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Comparative Study on Regulations and International
Experience of Offshore Oil Safety Management

Boqun Li
Sinopec Shengli Oilfield Branch, Dongying, Shandong, 257000, China

Abstract

In recent years, with the rapid development of global offshore oil extraction technology, the scale of the offshore oil industry has
continued to expand, but the accompanying safety management issues have also become increasingly prominent. This article takes
China’s marine oil safety management regulations as the research object, explores their current situation and shortcomings, and
draws on the regulatory system and experience of advanced international countries to propose countermeasures and suggestions for
optimizing China’s marine oil safety management. Through the analysis of the international marine oil safety management regulatory
system, it is found that foreign countries have significant advantages in regulatory coordination, risk management, emergency
response, and environmental requirements. In order to provide practical research value for improving the safety, environmental
protection, and sustainability of offshore oil extraction.

Keywords
offshore oil; Safety management; Regulatory system; International experience
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Analysis of emodin and HPLC in suspension suspension

Yanqiong Yang
Chengdu New Chaoyang Crop Science Co., Ltd., Chengdu, Sichuan, 611630, China

Abstract

This paper focuses on the high performance liquid chromatography (HPLC) analysis method of emodin and emodin methyl ether in
the suspension agent of tiger scepweed. The study covers a comprehensive validation of sample preparation and treatment, HPLC
analysis condition optimization, specificity identification, linear relationship determination, no distractor determination, accuracy
determination, and precision of analytical methods. Through systematic experimental design, this study successfully established
accurate and reliable HPLC analysis method, realizing the effective separation, quantification and quality control of emodin and
meldin ME in the suspension. This method provides scientific basis and technical support for the quality control and efficacy
evaluation of knotweed suspension agent.

Keywords
knotweed suspension; emodin; emodin methyl ether
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Research on optimizing the safety management of fire
operation in petrochemical enterprises

Bin Wang

Luoyang Technology Research and Development Center of Sinopec Refining & Chemical Engineering (Group) Co.,
Ltd., Luoyang, Henan, 471003, China

Abstract

In view of the high risk characteristics of hot operations in petrochemical enterprises and frequent safety accidents, the optimization
of special safety management for hot operations is a necessary measure to improve the safety management level of petrochemical
enterprises. Based on the current situation of safety management in hot operation in petrochemical enterprises, the hot operation
process should be analyzed in detail, and the deficiencies of the current safety management measures in the approval process, on-site
monitoring and the implementation of safety measures should be accurately positioned combined with the actual cases. On this basis,
the optimization scheme is put forward for the approval process and on-site supervision, so as to reduce the incidence of fire accidents
in petrochemical enterprises and effectively protect the life safety of personnel and the safety of enterprise property.

Keywords

petrochemical enterprises; hot operation; safety management
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Nitrogen distillation-iodine dosage method vs acid-base
titration of SO, residue —— based on the comparative
analysis of detection principle and applicable scenarios

Fei Luo

Xianyang Food and Drug Inspection and Testing Center Bin Long Regional Branch Center, Xianyang, Shaanxi, 713500,
China

Abstract

This study investigates sulfur dioxide residues in sweet garlic by comparing two analytical methods: nitrogen - filled distillation -
iodometry and acid - base titration. Through the analysis of 20 samples batches and spiking experiments, significant discrepancies
were observed in the determination results between the two methods. The acid - base titration method is prone to interference from
volatile acidic additives in sweet garlic, which may lead to inflated or false - positive readings. Although nitrogen - filled distillation
- iodometry demonstrates better suitability for sulfur dioxide residue analysis in sweet garlic, its accuracy can be compromised by
volatile oxidizing substances or endogenous sulfites present in the samples. For samples containing volatile acidic components,
iodometry can serve as a viable alternative method. These findings offer valuable guidance for precise determination of sulfur dioxide
residues in pickled vegetable products.

