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Memora ndum of U nderstanding

Between

Arsoclated Charnhera of ficmrnerfe & lndustry of lndia

{gssocHAku, New Delhi

And

DAV Uniuerslty Ja landhar

**utlssocinm*

ASsOCHAM is lhe oldest spex chamber r:f lnrjia ttarted rts srldElvsur of value trcaiiotr {or lndian

indr.,rstry in 192&, Having in itsf+ld rncre thln xoot'Iatiena!Counciis, ilatirrnal and State chsmbers'

Trade Associations efld r,*rvir:g r'n,srp thed 4lakl direct arrd lndlr*ct. ilorrrbers {rorn all sver tndia,

Abnut SC?d -

*SSOCHAM ha* taken 7 fireen lnitiative tp care for the Mpther Earth ard exeEutel the "6EM

Surtalrrabillty Certlfimthn Program" with tho objetiiva to completnent i* india's Sustainability

povernent and ta&e ii ts th6 next level to Frornsfe rrlrironrrrenl fri+ndty green building d*sign

and rcnslrucrion,

GEM has b**n d*slg*ed f6r th€ sustaineble deslgn and d*l.elc,pmoni CIil fhp bi.lltdings and rel*ted

developma*ts. Gf,M slands for Srsen and Ecs-ttiendly Mowment.

thr progrem includee Surtainabillty, Energy and Wlter ftfidency, fire and llfe talety. lndrar Air

euality, Saytight, Fr*th Air irrd Human Cornfort and ic ha*ed dfl*n BEE ECB.C :017 and rvBC 20f 6.

Sincr launcl'r. G[h,t Bating Systern hal rrrade rapid rtrid*r in 6reen EuildinS, rvhich covcrs proiecls

acrsrs lddie and rnary GEM C*rrlli*d Frstpssl*nals; AssoctlAft,l 6€I*t has regional chapters in

Punjab, ftajastharr $uiara{ and UP.

ATTESTEO

\
=*B6siHfi-

1lP;rgi:

DAV University, Jalanrlhar
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ASSOCHAM

arlrt,.rtlit I 0r ttlli

ASSOCHAM is an organisatlqn tc Rmpqu.er lndlan cnterprises by inculcating *nawledle in the 

Bl+bal market, propagiting Green building thrs$gh 6EM (6reerr ard Eco- kierrdlv tulavement! and 

lpreod edscation and awareners of Lrendr aI 6reen end Sustainrtrle Habital through :ernirtars. 

worklhops and course prsgrefis at uarlous wnues across lndia.

Abrrt $&V u*iuerritf -

DAV Unrverslty at Jalandhor trac€s its roatr to the legacy thet hai been refurning and redefinin6 

lndia's educatipnal rrs'*ario tor 134 years, Ihe university is the culminatirn crf th* rnovement that

$[rfted lBith kh( fountling of the f irsr BAv inltitr.rtE to proFagite the idrals of the reli8ioul and rocial 

rqformrr Swaml Daya*:nd Saraswiti in Lahore"on lune 1, 1886. Lals Hansraj vias its f;r:t Honorary 

Hradmarkr,

ftrw, the 8,EV fiou€rfi€flt fi.r5 growr] lo become the tiaBle lar6ert n*n-governm*rtal *ducatioral 

rociery in th€ squntry rnantgl*g go$ lnrtltutlons and lhaping the qrrrrrr af youlh in lndia, lt 

employr ouer 50.000 people and educater more thun 2D lakh stridents every velr"

OAV Ufliwr$ifv is a rnulti-dilciplinsry inrtitutlan, homp to facultier sl tearhing exceltence in sublects 

fror$ eng,in€ering Iechnofogy to languager and history to life ssienees, The a*iverulh/ encoura&€s 

interdisciplinary:tud1 and belleves that all areac of ttudy ran i*f*rrn and enrifh Be{h rthor"

$ince,DAV Uniler;ity aimg aeademlc ercullnncr, its curriculurn conform: to that nf the vrorhj's tmy 

bert univegities. This instituli$n ir rer kl becorne a global lrub in 'educatron, research afid 

Flacemrnt of tr he studtnts.

trr 2013, Tlre Ae$ocistEd Chrnberr qf Corrtm€rcg and ,nduslry of lndia {A$$OCHA},'Ii a'.Yarded c& 

rn*litulinns far its exernplary rcatritutirfi ts qijeldy aducation for an employabls yrsrkfolr& !o fiatflsss ,ts

2lF.r;rt ATIESTEO

17



ASs&HAh/r
erlrlrltrrf t!$ ltrrt

#
#$tu:ffi

, rrr rrrvtttrd i

demographlc dtvidand and to cster he need of industry ASSSCHAIi a,*sdod oaV"cottage }tanagrrg

CommiiiaE nilh'6ert Sft Ein 01.ft neit* ifi tMB a{rf, rd

S*ltl-A$50(}{AM rild DAV Unlr.rrflty.lrlrndhar enter iri{ thi* hlerDorarrdum af Undd*tandlng

IMcUI with the loliowing objectiver:

L, Flcrnoit tornn:uni{atiso tnd inforrnslion *xc}:ange b*t*een the $r&ffnlrations and thelr

respedire rnenrbars thraugh ann{ilm€r,ftents in }ournalc, websit* *nd uther

ror*munlcatig ri modss,

3, Encaurqge.partitipstlon rt afriicial rneetingl thror.ryh fsrmal partlciFauon by the oth*r

or8anizatio.t as often as passible- [4embers oI one orgrnl,ratlon Ean at{end Bnlerences

and general rneetlngs,of e*cl'r otlxr org;iniratioris.

