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2.#BRF HEHAFERERKFR, #HiE &EKF 830000

EZEIR AH#RE AR S 7 k£ 1320°C~1520°C9 5458 B (T,) TF132 T BaygsCagisHfy 1 TipgO3+0.06 mol%MnO, 4 £, #F
RT T AR MRER ., F@HH, e, TRECEEEGME, RA: ZETEHLHNEHET AL EIK, HEMHEH
SEXARR A RRB TEAWMAEE LB ETRK, 1848 97~103°CHIEE; MEEE 3 T8 k@ Kk, T=1520°CH,
EEHERK, MELRDHREAFW, HERTRKR, 149 5% 384 pC/N A= 13.49um, sLitEIBAEF K 1862, A~ Hi4t
#0.037, #AMAIZE (P) # 6.88uC/cm?,

(BRI RA; ARESR S, BRBRNSBEE; Ekik
DOI: 10.33142/nsr.v2i1.15906 HREISES: 048254 SCHAFRIRED: A

Effect of Sintering Temperature on Piezoelectric Properties of Barium Calcium Hafnium

Titanate with Manganese Oxide Doped Ceramics

ZHANG Zhenghui !, ZHOU Hengwei *, YIN Hongmei 2
1. Xinjiang Laboratory of Phase Transitions and Microstructures in Condensed Matters, College of Physical Science and Technology,
Yili Normal University,Yining, Xinjiang, 835000, China
2. College of Physical Science and Technology, Xingjiang University, Urumgi, Xinjiang, 830000, China

Abstract: Bao.ssCao.isHfo.1Tio.sOs + 0.06 mol% MnO: ceramics were prepared by the traditional solid-state reaction method at
sintering temperatures (Ts) ranging from 1320<C to 1520<C. The effects of T on the crystal structure, surface morphology, dielectric
properties, room-temperature ferroelectric, and piezoelectric performance of the ceramics were investigated and the results indicate
that the ceramics are all perovskite-type ferroelectrics at room temperature, with a coexistence of Rhombohedral-Orthorhombic phase.
The Curie temperature of the ceramics show a little variation, ranging from 97 <C to 103<C during at different T, and the piezoelectric
coefficient increase with Tgincreasing. At Ty = 1520<C, the piezoelectric coefficient reach its maximum value, with a clearer surface
grain boundaries and the largest grain size, with values of 384 pC/N and 13.49 pum, respectively, meanwhile, the room-temperature

dielectric constant is 1862, the dielectric loss is 0.037, and the remnant polarization (P,) is 6.88 pC/cm?.
Keywords: sintering temperature; manganese doped; Bao.ssCao.1sHfo.1Tio.003 ceramics; piezoelectric properties
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T) A7, MR R ER S, & T, FEE
TR A SR A RS FEm A A, AR
das, 3T HBE T30 Ti**L Sn** &8 AR i Ti**. Sn?,
WPERE T Ik, 1€ T=1350°CH, 343 7T
JE 11 ¥ d33=578pC/N; Dang Anh Tuan™%% A\ R ¥l Ba
(Zrg,Tigg) 03-0.52 (Bag;Caps) TiOz+0/0.15wt.%Zn0O

PREEN dag Bl T HOTH ST 3 K, Te=1450°CH) R-T A4t
15, H R AHM &5 LG 38 K6 73 5L 3R 19 B e el P
d33=576pC/N.

£ BT MW % o, Bay,CaHf, Tiy, 05 1 2 BA 5 i)
J& BLIR B (90~ 120°C) Al [ HiL R %1 (d33=410~525pC/N)
(220210 {5 4% 5 g & (0 )R B PR RS (PZT-5H ()
d33=590pC/N) Py — 5 210, W9t Kk BUAR TR B 2% 1
BT S %, Mn™ HE NS ERE™ 54 25 B Mn?* . Mn™*
Mn*3E17, FEEUR ABOsBUES LA (1 B fir 4 J& 5 171252,
HEMIAT S AL ARG SO A BEAT R, O M k)
() PR R, 1. DaWei Wang&s A\ 5 ek [E FH 52 87 v [
Ba(TiggeSN011)0s T¥R AN T 0.6 mol%MnO, I, M3 R
. T#H. C (Cubic,C) #. O (Orthorhombic, O) #HPY
AL, BT RFEME L C(local structural
heterogeneity), 3875 T ds3>>1100pC/N fJF& 4 ; ChaoBing
Xu 25 \PEIF 5T ( Bag g3sCao 162 ) Tio 008xMNkZr.092 )O3 X=0-
0.002. 0.004. 0.006. 0.008. 0.010) P& & F ot RE R K&
Bl Mn* . Mn®*Hl Mn* 3577, 7EE x=0.006 5 % AT 42
TFFH ' dgg (410pC/IND, FE43Hr AT BEJE R Mn 851 7R
B ASEAE, WPV FEL; JiaGang WUl A i
5% Bag gsCag 15 Thp.90Zl0 1003+X Wt% MnO(x=0.0.15.0.30.
0.50. 1.00) Pa# & H 4 FERT KT, MnO # A& KB (x
=0.15) AJ DLHR o M s 1) B0 R B AN R R M A 1 B R
PE, (AR BIEREREK, 54405 x=0.15Wwt.% A B K&
Hi dgg (382pC/IND.

A BB R R R A K R
Bag gsCag.15Hfo 1 Tig 0O M A 7% %, #5 A\ 0.06mol. %)
MnO,, 7E R FIFE4E IR E (1320°C 1350°C 1370°C . 1400°C
1450°C 1520°C > & #l &% H M M B
Bag g5Cag 15Hfo 1 Tig 905+0.06 mol.% MnO, (BCHT+MnO,)
V%, WEUbessin Xt I GO SE . RIS, .
AEAEEBERE, 20T BCHT+MNO, M4 & B itk GE A8 1k,
OVHLER , DR AH DG P e ) 2% T 25 A SO SR A 4

2 @& SN

{5 FH 2 )% >99.99%() BaCO,. TiO,. CaCO; Al HfO,
TERERL, %A% BagesCagisHfo1 TiosOs &, KA
FEAKCONER BEA R ERBE 16h. BREE 5 (2R 2T T4
J LA 3.5°C/min [ FH-RIE 26 IR NAAZE 1250°C1E R 2h,
FFERHN. Bag gsCag1sHFo 1 TiooOs BT IRAMMA,  [FIRF4H i 0 Hi

2

IRAHAR RN 0.06mol%[¥) MnO,, FEIXEREE 24h 54t
T3S Bag gsCag15Hfo 1 Tig 9O4+0.06mol%MnO, (fiij
5N BCHT+MnO,) #k, WG kA inN 2.5wt%
PVA W, 6. 3R LL 16MPa /245 K 35 1 %
A3x(1~2)mm MEHERR, ZHHKE, Bl 3.5°C/min
e B R AR =R A B R E] 1320°C. 1350°C
1370°C. 1400°C. 1450°C. 1520°C, G 4h, BEHAH
FEEIR, 1SRN BCHT+MnO, M %R

BH AR KYKY 2800 B BlF# T S0
(SEM) WLEFE BRI, Frgiit @b R A X
SHRATHNE (XRD) b H = I s 454 R id il
JeHEAR 5 Beta-NB 28 58 A5 BH HL 7 A1 SO R 2 At AR
-80°C~120°C. 1.5K/min il 24 & AR IR E A w5
FH TF2000 2k L AS ol ak Hh A ot 1) 2 Ui r v [l 2 5 Je i
Wb B AE — 2 fUE N = IR Ak 20min J5 B E 24h, FI
PM300 % s A AEA#E f=300Hz, /) T=0.50N
TR IR R dase

3 XWHEREITE

3.1 XRDER 540 h

K 1 (a) N BCHT+MnO, B & FE S fiTis M 209~
80 =i XRD T Btk . WA LR, B &
M EES BT AREiSAHRE, LW Rk, £
BCHT+MnO, B 4h & R 4T, S 0S8R0 B[ 34,
BTN BCHT @& . ¥ (200) & EE AR
JEREIE 1 (b), FTLLEH, 4 T,<1450°CHf, fE 45°
B30T 2% TR T S Ve B T 0 = MR A SRS, T=1450°C
) 6] AR AR RS, To> 1450°CH B AR A B s, AR
WA A AR TS 1, T=1320-1400°C & T 8] FH B B 45
R A TN, T=1450°C I, T 18] BE R /N, To>
1450°C s ¢ THT 1) P 386 0 o 30K o A8 4 £ T i i IR A2 1l
Mn*ZERP R R AT RE Mn? Rl Mn* SE72 PR 2%, i
Mn*. Mn**fll Mn** 34273 %1245 0.083nm. 0.0645nm.
0.053nm, Bfi Tk Tl fig Tiv28 8 Tiv 28 1k,
B 7424 0.06nm A 0.076nmPY, 4GB AR R HEE
TiYTI®, PY%E B 73k N BCHT diig 5 se it N B i
Bk s 7, Hob Mn® M R R KT TR R,
Mn* 242N T TiMITE 4%, 11 Mn® /M 33N B f7 15
FFHAE, KRB FIANEERET, SEEk,
s T E) B K, A e O Bk TG A FE IS, (ELIATED,
A4 MY B AL B AL T TS 13 s g 2 4,
T TA) B Rk /0N, T ST U A ) v £ P A A

55 BT #ruEfISL 541 (Cubic, C)+ P4 /74 (Tetragonal,
T). IEAZHH (Orthorhombic, O) F1ZEAH (Rhombohedral,
R) ) 45FFAFUERT LU G KRB, 7E=IEMIT, Frahesii
&R BCHT+MnO, P &34y R-O HiAHILAF .
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Several Hypotheses on the Existence of the Ether

CHENG Jinjun®*, CHENG Dian?
1. Anhui Provincial Development and Reform Commission, Hefei, Anhui, 230031, China
2. Xinda Securities Anhui Branch, Hefei, Anhui, 230051, China

Abstract: The "null result" of Michelson Morley's experiment was insufficient to deny the existence of ether, “the fifth element”
conceived by Aristotle. Hubble's explanation of the Doppler effect of the systematic cosmic the red shift was incomplete and needed to
be introduced into the ether. The physical significance of universal gravitation constant reveals the possibility of the existence of ether.
Through thorough contemplation and logical reasoning, there are compelling reasons to believe that the ether is negative energy, a
stream of consciousness, and space itself, it combines with photons to build fundamental particles, basic elements, and ultimately all
cosmic entities, including ourselves. In addition, explaining the origins of gravitational force, electromagnetic force, strong force and
weak force from the perspective of the ether, is feasible and seemingly more intuitive for our understanding. The most tragic
conclusion is that the universe was created from nothingness and will eventually return to nothingness.

