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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.
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Research on Application of Energy-saving Technologies for Centralized Heating in Buildings

YU Hongfeng
Heating Branch of Xinjiang Tianfu Energy Co., Ltd., Shihezi, Xinjiang, 832000, China

Abstract: Against the backdrop of increasingly severe global climate change and sustained growth in energy demand, building energy
efficiency has become one of the core issues of global sustainable development. As an important component of building energy supply,
the application of energy-saving technologies in centralized heating systems is crucial. Currently, with the continuous development and
application of advanced technology, significant progress has been made in energy-saving technology for centralized heating and
heating. By adopting cogeneration systems, efficient insulation materials, intelligent monitoring, and user side intelligent temperature control
systems and user education measures, centralized heating systems have achieved significant energy-saving effects and reduced greenhouse gas
emissions in practical applications. This is of great significance for achieving green buildings and sustainable urban development. Looking
ahead to the future, with the continuous innovation and progress of technology, energy-saving technologies for centralized heating will
continue to develop, providing more effective references and solutions for building design and operation personnel.

Keywords: central heating; heating energy-saving technology; green building; sustainable development

515

B rh it R Gl g KR AR 1) 22 R Bl DX g 1t
ARE, BAMBNIIE . RESRAM AR & 5 TS dlae
IRES RSSO S . SR, T AR SRR, I8
AT AZESP R R AR AE A RE TR SR IR AN A IR,
BEE T BEBORAIRS R AW BUHT, 46 b (HEHCRIR T RESOR
MR H 282, BONERTHEFIREIR AR . SEBL T Re sl H
ERZNIDE=R S E

1 ERRARFTRER ARSI

1.1 BURMTI R AR

RO BEBOAR R — R E A RE T B, M A An 2
ARSI BRI L, SEBLAGE R RO e SR AT
M B BEARBE YR AL « B D A5 e H Y o X — 4K

WA JT T I EARBIF AR, BLUT R — 28 BRI ] 5

1 RUHRIPEI A 1 8 P & U5 REHOA 1 T A A e 5
PCERR IR, SR BRRLIRIR B, SR IR, AT
INFABE R H o AR AR ZR 48 2 8 HE R P B AT 2
[ ST 8 P 3 T 4 A S5 L A B AR R A A T A

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

RE, HE— D hem REIEA R . I R S — M A
R RSN AT REF R S IR A S AT Th RE SR K
fEF—RgiH, SCOLRER MBRZAI A, Bt A7 (1 2%
TR, AL TR, TR R 1 REIRURI F 2%
FIFIRAR T REVRTHAE - RO R AL P BOR R A
TR Rl EE (4 P o 2 KB AT TR RE R IR B R
GEREE R L Pr 5 R Bl & T B AL S H, AL A 24 10
PR SNG, EE— B 5 e B IR A AR . R, JELA)
BRI FE A L A SR R A5 SIEEINS AR T 6 10 SIS P20 A
B, AT DABR R B (IS AT BRI S, PR ARG A
Br T _EIREORSN, A — LA I BN 5V AN
R HIRMIE T REROAR P Biln, FIRIKRBIRE . KUBESETT
FHAE REWON RSB BD 77, W] LA X A G Ak A BER A K
W, AR IR, SR e it A 8 A BRI ORI EOAR,
A LA A IR B R A BE ORI 28R (S — 3210
F s AERIRIT BEROR I BEA AR T RE A, — L2808 1
F MR BB 52 BT - B, £ [FIREVEE 2 (EMC)
AL, RN S AR S Z TS, A



@" VISER

FARBLABEZ 2024 55134 5230
Natural Science Research.2024,1(2)

b

f

H PR R E T REAR S5, IR AT RERL
MR HEFASIN 5 BEBA IR A e FSEF « 5 8 e il & A
Tk 4. 0 FFERE, AR RESOR thE IR0 SCHL R R AL AN
Haift. B 5 APLE A B S, SEUN SR
L RN AN GRS, T DA iR B2 A IS AT RO M AT S
BEARN TRRAS o AR T REBAR R — DM ERB PRI EOR T,
WA 1 2275 TH R RUHTRISEH o BEAE R I AN Wik A8 F i
Wy KAWL, ARAKIERE I 52 R ORI A
PSS RESARTN dh, St (AT S8 R A BE KA ot
Wiko [RIF, BATHh 2 B AT BE SR AE S 1 A wp
BESX T I — LE B MO ) B, BORHET R . BN
W, A A BT RSS s e AR, S
P BEROAR I Z R AR R

1.2 EMMTRERA

EMIAE G b IR R GE A (0 F AT, R I A A
EHVRK BB AL — AR HA B ERE TE
HI T AN PR ST B AL A TE A B 1) 3 P DA B i 2 P E
SEITTH I, AR S REOREIRENBIL . O 1 RIXTHZ
— R, SR MRS RLIE R A AT JR) 2R RE MR T
THRH T Z R8T, JIoRIETHEA R REIRA R
BERETER BT RABRIIR O 15 F R0 —Fh
BALORIEAT R XA AR DOLAR T R B IR T2 4L
PERE LK RLAT A B 285 ki, B2 N T B rp
MR ARG RRA R, R IR KRR
RORARTE 7 Hflr, RO 7 R AR R0 ) REPRIR 2%
5 RIS, PEACE A Rt T B AR IR 1 O B4 it
Z—o LR MRS, MR AL R .
Bk, ABRRIETEE R WS MMES .. S HREA
AR SR, AT LA R el A REAE A B R T 40
R IR T R B e ¥ L 3 B H 2 R 5K
HIF 5N, PO E PR AN RENS T8 RETR A, 1047 Bl
T v T A T P B A AT AR

BREAIIZ RGN SIN, R EP ARG LI T8
REALE AP, TR 1 1 REVEM FH PR B AR SE 12
T B R I A AR R SN DN TE s A TR
B REE B AR Gt T DR A BIE o] 5 0 BB L R - AR
At BRI, R GERENS B B AR, D) REYE
PR, B IR OR, IFSLRIERIA RN AR, AT
TRUEI RGN 22 B 14T o 0 T UL 25 1 2 47 A
BAFICNEE . EWTRE . WETRARTR, REW A ROt
KB A, HRHI ARG BT FN,
33X (3t FAKRCHE K 20, T LA SE AR B N R R 1 RER
oK AT R 5 BE AR IS AT TR, 8 S A e ZEFR BEIRIR 22
RN RGO B AT RS AN B SRR I S
IR AN AT R R, AT DU HER 3 TR RSt
B ATARBL, FHE00 AT BE BT 1, ) 5 ok 2 1 B At

N

T7 % o A, IR R4 6 R A ) e SR PR AT ) B S
W B A S EURS A0 B BRRL S g o B T RE R AR A2
XA R G Hh AR AR A Ak T B, e b Rk
P B WA R AV R IR R g S 2 AN T TH SR A LA
KRR T REVR T HE . PG RH MRRSE R R, BoATA
HARTE, KRS B2 AR RIBARF IR K, A
PSS BB A I F0 5 B R NGB 003E 77, HESh AL
M. k. TR T R R R

1.3 AP EeR A

FAP S RE R ARTESE L R Ge R Py B G B
WA X —HARAOGEE EA G I RRVERE, IR
BRI P o (R S bR AEAT R Lo 38— R A e R R g
(I FH , B E SEI0F P 4708 FE 5 R v #8218 ) e A P4 o
FRERIE RGUENH P AT BEHE AR MIZ 02—, LB
BB B M R R A TR — 30 . % R R
T R ) P DK 8 R S 3 P 4 ) S BB SN R N =
WAPIRSEIRIE, FEARYE P AN VA 75 SRR T3 )R
H 2 A AR R IS IR A o IX RIS Ao AL 42 A RERS
IR 5 PR AR AR R LE3E B /KT 5 28500800 IR R FE ik
o B A T 3 B P BB R B, TR R B8 PR P I REFESZ H o
B 7 BRI S R G Ah, F P BOE Rk 0 R
BPE, B AR RS TRERR, 519
PRI R AP RE I oG B2, N, KB P 22 5
REfEIRAR, BBl RS S bR 7 ZE T = IR, 1M
ARE BIFE @SRRI teah, — st [X H55
e T — R0 Eih T B IRHE RN ECSR , I8 2L i A L AR
W R R e (1) B A A, HE—2B 30k T R P 2 5
AN

