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The Synergistic Development of Productization and Digitization in the Aerospace Field

ZHANG Shuwei, LIU Yi, GUO Xinyu"
Beijing Aerospace Wanyuan Technology Co., Ltd., Beijing, 100176, China

Abstract: Currently, the aerospace industry is at a critical stage of transitioning from traditional development methods to modern
industries, and productization and digitization are two important aspects driving this transformation, playing an important role in
improving the level of spacecraft development. This article analyzes the standards, modularity, and serialization involved in aerospace
productization, and explores the data, models, and intelligence involved in aerospace digitization. Finally, it summarizes the
advantages of combining the two, namely consistency goals, collaborative processes, and exponential effects. On this basis, this article
proposes four main integration methods: product lifecycle management based on digital twins, integration of modular product lines
and digital development platforms, data standardization and high integration of product data packages, and intelligent algorithms
enabling independent operation and iterative updates of products. At the same time, some suggestions were given to promote its
coordinated development from four aspects: top-level planning, technological innovation, organizational coordination, and ecological
environment construction.

Keywords: aerospace productization; digitalization of aerospace; collaborative development; digital twin
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EKM B35 LGN B & A7 Hha R R 2 BHEB R R 52

ARBRIREBRFER, AEEF &% 014000

[(BEIAFLELEZLIPN—AEAT “HERRAR” AT HHALLZARAR (EKMA) HFEH4 7Kk, EMHIFRL
ERBEHAEZ LKL . EKM RAH UBREH AR . JLBRAAHEFRAENMCELH, BRTE, RELSF P RS L
Bumm. KBLERET: EZRHY (4. F. &D) F, WRZFEAHT R FRIA KO HATE 30% AL, F Rk E%
HAEEKTF, AP BELRFEEXRRIEZRG, FLOaFAgLbhEHM A28 70,000 UL Ak; £ F 4 Ok,
) AR S 40%, HALE 5B R R KR R TR K 60%. IR A S AT, EKM A EH R R F i 2R 2
AR, FRHMERT AL PRIKAIT Lppm, 8 E@ Rl A5 K AUKEIKT 10ppm, & IS 9 269 mHAER R .
sk, EKM & & A Hiasa MY M A ST, SATRETRBK. HRhitE. AEF - RBR05 T4, A
WA T AR RAFFET I, IREZRA, AFTRLGETHERERET TITOFAM RS £,

[REER) A A FF4; EKM A BB E; mrbis; 2RAKRAHEE; HRRRKR; FHRLTHELE

DOI: 10.33142/nsr.v3i1.19392 hEHES: S83L5 SCERFRIRED: A

Study on the Effects of EKM Probiotic Feed on Livestock and Poultry Production Performance,
Health, and Fecal Carbon Emissions

LI Yan, WANG Guoguang, ZHAI Xidong
Baotou Light Industry Vocational Technical College, Baotou, Inner Mongolia, 014000, China

Abstract: This study aims to systematically evaluate the comprehensive effects of a new type of composite probiotic feed (EKM type)
designed based on the concept of "medicine food homology" on the production performance, health indicators, and fecal carbon
emissions of livestock and poultry. EKM type feed is composed of brewing yeast, lactic acid bacteria, and Bacillus subtilis as the core
probiotics, combined with traditional Chinese medicine extracts such as licorice and astragalus. The experimental results showed that
feeding this feed can significantly improve nutrient digestion and absorption rate by more than 30% in herbivorous animals (cattle,
sheep, and mare), and significantly improve overall health level. Among them, the estrus rate and conception rate of mare were
significantly increased, and the content of key bioactive substances in the serum of pregnant horses reached 70000 1U/L or more; In
monogastric animals (pigs and chickens), feed digestibility increased by 40%, and the incidence rate of digestive tract and respiratory
diseases decreased by 60%. Environmental benefit analysis shows that EKM feed can significantly suppress the emission of foul odor
gases from feces. The concentrations of ammonia and methane in herbivorous animal feces are less than 1 ppm, and the concentrations
of hydrogen sulfide and ammonia in pig and chicken feces are less than 10 ppm, demonstrating significant emission reduction effects.
In summary, EKM probiotic feed achieves multiple goals of promoting nutrient absorption, enhancing animal health, and improving
livestock product quality by regulating gut microbiota balance. At the same time, it helps reduce environmental pollution and
production costs in animal husbandry, providing a feasible feed solution for green and sustainable development of animal husbandry.

Keywords: probiotic feed; EKM type; digestive absorption rate; disease prevention and control; reduction of fecal gas emissions;

medicine and food share the same origin; sustainable development of animal husbandry
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AR KRB E RS (NHs) . BRAbE (H.S) 25k i
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Geit b BlE L FIAME MR AEE 7 ER, KR SPSS
AT t K IO BT ZE i, P<<0.05 N ZER

2 #ER50H

2.1 MEFHESHFSELENZIN

mk 1 FoR, SR, HR EKM B9k D 2
$Em T TE RS IR TE AR RS IR 1 2R
AT EIRT 30% LA | (P<0.01). # B 554l
SRR TH AR SR T B A B, ik 40% (P<<0.01). 1X3E
W] EKM B a5 418 5 i 25 il o W R AL T B i TE TOA SR,
WO T RISV IR RSO R

R1 MAEFMESFIELRE

WEAR
pe Wy 4
EE | gy | TP e

FHET2EH | 1350 H 3 et
HM R (%) <
(%)

E (%) | £ (@ x

WREZH| 62.342.1 | 60.541.8 | 58.242.3 | 850445 | 3.840.2

RIS ZH (81,14, 7%*(79.841.5*|76.51.9%*1120452**(2.940.1**

WTHEZH| 65.442.0 | 63.241.7 | 61.312.2 | 180422 | 3.540.2
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K
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A —
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h W oRE 0.840.2** 0.640.1** 0.940.2%*
o} & 2 25.642.5 18.542.0 3.2405
AR
W oRE 8.241.0%* 7.540.9%* 1.140.3%*
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TRIRAH (6.742.0%*4.4:4.4%*2.2:41.0%*|19. 1+ 5**| 260420**
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76 Lppm BAF; B XSiRE02H S @ b A 5 = SRk E Y
f&T 10ppm. X RRASARHEBORE B E & TiReH (P<
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FMME, AR B PRARTRIE AN . B TR
FAEBh B Ol SR 0 T RREER R IR B T A B TT R
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Microchemical Technology and Its Applications

ZHOU Hengjun, LI Yonghua, LIU Aoxiang”, TANG Ming, Bl Zhonglin, CHENG Yuan
North Huajin Chemical Industries Co., Ltd., Panjin, Liaoning, 124000, China

Abstract: As an novel concept in chemical engineering, microchemical technology has been widely applied in academic and industrial
researches. As the properties of the extremely high heat and mass transfer rates, safety, energy conservation and emission reduction,
continuous production, precise control and green environmental protection, the technology represents the unparalleled advantages over
the traditional kettle crafts. Based on the properties, it can provide new prospects and research directions for the productions.
Meanwhile, it will have enormous potentials and applications for chemical industry. This article summarizes the background and features

of microchemical technology, as well as the applications in hazardous microreactions, orgnometallics microreactions, photochemical

microreactions and polymerization microreactions. Furthermore, the prospects of microchemical technology are also envisaged.