Keywords: ether; negative energy; stream of consciousness; space
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Research on the Reduction, Efficiency Increase, and Yield Balance of Chemical Fertilizer and
Pesticide under the Belt shaped Compound Planting Mode of Soybean and Corn

LIU Ming
Chongging Fuling Tongle Town Industrial Development Service Center, Chongqing, 408112, China

Abstract: With the transformation of global agricultural production methods and technological progress, how to achieve sustainable
development of agriculture has become a global focus of attention. In China, agriculture is facing challenges such as excessive
resource consumption and soil degradation, especially in the context of extensive use of fertilizers and pesticides, which threaten
ecological balance. How to reduce the use of fertilizers and pesticides and minimize their impact on the environment has become a
core issue in agricultural research. The soybean corn strip intercropping model, as an innovative approach, improves land use
efficiency, soil quality, reduces the occurrence of pests and diseases, and helps to reduce pesticide dependence by optimizing crop
layout and growth cycle. The article explores the technical path of reducing and increasing the efficiency of fertilizers and pesticides
under this model, proposes reasonable fertilization and pesticide management strategies, analyzes the applicability of these
technologies in the model, and studies the relationship between reduction and yield balance, providing theoretical basis and practical
guidance for green and sustainable agriculture.

Keywords: soybean corn strip intercropping; reduction of chemical fertilizers and pesticides; efficiency enhancing technology;
production balance; green agriculture
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Comprehensive Management Method for Pest and Disease Control Technology of Horticultural
Plants
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Ulangab Agricultural and Forestry Science Research Institute, Ulangab, Inner Mongolia, 012000, China

Abstract: This article explores the comprehensive management methods of pest and disease control techniques for horticultural plants.
By analyzing the current situation of pest and disease control in modern horticultural production, a comprehensive control strategy
integrating biological control, chemical control, physical control, and agricultural operations is proposed to reduce the harm of pests
and diseases to crops and improve crop Yyield and quality. By combining case analysis, the application effects and scope of different
prevention and control methods were elucidated, emphasizing the important role of comprehensive management in improving
prevention and control efficiency, reducing environmental pollution, and promoting sustainable agricultural development. By
optimizing and combining prevention and control measures, the best effect of pest and disease prevention and control can be achieved.
Keywords: horticultural plants; pest and disease; integrated management; prevention and control technology; agricultural sustainable
development
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Summary of High Yield Demonstration and Display Experiment of New Soybean Varieties in
Kuitun Reclamation Area, Xinjiang

LU Rongrong, HE Qizhi, LIANG Kunming, LIU Xiaole
Agriculture and Forestry Grassland Center of Huyanghe 129th Regiment, the 7th Division of Xinjiang Production and Construction
Corps, Huyanghe, Xinjiang, 834032, China

Abstract: The experiment adopted the method of regional variety comparison display to study the physiological and economic
characteristics of the tested varieties under the application of the "two film and eight row" cultivation mode, aiming to screen out
excellent soybean varieties suitable for the Kuitun area of Xinjiang. The results showed that the early maturing varieties "Nenao 2" and
"Huajiang 2" performed relatively well in terms of growth period, resistance, and high yield, and were suitable for replanting in the
Kuitun area; The mid to late maturing varieties "New Soybean 24" and "Henong 76" have shown good performance in terms of growth
period, resistance, and high yield, and are suitable for local planting.

Keywords: soybean; varieties; resistance; economic characteristics
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Research Advances in Thallium Pollution Status and Remediation Technologies

QIN Jiayong, ZENG Yuejun, LUO Qiuyan, LI Yunxiang, LIANG Hui, LI Wenxuan, HUANG Zaiyin*
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: Thallium (TI), as a highly toxic heavy metal, is attracting increasing global attention due to its environmental pollution
issues. Thallium pollution sources include natural release (such as ore deposit weathering) and human activities (such as metallurgy
and solid waste storage), with particularly severe cases in mining areas of southern China where soil and water thallium concentrations
far exceed national standards. In the environment, thallium exists in TI* and TI** forms: the former enters organisms by competitively
replacing potassium ions, while the latter shows increased mobility under acidic conditions, worsening ecological risks. Among current
treatment technologies, physicochemical methods are efficient but costly, bioremediation is eco-friendly but time-consuming, and
combined processes are effective but operationally complex. The typical case of Guizhou Lanmuchang mining area shows that
differentiated remediation strategies (such as setting remediation benchmarks based on regional background values) can significantly
reduce both economic costs and ecological risks. Future efforts should focus on developing low-cost functional materials, advancing
thallium isotope tracing technology, improving policy monitoring systems, and promoting interdisciplinary collaboration to shift
thallium pollution control from end-of-pipe treatment to source prevention, achieving sustainable development goals.

Keyword: Thallium pollution; Thallium isotope tracing technology; differentiated remediation strategies; sustainable development goals

515

& (Thallium, TD 705 i 13 P IIA BRMA 2>
A m, PRSI S IR AT N, I RBHT R
SRR R A GURI T TR TR R B STE
SRR, PRI, HRA 2R AT
Ve, WA RGO RER A 3 U . HIR B fa A
BUET BRI g few ARIE Kilngslh), H5 KT
WAk R e R R R S AT, Bk
(K] iy 1 DX DAL= B FROREAT R SR KRB 31, NI
HRIX, RIS 57X, H SNSRI
T FARERR A, R v E e,

AT, FETS YR B G 2 EPkA . — 5T, SEINIER
AT AR S, A (TS TP R RS R f
EIEEARA, TIEE 4B R TN ik,
SRR Z A 5 B DI RERERS, T TI%* (5 S Ak Ak 0 o
TAEMTHCY . H—J5E, B R E R W EE ALk

28

CRATTIE WP BRRCREGR, (HAAEA AR, 15
Ve Ab BN AESE ) A AEME Rk BA RS, JIZIRTE
53 J B R ok TS s R VET S Ah, AERVERIA
MR E S B R HARE MRS —, SBUT PR 5%
BEE S Z B2

FEME ST, ARG T EEHITS Jeoki . 54T
NBARBBART TR, 4o BE M5 Qe S, $R5 T
22 SAUAE 2 A AE 1 AR 25 U 5 20 5 R v 1) S B
fHo RIS, X ARRBE T, ST RAR AT R L

CHR - AL SRR . IRAGEE RN FoRERRR L 58
HPORE R LR AR, DIV ERTS G n RS B 12 5 B2
IR BB S MEAR S5 8L B AR R 5 Bk
QT HESh 5 R T Y ity B M A MR [ Y5k B 2 A9 5K
AR, B ERAE SIS AR SR

1 SERSERIBESHIEN

FEIAEES QLR R] 7 0 EARRETCS N HEII 38, s

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



HAFHABIZE 2025 %524 4513
Natural Science Research.2025,2(1)

@* VISER

T¥1) 43 A A% DX 3 7R 15 5% K AR FE FE SL R S o SRV LA
FREWT IR CUnBYEED™ . R RALFI kg sy E, Hd
IR PR TR AL 0 PR IR 48 1) S B AR P i o 2 B 4R 3
WO NNIEET T HOSREE (B 8. #D. Mk
AP RGBT, fE mIRTE RO E TR
WmASEE, KB FER (0.7mg/kg) ) 10~100
510 B 25 R PR P S 5 R AT S 2 MK MR R T AT ¥
PETI, 5IR XS R KTE . that, Pisis e Cn
REEN™) PRSI R 8, 8 E =R AR R R TIL As,
Hg 252 1598, TRk A5 qeit™.

RERE 2R E “Mmiuk” =m0 FRE, 5
T 7 BB PR 23 55 4 I e 9 SRR B BB 0
MIMEAT 1 X, KIATREET F K3 0 /K it 4 1 gk
FEUEAH 5 2.05mglkg GEERRZR 49.8%), WK FFgh L B
IKPEKAREBI % 4.036pg/L, #EH CEIRUHK D ARE)
(GB 5749—2022) FRE (0.1ug/L) 40 1%, ViAW s S+
(EF) ik 12.6, @RS, i, Wigg. | iR
JiE B RSB 54 TR, T KoK s Y ks b7
BRI RH > HL & B, 15 Gk 2 K.

EARER IR, 16 e RS XGRS rT 3 K5 A -

Bihn, BRaEEA S R EIL 70~150mglkg, #HALE
A EEE RSP RE BRI SRR X, e Tk
el 7o IR, 4875 G bt B8 o0 A1 AN A2 S5 A TR 2% 1F 4,
S5 N i 2 7% (a1 Ja) B[] 12 8 BRAR B YIAR O« AR e
55 T RN ZR S 2 AR R T H R, KSR TS GedR
Feilll e 22 A E SR, LRI LS A R IE

2 FeEIMER RIS ANLE

TER—MRISESEICR, MR TR ST
A RN« M BRAE IR R AR 45
BN TR H I KRR, A+
(TI A3 (TP PIFEASTEE, HEp2E s
R EERW . TIRKAE S 7% (L50A) 5 K
(133 A) ik, mE S s T Bk A YR e
HENAEIRA s TP ERNE 61 T AL O R TI(OH), YT
(Ksp=10~**), (HERRIERREE o BEHA R, IR eGR4,

2K
\\/' Na'/K \/):K/ n

INa® WOy . \
o0

et
entS
7 ~ \\\
— & \hlm!mndrij ¥
( un.nwudvus S

Mitochondrial material disorder
swelling, blistering

&
&S
Sl
SO
Sy »

e

T

1 $EHEAAMRLRRREYIEAHLHIH

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

LB, FEMRAATE A UERES (AT W&
) AT, HAESKE SRS G ST TR
7N, BOMNERTS izt IR R AR e S o bk 15%~30%, 2
S8 TR A B A% 338 R Y R A A T 7 R Ak
AL Clnss ki) Ak, BRIy T JR AR
WRES TSR E &Y, WM miERae .
VIR R IR I A7 LR R 3 o0 TN, BRI T e s
ETAWE, WER TIHE B, ZIR N5 Yk
HE T A R AL 2 AT