TEBROHLI J5 10, V72 (I AL C 4RI T £
FEAL I T SREUsI P AR 2 51T BT 8l o it Jd i s
Tt UAE 7 FLATY 1) FBE , B0 FH P 7 FEL T 75 SRABAHR R B B A6 P
RECEIH; B TR “SEKE” SFIMREALTED, ik
FTRE I BN, SR AP R R ST X
SR ACH BT FRARFH P (BRI FE, 1L RE B8 — B 2
FE b eSS P o SIS e AR 1)z R AN
FREER R, TR B g — Sk SR ). By o, el A OR
HRE I R G HER PR AT SR, 8 Ao R R G R B R
TsZIa FH ARG, 2 f Bk RS i . ok, far it
— AR P OB B B TR R, LETE 2 B B AN
BT RE A RSB vk, R AN KR B TS .
e, WA — AN E B A S B LR R, BERES
JihFH P AR 2 55 REAT 81, SCRECRIE SR IEUR 1) P RR 4%
AP, W2 T EIRABIE A FIER T (1 v . FH P 55 e
FORTEGE P R G BAG T I2 10 S T 50RO IR
REVE 7). BT RESEMEAROIHT . B E SO FIBUR SR, R
MBS OTEA AR SR G S 1% — 40k B A3 58 K 1) 5 A

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



HAFFABIZE 2024 1% 4521
Natural Science Research.2024,1(2)

@* VISER

JRE o SRS DA SR B A B AT R JE AR ik o R S
EPE

2 TIRER AR R KPR A Z= 451

FEREZRIBI SR B, —DE T a5 Al
L3 I A L P AR DX I P 0T e DASFC R A i
H IR BORAE 2 € T BE DR DU R B 1 T AR ML
Hio FESREA FENE RS I, S35 XI5 0 Rk & Bk e
PE R, TR R ARERE S R
B REAL T A% 0 M R A XA AR o LT RE SR 0 2
FERE TN, Widis it iy, BRI
IR RLRE, N REMR B IR K R FE, IR s 2 R
(O TARPREG, et A X 4 i A0 AR IR AR o A HRLIER ™ (CHP)
VB — R QUE LS, T2 H XN, AREH XX
X i REVR A O 2 a PR R o 1 — 07 sURHE e R A AN 3t
MOLREE A, BERTE T REEAM R, b TG R
ANBERERAS o AT SR PR L, P DAL RE R AL A
REFRIAE R, AR RS RE SRS HE ML IC IR BRIV 2 Al 1k
J5t, A5 2Bl L R FOF R oN AN RE IR L2 A
BIXA SR B L ARG X o B AL REIR S
s SEBL T aR R, TRBETE T REIR 3 FO A AL RE -

ZRA T XA 1 RE SR L 10 3L — 5% w0 e RE DR A
BHAT 2 A8 A o X e SE 3 ORIR AT R AR KRR EE kb g
PR R A AL, I ERTEREIR 2R & 2R, SR
HOWPRET AT« TTREHERIRZIA . . SUb I, A
IR 28 GEAE T X I 1R A1 JR B R S — AL R 7 » SN M
N5 8 2 1R A I 46 DRl DX A R B R R 28 B 11t T 9K
fORRE . £EHT P R, DU B A e 2 ) SR A B
MR ER, Bk PRI REIR AR . B RERE RS
REARE (L A SIEBR 75 5K B 20 1 %8 s 181, A 250 G A
BN AEIR DY, B PRI REIR A B X R S R RE . RIS
9T S aRA DX R RN T RESRHE IR, 28T ORET I
RARMAE ™ 5 20 RER ) SE P 305 5 P 8 5 R I 4% 1 4% »
IEPETTREAT BAE, S fE KBS TR X AT REAT St R 2
o, TR K, RSO E. SR FXEL—
IS, EEPHINARGT T SEL T4 20% ) BEFEFEAR,

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

AN 3 B G 0 g S B RN AT R H bR AR S R T
WS B R . X—EBERNE R, RS
HeSh SR O REIRFE LA I ENE. RS, HIX Ak
T HETR ) R T B, 0 LA THD X A BR A3 AR AP sk 7 T
JEILH T BB AR S MERE R S, UE T s R A B
JIAT R BE IR & Re s S 22 5% R Je 5 PRI AR A ) F 3 7] 1
W BB HXBRARZ b, AVE R T o] F8a i
1K F I A AT 2 38 ——BE 75 RVE B A0t 15 B Ja AR
XRE, B RIABUR TR 3 5 & RS 5L RHE S A
AN o X — BRI UK A EEE T — gk th . BHEA
PRARI XA, g AR B T A R AR A T B A
1490 1) SE AN (L e B R MR A 0 3 Bk ) B3 7 1

3 HiE

£ P I RRCR B Y RE R AR 1R R 28 il oy HE g 2 AR
REANZR E I A i 1) E LK)y g o a8 I %
Fu i AR A s, Seit— RAREROR, MU A
BRI S LI R G ) BR YRR AR, H AR 2 E b e
TR FEFNIR = S ARHE, SRS 25 R 1 DU - Bl
R AN Wk 8 RECER 1) R KRR, SR I HCR I T e
FEANE IR T [ S A%, NAERhER ., BRE. ATRF
S8 (1030, T AN 55 A A8 B IR AR K BT R B ) A R S I ik
HFH AR

(&% k]

[T ZAEFHEAXRBETREALAAR(I]. &
& RS M, 2024, 22(11) : 129-131.
(2] 2R 4 # s e v HR KB I ARNLA 247 [T].
Ex5 5 B F,2023(8):135-137
[B]1 R, fEivE. MW RN E FHAXRE T RE AT
[J]. F#E,2020,39(9) : 22-24
[4] ¥ %8, 2 TR TEAE T H B KE T 8B ANF o407
[J). 7 @A 5 b7, 2020 (1) : 214-215.
(Bl BIk®E, TH. ARRTEAEFEARETEILA
[J1. =7, 2018(9) : 54-56.
e/ T4 (1971.4—), B, Wik, IRF, &
AW HLE TR B S,



FARBLABEZ 2024 55134 5230
Natural Science Research.2024,1(2)

@" VISER

R R B B H RS B soR

) B9
FEARILBERKLLEZESR ST, FH LI 811299

HE]REHNEA—RETEOHRF Y, BAREENFE T/ 20, i TEAEKEANE, ZE25. SAAF0HE,
BT REAT HFR, BRERFENEZNGERATEALEOR R, FAHARERREFOGEE, FTAGHRLE =18 ik
Ak RE R ABRGE - TETKRAR, MAEHFERRBRGRRETE, FRIRTHOAEfEEL, A,
FrRA P —FAF ., RANGELEG GRS, RATHERTENREERAY X4, RN, 25ARKRLEEK, Wwashit
#H . AMHRAFLHRE, ABEFNB R ENLELSGERMETHOTRERT E,

[REIRRIZIN; BEMHE; BEEHE

DOI: 10.33142/nsr.v1i2.14030 FESES: S436.4 XERFRINAD: A

Comprehensive Control Technology of Cucumber Diseases and Pests in Greenhouses

KANG Huizhong
Qinghai Province Jainca County Agriculture and Animal Husbandry Comprehensive Service Center, Jainca, Qinghai, 811299, China

Abstract: Greenhouse cucumber, as an important economic crop, has been widely planted worldwide. Due to its short growth cycle,
high yield, and good quality, it has been favored by farmers and the market. The greenhouse environment has a direct impact on the
growth of cucumbers, especially in the prevention and control of diseases and pests. Conventional agricultural production models often
fail to meet the demand. Traditional single control methods not only have limited effects, but also easily lead to pesticide residues and
environmental pollution, affecting the quality and safety of agricultural products. Therefore, developing and applying a scientific and
systematic comprehensive control strategy has become the key to solving the problem of greenhouse cucumber diseases and pests. At
the same time, combining modern agricultural technologies such as automation control, biotechnology, and information technology

provides new possibilities and directions for the comprehensive control of greenhouse cucumber diseases and pests.
Keywords: cucumber; greenhouse planting; prevention and control of pests and diseases
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Exploration on Comprehensive Control Measures for Lymantria Dispar

LI Wei
Liaoyang County Forestry and Grassland Affairs Service Center, Liaoyang, Liaoning, 111200, China

Abstract: The Lymantria dispar is an insect that poses a serious threat to trees, fruit trees, crops, vegetables, flowers, weeds, and is an
international quarantine pest. It has a diverse diet and a large appetite, strong reproductive ability, great harm, wide transmission routes,
extremely strong adaptability, and often causes social disturbance. The purpose of this article is to explore in depth the comprehensive
control measures of the Lymantria dispar, analyze its harmful characteristics, and explore the implementation effects and application
prospects of different control methods, in order to provide scientific basis and technical support for addressing the threat of the

Lymantria dispar.