Keywords
Sweet garlic; Sulfur dioxide residue; iodometric method; Acid - base titration method; Volatile acidic additives
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Research on the preparation method and application of
ergionine

Junwen Zhang Sijia Lu Kang Zhang Zhan Zhang
Henan Achievements Transformation Biological Technology Co., Ltd., Zhengzhou, Henan, 450000, China

Abstract

Ergothioneine (EGT) is a natural sulfur-containing amino acid with strong antioxidant, anti-inflammatory, anti-aging and other
biological activities. Since its first separation from the ergics in 1909, its unique chemical structure and extensive biological functions
have attracted much attention from the scientific community. In recent years, with the in-depth study of its physiological functions,
the application value of ergothionin in medicine, food, cosmetics and other fields has been gradually explored. This paper summarizes
the advantages and disadvantages of chemical synthesis, biosynthesis and biosynthesis, and discusses its application status and
prospects in different fields, aiming to provide theoretical basis and technical support for the industrial production and application
development of ergionine.

Keywords
ergothiaine; preparation method; application field
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Analysis and application of waste heat boiler pollutant
reduction technology based on chemical industry

Shenghong Zhu
Jiangxi Jinxiushan Engineering Consulting Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract

Chemical industry in the production process will produce a lot of waste heat, waste heat boiler as an important equipment for
recycling waste heat, widely used in chemical enterprises. However, the waste heat boiler will discharge a variety of pollutants during
operation, which will have a negative impact on the environment. This paper deeply analyzes the pollutant emission characteristics
of waste heat boilers in chemical industry, and discusses the principle, advantages and application of various pollutant emission
reduction technologies in detail, aiming to provide technical reference and practical guidance for chemical enterprises to achieve
energy saving and emission reduction of waste heat boilers and practice green development.

Keywords
chemical industry; Waste heat boiler; Pollutant reduction technology; Energy conservation and emission reduction
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Optimization Research on Operation Safety Management
of Oil Pumping Stations Based on Risk Assessment

Jiusheng Li

1. Sino Oil King Shine Chemical Chemical Co., Ltd., Langfang, Hebei, 065000, China
2. China Petroleum Pipeline Bureau Engineering Co., Ltd. Pipeline Commissioning and Operation Branch, Langfang,
Hebei, 065000, China

Abstract

As a key node of the global energy transmission system, the safe operation of the oil transmission station has a significant impact.
30% of the world’s oil pipelines have been in service for more than 30 years, and the annual growth of leakage accidents increased
by 8%. This study developed a five-dimensional risk assessment model and SMART innovation management framework. The
results show that the dynamic risk assessment technology can improve the efficiency of accident response, and the regions with low
geopolitical risk insurance coverage need to strengthen international cooperation to provide guidance for the safety management of
global oil transport stations.

Keywords
risk assessment; oil transmission station; safety management; SMART model; geopolitical risk; technological innovation
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Preparation and properties of talc-filled modified PBAT

Xiaoqian Yang Rongxia Wang Zufang Wang Penghai Yang Xin Yu
Xinjiang Tianye Co., Ltd., Shihezi, Xinjiang, 832000, China

Abstract

In this paper, the modification effect of talc powder as a filler on PBAT (a biodegradable polyester material) was studied. As a
common inorganic filler, talc has excellent mechanical properties, thermal stability and cost effectiveness, and is often used for
polymer modification. PBAT composites with different modified talc content were prepared by melting blending and analyzed their
mechanical properties, rheological properties, thermal properties, melting index and chromatic detection. The results showed that
the addition of the appropriate modified talc powder significantly improved the mechanical strength and thermal stability of PBAT,
and the rheology and melting index were suitable for later processing. The synthesis shows that the composite material has potential
applications in the field of environmental protection.

