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ABSTRACTS

Research on Waste Liquid Recovery Process of
Hydrogenation Unit of 2-PH Plant
Wu Tong Guo Lei He Tonggiang
( CNOOC Petrochemical Engineering Co. Ltd. Jinan 250100  China)
The production process of hydroformylation of butene to 2-PH ( 2-propylheptanol)
includes a two-step saturated hydrofining process in which a large amount of
continuous waste liquid is discharged from the front and rear distillation towers. In
this paper the feasibility of reusing the waste liquid discharged from the
hydrofining unit of 2-PH plant by adding a vacuum distillation system is studied in
order to recover most of the effective components in the waste liquid and increase
the 2-PH yield. The results show that over 90% of 2-PH in the waste liquid can be
recovered through vacuum distillation  and the recovered liquid can be pressurized
and returned to the original hydrofining unit for further hydrogenation or separate
hydrogenation to obtain qualified products. At the same time simulation analysis
is conducted based on Aspen Plus software and investment cost estimation and
preliminary economic calculation are completed which can provide reference for
the treatment of similar waste liquids in domestic 2-PH plants.
Key words 2-PH; waste liquid; vacuum distillation; simulation analysis

Application of RCO in Treatment of Regenerated Waste Gas from
Natural Gas Deacidification Unit
Tai Ningning Cui Jun
( CNOOC Petrochemical Engineering Co. Lid. Qingdao 266101  China)

VOCs can cause an increase in the concentration of ozone and PM2. 5 in the
atmosphere  and national and local standards have put forward requirements for the
emission concentration and removal efficiency of VOCs. The deacidification unit of
a certain oil and gas treatment plant adopts an activated MDEA one-stage absorption
regeneration process and the content of VOCs in the regenerated waste gas
exceeds local environmental requirements  which makes it impossible to discharge
directly. The unit applies RCO process technology to reduce the VOCs content in
the regenerated waste gas to below 80mg/Nm3 so as to meet the local
requirements for direct discharge to atmosphere. The RCO method is suitable for
the treatment of low concentration VOCs  with the advantages of low NOx pollutant
generation small equipment volume and high VOCs treatment efficiency.
However in the design it is necessary to fully consider production fluctuations
and the accuracy of component concentrations to ensure that the RCO facilities after
put into production can adapt to actual production needs.
Key words natural gas deacidification; VOCs; RCO

Study on the Treatment of Scale Formation of Polysilicon
High-salt Wastewater
Zhang Xisong Mu Daoyan
( Inner Mongolia Tongwei High Purity Crystalline Silicon Co. Lid.
Baotou 014000  China)

Aiming at the problem of serious scaling of heat exchanger in polysilicon high-salt
wastewater evaporation system the composition of scaling was analyzed. The
results showed that the main component of scaling was calcium sulfate and a small
part was calcium silicate. Process analysis showed that sulfate mainly came from
the reverse osmosis concentrated water of the water reuse device and calcium
silicate came from the silica produced by the acid gas washing. The main reason
was that the liquid flow rate in the evaporator heating system pipe was too slow and
the evaporator did not set up automatic sewage discharge. Based on this the
following means were adopted in this study for process optimization and equipment
optimization: the reverse osmosis effluent was added with the addition of hard
equipment to separate and remove sulfate the acid water was added with flocculant
and the mechanical filtration was strengthened to remove silica and the sulfate and
silica in the incoming water were reduced to 100mg/L and 50mg/L  which would
not cause scaling of the heater; the flow rate in the heater tube was increased from
1.54.7m/s to 2. 5m/s and the evaporator was added with automatic sewage
discharge equipment. Starting from the water source and the improvement and
optimization of the equipment the scaling cycle of the heater was effectively
prolonged and the system could run smoothly for a long period.

