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« ASTM D35002, ASTM D4052-11, ASTM D445-15, ASTM D7042, ASTM D4530-06,

ASTM D4124-09, ASTM D2007-03, ASTM D4294-03, ASTM D7213, ASTM D2892,
ASTM D1160, ASTM D5154, ASTM D4463 =
e Bl EEENYY | 23S
o Standard Test Method for Density, Relative Density, and API Gravity of .
Crude Oils by Digital Density Analyzer ASTM D5002 APl Gravity
o Sjcandard Tesjt .Method for Density, Relative Density, and APl Gravity of ASTM D4052-11 APl Gravity
Liquids by Digital Density Meter
o Standard Test Method for Kinematic Viscosity of Transparent and Opaque ASTM D445-15 Kinematic
Liquids (and Calculation of Dynamic Viscosity) Viscosity
o Standard Test Method for Dynamic Viscosity and Density of Liquids by ASTM D7042 Kinematic
Stabinger Viscometer (and the Calculation of Kinematic Viscosity) Viscosity
o Standard Test Method for Determination of Carbon Residue (Micro ASTM D4530-06 Carbon Residue
Method) Content
o Standard Test Method for Separation of Asphalt into Four Fractions ASTM D4124-09 | SARA Analysis
o Standard Test Method for Characteristic Groups in Rubber Extender and
Processing Oils and Other Petroleum-Derived Oils by the Clay-Gel ASTM D2007-03 | SARA Analysis
Absorption Chromatographic Method
o Standard Test Method for Sulfur in Petroleum and Petroleum Products by B
Energy-Dispersive X-Ray Fluorescence Spectrometry ASTM D4294-03 |5, Ni, V Content
o Standard Test Method for Boiling Range Distribution of Petroleum Boiling Point
Distillates in the Boiling Range from 100°C to 615°C by Gas ASTM D7213 ing T«
Distribution
Chromatography
True Boiling
o Standard Test Method for Distillation of Crude Petroleum ASTM D2892 Point
Distribution
I True Boiling
g/ |° gtr:rs]sdjrrs Test Method for Distillation of Petroleum Products at Reduced ASTM D1160 Point
MME Distribution
EM |o Standard Test Method for Determination of Total Sulfur in Light Total
Hydrocarbons, Spark Ignition Engine Fuel, Diesel Engine Fuel, and Engine ASTM D5453 Nitrogen/Sulfur
Oil by Ultraviolet Fluorescence content
o Standard Test Method for Determination of Total Volatile Sulfur in Total
Gaseous Hydrocarbons and Liquefied Petroleum Gases by Ultraviolet ASTM D6667 Nitrogen/Sulfur
Fluorescence content
— - . Total
o Standard Test Method for Determination of Total Sulfur in Aromatic .
Hydrocarbons and Related Chemicals by Ultraviolet Fluorescence ASTM D7183 N|trcc)g§?e/rs1tjlfur
o Standard Test Method for Determination of Total Volatile Sulfur in Total
Gaseous Hydrocarbons and Liquefied Petroleum Gases and Natural Gas by | ASTM D7551 Nitrogen/Sulfur
Ultraviolet Fluorescence content
o Standard Test Method for Trace Nitrogen in Liquid Petroleum Total
Hydrocarbons by Syringe/Inlet and Oxidative Combustion with ASTM D4629 | Nitrogen/Sulfur
Chemiluminescence Detection content
. . . Total
o Standa(d Test Meth_od f_or Total Chemlcglly Bound Nitrogen in Water by ASTM D5176 Nitrogen/Sulfur
Pyrolysis and Chemiluminescence Detection
content
. . . Total
o Sta‘nda‘rd Test Method for Trace Nitrogen in Aromaﬁc Hydrocarbons by. ASTM D6069 | Nitrogen/Sulfur
Oxidative Combustion and Reduced Pressure Chemiluminescence Detection content
o Standard Test Method for Ultra Low Nitrogen in Aromatic Hydrocarbons Total
by Oxidative Combustion and Reduced Pressure Nitrogen ASTM D7184 Nitrogen/Sulfur
Chemiluminescence Detection content




Standard Test Method for Detection of Nitrogen in Petroleum and

Total

Petroleum Products by Boat-Inlet Chemiluminescence ASTM D5762 | Nitrogen/Sulfur
content
Standard Test Method for Automated Heithaus Titrimetry ASTM D6703 Azgng::g;e
Standard Test Method for Determination of Total Sediment in Residual ASTM D4870-09 Tojcal Sedlment
Fuels in Residue