Keywords: Lymantria dispar; hazard characteristics; integrated control
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Problems and Countermeasures in the Construction of Grassroots Livestock and Veterinary
Public Service System

FAN Yonghong
Dengta City Agricultural Comprehensive Administrative Law Enforcement Team, Liaoyang, Liaoning, 111300, China

Abstract: The grassroots animal husbandry and veterinary public service system is an important guarantee for the healthy
development of Chinese animal husbandry industry, which is related to increasing farmers' income, rural economic development, and
food safety. In recent years, Chinese animal husbandry industry has made significant progress, but there are still some problems in the
grassroots animal husbandry and veterinary public service system, which restrict the further development of animal husbandry.
Therefore, strengthening the construction of grassroots animal husbandry and veterinary public service system has become an urgent
task. The purpose of this article is to analyze the problems in the construction of Chinese grassroots animal husbandry and veterinary
public service system, and explore corresponding countermeasures. The article first outlines the importance of the grassroots animal
husbandry and veterinary public service system, then analyzes the problems existing in the current system construction, and finally

proposes specific measures to solve the problems.

Keywords: grassroots animal husbandry and veterinary medicine; public service system; problems; countermeasures
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Research on Environmental Impact Assessment Services and Pollutant Discharge Permit
Management for Construction Projects

WANG Xiaogang
Hebei Haoda Environmental Protection Technology Service Co., Ltd., Baoding, Hebei, 071000, China

Abstract: With the rapid development of the economy, the environmental impact of construction projects has received increasing
attention. Environmental impact assessment (EIA) and pollutant discharge permit management, as important tools of environmental
management, play a crucial role in achieving sustainable development goals. The article explores several challenges encountered in the
field of pollutant discharge permit management, such as low approval efficiency, lax supervision, and weak law enforcement. Based on
advanced practices at home and abroad, specific improvement strategies are proposed for environmental assessment services and
pollutant discharge permit management. These suggestions cover aspects such as optimizing the regulatory system, improving data
quality, enhancing public participation, improving approval efficiency, and strengthening regulatory enforcement, aiming to provide
scientific and effective environmental management support for construction projects and promote synchronous progress between
environmental protection and economic development.

Keywords: construction projects; environmental impact assessment (E1A); pollutant discharge permit management; environmental protection
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Mining Areas

BAI Yanjiao
Beijing Shiji Nongfeng Land Technology Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: With the rapid development of global mining, the number of abandoned mining areas has been increasing year by year.
These areas often face various ecological problems such as soil degradation, water pollution, and vegetation scarcity, which seriously
affect the regional ecological functions and biodiversity. At the same time, soil erosion, worsening drought, and destruction of
biological habitats may also be triggered by abandoned land, forming a vicious cycle. Traditional management methods often fail to
achieve the expected results. Therefore, the exploration of new ecological restoration strategies is urgent. The core of near natural
ecological restoration lies in the imitation of natural ecological processes to promote the self repair of soil, vegetation, and water
bodies, ultimately achieving the balance and stability of the ecosystem. This method not only focuses on the results of ecological
restoration, but also emphasizes the sustainability and economy of the restoration process. By introducing local plants, improving soil
quality, and restoring aquatic ecology, the transformation and revitalization of abandoned mining areas are expected to be effectively
promoted, providing new ideas and methods for the restoration of the ecological environment.

Keywords: near nature; abandoned mining areas; ecological restoration; planning and design
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Magnetic Circuit Analysis of Topological Materials of Silkworm Pupa
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2. Heilongjiang Beidahuang Animal Husbandry Group Co., Ltd., Harbin , Heilongjiang,150006, China
3. Mudanjiang Normal University, Mudanjiang, Heilongjiang, 157011, China

Abstract: Using biomaterials as templates and multi molecular and multi atomic systems as raw materials, template like functional
and intelligent bio topological materials with edge states and full quantum properties are biomimetic synthesized. Biological
nanosecond materials utilize the fluctuation period of molecules and atoms at the nanosecond level, using silkworm pupa nucleic acid,
amino acids, and fatty acids as templates, and titanium dioxide, zinc oxide, iron oxide, calcium sulfate, glycerol, carboxymethyl
cellulose, and deionized water as raw materials to produce functional, intelligent biological topology, and biological nanosecond
material adhesive. The origin of biological fields lies in the dimensionality and topological properties of system space, which undergo
changes. The sub biological field is a spatial offset field. Various quantum fields and galaxy fields belong to the sub biological field.
The unified field is a time geometric field, belonging to the wave quantum space field.

Keywords: unified field; time geometric field; dimensional space; biological field; biological nanosecond materials; biotopological materials
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6 SRR

PEV IR AN SR ANEWETT LA AR — X X5
HELA R P AR R M . AR TR B A B
PR T B AR AT AR LR IR T )
AR IR RO, L2 97 ZIRTRRN
JEA R AERIBCIR AR L 43S . A T IERR DI RE
BREEVIHAMT R

TEMIENEO R R 2B TR S A AN . LU
YIRPBRIONERA A 2 70 74 . 2 IR T BEHI1S DhRE . & REZE
I s ) AN R R AN N ) N R R AN S ()Y 8
IR . AN AR .

LD T EhBE 23T 3 AN ThRE SR T4 B
DIREATHdNpE . BT Wi, 44Mk, FR4E. BT,

A DU 157154 1 DNA S35 2 T SRR, b
T H BRI LoE i, RILRES 5 00 — BB b 5 L HAMI B
SAfity, Qi R BT B AR IRIE S AR S5 . DNA
A EAME, AERXT B K A B, W] AR S5 R PR Fr A
FNNITE . KA DNA BEERAE NN, MEARFEAERIEBERE b
AR TR O T RE,  HE G5BT 2 AT LIk B4 B
DNA [IAZ BRI Ko

PR 2 AR R D, e aa
EIPAREE A DY T A 1)\ T DA R R0 — R A4
B AR et T A R RIS 2 AR 60 M5 120
AN 1) B AL OB AL 03— TR 2 A

P BB REAT R 18 BAT BN SRR » B R —
S PRI T AT 3 BE W S (IR o 7R R D ORI 2T 4
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YNFD ST G AT Yt GNFD ST 6 AT R AR KL 5 2 4 B Ak
HAENIB WS TAKE G MR 5 BARRMAHZER
SRR E A MEHHE, R A PPRLEA PR R
ZREIES IR g, B R IES TS
SE P BT /N RS 280N R S THT T (4 B [ 352, SEEEX SR A
VITHREI “BUH 7 “LHEE” R CHE7, M T4k
DhaetE 42 s 7 1 Re.

FAWEA: 16.67% FHAEW: 11.49%, 454
1%IRLTR -

515 mRNA J2& i DNA P — SR REAE SRR I S5 TR 11
o L (S B AR T B AU A ) — R BB R TR

KB TRNA (55 RNA: 80%  #53Z tRNA (5.5 RNA: 15%
Z {6 mRNA (55 RNA: 5%

Z&W DNA BB
0. 5%0. 398=0. 199mg/g

tRNA £ & . 3%0.199=0. 597mg/g
16%0. 199=3. 184mg/g

RN ER : AR HNEY 5 . A
10 i A = 10 ZJt Jek 10 5. 287 /K 100 Z7t.
FRMENRS), B3 AR AR . IR IR AR
BRI AN FOAE RS o

BRI (15°C): A=214nm  F#: v=3600m/s %
. t=2X/v=0.12ns

Wiv ik ThEen 73 TRt 3%, DRk 73 K5
WY . NI RN . RN . AN EAIER Y

WA R EE R P& L EMHLE RN
L2 JRPRRR T L, A 22 AR PR 22 R, PR 2238 22 JRKS
Bk, HARR EENER . oKL&Y, (EAIK
.

TMA N 2K (T0%~80%), 2K (20%~30%),
150, 4%~0. 8%), B/ G, 2%~1. 6%), F1E (0. 2%),
WAy (0. T%)o

THFREAR T SER. & A BocEsh, ©5%F
BRLOAS, RE. BE. B, B WSZFOLR, XELRES®R
Y REAMVERE LAt 2 B R R

POMIBE TS : HDURERR: 0.57% T SAgMR: 2.3% +
JUIEHS: 0.46% —Tfsf&: 0.11%

ARFRERGES : 7SR 0.23% 1 /)\UGMER: 7.47%
R 0. 23%

F T O S R ) 2H RN B i

RITARER: 1.57% HAMK: 0.63% L& [R: 0.62%
JHEREE: 0.51% B&EFE: 1.67%

HER: 0.62% HEME: 0.67% P& 0.17% &
ZR: 0.72% B%IR: 0.55%

FAARR: 0.63% SLAMR: 1.01% FEEER: 0.84%

0.398mg/g mRNA & & :

rRNA F &

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

KNERR: 0.7% FHEMR: 0.97%

HERR: 0.37% FEEMR: 0.78%

TERRAN : A L2 RN, Bk L WERY, (T 22 5 A T A )