Keywords
talcum powder, PBAT, filling modification, mechanical properties, rheological properties, thermal properties
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Improve the production process of the traditional chemical
products by using the green chemical process

Ru Zeng
Heze Small and Medium Sized Enterprise Development Promotion Center, Heze, Shandong, 274000, China

Abstract

This paper systematically discusses the application path of the green chemical process in the improvement of the traditional chemical
production process. By analyzing the limitations of traditional chemical industry in raw material selection, reaction process,
separation and purification, and product post-processing, solutions such as replacing fossil resources with bio-based raw materials,
developing green catalysts, optimizing reaction conditions, and innovating separation technology are proposed. The key technologies
such as biomass conversion, non-thermodynamic driving process and resource recycling are expounded, and emphasize the design
from the source to reduce pollution and improve resource efficiency. At the same time, biodegradable materials and chemical
recycling strategies are proposed for the packaging link to promote the green transformation of the whole life cycle.

Keywords

green chemical process; production process optimization; bio-based raw materials; clean production; circular economy
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Optimization and improvement of phenylene selective
hydrogenation reactor

Qingsong Wang
SINOPEC SABIC TianJin Petrochemical Company Limited, TianJin, 300270, China

Abstract

Styrene by extraction process is derived from the C8C9 fraction of crude cracking gasoline hydrogenation section (DPG) of ethylene
unit. The fraction contains about 15~25%wt of styrene. Through four processing processes of C8 cutting, phenylene hydrogenation,
extraction distillation and decolorization refining, styrene products that meet the national standard are finally obtained. After the
C8C9 raw material is passed through the C8 cutting tower, the C8 component contains 0.5~0.6%wt phenylene, which is similar to
styrene in both molecular weight and polarity, so it cannot be effectively separated by extraction distillation. At present, the common
way to remove this component is to introduce the cut C8 component into the phenylene selective hydrogenation catalyst bed, and
reduce the phenylene content in the material to an acceptable range by selective hydrogenation, but the styrene in the material is
often lost during the phenylene hydrogenation process. In this paper, the problem of styrene loss in hydrogenation process is solved
through technical transformation and parameter control, and through optimization, the hydrogenation of phenylacetylene to styrene is
controlled, and the yield of styrene products is increased. [1]

Keywords
styrene; Phenylacetylene; Selective hydrogenation; Hydrogen-oil ratio; Dispersion; C8C9
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Discuss the identification and control countermeasures of
major hazard sources in chemical enterprises

Qibin Ran' Yuechun Peng’ Chuan Chen'

1. Chonggqing Kuaisirui Technology Co., Ltd., Chongqing, 402679, China
2. China Classification Society Quality Certification Co., Ltd., Chongqing, 401121, China

Abstract

The operation link of chemical enterprises, the need to produce and process a large number of chemical raw materials, some raw
materials have flammable and explosive properties, leading to the production link may appear safety risks, in order to ensure the
safety of production, the identification of hazard sources has become the key to the development of the industry. Therefore, in the
operation of chemical enterprises, the staff need to strengthen the identification of major hazard sources, analyze their causes and
hazards, and explain their nature, and then formulate control strategies on this basis to avoid risks as far as possible. This paper
starts with the chemical enterprise, combined with its production process, its major hazard sources, through reasonable management
strategy, to ensure the safety of production.

Keywords

chemical enterprise; major hazard source; risk control
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New process for recycling ammonia containing condensate in
chemical industry and co producing ammonium bicarbonate

Jingwei Yu Xiaolong Zhu Wei Cheng Buchao Zhang
Xi’an Aerospace Source Power Engineering Co., Ltd., Xi’an, Shaanxi, 710000, China

Abstract

In response to the difficult problem of treating ammonia containing condensate in the coal chemical industry, this article adopts a
new three-step process of “pretreatment stripping separation carbonization synthesis” to achieve efficient recovery and directional
conversion of ammonia nitrogen resources in ammonia containing condensate. The results showed that the process significantly
improved the separation efficiency and reaction selectivity of NH3 and CO, by optimizing the flash tank, precise control of the
stripping tower, and innovative design of the ammonium bicarbonate synthesis unit, resulting in a product purity of over 98.7%.
The operational data shows that the resource consumption is better than the design value, with an annual output of 19000 tons of
ammonium bicarbonate, an annual income of 11.4 million yuan, a static investment payback period of about 4.6 years, and a NOx
emission reduction penalty of 3 million yuan per year, which has both economic and environmental benefits.