Keywords: microchemical technology; microreactor; heat and mass transfer rates; continuous production; precise control
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AR, KR A PSS N A R i I 2
N, BE TSN I NE I RN R, AT DA 2R
P50 (RS I R A 0T, Bk 1A Gt L2 b o AR i e DR
Uiy, E AR PR R T P B R GER 58 RO OB, HL R B B
[ PTIE S R, BRAIR T SRR o

o)
hv
NH  + .
O)J\
o

A R

HO
L0
o]

dehydration

/
NH

o}

[ &N

3- 57 5 IV P | A bk - 1 - i

Bl 5 SR8 R AL 3- 550 R EE0EI M- 1B (300 nm)
Oelgemoller 25BA7E i 37 48 b R PG fif 4 1 T Bk
177 3-75 3 7 R 5L 05| mpk- 1 (1 ) % (P15 TR . 1%
FeAEE ORI, K AR 2R I S R T A AT R R
(pH7.0) HIRATEW, £ 300nm KDL&, 53144
MBI KBRS 2h, G K RN AFE H AR, JE

12

LT W R B A

3.4 BEMKE

H AT, BRA S ML U R 52 AR 5 THT AR 98 5 R F B
JZ, W RS 485 R N5% . i i s B 5 B R it
WA BRI SES RO ], BEERATE T
FEZWMMENIEEY), WREAREEY . IRBEREW5E .

BH 57 56 7T LR & Fh D Re Aok ri iR B RS
BATE, AR EWEA JINTB. SRR
N2, MBS R A e R AT OB, i
OB BAT RSV s DR T AR SR 2%
PEREHT: SER SRR R AT, RO R
M —FmAS, TRAERIRMEE FET, HRMAHEE ., XL
N Bl R HBBR ) 1 BB 1 B B AR SR A e R R

Yoshida® ¥ Fi1 FreyP25 7 F i ke Wi g8 5045 2 IR 58 T
B AR AE AR AN AR MV 790 A ) T8 7 SR B ] B o B
FAERRH], EWUR LA AT %R N, SRR R %S
9 0°CEY 24°CRI AT MR 56 B S, 8 T AR AR SRR it i)
Wesimtit, HRNS RN 10s. AR, NS EIHIL4)
TR, (N 1.08 f1 110, 4L, s MHEARR
DA R B B 1 3R A w20 R BLE A, e S SR B
(AR ATGHR A5 A A IR RN S S 241, B B B AR R AR
BRAER TR, RILT R AR S

4 ZEiE

b THOR 5L A0 T R s M B, AR T 1%
Gy ) a2 A A P (A B o AR A B = L
TR — e B, Qnf R N BB TE RFRUN, K5 5] i
Yk 2EE . BRIBE, X T Ak THOAR MR 5T TAEE E
Wi, JERSRELEMSE, UL, AR R
TAT BB BRI T RUR JE, B 77 R,
SEILPTREEE R SR TR
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AES-6800 4 ik & 51 AT le— K- e g0 2 4 Ml BoEe
R

e

HedH—whidErm, F% &7 810007

[FEZE] B 89 F 41 % AES-6800 43 . 9K K 4 A BTt A o — A -F @ A4S ALE M 2 4% (Ag). # (B). 4 (Sn) LA
R, FEABR—BATEBR (B6. LE, KREARRY) AFRTE, 2F5K A AES-6800 A i # ik & 44 54
Fo— R P @ R E NN EAE S P Agy By Sn LK, MmN GA LR, HEE. BHE. SHAERRTHRS. £
£ AES-6800 M= Ag. B. Sn & #& i FRAK T — K- @ AR EAN, AxtARAER £ B4, MR EHE. PHAE, TRk
7 @ T — KT d AR E AL, AES-6800 % A% &0 AT B 1Al 48 T — R -F @ R AR AL 258 5 1 4 — A -F @ B8 AUt b 4R
AES-6800 4w IK KA KBS BRI, HEEZ. BHEIF. oA ESZ. RTHREAZR, BEEE, ERTAEY
Ag. B. Sn &AM T,

[<$IF]AES-6800 4 3% ik K ML AL —A-F @AM EA; & M 4

DOI: 10.33142/nsr.v3i1.19390 hESES: 0657.3 SCRRFRIZAD: A

Research on the Advantages of AES-6800 Full Spectrum Arc Emission Spectrometer
Compared to One Meter Planar Grating Spectrometer for the Determination of Silver, Boron,
and Tin Elements

LI Yan
Nonferrous First Geological Exploration Institute, Xining, Qinghai, 810007, China

Abstract: Objective: to systematically study the performance advantages of AES-6800 full spectrum arc emission spectrometer
compared to traditional one meter plane grating spectrograph in determining silver (Ag), boron (B), and tin (Sn) elements. Method: the
national first-class standard materials (rocks, soils, and water sediment) were used as the research objects. The AES-6800 full spectrum
arc emission spectrometer and one meter plane grating spectrograph were used to determine the elements Ag, B, and Sn in the samples.
The detection limits, precision, accuracy, analysis efficiency, and anti-interference ability of the two instruments were compared. The
detection limit of Ag, B, and Sn elements determined by AES-6800 is lower than that of a one meter plane grating spectrometer, with
better relative standard deviation. The accuracy, analysis efficiency, and anti-interference ability of the measurement are higher than
those of a one meter plane grating spectrometer. The single sample analysis time of AES-6800 is shorter than that of a one meter plane
grating spectrometer. Conclusion: compared with traditional one meter planar grating spectrometers, the AES-6800 full spectrum arc
emission spectrometer has low detection limit, high precision, good accuracy, high analysis efficiency, strong anti-interference ability,
and convenient operation. It is suitable for large-scale detection of Ag, B, and Sn elements.

Keywords: AES-6800 full spectrum arc emission spectrometer; one meter flat grating spectrograph; silver; boron; tin

i

AL Bl (BY. 8 (Sn) fEEHRI AN
2, HAEWE A= MR HA™ 45 453 o e 30 HH AR v 1) 2 P
W E . TCFR E BT A S 7 5 AR = S B AR
[ IR, JLAKR S A P AN AR R 132 5 DL R

14

JREAE BRI, EIURSHDEINEAR Ag. By Sn Jt
FRIE R HTTE, MK P i e g A, i H gt
PRty AERE it (0 3R 7 B T REROA T A AR
LG, AR G T A A 5 B RO TE 3R AT 7€ PR A E
o, EARTTCASEELZ Ju R A RN I 5E , A i AR BR R
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fRIH o H, FRURE S AT I TR TE v AR 1
EARMIICER . AES-6800 4i B IIUR B iU Al & T 8L
RAEFHAR . P HEAR LT EHEAR, T OAER . Pid
HAHARFE OGS B, R TSI 2 AL .
HAT, 5%T AES-6800 £ 2 JC 3 I 7E H S H AT AH R4k
T8, HERHZAEE 5L 5 — KPS AE Ag. B,
Sn JTEIIE F I RGNS L F b . Nk, TFARRAER
P2 HT AES-6800 4 HISIUAR S A EAL 48— K1
MR ACAE M E SR Ag. By Sn T EI [PEREDL 35

1 KIEERS

1.1 B 5

1.1.1 I AE

AES-6800 4= 1% IR B A (Rl SEdr i as A IR
AT KBRS S S FAREOROGIRSE, PR <
0.007nm, ZE L EREI % 0.26nm/mm. % % 800~
1200W, #i% 27.12MHz40.05% . — K- e Mg (16
OB, WP-100 A1) AEFE 1050mm, AT AL
71122, ARGEE 10mm, L OECR 0.4nm/mm, Bk
4% 9% 0.002~0.3mm. Al B 35 XZJ-54 BUHR B3 A GG
PARTHU )+ Mettler AL104 B H 1 K7 (3 [EMEHER 8

FEMZ AT SATIRA (L EREEAE A IR A DD,

FOHSHIR (B4R 100mm). Sgilhalify S8 sl

1.1.2 S8 S AR HEY

WAL P CIE A ETR R T (K2S20 1) AL (NaF) |
R (ALO). K. AL (GeOy), HIWH H
RN AARA AR R (rtral, WE Bl
M=) B riirat), W REBRNS AR IR
AT S FHKNABAIK . 1% K,S,0122%. NaF20%.
Al0:44%. K 14% (NE Ge0,0.007%) (15 &L
SRR o I K — bR HEAD T, 300 1 I R R A B
Bk Py s ERAL S AR AT, R EE R 1.