s (YO 1 KFA=0.5 FEx  HAR (J) 1 KH=0.5
R OHE (D 1 9E=0. 5 fREF

WEPH (S) 1 Je=1 Wk B OB FBRAD
a=3.2%10" -19 KP B=10"6

REIHHAMEL: AW 0.8 38, EAEE 0.5 I,
=R, B2 R

Wik: 0.18 Z KA Wis: 1.22 w8k

MH RS T8 AP 5. 74%10°-22 70 WifF 4a  GMP
6.02%10°-22 3, fifr 6a

CMP  5.34x 10722%i Jifi 6a
107225  Hifi 4a

REREHER T8 dAMP 5. 74%10°-22 5% Wifi 4a
dGMP 5. 75%10°-22 %% Fiff 6a

dCMP 5. 07%10°-22 7%
5.33%107-22 %, fifw 4a

R EIE R S BRI R & &

ZAIFIZEER: GMP 27.85% AMP 29. 8% UMP 24. 45%
CMP  17.9%

ZAAIHMEAL L : ATMP 29. 8%  dAMP 24. 45%  dGMP
17.9% dCMP 27. 85%

ZAUEH 0.8 7. DNA 0. 318 Z 7 mRNA 0. 159 =78
tRNA 0.478 Z 7% rRNA 2. 547 Z 77,

DNA: dTMP 0.095 Z i dAMP 0.078 Z 5% dGMP
0.057 ZZ 55 dCMP 0. 089 Z 7%

mRNA: GMP 0. 044 ZZ3 AMP 0.047 ZZ7% UMP 0. 039
T OMP 0. 028 277

tRNA: GMP 0.133 =75 AMP 0.142 Z£%% UMP 0. 117
T COMP 0. 086 277

rRNA: GMP 0.718 ZZ7% AMP 0.759 ZZ7% UMP 0. 624
257 CMP 0. 456 Z 77

SATHH DNA: dTMP: H8a = a?/meor r = 2.36 X 1072k

JeiE I : he/2rmn=a"2/16 1< e O>ra JfH: 1
=h/H4a=3.39%10 -15 F At=t Rifi: J=4a/At

dTMP 43 F4: Ndt=9. 510" -5/5. 3310 -22=1. 78%10"17

LWEIR T3 & Pdt=4NdtaH/ B ¢=0.035/ B¢ T 7I.
K/Fp

dAMP 73 ¥-#5: Nda=7. 8%10"-5/5. 47%10"-22=1. 4310”17

LWEIR T3 & Pda=4NdaaH/ B ¢=0.028/ B¢ T 7I.
K/Fp

dGMP 73 T-#{: Ndg=5. 710" -5/5. 75%10°-22=10"17

LWER T3 & Pdg=6NdgaHl/ B ¢=0.029/ B c T 7I.
K/Fp

dCMP 43 F-#5: Nde=8. 9%10°-5/5. 07%10"-22=1. 7610”17

UMP  5.35X

Wi ff  6a duMpP

23
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LG E & Pde=6Ndcal/ B ¢=0. 052/ B¢ T 7.

K/

24

Z5 7T I mRNA:

UMP 2 F-%: Nu=3. 9%10°-5/5. 35%10"-22=7. 3%x10" 16
WA FEhE: Pu=4Nuall/ B ¢=0. 014/ Bc Fig. K/F»
AMP 201 3: Na=4. 7%10°-5/5. 74%10"-22=8. 2%10" 16
WA FEE: Pa=4Naall/ B ¢=0. 016/ Bc T K/Fb
GMP 4> F#: Ng=4. 4%10°-5/6. 02%10"-22=7. 3%10"16
LWIRTEE: Pg=6Ngall/ B c=0.021/Bc T K/Fb
CMP 43 1-%1: Ne=2.8%10°-5/5. 34%10°-22=5. 2%10" 16
A5 &: Pe=6Ncall/ B c=0. 015/ Bc Fig. K/F»
ZRZTUH tRNA:

UMP 23 7%k: Nu=1. 17%10°—4/5. 35%10"-22=2. 210" 17
WA 5 Pu=4Nuall/ B ¢=0. 043/ B c Fi5. K/F»
AMP 73 T3k: Na=1.42%10°-4/5. 74%10"-22=2. 5%10"17
LA FEE: Pa=4Naall/ B ¢=0. 05/ B¢ 7. K/Fb
GMP 4>F#k: Ng=1.33%10"-4/6. 02%10"—22=2. 2%10"17
LIEAT ol Pg=6Ngal/ B c=0. 064/ Bc T7i. K/F»
CMP 43 7-%1: Ne=8.6%10°-5/5. 34%10°-22=1. 6%10"17
ZWEIRFEE: Pe=6Ncall/ B c=0. 047/ B c Fiw. K/F>
Z7EHH rRNA:

UMP > 1-%k: Nu=6. 24%10"-4/5. 35%10"-22=1. 17%10"18
LHEATEhE: Pu=4Nuall/ B c=0233/ B c T 5. K/
AMP 73 T3k: Na=7.59%10"—4/5. 74%10"-22=1. 3%10"18
WA FEhE: Pa=4Naall/ B ¢=0. 25/ Bc T7i. K/F
GMP 437 %k: Ng=7.18%10°—4/6. 02%10 —22=1. 2%10"18
LA FEh&: Pg=6Ngall/ B c=035/Bc T7%. K/#

CMP 43 F#(: Nc=4.56%10"-4/5. 34%10"-22=8. 5%10"17

LT ENE: Pc=6Ncall/ B c=0. 25/ Bc 5. K/Fb

1 #R51H8

G B Uy, BT sh & . T
Y8, EVIERIET KRGS ELE, AVt
REMBRARGKRE. Bk,

CLAERD 531 NBEAR (2R A BUAEMIR IR, DLAEY)
SRR, R 4T s R R ks tE, &
Atz Thae. BReEMNIIEL. FIHEIMCRTE .
MU EIRBET . R4, FIHE TR, Wby, 74,

(&% 3]
(1% TNARXETF-HELEEGHENF & 54
B gt 5 (M. Y0 PR 3 7 B #OK A, 2012.
2]1A#=E, BEZX EEa|FRE4F A M. Lx: &%
A SCHER IR AE , 1989.
(BlZRRMW. L. xS E4 M. L FEHRE
7, 2021.
(4] T Wfr, xlEF, HEE, % . EDC FELEFAH £ K
RoEMMEREMSE RN ZEZEDIL &ELH
% ,2024,50 (1) : 34-41.
Ik T, B2, FHHE. HIHSHEM]. &FE: THEF
FHA W MAL, 2021.
(BlA#HE. Nk, ZE. M. FH PR LS M. L
AU Tk R A, 2016.
B BWEF (1967—), F, LV FHBER LA
FEEN, ARET, EETRYEFIRFRET, 5
KRR, ARFTE: ERF,
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BYI R M R RIR 5 KRR K4

B4
BB ITAAR RN, A B&KAE 050061

(REIAMHSERAFRABRFEERE, DT HMHFLAL T FROEH, SaT, Lakivk, AOUARLRFT:254
WAME LT RIE. BREMERARERFTRRELT RIFATR. B, S AHBRGRBELFRT HE, OFL7REK
By BRK L ABRARLE T E K693, Ak, A 24 TAAH K3 §fodr S4URIR R, T AWHSEEHLEE
7. AR T A R T RS K EET R,

[EERA] A4 HH K, 2Bk, ARF & BAEESR: BHIFAR

DOI: 10.33142/nsr.v1i2.14022 FESES: TQ464 XHkFRIRAS: A

Analysis of the Development Status and Future Trends of Biopharmaceutical Technology

CUI Zhefeng
Bay Engineering Co., Ltd., Shijiazhuang, Hebei, 050061, China

Abstract: Biopharmaceutical technology has made significant progress in recent years, driving innovation in drug development and
treatment methods. At present, biological drugs such as monoclonal antibodies, vaccines and gene therapy have shown good prospects
in the treatment of cancer, infectious diseases and genetic diseases. At the same time, the development of biopharmaceutical
technology has also brought challenges, including high production costs, technological complexity, and increasing demand for
personalized treatments. In the future, with the advancement of biotechnology and the exploration of emerging fields, it is expected that

biopharmaceuticals will continue to play an important role in precision medicine, personalized therapy, and new drug development.
Keywords: biopharmaceutical technology; monoclonal antibodies; gene therapy; precision medicine; drug development

515

AW 45 A R IR e e IEAE S AR B S 24 Y THT 3
HRHTHTARA BATT R 8 FE R T g BoR A7y
T AE IR, A2 W0 B S BT AR AN R T
EAE 2 2 RO REAE A% ARG MBI 1R T RUR - 28
1117 32X 45U ) BT AN P B v 55 1R A7 RS A AR 6
5, I T E RO MR YT [ 755K o B RHE AT,
MR 2R ] AR SR SR S, HESIAEHE LRI AR
J AR R ST AT )