KA, BB FTARET PMa.s 2 PMuoiki, DARE A4
S (0 TLSOs) 777E, il TR UM N W RIREE . 2
AR KA AR AR AT « TH 2 A B K B B AR S L BT 0 A
2, AT NI RGN R R B R R
BN T H: TOWJR (k) e RS
R RERLEE, S62HECRBIEG S PR
(MC-ICP-MS) A, ArkEAER S5 demrk™. Ffr s
OB S S R . R AR JE B AR AR,
FONFMEAR . IS S5 PRI L A

BN TR S EAT 2 PR AR, TS
HOERTGZERAL | BAE S R RN BB, RAMENTHAT R
AR, i5 epiis 5 SRR EIS ST I . KEHEMNTIS
GUU ) 52 22 S A 1 SRS, 2 N LB A B AE ) 5%
HEEAE

3 EEITIAEF AR S PR

BETG YR BRI T R AT N S B R AE, )
NS EME R R 2 HRE T2 Pk
B, BT E R Fenton W TIVEML N TP, 3F
FETRE 264 5 A2 OB VE I TIOH)SILTE, R HIUER E N
729 ng/L HIEEEIE K EBRZIL 99.5%, HIKEERER&
CHIERR K A e ) B0 W PR B B 7 A #, £
pH2~10 ¥ [ A % TIYTI B A s i B R B, zhang 4520
RO, W 2 fis, TIEL 590Kk Ak (Tioo)
KFEHE (- OH) ME FRMAE AR Ti-O-TI'%
S, ERERAART Tl RS R T R
BURFLFHetsR, HE T TiOf v R A Aokt T i
S VTR B 7 o (BN TR R B SR K TR 5 A AL T Ak B AR T
B BRI, AR AE AT RER . 158 Ab B AR = 2
R PR

=

|

D )

;\ v Adsorption I|I Ilu o
LT N
B2 RS bsRmH TR

PG R A I PR A% S A i B P A
FERAEMA Rk . B, fa - I B R R (R 7

H

[0}

|

Ti -
/() ) \(;?/

AD-surface

29



@f' VISER

AR B EBEZ 2025 5524 SH1
Natural Science Research.2025,2(1)

31 0) nRIREEN LV pH M 3.9 F+ & 7.97, Eh M 173mV
F%%-52.88mV, FE{EHEAZILE ] (Proteobacteria) 52k
BT CActinobacteria) S 52 b & 5, 4% HREEIRFE [#
i 63.32%~91.31%™, MAKH AR S AT HIRAM, (2
BN, S m TS G b i3 N A PR

FARST LR, B VR LA BRI T KR
Gt KR FIRRZHEHARR IR, BN Ye it A 541
ZALTK (RM-CN) A4 kb ik W b - e 4k W [ 4
W EERBREAKT AN S Ee R, HRmB A
g-C:NuH2TF 2.3 15, ALEAMEReRa 2P, SR AA Rty
RE®GEASEM R G, A L5 Yk e 5304
TR SR, BEOARFACATI TG A3 KIS E PEHIE
S Ay ORI AS B SRR AR, 75 85 5 25 R 78 Al b
VN ik

4 XISEAERGSERT

SOMIMEAT R XA R S8 ) s 38t B V5 Jedp b,
HAB G SN 1 Sl XSk K 4 5 Yo i B A 7 B 2
Ko ZXIRFEKIATRET H RS0 HES), 3805 KR
1, AR IR 1L 2.05mg/kg GEEARE 49.8%), T iE4N
L e 7K FE A A IR FE A A K 31 2l &2 4.036pg/L, 8 H (4R
K DAARME) (GB 5749—2022) [RE (0.1pg/L)
40 . 2017 FFiip) A A E B TS ARG ik
WS IR S e, 5 PRI T R 2 - 8(0~4.5m)
MIARIREE, HEhERRE (>45m) T2 Y 5 (5
AJEAE 0.8mglkg) SEMANAATEIE AR, T “HA-
NN BUE IR B 5 Yo ) 5 = 1

&5 HAME IR B8 & T H RTh 1 B I 15 5t
BTk 3 AR 1) 3R T H AR CaninT 628 35 — 28 A Hh
EAH 0.5mglkg) FAKRT SEhRIAEEE 5 EFR (0.8mg/kg),
5 SEL M E 5 ATR 2 AP i 2 F S B
BOAR C3eik B BBV o3 A o 23 ) 5 P 43 A S TRl Avr
FRER), RH DI R RS 5 EIR (0.8mglkg) fE
NI EHE, [EEE TR 1.8X10° m®, X —5EngiE
W ERE GRETETHSIREBRERES), P
TAEAS A 5 b S SR ORI, D S X R 2
VR BRI T RFA R -

Z S JE 7R R B, ¥5 LR HE U 7R A 2 BR il
&, Bt TR (82T ZR79E 4% S
JFRRHE, T B A T 3h 5 1 iR T S i Ak . 1B E
AR TG X IRAFAE , 10 R AR PRBS 5 VR U Y 22 5, SR
F TR AR P [ 3 1 TR B SRS o K R HIL ) 7 T
#AK. B IR A SR, ST SRR 5 kA
P o ARSI H 73— S EEAR - -LE S F
A, il e ik SR A AR e AR BHAZ R 1 R KIE RS, BlHE
ALY AL AR (RM-CND Z5 % AR A 722
R . [FIRS, BORZ T F N E A R, 58

30

TSYHHAE T, HIRR GRS Cande e 16
SAED,  DASEELIASE KU T 85 B IRE PR AXCE H A

SOMEAT RZEIR, TR« B E
T 5 5 R AR B B A2 N B A 15 e A% O B 45,
LI N AR X A BB T HIL 5L S %,

5 RERMRABMSHARE

BETE YR BRI R SR K TR ARFERAR AT FEA Rl 2R
W SEORR R IR RS, TR “BAR-EHE-BOE” =11
— AR FIRESE . FERCARJZT, HRARRA . mik B rEm
DREM BB THA BRI 0 R AR o BT X016 £ 8 1K Hh
IVEIEALFRI T, FACALIRE T2 (Cnisib-SE Ak -FR AL BRI
BRI PR BERE, HEBNEEAE e FEF4E . B T AR S
M MA R, SEBL “DURIRIR” BITEHZ5F H br o

FERAE TT AR A T S AR RE (0 MO ERL 22 AT AR A A b
5 [RIE ZR A BB R FH o 22 1R ()47 2% 5040 122 P it 2 )
27 HART5 GRS RS S i R 2 Bl
A TR (MC-ICP-MS) i ARKS 4T,
] R G R A RS A7 25 20 R, FEHE R sl s O R
A AL S S B A= AR TR R 67 35 2 VR ) A FE AL
UbAh, RETEES N UL R TSRS 1% -1
VI HAE R AR A R A s L, A Rt 2 R
JiE S8 B A RUASTADLE— 20 B B, SRR 7 2 B L BRI R A

R SRR R ) T AR VT Y MBS B .
PO BN B3 KA IR bR, 45 &P 5 i ik
BN T A A o 20 A A R 8% 5 i DX 3 R 5 S5 e 22
ST hRdE, R “—T1Y)” SEREIR R s
RSO 2 5 0 R I B B VR A AR ) LR Ak . oK T
SRACHBER LS . IRBE T AR 5 BURE B 0 s 2R, il
FIH & Ges E LS RN R BB B A0 ih B SR,
BOE I RS ¥ & 5 G 2 R BB SRR BT M
FOROHT BRI i B OR B b [ 4, 7 B S IREE TS
GL VR 3 MR ity N 35 Sk B 2 (170 A A2

5 &1t

s R m d . RARERAT N S A RN,
X AR AS RGN NS AL F ™ B bl o ST R, RIE
T IXEETG G UN R, Hoa A 2 i 50 5 T ig 3wl
FIKE. FERES (TI'S TP fEARFEREA R s
etk, SEUREEMERERIN. DA BT, MRS
YMBERSEMS, Beh T2 BEIR A R ENH I R A 5
ERE S Z PRI PRAR . SRMIEA ) REIR, T X 5
B 22 B S SR W T BT 22 05 A 5 AR 28 AU« AR
e H AR =51 (1) BER sk S A RE LR T
BHECR; (2) 458 RN ZRERHAR S MAY-0 Y At
BT, TRAGTS JSIR 54T R fdd: (3D SeE4E o Fi i il
R GBI, HEshRERI A @A B2
B 7] -5 UK SCRE, SEILARTS G A Bl v 2 380 U5 Sk b7 42 1)

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



HAFHABIZE 2025 %524 4513
Natural Science Research.2025,2(1)

@* VISER

ORI, B JAESIHE SRR,

FEETH: EERHEAFHARE S No.22263001: H KK
REEA G AL I H £ %% 202410608028 202410608012X .

(&% 3CHK]

[1] LT Y, FENG H X, WANG JS, et al. Current status
of thetechnology for utilizing difficult—to—treat
dust and sludgeproduced from the steel industry [J].
Journal of CleanerProduction,2022,367(9):132909.
[2]BAN, KA. x#eBO W RUFLERE KT
[J]. 27 %4%,2022,38(6) : 1771-1794.
[3] JOHN PETER A L.VIRARAGHAVAN T. Thallium:review
of public health and
[J].Environment International, 2005, 31 (4):493-501.
(4] ¥ B A, M 0, PRAL %, B V0 7 26 7T % X 40 19 K 3R 3%
kA5 [J]. H3k 5 35, 2004, 32 (1) : 35-41.
[5] HOFFMAN R S, HOFFMAN R, STRINGER | A, et al.

Comparative efficacy of thallium adsorption by

environmental concerns

aetivated charcoal, Prussian blue, and sodium
sulfonate [J].
To.ricology:Clinical

Toricology, 1999, 37 (7) : 833-837.
[6] CHEN M Q, WU P X, YU L F, et al. FeOOH-loaded
MnO, nano—composite: an efficient emergeney material
forthallium pollution incident[J].
Environmental Management,2017,192(5):31-38.
(TIBAT, KT, AR, &. ) KL wm 0~ £ R E
EagaEddR. T MAFZR (B4 HF
B ,2013,12(4) : 26-31.

