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Tab.1 Properties of raw oil

Tt H 1l T H KA

EEREE/ (mm® e s ) FFH A&/ C 220

40 C 104. 4 {55/ C —6

100 C 7.57 |iEAK (BT /%
P& (20 C) 1.525 2| #Ebekt 2.9
HEQ0°C)/(Mgem®)  0.946 6| Fkike 52.1
eI 34 / % I5 ke 43.1

Cp 37.1 | BB/ C

Cx 38.2 W A 303.8

C, 24.7 5% R 363.2
MR fE"/ (mg* g 3.98 50%/1H R 388.2
WAt/ (mg « kg 3070 | 95%fm@ %2 426.2
A s/ (mg « kg 1740 2N, 438.2
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Tab.2 Key performance indicators of N4006 product
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Tab.3 Types of catalysts
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Tab.4 Physical and chemical indexes of self-made catalysts

HEfHIS

- H 7QC LC R

b4 (U /%

MoO, — — 6.5~8.5

WO, 26.0~29.0 — 20.0~23.0

NiO 2.0~4.0 1.0~3.0 3.5~5.5
LA/ (mL - g >0.25 >0.19 >0.4
FemBly/ (m” - g ") >110 >190 >160
HA%/mm 1.5~1.8 1.3~1.7 1.1~1.4
AR SRR M RAE SRR

T H EiEg
100 CizghHifE/ (mm® « s™) 5~7
T 534 /%

Cy =40
C, <1
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Fig.1 Hydrogenating test device and process flow
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Tab.5 Test data of hydrotreating—hydrodewaxing

ETEIR]
1-1 1-2 1-3 1-4

15 H

AL B /11 A R R

SRR/ °C 350/350 360/360 370/360 370/370
BB WM/ % 99.24  98.56  98.01 97.82
iy

g s/ (mg « kg 17.6 9.7 1.2 1.1

A8/ (mge-kg')  23.7 7.8 1.0 1.1

>330 CHIERE
100 ‘Ciz ki /

(mm”+s™") 6.42 6.28 6.11 5.98
Cua/% 7.1 6.5 4.7 4.2
FHINA/C 199 194 195 190
fii A5/ C —12 —15 —15 —21
WEALRL (B i3 1) /%

Bt ke 3.0 3.1 3.5 3.2

Hbeke 76.8 81.7 84.2 84.8

7 20.2 15.2 12.3 12.0

MW AE Ao 20 AL B /1 A R R T
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Tab.6 Test data of supplementary refining using
precious metal catalyst A

5 H FE i
2-1 2-2 2-3
SR/ °C 220 230 240
>330 CHRTIE/% 84.91 77.29 72.41
>330 CIsERE
100 Ciz gkl g/
(mm®+s™) 5.95 5.84 5.71
WAL 5 A5 / %
C, 50.2 51.3 52.8
Cy 49.8 48.7 47.2
C, 0 0 0
FFHNR/ T 207 204 192
i/ C —21 —24 —24
WEALRL (BT 3E) /%
HEBER 3.6 3.5 3.2
e s 96.4 96.5 96. 8
IR 0 0 0
B/ FE IG5 +30 +30 +30
JC /RIS +14 +17 +19
PG E R/ FER T +18 +22 +25
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Tab.7 Test data of supplementary refining using
precious metal catalyst B

i H i i
2-4 2-5 2-6
SNLIREE/ C 220 230 240
>330 CIHEEMIR/ % 85.22 84.51 83.69
>330 CHEERE
100 “Ciz lffi EE/
(mm®+s™") 5.91 5.87 5.74
L5345/ %
C, 44.2 44.9 45.5
Cy 55.8 55.1 54.5
Ca 0 0 0
fiigi/C —21 —21 —24
WAL (Bt ) /%
HEbe e 3.9 4.2 4.1
Hbeks 96. 1 95.8 95.9
75 IR 0 0 0
Bifh/ R +30 +30 +30
et s /PR +13 +18 +20
A E R/ RN +19 +23 +25
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Tab.8 Test data of supplementary refining using
non-precious metal catalyst R