1 EF AR AR TR LR

MR AR LU TSR R, )
RIS T B GBI o A —FhBE T A M A B H
PANESEYIIY %53 NG s /)i | ES KK cl i Ui JPS oy e 1] 0}
BRIy T T BOT R M5 - X L 25 a0 [ o
SEREDUIAR BEWT . EPTIALL R AR A% SRS
LI, LD 2030 H EAT S P 1 A B D £
A IR VE 2 R TR S i 1R IR T ik . fia,
LT TR IR VAT PN OB R T R IR
A T B2 AR 1 WUIE R PR R I A S50 s 1 A B
KA T REEVER

JE AW ZHR B R B 5 R, (AR SRR AN
N AT T R 22 kil B 5, ARSI A T R R Ok
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HEAE & M TAL G250, L2 =g 2
FERE () R AR A R R T2, X BT HA AR
BEBTHRGAW. WA, EMAEDFIFEARERBIRS,
NI TR T2 B0 A %, 7 380 4% A0 2 W B 4 R R e
WK, DT BRSBTS R . R, 4
W2 ORI R R A4, M RAIT 0 B PAC IS 3 7 e
A DL AR E), X AE s R B PR TR 2 s i

JREAREK, EVHIZEARRIR G IR E R W&
BRI WTRE A, 37 0 AP0 25 77 VE R AR AN B I -
154, 52 PRI 2w 8455 A 1 CRISPR—Cas9 (1987 B TEAE T 8 2 A
SRR R B, e Y VR T AR 3 S I AT AT o I
Ab, B BREED S B N A S T R R T 2 AT
(AT BE M, 15 2500 I Wit A A P S I R AN A . 7
FEHEEEST AN, Al 20658 5 LA IR YT, R
AF B E R E S EHIIRTT TR KK, EMHIZHEAR
HHELERERTTROR FAREIE R 465wtk FE 146 T
WA RE— D oM, B A R 2 B A& .

2 FEEMAMEBRENA

T EA AR B H N PR T T2 (A, o
BONE BN R AR SR et BRI DA K
SR o X LA 254 DL OBORE (R AL AR B, F AR 3, IEAE
BB AR R 22 7R TT AR, RE R TR AT « B A

25
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TR AL SR PR I R RHE T OB E R .

ST REPUASE H BTN &2 MAEM A Z —, EA
eIl R TR, B R A S SRR ) .
By B E s A e B R R OB IR T, REE A T
T IO B R A A Jg o FEFRRE VR YT, R S BB A
27T (trastuzumab) FlFG4H4i (rituximab) B NR

HEVRTT T3 58, IX L 25 W RENS R S M M2 5 AR L R BT
M5 5 6 2 2 8 A el 40 L G BEL L e 240 L ) S 5 o LA

BB BEBUAARALE B B G2 11 5 o5 AR B P s 1) YR 9T TR A
JEIL T RUF PRI B, B X RGP 58 BTk A
Pt (adalimumab) BEME A RO ) ik 5 vk R 1 G028 S 7,

ST R T — R E L A2, LA ) S
FRGU T R TR S 3 R A ) G R, AT TR B
TR A o A 092 T Bl RS B R (R S AR A R, T
A P2 i ) 475 25 R TR A AR ol P 4 92 i A mRNA %2
o B, X HEH AR mRNA R, W¥ERR-BioNTech
MIBAEGEH], CAERIRVOHE A RE /D> 7 COVID-19 1)
JRGLFRFIGE TR . IR B8 1R FH & ) mRNA 5 4 S 1R 21
MAE PR, TSI R R R . AL, B HAE T
WK CHFFNFLRIRREE (HPV) 28500 77 R T
HEEH, AR T X PR R

FERT VI I AR DGR I — PR ETVR A 2R
FoRZOE T Xy B R R A AT 8, BRI EE
SR ARPEIRIA o B RITIE T DL a3 i i 2 R 7 v AN IR A
FEDRT V% o ARG B (R 2 2 B R AR B, il
ke N IEH BB R B AARAR L], TS 5B Dl i Bk 2k 5
SFH A . 28R UL, IR T8 AR P R IR R 0 11
Luxturna (voretigene neparvovec) i Bl 1IE& 1)
RPE65 %= [RI# NALM It AL, MRS 7. AR EEET
VRN AE SRS SR BOR TS DRI 3EA T8 240, DATIUT 452 7T ek
AR B AE R o BLARIX — A AT A T AR B, (H

JTECR, FTRENAK I AR V0T O 2 dm P (R g o7 52

HALER W T REE AN ), el
LA TAREHORAE AR 2k 1A P B B BT XK
FE P BRI 75 . BN, SRR R TR
PRI B IR 3R B AA YT, A R IR KT AL
fle2iz (EPO) WIFFIfIT 2, el A2 A TR S i
SR RITE I . HLH R (2P0 iE g R A A ik = T e S
MR, H B4R IR AL BT RE . X BE 25 A = i 7
IR OB . ARG IR . B AR B R ] A
ZALIE, BRI i 1) 2 A AT 2.

3 HETHIREI A SHRTE

G A AR DR 2 DL T BRI 77,
(ELLE LS 7 FH A S A P AT T s 7 2 B AR b X 2
PREADS KA T RE I R 2 AR, I BAE BRI A

26

SEPERIAMALIR ST 175 5K o i X S 2 A i 25 BeR
FREER R -

EMIEII A P R L R 2 FLAS i Y - H AR Gk
SFLUIAREL, AR A R TR BRI 1 4 R R
APA% Az o AP IR T RN A T, AR
HIEE IR BRI TN AEAL, ER AL e B B A% A5
AT, DA ORZGIR PR A — Bk . i, e B B
A 7 7 KR PR A B B SR AN R R A A D B, S AN
I AP A, AR IR . RN X B
VR T A IR R R Gk B 7 T2 A, Wtk
SRR 6 R IR A DUR BN HT R ) 2B AL 857
Ao XEEES T BAEFRARAE P AT, $-mEFRCR, A
WIS IRE S ST N IR

M BR R E AR 5 — N BBk AW 25
A= I RE R AR/ A AR AL T BERT B0 2477 il A o 7
EERI . XA IR pl EHA L,
FBRMEYTGRER R N T REV 2 Aa 2 A %2
S, AR A T BN AR A R, AR E
VEGH bR e B AE R 7 A AT S W PR 0 . AL, Jeidt
A B S I P A0 R R A B AR G IR AE A 5N A
FErf, DR R A R R AR PEALE WL . I LE B B
TR AU AR 7 I R A IR B R AT 6 R 25 )
{1 A —

B A T 2T ARG TR TT KSR, 2R 259 (K
R R A H 2 3G 0« X 5 ZRAEM AL RER B3
FEAE IO, B ERENSIE NN F B I MEZE S . JRT
2 T PR A2 0 24 DT A AN A 7 3 O HE LA A2 X A I EAL 7
Ry BUAIZSS L BIRFEAS 5 (1h5 R A BEOAR AR AT IR
NTIHTRAS AL B o D pdZ — I, BN B IEAE AR
IRIRZR ST B R A =2 AN B D 22 BT T ik, LASEBIL RS
HERIRTT T 3. JEAh, MEALIRTT BOHE B ie 2R 25 )
A el BN R ATR] E 2R T X B R
SRR AN R (K 75 SR B 29 W i A = T ZARC T

4 EWHI AR EEST PEER

AW 2R HE RS ST O I H 28 L, AR S IR
SR MALGEIT “ — T19) 7 B AR AL T 17 (K5
A2 o FEUELR T BUN TR RO B B %5 2 AT M5
ANHAR AR 1) MEA VR TT 77 58, T AR 25 HOR
1EA2 SEHLIZ — H AR A < 8 TR o 3l AR My 25 W R RS 1
THAINLHT, 7T ELSE A RO B0 AR 2 OB R BEAT T
T, AT R if T AR AN 2 4x

W 25 B AEAS RS HE BT A5 DLSE LI R Al 2 — 2
HGMmstEtE . I GUA . SERTIRSE A L REN
R R A 1 BRI R R OB 201 o Xl R
PE R LR A M 25 W RENE AE AN I H A 1 DL T
A RIS FURAZ o G301, BT ST AT LUOE I IR 0 e 40
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RIS E P, R eI E A7 JO AR, 1A I
HYHAL o XA T AVEL R R TT AT TIRITRCR, i85
FWATEIWER, ITEE 1 8 1A B

R ZTIAE A ARAC IR T A I A A B LR i A
GRS SR ZER IR A AR B T A T R

FIEE R A5 S, RENEXTRR € R AL A At AT X PR T

B, ot A R U B 4T A R AT IS 97 AN R
MFERT L, I s S B BB G S R, REIE MR A
b AR I 1) R R R AR o A A T DR P R R A T e
JPURAE R, Bt AR HORRE e, T Fe Ay
A R P o X P T B AR (S B IR YT NS, AeibEt
XA I LA SR A R A 5 B 5 ) VR T T R, SEILE
IERAEALEEST

