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D ERNE

ASTM B2 # - fFr A & ASTM B #£34595745 8 ASTM
International, West Conshohocken, PA, www.astm.org

B RRABARIAXIHBEHANRNEETE E S S wppm

s & 144 ASTM D4294 (2008):8 & » “Standard
Test Method for Sulfur in Petroleum and Petroleum
Products by Energy Dispersive X-ray Fluorescence
Spectrometry,” DOI: 10.1520/D4294-08 and ASTM
D7220 (2006), “Standard Test Method for Sulfur in
Automotive Fuels by Polarization X-ray Fluorescence
Spectrometry,” DOI: 10.1520/D7220-06

% 2. g1 % ASTM D4629 (2007) » “Standard Test
Method for Trace Nitrogen in Liquid Petroleum
Hydrocarbons by Syringe/Inlet Oxidative Combustion and
Chemiluminescence Detection,” DOI: 10.1520/D4629-07
L& ASTM DS762 (2005) » “Standard Test Method for

Nitrogen in Petroleum and Petroleum Products by
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Boat-Inlet Chemiluminescence,” DOI: 10.1520/D5762-05
RE -

> EERLS W E AR ASTM £ £ D5186 -
03(2009):1 & » “Standard Test Method for Determination
of Aromatic Content and Polynuclear Aromatic Content of
Diesel Fuels and Aviation Turbine Fuels by Supercritical
Fluid Chromatography”, DOI: 10.1520/D5186-03R09 -

M 40 B o A 4% A ASTM D2887 (2008) 3] & -
“Standard Test Method for Boiling Range Distribution of
Petroleum Fractions by Gas Chromatography,” DOI:
10.1520/D2887-08 -

FHE-~ER API tE4% X ASTM £ £ D4052
(2009)1 € » “Standard Test Method for Density, Relative
Density, and API Gravity of Liquids by Digital Density
Meter,” DOI: 10.1520/D4052-09 -

"API & A LEERBELE RAANE
Rl—BhBRBEAHNKAESERSENRMEA - FHHR
Bey APL @ AR 100 Rl ki B g £ 50
10 ARt KEBR G T B APILbEA L BRAR
FAHFEEKFREORILEMNE  BARANLBRE B R
MeYEHEE -

HLLEGSGH E b RHBMZ API b ES AKX A ¢

API b &= (141.5/SG) — 131.5
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L ASTM 42 £ D1159, 2007 A &£ » “Standard Test Method
for Bromine Numbers of Petroleum Distillates and
Commercial  Aliphatic Olefins by  Electrometric
Titration,” DOI: 10.1520/D1159-07 -

"LHSV,, R& & Iz B EMRE  HARR
SRz BAARRAR BB EE B hr &R o

¥ & ERDA R ASTM £ % DI1218 (2007)# 47 )
& » “Standard Test Method for Refractive Index and
Refractive Dispersion of Hydrocarbon Liquids,” DOI:
10.1520/D1218-02R07 -

"WABT | K& m#HEFHKRBE °

ERUUATEHARARAAFTAZIF LT HRS > L%
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T 1

ERE 1ATZARERL BoA — =LK
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BerriRE BEA A 1 AR E 69 A 485 ik (SRD)# 4T &
IERIE - KM AAEEALKLH BREARAALR
FRERXEAZERES -

REBHL RE2 A —F —RBERAAR > MK
JEBHI GAALRBBERMAIS - RESH XX EF— K
BREBER BT REBENBZIRBBERLAE -
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1 HfB%kanE

e B &
Mg wppm 6765
MRE wppm 86
20C Fx ¥ 4t % 1.4737
20C (68°F) T2 H & g/ml 0.8494
15.56°C (60°F) Tz & & g/ml 0.8526
API tt & 34.3
X g/ 100g <0.5
% B RLb
EXERIEL D wt.% 24 .4
35 FRILAY wt.% 7.9
My FERILEY wt.% 32.3
HEESA % T
IBP =414 % B IBP 124

5 207

10 230

20 258

30 271

40 283

50 292

60 301

70 310

80 322

90 338

95 350

99 374

FBP=# & i# % FBP 386

ABZARMESE A 19mm (%") OD 2 316L F 45 48

5 o EREHAOcm (19%4") AZMEEHEEE6

mm ("R - REZSHBARELE HH S5 A LEAE

BB AEBHEN UERBEALARMEAL—E | mm
Bk LA AEPRALSIACREHILE -
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RIERHL - #2 BR#3 &3 % 60 ml 647 & v G5 32
48 1t &) » KF-767( Co-Mo # &g y-Al,O50 H 2R B Albemarle
Corp., Baton Rouge, LA) - KF-767 44 & 248 1.3 mm &
K 10mm &) AT 48 R o

HERBRBEN —BEDBETY EAE APk
4R M2 A 7.6 cm (3")@& 2 120cm- £ & R B %S
ANORBOEZERE EREHINBELHNISLALA
8.9cmO.D.Eyi§é§iJuﬁk%i}*%ﬂiﬁ o LA iy 1B 45 3L Au B A
WA BES UBBIREESHHYHYBE -

BB RERAEE (£ 180ml) EAZERBRE
R E 300 BEIXF N FEn4E(scem)ay § /A 115
CFEEBAE - LA H AL B AR e 5 B KA A8 (CLF)
BRERBEBZm#ME 176°C o # 176°C F 1% 513 38 -CLF
(1 wt%si > R 1I-+ BB Fim) REARLEHE
BRERIE S NS T A A -