Keywords
chemical ammonia containing condensate; Recycling; Co production of ammonium bicarbonate; workmanship
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Analysis of welding quality defects and control measures of
petrochemical pressure vessels

Xiaoli Cai
China National Petroleum Sixth Construction Co., Ltd., Qinzhou, Guangxi, 535000, China

Abstract

Petrochemical pressure vessels are subjected to high temperature, high pressure, and corrosive media during the production process,
and the welding quality directly affects the safety and service life of the equipment. However, various defects such as porosity, cracks,
and lack of fusion are prone to occur during the welding process, which may lead to equipment failure and even safety accidents.
This article focuses on the welding quality issues of petrochemical pressure vessels, analyzes the classification, causes, and impact
of welding defects on equipment operation, and proposes a series of control measures, including the application of advanced welding
technology, material selection and management, construction quality control, application of non-destructive testing technology, and
improvement of quality management system, to improve welding quality and ensure the safe operation of pressure vessels.

Keywords
petrochemical pressure vessel; welding quality; welding defects; control measures; Non-destructive testing

i TIEN AR EERERESESERT T

L skil]

T EATHTR TR ANEBAIRAR, FE - J7E FOH 535000

m =

LML ENEBEEFIRTRE R, HEFBRENR, BERELBEY QRGN EERFRAEFF, R, B
WRP RS ARG, AL, R REAF, ZERBTRFBORGRA, LRI X %eFU., ALBELG ML
IEAZBRERTEAL, PARBRGG K RBALNREGETH Y0, FRE— R HE, QLT EI
KRG R, MHAEBELSE . ATHEES . LRENERGEAZREECRALZNTE, WRGEEFT, HEENE
B R AIBAT,

KA
LA TIE N 5 RHNE; R, e RAEn
153|5 JE o TR LU, SR EREEDK S, RS

HEPIMER SE 2 A bR i L BB IR 1%, LS B
MR B ENE: . BB TR A ar . At LR
PREERE R IREEMEIRE MM SR . M AR i & 250
A AR, R R AR EOR ™, B IEAR RS
FERERIIRAL; fREZ AZELEMIERTT, DRIERE

AL TAT A DA BRI BSR4, iR
B A RSB IR PR EEN T2, HREEA
TS REEANE T2 e fER R AR T, TR
T2, INGRRERN, 55 HAAFLREERE, S
Bk ARMEE 2 A4S WL, IR

S BRI R OB, RIS e, R
HEE TRMEAIEE X
2 IRZ R EME

21 AU T ENFSREZENER
BT AR R, At TIOA SR SR, &

[fEEBNT] EHEF (1999-) , &, PE[ BEHEA, &
R, BETRRIN, MBENSERSIFEAR.

38

RIS, SERIRAEEEN SN B EL A, BN
e KLEmE N, IR Z R, FEEIE A ES;
PRRHRAE T %, HAGNIARE S, WRAFIHREL
TR S 24, SNSRI, B2 el AR b AR R 1,
22 INEZERENXEEE

IR E2 2 MEERN, FEAEME, L2, IR
MR ERORE HTH. &0, MEMIEERSY  HAEE R )
IR R RN, B R SEINASTES
SN A M RE RIS R . Huk, IR T EATH
VhohaE TIRARM T RL, AT IR . TR



WIHARERH -$02% - 50241 - 2025404 A

TR TGS, DR R SRR
FOREEEE, R . TR AR B B R i )
TR SR, MRSk R B, 1 T AR
e B2 B o 1 B R R PR R4 B TR
B, SRR T A OB R SRR R A
S0,