AW 2 AR A R U B T R R B PR HE BN T VR
RIS AR o Bl 538 BT 10 SO R it g
AR, KEHEER YT BERIGYT 77 R A AT LT R B . B
Z9WAIE TSR N A G 29 IRT A6 16 7 R, B g
TR TT R RS W AN Zh 25 R . a0, @it I 8 2
P I A= IR SN2 PIR B, B AR T DL R B 18 2 24 71
RECERIATT TR, DUE MBS R E DL XA BN
VEERE SR T T 09T 10 RIS MERLE B, (155 HE T g
% B 0 b K S 2% PRI R R A

5 RRAREHERHEEBEZIT

KA AN R e e 55 2 3 Fa 1 B 0RS o A
AR YT Fd, HAEZ AN T TH I [ BV 7E 2 o
BEE R =R AR AW, AR 25— B AT
RIS, $Em 29 Ia T ORI 2 Ak, R o 70 B
{14035 9 A3 IR HE B 7 77

AW 24 AR I R R Ak 88 e AN PR A AR HE BT
HERE o PR 2 AR BB BRI N, 1SR K ae %
FERNHE T A 2 T (19 368 A 22 e X P PRI 52 ) o o
SR IR A= P 25 e B 0y EE AR R (I8 E 15 S R RAIE
PAR AR VS IR B ) e AN IR TT 5 S B, JE R gmH B AR
1 CRISPR-Cas9 k5, A] Re 47 ST X 4 25 (R AR 1)
FEHEIRTT , WP IR YT ORI BIERT . ok, AN
928 T PRI R A0 7 IR S e VT ORI S RAE A JE
TR RN ) R R IR s, BRI g R Gunt i A
IR I AN g

AW 2 R R Rk R R A P LA AT
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HRSAS () BAR o AR SR AR 2 A P i R 2 2% HORUAS 1y
KRMAH T Z MM EERERZ — &K, @EHMM
FARMWMAMM T LA H A= 2R, A e
KIEFETt, B A 3 AR ldn, S s REpi AR
BZH R IR A R TR B AR T v 28 P 4 B R AN Al A
BeAR, Wb A A AR R A o X ek AR A W 245
TEINE K, 38 mT R HE 25 AR R AR I SRR I8 1 X ]
et

A 24 (1 3 2 30 ot A IR AR R A AR R Y 5
i) o 7 24 W0 AR A R0 S W e 381 B 22 DURITHE LV T 9%
PP AT, 0 L AN T A e o AR R I R
B, BN X e B LT VR YT IR, T B 4 Bk AR
HAEVE U IhAh, AP 2 ROR 28 V] R e s
SERAAE, WEME B2 N LAY NgE S,
HE NI 25 B R AT RO o AR, AR SR HE
FEERFREE, IS BRI TR RIAL L, R
FIRAEE ISR REHERIRIT T %

6 LEiE

A 2R R P R TE T 5| A1 2 ATk 1) A
HESIREUE T A PEAIRTT I SE B . AR, BEE R
W, AEZIIE A SR TT AR AN 2 A, RS 2
WA PR I RN 5 o X SRR VR T S A,
| A AE 2 L I B 24 8 AR, i ok B 22 VR T e B3 AN B
UF (R ARG & AR 2 BRI R e Jeofs 4k S 9 1
ABREEIT BRI, I RE PR AT SRR T ) S

(5% k]
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Discussion on Pesticide Residue Detection Technology in Food Testing
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Abstract: Pesticides are widely used in agricultural production to increase crop yield and control pests and diseases. Excessive or
improper use of pesticides may result in their residues in food, affecting consumer health. Long term exposure to low concentrations of
pesticide residues may lead to chronic poisoning, causing health hazards such as endocrine disorders and immune system problems;
Acute poisoning can quickly lead to serious health problems and even endanger life. In order to address these risks, countries have
developed relevant pesticide residue standards and testing specifications. There are various types and concentrations of pesticide
residues in food, which pose challenges to detection work. Scientific and effective detection techniques not only need to have high
sensitivity and selectivity, but also need to adapt to different food matrices and diverse detection needs. Therefore, continuous research
and improvement of pesticide residue detection technology are crucial for improving detection accuracy and ensuring food safety.
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Research on Innovation and Development Trends of Food Testing Technology

WEN Moci, WU Hao
Hebei Zhide Inspection and Testing Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Food testing technology has gradually developed from early sensory evaluation to complex chemical and biological analysis
methods. Although traditional methods played an important role in the early stages, with the advancement of food production
technology and the increasing demand for food quality, they have exposed limitations such as insufficient sensitivity, slow analysis
speed, and limited ability to handle complex samples. Therefore, promoting innovation in food testing technology has become
particularly urgent. Modern technologies, such as high-performance liquid chromatography (HPLC), gas chromatography-mass
spectrometry (GC-MS), and biosensor technology, not only improve the accuracy and sensitivity of detection, but also achieve
automation and intelligence, significantly enhancing detection efficiency. Meanwhile, the principles of green environmental protection
and sustainability have been integrated into technological development, promoting a more environmentally friendly and resource
efficient testing process. The development trend of standardization, normalization, multifunctionality, and integration provides support
for the comprehensive application of food testing technology and promotes the scientific management of food safety. Understanding
these innovations and development trends is of great significance for improving food quality management, protecting consumer health,
and promoting sustainable industry development.

Keywords: food testing technology; innovation; development trends
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Synthesis of Nano CoS-x and Investigation of its Defect Thermodynamics Properties

SUN Hao !, LU Shengda !, REN Bo *, REN Shuquan !, RAN Yunfei!, HUANG Zaiyin 2"
1. School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China
2. Key Laboratory of Guangxi Colleges and Universities for Food Safety and Pharmaceutical Analytical Chemistry, Nanning, Guangxi,
530006, China

Abstract: Defect engineering is a means of regulating the metal active centers and local coordination environment in semiconductor
materials. Constructing efficient and stable defect materials is of great significance for promoting the practical application of defect
engineering. This work prepared nano CoS by solvothermal method combined with ultrasound controlled time to introduce different
degrees of sulfur vacancy defects, and obtained a series of model materials. Their morphology, structure, and composition were
analyzed by characterization methods such as X-ray powder diffraction and Raman spectroscopy scattering. Using different quantities
of defective nano CoS as a system, the thermodynamic conductivity was measured, and based on the thermodynamic theory of
defective nanomaterials, the relationship between their thermodynamic properties, defect quantity, and temperature was derived.
Subsequently, the thermodynamic properties of defect nano CoS dissolution, molar surface thermodynamic properties, and partial
molar surface thermodynamic properties of defect effects and temperature effects were obtained. The results indicate that the size and
temperature of defects in nanomaterials have significant effects on dissolution thermodynamics, molar surface thermodynamics, and
partial molar surface thermodynamics, respectively, and all have good linear relationships. They can quantitatively describe the
dependence of thermodynamic properties of nanomaterials on defect degree, which is helpful for the research and application of
thermodynamic properties of defective nanomaterials.

Keywords: defective materials; defect effect; temperature effect; thermodynamic theory
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Research Progress on Wettability between Glass and Metal

CHEN Changjun 2", LI Lei !, TANG Jian *, CHEN Yu !, ZHANG Min !
1. Laser Processing Center, School of Mechanical and Electrical Engineering, Soochow University, Suzhou, Jiangsu, 215021, China
2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin, Heilongjiang, 150001, China

Abstract: The airtight sealing of glass and metal is the process of sealing the metal and glass together to achieve vacuum level
electrical connections, packaging, feedthrough or optical windows, as well as optical systems in electronic or electronic systems. In
order to meet the service requirements and high-performance usage demands in harsh environments, the sealing between glass and
metal is crucial for the reliability of the sealing body. Realize good thermal conductivity and strong resistance to stress and
deformation of glass metal sealing bodies, enabling them to be applied in a wider range. In order to achieve effective sealing between
glass and metal, the wettability between them is crucial and comes with many issues that need to be addressed. Therefore, the wetting
mechanism and influencing factors between glass and metal were summarized in the article, so as to promote the application of glass

and metal sealing bodies.
Keywords: glass; metal; match sealing; sealing; wettability
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Degradation of Rhodamine B by WO3;-x/H,0, Defective Fenton Catalyst

YANG Shujian 2, XIAO Biyuan 2, FAN Jiaxing %, HUANG Xin *2, ZENG Yuejun 2, NING Yingbiao*?, HUANG Zaiyin*?"
1. School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China
2. Key Laboratory of Guangxi Colleges and Universities for Food Safety and Pharmaceutical Analytical Chemistry, Nanning, Guangxi,
530006, China