£ Bl EEENYY | =Ng=
Stiandard Test Mgthod for Specific Surface Area of Alumina or Quartz by ASTM C 1069-09 Specific Surface
Nitrogen Adsorption Area
Standard Test Method for Surface Area of Catalysts and Catalyst Carriers | ASTM D3663-03 Speaf'lac\:reS;urface
Standard Practice for Calculation of Pore Size Distributions of Catalysts ASTM D4641-17 Pore Size and
and Catalyst Carriers from Nitrogen Desorption Isotherms Volume
Standard Test Method for Determination of the Total Pore Volume of ASTM D6761-17 Pore Size and
Catalysts and Catalyst Carriers Volume
Pore size distribution and porosity of solid materials by mercury Pore Size and
porosimetry and gas adsorption -- Part 3: Analysis of micropores by gas |ISO 15901-3:2007 Volume
adsorption
Standard Tes_t Method for Piartlcle Slize Distribution of Catalysts and ASTM D4438-13 Particle Size
Catalyst Carriers by Electronic Counting
Standard T_est Method_ for Particle Size Distribution of Catalytic Materials ASTM D4464-15 Particle Size
by Laser Light Scattering
Apparent Bulk Density of Catalyst Particles ASTM UOP294-14| Particle Size
Standard Test Method for Mechanically Tapped Packing Density of Fine . .
Catalyst Particles and Catalyst Carrier Particles ASTM D4781-03 Density
Apparent Bulk Density of Fluid Cracking Catalyst ASTM UOP254-14 Density
ggarr:icelfsrd Test Method for Attrition and Abrasion of Catalysts and Catalyst ASTM D4058-96 | Wear and Tear
Zti?r]celisrd Test Method for Determination of Attrition of FCC Catalysts by ASTM D5757-11 | Wear and Tear
Standard Test Method for ASmgIe Pellet Crush Strength of Formed ASTM D4179-11 Stiffness
Catalysts and Catalyst Carriers
. Standard Tes_t Meth_od for Radial Crush Strength of Extruded Catalyst and ASTM D6175-03 Stiffness
=0y Catalyst Carrier Particles
K| XK Automated Crush Strength of Extruded Catalysts ASTM UOP973-01 Stiffness
EM g Star_1da_1rd Test Method for Determination of the Unit Cell Dimension of a ASTM D3942-19 | Cell Dimension
=0y Faujasite-Type Zeolite
M Standard Test Method for Determination of Relative X-ray Diffraction ) -
*_?1;]' Intensities of Faujasite-Type Zeolite-Containing Materials ASTM D3906-19 Crystallinity
Standard Test Method for Determination of Relative Crystallinity of Zeolite ASTM D5357-19 Crystallinity

Sodium A by X-ray Diffraction

Alumina Determination of trace elements - Wavelength dispersive X-ray
fluorescence spectrometric method

ASTM
2879.7-1997

Content Analysis

Standard Test Method for Nickel and Vanadium in FCC Equilibrium
Catalysts by Hydrofluoric/Sulfuric Acid Decomposition and Atomic
Spectroscopic Analysis

ASTM D1977-16

Content Analysis

Standard Guide for Determination of Chemical Elements in Fluid Catalytic
Cracking Catalysts by X-ray Fluorescence Spectrometry (XRF)

ASTM D7085-04

Content Analysis

Standard Practice for Sample Preparation of Fluid Catalytic Cracking
Catalysts and Zeolites for Elemental Analysis by Inductively Coupled
Plasma Optical Emission Spectroscopy

ASTM D7442-16

Content Analysis

Aluminium oxide primarily used for the production of aluminium --
Determination of alpha alumina content -- Method using X-ray diffraction
net peak areas

ISO 12315:2010

Content Analysis

Standard Test Method for Testing Fluid Catalytic Cracking (FCC) Catalysts ASTM D3907 Activit
by Microactivity Test /D3907M-19 Y
Standgrd Tgst Method for Determination of Catalyst Acidity by Ammonia ASTM D4824-13 Activity
Chemisorption

Standard Test Method for Determining Activity and Selectivity of Fluid ASTM D5154 Activit
Catalytic Cracking (FCC) Catalysts by Microactivity Test /D5154M-18 Y