3 IR REGRES T

3.1 (SRR %

PR R R BRI P 75 2R A5 A M e
PRI 224 AT, R R AE LA %
WG, BRI ST R, SR
B R R IR P R A% B S PR e
Kb R SR SIS, AR BB
SRR R IS IS, R
KRB RIOEIS, ARG, RS SRS HIR
YRS 2, B AT G S AR,
R T e P IR R e S P
PRI ISR B, MRS P SHUR T 5
. B, SRR MIGHISOV ARG, PR
TR, RSP IR R, TR
PERTS, Mol P,

3.2 BEREHEERE

SRR W A, T BREDL
BRI A B S HIEE, b, SR R
BHOETHE, IR S L0y . iR b
TR S AR B = B, BRI StRbehe . b
B SR U Sl G, FORARE TR
R R R S Al . R E AL
(REASEIRRE R, A S R A 25 2
IRERRSUREL, WERAEREE R R AR E TR
VSRR IS, SRR b 2 s R K e Y B A
U, REIRAEETE, FIEII . B2, FEEEL S
IR, IR RS I 3R
B S A SRR AP, § IRAE R
R R TR AACT Rk 5, IR S
FERIMOERE | RBEROBS TR R IERS, B SIRsE
HIBE . JRE R, AR SR TR 2 S5
KBS RIE ., (RSN,

3.3 JREEERE S & IETHI M

N ARG, P B AR BT %
SRR G, P EERHSRENRROI. — T,
IRHEAA S SRR AR, BB RATR . &
N AR IR, BB AAEE TR R
T T S SR R R S 55— T
I A I B SRS I R

DR, HTRIES. RIEE. SSRGS rERE
TR S, BN PR R A B NER, (A
PRIV RIS I RS G ED . F—O5 T, JREEE . AL
SR T B IR G T B NI, (EIE RS
THGBEFTIN E D2 RS S AN B i, 15 R I As
BRSO E L (RAEREERE RS . SRR, S5 EERT
SIS, FEEIRAEONEIENI RN, MEIRE DA AR RERK
JERREATIORRE M. G0 R D A A RS B B 1 AR
SRR BRI E DA RSB T G, FETE
PRUE AR A AR S R RAR J5 TCAR RS B R R B 5
R R 2 e R R b ) B B
4 AU I EAT R ERERERMEEEST
4.1 St IEEER AR R F

AT BRI HIERE R, At TEE S
foRTEEM:, et EEROR N SR EE, Bal, T iZ3%A
AR AR BN E SR . SRR . ERBRRERER AR
DI - BE & 1R45 . S E AR R Rl e . 15
B IR RfAT SRR, W AT ERE R DA e
HOFIE, BEA RO D RIA S RIARIESEEIE . SEEIPE (10
TIG F1MAG £ ) W/EEH MR s lfa e A bz HIRE
73, BB/ DSIL. RIEFERS, & TEES S SR
Mkl A RIBREERA TERER SR G R,
LR SRR DY O AR R, MR
ATERERAN 1], PRmie kS, B TR TS,
EIREIEREROR B F R R i e B TR E . fE
IR AR TH, SR A SE GRS A SR IO I T
AR, ISR R AR SRS Aa 5,
MEHARAR S, DIl a4 .
4.2 MRLEREE

MR A LR IR O R BRI RTIR SR, fih
W TIEDBRHEM 2 F TIRE S8 REI . SR
PULA S, XU EMEEESE LG TEIANFRE T L
TEVRaEEE R AFIR O RRE . ARSI R R
BAMAE, RS S NEESERERE, RENEES
FEARGIS, BAARSERIEE R . BRSO E
FERRAZSH, SRR AFIBRL I (AR (418 7 RE AR fe AL 2
MRS . AR SRR DUEC I F R =R TRk TS
FrifE, an ASME. GB150 %%, weRAA Rl EL,
IRbE (JRSk. 1Rz, JRH)) IOfRE=. BE. B, BRSO N
FeREAZ Rz, DASa =R OB ASHE D i il AN RS
TEMPEE L, — B IR S SRR . 12
MEAETIRIRES R 77, IREFIR o A BB T b
, DURIERREIIMK, REad el far=EaRa, 55—
TR A TR SRR RIS NS, R R
FHIREL . TRIERIE A &,

