeacrtsa M Tak
panee. o gaHHbIM onpoca, 3a nocrnegHWe rodbl PblIHOK TepmonnasBkoro kres B Kutae
CUNbHO BLIPOC, U 3TO MpUBENO K BbICTPOMY pocTy noTpebneHus SIS. lNpu BHeapeHUn
HauMOHanbHbIX NPUPOAOOXPAaHHbLIX NPaBuil U NOCTENEHHOE YryYlleHNe CO3HaHWUA Noaen
00 oxpaHe OKpyXatoLlen cpeapbl, Pe3Ko CHU3UNOChL NPOM3BOACTBO M NOTpebneHune xnopo-
NMPEHOBOro Kay4yyka, U COKpaTUIOCh 3arpsa3HeHue OKpyxarolwen cpedbl. Takum obpasom,
npy HOBOM BUWAE YMUCTO IKOSOMMYECKOro MNpoAaykTa, ObICTPO YyBENUYUICS BHYTPEHHUNA
cnpoc Ha SIS. OxuagaeTtcsl, 4To BHYTpeHHUI cnpoc Ha SIS gocturHeT B 2010 rogy - 36,000
TOHH 1 cpeaHerogoBon nokasatenb pocta B nepuoge 2007-2010 coctaut 12.9%; npea-
nonaraeTcd, YTo BHyTpeHHUW cnpoc Ha SIS gocturHet B 2015 rogy 55,000 TOHH, 1 cpea-
HerogoBow nokasaTenb pocTta B nepuoge 2010-2015 coctasut 8.8%.

1.1.3 bnaronosnyyHble ycrnoBus 1 HeOBXOAMMOCTb CTPOUTENBLCTBA NPOEKTa

Cbipbe ons M3onpeHa, nony4yaeTca U3 ycTaHoBku pasgeneHuns C5, a ctmpon ¢ yc-
TaHOBKM cTupona, MowHocTblo 140,000 TOHH, COBCTBEHHOCTb HEPTEXMMUYECKON KOoMMa-
Hun Jilin. Cbipbe rapaHTMpoBaHo. CTpoMTENbCTBO NpoekTa ByaeT urpatbh BaXKHYH porib B
pa3BUTUE MECTHOM XMMUYECKOW NpoMbilnieHHoCcTH ropoga Jilin. MpoekT pacnonoxeH B

3KOHOMMYECKOW- TexHomnornyeckon 3oHe Jilin, nmeeT xopolune ycrnoBusi, NMOMHYK UHGpPa-
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CTPYKTYpPY, U 3TO Oblno 30HOM HauMOHAlMbHOINo TEeXHOIOMrM4YeCckoro n 3KOHOMWU4YEeCKOro

pas3BUTUSA M NONb3YeTCA  NONIUTUYECKOWN NOAAEPXKKU, MOITOMY MSATKME YCIroBUS NOAXOAAT
ansa paspaboTkm npoektoB. Kpome Toro, COOTBETCTBYHOLME AenapTaMeHTbl MyHULMNaNb-
Horo npasutenbctea Jilin noggepXuBatoT NPOEKT, TakMm obpasom, cpeda paspaboTku
npoekta xopowas, pabota rapaHTUpyeTcs M 3TO BO3MOXHO U Heobxoaumo Ans CTpou-
TenbCcTBa NpoekTa.

1.2 CogepxaHne n obbem CTpoUTENbCTBA NPOEKTa

1.2.1 CogepxxaHne CTpouTenbCTBa NPOeEKTa

TexHonornsa npounssoacTea SIS aHanorMyHo ¢ TexHosornen no npomssoacTey SBS.
Ho npounsBoacteo SIS HamHoro cnoxHee, Yyem SBS. CuHTeTMyeckne metoabl SIS BKIto-
YalT TEXHWUKY OBYX PYHKLMOHANBHOIO MHULMATOPA, TEXHUKY TPEXCTYNeH4YaTon nogayv u
TEXHWKY CUHTEe3a.

(1) TexHuka TpexcTyneH4yaTon nogaudn

JInHenHbIn nonumep SIS nonyyaeTcs U3 LMKNOrekcaHa, B Ka4eCcTBe pacTBOpUTENS,
OyTMNUTUA MNn sec-6yTUnNnTMA B KavyecTBe UHUUMATOpa, TeTparmapodypaH B KadecTse
akTMBaTopa NocpeaCcTBOM TEXHUKM TPEeXCTyneH4yaTomn nogadu.

