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S~ Tz EFREN R

ATz dE A RATR Y ke BT R F A N E
PD/MA £ i 45~ = % & * f45~" = FE /T * fJ4HSHUL{- SHU2)
EAh A E - e sg ME T B AES

1. 9% F il

Hiag MeE A far g kend 52 23 CO>CO¢ @ fu4r 2,09
;%ﬂﬁ{@pm+%§;;ﬁ_cofrcozga :‘ii"ifff A CH4 2 -k o

"uziF s :  3H2 + CO— CH4 + H20
4H2 + CO2> CH4 + 2H20

Sud-Chemie 2 17 % it £ g 4ii % @ w3 (F il B 260C ~280C)*
€38 2] (F Meif B 210C ~220C)> B % Siid-Chemie = 7] & 67 % it 1§ 4o

S5 METH METH NiSAT31RS
134(C13-4) 150(C13-LT)

iR 260~2800C 170~190°C 210~220C

&£ | NiO 20~25wt% | Ru 0.3wit% Ni(NiO)50wt%

s PR 38 7 TR Er Ry

372 hE A kTR T S F R (NIKK 2 P 2 AR GEA] 0 F iR
R 210C~220C » =it & foff 41 & ‘“?é%ﬁﬁm 8 4 200C 11
2 COA 2 F 7,3 w 5 440 Ni(CO);» Ni(CO)- = & £ F 442 7 -
SRR R T RSB R A
RS ESE YL MR Y 5T 3 TR R R
monk 2 4 EHIHEIILEKE AR o

TR

A ekl -23C

A8k 42.3°C (liquid @room temp.)
7 f& R 1%t benzene, either, ethanol? ;3 »+ -k - ﬁ%f@i : ﬁﬁﬁ
g%ﬁ:*w%w,iﬁ*w’ﬁ%ASOmmkaﬂ )7
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3%iﬁ B, Kg/l @ <1.05
4.3 % #% milg : =120
BB s R, Kgf 4k =150 & AL R
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Chemical equilibrium regarding the formation of nickel carbonyl

Formula: Ni + 4CO --> Ni(CO),
Composition:  CO 2200ppm in H,

1.0E+04 l .
10E403 -t fo
1.0E+02 |- ¥oom ot
10E401 p—---
1.0E400 -
10E-01 p—-----
10E-02 p------
10E-03 p-----
10E-04 fp-----
1.0E-05

L L -

Concentration of Ni(CO)4 (ppb)

- - —— - ———t-——t - ——F - - —F— -
R Lt LTl Py Sy

- — - — — 4 ——— - — 4

S N U

40

(=1}
=

80 100 120 140 160 180
Temperature (degree C)
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1. Formation and Decompaosition of Nickel Carbonyl
® Formation (<100 deg. C)
Reaction: Ni+4C0O —> Ni(CO)y
* Activated N1 metal easily reacts with carbon monoxide to form nickel carbonyl
at the temperature lower than 100 deg. C, especially at around 60 deg. C.
(We have never observed the formation of nickel carbonyl at the temperature higher than
100 deg. C 1n our laboratory.)
* Liqud nickel carbonyl 1s formed on some parts of equipment at around room temperature.

® Decomposition
Reaction I: Ni(CO)y —>  Ni1+2C+2C0;
* N1 metal deposition may occur at some spots of equipment at the temperature higher than
100 deg. C by decomposition of Ni(COy).
Reaction 2:  2N1i(CO)s+ 50, —> 2Ni10 + 3CO,
* Nickel carbonyl 1s decomposed by air, oxygen or ultra violet rays at room temperature.

m T i E R R

whE AL E R 4T R F g4 3% Sud-Chemie2a 7 2
NiSAT31RS f# 4 » F]t + %ﬁft“ # ¢ & Sud-Chemiex 734 B % 2 2 &
ARFIF o ET R F R EIARAT

A

R-1301 L H2 product

D-1304

A 4

E-1307
C.W.

