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Tabel 1 Properties of hydrocracking tail oil
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BERE/ (g + em ™) 0.8312
N/ C 180
i/ C 40
1/ (mgKOH - g~1) 0.057
SE®/(pg-g™) 18.2
N &/ (pg - g™") 2.2
100 OC?EE/(mmZ .57 3.78
BRI wi% 43.9
G Ejﬂiﬁk%/wt% 51.7
B/ wit% 4.4
e+ Wi/ wt% 0
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Fig. 1 Fixed bed reactor for hydrodewaxing
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Table 2 Influence of the loading amount of Ni on the pore structure of catalyst

e BET LR H R/ LR ALY L E ALY LA/ FLFLER/ AR/
(m* - g™ (m* - g™ (m* - g™ (em® - g71) (em® - g1 nm
Zy 345 152 234 0.220 7 0.099 0 6.31
Z, 335 147 229 0.2113 0.097 8 6. 35
Z, 322 143 226 0.2107 0.096 1 6.41
7, 312 139 221 0.207 8 0.095 0 6.38

2o ~Z5 : FRBRBUN 0.1.5% 3% 5% .
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Fig.2  The XRD pattern of catalysts made with different

loading amount of Ni
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Fig. 3 The infrared spectra of catalysts made with

different loading amount of Ni
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Fig. 4 Influence of the loading amount of Ni

on catalytic dewaxing
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Fig. 5 Influence of the loading amount of Ni

on the yield of the base oil

FTP Sl A0 SR O e ey, R T A AR



5 B, A5 NI/ ZSM—S5-AL, O, AR -3 38 il At ok s S0 3 2R S M RE T 219

LB R, 30 PR R B R v I A ) A S 3 R
B BUHPERE T R, IE M B ke 24 ARSI (645
TR M FERIISCR T R . X5 2.2, 1 PSR 2
—HHy.
2.2.3  HRECHE XS R b R il AL 48 A0 YR

1E 1.4 F5 5286 44,260 °C 280 °C ,290 °C .300
C YN T, 75 46 A [ B 67 28k A A 790 %o 1)
TR R 26 LR RO B2 M, S5 RN 6 TR

104 -
+ZU
100 - ——7
——7,
3 9% —~Z,
2
8 92r
Q
< 88+
=]
> g4t
80 |

] 1 1 1 ]
260 270 280 290 300
temperature/ C

P06 B G A e X i T i Sl e 6 E i R S
Fig. 6 Influence of the loading amount of Ni
on the VI of the base oil
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Research of Hydrodewaxing Reaction for Lube Base Oil
on Ni/ZSM-5-Al1,0, Catalysts

GAO Li', MA Xiang-rong’, WANG Yan-zhen’* , SONG Chun-min’,

DUAN Hong-ling’, YANG Dong-rong’
(Shengli College, China University of Petroleum! , Dongying 257061, P. R. China;
CNOOC Qingdao Oil &Petrochemicals Engineering Co. ,Ltd*, Qingdao 266101,P. R. China;
State Key Laboratory of Heavy Oil Processing, China University of Petroleum® , Qingdao 266580, P. R. China. )

[ Abstract] A series of hydrodewaxing catalysts with different amounts of Ni are prepared by extruded and incipi-
ent impregnation, using ZSM-5 zeolite and pseudoboehmite powder as raw materials, and nickel nitrate as the
source of nickel. The catalysts are analyzed by the method of N, adsorption and desorption, XRD and Py-IR. The
catalytic dewaxing effect of these catalysts are evaluated on a fixed bed reactor using hydrocracking tail oil as the
feed stock. The results show that the pore structure and acidity of catalyst could be improved by the addition of
nickel. Under the condition of reaction temperature 280 °C, reaction pressure 15 MPa, LHSV 1.0 h™' and V
(H,)/V(0il) 500, a lube base oil, with freezing point of —19 °C , yield of 62. 4% and viscosity index of 92, can
be obtained by using 5% Ni loading catalysts.

[ Key words] ZSM-5 hydrodewaxing lubricant base oil fixed bed
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Video Watermarking for Virtual Reality Head-mounted Glasses

TIAN Hua-wei' , XIAO Yan-hui', FENG Wen-gang', DING Jian-wei’, OU Bo’
(School of Counter-terrorism' School of Policing Information Engineering? , Peoples Public Security University of China, Beijing 100038, P. R. China;

College of Computer Science and Electronic Engineering, Hunan University® , Changsha 410082, P. R. China)

[ Abstract] Head-mounted virtual reality glasses (HMCRG) closure the outside vision. It makes the viewer im-
merse in the virtual environment. To achieve this effect, the HMCRG will place a wide-angle lens in front of the
viewer’ s eyes, making the video into focus. The pincushion distortion will be introduced by wide-angle lens.
Therefore, the video must be pre-warped with barrel distortion to cancel this distortion. Noting that the viewer might
record the distorted video and misuse this content. In such a scenario, the ownership of the video should be verified
not only on the original views, but also on the distorted view, a video watermarking scheme for HMCRG is pro-
posed. A spread spectrum based method is used to embedding watermark into the original video frame. In order to
detect watermark from the warped frame with barrel distortion, an estimation method of the barrel distortion is pro-
posed. Then, pincushion distortion is used to restore the pre-warped frame to original frame. Finally, a correlation
computing is used to detect whether the frame has been watermarked. The encouraging experimental results demon-
strate that the proposed watermarking scheme can be used to protect the copyright of the video for HMCRG.

[ Key words] virtual reality head-mounted glasses barrel distortion video watermarking