— [obaBneHne pacTBOpUTENS U CTUPOSia B Kamepy nonuMepusaumm, UHUUunpyeT-
CS peakums nonvMmepusaumm nepsoro 6roka npu Temnepatype 45-55 °C c cyuecTByto-
LM MHULMATOPOM M aKTUBATOPOM; TemnepaTypa peakumm koHTponupyetcs npu 50-80°C,
n Bpems peakuunmn coctasnset 20-30 MuH.

— lMocne 3aBepweHna peakuun nonuMmepmsaumm nepsoro 6noka, gobasnsercs
N30MpPeH B Kamepy nonvmepusaunm, MHALMMPYETCA nonmmepusaumns BToporo 6roka npu
TemnepaTtype 40-60°C, Bpemsa nHuynaumm coctasnset 5-20 MyH; TemnepaTtypa peakuum
KoHTponupyeTtcsa npu 70-120°C, n Bpems peakumm coctaBndet 30-45 muH.

— [Mocne 3aBeplweHnsa peakunn nonmMmepusaumm BToporo 6noka, B kamepy nonu-
Mepusaunn gobaBnaeTcs akTMBaToOp; OTHOCUTESbHLIN MokasaTesib JoDaBNeHHOro marte-
pun n nHmumatopa coctasndet 1.0-2.0; KOHTpoOnb TemnepaTtypbl Havyana He Hwke 70°C;
nobaBnaeTca MOHOMEpP CTMpOna, MHULMUMPYETCA TpeTur Brok nonmmMepusanmm n KOHTpo-
nupyeTca BpeM4d peakumn B TedeHne 20-25 MuH, 1 3aTem pereHepupyeTcs.

TpexcTyneHyaTas TexXHMKa cMHTE3a 1 pacnpegeneHus SIS y3kad, 1 Yacto nonaga-
0T 3arpsi3HsOLLME BELLECTBA, KOTOpPble NPUBOAAT K 06pa3oBaHU0 ANBNOYHbLIX NPOAYKTOB,
KOTOpble COKpaLlaT Npon3BoanTeNnbHOCTL SIS.

(2) MeTop cBA3bIBaHMSA

Mcnonb3yeTca UMKIOrekcaH B KayecTBe pacTBopuTend, OyTunutum wunu sec-
OyTUNUTUI B Ka4eCcTBe MHMUMaTopa, TeTparnapodypaH B Ka4ecTBe akTmBaTopa Afs ABYX-

3TarnHoOro Metoaa CBA3blBaHUA.
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— [obasrneHne pacTBOpUTESNSA U CTMpONa B Kamepy nonuMmepusaumm, MHMLMmpyeT-

Cs peakuus nonumepwusaumm nepsoro 6roka npu Temnepatype 45-55 °C c cywecTByto-
LM MHULMATOPOM M aKTUBATOPOM; TemnepaTypa peakumm koHTponupyetcs npu 50-80°C,
n Bpems peakuunmn coctasnset 20-30 MuH.

— lMocne 3aBepweHna peakuuu nonvMmepmsaunn nepsoro 6noka, gobasnsertcs
N30MpPeH B Kamepy nonvMmepusaunn, MHULMMPYETCS nonumepusaums BTOporo 6roka npu
TemnepaTtype 40-60°C, Bpemsa nHuynaumm coctasnset 5-20 MyH; TemnepaTtypa peakuum
KOoHTponmpyeTtcsa npu 70-120°C, n Bpems peakumm coctaBnsaeT 30-45 MyH

— lMocne 3aBepleHus peakuum nonumepusauumn BTOporo 6rioka, gobasnseTcs
ceasgyrowmnn areHt SiCl4 gna cBAsbiBaHUSA, obwmi Monb [06aBnEHHOro CBA3YHLLErO
areHta coctaBnsgeT B 0.25-0.30 pasa 6onblie 4eM mHuumatopa. CBA3yOLWNA areHT AOo-
6aBnsetca aea pasa. NepBbin pa3 oHo coctaBndaeT 70% oT obLiero kKonuyecTsa; U Yepes
10 mmH gobaBnsieTca ocTaBLUasICA YacTb, peakums CBA3biBaHUS 3akaHumBaeTcs nocne 20-
25 MUHYT.