\ 4

LR A IS
¥ 4% 2. p 1 97.07.03 7 5B0-HRD-06-10
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R1301 Design operation condition

Description Inlet Outlet
1 H2(mol %)
95.66 95.12
o)
2 CO(mol %) 0.49 <5 ppm vol
3 CH4(mol %)
3.85 4.39
4 C2H4(mol %)
0.49
Flow rate(Kg-mol/hr) 782.98 775.34
M.W. 2.68 2.71
Flow rate (Kg/hr) 2132 2132
Temp(C) 288 324
Pressure (kg/cm2) 30.77 30.28
R1301 Normal operation condition
Description Inlet Outlet
1 H2(mol %) 95.6~98.1 95.6~98.1
2 CO + CO2(mol %) 0.15~0.40 <0.00001
3 CH4(mol %) 1.5~4.0 1.9~4.4
4 C2H4(mol %) 0~0.05 0~0.05
5 C2H6(mol %) 0~0.03 0~0.03
Flow rate (Kg/hr) 1700~2132 1700~2132
Temp(C) 260~264 268~274
Pressure (kg/cm2 30.2~31.4 29.7~30.9
H2 specification
H2 95.8 mol%
CO & CO2 10 ppm vol
CH4 4.2 mol%
S 1 ppm vol
d >t NISAT31IRSff 4% £+ A 301> 5 AP R S TR

LR I
¥4 % p :97.07.03
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1. After loading under normal atmosphere carefpllyge the reactor free of
oxygen using nitrogen.

The hydrogen gas can be directly fed to the reaatoambient temperature.
Pressurize the system with the hydrogen gas tod#gm#gn pressure. The
hydrogen gas should be dry.

2. Heat up the catalyst bed at approx.100 'c par bsing the total gas stream.
The heating up period should be kept as short asilple until the catalyst
temperature is above 200 'C. Care

has to be taken not to bring any person In contattt the hot effluent gas
during this time. No nickel carbonyls are formedetnperatures above 200 'c
with the typical carbon monoxide content of 0.3v0l % in the hydrogen gas..

3. To fully activate the nickel catalyst it is reemended to heat-up the catalyst
bed to 270'c and hold this temperature for 1 - Ar&lowhich is generally
sufficient to obtain full activity. Check the watezlease from the reduction of
the small amount of NiO which was produced after finll reduction for easy
transportation and handling.

4. As soon as the water formation stopped, coolrdtve catalyst bed to the
design operating temperature and check the effloenthe residual carbon
oxide traces.

2.C24% i* RN &

Front End?| j§ &1 %

PR AR i i 24 2 5 B3 2N e e Bhgp it -
EE R R g & e A 2 g 202 (1) DMF F 0 (2).
Heo Ao d oom s e L A KARS o @ 2 M4 & 4 S Front End”z "Tall
End’s # 3] » Sud-Chemiets5 24 2 - SUd-Chemie®7 4 & i ¥itp % B L >
#4 AT 5= 4 54 i 4-(1).0leMax Series—% »cit & it j§ 4-(C2/C3/C4):
(2).PolyMax—= 2 § # R & ¢ % 2 3 % H W jf 4 - (3).Actisorb Series—3 it
# ¥ 47 {4 o SUd-Chemies FRAE % 5 0 & 556 i efif 4 > @7 rse-% 3t Olefin
i CfPH-E3TE L 5 OleMax> # # C2/C3/C4A end - fR4i ul & & 5
OleMax2xx/OleMax3xx / O leMax4xx 4c ™ Z #1if :

[ R
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Application New Name Old Name

OleMax250 G-83A
C2 Front End OleMax251 G-83C
OleMax252 <NEW
OleMax201 G-58C
OleMax202(custom cat.)| G-58C
C2 Tail End OleMax203 G-58D
OleMax204 G-58E
OleMax205(custom cat.)| G-58E
C3 Vapor Phase OleMax300 G-55A
OleMax301 G31-1-01
OleMax302 G-55B
C3 Liquid Phase OleMax350 G-68HX
OleMax353 <NEW
C4/C5Selective Total  |OleMax450 <NEW
Hydrogenation OleMax452 T-2464B
OleMax453 T-2464DX

C2 Front Endi /£ 1960# i B 4sr 2 g i 4 fI gLt 5 4
B A_Ni - = F] 5 2 Ni ff4ehe 3 lostfi < > 1970 B 4 #3812 Pd £
B0 e gt fE L B R A~ - Z_§ 11 CO j\ig%t z ﬁmﬁi,ﬁ]@(_ A de a
COEG T M +eiERHM ke GHBRL I+ 2 =) L1990 4> 22 Pd 3
ARt TR B A S RIRT REIR 0 4o 2 AQ 4T "E 1L CO 4
EH I 2% 4 o pa SUD-Chemieh #7070 C2 Front Endifl 4 = OleMax254»
e OleMax254 = 23k % A 7 7 ¥ & & & ## 54> & OleMax254 &_1
OleMax2515 zh # K i {7 20 2 145§ S T ff 414 i R132 4p #2037 OleMax251
m % OleMax2543 ™ 7| gt -
(L) B infE TR -7 B A R R B T F
(2). e HCOT MR G B EH AT L 47w