. e . . . ASTM

Standard Test Method for Determining Activity of Fluid Catalytic Cracking ) L
(FCC) Catalysts in a Fluidized Bed D7964/DIS6AMT | Activity
Standard Guide for Steam Deactivation of Fresh Fluid Cracking Catalysts. ASTM D 4463 Inactivity
Standard Guide for Cyclic Deactivation of Fluid Catalytic Cracking (FCC) ASTM D7206 Inactivit
Catalysts with Metals /D7206M-19 Y




o
=

7
1y

o)
AL

& 55707}

o) A=A ol A= Td F
AR <A 7+24 (ASTM)

=
|
L

-

=]

A

s

A

[€)

-
flas=

[

- KS Tt

Z=u
- 7)o A

=

I o w H oW
i B T B e
0 — - - ! -
= _ ) = T 0 T ok - o m_._ﬂm___o
X B Row g9 A bt
50 N ol s Ko U A ol 4o = iy T
s _.__& m_._._u = ~ o |_lm ol <F il - mﬁﬂ Maﬂ ol
by o™ _ gl
w - N Al L o o Toy o Ju @
E N S o TN R < 3l o X o %0 ok 3% R0
ki Kl f of R L U= <) H R R ] s
. 7l TE oy - X ofu R0 U 00 3T KOR &
o K N o KO T Ko L2 o e =z =l
ol = 0 — pl N KK X XWo < 7 e
of 0| Ro |__0| o <t HT__A._ < = ol R Sl -
N 0 < ! T _
I i 0 r o A o . -
- o = — il K0 N M
< — o a8 A =.___._._ ol = B - = T ilod of
—_ o = —_ ™~ A_._._ KA 1 no
3 = © N e, < S i =
1o ~ — = _ OH_ E] [El
w2 ox Ll =W om o Ko 1
N o O o 5 _“__._”_ o OM = =
— o HH T — K <1 3 o4 < )
2 i =< T E K = B - = I =
— s ol = K op < 12 w0 i < o
© T _Mﬂo kfo ol Kool gy EOA o~ Sl
LT Y Klof X __ = L T
R Ty 8F g IR i
0 o o «© e A o if} M_.o KO —
I T ° W R m < o B = o
WY T wmaw Mg r R ok
m © 1o < n — 3 = op X e g
m’ TP a ThmMoggE WL o
Lol ook K T ~, o 2 H Kook ol
- = - o = oM ] W= L= M 0 Klo _
o K — gy ©oF R - = ® K N5 K
KoK 5o = KO & N R Ko o a0 Olgr =
N ol ®l o < % 3 5 ol of Rl i K
w25 KX B TN OF o ol u  Z o)
e o R B OHAE ol - bl
31 — B0 o BER o 4o e~ | N
RS EALEE T RS T B S
< = - N i = || _ = _\l/ H._/H | N ry
_Al_o W M ml mo K wl ) T L_ul % S ...A.o _o._ @ _.._I N [i]= _W/#M
ol = &’ 0F %0 = ™ tr of of H & <M 0 M3 3 E Klo
Y T R 3% ® Doy~ omow ko Ko = |y o
< W Lo =z 3 9 ool & ol p © o o
o = D I ®mHS =05 g, LI H M
o TIE 0l ol o o I o — i . = HH Hia il - H
© K0 %= IF Y M@_ K = ®0 oo mﬁ LI = B0 ol =l = ol Tl o
T <0 mE%AM/:HMOﬁx(%mm(Ao_ < B | il
m I ¥R O @) - — N T
m © m ¢ l

O

O 20 5%




5. BFR&D XMy

O 54 5%

O THES FAZ QA= M L AZF (2011~2016)

O 71ene 43
71 I 2 7 28-5HE 850C~H0C FAHOE x| £4o] 31 Ni
557} ol om, 1UE #Sv] HejA UALd 1t 2% AR 6HE
ol WAt WjPsy] Soksts BEAE 74
- AR e F1ERT B 550T A RDS E0)E AAZste], Vi Nig Ad
2] 8153k, 23} ARl WA o= WE T1ERM el AL T

6. AAIE
(] wpA ek
o FAMFZIEY FI7HT olsH Ao AT npAEto R HEu)
+ I7F Xt o]&o] AHH, AlF3] g AHEr|se] 8¢
- vRAlE e 62 130 wet g 7H] AHErle 2 AJdo] e o
FAH 7B olF D AHYE A == A7 s
O S R385 @ AA =4
o BAZF PR AR, = EF DAAE FFot FHAEFY A&7 IF
T - 9= %éﬁ A2 7l=Md A3 Fos)

o AR FF £714 AU B AEANE A - AP A

2

QA AE7|E, Qutz, G9AEE, KS ¢
ISO :I:ILZ:JI = qook ot A= 7-4] AZE E3] AA ’8]—_']1, A xS ;(H ;q] Z 7] o)
:1 A O ,E_ Hzﬂ _,_ Xﬂ - U]—E'ﬂ



St

3k A A

R

5
A

)

el

=

NIA 4y 2Eel

NA “=&GA g AAx A
3l 71=/hE

[¢)

=

JIEHSALINENN ==

wle] Mg AA =

=
=
j?i”

=

A HENAD1E B

o 2050

(] AN A 718 7]

1.