MecTHble Hay4yHble uccregoBaHusa no paspaboTkn SIS Havanucb NO3gHO, U3-3a
aeduumta nsonpeHa NoOIMMEPHOro Kracca 1 u3-3a nos3gHero pasgenenus dppakunmn C5. B
1994, lllaHxanckas HedpTexnmmyeckass KomnaHma Jinshan ycnewHo 3anyctuna ycTaHOBKY
pasgeneHusa dopakumm C5, mowwHocTbo 25,000 TOHH/roa, 1 B pesynbTaTte 3TOro nosiBuUmcs
HaOEeXHbI UCTOYHMK M30MNPEHA, KOTOPbIN NpoKnaabiBaeT NyTb ANS OTEYECTBEHHON UHAY-
ctpuanmsaummn SIS. KomnaHum Yanshan Petrochemical, Baling Petrochemical, n Jilin
Petrochemical Companies nocnegoBaTefibHO BbIMOMHAT Hay4Hble MCCegoBaHus Mo
npoun3soacTBy SIS. Akagemus HedpTexMMmudeckon komnaHum Yanshan paspabotana Tpu
TOProBbIX Mapok npoaykumm SIS, 1 ero akcnepumeHTanbHas TeXHoNorna Goina oueHeHa
Kntanckonm Hedprexummen B 1996 rogy; Jilin Petrochemical Takke paspabotan JHY201 u
301 TOoproBbIx Mapok SIS, HO He Ha NpPOMbIWIIEHHOM MacwwTabe. HedTexnmmyeckas
komnaHus Baling Havana nccnegosaHus 1 ctana Beinyckatb SIS B 1994 roay, a B 1996
rody Hadana BbiNyCKaTb YK€ NPOMbILLIIEHHYH NPOAYKLMIO.

MpoekT pekomeHayeT NPUMEHATb OTEYECTBEHHbIE TEXHONOrMYeckne npoueccol; pe-
KOMEHAyeTCsl UCNonb3oBaTb TexHomnornveckne mctovHukn: China Petrochemical Baling
Petrochemical n China Petroleum Jilin Petrochemical.

1.2.2 OB6bem cTponTenbCcTBa NpoekTa

B COOTBETCTBUM C €MKOCTbIO BHYTPEHHErO PbIHKA, TEXHONOIMMEN, NCTOYHUKOB MU30-
npeHa u CTOMMOCTM OBOpyAOBaHMs, NOATBEPXKOAETCS, YTO NPOU3BOACTBEHHbLIM 0OBLEM
anactomepa SIS coctasut 20,000 TOHH/rog. NogoBoe Bpems paboTebl coctasndaeT 8,000
4yacos.

1.3 I'IporHos OKOHOMUYECKNX N coLmaribHbIX MoJib3
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1.3.1 OCHOBHblE MHAEKCHI AS1si MPOrHO3a 3KOHOMMYECKUX MOSb3

Mocne TOro, Kak NpoekT GygeT caaH B 3KCnnyaTaumio, OXWOAeTCs, YTO rogoBOW
cbbiToBOn poxon 6ymet 400 mnH. toaHewn, rogoBon obbem npubbinn Byaet 65.7 MnH.
toaHen (40 HanoroobmoXeHust), U CPOK OKYNaemMoCTn MHBECTUUMN ByaeT 5,4 nerT.

1.3.2 AHanu3bl coumarnbHbIX NONb3

3aBepLueHne npoekTa NpUHeceT 3Ha4YnTEeNbHbIE AKOHOMUYECKME MOMb3bl U paspe-
WKT NnpobnemMy 3aHATOCTM ANs YacTn paboyen Cunbl, U BHECET Ba)KHENLUMIA BKNag B 9KO-
HOMWYECKOM pasBuUTUM M CoLManbHOM CTabunNbLHOCTH.

1.4 OBwas cymma MHBECTULMI 1 NpuBreYeHne bnHaHCMpoOBaHME NpoeKTa

1.4.1 OOwme NHBECTULMM NMPOEKTA

O6Lwme nHBeCcTMUMN NpoekTa cocTaBnAT 359 MNH. toaHen.