(3) i 4 el 178 &

[ R
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(4) 1 e 15X B

Rl CO 900ppm CO 250ppm
Selectivity Selectivity
OleMax251 74 28
OleMax254 75 74

OleMax™ 254 (optimized G-83C)

* OleMax™ 254 is a high performance cat.

- catalyst based on the well proven
OleMax™ 251 technology — with tab. carrier

* New production method greatly

expands operating window >100%

Operating Window, Standard Test

OleMax
254

OleMax
251

0

10 20 30 40

Delta T, oF

* No runaway in severe lab tests of low

CO capability, CO swing tolerance

« Ethylene selectivity increased ca. 20% relative to OleMax™ 251

Selectivity improvement > 20 % relative compared to benchmark

100

50

a0

70 4

40

Selectivity [%]

20

OleMax® 251

OleMax® 254
=
\
==
_
_

95 %

C,H, Conversion

100 %

Sud-Chemier 7 £_2009% 2010# & 723 +* OleMax254{ #r=nFront End
FI4 R IRE TP o B fPEL2 Ao

B £ 3 &
wH %z p 1 97.07.03
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OleMax™ 250 OleMax™ 251 OleMax™ 254

(G-83 A) (G-83 C)
 Active Metal. Pd Pd Pd
~ Promoter Ag Ag
_ Balance Balance Balance
. shape  Tablets Tablets Tablets

Tail End 3] i & 11 %

Sud-Chemig&_1960# * ¥ 4~4 & 11 Pd 5= Base:1 G-58Bjf 4> & 1
1980 # 4 # & 11 G-58C@R = OleMax201/202)y G-58C ff 4~ &2 Pd %
Base> &3 4v » Ag § ¥ 412 4 (Moddifier) » & F2 %3 it £ B E 4 » chCO
B Ma mARASAp R SERM o T & Tail Endjf £-%F B 54

7 4 2 A o0y A4 i34 & B
G-58B 1960’s Sphere -
OleMax201/202 1980 Sphere Ag
(G-58C)
OleMax203 1987 Tab Ag
(G-58D)
OleMax204 1989 Sphere Ag
(G-58E)
G-58H 1994 Extrusion Ag
G-58l| 1996 Extrusion Ag
G-58C TH 2002 Tri-hole tab Ag
OleMax207 2006 Sphere Ag

p 7 SlUd-Chemieh #7/§ 4+ 5 OleMAX207 +* OleMax201} * 7| 2k
(1) L A8 Lk i 1507

Bk B R OleMax201 OleMax207
e iTX #ic
A= Hp 35C 45C
30 = {$ 40C 47C

LR A IS
¥ 4% 2. p 1 97.07.03 12 5B0-HRD-06-10



60 % {5

55C

49C

90 = {5

68C

51C

e iT=x #ic

OleMax201

OleMax207

A= 2y

95 %

95 %

30 % {5

80 %

90 %

60 = {5

65 %

85 %

90 =% 1

55 %

80 %

Sud-Chemie‘s Lab Testing : Increased Selectivity

100
90
80

C2H4 Selectivity at 70% C2H2 Conv., %
14}
o

OleMax®201

LR I
¥4 % p :97.07.03

20

40 60

13

80

OleMax 207
Vs
QOleMax 201
Accelerated aging
test at 70%
conversion

100
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Siud-Chemie‘s Lab Testing : Stable Activity

20

80

70

60

50

Bed Temperature (C)

40

30

~2FET WL o

—e— OleMax® 201

20 40

—_——

s

/

60 80

HOURS ON STREAM

1195 Sud-Chemie i ¥ & # 5% » 4 OleMax201{ # = OleMax207
=795 608 ~120 2 ~("LF BF LA A IR) ML ffi- £ DTS
PE A2 ERHPLFIRE L0%E > - #anci 95 708 F~> x99 1