[8]CRINI G,LICHTFOUSE E, WILSON L D. Conventional and

norrconventional

polystyrene Journal of

Journal of

adsorbents for wastewater

treatment [J]. Springer International
Publishing,2019,17(1):195-213

[9]LIU J,YIN ML,LUOXW. The mobility of thallium in
sediments and source apportionment by lead isotopes
[J]. Chemosphere, 2019 (219) : 864-874.

[10J I, T80, T2 Wbl BTN INER
[Jl. &4 BM¥5I4E,2024,15(3):311-321.
(IZEFH £-AAT YHEAM KLY KiELLE 4
BREB A M ENBEEEMNZm D] M MK

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

#,2023.

(12 RAE, EFF, ERR, & REKIFFERT LK
BERAIARELAREEZRIL. PERH €42 B F
#2024, 34(6) : 2043-2058.

(13] &8, #ART X F EAKE 4B 7T LEEEMR
WA ID]. S5 M A%, 2023,

[14] RATTI F, FACCHINI A, BECK E, et al. "Familial
venoms":A thallium cluster [J].
Intensive Care Medicine, 2018,44(12):2298-2299.
(1] 2 &G ENTTEENE FREELEE ST A& 75K
BR R 40 JE KA T (D). V170 . B8 & A%, 2024,

[16] %M -, ZRE, g4 BERARENNHRMRELT
185 M el & B A B 78 [T, 5 N M T, 1988, 5 (4) - 377-383.
[17] KERSTEN M, XAO T F, KREISSIG K. Tracingthallium
stable

intoxication

in soil using
isotopeanthropogeniccompositions[J]. Environmental
Science & Technology, 2014, 48 (16) : 9030-9036

[18]1%F « ¥, XA, FHE. W R LR HMBEA, 2EALF
B Ho s B F R T R (T, sk 4k, 2025 (3) : 1-19.

[19] Li H, Zhang H, Long J, et al. Combined Fenton
process and sulfide precipitationfor removal of
heavy metals from industrial wastewater: Bench and
pilot scalestudies focusing on in—-depth thallium
removal [J]. Frontiers of Environmental Science &
Engineering, 2019, 13 (4) : 49.

[20] ZHANG G, FAN F, LI X. Superior adsorption of
thallium( I)on titanium peroxide:Performance and
mechanism [J]. Chemical
Journal, 2017,331(1) : 471-479

[21] Shi W, Ren H, Huang X, et al. Low cost red mud

modified graphitic carbon nitride for the removal of

Engineering

organic pollutants in wastewater by the synergistic
effect of adsorption and photocatalysis [J]. Applied
Catalysis B: Environmental, 2023 (320):122013

[22] BBt kM #E, AR, 5. BRI LB IT 5
RIERIFFH ZA T I]. R F A%, 2025(3) : 1-10.
EHEN: EHEF (2004—), B, Rk, JEHETA,
AMEE, THRGEAFUFAIFR, ARAE: F5E
EE R

31



AR B EBEZ 2025 5524 SH1
Natural Science Research.2025,2(1)

@" VISER

CaCO, BA% 4 Bk ER I M RSO 45 7 T2 i S HERE O 52 i)

HMXE Ly Fas” Bl
1.FREFERS WEASFEHRSER HERESHTEMENETRE, #52 77 835000
2.#BRF HEHAFERERKFR, #HiE &EKF 830000

(2] 5k 42 % 0h Bl 48R R i 2 1350°C 41 % T BaHf; 0, Tiges05-XCaCO; (x = 0.005. 0.02. 0.05. 0.07. 0.1. 0.15. 0.2)A %,
BAMERGHALEN ., RBTK. ANE. 8. ERHAEGNRKESMHKI: FrA BaHfygTigeOs+xCaCO; M KM ¥ 2
L AR T LM G BR ARAFAE ;. EIRAA R CaCOs #5222 09384 T M358, KR R-O 484 O-T M# T REEIK, EZE
B AR, £ x=02 &K, A4 401K; F3 kRT3 T 4 BaHf0Tigee0s M &, KB R0 CaCO; 45 2 T H K
SRR T: BRA AR A AR R HIE CaCOs #0938 m B LA, & x=0.07 ik 2]k K14 (2P,=18.6uClcm® 4=
2E.=14.5kV/cm), &% F # 4 x=0.005 i & kK, 15 238pC/N,

[KEIA1CaCO, 5 2e; ML ; BFMAkL; BABRARE

DOI: 10.33142/nsr.v2i1.15907 FESES: TQL74.1 XEkiRIREGD: A

The Influence of CaCOs Doping on the Microstructure and Electrical Properties of Barium
Hafnium Titanate Ceramics

TIAN Xingguo *, MA Xiaojiao *, YIN Hongmei %', ZHOU Hengwei *
1. Xinjiang Laboratory of Phase Transitions and Microstructures in Condensed Matters, College of Physical Science and Technology,
Yili Normal University,Yining, Xinjiang, 835000, China
2. College of Physical Science and Technology, Xingjiang University, Urumgi, Xinjiang, 830000, China

Abstract: The BaHf ¢, Tig 9s03-xCaCOj3 (x = 0.005, 0.02, 0.05, 0.07, 0.1, 0.15, 0.2) ceramics sintered at 1350 <C were prepared by the
traditional solid-state reaction method at 1350<C. The microstructure, surface morphology, dielectric, ferroelectric, and piezoelectric
properties of the ceramics were tested and analyzed. The results show that all BaHf 4,Ti9s03+XCaCOj5 ceramics samples exhibit the
characteristics of perovskite ferroelectrics. With the increase of CaCO; doping amount, the T phase is enhanced at room temperature,
the low-temperature R-O and O-T phase transition temperatures are reduced, and the Curie temperature is slightly increased, reaching
the maximum value of 401 K at x = 0.2. The average grain size of all doped ceramics is smaller than that of pure BaHfg g, Tig.9sO3
ceramic, so with CaCO; during low-temperature sintering can reduce the grain size of the ceramics. The residual polarization and
coercive field of the ceramics change similarly with the increase of CaCO; doped amount, reaching the maximum values at x = 0.07
(2P, = 18.6 uC/cm? and 2E, = 14.5 kV/cm). The piezoelectric coefficient is the highest at x = 0.005, with a value of 238 pC/N.
Keywords: CaCO; doping; microstructure; electrical properties; barium hafnium titanate ceramics
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The Integration Path of Ecological Environment Engineering and Sustainable Development Strategy

WANG lJie, ZHOU Lili, WANG Yunlong
Shandong Shengze Ecological Environment Engineering Co., Ltd., Linyi, Shandong, 276000, China

Abstract: With the acceleration of global industrialization and urbanization, ecological environment problems are becoming
increasingly severe and have become a major challenge threatening human survival and development. Climate change is one of the
most pressing environmental issues currently, characterized by rising global temperatures, melting glaciers, rising sea levels, and
frequent extreme weather events. According to the report of the Intergovernmental Panel on Climate Change (IPCC) of the United
Nations, the global average temperature has risen by about 1.1 °C since the industrial revolution. If effective measures are not taken,
the global average temperature may rise by 3 °C~5 °C by the end of this century, which will lead to a sharp rise in the sea level, and
many coastal areas will be flooded. At the same time, the frequency and intensity of extreme weather events such as rainstorm, drought,
hurricane, etc. will also increase, causing serious impacts on agriculture, water resources and human health. These ecological and
environmental issues are interrelated and affect each other, forming a complex ecological and environmental crisis. They not only
cause serious damage to natural ecosystems, but also bring huge economic losses and social problems to human society. Therefore,
solving ecological environment problems is urgent and requires joint efforts from countries around the world to take effective
measures to protect and improve the ecological environment.

Keywords: environmental engineering; sustainable development; ecological environment
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Discussion on Common Problems and Countermeasures in Water Environment Monitoring

Y1 Yingjie, SUN Xiaolin
Yantai Qixia Environmental Monitoring Center, Yantai, Shandong, 265300, China

Abstract: Water is the source of life and an essential material for human survival and development. The quality of water environment
is directly related to human health, sustainable economic development, and the balance and stability of ecosystems. However, with the
acceleration of global industrialization and urbanization, the impact of human activities on the water environment is becoming
increasingly significant, and the problem of water pollution is becoming more severe, posing enormous challenges to the ecological
environment and human society. Therefore, studying the common problems and countermeasures in water environment monitoring can
promote innovation and development of monitoring technology, drive the upgrading of monitoring equipment, improve monitoring
management system and operation mechanism, enhance the professional quality and business ability of monitoring personnel, thereby
improving the competitiveness and service level of the entire water environment monitoring industry, and providing stronger technical

support and guarantee for water environment protection.
Keywords: water environment; monitoring; problems
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Analysis of Factors Influencing the Application and Optimization of Air Pollution Prevention
and Control Technologies in Environmental Protection Engineering
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Abstract: With the intensification of global environmental pollution problems, the prevention and control of air pollution has become
an important component of environmental policies in various countries. Especially in the process of industrialization and urbanization,
air pollution seriously endangers public health and poses a significant threat to the ecological environment. By exploring the key
problems encountered in the current technology implementation process and their improvement measures, various pollution sources
and their attributes were discussed, corresponding technical optimization plans were proposed, and the development trend of air
pollution prevention and control technology was forecasted. This article aims to provide theoretical support and practical guidance for
the government and enterprises in the application of air pollution prevention and control technologies.

Keywords: air pollution control; preventive measures; environmental protection projects; technological improvement; source of pollution
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Environmental Impact Prediction and Risk Assessment of Ethanol Leakage

YE Sha
Shanghai Yuanyi Environmental Technology Co., Ltd., Shanghai, 201100, China

Abstract: Ethanol is a commonly used chemical reagent for chemical and pharmaceutical companies, as well as laboratory research
and development. During the storage and use of ethanol reagents, any leakage can have an impact on the environment. Additionally, as
ethanol is a flammable substance, if it burns in the presence of a fire source, it will produce secondary product carbon monoxide, which is
a toxic and harmful gas. Once inhaled by the human body, it can cause great harm to the human body. Therefore, the article predicts the
impact of ethanol leakage on the external environment based on the occurrence of ethanol leakage in the laboratory and the production of

secondary product carbon monoxide during combustion. Based on this, risk prevention and emergency measures are proposed.

