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Resouce Utilization of Carbon Dioxide (CO,) and Ethylene Oxide (EO)

to Create Valued Chemicals

ZHU Jianmin, Liaoning Oxiranchem Inc., President

KONG Fanzhi, Liaoning Oxiranchem Inc., CIO
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Outline

. Introduction of Oxiranchem
Il Sustainability practice in Oxiranchem
lll. Research on the immobilized ionic liquid catalysis

IV. Introduction of Oxiranchem's 30Ktons/years pilot plant

V. Vision and need of Oxiranchem
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OXIRANCHEM
OXIRAN CHEMICALS => OXIRANCHEM

Ethylene Oxide derivatived chemicals
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Ethylene Oxide EO/OXIRANE
—— A key Chemical intermediate and raw materials
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Ethylene oxide derivatives exceed 5000 types
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Oxiranchem main products portfolios
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Oxiranchem rank 215 on the list of top 500
domestic chemical companies
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2010.5. 20 Oxiranchem PO
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R&D Innovation Platform in Oxiranchem
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Domestic Flagship, Word Leading
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o Honor recieved by Oxiranchem
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2017.4.16
CPCIC Epoxide derivatized fine chemicals committees founded
Mr.ZHU Jianmin was elected as the Chairman
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April 17-18,2017
The committees organized the 2017 international Epoxide
derivaed fine chemical forum
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World-wide experts participated this forum

B 1120 Feedstock pricy
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Mr. Zhu delivery a speech:

Current situation and developing trend of PCE macromoner in China
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o 2007-2017

Oxiranchem logistic layout along the coastal and Yangtze river area within 10 years
The ethoxylation capacity reached 1200 ktons/year
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With east china and westsouth china as the center

Fully supply customer and

Increase Oxiranchem's compete ability
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Outline

. Introduction of Oxiranchem
Il Sustainability practice in Oxiranchem
lll. Research on the immobilized ionic liquid catalysis

IV. Introduction of Oxiranchem's 30Ktons/years pilot plant

V. Vision and need of Oxiranchem
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Where is the potential EQD?
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Logic strategy of the sustainability in Oxiranchem
Big Trend, Macro market, Less competitive, Top-end
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Hot Research:
Carbon dioxide reduction and resource utilization

2

The theme of this report:
Technical solutions to climate change
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EO and CO,
o IHLE — LS T .
SHFR: C2HA0, 4T B: 44.052, MREEH Qe cos =ik
(kd/mol): 1262.8, \
o ALK T O T ﬁi:rc%
MEHR: BESME, BR(CC): -112.2, HXNE T @ FTE
BE: 0.8711, ¥A(CC): 10.4, A (°C): %% ‘

<17.8(0.C), BIEMKFR%(VIV): 3~80, FI#R
BEECC): 429, BBRA(C): 571, BWfFEME:
5K DR HIRE, REETEE. Bf.

o fhEMR

FEEFER, BEFSUHEVMREFFMBIR L

- FoEZERERSE

. I ZERERR . ST EAER

- T TSRS — o1

- Fer _EALERE TR E 02 J R T A

g 0w

‘;ii;%;i:‘—; smggﬁﬁ~*3;ii::;4~e_‘ ;



24 \\\\"”/4

7 N

B2 T50XIRAN

Molecular Interconnection

o NELKE—F=JuIBE, MERFAERKKS, BEREFHRMN,
HREBHARERNAE, FrRrHE RS0 G 8RR HER
RET o

o —SFMHHE—MHNBRFBENSHLEY, BEELRELSH, HIEER
FERE, B, EhFERNTERE —EREZETHIR.

“EAMBRAIA R L Jor & O RERS 7 SR B [ L -

o
O = co. Cyclization - O)j\o
2% /

EC

EO




25

Y

Wy,

Z N
B2 T50XIRAN

\

Thermodynamics properties

RS MR co, EO
aTE A4 44
HEHR (C) -78.45 10.5
fEE#HE (kJ/kmol-K, 25C, ¥E) 37.44 48.50
R IR (MJ/kmol) 16.4 25.8
FRUEBRESXE (MJ/kmol, 25°C) 0 -1218.0
PR E HEE (MJI/kmol, 25°C) -394.4 -13.2
AR BB (MI/kmol, 25TC) -393.5 -52.6