ATz e R d iR B E gk (T IE

4T

%’/4

OleMax 207
vs
OleMax 201

Accelerated aging

100

test at 70%
conversion

Design Data of R-1360A/B (for reference only)
Compositions(mol %) Inlet (Stream 1) Outlet (Strez)m
1 |Hydrogen 0.00 ~ 0.00 0.02 ~ 0.02
2 |Carbon Monoxide 4 ppm 4 ppm
3 |Methane 0.02 ~0.02 0.16 ~ 0.22
4 |ACETYLENE 1.83 ~2.50 <2 mol ppm
5 |ETHYLENE 84.65 ~ 86.65 85.48 ~ 87.72
6 |ETHANE 13.44 ~ 10.77 14.27 ~11.98
7 |PROPYLENE 0.07 ~ 0.06 0.07 ~ 0.06
Flow rate & conditions
Mass Flow, Kg/hr 113,622 ~ 107,994 113,934 ~ 108,4
Molar Flow, Kg-mol/hr 4,015.62 ~ 3,826.04 4,022-19,834.40
Molar Flow, m3h @ T & P 4,389.0 ~ 4,186.0 4,996.0,833.0
Molar Flow, Nm3/ha o°c, 1 atm. 90,006 ~ 85,757 90,153 ~ 85,944
Molecular Weight, Kg/Kgmol 28.30 ~ 28.23 28.338:2/
Temperature)C 43.0 51.0 ~54.3
Pressure, Kg/cfg 20.75 19.03

mGEL:3 8

wH %z p 1 97.07.03
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R A R SHR Y e SLE R R AL R AT

,fﬂ I"Jr?ﬁ:
140 & B* wt% @ 0.020< Pd <0.040
2A5k 2 4 ] Ik (B 2~4 mm)

(& +3)25k 2 &, i (E/E2~4mm3  3~6 mm),
T35 90%) &, #HF 4K iEKR(E 1.5~3.5mm, &£ 3~8 mm)
3EE R R,Kg/IL <0.75

4.4 % f,mlg  :>20
SA MR, Kof >3
HOMRFR S EF BB AT S 2 0 AkRF ]2 2 ppm mol -

3.C3a i“* A &

C3 & R4 i & A0 4 ¢ ch? Ao 2(Methyl acetylenejr i =
(Propadienef # 4 c4e & o2 -

C3it & F pd4r :

Methyl Acetylene ,—> Green Qil.
+H, Propene —————> Propane
+|—<I2
Propadiene

Sud-Chemies & 7 PD/IMA & 4p ff -8 % & G-68H- R {g& kE 3
G 681> £ ¢ & 11 OleMax350° R& &7 5 OleMax353C  f§ 4%) - Sud-Chemie
4‘»\Olel\/lax3501f'B 4o T _Pd % a;\ 1 AI203 4 & ek o] 2 o 05 T Rk e
#/Fﬂ ’ ZZ‘I%—" ﬂ’iﬁ’»'d:lh Bl S BB hF Ry T AT R (1)Pd
A H G- I)~ (QPd # @ ~ (3)? £ (40 AI203):2 5 ~ (4)Pd 2 £ ~ (5)
®ae# Promoterfris 45 £ & Ag) - T 4 ¥_G-68H~ G-68I - OIeMax350ﬁ¥j A
,]:}_%‘wb a8

f 45 A G-68H G-68I OleMax350
Pd(wt%) 0.2 0.2 0.3
Fe 48 % & (Bulk 1.0 1.0 0.48
Density)
Pd(g/L) 2.00 2.00 1.44
Ag 1RE | - 0.1 FF 4r

[ R
¥ 4% 2. p 1 97.07.03 15 5B0-HRD-06-10



A5k Ext.(R ® = 3]) Ext. Ext.

+ ¢]-(mm) 2.5 2.5 1.5

BET # & # Low Low High
Pd 4 431+ Medium Medium Low % &

Sud-Chemie & #7 f§ 4+ 5 OleMax353 (= # p % L105 f§ 4
OleMax350)> & # #_OleMax353% OleMax350:7t #i

LRy OleMax350 OleMax353
Pd(wt%) 0.3 0.22
Fe %8 % & (Bulk Density) 0.48 0.55
i # 14 (Conversion50%) 75% 85%
C6A 2 % 240 ppm 180 ppm
d P47 ﬁ A= A g 4 OleMax353rt OleMax350:Pd * & #i 4 e iE
#FELEB 0 FB(CO) B oo
3724 C3 4 * F BinffdcT™ ¢