*1 ER—FREYRD Ag. B. Sn TRINEE D

REFEVEW, 90°CHET 5 % 1 AL

1.2.2 U TAESAFM AL

AES-6800 4= H AR S Jeil A AR 264 BUROGIR
FH B I, TR F IR 5AL5s B AF b Bk, BOR HL IR 14A.
30s, HiLJE 80V. #i& 200Hz BEWTIN, FEAKIAIEE 2mm; #H
Sy IE) Ag 30s. B 25s. Sn 30s; ZrHr&st& Ag. B. Sn
5 Ge MK JemZlZk 3600 Zi/mm, K43 200~
400nm; #’< 0.5L/min. i 815, 0.2L/min. £ % /< 10L/min;
BHIKEEE 20~25°C. Jit&E >50L/min. 7KJ£>0.1MPa;
LA Ge A AP IES GRS .

— KA TR T A A 2% A« ORI A A2 IR IR,
FLI 12A. HLE 80V, HIRRIAIEE 2mm: FK4%%E 10pm.
B R 3.2mm. HUOI K 290nm; Ag. B. Sn B
[f) 73 73] /9 405355 40s; HIREEEL A1 1 ARLAHAR , L& 5% 20°C.
5min, 5E % 15min; 7> fr2xt [7] AES-6800, UL Ge AN F5,
D28 SR T4 e & .

1.2.3 YEITE

e b el 2, FREUR R0 5 E AR5 AT AL B
FPIRACERINE , DL EAE AR AL AR |« 15 2R 58 FE LA AL
P TS ENA R S A DS R B (r=0.998); B il
SER, K TAL B S AR TN RE S R BRGS0 12 IR,
AES-6800 H Al RETHE, — AP HDEMHREE AN T4
PA GSES-1 N7 FIAE s tH A B (LOD=3S0); FHAHXS
rEZE (RSD) PPUTRE % B2, % = Vu A AR 2K,
PAIIE B 5N BB (AIGC) PPN HER o

2 BERESH

2.1 FRAERRE& X b

PRI ERI Ag. By Sn JG R brdE - ZEAHOC R ¥ =
0.998, {H/&, AES-6800 #H% 5% (0.9992~0.9995) 15,
Ag TCR MM FE N BRIC T — KPS, B ok
(ZR PSR BRAS T — K P It A, 258 W& 2.

F2 BWMILEBNE Ag. B. Sn TEMFEHRESEN L

FrUEA) 5 2 . AgINEME | BILEM | SnilEdE s . . MRAS | tEiiHE
EVEI wmen | 79 k k fgrn | iE EIEp !

i (pg/g) (ug/g) (pg/g) (N (pg/g)
GBWO7302 | #77  |0.05240.004| 12548 2.840.2 AES-6800 | A9 | y=0.0312x+0.0025 | 0.9995 | 0.021~10.0
GBWO07406 | 3  |0.03840.003| 8946 1.930.1 A% B | y=0.0048x+0.0123 | 0.9992  |0.54~1000.0
GBWO07317 | /K A ULA# | 0.08540.006 | 156410 42403 IR | sn | y=0.0186x+0.0037 | 0.9993 | 0.51~100.0

1.2 KWHE Ag | y=0.0294x+0.6411 | 0.9982 | 0.036~10.0

1.2.1 FEFATATR *};;;F Ejﬁ B | y=0.0646x-1.2669 | 0.9980 |2.85~1000.0

o VEr
B bRAEY R S AR IRE BT 105°CH XA T4 HE T 2h, Sn | y=0.0237x-1.0697 | 0.9981 | 0.54~~100.0

A G R FESHMADT EE T 200 H 7. 23 HIFREL 0.1000g Ff
fm5 0.1000g ZZ 5, 1A BESIBEN T A, 7 2 % 20g/L
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F A3 DX It R A 2 1 2B ) LR O H PR, 1HL AES-6800
AL R BRA K P DG HIMERE X, o, AES-6800 Ff)
ot BRA A —K-F TGS 18.9%, 45 R W& 3.

%3 WMLERNE Ag. B. Sn TRV L RITEL

AR AGE Ag. B Sn JTCERIIAIGC 4%
VS H N 0.024~0.041, {HAIQC 4%t B &K T
AES-6800, B HAMER ML T AES-6800, 45iH MK 5.
2.5 DMEI LS
PL 10 AMEESR NI, AES-6800 LML/ Hidl AbFE

FEAME | IR | TERE | A R
M| TR % So | LOD=3S, | #HFE | ML FAVRAE i AL ) b — K T R A0, 245 SR LR 6.
(ug/g) (pg/g) (ug/g) (%) N . Y
AESG800| Ag | 00023 | 0007 | o002 5.0 F6 FMAENE 10 MERRISHHER L
Ao 5 0,000 018 0 820 N AES-6800 41 1 | — KPR 32 THE
o2 iy : - - : i PURSHER | HEAC | # (%)
fx Sn 0.057 0.17 1.0 83.0 BERATALEE (min) 45 50 100
KPR Ag 0.0040 0.012 0.02 40.0 EHL T (min) 5 60 91.7
SR B 0.317 0.95 1.0 5.0 BAEAE (min) 2 40 95.0
fx sn 0.060 0.18 1.0 82.0 My HTI TR Cmin) 52 150 65.3
2.3 BZEEXLES FRYCRE i LU TE] (s) <30 360 91.7

AES-6800 Jli5E Ag. B. Sn JTE [ RSD i T—
KPR RS ) RSD 2, AES-6800 fFS & E AL T
— KT MRS, WEE 4.

4 FMLENE Ag. B. Sn TEMRBBEX . (n=12)

2.6 FHEE S X LR

BRBCH WIAF LR (Fe. AlL Ca. Mg. SiD, 435Il
HAS A M B2 ) TR T IR AV, N B bR ) R
GBWO07302 (&A1) H, T4 70 5L 43 71l 9 500pg/g-
1000pg/g. 2000pg/g, AES-6800 fHIAH X i 2 dH &AL T —

etemmae| s AES-6800 |—>K-PH M| RSD Pk LL X o
RTINS B ReD (%) [ RSD (%) | il (%) KFHDCHHRE S SRR 7.
cBwora02 —2 42 78 462 £7 WRURETRIRE IR TFOMRRER
o B 45 8.9 494 TahoezuE|  [AES-6800 AR i | — K T M (A
B TR
Sn 41 7.6 46.1 (ng/g) #RD (%) Y2 RD (%)
Ag 53 10.1 475 500 Ag 12 45
GBWO07406
. . . 500 B 15 5.8
L) B 5.7 11.3 49.6
Sn 55 10.5 47.6 500 Sn 11 4.2
GBWO7317 | _Ad 2.8 6.2 54.8 1000 Ag 2.3 8.7
KR DI B 31 75 58.7 1000 B 2.8 10.3
K sn 2.9 6.5 5.4 1000 Sn 2.1 8.1
2.4 HEWE XL 2000 Ag 85 132
N i e N 2 B 4.1 14.
PEEN 3 Fia i 3 F 43, 3 FiK & VLA, AES-6800 000 5
2000 Sn 3.2 12.8