Abstract: This work used hydrothermal method to prepare WO; -H,O nanosheets, and obtained defective tungsten trioxide (WO3-X)
with different oxygen vacancy concentrations by adjusting the calcination time and temperature. Study the catalytic performance of
defect based Fenton catalytic system (WO3-x/H,0,) using Rhodamine B as a model pollutant. The research results indicate that the
novel heterogeneous Fenton like catalyst contains surface oxygen vacancies and effectively activates H,0, over a wide pH range,
which can efficiently degrade dye pollutants. At pH=5-7, the degradation rate constant of Rhodamine B increased from 11.23 x 10
min-1 to 13.93 x 10" min, while at pH=7-10, the degradation rate constant of Rhodamine B decreased from 13.93 %102 min™ to
1.67 =< 10 min't; When the initial concentration of H,O, is 5 mmol -L* and the initial pH value is 7, the degradation effect of
Rhodamine B in the ¢c-WO3,/H,0, Fenton like system is the best, and it has been found that the increase of oxygen vacancy
concentration on the surface of WO, catalyst can accelerate the catalytic degradation rate of Rhodamine B within a certain range.
This work provides new ideas for the universal design of defective Fenton catalysis, enriches the surface physicochemical theory and
methods of defective Fenton catalysis, and provides support for the quantitative preparation and engineering application of new
generation Fenton catalysts.

Keywords: hydrothermal method; tungsten trioxide; defect control; oxygen vacancies; fenton catalysis
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T 60°C I TIRFH T4 24h, 133 WO, « H.0.

AR W05 Ho0 7E 25 A S LA 2K/min 10
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PIERINHAE 673, 15 K 1858 2h, 1538 a-W0...; KHIEM
W05 « H0 £E Ho USRS BA 2K/min RN #Rs 28 n #
% 673. 15K 1Bt 30min, 53] b-W0s.; FEHilf3H WOs « H.0
78 H A A S BL 2K/ /min B0 B 0 =
673. 15K ke 2h, 53] c-W0sro

1. 2.2 RhB P&fR5256:

SR IHEFEAE N, B 20 nmol < L' RhB BT
25mL AR TP AR A YIS Y AT HE A B AT Y sk
5. HX 6mg WOs AN, SAJE A 10mL RhB Jf
TE B R ERE Th DUR SR BT R HO. IS iRIR
FEA Smmol » L' 51 R AEALBR RN, 55 Y R AT
pH E A% . 20 BILE Imin. 30min. 60min. 90min. 120min.
180min. 240min H{ 1mL RFZEMMAZER 100ul Tk .1
() 1. 5ul B ZIEEREVE (PE) Y, End B OB i a4
DR

1. 2.3 Zrhriis i

K AT 48 2078 6 6 1 I 52 RhB K B, A28 T AT gk
IThRsE; BCE Omg+ L', ImgeL". Smg+L"'. 10mg+L".
15mg * L'\ 20mg * L' RIUAFKEE RhB %, RAIE#E
R IHEIEOGIAT I FE L wARHERN 2R, Wk 1 FoR.

y=1037.23x+380.07
R%=0.997

20000 -

+ 15000 4

="10000 ~

Intensity /a.u

5000 4

0 5 10 15 20
c¢/mg/L
B 1 RhB FRE 2 E

2 ZR5R

2.1 WO, BYRAE

TR PSSR A B WOs—x ] 75 5 35 b i 6 T R 2R
MR, FEAERDAL (0Vs), O0Vs HIE & BE B et
AR Ak s WO, IH S A B = & SRR, KRR
A E— 25 51 W A1 O Y FF A Bl W02o  H T 523844 R
NEFFAK S5, Fa FERELLE W0, 9Kk 4.
DAL B AN )3 SIS TE) FR) 2R 51 WO BF SR T R RE 9K T
Pio B2 (a—c) AARTFE OVs HE T WO F BT F1 6 L B I
(SEM), MIEH AT LA H P35y B TSN « 2 16 i
HAams st gk g6t . B 2 (D) AARIGREIR
5 WOs IR X SHERATHT (XRD) [, SRZT P 10 2 B rr
AR A S B, 5 W0, mUdRdER A (JCPDS
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N ‘\ 5 I| JCPDS No.83-0951
‘\ . > ‘ ll' ll -l a 'k P S—
10 20 30 40 50 60 70 80

Q b 2 Theta /degree

B2 (a)- (c) AHaW0; (a), b0, (b)), cWOs (o) HIRFHMAIE. B (d) ATRFERIEIRE W0 B X GTEEHTHEE

(a) (b)
Lo

m k=0.43x10"" min"'
3F e k=0.50x10" min”'
@ k=13.93x10" min”

0.8 | 3 -
v k-10.97x10" min™
* k=4.77%10" min™ *

0.6 F 2F e k255¢10° min”
= _
S S
< S
04t F
T

—&— | mmolL
—e— 2.5 mmolL.
02k ~— 5 mmol/L

—v— 10 mmol/L

—&— 20 mmol/L
0.0 - —e— 50 mmol/L
s 0fF &= =
1 i 1 " 1 " 1 A 1 " ¥ / L 1 1 1 1
0 50 100 150 200 250 0 50 100 150 200 250
Time/min Time/min

B3 B (a) AXRE HORET c-W0..[4fE RhB iR ERERTEI AL k. B (b) A-In (C/C) XFATEIMER]

2.2 Ho0, iR E X 6—W0s-./H,0, ZEZ5 U 1 2 B P& R RhB Kl 4 (a) ATEWE H pH ABRTERSFIT RhB R, it

B M B P AFIR DL AR S M. 5 b 208 W46 pH {H
R TSR P & 0296 %, AR TAELL RhB 31 B 5 FH& 7 B, RhB BJREMFRE R E BT, 14 #I4E pH
(20mg/L) ABLEL V5 Jeby, HERAF HO. WKET fHH 7 F+% 10 B, RhB FIREMESRHECT R, XTTRER
W05/ H:0. 4 R (K B R . HIE 3 (b) WL, WO, /H:0. H AR RS T I & SR S TE R R 4, & @i
& RhB £ 4h NS 99. 6%, X R REE BHEEALIEERT pH BIAS (L AE% U . AF AT pH H T4
A R B RhB o 24 H,0, 3 FE B Immol L' #9051 Smmol « L' fh A £ kA B AL (E'=2. 8V ££ pH=0 A E"=1. 59V 7£
I} RhB. [ fift i 6 i e i DR v BE IR HaOo P2 A2 T B pH=14), 1 pH>4 I, HO.MRJEMEAKFES";
(%« OH™ 42 3 S B 8 2, Y H.0, WK 2 4K 45 14 in 3 pHAE T, HIF OH IAFAE, B> T B EMTE K. 1R
50mmol « L' B, BRMEERFHNFE, TTREM R IR RN P (pH<3) F, FEMW HAENE hIEERA, FBRIRx
R S I E AR A B RN Ha02 5S4 RiZkAE . H RN RhB P s 2 i 4052 pH AR 55 IR T I
TREEER . 2 E, WO WIUEWE Y Smmol « L7 i AR SN, SERRPER SR, MGG pH B T AR

MR . JRERSEIR R LR ROR B 3 HLAE pH8 A9 FISS T 4 /NRF A RhB (P fif 5
2.3 pH fEX} c—W0.-/H.0. ZE 355114 2 H R P A% RhB AY Pt 90%. ZREHEH, 2 RERE pH T A RFFR
A GFREMAR, ISAEGRIG OVs HhEAT, HOE AL A %

ANEHI4E pH AR FEAR RhB AR AT 4 s, A Dy ETRRARE, BB T HaOa ) X S P R AL
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S S
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[
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Time/min Time/min

E5 B (a) AFREKZRFERR RhB KBRS [E]E. (b) A3 cWO./HOIFRAEESR, EEBENINTEA TR RhB BIATEE . (c) AFME
OVs 3R E WO.../H,0, 4 Z B4 % RhB B8] [ (d) H-In (C/C0) XFRtEVEE

2.4 =R, FHFAX LT

NT VA c~WO0s—x % Ha0.%F % FHIH B (RhB) [%
TRBIRER, 4> B3EAT TN c~W0s—x/RhB FI{Y 4 H20./RhB
FIXIESREG . SR 5 (a) fiR, ENE cWos—x B
H0./E7ER], RhB HIFEMRZRACT 10%, BT DA & AR A
B NHEBR SRR R, 8 SR B0 L BRIE
W ES, S A8 E EHERFE; (BRI
46 pH AEXT c-W0s—x/Ha0:44 R MF RhB (520 LG, i
FH 0.1 mol «L-" NaOH 1 HC1 ¥ ¥&iM+% RhB ¥R () pH,
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K5 (b) FH, PASLIGA 4h I RhB PR KIIAF] 99%
P b, BETEZ S AT R N5 5 LT — 2, Ui A
Na*Fll C1~HIAREEM c~W0s—x/Ha0 255 WA 2 I BE AR AR