H2
To Propylene
Fractionator
D-1430A/B R-1430A/B D-1433 V-1450
TN SN v ()
Y >
E-1430
C3 From
Depropanizer
OVHD
N

C3recycle to
Depropanizer
V-1410

Fig. PFD of MA/PD Selective Hydrogenation Unit

[ R
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Design Data of R-1430A/B (for reference only)

Compositions (wt %)

Reactor inlet withp H

Reactor outlet

1 |HYDROGEN 0.164 ~ 0.162 0.016 ~ 0.016
2 |METHANE 0.085 ~ 0.094 0.085 ~ 0.094
3 |ETHANE 0.002 ~ 0.002 0.002 ~ 0.002

4 |PROPADIENE/METHYLACT 1.978 ~ 1.958 0.024 ~ 0.050
5 |PROPYLENE 94.011 ~ 92.894 95.037 ~ 93.883
6 |PROPANE 3.721 ~ 4.888 4.796 ~ 5.952
7 |BUTADIENE/C4ACETYLEN 0.012 ~ 0.001 0.000 ~ 0.000

8 |BUTYLENES 0.027 ~ 0.002 0.040 ~ 0.003

Flow rate & conditions

Mass Flow, Kg/hr

108,982 ~ 124,643

108,982 ~ 124,643

Molar Flow, Kg-mol/hr

2,675.61 ~ 3,058.21

Molecular Weight, Kg/Kgmol 40.73 ~ 40.76
Temperature C 36.8 ~ 36.6
Pressure, Kg/chy 25.89 ~ 25.89

I ¥ ATt

ZdEA kTR * 5C3 4
SELR E
£ 5 Wt% :0.20=4 <0.32
2254k 3 3k (2 2 2~5 mm),

“ )
7|

k(R4 2~4 mm, % 3~6 mm)
% 3~8 mm)

L s

RS

1.5~3.5 mm,

(F &7z &

ﬁi ©90%) £ i1 £ ik (

% M% mfg =60

FAs R, Kol =23 (30T oE

gj—%?ﬁ%ﬁ—*ﬁ%—@ FHEFBED
ppm mol-
4.CAZ 454 %
EAVA & i 41 %

EA(z %a H)IVA( 2 i o ) - 3t 3 3t CrudeC4Y
« Pd 5 baserff 4 > A

- 4

L F 12 Cu gt

F R AT 9757

[EIAER:
[ e

13

- 97.07.03

17

& § ¥ EAIVA 3

v AP T ez gluikR 7ol 500

» EAIVA 3 i+ 3
it 137 = Jf.:ii
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H2
EA(Ethyleneacetylene) VA(Vinylacetylene) == 1.3Butadienel-Butene
Pdz Cu

7 Pd 5 basesff 43 T £ B EH M B A 2 Cu s base
A ER MR LI e g o A=t SUd-Chemiefi Zptfaa i
WiE i G-682 G-68lpt = faff 421 Pd & 5 baser 4vivic 2 g HiE
PR E/HM(MP 137 2% lost)r B LR i o

9. 7 = ’ﬁé’j&]@_i it fFH-(SHUL4r SHU2) 1 &

FrofEE P B AENIFI P2 - AT ER 4 1 OCT(Olefin
Conversion Technology] 42 - OCT % 4% % Lummaszé’bp B AR o /AR
PETHFECGFAAFRER G HiENIFA T o [/ H(PE )T
O5# A5 F 2 1l-p gy B E£EFENOCT @Azt 10f'i' B
%Y A5 4 2 EF A 5 250KTA # B 37= #5334 it » 63KTA -

7= 4 OCT @Az ¢ 45 ¢
® C4s:zH M 4 i+ % % (SHU Selective Hydrogenation Unit)
® i F 47 & 4L (CD DelB Catalytic Distillation Deisobutanizer)
® gk 1 ¥(OCU Olefin Conversion Technology unit)
OCT i & F Ji ¥
Metathesis : Ethylene + 2-Buten® 2 Propylene
Isomerization:  2-Butene<-> 1-Butene

T pEEEL E(SHUPE T R CA Y T s ﬁmgﬂ b T
2-Butene/1-Butene(B2/BH_k * 0.6~1.0 #% % = 3~9 z & » 2-Butene
/1-Butenedj % ¥t OCT @ fedk it g § f1> 7 SHUL Az &% »7 - 5 554
A2 A P (TRF o