39



WIHARERA -$02% - £ 024 - 2025 £ 04 A

4.3 iE TR REREH

i T ORNREEE, Ried. B, BELEE
B TR SRR, RN T B SR T 2,
P ARSI T I T, REHR SRR AR
ZOR, WO TR AR BRI ;
HlEAEN IR T2, EoIRRT%: . SRR AR ]
MIRHEOTAEDR S, aEEE L IR ey, N EREIR T ik
1T 150~250°CHITIA, AIFEIRASIAL, (REEd e R A TR
HUREA . RS, W INEEER N D SRR T
B, MRERANTIE. SBaRESN, ByREAENIREES
TR, ISR, AT REE R . (R
FE N TR S, RIS RS IR T MO RS, Edh
B NS S N S RO AR R . TEE
RAEFTH MR | SRR DO S, W TEREE DA asE
ARSI IR TR R TR KA, Y MR
R IHOERME , B 1R A S8 AR TR e b
WRHE G PRSI TR, DRI, R
FE,
4.4 TR NE AR B R A

TEIR I A R R AR R . R IR A A %%
FE, WM EEFERLRN (RT)  BERN (UT) |
BERYREN (MT ) FSERM (PT) o SHEAINRE F T
INEBERRE, A0S AL RIE S 380, HAQASEE rT3k 0.1mm,
TR RS RO P e R S S R, RS Rk DA PR
Fgh, 16 TIEEEE IR e A, RER R A ke
FEAT ARG RS, & TRNARHE SRR
AR TEHR
45 RETERRNTE

VR ASNREEHARARRSOMETIES
BRI R RS, T E S EA e Tl
Azl SEFE N EER, R R EE A
B IR, ik, FEMWEHEHIE, ARk
YIRS AR SO % 24T TR SE 2 1 e S TR A
7, ISR R & A (e R T B A R A
R HIE A SR AN GB150¢ 7588 ) NB/T 47014( &
RS T ) ) M EPRIYE (20 ASME. APIARdE) (7
S, MR eI R A IR AR ER A =
EHIbRE, AN, VR IREE T2IEE A, IR
IR T 2R (WPS) dH7HE T, HfRiEEsiniaett.
AT, FSATRTHRAE FREIE, EESRIEREREA LD

40

RREACE, HAATHESHANCE RIS SRR
IsRREE R E IR S ARE . A TR,
JrUEE TR R v AR RE R L AR e A R
IBIEERTT . IRRTRES BIA . SRR T AR, TROR AT
GHRORbRE, HRES N TR . TR A CAE R .
TSR RE T, R HF IR B AN SO R R
SR EME R TSR, B AR TR AN Sk
BRI HE e BESh, IR AT R BT RERE R ARG, MR
U R S R IR IO AT, TR RS TR
ST AR MR RT AT BRI TEIRGN, ISR
TEHEATAR, (BT IR EMR T BRI EW A% .
A SRR R T — I R BRI R MR R R AR Y
LB, R TR EREE AR, HRETLZS
o BESE RILER . NSRS EERALIEE, DA
A T AR P T R T RGBS . 5 R
BT R AR, AlEd B ARG RS
ZIRAERIRRE T2 AN R, DL RRIRIR, ML LE
SUREET 2. Ja, METHE=mEREAINE. XA
I TSRS RS, Rl Al5 A B =77 i
BUFg, b ERF R AR 5tBE (NDT) . ASME AR
PUaSE , SRR A T A BRI . 8 58 =560,
ARG SRR T R IR A IENE RIS Ao S TR A
AHESSIATT, (Rt SR R E T

5 45i%

At TR A as B T B A S I Z e A E 4
BREE. RGNS AR ARG Az
R, HEs L E R ed, Hit, BB e
FR . AELEPFEEREARL ., IsEiE TRl RA
SeE R TCIR T B D SE R T A PR R 5 e, Skdgm
IRETE, RS A, Aok, naE—
DBEIEEE T 25, fREiFE:, (RtRER R RS
b, DA AT H a8 K e e 5 REEkK .