Keywords: ethanol; leakage; secondary; carbon monoxide
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Research on Soil Pollution and Remediation and Ecological Environment Protection Measures

SUN Tingting, WANG Youyan
1. Shandong Huishi Environmental Technology Group Co., Ltd., Tai'an, Shandong, 271000, China
2. Shandong Evaluation Environmental Science Research Institute Co., Ltd., Qingdao, Shandong, 266109, China

Abstract: Soil pollution is becoming increasingly serious and has become one of the important challenges for global environmental
protection. The article focuses on the causes and current situation of soil pollution, with a particular emphasis on analyzing the main
sources of soil pollution and carrying out soil remediation work. The article analyzes several effective technological paths in the field
of soil remediation, covering three remediation methods: physical, chemical, and biological. It innovatively proposes a comprehensive

governance framework for soil pollution problems.

Keywords: soil pollution; soil remediation; ecological environment protection; measures
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Abstract: With the rapid development of the global economy and sustained population growth, energy demand continues to rise, and
energy crisis and environmental issues are becoming increasingly severe, becoming the two major thorny problems facing the world
today. Faced with the dual dilemma of energy crisis and environmental issues, it is urgent to seek effective ways to save energy and
utilize green energy. Energy conservation can reduce reliance on traditional energy sources, lower energy consumption, improve
energy efficiency, and to some extent alleviate the situation of energy supply shortage. The utilization of green energy can reduce
pollution and damage to the environment, lower greenhouse gas emissions, and achieve sustainable development of energy and the
environment. Therefore, in-depth research on the practice of energy conservation and green energy utilization in environmental

engineering has important practical significance.

Keywords: environmental engineering; energy conservation; green energy
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Research on Countermeasures for Atmospheric Environment Protection and Pollution Control
under the New Situation

LI Zuoshang
Sugian City Sucheng Ecological Environment Bureau, Sugian, Jiangsu, 223800, China

Abstract: With the continuous promotion of Chinese reform and opening up, China has officially entered the era of information
industry. In the new era of vigorous development of the chemical industry and accelerated urbanization construction, environmental
issues have become an important factor hindering Chinese future development. Due to a series of problems such as chemical
production and pollutant emissions, the atmospheric environment is polluted, and natural disasters such as haze, greenhouse effect, and
acid rain occur frequently, causing adverse effects on people's lives and development. Therefore, it is necessary for relevant personnel
to conduct in-depth research on atmospheric environmental protection and pollution control measures under the new situation, in order
to transform the serious situation of atmospheric environmental pollution in China and provide better assistance for achieving

sustainable development.

Keywords: atmospheric environment; protection; pollution control; countermeasures
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Brief Discussion on Application of Microbial Treatment Technology in Environmental Engineering

WU Jianwen
IMEPI Group Co., Ltd., Hohhot, Inner Mongolia, 010000, China

Abstract: Microbial treatment technology has a significant impact on environmental engineering solutions. The article first introduces
the structure and working principle of microbial treatment technology to elucidate its role in addressing environmental issues such as
pollution, wastewater treatment, and garbage disposal. Furthermore, through the study of a series of cases, the paper highlights the
application results of microbial treatment technology in environmental engineering, including inhibiting the discharge of harmful
substances, improving wastewater treatment efficiency, and effectively promoting the harmless treatment of garbage. Research shows that
the use of microbial treatment technology can not only protect the environment, but also recycle waste. Finally, the article looks forward to
the application of microbial treatment technology in future environmental engineering, explores the challenges faced by existing
technologies and potential solutions, and hopes to provide useful thinking and reference for the research and promotion of this field.

Keywords: microbial treatment technology; environmental engineering; wastewater treatment; harmless treatment of garbage;

environmental protection
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Analysis of the Impact of River Management Projects on the Surrounding Ecological Environment
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Xi'an High-tech Zone Bureau of Emergency Management, Xi'an, Shaanxi, 710119, China

Abstract: River management engineering is an effective means to improve water quality, control water flow, and prevent floods.
However, the implementation of river management often accompanies changes in the ecological environment. The article analyzes the
impact of river governance projects on the surrounding ecological environment, explores the effects of governance measures on
biodiversity, water quality, soil, and surrounding socio-economic factors, and proposes suggestions for optimizing governance plans.
The research results indicate that well-designed and implemented river management projects can effectively improve water
environment quality, but unreasonable engineering schemes may have negative impacts on the ecological environment, and ecological

protection and restoration measures need to be strengthened.

Keywords: river management; ecological environment; biodiversity; water quality impact; ecological restoration
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Exploration on the Application and Distribution Methods of Atmospheric Environment Monitoring

SUN Xiaolin, Y1 Yingjie
Yantai Qixia Environmental Monitoring Center, Yantai, Shandong, 265300, China

Abstract: With the acceleration of global industrialization and urbanization, air pollution has become a serious problem threatening
human survival and development. From a global perspective, the situation of air pollution is not optimistic. According to the World
Health Organization (WHO), approximately 7 million people worldwide die from outdoor and indoor air pollution, with nine out of ten
people breathing high concentrations of pollutants in the air. Among them, Asia and Africa are the regions with the highest
concentration of air pollution, with low and middle income countries accounting for over 90% of air pollution deaths. In our country,
the problem of air pollution is equally prominent. Despite significant success in preventing and combating air pollution in recent years,
structural, causal, and trending pressures still exist. Therefore, in-depth research on the application and methods of atmospheric

environment monitoring has important practical significance.

Keywords: atmospheric environment; environmental monitoring; application
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Discussion on Environmental Impact Assessment and Application of Environmental

Engineering
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1. Shandong Shengze Ecological Environment Engineering Co., Ltd., Linyi, Shandong, 276000, China
2. Shandong Xinda Environmental Protection Technology Consulting Co., Ltd., Linyi, Shandong, 276000, China

Abstract: In the rapid process of global industrialization and urbanization, environmental problems have evolved from local and
regional dilemmas to global challenges, seriously threatening human survival and development. Air pollution, water pollution, soil
pollution and other problems are constantly emerging, bringing heavy pressure to the balance of ecosystems, human health, and
sustainable economic growth. The report released by the World Health Organization (WHO) points out that millions of deaths are
caused by air pollution worldwide every year. Many cities are shrouded in smog for a long time, and pollutants such as fine particulate
matter (PM2.5), sulfur dioxide, and nitrogen oxides in the air seriously exceed the standard, which not only affects the respiratory
system of residents, but may also cause various health problems such as cardiovascular disease. Therefore, in-depth exploration of the

application of environmental impact assessment and environmental engineering has important practical significance.
Keywords: environmental engineering; application; environmental impact
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Problems and Countermeasures for Improving Rural Living Environment
MA Tingjia
The Fifth Division Agricultural Development Service Center, Shuanghe, Xinjiang, 833408, China

Abstract: Rural living environment, as a key element of rural development, is not only closely related to the quality of life of farmers,
but also plays a pivotal role in the implementation process of rural revitalization strategy. The report of the 19th National Congress of
the Communist Party of China emphasized the implementation of the rural revitalization strategy, establishing "ecological livability" as
one of the key goals of rural revitalization, which fully demonstrates the core position of improving rural living environment in the
work of agriculture, rural areas and farmers in the new era. A good rural living environment is the foundation for farmers to live and
work in peace and contentment, the guarantee for rural social harmony and stability, and an important support for sustainable rural
development. In this context, it is of great practical significance and theoretical value to conduct in-depth research on rural living

environment issues and explore practical and feasible countermeasures and suggestions.

Keywords: rural areas; living environment; problems
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Technical Pathway and Low-carbon Prospects of Sludge in SO, Waste Gas Treatment

LUO Qiuyan, ZENG Yuejun, LI Wenxuan, QIN Jiayong, HUANG Yuanyuan, HUANG Xin, LI Yunxiang, HUANG Zaiyin*
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: With the increasing demand for ultra-low emissions of industrial flue gas, adsorbent technology has shown significant
potential in the field of SO, waste gas treatment and sulfur resource recovery. Although traditional wet desulfurization has a high
desulfurization efficiency (= 95%), it faces difficulties in gypsum dehydration, high energy consumption, and secondary pollution
issues; Dry desulfurization is limited by insufficient removal of acidic gases, coal dust blockage, and the influence of condensed water.
Based on the concept of "treating waste with waste", sludge based adsorbents have become a research hotspot due to their low cost,
wide source, and high adsorption performance. Through chemical activation and modification techniques, sludge char can optimize its
pore structure and surface active sites, achieving efficient adsorption of SO,. However, its industrial application is still limited by
bottlenecks in regeneration technology, coexisting gas interference, and insufficient long-term stability. In the future, we need to focus
on multi-scale pore design, low-temperature regeneration processes, and multi technology coupling, while combining policy driven
and carbon trading mechanisms to promote the large-scale application of sludge based adsorbents in high pollution industries such as
steel and thermal power, providing economic and environmental solutions for waste gas treatment under the "double carbon™ goal.
Keywords: sludge-based adsorbent; SO, waste gas treatment; resource based collaboration; adsorption regeneration technology
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The Role and Measures of Environmental Monitoring in Air Pollution Control

LIU Shuai
Hebei Zelan Testing Technology Co., Ltd., Baoding, Hebei, 071000, China

Abstract: With the rapid development of Chinese social economy, people's attention to natural environment protection is gradually
increasing. In various aspects of environmental protection, air pollution control occupies a crucial position, but it is difficult to control.
In the past process of social development, economic development was often prioritized, while the protection of the atmospheric
environment was neglected, leading to increasingly serious air pollution problems. Environmental monitoring plays an important
auxiliary role in the process of air pollution control. Through environmental monitoring, not only can we ensure the quality of the
atmospheric environment, but we can also improve the effectiveness of governance. Therefore, actively conducting research on
environmental monitoring technology and fully leveraging its role in air pollution prevention and control is crucial for promoting the

sustainable development of Chinese society.

Keywords: environmental monitoring; air pollution control; role and measures
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Exploration on Organic Waste Gas Treatment Technology in Environmental Engineering
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Abstract: In the era of accelerated industrialization, industrial production activities are becoming increasingly frequent, accompanied
by the emission of a large amount of organic waste gas. Organic waste gas, as an important component of volatile organic compounds
(VOCs), has a wide range of sources and complex compositions, covering many industries such as petrochemicals, printing, painting,
pharmaceuticals, etc. These organic waste gases contain various harmful substances such as benzene, toluene, xylene, formaldehyde,
ethyl acetate, etc. If they are directly discharged into the atmosphere without effective treatment, they will cause a series of serious
environmental problems and pose a great threat to human health. Therefore, the research on organic waste gas treatment technology is
an urgent task, which has profound impact and important value for solving the increasingly severe environmental problems and
achieving sustainable development goals. In the subsequent research, we will delve into the principles, characteristics, application
status, and development trends of various organic waste gas treatment technologies, in order to provide scientific basis and technical
support for the effective treatment of organic waste gas.