[ R
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FTZ 9T Z FE BT FIE(SHULY R fE 4T
Hydrogen
C4 Feed T ®;\
R-2101
SHU-1
To WET
) FLARE
E-2101
D-2101 C4 Raffinate
_Q>——' To V-2131

FTZ BT E BT I HH(SHULE N (F i e

p==

Recycle C4

<

Fig. Flow Diagram of Butadiene Selective Hydrogenain Unit

Design Data of R-2101 (for reference only)
Compositions (wt %) Inlet with H2 Outlet
Stream 1 Strem 2
1 |Hydrogen 0.1530.145 0.016-0.014
2 |Methane 0.68+0.551 0.687~0.551
3 |MAPD 0.004~0.006 0.006~0.000
4 |Propylene 0.080~0.090 0.086~0.090
5 |Propane 0.000~0.002 0.0006~0.003
6 |i-Butane 1.031~1.042 1.031%1.042
7 |i-Butene 19.424~19.458 19.424-19.458
8 |1-Butene 33.540~33.582 34.946-34.982
9 |Butadiene 3.942~3.907 0.496~0.456
10 [t-2-Butene 8.449~8.473 8.800-8.827
11 |c-2-Butene 27.002~27.045 28.686-28.726
12 |n-Butane 5.319~5.327 5.469-5.479
13 |Pentanes 0.371~0.372 0.3720.372
Flow rate & conditions
Mass Flow, Kg/hr 450,640~452,640 450,648 452,640
Molar Flow, Kg-mol/hr 8,503~8,464 8,202~ 8,202
Molecular Weight, Kg/Kgmol 53.12~53.36 54.8%455.07
TemperatureC 50.30 78.69
Pressure, Kg/cfg 19.36 18.55
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Design Data of R-1701 (for reference only)

Compositions (wt %) Inlet with H2 Outlet
Design Case Stream 1 Stream 2
1 |Hydrogen 0.024-0.020 0.00%~0.001
2 |Methane 0.0220.021 0.022~0.021
3 |MAPD 0.11~0.123 0.11%40.123
4 |Propylene 0.000~0.001 0.006~0.001
5 |Propane 0.000~0.003 0.006~0.003
6 |i-Butane 2.402~1.588 2.402-1.588
7 |i-Butene 41.145~45.462 41.145-45.462
8 |1-Butene 19.061~18.507 11.79%11.726
9 |Butadiene 0.083~0.090 0.005~0.006
10 |t-2-Butene 18.359~18.616 23.629-23.501
11 |c-2-Butene 10.323~10.351 11.816-11.752
12 |n-Butane 8.241~4.940 8.843-5.540
13 [Pentenes 0.223~0.278 0.223-0.278
Flow rate & conditions
Mass Flow, Kg/hr 37,673~5,789 37,673-5,789
Molar Flow, Kg-mol/hr 674~104 669~103
Molecular Weight, Kg/Kgmol 55.93~55.70 56.28-56.21
TemperatureC 50.3 61.5
Pressure, Kg/cfg 19.36 6.72
®FELI3E
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Reactor temperaturé, Inlet  Outlet

Start of Run (S.0.R.) 58 94.8

End of Run (E.O.R.) 163.7 190
Reactor pressure, kgG/ém 30
LHSV, hrt 3.35
Max. feedstock flow rate, kg/hr 70,488
Max. top diluent oil flow rate, kg/hr 281,95

1

Max. makeup hydrogen flow rate, 923
kg/hr
Purity of normal operation, mol % 94.95

g4k £ 4 5 0 Alumina-supported palladium catalyst
1. Pd content: 0.3 dry wt% min.