S 2% 3k
[1] 5. Al TR AR e M s BIE AR5t [J]. 0 T,

2020, (12): 45-47.

[2] 258 Ry SRR T b T S S HE[I]. i b Tk

EHR, 2019, 40(04): 23-26
[3] F&, BREME. AIE TR g ife: T2 M mra 2= IR ).

BIAUESRE, 2021, 37(06): 56-58



AIRARENA-802% - F 028 - 2025 £ 04 A DOT: https://doi.org/10.12349/cta.v2i2.5438

Application of borneol in pharmaceutical field and its
manufacturing technology progress

Bin Chen Wei Chen  Jing Zheng Wentao Ding Wenlian Zhou
Zhejiang Zhengrong Spice Co., Ltd., Quzhou, Zhejiang, 324300, China

Abstract

As a kind of traditional Chinese medicine, borneol has a wide range of application value in the field of medicine, especially in anti-
inflammatory and analgesic, enlightenment and awakening, heat and detoxification. With the development of modern medicine,
borneol is gradually applied in all kinds of drug preparations, including injections, ophthalmic drugs, topical skin preparations, etc.,
which significantly improves the efficacy and convenience of drugs. In terms of manufacturing technology, the production of borneol
has experienced the technological innovation from natural extraction to chemical synthesis, and has realized the quality stability
and high efficiency of production. In the modern preparation process, through the advanced extraction and separation technology
and green synthesis methods, we not only improve the purity of the borneol, but also significantly reduce the production cost and
environmental burden. This paper systematically analyzes the application status of borneol in the pharmaceutical field, and discusses
the latest progress of borneol manufacturing technology, aiming to provide theoretical support and technical guidance for the further
development of borneol in modern medicine.

Keywords

borneol; medical application; anti-inflammatory analgesia; preparation technology; quality control
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Determination of different mercury species in chromite by
thermal desorption-atomic spectroscopy

Xinzhong Xu Ke Wang Wei Chen Long Dai
Alashankou Customs Technical Center, Alashankou, Xinjiang, 833418, China

Abstract

This study establishes a new thermal desorption-atomic spectrometry method for determining mercury species in chromium ore.
Different mercury species are selectively released through programmed heating(80-700°C),enriched and transformed using a three-
stage absorption system(aqua regia-Fenton reagent-thiourea),and quantitatively analyzed by atomic fluorescence spectrometry and
inductively coupled plasma mass spectrometry.The detection limits for elemental mercury,divalent mercury,and organic mercury are
0.015, 0.03,and 0.06 ng/g,with linear ranges of 0.05-50, 0.1-100,and 0.2-80 ng/g, respectively.Spiked recoveries range from 92.8%
to 108.3%,with relative standard deviations <3.5%.This method provides a new technical approach for precise mercury speciation
analysis in chromium ore.

Keywords
Thermal Desorption; Mercury Speciation; Chromium Ore; Atomic Spectrometry; Multi-stage Absorption
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Frar, A FREENRE RS AIR B E N, XA RIT R
HWrid AR 7o

X B B RS A A BT IR B P 4R it
THUSHRYE, FRHA B THEBEY AR AR
ML 1,

% 19 T ARTHREE N SR RE TR
A L RER R

F 1 FRRSRO AT NFSH

N FHIEREE / HfbEE / i PR /
IR -1
(C) (kJ/mol ) (s")
Hg' 102+3 453+2.1 42%104
HgCl, 276+5 83.7+3.4 7.8%105
HgS 565+8 156.2+5.6 2.3 %106

32 fREME S &

AR T =P AIRIObRERRZE . FUTOR (He”)
£ 0.05 ~ 50 ng/g YU Bl N R I H (E RO LerEma Rz, FRefEil
LRI LRI TR y=15326x+328.5, HHOC R ELAE] 0.9999.
IR (Hg™) 7£0.1 ~ 100 ng/g 75 FEINFIH RITRIZM:
FeF, LML y=12847x+425.3, FEEZRELH 0.9997,
BHHLIRTE 0.2 ~ 80 ng/g ¥I N U bRk R 2 2 1 5 #E 4
y=10536x+286.4, FHIZA%0H 0.9992.