5 H FE T G
2-7 2-8 2-9
SN/ C 280 300 320
>330 CHRTWCR/% 84.85 83.98 79.57
>330 CH/r e
100 Ciz gkl /
(mm”+s™") 5.82 5.73 5.41
WA 534 / %
Cp 42.9 43.5 44.8
Cy 57.1 56.5 55.2
C, 0 0 0
AR (BTt 1t) /%
HEBER 3.2 3.6 3.9
Hbeke 92.1 93.2 93.1
I5 I 4.7 3.2 3.0
i,/ FEICS +25 +27 +28
N2 M/ FE NS +1 +5 +6
e v/ TR IS +5 +8 +38

R /N B3z BRG BE TR B R BH e, Ak R R
eI

L5 LTk, R FHEE 5% 4 R A AL R RAME LA il £ 1
ot FAFRE B AR IN40067™ i

DRI, DA™= df B ISR AR X K PERE BT 628
RO SRR R SRR, SR B 4 R A AL R BiEA T
AN FERG RS, [ SR 1 15 MPa, &
RFLLE 800 : 1,25 A2, 5 h ', i 4k dis L 269

F9 RARESBHEMFBIXAFTIEH XN HE
Tab.9 Test data of secondary supplement refining using
precious metal catalyst B

5 H B i
2-10 2-11 2-12
SN il / C 220 230 240
>330 CIETUER/% 83. 44 83.05 82.71
>330 CIHERE
100 Ciz Al i/
(mm”+s™) 5.70 5.67 5.66
A3 A / %
C, 43.6 43.7 43.9
Cy 56. 4 56.3 56. 1
(N 0 0 0
WEALRL (BT 3) /%
BRI 3.5 3.8 3.6
et 96.5 96.2 96. 4
IR 0 0 0
EEVE 3392, +30 +30 +30
St/ RIS +14 +20 +22
e v/ PRI +18 +23 +26
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77l RO | AR PR B At DG SV R 4 38 B4R bR
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HFERE R AR ZS (2.5 W) T Al {53 b M fig
PR EIHG/T 5085—2016% 5K BIN4006 77 5 .

(1) DABR e B8 — 08 43 o ok, SR
i A B -1 R e AR R ZQC-LC, AT A4S 21 i
TR S S L 5 JE b FERG i HERHER H
SUBUIR D5 )8 B s /N 2 BO &R

(2) Lh2Bohma Az sl > S5k, 4351k v 5%
SR AR ATIB, i & A T 20, ] 1 30
BEMEREIAFIHG/T 5085—2016% 5K AHIN4006 , Hi 2Rk
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Study on Process of Producing Naphthenic Rubber Plasticizer N4006 from
Naphthenic Second Vacuum Side-stream Oil

XU Hailong ,SONG Junhui,JIAO Zukai,ZHANG Cuizhen
(CNOOC Institute of Chemicals and Advanced Materials,Qingdao 266500, China)

Abstract: Taking the naphthenic second vacuum side-stream oil as raw material, using self-made and
commercially available catalysts, through hydrotreating-hydrodewaxing-supplementary refining three stage
high pressure hydrotreating process , naphthenic rubber plasticizer N4006 (referred to as N4006) was prepared
to meet the requirements of HG/T 5085—2016, meanwhile compared the hydrogenating properties of the
catalysts. The results showed that second stage hydrotreation oil with sulfur and nitrogen content meeting the
requirements of precious metal supplementary refining feed and low pour point and small aromatic content
could be obtained through high pressure hydrotreating process using self-made hydrotreating-hydrodewaxing
catalyst ZQC-LC. N4006 products with key performance meeting the requirements of HG/T 5085—2016
could be obtained by using the second stage hydrogenation oil as raw material and using commercial precious
metal catalyst A and B respectively through high-pressure hydrogenating process, however, the yield of
the target product was higher when precious metal catalyst B was used. It was difficult to prepare N4006
with qualified light and thermal stability using the second stage hydrogenation oil as raw material and using
self~-made non-precious metal catalyst R. N4006, which could meet key performance requirements of HG/
T 5085—2016,could be obtained by using the secondary hydrogenation oil as raw material and using non-
precious metal catalyst R-precious metal catalyst B through high pressure hydrogenating process at high
space rate (2. 5h™') of precious metal supplementary refining,and the catalyst cost of this process was lower.

Key words: rubber plasticizer; naphthenic second vacuum side-stream oil; hydrotreating;

hydrodewaxing; supplementary refining