2. Size & Shape: 2-4 mm in sphere, or equivalent.
3. Bulk density: 0.63 g/cc min.
4. BET surface area: 85°%g min.
5. Thermal weight loss: 5.0% max. (in stagnanaaB40°C for 1 hr)
BB {5 0 277 0 i~ depentanizef % 1 T A gt s £ B AL
R

[ R
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Styrene, wt% max. 0.5

C4 and lighter, wt% max. 2
Siud-Chemiex @ #1424 & enBl 2704 — &4 i ff4- 5 OleMax600 % 7] & i fj
¥ 24 EHE Pd 2 £ 0.320.040 wt% (dry base)LOl @ 540 C max.
5.0% Bulk density 068+0.05 g/cc Surface Area 105+15 %y o 12 + % ¥ ;% &_
ATz - s d CHRE - RA Sid- Chemles& J‘J\ SR TR chiE i B 5
NERES R FJI’*FE‘\ A E R E AR 5 Rk Lummas# ik 3 2R
Farge v o o H S Goa { #o ﬁ”*a’f&“*\lrami%’7»115’:#?1&:1“\0

FATZ 4SS @ R R T

1.7 4 EZN RS

2B R B = 2.5 Ib/mm(ASTM D4179-88a)

sappmn ERESiLo Aok ES
Phf R R REAEE AL 3 EFFEHI S L E oA
Sud-Chemie= & & ¥ 7 % B FF A8 (* fR4L 0 2 o P45 ??F ﬁ%iﬁ-m
Sud-Chemiex @ 2 g #-H 4 & 4 k9 Co-Mofr Ni-Mo 4 1 2 s o 93
FAEAL T o dogt gi‘?ﬁ st W‘}“l‘m#’ b0 SEARFIRBPEITEI RIS TIFR AR

"-"ra "?J B

Bt e g ert — R R i AR i 4
Bz i*fF4- 5 OleMax800 i 7 #

Sud-Chemiexs & 974 & enBlj2 7 =
z = B 5L 4 - OleMax8061- OleMax807> # ¢ OleMax806ff &-p z <&
BE_Mo4frCo’ # MoO =17 & 204£1.0 wt% CoO¢ez £ 5.0+1.0 wt% LOI
@ 540°C max. 5.0% Average Crush Strength min. 36 Bulk density 060+0.08
glcce ¥ — # OleMax807ff 4 7 4 B E_Nif-Mo' 2 MoO ez £ 17.5+1.0
wt% - NiO 77 & 3.8+0.5 wt% LOlI @ 540 °C max. 5.0% Average Crush

Strength min. 36 N Bulk density 060+0.08 g/ce
ANFRFPZ v T EDAE M FRERTRAF BFER RHGD

Fmo BF BEERe Z44r(Quenchit B > 2Xa AT2 g end i WA R A
Ktk fr:&ggﬂ'l # oo g4I B RS 0 %83 H o SUd-Chemiedt s 4 B i i

Lummai_i% i W 42 & ff e k4 & @423 2 anR® 4 o
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# + Sid-Chemiex # 43 4 %

Sud-Chemie Group* @ # & -t 23k & 1 fJ4-7 =5 4% B v
Bl AP ARBZOFIT LI AT ARG VH AR a4
A ff 4 - SUd-Chemie> # ] = 18574# » 1 4 ¢ 4 150 & chfrd » ¥ &
1974# & » #74 w3 B~ L ®frp 2 Chemetron# ™ 2 Girdler f§ 43"
(k% 1962# d p ~ Nissan Chemical Industries & £2 2 ® Chemetron
Corporationg .z Nissan Chemetron Catalyst CO.LTB.» 5 P # B 1 42
i 5000 % 2 F"F v & 2 AR e M o @ oo

[

BV Lt O A 8 NNE

HAEUPELD L3t

> & .
Founded in 1857, producing fertilizer and Headquartered in Munich. Two plants and a
inorganic chemicals. laboratory locate close to Minich.

Sud-Chemie Groupk fe £ 533 % > K = = G = & » & B = Sud-Chemie
A.G. (SCAG) ~ Sud-Chemie Catalysts Japan Inc.(S&J) Sud-Chemie
INC.(SCI)» § F &b T ~ W p % 2 £ W8 Fendis o

Siid-Chemie Inc.
-~

.