B H % 6.9 MPa (1000 psig & 69 &) - i &R E B
BB EZY L E 320C - £ 320°C TF 4 4 & 47 TA &0
b BB ARESH S o BEINHFALAHS)EF -

R4 320C 2 355C 2B E & 6.9 MPa
(1000 psig 2 69 B.)Z B /) F 4% B 48 & W (SRD)m & 3% ¥
RS ZAEALHE 10 N EF R R TR ILE -

£ & 71(6.9 MPa)TF xx SRD 51t & & & 3% 4 1t &
% BRBBKRTHEZ(WABT)FEEZE 304C - 4+ ¢
20hr' ey G A LHSV B EHEXLHREHMR
PEZE 6ml/ 4542 - 3B QLM R UEZIMNE SRD &4 3t
2 47.5 1/1 (267 scf/bbl) - %R /1 & 4.6 MPa (675 psig,
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FEBRMHTH ARAZIR THER &Rk 2
Fif 57 o
HELEGLHRZIHARTFIA HEZLHELEAR

20.4 1/1 (115 scf/bbl) -

5 TEH AR R M AT E 3% TLP #% A6y 3% 8%
BREAE S % A 1921 ppm & 38 ppm - RE B L LT
AR AU & 2 TLP 4 A4 15.6°C (60°F)&h % & % 848.4
kg/m® > & 4% 35.1 45— API kb & -

10 £ ) 2-4
RBATEREEATH |HERL-TH 2448413
hr' 8 LHSV F 47 - £6 2-4 5 3 £ B E 338°C
(640°F) ~ 321 C R & 304C Fi4T - BEEHURLER
do & 2 RO o
15

226 1% 4Bk

£4#  LHSV,hr' WABT, C RR Z& "°C g/lcc S wppm

&k 0.8526 6765
1 2.0 304 4 0.8484 1921
2 1.3 338 4 0.8443 265
3 1.3 321 4 0.8461 766
4 1.3 304 4 0.8478 1615

RR 41 % tk -
ERBTH NG RESGR M (EBIKEY LHSV X &

20 B5ey WABT) €2V 2% TLP v 548 - AR
1921 £ €4 1 (304°C& 2.0hr') + 2 1921 wppm > @
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BREZELEERXZOOmM ANETH 1 £ 4 F o548 B AL B
(KF-767) 3 £t B AD T EHEH 149 BER
EHRRE -

B F AD Y BRARBRAS HELRBAEY
DHRBBEEMERED EREEREEVNEKREERAR
FAMETRRLGH L AEAERBSAT KR ENRHE R
‘F’ °

ARLEEGFABXEANARESH] 23T A — B
¥ 2z— 6 mm OD &) F 4848 % 82 ¥ 4% 3% SRD/ &/48 &
MRESMAEE -

BRSO ENAERBESH] R BEH (#
RBBHGHLEH ) REAXR— LA AR EARE
BH2 A A —HIBETRBRESH A EY - &
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BRERA ZRBAE YT RA—BEARR
—REEMF - - REBRERESEH HBRLEDHN
KR URBR T BEA—RBR—RBEDR -
R —ZEXA A ERAEMANZBREZAB#
5 EREBRM > LRARGZEHRMNHE SRD &4 R
S MBEARFEAERBEII H 9 H BRI AREN -
WwEH 1 AR B mARERILEEAN - &
B~ AL AR ZAL © 22 6 ml/min & ¥ # SRD A &
(LHSV % 2.0 hr'') ~ 47.5 1/1 (267 scf/bbl)#y 4 H, £ #}
10 REUARERL 4> RZERBRZBREWABT)HEE
304°C - 3% B /1 1% ¥ B € £ 4.6 MPa( 675 psig, 46.5 & ) -
HRESEFNBEMGEHT 12 8 AR EILZME
BEERZAGKEBHRE -
KE TLP AR —H R KR - ERW X 3 AT -

15
Z3tk&pH AZE D
tb# 4 LHSV, hr''! WABT, C RR FE T glec S wppm
4 kt 0.8526 6765
A 2.0 304 4 0.8487 2194
B 1.3 338 4 0.8444 398
C 1.3 321 4 0.8462 780
D 1.3 304 4 0.8479 1725
RR 445 % It
LB &k 2R3 PR BB AZD 8
20 RAEAN (BB ) BEH 1L EZ4 P 4E4E - ZH8

5
REGORBEZENZRBBEBRAINIT AN RERT AR
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B A

LIQUID-FULL HYDROPROCESSING TO IMPROVE
SULFUR REMOVAL USING ONE OR MORE LIQUID
RECYCLE STREAMS

—~ PXEAHFE

—

ARARB—HEHANUN—RESHIBRBMB/BER
EERBRESTARLREENEZ - ZEBE U — 2R
ﬁ@ﬁﬁﬁ’ﬁ¢ﬁ%%ﬂ%%ﬂ%ﬁﬁ¢’ﬂﬁ ik

SETERALR - TAZEE FRILEARMR
%é%’ﬁbﬁﬁ FEATARMEE SO -

ZCEXHEAHE

The present invention provides a process for
hydroprocessing hydrocarbons in liquid full reactors with
one or more independent liquid recyéle streams. The
process operates as a liquid-full process, wherein all of
the hydrogen dissolves in the liquid phase and one or
more of the recycle streams may actually be zero.

Hydrocarbons can be converted in the process to provide
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liquid products such as clean fuels with multiple desired

properties.
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