B 5 (c-d) JBRTAFASEL (0Vs) WREEM) Wosk5
H20, 3L [F] B4 A% RhB () B2 . c—W0,../H:0. 1K 22 7E 4h N RhB
FAfA AL 99. 6%, b-WO0,./H0.1K R 7E 4 h PJ RhB F&fEHR N
41. 2%, a-WOs./H.0.4K Z7E 4h P§ RhB PRAEZRALN 11. 2%,
SRR S OVs WRFERH ¢—WO0s>b-W0s-,>a—WO0,. JIF 7384k,
FAEL RS OVs KR AR — B, 1X B R Sk FA1E
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NN VR B AT R RS AT A, 35 T R TR P RS AL
71, MIHETE T 2R R T VR ELEE AR A1 2468, TEILsEs
1 ] P SR B R B TR TS AT B 2, S PR R T AR
VTR PR . AR AR, I PR RO IR T B K
FBLIFE T [B] P38 01 WO, A0 7R T OV's (10 3AR B2 3 1y 34 5 4 A
FAfi# RhB 11 BE .

2.5 c—W0s/H0, KZF TR R = 8 &R 5 4R H

I F DMPO (1) EPR [ HE R B DFAN c—WOs—x/Ha0.2K 35 it
PR R HEEEI R (ROS) 1742, B 6 7R, a-W0s/Ha0s
fRZ ORI S « OH {55, KW RhB 1) 2= FRAiE i i bt
G FURL_E 1 &% 2 o c-W0s/Ha0. & & H EPR 15 5 98 FF EL
RNli2:i2:01, RPFEMMERILEBHIE (-0l PFFfE RhB
A . H1 EPR 20 AT 45 AT 0 « OH & F%f# RhB (1) 32 B
PEVIRR, OO, RS E B - 02-) WA, B
Yriki RhB A Bk & B (36 [, 7206 T AL iR
B B A o T R BUNRR A, )5, /N T
R4kl CO. A o0,

WO, /H,0,
a-Wo, /M,0,
]
o
=
£
w
=
2
=
(==
L) L) L) L] L)
3460 3480 3500 3520 3540
Frequency/G
B 6 A[E{kFH DMPO-OH &Y EPR [Ei%
3 &t

AR AR I 1 42 B B T AT B T 5 ) 4% T AN [ AR
LR ) WOs—x,  FR 70 R IIIE 2428 i B8 1 FE B
I TR AT 42 75 WOS A AL TR THT OV's 1434 F3E 38 1y 448 5 4 1 P
fift RhB BITERE; 402K WOs—x o H0AF 25K, *F RhB
R R AT E A RE ), 75 55 BRI R G5B 2% A T A7)
R A %R RhB, 24 H202 MIHILAHREEN 5 mmol « L-1 H.
WG pHAE A 7 BEXF 20 mg ~L-1RhB [ FERF 2R 5 A 04T,
ARSCH T 2 SR DLHERR 23 S 4SS pH I A
LI, g5 RETES ST R —8. &1
— BRI IR AR, TEMLSRIRTE I OV's SRR IR 8,
ALK SR 17, S ) EPR A1 DMPO B3N » OH Jy MR SN I
BRI R, R c-WOosx AI{EEE H0.20 i % » OH.

{ERTERHEEABAR (AOPs) W LA, 2R M
(N Y R IEFEY F o AR AR H (R 00U S H O AL R 2R

(WOs—x/Ha02) il A 5 4 J A P st — o7 S I S ] A

48

R SEI H0:H05 40, MARACERIG R, SRB T A S
JEBLF AR B T B I YA S —: HAERLSE pH {HYEH
WREA RS 1.0, JEAR T 4448 Fenton ik 4EFFERIEHA
IR o L SRS B R T AR DR T 2 AR SR MATAE LK
M. ATy T AR AR TR A E . TR mE .
To RGBT R S A6 = I T T ] A HE AT B A R
S B L FH R4 RS 2 A B R

HETH: EX AR FEERNHE (21573048,
21873022, 22263001).
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XERARIRAD: A

Measurement Method for Wettability and Its Wetting Angle

CHEN Changjun 27, LI Lei !, TANG Jian *, CHEN Yu !, ZHANG Min*
1. Laser Processing Center, School of Mechanical and Electrical Engineering, Soochow University, Suzhou, Jiangsu, 215021, China
2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin, Heilongjiang, 150001, China

Abstract: The dynamic wetting of complex fluids is an important component of the overall system from surface coating to modern 3D
printing technology in industrial systems. In recent years, various technologies have been developed to address the issues present in
this technology. Advanced analytical methods for characterizing its wettability will greatly enhance our understanding of wetting and
improve our ability to design functional wetting surfaces and materials, such as anti fog and anti fouling applications. The article
introduces the basic concept of wetting and summarizes the measurement methods of wetting.

Keywords: wetting; wettability and contact angle; measurement
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Study on the Dissolution Kinetics Parameters and Surface Thermodynamic Functions of Nano
Barium Molybdate Based on Size Effect

WANG Yi, LAN Zhiwen, HUANG Xudong, QIN Jiayong, LU Shengda, HUAGN Zaiyin*
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: Due to the significant surface effects exhibited by nanoparticles, their dissolution kinetics differ significantly from those of
corresponding bulk materials. This study measured the conductivity of nano barium molybdate with different particle sizes in the
temperature range of 288.15 to 328.15 K. By combining solubility method, dissolution Kinetics, and chemical kinetics transition state
theory, corresponding kinetic models were constructed. This work successfully obtained the dissolution kinetics parameters of barium
molybdate, and confirmed through detailed discussion and verification of experimental results that the dissolution process follows the
Arrhenius law. In addition, this study also derived surface thermodynamic functions through dissolution kinetics parameters, which
provide important scientific guidance for the preparation and application of nanomaterials.

Keywords: nano barium molybdate; dissolution kinetics parameters; transition state theory; dynamic model; surface thermodynamic function
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Research Status of Laser Welding of Glass

CHEN Changjun 2", LI Lei !, TANG Jian *, XU Mengxuan !, ZHANG Min !
1. Laser Processing Center, School of Mechanical and Electrical Engineering, Soochow University, Suzhou, Jiangsu, 215021, China
2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin, Heilongjiang, 150001, China

Abstract: Advanced laser welding technologies applied to welding glass, including continuous (CW) laser, ns laser, and ultrafast (USP)
laser, were reviewed. When using continuous laser welding to weld glass, it is difficult to obtain crack free welds because the molten
pool has a free surface. When using USP laser for welding, crack free glass can be obtained, regardless of the thermal expansion
coefficient of the glass, as long as the gap between the glasses is small. This is because the molten pool obtained by the nonlinear
absorption process of ultrafast laser (USP) has a non free surface, thus suppressing its shrinkage stress. Technical efforts to increase the
gap are also without cracks. USP laser welding shows that welding between dissimilar materials such as glass/metal or glass/Si can
also achieve crack free welding by suppressing the splashing of metal (or Si) melt pool through ns and USP laser welding.

Keywords: laser welding; thermal stress; crackle; molten pool; free surface; optical contact; welding of dissimilar materials;

mechanical performance
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Design and Optimization of Intelligent Grid System Based on AC/DC Power Supply

LI Ka
Shenzhen Power Transmission and Transformation Engineering Co., Ltd., Shenzhen, Guangdong, 518055, China

Abstract: With rapid economic development and social progress, traditional power systems are facing many challenges such as
imbalanced power supply and demand, difficulties in accessing renewable energy, and security issues. Although traditional AC power
grids have to some extent met the existing electricity demand, they are unable to cope with the large-scale integration of renewable
energy and the increasingly diverse electricity demand. Therefore, building a more intelligent power system has become a key issue
that urgently needs to be addressed. As an important component of the smart grid, AC/DC power sources provide strong support for the
construction of the smart grid due to their efficient energy conversion capabilities, flexible scheduling characteristics, and support for
multiple forms of energy. After integrating AC/DC power technology, the power grid can not only accurately control the flow of
electricity, but also quickly adjust the system state to cope with load fluctuations, thereby significantly improving stability and
reliability. Meanwhile, the application of modern information technologies such as big data, cloud computing, and artificial
intelligence has further enhanced the operational and management capabilities of the power grid. In depth research on the design and
optimization of smart grid systems based on AC/DC power sources has important academic significance and broad prospects in
practical application.

Keywords: AC/DC power supply; smart grid; system design
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