M5E Ag-B.Sn JL & FI AlgC 44 % {H 3 4 0.003~0.018,

F5 FMIENE Ag. B. Sn TEHVEFREX L

] Sl o S ST N L sy
GBWO07302 Ag 0.052+0.004 0.051 -0.008 0.049 -0.026
Hh GBWO07305a B 98+ 97 -0.004 92 -0.027
GBWO07307a Sn 3.540.3 34 -0.012 3.2 -0.033
GBWO07406 Ag 0.038+0.003 0.037 -0.011 0.035 -0.034
] GBWO07430 B 11248 111 -0.004 105 -0.028
GBWO07446 Sn 2.34.2 22 -0.018 2.0 -0.041
GBWO07317 Ag 0.085+0.006 0.084 -0.005 0.080 -0.024
KRV GBW07312 B 13849 137 -0.003 130 -0.025
GBWO07449 Sn 4.840.3 4.7 -0.009 45 -0.027

16 Copyright © 2026 by authors and Viser Technology Pte. Ltd.
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3 itie

AES-6800 4= 1% F A S 4SO b —K~F T 6 4%
TG E FH O T0 R AR AE T 2R 2o R 00 R AT, T 2 58 B A0 AT
TR AT AES-6800 AH I 7 55 ray, W 2 5 B R AR A
iR E AT, HAMVOHEER, fRllERE =R
Ag. B t&, EHEHEE. RELFEREET, AES-6800
KF CCD FEFIRTIN S, @ #t 3 sl AT i i A
SRR, AN RIS DU R A 4 1 0 N S S, B
T ST b A 2 26 14 OC R K2 s T — KT
MBS SR P AR 1807 20, 1% 2k S8 B & 52 N\ AR A
AT R MR, 5 B0k 1 2R P A G R s A

PRSI 5 A G TT 2R H BRI T RS 2K, 3 2
R IEAARE A FE R . AN AES-6800 £ H PR 2 % T
— KPP HDGIHEE A, JGH B Jo 3 2 R i 5, AES-6800
EMREE B cRMEPMRARE. AHERET
AES-6800 13 #5 K H i 3 1 24 1) 85 2 il 4 B AT s R
TR CCD FEFIAG IS, TR B R el 5 5 R R
FVRI R BB, D BEARAS HR B o 10— KT i el 1%
I 73 R3S, BARBUSUG S FE A E T St s, 330
R IR R, LRI S & B oK.

AES-6800 il 5E 155 7C 3 RSD 493 & B E R, —K
ST E R GG /K & 2= A i RSD 8 bR XF L],
AES-6800 %% B W35 BHAL, FEARIEAAES . AR & &
KT Bl 2T A T A 3 R R A B R R
FEJFRE: AES-6800 K HAIMEHEEAE, FEREK. B
P AL PR AR AR AT E BN e, b T N AERE R E .
tb4h, CCD B AUATIIAS rme N g AR . B REFE B
55 B Y EAE 5 I BN o 1T — 2K F T G E 1% £3 [1 $
PERFREB, BN THAE, NNRERK. F, 3
WORGIR 5 Z A IR, 3 B0 % BERUIK .

AES-6800 MI5E AR LR AlgC 45BN T 0.05, L
MFEEEK, HERER S, WEE S EEREYE. —KF
TGS (3 AR R AR, (HAIQC ZERHE R B HK,

YRR T AES-6800, 7R & &tz HhERIfE M ZEHEK .

FEHJFEIE T ZAEER A AR, RERSPRE DL HC AR
TUR MRS LE, B B S AT R RN SR ATRR
[y, AFRICER Ge INZRKITHNE Ags B, Sntx L fig
A R IR BN AN, HE— 0 5 e R v L

11— ARG AR 2 R AT T ST ER OB 41,

HARI G AR N R 2, SRR,
PANASCESRE S BT AL BRI ) 22 /0N, DRI ALBE 2B 3R — 5
HINTHEAE . H AP A s AL B3R5, AES-6800
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RO R, B M 5 2 b B[R] 2 KR . 4%
Ak, AES-6800 i 73 BT I [ T4, 23 T 803 S T Sk
FE BB HBR R H . FEH R RI#E T AES-6800 K FH 4=
HE BT, SR AL TN (8] <30s, 10 ML AT
HELENE s T — K P T e T OCR AR B8 77 =,
ANFERBOR G RRCH AR, DIRER, BN THERAERER 4L
K, GHIRERG, S DR ITSE.

BEE AP TCRIRFE MG, R AR 225 BT
{H AES-6800 AHXMmZEIAZA R EFAL, PrTHiae ik, &
HAFTTEARFIREE T, AES-6800 SZTH/IN, Wll5E 45 Srtinfi:
FERAZ M, — KPS SR, IR Rt
ZEEEERTEE R, EE g R gt SR RET
AES-6800 R H /i B 124 E O, Hlat Bk
FIRAERA, S56 Ge WHRTCERIRIEIEARRIN, RERSH R
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Tribological Performance of Benzotriazole Alcohol and TBP in Rapeseed Oil

WANG Zongbin !, XIONG Liping 2, HE Zhongyi *
1. Ji’nan Shunmao Testing Instrument Co., Ltd., Ji’nan, Shandong, 250116, China
2. School of Materials Science and Engineering, East China Jiaotong University, Nanchang, Jiangxi, 330013, China

Abstract: In order to solve the problem of poor tribological performance of pure base oil that cannot meet the needs of modern
working conditions, benzotriazole and epichlorohydrin as had been used as raw materials to prepare benzotriazole alcohol derivative
BEP as a rapeseed oil additive. And the tribological properties of the lubricating oil was evaluated using a four-ball test machine. The
results showed that the synthesized additive BEP had good tribological properties in rapeseed oil, and the compound additive, which
containing BEP and tributyl phosphate TBP, had good extreme pressure, anti-wear, and friction-reducing properties. The main reason is
that the nitrogen in benzotriazole and the active phosphorus in TCP taken on tribochemical reactions with the metal surface during the
lubrication process, forming a composite film containing phosphorus and nitrogen at interface, which plays a role in anti-wear and
friction-reduction.

Keywords: Rapeseed oil; Benzotriazole alcohol; TBP; tribological performance
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Research Progress and Development Suggestions on Hydrogen Production Technology through
Electrolysis of Water

REN Nannan
Huadian Engineering Co., Ltd., Beijing, 100160, China

Abstract: In the transformation of energy structure and dual carbon strategy at home and abroad, water electrolysis to produce
hydrogen is currently one of the most promising methods for producing "green hydrogen" and has received widespread attention. The
article provides an overview of four main types of hydrogen production technologies using alkaline electrolyzed water (ALK), proton
exchange membrane electrolyzed water (PEM), anion exchange membrane electrolyzed water (AEM), and solid oxide electrolyzed
water (SOEC). Comparisons are made in terms of technical principles, performance parameters, and industry level. Based on the
summary of the above research, the four major challenges of high efficiency and low energy consumption, material cost and resource
consumption, durability and stability, system integration and large-scale production were discussed in detail. Finally, relevant
suggestions are given in four directions: key technology development, system integration and intelligent regulation, policy measures
and technical standards, and industrial collaborative development mechanism, hoping to be helpful for the development of China's
electrolytic water hydrogen production industry.