SRR IAERR B T, RIRERRET
ANRTEASRKCM R BUE, HARBREORIEN s, Hak
IR, BRI R K. KR (LOD) R 3
EEMEEE (SIN=3) THESH: BRITRIVKHERY 0.015 ng/g,
TR 0.03 nglg, AHLKN 0.06 ng/g, X EERE HIFR P E
RTIAERENRDTTE, RIZGERGRESNREE .
LR EEERES RS INFR 2 R,
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R 2 ZMRSRHIIRE B L SH

S VSR / (ng/g) FoHPR 7 (ng/g) VEESX 4
BARRTR 0.05 ~ 50 0.015 0.9999
“HhIR 0.1 ~ 100 0.03 0.9997
IR 0.2 ~ 80 0.06 0.9992

33 FEREESERE

AT 3R 38 o AR IET L S 06 RN 28 5 P i B X g 2k ) v
WA & BT T 552, TESLBREES T 43 BRI AN [
W BE AN () = PR A5 R bR v v i 2E A7 DA [ ik B, [
I3 AP 3T 8 YRE B ME DL T RS B R, 45
R 3 frome EARRMFRASET, HEZRIEIRE
94.5% ~ 105.8% Z[a], RSD 4 2.5% ~ 3.1%; - 7RH[H]
%I 96.2% ~ 108.3% Z[a], RSD 4 2.9% ~ 3.3%; AL
TREGAIZLE 92.8% ~ 106.5% Z[A], RSD 4 3.1% ~ 3.5%.
SLUGEEIERAE, 1205 B RIS =, R
£ RN RTE AR AR E DK

R 3 NEARSKHIMIZEY R SHEEELEER (n=8)

ks FESEU (ng/g) SIS | RSD/
AN | bR | PR (%) (%)
0.5 0.854 945 2.8
FFR | 0382 1 1.432 105.0 3.1
2 2.498 105.8 25
1 1.827 96.2 33
ZHIR | 0.865 2 3.031 108.3 2.9
4 5.023 104.5 3.2
0.200 0.342 92.8 35
BHR | 0.156 | 0.400 0.582 106.5 3.4
0.800 0.975 102.4 3.1

4 &g

AWK T — AT - 2900 - IR FERERR
HOT TR ARSI, 205 RARENL
HHAEAISE B B TR THR AT S 2 i i
RO Z, SCBL T 580 RS RN AT AR R I
M ES, vk TEGs AT SR R
REELATS R T
S5 3k
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Analysis of the key technology of the temperature control
system during the growth of silicon single crystal

Weileng Wang Huanxin Zheng’
Zhejiang Haina Semiconductor Co., Ltd., Quzhou, Zhejiang, 324300, China

Abstract

As the foundation of semiconductor industry, silicon single crystal material puts forward very high requirements for the accuracy
and stability of temperature control in its growth process. As the core component, the temperature control system directly affects the
crystal quality, defect control and growth efficiency. This paper focuses on the temperature control system in the growth process of
silicon single crystal growth, systematically analyzes the key technical issues such as temperature field uniformity control, dynamic
response ability, high temperature stability and system integration reliability, and discusses the path to improve the performance
of the temperature control system by combining heat conduction, radiation regulation and intelligent control algorithm. By sorting
out the current main technical bottlenecks and future development direction, it provides theoretical support and technical reference
for the subsequent optimization and upgrading of silicon single crystal manufacturing equipment, which has important engineering
application value.

Keywords
silicon single crystal; temperature control system; thermal field control; dynamic response; system stability
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