Key words high-salt wastewater; scale formation; sulfate radical; silicon dioxide

Research on the Maximum Heat Dissipation Allowance
in Insulation Design for Equipment and Pipes
Wu Shouyong' Hu Xianlin®> Hao Yunan®  Jin Fujin®  Qiu Yiqi*
(1. Sinopec Shanghai Engineering Co. Ltd. Shanghai 200120  China;
2. China Chengda Engineering Co. Lid. Chengdu 610041  China;
3. Institute of Technical Supervision and Research for Building Materials
Industry of China  Beijing 100024  China;

4. Zhejiang ASKE Building Materials Technology Co. Ltd.
Shaoxing 312400  China)

GB/T 4272 " General Principles for Thermal Insulation Technique of Equipment
and Pipes" is a crucial foundational national standard for ensuring the operation and
energy conservation of industrial equipment and pipeline conditions in China.
Having been implemented for over 40 years the current version dates back to 2008
and has been referenced by more than 60 domestic national standards and industry
norms. The maximum allowable heat dissipation under normal and seasonal
operating conditions as specified in the standard serves as a significant
parameter for insulation design in industries such as petrochemicals power and
metallurgy. It also plays a vital role in the construction acceptance and
insulation effectiveness testing and evaluation of insulation projects. This standard
has been included in the 2022 National Dual Carbon Standards Special Plan and
successfully passed the review meeting in January 2024. This paper provides a
detailed presentation of the research and analysis conducted during the revision of
GB/T 4272 focusing on the determination basis and process for the revision of the
maximum allowable heat dissipation.
Key words equipment and pipes; insulation engineering; heat loss

Structural Analysis and Design of Blind Holes
in Thick Walled Containers
Li Hongxing Liu Xuemei Yang Guozheng Wang Shoujie
( Changzheng Engineering Co. Ltd. Beijing 101111  China)
This article discusses insufficiency of the radiation intensity of the fourth type of
radiation level meter after the enlargement of the coal powder feeding tank under
the background that equipment gradually becomes larger due to pulverized coal
gasification. By analyzing the reasons for this the blind hole structure design is
carried out. Then using Ansys 15. 0 analysis software to establish a model
calculation a detailed comparison of the local stress of the cylinder body under
different parameters of the blind hole ( aperture bottom thickness and
reinforcement section or not) is conducted to explore the patterns and find the best
combination of blind hole parameters ( hole diameter 30mm depth 50mm

retaining reinforced pipe) . Also conduct stress analysis and path assessment to

fully meet the stress requirements. By utilizing the blind hole structure the
problems of material level meters in large—scale equipment can be solved saving
equipment costs. Exploring a method for local thinning of large pressure bearing
thick walled equipment.

Key words  blind hole; stress analysis; material level meters; pulverized coal
gasification

Dynamic Studies of the Pressure-swing Distillation for Separating
Acetonitrile-water Azeotrope System
YANG Yangyang XU Dongfang
( China National Offshore Oil Corporation Petrochemical Engineering Co. Lid.
Qingdao 266100  China)

Based on the steady-state process of the pressure-swing distillation for separating the
acetonitrile-water azeotrope a dynamic model of pressure swing distillation was
established and its different dynamic schemes were explored. The results showed
that whether the control structure of the proportional control module of both the
return flow and the distillate flow or the control structure of return flow and the
input flow the product purity appeared divergent oscillation. The stability time of
the temperature control structure is shorter than that of the composition+emperature
control structure but the water purity can only be maintained around 99. 88wt% .
The proportional control module of the reboiler heat duty of atmospheric column and
feed flow can adjust the steam flowrate of atmospheric column in time. The
composition controller can monitor the product purity online. The composition—
temperature control structure has stronger anti-disturbance ability.
Key words pressure-swing  distillation;
characteristics

acetonitrile-water; dynamic

Design and Simulation Analysis of W1 Anti-vibration Clamp
in HG/T21629
Cheng Qiang Liu Hongjia
( CNOOC Petrochemical Engineering Co. Lid.  Jinan 250000  China)

The W1 disc spring anti-vibration clamp in HG/T21629 is widely used for supporting
pipelines with vibration risks. In the actual static stress analysis designers
generally model such supports in CAESARII as a combination of Y and guided
restraints without gaps. This combination only considers the friction of pipeline and
medium weight ignoring the influence of preload of disc spring  which will have a
significant impact on the calculation results. This article mainly focuses on this
issue and discusses how to accurately simulate the W1 type disc spring anti-vibration
clamp using the translational double acting bilinear restraints in CAESARIL. It is
recommended to select preload according to dynamic loads  the applicable range of
disc spring and the friction coefficient. The design specification should include
requirements for installation to ensure the accuracy of preload. In the example
simulation  two methods are used to calculate the preload friction force and no
preload friction force. By comparing their load and displacement it is
recommended to use the W1 type disc spring anti-vibration clamp. It should be
noted that the axial friction force generated by thermal expansion of the pipeline on
the support should be considered as the structural design load.

Key words anti-vibration; clamp; preload friction