Keywords: electrolysis of water to produce hydrogen; proton exchange membrane electrolysis; anion exchange membrane electrolysis;

solid oxide electrolysis
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Abstract: As the core heat dissipation equipment in industrial production, the water loss of cooling towers accounts for a large
proportion of the total industrial water consumption. Conducting water recovery is of great significance for achieving water
conservation, emission reduction, cost reduction and efficiency improvement. The article systematically analyzes the core difficulties
in the process of water recovery in cooling towers, and summarizes the working principles, advantages and disadvantages, and
practical status of mainstream technologies such as high-efficiency water collectors, closed cycles, membrane separation, and steam
condensation recovery. Combined with industry development needs and technological iteration trends, it looks forward to the future
direction of cooling tower water recovery technology, providing reference for industrial enterprises to optimize water resource
utilization and promote green production.

Keywords: cooling tower; water recovery; technical analysis; water conservation and emission reduction; industrial application
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Research on Ecological Environment Protection Issues in the Development and Utilization of
Renewable Energy

GE Huaipeng, XU Zhongyou, NING Zhiping
Huaneng Weihai Power Generation Co., Ltd., Weihai, Shandong, 264200, China

Abstract: With the green transformation of the global energy structure, the development of renewable energy has an irreplaceable
effect in reducing carbon emissions. However, the ecological negative effects in resource development, operation and construction are
becoming increasingly prominent. The article will analyze the development and utilization of renewable energy sources such as wind
power, photovoltaics, and hydropower, and link them with environmental and ecological protection issues. The focus will be on project
site selection, biodiversity, land use, and vegetation degradation. Attention will be paid to soil erosion and landscape fragmentation
caused by grid access. The article will analyze the ecological carrying capacity and system resilience overlooked by a single
development model. To prevent the decline of local ecological service functions, a response strategy of "ecological priority and full
cycle supervision™ is proposed, which prioritizes environmental carrying capacity. In the planning stage of the project, the key solution
(NDbS) is to construct landscape ecological corridors, promote photovoltaic composite utilization and digital ecological compensation
mechanisms, and achieve the organic coupling of energy development and ecological restoration. The final article will study the
reasonable path of renewable energy and ecological security protection, providing theoretical basis for promoting the coordinated and
high-quality development of Chinese energy and power industry and ecological civilization construction.

Keywords: renewable energy development; ecological environment protection; ecological equilibrium; ecological restoration
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Research Progress on the Construction Strategy and Functional Mechanism of Targeted
Intestinal Bioactive Bacterial Nanocomposites

LAN Chunmei, CHEN Yanxi, JIANG Hongxin, FENG Ying, MO Tingting, HUANG Shiyan, LIAO Yanjuan”
College of Marine and Biotechnology, Guangxi Minzu University, Nanning, Guangxi, 530005, China

Abstract: The gut microbiota is closely related to human health, and its imbalance is closely linked to the occurrence and development
of various diseases. The use of nanotechnology to construct bioactive nanocomposites that can target specific bacteria in the gut
provides a highly promising innovative strategy for precise regulation of microbiota composition and function, as well as treatment of
related diseases. This article systematically reviews the core construction strategies in this field, with a focus on the latest research
progress in targeted ligand design, nanocarrier selection, loading of bioactive substances, and responsive release mechanisms. On this
basis, the functional mechanisms of the interaction between such nanocomposites and intestinal bacteria were deeply analyzed,
including specific recognition and adhesion, biofilm penetration, regulation of bacterial metabolic pathways, and host immune system
regulation. Finally, this article explores the challenges faced by this technology in clinical translation, such as in vivo stability,
long-term safety, and large-scale preparation, and looks forward to its future development direction, aiming to provide theoretical
references and ideas for the development of the next generation of precise intervention tools based on gut microbiota.

Keywords: gut microbiota; nanocomposites; targeted delivery; building strategies; functional mechanism; precise regulation
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BB D T AE B bR R IR 28, 100
TR HE RSP R OCEE O TIRA B IR
HAEHMEN IS H, Ing& 5 SRS, W70
B R B T LR (SPR) 145 IR & B HGEUTC)
S RBUEEA . [N, R 2GR LK 2 & 14 5L
R R TS24, ol 3 5 A AR AT ST L %%, AT B
LWL 8 E FCLE 4 B R T 18 L 5 S5 A L, A )
BT A B I .

2.2 FIEEYIRSAEALIEREZ

EF XS T BUAEIIR I BUR W, KR E SR FRER K5I
HERANREY) (EPS) BFERINAE 1. A0 SR A HETE
YK AR R B BENE A EPS S<BE R/ (B, 41 DNA
BBl EE (A, DAL S5 . thdh, it
UK AT A VR A THT AT AR A P, T DA 3k L A7 A
Y EONSE . — BHUAAE R, JeKE AN
A A% N E RT3 B B O BEAL PR iR (R ST
) LA K AR B R 2 o AT R AL A1) 6,50 i P £ (1
W AR . HE N EIER, SO A REA 1
VIR PR G N AN o B LR 1) A A IS A 0 TR A 4l
KE AR CEE, BT BRI R30S
PR CanbisE 3R 2D BeTS A R0 ik 2 40 B i Y
PEFIRE R, DT B e FE B A AR 00 F BE RTR T UK

2.3 FRERE S EKIFEHLE

YRR A A NG B B F T R T S, AT R i
FERTEVEY) B, BT E AR A Ok A i R, S
DL FAR 5 AR K i o i, ik b AR 3R mT DL
T O 280 T 4 PR 11 RSB o B 1 PSR R I A+ AR
A1 750 DU T LA EL T 4 0 0 R S IR (R L RS 1
TRECER F 4% o A, 9K 5 A A T DUBE AL R 2454,
WI/NFHE RNA (SIRNA),  LLUTERGH B 1 25 77 5E R 5 24
FRRRIL, 155 HBUR RS . B T BHER
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s, AL H a2 2 ER . i, 9KE
G AR T DL R E i A 7T, e R IR i A 8 B
CHNFLER AT B« XS D AR, 38 5% 4 P HE e i 1
TR o o — i SRS A I IR A SR R 7R, TP )
AR 28 T, AT 00 1) HE 25 g R -1 B ) 5 0 A= P e )
TERG XA “ L3 MEE “RAE7 5N A B T
i o al-aplibive

2.4 RIPAHEEH-BEEENTIE

YK A RN il B R R S, & s i
BRE-1E F BAERKIEIRIT G . —J7 1, KREEEHA
S SR TR )3 T LAAE A S B RS 7 il B jm) ik
R SE AN TR 1) AN AR ORE AT BE (2 b = R B SR A B, T Tl
R G N T SR R BT (A E R-100 gk
AR AT DL G At 5 TR R e 5 S I I T A 3 —
J7 1T, JE RS AR A R A T I RE, AR E Ak
RE B8 TR 2 S 0e A0 R AU = 1015 2 o 9, i adt = e
Ui B Cn T R D W At B AR, T LA s iz b Rz bR R e
W18 3 B A F 4 By R R A o IX Le A W E v
BB 51, MR T AR SRR IEIR 20697 1E A
g ik, PHEAOKRE AR 7 iE R R &S Dh g
FRISEME , 2 B i LA AT RO 22 Ve AN W] B ) —3E