_’IO_

I = Rooo B <KD
J.u—o Hﬂﬁ .o_ﬂ _ m _ m foi! ol il 8!
=
mO oﬂ m.u. ® R T A ___A_o
w Ol_ _ 104
¥ |z LM Iads
o L 1= TN E
&0 - ) _._._._ ._.___H/E oK H:.,_
e —~ | WUo Zam=
~ 2 X | RdwgF
y P T T
o| = ol 1 |o K ol__t%;_.ﬂﬂ
M ol T oS4 e 05 4
0 0 N B
o0 NE M o = @ W oW
— o —o <1 ul 51
o &3 F | Revan it g
el <! ®O(EO S
" B B | T e R
L a0 0 T m oo N
o) 3 REUR
< o N & K
oF daorzxizn
e R of Hﬂr ol M
O_E Z.E w Eu_l._nm.M.__Al._. |ﬁro
N o= o SEar==<w
In X A 0 *
= % &0 = 3l
N =K _ w ﬂF T
rw T LBg whwn
B g X Bad www
P o= T I =
of N W I W | R TR
el g < = B =3
R R o |0 o o |E .
‘m.._ AI Z,.# IH Ho|<| MO = ] il W o
b g T o I RO © B E " E
rakii”3 i+ o Rl S T
8¢ = X £33 K || R Kk = =
‘WE ﬂf OL = Bl 20 Kio = « Aﬂ:
=TT E®D T G -
) r -
X N — m_“_m K0 ©
_ D D N < o




MY 2EWO| K= 2atel 40y

HEfge SoM =28 et WA= e 8
JlEnEsl, YRR MEtL Y= AR
Zleohe S rMEs =2t ER Het 7jEers S 30
ZIENE MY HA

@ ME=F SZEMe MEt MH= A S
HPEZ AN 7B/ E SO =2EH 20F BT E
FHdois oot e 28

@ ME=F &0 MHx= FEAT A MRS 7S
&2 BaXZR M4ES P YHMUNS 0
Hefye 23

2. NEHE HTY

L ZleiEd fided

o A= AAxrE ME AANAH AHEH= AF =9, A5, 34

71A] (Process Design Package : Conceptual Design, Basic Engineering

Design) 52 A& AZS 53 98 §F 9dAo & 58S
H o]E & AAx FHNA TFAAE 7IE A g A4
2 gn wejo] W

o 4Fr Bl AST|E XA Ao 44 7=l

A BA, B EHAY A g AF 5 U3
o

3 ol & ATk glofok ARA B A F71

ST ol ABE el AARA UA Fi A5
% Stust s olop shn] HWEu YA A7 Aol
9 Ak BW HAA Az FF FE TEo FL

o HEWE A WAl T BHE SR A%

[~

WAZ7F 2oty v A2 #F] Bdom wiol o] Foix A H

AE W frE4e] ABLe A&dA Asts Dt

ARkl oA Sl ZAE oYzt olF B Hi FA So

A 7le Wd Bl W F

_’I’I_

7HA]
A2k




kel =

<)

AEg A
2

=
&5

PN
T B
Aol

il
29
=

& Ao a7t o

o W frte5 3
7N Hx

AA 2 Aol o

A3l a=shgol met Az Ahe VeEarE B3 worA AL 3o F

T

=

=
—

s =

5

_(;),]

& 43 ol w

=

ste

=1

5

bl A= Q-
AHe 3

S

O As o =24}
O Asl84 9889

)

A

A
=

a7} 373X

sl A A4,

5

A &

-

fol = Aas 4

=

pzs

7142l
- ’|2 -

=4
T, T AAlE HAAHAA o] FoiA

o AA X HAELA
Ho] a4



714

T

°
yil

o AL A

=

AHA 2= Lol o

of =TI
ol

2k

=
—

4, 7%

I

A
v

1

°
=1

3}

A
ax

J

2y

o
7V =1, U ARG 7

=

]

O 7€l HE
o ZIUYollA A}
7

B

Zle7Wo] 7hsstal, A4t

A3

| .