Keywords: environmental engineering; organic waste gas; technology
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Research progress in Structure-activity Relationship of Sugarcane Bagasse Biochar-based
Catalysts for Environmental and Energy Applications

LI Yunxiang, ZHANG Liwang, L1 Wenxuan, QIN Jiayong, WU Yu, LUO Zhongwei, HUANG Zaiyin*
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: Sugarcane bagasse, a typical byproduct of the sugar industry, has emerged as an ideal carbon-based carrier for constructing
low-cost and sustainable photo/electrocatalysts, owing to its natural hierarchical pore structure, abundant surface functional groups,
and renewable properties. This review systematically summarizes the synergistic modification strategies and application advances of
sugarcane bagasse-derived carbon materials in photo/electrocatalysis. Through techniques such as pyrolysis activation, elemental
doping (e.g., N, S, Co), semiconductor compositing (e.g., Cu20, TiO/Si0:), and heterojunction engineering (Z/S-scheme), the pore
structure, band characteristics, and interfacial electron transfer mechanisms of these materials are precisely regulated, significantly
enhancing their catalytic activity and stability. Studies demonstrate that optimized sugarcane bagasse-based catalysts exhibit
exceptional degradation efficiency (>90%) for pollutants such as oxytetracycline and ciprofloxacin, along with visible-light-driven
hydrogen production potential (12.8 pmol-g™'-h™"). The synergy between heterojunction design and hierarchical porosity boosts charge
carrier separation efficiency to 78.5%, while graphitized carbon layers and interfacial chemical bonds (e.g., C-O-M) improve
conductivity and cycling stability (efficiency decay <<10% after 50 cycles). Furthermore, green modification processes (e.g.,
low-temperature pyrolysis, biomass reductants) effectively reduce carbon footprints, promoting the valorization of agroforestry waste
and green manufacturing. Future research should focus on elucidating photo/electro-synergistic mechanisms, optimizing interfacial
stability under high current densities, and scaling applications in energy conversion and environmental remediation. This review
provides theoretical foundations and technical paradigms for designing "adsorption-catalysis" coupled systems and high-value
utilization of biomass waste.

Keywords: sugarcane bagasse; photo/electrocatalysis; carbon-based carrier; synergistic modification strategies.
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il g=2.003 {55 ) 338 [ H L4 A 7F pH5.8~6.2. 50W
K5 LED ST, MRS 5 (RB5) [ 60 74
PR AR R 1K 65%, i3 T B — bR (<10%) BRI (<
8%) FFH . FESEM-EDS ilF 5% Nb.Os K iki Chifse 20~
50nm) ¥J515r T SCB L a4, HAFLEM (FLiE
2~10nm ) i ik PR 3 AR 0 ) 0 K SR [ 3R . kAL,
SCB/Nb-Os ] Zeta FLAL 5317 /82 TH 7 HLfar 26 FE 3R (—
32.1mV), GEAL T XY IE TS e ER R B, 2R E, T
RIB A5 LW 8 AR RAE A Al i@ BLR i 2 e
fetEfE: (1D AEE&RB (N S) Ak SR,
e ia ;. (2) &JEBa (i Nb) 51 NBREEE,
I | AR () BRI 2 R (LERE>
300m%g) HERMEEARER] (—OH. —COOH) P [F 3 35
Py s 5 46 TR BRI AR T T M BHE e it
TEPE SRR M, R RE S R SRR R A T 4R 8
ATRESEI B B4R

1.3 $5HKEEHAK

PSR E A HAE LA AR RET S EMA R,
RO AR T A B 5T, SO RT A
REIOCHE RN . LUREE FEY) H BER N D Re ik, wHFi&
TR T ZRmEck SR E A m R, LMSa0E A H
JEESRIY) (SBE) 1E NIk R 5dum5, @ik Fehling
TETOBAR IS SR A BT Cu20 9Kk (NPs).. Hi, SBE
WALy CINEFE 2R | 4R 30 IR R PE B BE ] (FTIR
87K C-0-C Al - OH ¥HfEIE) ¥ Cu” i N Cu.0, [
I IHIRTRL FT5E (TEM BoRkRifE 10~30nm). %M EHE
B Hh-T] WG T R LSRRIk B PR A 1, PR
RIFF AN IR (MO, 98%) >H 5 (MB, 85%) >
B4 (CR, 76%) >H A (MR, 68%), HET Cu.0 #
AL (XPS UFSE O1s W H Sl A% S LU Bl BR A% 12%) X
AR GRL o1 (RE SRR B o B 724 AR, MO %
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MRAT At — R (k=0.025min "), JLEEMRHLEIE KOt
AR WD) B S OH B BRI ] . 1 Zhou™
SEDVHBERE K> FE AL SiO. (4 >95%, XRF 47#r)

A, BRI G Tio. (P25) #il4% TiO./SiO B &
MEEe 24 TIOo/SIOEE/REL A 1 2 LI, Al Al FH A8 0 i
R TIOARTE =A% (120 35PNk 92%). SiO:ff)
frfLEER) (BET LRI 312m? /g, fLA220 A 2~10nm)

AN R 50 G B 75 B Langmuir #7854 9.=48.7mglg)

iEE Si- O - Ti % (FTIR E7x 1040cm ! HHEIE) FasE
TiOxfmA%, FHIEE . UV-Vis DRS fon & &R AT
R MZE TiO:ff) 3.2eV FEZ 2.8eV, ¥h%E T AI WG B ¥ [
(RWCHLIFE R 440nm) . BEAh, SiOf e T (R
AP R THERS . PL Gl R L7 - 28 U A R PRI
41%.
PRARE SR AN EHUE EE AR (D fer T2
(4 Cu20 HIZEAEBR 5 TiOo/SiOLf R 45) LA eIk 5
BIRTr 8 (2) B2 HALLEM (i SioAFL. B
WAL SRS R E ST (3) FHEfb g
Si-O-Ti. Cu-0-C) #JHFkFaE M.
1.4 RRETLRE
SR 4 LRSS R R 1 SR TR Re s 45 1, ik
FABIRT DB ST AR, SR H B At
FIPERE. LAARVE (RM) SHBEESE &K R N, Xu®
SR K PERE T RM/SCB Y625t 7), e 7Rve
T FeOs 5 H B E AL Z B R4S . %57 4 it
ST HL e EEHE (XPS HIF 52 Fe? /Fe® AL I S50 & LR T &
78%), {EHEYCAE HLF A FeOs Sl IR 2T RS, AR 25 7T
TREAT Fe0:M0 7, LI A 73 25 (PL ik R E A
HKEAK 53%). 7£ pH=6.1. H.0: (0.0485 mol/L) 4T,
ZAEALFIXT 20mg/L B FFH] B (RhB) (1[4 % ik 86.88%
(110 Zr%f), BAEH 6 KGR RFF>80%. ICP-MS
SINTR I, SOt R ARV (i Cre £ <<0.05mg/L)
Fa E R, ESEHAE M.
F—QEHE R R ET S BB RA BT, Zhang! Y45
I K AGFKE BiOs/ZnsInaSe 45 713 T H R il 4 e =
M (SBCIBO/ZIS). UPS Hfgrit &KW, S B R4S
IS A A IKED H N ZnsInaSs S (-1.2eV) [ Bi.Os
iy (+2.3eV) iR, FINRE SRS NS 58
R, BENEERTE S (PL IR 68%). H oMk
I EL F AL 91.788m/g (BET Z3047), H =4 LM%
(FL4% 5~50nm) 385 PRI & 895 4, FEXT 50mg/L
24- "KW (2,4-DCP) Sz 97%P&MZHE (120 434, A
>420nm). EPR 5 H HEIRLLKHESS « OH #l « 074
FEGEVED M, LC-MS E— AR T B fige b R I8 1E
AR, AL, HEEEBAMIMGRE SR RE (FTIR
B /R—OH IR FEFETE 35%) Tk T#RHE S (16 3 e e Pk
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(5 ARG PR 25 >90%),  FLAEAL 77 A1 % > 95%.

S AR A R EAR () W RO, S AR IR : (DD
ReArULAC (a0 Z 8, S B AL 2 B ikie, _AET
Bews () HAZHALEK (LRI >300m?/g) HF&
T F fiE 41 (—COOH. —OH) 355 Y)W Bt 5 4% 5 5 (3)
FAL 8 A (In Fe - O - C. Bi - S - C) I 4 0 i % ,
T B E M o BRI AR & T ML FEIE IR 5
BE NS, AR SRR 1) 5 5 45 6 18
ok Rt T R E .

2 HiEEmEH ZmaEiw

2.1 ZEFIBRERBEEEMREDN MR P EHE
HE N

Z 5 15 J i I R A I L 5 S R T
PR, SR H VAT A AR A S IR B R . DA
(Co) B4R, JMEN, ¥ Co T 5N MoSaitk
(C0-M0S,-SCBC-0.2) i@t Mo JEFIER LM
% (XPS iESE Co™ HEbik 22.3%), AL HEMT H RN
(HER) 5 o %M R R M R AR R B 62mV 13t
A7 5 53.86 mV dec ' f) Tafel £, HXHZHRE
(CdI=93.36mF cm2) SfaEt: (2000 KA & 1 Ok
F>00%) REMRTRBRER. HEEREK (SCBC) #
R n - RS MoS kR LA & (Raman IR
D/G U5 LU PRI 18%), {23t il A 40 9K A 4]
K. BB — DR E T AR I ThREAL N o
Liut™ a8 DUH REREA R 2O RTINS, 8 id = R U R K
Bh#kf# (900°C)H 4% N/S L5780k (LC-4-1000), FH Ik
KL 1208m? /g, FLEF 1.40cm?®/g. XPS ik, f1
S % (Graphitic-N, 401.3eV) (1 Lhi& 58%, WA B4 4% (C -
S - CH) TR TE DY M7 5L SR 7% 12 (ORR) . 7RG
A, HeE I AL (Ei2=0.85V vs.RHE ik 7 FH PH/C,
B PE S R AR R e e (5000 RAEFF o i PR 2 <
5%).