3 M KRESHEMERFTHANNAS
SR

3.1 FERREMRR RIS DUORMER B R A5

B o XELMEAR TR IR G, B[R] 40K B2 A AR AL T I E S
PrAE AT AL R e 1 AR I, T4 ST RO
RIS 4 Sy BIVE F o — FhSEmg fe b it R B 1A ik gh ok
Bk, DASBIONR SRR R A R 5 45 Bln, FIH
S BT BRI 2> 1 EF A (sortase A) S ER(R AR IR /7
%, ALK Rr SRR JEAR I BB SR (scPv) Rt
R B AN AR 1, IX A AE ML HE RO B A RO B PR
(R A S e Sl L ) R HE AR B (R 4R oK it R Gt 1
WHTTR. fFESRENEDTTHE, B TSR ERD Tl
TR, RO (ASO) 1EN—Fgi BIR T St g
W77 WEFAER I, HETPHES T bola WAk &4 (i
DQAsomes) FREIIANK IS4, RENSE A ik ¥ 1n) AR A
WRELFHIER (U rpoB A1 dnaE) HIBERR AL ER O s 5
IZAT TR, TEAR SN S50 A S EIL T 0 XA B A K P 4 B IR 4
o THREPHAE AL IR T RSN R BRI ARG AR AR
BB R LG 7. B0, R 2 R KR A
KRTRL R BRI 2 R RR £, W] AR iz T 9 A a1
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SHEREMUR D BT RIRIE, IXROE I N R A
T 3AF BB B 1 S, 7 Bh 7R 167 B ) [R] I 4 R i
WRE RS . LAV T 454 16S rRNA I 40 Mt B R 45 74
AL, IR AR 22 S T B R B IPIN ANK B S X 2R
R

3.2 TERIEMM (1BD) FHIKFA

FERIETE o, SRR K B SR R B 2K 254
A W 390125 28 iy 1 9% RE AT DA AR R 80T RO /M4
B R 1RG0 NE 32 BT R F 45 1 1 e A 3R AE
wn pH BAEEE . i B & MR IR BE, SRARK 259
G BN, BT 28 CIoWikE . BB 5 CEEA4E 3R
A SRR A, ReE kT LI E RS, (H ] 4
PRI 2 WA PRV S PE AR, AT SRS i I R 24 . T 5%
TEIR) SRR & LR RE IF) RORE AL AR B o WU, SORERE )
K& (IT-hydrogel) BPLER M ERAF ARG Gl &,  Aef s
RO T RAER Al b R AR, IR S, i R
R IZW), T2/ RS I AR v (B35 2 0E . ELAH
EOF B 2 AR T A B 2GR B o 7E 3035 N 25 77 T, 4N
KE AR LLig ik /N FHu 4 25 (i 5- B KR,
I T] DL 6 AR )R - I A B BR o 940, R 2R I
BERR A E sk Hk, AT AE B B IE Zh R R 8 7 b B )
TEPER AN AR 2SS (IL-1ra), IR 4l
B2 FE DN R /N BRI 1 4 i A AL R R H IR T 2R
b o N FHVPAREE 7E DSS 8k TNBS 75 5 (1 45 i 7% B v
BEAT o BT, A7k 5-Z H KRR 1) Nutriose: L 4AF4E A
KA, £ TNBS BRI KR AR SA T, MLLHE
Pentasa AL, fit 58 A R0 FEAR 2 WA OW 45 i 45 15 V743
I B FE PR R M 5 (L-1B, TNF) ] mRNA 7K,
[ B k2D 2507 4 B (AR U 2R R o I SS PP A Fig A 4 (I I
TR YK AR TE TR I B TR SR B AT 4
TR T J 0 G P2 e I 7 TR PR AR 3o

3.3 TG MR B9 Sz

BE X REHE B PRE AR MR, B ) B3 R R 1 9
KA A WSO T 5 R A U AE DR R R E 4
B A AR KT B BB A R A A 2R
P CanBeron & (OB SRR IR 8 f B s A Th AR I
JEPI. B, 52 RIE RS TE R4l <o T RS 1)
R B TR AU P2 T R S8 58 TR 5 & BRGIK R
Wb TR ER ThREAL I A oK BURL REE I s e 45 & i b
RIS BRI R RIR L IEE A (MCT), 235 3 s 4 A4
MIEE b Bz, MBS0 i & 3 S5 A MK 23 1 25 0 1 ik
WA, E A FR 9 K BRUASE 2R 7 A 1 B sy o L e 2 A B
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e 4 AR AR P PEE o 3 D3 3 0 oK B AR 3326 1 4 AR
WIDIRE MR AR AL TR B  DREVPAN 7 2R A 45 A AR
RGO YRR, FRGBEENKE G
T B R B U L IR AR R AR R b
s . TR, T ZFIHT 165 rRNA W 2347 i o AE 4
AR, FERIEEENRITR (TR /D HIKF,
LA 4 oK A2 45 A A2 75 30 5 8 9 1 R AL IR A D e
FEAE R oAb, a3 2 45 i 2 23 e ) ik PR s 1 (45
an, B R SE YIS AR y AT DL, AR
ik e W AN TR R 1 2101 AU G O RERBE . il
TR g KA, R RFRUR I BAR R GEEIE 522
KR, AMLUBEIEE JAE, B REFIT PPAR-y JHEE, X{7
NS L 1f0 SRS A 1 1 AT AR SR i g Tt B AT
PRIt H R A R E AU A R A IR B B4k, JF RS
PP kT RE-AQU -1 23 R RS- R X —
SEREAE FIBESR IR, S RORAZ AT 1) T ZE0F 77

4 HEik S ARKRE

4.1 22, KESHERREREHK

JE R I TE A VR K B SRR B
RENRITIE )1, B2 KR K S SR AT 2 I
PRI 6 Z0 2R G PG A% OB o 15 58 AR RLA £ |
LA A C A LA TEEAE X B A 7 W m] REXS 1 R4 Wi %
e B 22 48 ) 2 AR H AR R P AR R A S5 il
— LB KPR i PR BT IFFE AP I s R 11 S
P, ATRE S BECAIT R, B, WATHTIR S S TR
PERK ) 28 55 1) R G MR MRV, DL 1 i L AE DA 7
Pho HR, REMEHPUKRE AT BT B A5 44
KB AR SR T RO AR (KR e S BE NS S 7 AR, XA
I BRAR AT R 2%, IE AT RE 51 A BUR NV A AN R34
DR RIZ — [, AR AT FE 75 B0 T I R B S e B
(RIskms . Gt KA ABLSTRE SR B R, B0M A A
IR 2B A5 AR BRI BRSOk A T
D2, DARBIRE G R G IR A B o IX LSS 5 R 52
PR E AR A, Ll R A~ 1 2%

4.2 BEERRIME T MEE R

WiE A 25 14 1) H AR i, Fe N EIABERR  R 2%,
P RR T 22 AR BR R b, T LA ) T 9K R A AR R R ik
MR BRI JERIMEUR . 2RI L
AR T A H3E S 2L R, SRR B 1 — MR Bk
(V13 1A PR 5T o JX 4 57 s T fE 3 BN K B A AR AE 210A H ARl
PR AT BR AR Al F AR R RESE ST AR O TR
BRI — TR0, AR OR R T R TR RE PR SB35 1K R B o
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XRAGREWARK AR ARG i, & st
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M [ fi 3 PAY A A e pH AR R TR AT B R
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AT BC - 52 AR T A PRS2 21 F An Al i R i ()
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AR B R H L

4.3 MR SREELOTRI S ES

o T AR LA e PR P A ) 22 e, TP S 32 B3
o R B RIIIREE L MR m. Kk, —

ol 368 P 1 L 10 SRS AE AN R A R RT RERCRE 7, L2 TERL

AR & TT IR SR E [ MR SRS HEAL . IX TR 22455
SEEANMA R B 8 BRI A5 BRI 2 K00, e
IR K B AR . SEIIX — B T 1 P K AZ AT 55
ST SR . TR I 1 20 TR R TR A A P, I
ANFI B, LA R — TR RAEAN [F] A Pl BRRAS R A Rr 51t
FKEPUR; —RIFREYUL, ATRENAK TG, X4
VR “FERIR” —FF, PRI A R RE ) O A 3R
Hopma S oA, DAEPREUE LA [F] 23 (4 E B0 B E)
RESRACBHAR, AT SEBI B IE 2 S R HE R A S A