T

o7 g3t

o

Q]
=
1o

A

=
=

aA) FArshe] 1ol 7}

)
=

AJEETE AW &A 4Gl A
7]

_13_

s}

-

)

I
j S

A} 2

o

| .

= 7ld4

283 A Zlend



3. JIFAINELH IS M

[FEARZETE (71l 8A)]

=51 YA

A7

1

=

} o 1=
g s 34

=
=

o] AR5} 7]

_14_

o=
=

7N



'223% 3X} B4 QIR P ETHEA R LFRORUHEAN| J 1R (B=XFY)

ZeHE 20225 A = e-a  F0f A AL -2 =
) . _ HAMMEEO
A7 LotH FE | {AMIIEH( ), A.ia()) """
_ EESHAA( ) A ( ) STILd-EH( )
= Clod & a2 5SS S/lEES
oA A /3l Efod & ZOCEIA( ) SN ) 2| IA (0)
Z=oy olHX| Mz SFEe SHF0] MA[E 7=
B (TRL: [AlE] 5EHAH ~ [BE] 7CHA
1. X elEgeM
O (ZI&x) dHMM, 22 U 2l SREEHSNE 788 £522 3|5351X| 25t
ChEOfEIStD A0 SE3[55tALE SIEMMAYE R MARISSHE 7|s7ie 2
O (GH/MAA) I Fr-MRsetel HIHEZo= A 258HE(MAl 408HE) LMSto 0|5 MK
Hstgtoz 22 J7|d0| 9% Aotstl U= AR AL2E NE = AS
O (M) EtaFEl & 3 dpEger atdd oM 2k w5t ElASE 37t 2 385
o= Lol XAl sHZst= MAA giot ojg 2
2. 539 |
O (HEZ=H) Hesreesu f FSHE 3+ 2 MARHS 7/=s/Lds S M=
Z:SI]H Al =
| = O
» SREE SYF0joM st MES 0|88 A HE 3B(ZFo|LE, U 2 15 0]
o AME CHH| MM =F0 2T 99% o|A, &l H|ZEHZX 90% 04t
O (ATFUB)
() Hesrees | RItE5 35770
- /s 29 38(LRolu, U2 9 15 old) M= BlFT|s Y
- HEFESEHI FUZ S0kghrgd F7I25 3l =28 AZS (B0AIZE AE5:H)
(2) HEFeEF XXH 3+ 5 2 HdE7|= e
- HFZo0| 25 FHof XX[AH el <Folct F2|-35 % gamma phase = -MEH 7=
N (MEoid] B EHX 90% 0] 4h
- 22 o[Ll HEHAY Mo ¥ HE/AHY ZmHal J|=oHet

™ -

fob

MM z==0f 7= 45
SaAe|Z Sl/days ol MAMz=Fu| d5 4S5
L£2d 71F, AEHH] MA= Fof &4 99% 0ld, 27| #It &elM

Q) HERE

[
S
S
S
QL
o

o 0> 0

* 10 o &k A% ,
2 E0d S MIX 7| AHLEHMM HE 2
O 7Y S=4et
O (AtH3t Risk) =W A= S™EE0f L AIZ Z2M3tet 55 5 sHAAMY Hs St
TEAMYE M2S olEste S Al H=HA BE JjUE Sl AME fIEM I
O (X2 Risk) E7&e M =ZFoie AlzlM HE J(gte=z oF AIHE M52 2ls A=
HZel ERT ¢ EFsP} EHe
O OSFH ZIE| Afst
- BEZ Y AT Al o gZE] FI18MH ALE HEeaT Jen, FEREW Y JtA
(100ban@| Hg 2[& 4o ofst ciy|7} 2t
- 2 FSATHLTM ofF: Y (M, 2Ze|, F7|8H AtSDHA)
¥ A= EES ZHUS ¥ Egsits s 224 18 S 0E 2022-AtE -3
SO AL H E-E =4 AP LA et AT FHE - e

J
==

3. X AUZ|ZHFTAH A

O 7|2k 4174¢ Ofuf
(A= m=xileiolga): 10948 o), O 7|&&: &%
5 PR ool 75908 ofu)

O FHATIMYI|B: B4 UL
O 7|EbALEH : AIRMB S 98t BERTES0|O obNA stagol HA e
- RIS B0l HLES HEAM E= I|STY APt s $27|Y
xS 2
[ )