BOOND 15 2= W5E e 4 -8 A AR R AR A AR
2 Iife . Akhila™%5 A\ Ni@GLC-2 i it 5 A7 5% 4k (900°C )
¥ Ni 9Kk CRI4% 10~20nm) kA1 BALERE (XRD
SR B (002) fShTH AIEE 0.34 nm), H: OER i A A
284mV (10mA cm™2), Tafel £% 86mV dec™'. [FHS,
AR LR (MO FIE LR (AB) (1M PR 2% 5243
ik 2232mg/g 1 617mglg (Langmuir #%9), 9 Ni 5
SR A A (Zeta FEA-32mV) 5 & - n /L P[]
YEF (FTIR iF82—COOH 5kl 4 4.

2.2 PHARMIE BN IEEN R EBELT P AT
(5] 14 350471

YR PR A Ak 8 S T v 2 5 AR R
BARM A EAR AR, BRI aEERE. 3095 AE
18 5 I BEAL T 20K AR (MoP) ZleK Bk 1 51 7k T

Copyright © 2025 by authors and Viser Technology Pte. Ltd.
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@'* VISER

SCBC # 1 ( MoP/SCBC-900), H: it i) #% 58 45 #J
(HR-TEM &7~ MoP ¥if% 10~15nm)5 & S s AR by
F1EF, 7E 0.5M HSO.H & Bl HY ki) HER 35E: it
fEAX 126mV (10mAcm 2), HIERFIZKE 60.6mV dec
U, WHERZ (CdI=18.83mF cm?) B HAL S
PEREA . XPS /M HriEsE, SCBC Hm &% E At (C-
0. C=0) jlid L 75 TR AR Ak MoP 1 L 74514 (Mo3d
SEAREPEAK 0.3eV), (IE H*r [a) g (1 W8 Bt /bt B 3 1 2
Ub4h, SCBC M HfL45 M (BET LR 312m? /g, /v
FL A7 b 65%) 5 %3] MoP Fiki 415, 2000 MRAEIAR %
DR S 5 T SR <<5%, 1" d HR R R e vk
Sail™®& A H R K4y (BGA) HRILH) — A AbTEgl
K (HAE 20~50nm) BT /K HGEE RAKZ fL ZSM-5
WA (HLERTHAN 450m? /g, FLARSr A 2~10nm), FHE&E
TR TR (Ag NPs, $ift 5~8nm) #il4&
AQ/ZSM-5/CPE f:J&2% . 1ZALEENT H0 A MR S
25uM, WERZETEMY 3 FP, REEL 7L00A mM'.
DR-UV-Vis 5 XPS 73 #13 B, Ag NPs 155 & 1 34k 28
553 A B A FL BRI FH 1 ) 1 56 f 3 R 2503, 1 SCBC
FIARIFSERE SiO: (XRF R4 >08%) Wit
sERIRRE .
3 HiLERE
HREE A R FEAEAL T IR R TSI T “ S5449-3)
RE” i IR BE VT PEPR BT BE IR RETT & HR A% O A o T
R IR B4 R HEE KRG TR SR,
WA R Ih R R T 2 U 45 M 4% 5 T i TR
AEPEREII R RISE R 0, FIBIREEE T s i g d
IR T BRCERIRTI 2 78.5%, M =42 JfL45H) 5 C-O-M
A SRS I SRR TS AT, KU R RSN 5w
LA 0.036min " o IR LR RAUIAE T AP RHE
DhREFTIME, BN T DU R SRR R
(1) ZERIAE XIS BIH: Mkl SRR
VERFEI A X R, 3 T H REE W — I 5 W 2 Dfig
AL AR B 7 R4S R Wt 5 A RIE R AR M4 &
G R FIRLAIBR AL T R R IR -
(2) G5 R-TERE I DRI T IRE Y (1) R AR 22 AL 4544
R E A5 b SR R A RN R B, MR 2 W e
PO S R v T % o B, AFL o be S A SRR
[P LB U T ORI B R W AT AR E
(3) GO T AR FREE: (RIRIAR. EYFRIE )R
TR U B AR ISR, AARIL T “CARIR IR 78
G UFEE, AR R A R i F A T HAR .
RGOS RE R, AR T2 LT 1A
(D PLEERNSEBIES: 6 R EME ST 5E
L (40 DFT. HLERS2D), RGURNTE B E A s
BASTEACHUEE, BRI 45 S T A er 3 B B AR I S AL A

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

(2) RS MBI BbEL: R INEZ L5 T
BB &, VRS MPRHE S 23058 (s 3k %8 pH 8
BB rp A RS e 1 s AR R SR S N 2 W T 5 R Ak 5 [
W2, IR = R ) Tk Ak B AL

(3) ZUReERE RZgifitl: R -fE-1E
B — R RMA RSBSGP4 iR S R TR L AL I B )
W A AWVHY (LCA), BT T 2 mErss
Mas GAVTMA, ek G S A g SR .

R B AR IR R W, AR R R Y
AR 7 A B RE . AU M S5 2 AT AT 1 1K —
W S8 3E AR AR R FE 4 BT R FHHE R T B A%,
NN — AR AR A (1 AT R AR A A R R T
%,

HEETH: EHEHRFEES No.22263001.
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Quality Control and Risk Management in Pre-treatment of Pesticide and Animal Residue Testing

LI Xiaoyan
Ulangab Agricultural and Livestock Product Quality and Safety Center, Ulangab, Inner Mongolia, 012000, China

Abstract: This article explores quality control and risk management strategies in the pre-treatment of pesticide and animal residue
detection. With the increasing attention to food safety issues, the accuracy of detection and the reliability of pre-processing processes
have become key. The article analyzes the possible risk points in the pre-treatment process of pesticide and animal residue detection,
such as sample extraction, purification, concentration, etc., and proposes corresponding quality control measures. By strengthening the
quality management of the pre-processing stage, errors can be effectively reduced, and the accuracy and reliability of detection results
can be improved. The article also discusses laboratory risk assessment and its application in practical operations to ensure the stability

and compliance of the pesticide residue detection process.

Keywords: pesticide residue detection; animal residue detection; quality control; risk management; pre-treatment
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AR BN 5B (AL I 0T £ i 22 4 PR s B B B8 3 i
AL B AGHIN TR R PR SR BRE AT, R R A DI £ R (1
Pho SR, ESCRRERAET, mIT e R0k, AT AbEED IR

SRR ER, TR A XU B B SO 1A T AL

ARSCEAE AT AL PR AT BE B KU R 35 SR
BRI R Bt JF ORI U0 (e i R 2 BT B T A A B

T IIAR E PEAACLIIDRS B2, AR SRAG DI B AL B 34

1 RIZEFRACN BT BRI E

1.1 HmRESRKRT

AR TR A ) B B0 PR AR R AR, X — AT 1
AREAE A f Vo e 244G I 5 SR P P S 1 38 S B 2 K
AP RE T, SRAENES PR A2 AR, B R U
ALt B N ] BOREEAE A DAY (i 22 R ZE ) )
RetE. AREBMFES AR, 3. WE. B9
ISR AR A SR EORH L PR SRAE T3 925 SRR ) R B Ay U
PG R OR 10 [ 2 A A B FE B A, 0 DR S PR 22 ST AR
2N DAGEBE 5 2 T S R B AR 2R LK IR AR B B A
B LEAh, REEJE HIRE i 7 B PRBEAT (RAE, B R NR
PRI (-18°CEUREAR) MUARIEAFf#, AR IERE G AP AR
FACE B AP R 73 AT P8 4 P2 AR AT A P A e g S
S LSRR R o B2 B DR AF T VE AV RE e KA P

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

PREFFE it 1) FLSENE, I B A DR IE S S Aar i A% 1 46
HERf S5 AT EE .

1.2 HmimaE GREL &k, KEE

TRF: st T A 2 2 AR T AR 5 R A ok R R DG R ) —
A, H A H 1) N AR R S 2 o g S A E AR,
[ B 2 3% T A T PRSI £ 23% SO A0 AR ) o 8 L B U7
R R FISRE . A EL (SPE) ARG S A L S
TEIEFGRECF, 8 R AN, ol WEEsE, X
S5 1) RE A% i ROV SR i R R R B R 0T, HR R
AP O TR bR . (P OPIRERH S, HINE LB
PE WU P (0 A o AN H 5T, R I T VR TR 2R
(SPE) FIV-MZEEL (LLE), EBAIRWH D Hir
RS TP . T B ks R R AR
T T AT IRGE A BE, R BU R A o TR AR B iE
GG B T IR FE K o P BRIV AR 77 1R A Jie e 28 AN
BT EEROR, IX 7R REBE AR AN R H AR 5 41 L
T, EBRZ RBEFIEUK S, AT 5 A S TS
G AT m AU G B4 BT AR

1.3 #WMAESHARMA (GC-MS. LC-NMS %)

TEATR S TRAT I 5 R FH 0 A BOR BB A 5 R A
M B . SAHEIE-FUEECH AR (GC-MS) FIiAH
B B R (LC-MS) & 241572 N A TR kAl
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BRI PR B k. GC-MS & THR s e
PERIARSR ARSI, BAT BRI R fsE & Re 7, JUH
EHTEAAIE. B BRI, T LC-MS
O SE i S A A AN E AR AR IR s G SR8 2455
B BRI LC-MS HOREE & mofihe til 7 B A
JREIIHT, BEW KR AL A ) H AR R (1 s R B AN R
RGN o BEE BRI, HAMH AR N 5 i e B A
HIPK (CED+ A Mo RS BB HT N A A B R A
Wb, NP RS FEAN R AR AL 1 k%,

2 BB PR RERFIES

2.1 FR—HMESRERL

FEASTRANVE AT I, BF it ) — B AR A R A O
R S5 R T EEVE B A . SRAFI, AAZURAIERE i BERS 7870

SR 5 1) 93 AT AR AL » DR MR s AR A it FXO S

AR LT F AR A 0 A R L 5 o B S R AL

BEMGRAF AR o, B0 DR AR I A1 21 ) 458 1) b BE 2 A

T G R o A AN 38 5 1 S SO £ SR 22 o R S
orEl BMEANR G JEERNE, JUHNT 5 2R 1B
S HNERIRBE R ARE S AR AR S, AR RIE B R
FEHARTR M, LIRS O e 2R &5 SR 1 B S RAS A 1