4.4 NIHREZ|IGKREF LB EZRE

HESHE [m] A0 R 9K G AR DS = 76 TG R, 75 2
ffR— R AV AR . R AR, A
P R EEFITE (GMP) bRl HI% T8, I
il 48— () o B A AR, ALAE G KIORL RLAR o0 A1 B2
) PO AR 2% 2 B2 B L RETIEN ) 5 Atk TB] — B S O i
S8 Hk, LAUMRRGAEYD Y . MEEE . 25 AE R
& 2255 2 R IR BE R A, T e P2 I PR A 24 3 gy
KRBT, v A R 2 et . 1Ak, AR
WIRB AR E S EE AR SIWAMAESHF . HERED
(LBP) 24 NEs G R H . i, HaRBmR/E R mE
P e H7, HEsRE DRGSR R AE R . BRI
FHAH TR RVR I FEIEAE AR IR MR S % S R G- & 63k
29I L A B o B S A RHME R 2 n b BR
G, A B INE X — AR R MG R IGTT AL, i
AHDIBI BTETT $2 it 40 SR s .

5 ¢5it

A 1) i T AR S VR TR 9K R S R R A A T T
BRI 7 18]« MR RSB AIE [9) 2R 48 T2 S AL SRS F 55 1) ¥
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Research on the Application Potential and Performance of Biochar as a Hot Compress Material

HAN Lina, CHEN Yufen, GUO Yize, LYU Zhemiao, MENGYAN Liushuo, ZHANG Mengyue, WANG Jiage, MAO Yuhang, WANG Jing*
Shijiazhuang Vocational College of Technology & Information, Shijiazhuang, Hebei, 050000, China

Abstract: Biochar has the characteristics of porous structure, good thermal stability, and excellent thermal storage and insulation
performance, showing great potential for application in the field of hot compress materials. In order to promote the utilization of
biomass resources and upgrade hot compress products, the core performance of biochar hot compress materials is systematically
studied, and its advantages in physical therapy, temperature regulation, and thermal storage and insulation are explored. It is compared
and analyzed with traditional hot compress materials to clarify the core competitiveness of biochar in the application of hot compress
materials. At the same time, analyze the shortcomings of current application devices, propose targeted solutions, and promote the

large-scale application of biochar hot compress materials for reference.

Keywords: biochar; hot compress materials; thermal storage performance; far infrared radiation; performance comparison
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PEIRA 9 — i o [ AR A B, FE SRR B AT
2 im AR & A 2L SR R
PR S ERAERE . RN LS 5 2 MR TR ST
Yl PRH R R L 2SN R S R, T DU AR R
AR BT RCR . Hl, 13 ERRA B R L2y
—IRVERR S B AR IAMRL TEHLAR & SRR R LA
RINHIRE =3 AL GEI AR T AT AL R
FEAL F SE 8 5 S0 TE R B3 . IRk, fEREURAFAE .
Bk AR ARG R T A, BB R
U AL T B B B AR R AR RN CRENS R R
& AR, Rl I LA T D RE , SRR N AL ST
17, B BAT 4% 5 s 5, A RO gtk Se Ao kL
R, B TIT R RRLL 24 IR HEA Z M aE
B 2R IR e
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1 KEMREFHE

1.1 KIewAl

22K FORFEFE . FE5C 3 P WLAE A 0T Sk i) A
Vi, Ui THE BRI 80 HIR & A . s EE
B2 (HCD. &Ab%EE (ZnCly) %5, il &5 4 i AU Rl 4l
IR TR £F 4 . i o LGB R S &
B IRE T (S XX-1) M Ry S (5 XX-2).
HLRZZ B (15 XX-3),

1.2 ¥R BH & S0

JERPRITRALEE: B 2ERR . FORFSFF. RE5EBTAL S5mm
FEAPIKEE, A3 RTBONREA T, TN K $1 7 30min, Ff
G £ BT KBS, U8, B S 2 TN TR N,
7E 100°CIH 2614 /4 10h, £ 3h i 1 A=, BT
SR, R ET TR, MR SR RIS TR
AT RHRAT £ o
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K il P ) A AR, R TR B S SRR R
KFEF e E TERY, R GiE 50mL/min) 41
B R, In#E 750°C (FHESEZR A 5°C « min™); FNH
% 850°C (JHE#ZE )y 1°C » min™), FH4f4F 2h. B A5
M 100 B, 53EEEY RS2 K (BC-2).
FEFF B (BC-S). fE5em,’ (BC-R).

KF ZnCly Sl &A%, i E 1.0mol « L Y
ZnCl, V. K TRALER G2 R TKFEFT. Fsen 8=
AR, 2N 1.0mol oL~ ZnCLIER (B EY R MR,
7E 30°C R4t #F: 10h, &F 3h FEAT 10 min (19368 75 % 78 3% AL HE,

SR JE IR S (E 100°CF H 2 145 10h (4 3h il LR 2.

o ZnCl, RS W =M AEYRARR RE
50mL/min) 4R T, Ji#E 750°C (FHEE S N 5°C smin™);
FIIHE 850°C (FHEEFA 1°C « min™), FHRFF 2h. H
SRREIRS ,  FHAHIRETEUH 15 ] % L P PR AE B i,
FHRCE L) 1.0mol » L™ EhERISI iR, 4h, FULRE k.
XU T AR S EAT T8 (5 3h il 1 IR TR
ks, kRS 4 M-BC-Z. M-BC-S. M-BC-R. &fLE¥
LTS LR TR S FLRR A, ST & S 2 oM e

1.3 £YRAEM R &

K A BB T2 4% A P ok RO R o et
WG Y 4:6 FRELR S, B TESASE/-M.

WRETLE N A AT B, SRIET 12, 1 ek ARk 1)
il 4 AT e T B RAS . $4 IR 4:6 IR LIRS, AT b
FELRUE B BHE BRI AT T, BRARA = A, $ ™ i
(1 350 4 F7 o IR 5 82 LU I O RL BT R (R SR B
AERENE, &AM E NMEARFERAL AT HAEORT . FIE,
HEFET, A HFwkE2maH.

1.4 MEgEMR A 3%

B PRI R DGR R R A - A B B IR, KA
BOPRLFE i T 60°CIEIRAR N # 30min IEFFHT S, A
25°CEIRPAET, FH A B A S M 0 2 1T U B AR A, @i T
SRR (M 60°CPE A 40°CIRIT 1)) 56 T pk
PR B AR RE s 0 A R ARV R O R, AR
A S I FCTE 2 AR BE AR A, e SR AR BT T i
B . RAE I TA] (40~50°CHERRIN A PRAR
IR R AME S A ()5 DRT-1000)
E 25°C =5 50°CIIHRA T, MHRAA IR AL G
MEHE 8~14pm WG I 20 A ME T I Exf b RA
B RPN, , KR B TR R . (AR 2.0~
2.5kg) BEBEME (5emX5cm) 24h, WELR kN, [F
B FH MTT VER I AP0k SR EUIAT L929 Al &1 (4
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AT 2 =909%:4 I E W AU AR =R k) YR AR A 28 b 5
A PEAS AT R pH B (6.5~7.5) 5 H 48 & (5.
B R, WEEAUFHENNSMRHE AR T 6 MHW
{1 B AR 2R I 54 G B B X L

1.5 HRAIES S 47

K1 Excel 5 Origin %%t 52 56 B dE 4T 2 20 L 4 #7,
THAL & UL RE AR b (1P 23(E S bR . SR SPSS B A4 X Skt
MR AT R ETE T (P<0.05 NZEFEFE).