FRERE
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Sud-Chemie iz # s f#f » 5 & <~ ¥ % % > Absorbentfx *¢ 4 ) fr
Catalystf¥ 4%) > Absorbent™ # 3£ Adsorbents and Additives-oundry Products
and Specialty Resingerformance Packaging- Water TreatmentCatalystfd
¥-) T & 4% Catalytic Technologyf Chemicals: Petrochemicals Refinery %
Olefin Polymerization)4= Energy and Environmeng( Air Purification -
Fuel-Cell Technology Battery Materials)

Group Structure 2010

SUD-CHEMIE GROUP
Sales!: EUR 1,072 million, Employees"?: 6,485

ADSORBENTS CATALYSTS
Sales: EUR 595.4 million, Employees: 3,461 Sales: EUR 476.2 million, Employees: 2,595

Adsorbents and Performance . Energy and
Foundry Products f
Divisions: Adsorbents

L ._.‘,._._._.,_.I Foundry Products and Ml e e ]
vas Special ty Resins Performance Packaging |

Food and Feed Additives Foundry Products Pharmaceuticals and Classic Water Treatment
Diagnostics
[ L ] - "’i?. e p
o ) - o IS
Detergent, Paper and Specialty Resins Electronics and Logistics Potable, Eﬂluent and
Sicia_letj_ Additives Specialty Applications

Civi Egineering Plastic Additives

Foundry Additives

Rip £ :3#
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Divisions: Catalysts

Catalytic Technology Energy and Environment
' ‘
Jib

Chemicals Air Purification

li_:slﬁ'-‘=|_1!-,:'

Fuel-Cell Technology

N( 1P

Battery Materials

&*
\

Petrochemicals

Olefin Polymerization

Sud-Chemiex @ 4 2 4 M a2 @Az e 1@ * Hff 4% Shiiio™ Bl¥T

SELECTIVE HYDROGENATION CATALYSTS

Frontend Hydrogenation OleMax 251series
OleMax 100 series

C2- Tailend Hydrogenation || OleMax 201 series

C3-Tailend Hydrogenation OleMax 301 series
OleMax 350 (liquid phase)

Steamcracker

C4- Stream Hydrogenation
( various process opftions)

OleMax 450 series

PYGAS Hydrogenation OleMax 600 series
OleMax 800 series

LR A IS
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Siid-Chemie Catalysts Japan G f 41 3 =3t F L > sEd 4 5 5 600
KM = 2451 3if 0 i i Std-Chemiex # #735 «Lmﬁwﬂ‘—;‘iﬁ 2t A2 ¢k
S KEFFIPRAEIIT S FFAF T ARG Bt o F L
B S E B G ohiEae 1 v (WA ST B RS 0 ¢4
%ﬂﬁ%ﬁ%%ﬂ%’Eﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁipﬁﬁié#kﬁﬁﬁﬁ
B (2P F MG LA S doiE s E A i A R PP e 5 (3)
PRI 4o X 1 RE 0 1 Far T 2 ff g H A A5 B RIRE S (4)
2 Ao A AR S g W Azagag b (B)&F 1 1T 0 dof ahih i iRl
ﬁrﬁ4ﬁmﬁﬁw?“ :

SUd-Chemieg, Liff 41 3P H jf i85k 1 iz‘%rk B 4o T
Pilot Plant b

Precipitation tanks Coating room for
honeycomb catalyst

Extruder

Spray Dryer
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Catalyst Preparation Method

|_'.'_ Prnclpltatlnn B

Hltration 'Wlshlng 1"ﬂ

Spray Drying = & Dglm—cmﬂmﬂun j
B E J*Eﬂ_.l

o —Mlxlng Kﬁlﬂdlng T »

Drying = cudnlﬂnn _j

-l b 11 4k

a Forrning j |
[ Soaking - Spraying -_Uiﬁﬁi"hi_)

&= Drir - ARt )
" Product }.:

WAt F ¥ £ 324 2 ) A% H 97 F 4L > Sud-Chemie
Catalysts Japan Ing. 7 % 77 » % 77 #2486 > H 544 & Jifgdeo™ @

Scale up Technology: Precipitation

Pilot Scale: 50L Vessel

Labo Scale: 5L Vessel

To Plant Scale

R ET I3
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Scale up Technoloqy: Kneading
Labo Scale: 1L Pilot Scale: 10L

Semi commercial scale: 80L

To Plant Scale

SN SRS S T R LR CE U ERLE

PR AR BE RS SR RERLHFHTE R Pl T
U HS ¢ S AT B4R Sud-Chemie Catalysts Japan G2 1 it & 4t
P R AR B R AL F S A DS A 1 ST ool
R o FUASPEt A1 S g hkiEm- BF F L fddcr - §
et AARR - o 2 AR FEE- P FRERR > FRISET
Beoomde sl BRlRe A  E kg Fit 2 A - @ 42T < (scale up)
SFuEAEY rd A Ofid o BV A g R LApH endda o Flpt e B3 A A
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