2.2 RFN 5 & EWIRELEER

BRI 6 1) Jo A L 7 A B O v A AR S IR &
TR 55— BRI AG O) se e 45 SR
HEERW, KR e AT R =, s
RAFFE R AR, JEAREZEE Y. A, AR
A P R AT REAFEAE — 8 22 57, TEAE FH I R v B A R BT
TRFURF A IR S 7 95 () 2B 3R o B2 4% (U B v 1 38 22 [
BREE, JNHEEREENEE CWRAEEES. FRESO
FRYARE A R B 06 7 K 4 FR B B 0T, 5 HREAT M R AR IE
R ES, B PR B RS BERIAS e Itk o UhAbh, SBRid A% b
R BB 2 . BRL AR SR SR FEA A S b B B, kS bR
TG IFER it PR 5 Jemian kP,

2.3 INERE R RILIER 0T

S PRI i A HE AR ) R AN AT A R IR
JE 7S A TR B A TT RE R AR i (1 AR TR 43 4 R
MIHERATE . b, SRR o h v T B e UK, 3
BRI R B AR R . BRARBUKGER,
NIRRT 285 R DRI, SI286 a8 N AR FFAE 52 () I PR G,
FE AT RS S i s AR . Hbah, St s AR RS
T ORI, DABE IERE S 2 RIS TS Y. TR A
ARFIE R, SR B D S5 YA AR
G WRORSLE0 = P IREE IR e A MERIRE S AR (1 TE T4

2.4 BIEARBKBESENEK

AR N DB e RN 25 0 L HE 5 A1 A B T A ) AR E
PS5 5L B HER 1 o B4R N D0 250 8 L SR B 1
WA PSR ERAR, Bei AL E IR AT 3 1 & A,
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TR A I AL B . AERE I T, S0 5 B E
HEAWRVEN T A SR RERT I, B ERAOAT] T AR SR AT b
HEROAR . B EoR e = e e E R . 55 2N
ALFE T WA AR SGRIFREA (R B RSt
FE AR R S 005, TR ORRAE N RAE AT R RS AR A
IS} BEAE A ISR ERNTE, D N iR AR E KRR IEAh,
BRAEN T2 BB AR NN RE ST, TETHRT R DL e PR
TRCRHUH RN RO T, ORI AT ACEEERT BRBR AT o

3 R ERERTALIEH HIR A

3.1 KRS 51

TE AR T S5 FRAG I P T A B v, ARG TR 5 PPy A
Hff R AGT U £5 SR A A PR R T SE M R AT o XURS TR 0 1 1 AT
55 7t BEAS i A 2 I A A T R S 00 2 BN TR IR B
FT o W DL RS B RE SRR 2 RS R R
B, BRAESRRSE . IR AN RTEGE AT, REIEIR
Sl EH T A 118 JRURS: BB 3R o TP A B B ) i AR AR XSS A ) T i
PERISZIAFERE, PR B RS AT 8 e YT . =
PSS (R A1 75 0.5 2% RE SR it TR XU, 34 5 T mp e it
W R PR ORFFARE o 5 P VT Ay R B 58 XSS A
BB (FMEA), A Bh TX5 KU 3R 47 43 2R S
FHER, W R SRR R A s H,

3.2 XEEEIAS (COP) Sikligit

TERTACEE FE A, OCEEEEH S (CCP) R IBTERE/M
MERAE A, AR AR A] BE 0T 7™ i BT Bt 1 E K RS MR AR 3R 5
CCP [ ) e o 2 T X AR I PPAs , R AR LS vT g 52k
ANFF G T B b A BRI 485 SRR LR, AR AR S A
il B, £ S SRS FE o AT BE B TR EAS S B ik
B YT FEHEBY RS, TR £
fAS CCP, W2t e AH N R il F i, 05 br E S AR AR
J¥ (SOP). JEAG ISR A AL . W& ASHE. IR I 5.
JE I s X e OB R, T DA AN ARG T A B R R XU
FEARAIE foc 2000 45 S vk e 1

3.3 XWEANMEIRRIES LK

SEI0 = IR AR B 3 R Gk, FRIRA BB F
BeAErb . FESCER, B, SIS R T A I KU B
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Research on Testing Methods for Heavy Metals in Food Inspection

JIN Xiaomin
Yili Inspection and Certification Research Institute, Yining, Xinjiang, 835000, China

Abstract: Food safety has become a core issue of concern in the global public health field. Among them, heavy metal pollution poses
a serious threat to food quality and human health due to its strong toxicity, obvious bioaccumulation effect, and difficulty in
degradation. Heavy metal elements such as mercury, cadmium, lead, and arsenic can enter the food chain through environmental
pollution, pesticide and fertilizer use, food processing, and other pathways. Long term intake may induce nerve damage, kidney failure,
and even cancer. Among the existing detection methods, flame atomic absorption spectroscopy (FAAS), inductively coupled plasma
atomic emission spectroscopy (ICP-AES), and inductively coupled plasma mass spectrometry (ICP-MS) are widely used. Among them,
ICP-MS plays a key role in the field of food safety detection due to its high sensitivity and multi-element synchronous detection
capability. At the same time, the rapid development of emerging technologies such as electrochemical sensing, nanomaterial detection,
and microfluidic chips has improved the accuracy of on-site detection of heavy metals in food. In order to ensure food quality and
safety, the accuracy, stability, and sensitivity of the testing methods must be rigorously validated to ensure compliance with relevant
food safety standards. This study focuses on the current situation of heavy metal pollution in food, analyzes the application advantages
of traditional and new detection technologies, and verifies the reliability of different detection methods based on experimental data, in
order to provide scientific basis for food safety supervision.

Keywords: food safety; heavy metal detection; spectral analysis; mass spectrometry; nanosensors
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Exploration on Hydrogeological Issues in Geotechnical Engineering Investigation

LIU Dong, LIU Xiangwei, LIN Siwen, XIAO Xia, ZHANG Wengiang
Yantai Coastal Zone Geological Survey Center of China Geological Survey, Yantai, Shandong, 264000, China

Abstract: Geotechnical engineering investigation plays a crucial role in the process of engineering construction, as it directly affects
the safety, economy, and long-term stability of the project. In the field of geotechnical engineering, the role of hydrogeological issues
cannot be ignored. The distribution and flow characteristics of groundwater, as well as its interaction with rock and soil, often have a
profound impact on the bearing capacity, construction progress, and structural stability of the foundation. Through in-depth research on
hydrogeological issues, it can help identify potential risks and provide necessary scientific basis for engineering design and
construction. The article explores the specific impact of hydrogeology on geotechnical engineering and proposes corresponding
response strategies based on practical situations, providing theoretical support and technical references for related fields.

Keywords: geotechnical engineering; hydrogeology; groundwater; engineering investigation; construction management
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New Advances in Sludge Treatment Technology: A Review of Research on Reduction, Resource
Utilization and Energy Utilization
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Abstract: With the development of urbanization and industry, the importance of sludge treatment has become increasingly prominent,
affecting sewage treatment and environmental resource utilization. Sludge contains a large number of harmful substances and requires
efficient and environmentally friendly treatment technology. This paper reviews the latest progress, puts forward suggestions, analyzes
the trends of reduction, recycling, and biogas technology, emphasizes the significance of technological innovation for sustainable

development, and points out the future direction of research and development.
Keywords: sludge treatment; recycling; environmental risks; technological progress
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Distribution Characteristics and Source Analysis of Soil Heavy Metal Pollution in Taihang
Mountain Area

DU Liyuan, YANG Ying
Environmental Geological Survey Institute of Hebei Coalfield Geological Bureau, Shijiazhuang, Hebei, 050085, China

Abstract: With the development of the economy and the activity of agricultural production and mining, soil pollution in mountainous
areas is becoming increasingly serious, and its negative effects are becoming more prominent. In the past, the focus of research was
mostly on plain areas, with less investigation and research on mountainous areas. This study takes the Taihang Mountains in western
Shijiazhuang as the research area, analyzes the characteristics and spatial distribution of heavy metals (As, Cd, Cr, Cu, Hg, Ni, Pb, Zn)
in surface soil, conducts ecological risk assessment, and analyzes the sources of heavy metals in soil, which can provide a basis for soil
pollution control and land resource management.

Keywords: soil pollution; heavy metals; Taihang mountain
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Research Progress on Spherical Ziegler-Natta Catalysts for Polypropylene

WANG Xiaogi, LUO Xiaolin, HAO Chunbo, YAO Xiuchao * Fu Ying, WANG Libin, NING Xingyang
North Huajin Chemical Industries Co., Ltd., Panjin, Liaoning, 124000, China

Abstract: As one of the world's largest plastic producers, the synthesis process of polypropylene and the development of advanced
catalysts have a profound impact on the chemical industry. Ziegler Natta catalysts play a crucial role in efficient, controllable, and
environmentally friendly production processes. The article discusses the research progress of spherical Ziegler Natta catalysts (Z-N
catalysts) in polypropylene in recent years. We start with the mechanism and composition of Z-N catalyst, analyze the influence of its
catalytic system on the performance of polypropylene, and explore the application of Z-N catalyst at home and abroad. In response to
some of the current challenges in the industry, the possible development directions for future Ziegler Natta catalysts have been

summarized.

Keywords: polypropylene; Ziegler-Natta catalyst; catalytic activity; active center
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The Influence of Active Centers of Ziegler-Natta Catalyst on the Properties of Polypropylene

YAQ Xiuchao, LI Chunhui, WANG Libin, HAO Chunbo ", LI Yonghua, NING Xingyang, WANG Xiaoqi
North Huajin Chemical Industries Co., Ltd., Panjin, Liaoning, 124000, China

Abstract: Ziegler-Natta catalyst is crucial in polypropylene production, and its active center structure and distribution significantly
affect the performance of polypropylene. The article deeply analyzes the influence mechanism of active centers on the microstructure
(such as isotropy, molecular weight and distribution, branching degree), crystallization properties, thermal properties, and mechanical
properties of polypropylene, and explores the regulation strategies of active centers, providing theoretical support for optimizing

polypropylene properties, developing new catalysts, and polymerization processes.
Keywords: Ziegler-Natta catalyst; active center; microstructure of polypropylene; performance of polypropylene
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