2 REHRE D

2.1 EYIRIERMERE D

A 1) i AR R R B VIR IR 5 I 41 AR S
FEHEERW, R 1 AFIEAIR G SR K B A R
MRREE R

F1 FRIEEYRSEIEEYROEREENRER

R FE LR (mYg) | FLER (em¥g)
BC-Z (JSUARZZHRIR) 972.1 0.480
M-BC-Z (™ iRk ) 1329.4 0.731
BC-S (R4 R AKREFR) 670.2 0.333
M-BC-S (et T KR 2D 1135.1 0.508
BC-R (JRUATEFIR) 667.2 0.269
M-BC-R (U PEFEFEm) 1073.8 0.537

B3 1Al A, MR AR, R LR TR S
U R, FER R B IS, YR T2 RAF LS B0, i
G ZALEE T RIE . ZnCly A0y i) 1) = Fh 2E 4 ok L e i
G FARFUISHRT . IR RSB R ZI i AR ) R R T
AL AL S AL, SRR M S B HER AT . AR FLRR
SER R B VR CEE, LA BEREA. IR EAL T
Ry AT AR PR AL TE 2 A7 05, SR THE S AR 45 L
DU RROR FEAE R AR, &S YRR B O SR

2.2 EYRAEMHNEMRBIERES T

& ORI 1 B BV R RZ D e 2 —, BT E
WSO IR 0], 22 2 A B HVRIE LRSI 25

A 2 A1, HARAREIT, Btk oAl & 34 R
TRVERERIL, M 60°CH&ZE 40°CHERIAR] 135min. “F-HJih &
FFEEZAN 0.148°C/min, BER T HABRE R

B 6327 JBR ¢ AR Sk P R A ] 62 50 2% JRR e A
WO R 7070 B SO R 1) 2 FLAS R IR A R SR, A
SRR T AR R LE R A FLBR R S5 ALIARR, 650 &
BE 1o SAEGRBPTRIAREL , ot 22 0K e SO BRI AR
PR, IR TR, IR T R SO ok KR
() 33.3%. Pk ABES Y 28.1%, Bt Rk SR R
TT MR, %4,
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R 2 EYRAEMBIERMRB RN SR

AR T M 60°C [ ZE 40°C (I E] (min) SFIIELEE RS ('Clmin)
U R AR (M-BC-2) 13545.8 0.148+0.007
JEIR 2R BB R (BC-2) 1004.9 0.20040.011
B FOKAEAT AR (M-BC-S) 12045.2 0.167+0.008
TR R B R (M-BC-R) 10544.7 0.18520.009
Bob RRE T = 45435 0.44430.015
W By Bl 4% 3843.2 0.526+0.018
H 2 A (RPSE D 13046.1 0.154:40.007

2.3 R AESRERE RIS R

B 3 TR, ESUIE 2 R R OV RE R S Bl TR
2.8min, EESK TAE SR 0L T 5, H s i 48.2°C
b F NAREF IS LR BTl (45~50°C), AS4xif iR
Rl . (AR KA I, ZAENE 17.2h, RAAG8H
KW EFM 2.07 £, Aeli LK BT R, HiRk B
LAY 2.1°C, i BE A 1 BB AR 1A% GLomn 28R 5
(5.8°C), WFFERALARE R EIRTH VIR . LR B
WAL, R AR 2 LA MRS R RS
o i, (R AE LES RAME R AT IR oy OB AR R, B
BT

R3 EUIRAEME SEREMEREERRE IR ER

P gm)a_zjaaﬁ %T%:?E)E %%tiﬁfﬁﬂﬂ‘l‘rﬂ j{%&r@%ﬁ]

& (min) §ep! (40-50°C, h) [fEHE CC)

Eigup ) 28304 | 48.2#.1 17.240.9 2.140.2
(M-BC-2)
LGNy e

Wﬁiiﬁﬁ 2403 | 62545 8.340.6 5.840.5

2. 4 EMIRABM BT IMEST I RE D T
8~14um PKHITL IR REN T B NRBRERZ
fredt MpAEs, BA RIFNETRCR, WK 4.

R4 FEBREMREERSMARTTHELMES RMIKER

Fi (25°C) BAAMRENIFGIRAS (50°C) 4
S /Jm” LELLAME #47%” i
E (8~14pum)  |FMESTEE (8~14pm)
P R B R
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DOI: 10.33142/nsr.v3i1.19386 HESES: 9 SERFRIRES: A
Research Progress on the Mechanism and Application Efficiency of Photosynthetic Bacteria
Nanocomposite in Regulating the Microecology of Aquaculture

CHEN Yanxi*, LAN Chunmei*, JIANG Hongxin®, FENG Ying', MO Tingting*, HUANG Shiyan®, LIAO Yanjuan®, CHEN Wanlin?"
1. College of Marine and Biotechnology, Guangxi Minzu University, Nanning, Guangxi, 530005, China
2. Bobai County Xintian Town Agricultural Service Center, Yulin, Guangxi, 537606, China

Abstract: The sustainable development of aquaculture industry is facing severe challenges such as deteriorating aquaculture
environment and frequent occurrence of animal diseases. It is urgent to develop efficient and green micro ecological regulation
technologies to replace traditional methods such as antibiotics. As an emerging microecological regulator, photosynthetic bacteria nano
composites have shown great potential in water quality improvement and animal health promotion due to their ability to synergistically
regulate the ecological functions of photosynthetic bacteria and the unique properties of nanomaterials. They have become a current
research hotspot. This article provides a systematic review of the latest developments in this field, first outlining the main strategies for
constructing functional complexes between photosynthetic bacteria and various nanomaterials; Secondly, the dual mechanism of the
complex in improving water environment and regulating the balance of gut microbiota in farmed animals was emphasized; Finally, the
effectiveness evaluation methods and key influencing factors of the composite in practical applications were analyzed, and its future
development direction was discussed, in order to provide a solid theoretical basis and technical reference for the development of
efficient and stable aquaculture microecological regulation products.

Keywords: photosynthetic bacteria; nanometer material; composite; aquaculture; microecological regulation
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Research on Intelligent Identification and Early Warning of Safety Risks in Oil Processing
Enterprises Based on Artificial Intelligence

ZHOU Wei, FENG Yanjie
SINOGRAIN Oil Industry Panjin Co., Ltd., Panjin, Liaoning, 124000, China

Abstract: The oil processing operation involves complex hazardous factors such as high temperature and high pressure, fire and
explosion. Traditional safety management methods have obvious shortcomings in the timeliness and accuracy of risk identification.
The article aims to build an intelligent identification and warning management system for safety risks in the oil processing industry,
systematically review the main risks and hazards in the industry and the limitations of traditional management methods, deeply
analyze the theoretical basis of artificial intelligence algorithms such as machine learning and deep learning, and their application
status in the field of industrial safety. It designs an intelligent perception system architecture that integrates multiple sources of
information, covering functional modules such as online monitoring and warning push. By constructing a hierarchical fusion
recognition model and conducting system performance verification, it has been proven that this method can effectively achieve
real-time capture of early risk characteristics and intelligent judgment of warning levels, significantly improving the level of
preventive control in safety production. The research results can provide important reference and guidance for the intelligent
transformation of safety management in the oil processing industry enterprises.

Keywords: oil and fat processing; safety production; risk identification; artificial intelligence; smart early warning
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