> ERERAERK, REBRRERRERZVIRHNEERS, ZEREBERS
B, RN TRREEZREA ATELRMN, FX AR E

> COMItRHEABIEIZ K TEO (T15%) , HBICO, MR Btk Fa € i X TEO.
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Reaction of E0 and C02 to form EC

CH2 CH2—0
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RNARZR | R JR B HE A PR IR RL7A
(MJ/kmol, 25C) (kJ/mol-EQ)
EO+CO, |EO+CO2-EC  |CO,(-3935) | EO(-13.2)|-61.13

EO+H [ | EO+MeOH—EGMM | MeOH(-200.94) | EO(-13.2) | -94.61
E

EO+NH; | EO+NH3—MEA NH;(-45.90) EO(-13.2) [ -125.57

> RBIYEME: EO>NH; > MeOH > CO,; RM#H: NH &R > MeOHE R > COMA &K
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HFRIEEERICO2 “MRik” T Z HiEHEEORREE.
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DMC Market is potentially huge
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4 Potential New Fields — DMC Product Chain
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The importance of ethylene glycol

L_BEBREMFAEBBEMNREATER, TR TEEAERP IR,
R A ARAREER R EEF . H8EH. RETEESR U RESDE.
20164 BRI 5% 2 —F52641. 5 5 i,

FEREMAZ-HEEFERNHETEE. 20084F, FEL_BEHE
725. 53, H4FER40%; Z20154F, FEHFLZFEGAR|1315 50, S|
2EFRI53%, FEEERANERZ _ERERT L. BEFEZBREE
B, HELEHEEBRFTR, EAEHD, EJLEHDOEHLES
AR, RYEFEOERKRKALTIR. —

1200 —

1000 —

SO00 —

zgwww

000000000 ﬂalﬂ l’? Z;_-ﬂ;'ﬁéﬂi l‘-‘-ﬁ.




31 &W///

--

74

B2 TZ0XIRAN

The importance of EO and CO2tc EC/DMC/EG

@® OMEGASEYEFZ_EERIEEM, FTHZEESH .
@ FREEFRASZER

@ EC. DMCEARHEITERIIEmEENH, SIEHEEIE.
@ S —SFHEABREFANZFEESEN.

® FrRERE ZEEHnBYT b B A sl

A, B4k H20024E BT 86 < H A SPE0 S

cozi%f_FﬁEcH’JE?%ﬁJ%S ENMAFK.




32

Ay

-
-—

P

B2 T50XIRAN

IN

The catalytic technology of
EO and COzis the key factor
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2013, 92 Oxiranchem and Process
institue shake hand
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Outline

. Introduction of Oxiranchem
Il Sustainability practice in Oxiranchem
lll. Research on the immobilized ionic liquid catalysis

IV. Introduction of Oxiranchem's 30Ktons/years pilot plant

V. Vision and need of Oxiranchem




36

N2
N

B2 T50XIRAN

lonic Liquid properties
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101
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o e 12.8 MPa
= -
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o = Maphthalene + L
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*"Academy ZHANG Suojiang team make big progress in IL
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Outline

. Introduction of Oxiranchem
Il Sustainability practice in Oxiranchem
lll. Research on the immobilized ionic liquid catalysis

IV. Introduction of Oxiranchem's 30Ktons/years pilot plant

V. Vision and need of Oxiranchem
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4.1 Wordwide Process Situation
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DMC process technology situation in China
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4.2 Impression of Process instute from Oxiranchem view
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IL immobilization technology
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Strategy Cooperation
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Roadmap of the new process
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EC/DMC process flowchart
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Preparation for manufacturing
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the Innovation Fruit of Oxiranchem
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4. 6 Product portfolos
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4. 7 Innovation Points
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. Intensive hydrogen bond and Immobilization
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2 . Reactor Designhn
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3. Process intensify
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Tentative realization
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Innovation with No End!
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11. Vision and need from
Oxiranchem
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“™ With national-wide logistic and factory layouts, Oxiranchem
prepare to face a new stage of capacity release and value creation.
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Oxiranchem DMC project ‘
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Ethoxylation reactive distillation
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Oxiranchem Mission
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“13.5” Oxiranchem Development Strategy
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Sustainability stratery of Oxiranchem
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Joint Contribution Collective Sharing
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