1.4.2 lNpuBneyeHne puHaHCMpOBaHUSA

CamocTosaTenbHoe uHaHCUpoBaHue, couunarnbHoe UHaAHCUpoBaHWe U BGaHKOB-
CKUI KpeauT.

1.5 Cnocobbl coTpygHmnyecTBa

CoBMecCTHOe nNpeanpusTue, COTPYAHNYECTBO

1.6 YT0 BygeT nHBECTMPOBATb BHELLHAS CTOPOHA

O6opynoBaHue, TEXHONOMMA N 0OMEH «CNoT»

1.7 CTpouTenbHas nnowaaka npoekta

OKOHOMMYecKasi u TexHorormyeckast 3oHa ropoga Jilin

1.8 TekyLiee cocTosiHne npoekTta

TexXHUKO-3KOHOMMYECKoe UCCnefoBaHNe HaxoauTCa B CTafgumM BbINOMHEHMWS

2. BBegeHue naptHepa

2.1 OCHOBHbIE YCroBUS

3aka3uumk npoekta: Chemical Industry Bureau of Jilin Economic and Technological
Development Zone Administration Commission

2.2 lNpe3eHTauus 3akas4vmka npoekTa

3a pgecartb net cTtpoutenbcTBa M passutud, Jilin Economic and Technological De-
velopment Zone (manee 3oHa O3koHOMM4eckoro PasBuTtus) chopmMmpoBano XopoLuyko
NHPPaCTPYKTypy C MOMHbIMM MPOM3BOACTBEHHbIMU WM GbITOBbIMM ycroBuamu. LLocce,
oKpyxatowee peky, nHterpmpyet 30Hy QkOHOMMYeckoro PasBuTus C ropoacKkUM OKPYroM.
Bbinn nocTpoeHbl Takne 06beKTbI MHAPPACTPYKTYPbI Kak: 4OPOrM, BOAOCHAGXeHne, nMBHe-
Bas KaHanusauusi, anekTpocHabxeHue, nogaya napa M ceTb KOMMyHWKaumm v T.4., B
npegenax 44 kBM. y4acTka B OCHOBHOM 3aBeplueHo. CyToyHas nNpou3BOAUTENBHOCTb
BogocHabxeHust sogonposogHon Boabl aocturaet 80,000 TOHH, 1 NNaHupyemasi CyTo4Has

BMECTUMOCTb npombiwsieHHon Boabl 6yget 200,000 ToHH. B HacTosliee Bpemsi, OHO
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coctasnseTt 100,000 ToHH; 6bina nocTpoeHa ogHa KpyrnHasi NOACTaHUMA U 2 MareHbKUE;

cooTBeTCcTBME C obLiecTBeHHbIMM 3Hepropecypcammn TOL Songhua River, KomnaHum
TonnuBHoro 3taHona u KomnaHnn Xummndecknx BonokoH Jilin B 30Hax ¢ OTONSMIEHUEM U
nogayen napa, 4Ytobbl yooBRNEeTBOPUTb TpeboBaHMsS NpeanpusTUii, OCBELLEHME U O3erle-
HeHne npoekTa ObiNu NOMHOCTLIO 3aBepLUEHbl, 3TO NpuaaeT Xopollee BHelwHee n3obpa-

XeHune.

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.lv
Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014
https://makston-engineering.ru/



http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
https://makston-engineering.ru/

BUTADIENE /
ISOPRENE

STORAGE AND
DRYING

NPUNOXEHUE 2 — NPUHUUTNUANIBHAA CXEMA NMPOU3BOACTBA SIS U SBS

STYREME

PN

STYREMNE STORAGE
AND DRYING

SOLVENT

o

CATALYST AND
CHEMICALS
FREPARATION

[

SOLVENT
STORAGE AND
DRYING

POLYMERIZATION

=]

iid
.}

TAMK

¥

INCINERATOR

SFIRAL
ELEVATOR

N BAGGING
T BOMING —l

ANTIBLOCERMNG PRODUCT

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.Ilv

Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014 https://makston-engineering.ru/

Page 30 from 31



http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
https://makston-engineering.ru/

Page 31 from 31

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.lv
Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014

https://makston-engineering.ru/



http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
https://makston-engineering.ru/