3. Prsnste tlre tnowledge af standard,deuelopment adfiviti€r in tndip and atrroad as

appficable.

E' Frsffiots tht co.operrtion between 6EM.A5,3OCI-I lrt teclrnicat rnmmitrtees snd DAV

Unh*rritS *tandi*g {orrmitte€! rnd Tash farceg-.

taintly organire training snd educational lernlnarr and olher educationat astivities vrhen

approprkt*,

M$bililing participetions sf studBhts srrd nremb*r5 in rach other prograrn

7. Cooperati*n in the develcpment and participation in sonfer*n{es arrd *xhlUtlsns globally

whkh may be mutually beneliclal and whlch strengthcn the bonds r,l national and

lnlclnatlanal couperatlon b*tween ttre organiralions and their resptclivs 6{arrberg.

The MoU l{rlll tekP €ffpdt from thr dite it il signed by representalives pf hoth the pertJee. tt ',!ill
rernsin ualid fsr 3 years and may be conilnued rhereeheraltersuitable review and agreemenr.

Elthor psrtY m*y ttrminat* fu,laU by giving rvritten noti(e to lhe *Lher party thr.r* rncnths in

advance,

ATIE$TEO

5.

6"

SlPagr
\

,orrr,-ffikl,r,
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AsSOCHAM
I rlalrrllra I t! irsr
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#%ffiTiAtr.tcit#F
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oflde t8fminatsdr nElthef 6{i/laAls0ci{Ahl nor oAV.untrv*rshy Je{*ndhar trrill be responsible for

any lCI9st5, financial sr otherwi$g which the uther party may su{fer, Hewever, 6EM-AssocFtAr}t

and BAV UnlveElty lalendhlr will ensure all activitiet in progrrss are tllorver1 tnrJ t* cgrflplered

successfully,

This MoU il rigned subject to approval of the representat;ve araderricl rdrninirtrative bodie:,

Cordk *ritietitf

fach party iereby snd*fiake, *ith tfie other parry to maintain the conf[denti]l infsrniation ifi

etrift cor]{id'rnce atrd save as provided hercin, nol to divulgeany of th* csnfldential inf*rrnaticn La

ant third PartY and in ad.Jition nut to scrnmunlcate, iadic+Ie sr sugger{ ts afly party rrot in the

eiristenee of negotiation rlnder thls MoU,

future Coop*retlon:

The pr*s*nt lu*U dsscribBs lhe gefl€rxl eoriiiiti$rr and arrangcnraltr fb,r frtur* {roperaliorr

herrr$ees the pa.1ies, Tht derails of effertive implernrntatinn cf this MctJ including ranslderatixn

rhell be jolntly lvorked orr mutually ecceptable termi and corrditionr.

General Terrns:

r This MoU ts not intended to, end does nol creat* arry right, benefit sr trurl responlibility

subltantica or proc*daral, enfolc*ab,le at law or sqdf,t', b4/ eitft*r peity, ils {ffic*rs, enrpl*yeee

or sg€ntr :gainrt {he other parly, irs officers" e$ployeeg or,agefii$"

' t*oihln8 in lhig MoU sbligateg eithsr parrr/ to cummit or tr.lnsfer any fund, arret5, or otli€r

t€toutcei irr rupp*r't of proJectr or ectitltie$ b*t'd/een the prrtier unle:s expresrly statrd in this

agreemrnt,

* 0crth parlifs tahe r.espon:ibility o{ rnonitorir8 and ensuring fol!,}$r-ug5. 4ll decisiorrs will be

  taken aftet ioint discu*sio* with ffiutual csnrent.

4lF'r;l* 4TTESTEO

,orrnffir,
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Activitv I

DAV University participated in the 15th International Education Leadership and Skill

Development Summit, 2022 organized by Associated Chambers of Commerce and Industry of

India (ASSOCHAM) at New Delhi. Dr. J Kackria, Director, DAV University, Dr. Jasbir Rishi,

Vice Chancelor, Dr. Ashutosh Sharma, Dr. Yogesh Kumar and Dr. Karan Paul represented DAV

University in the Summit. Further, DAV University, Jalandhar has been conferred with "Emerging

University of the year" award in the Summit. The award was presented by Honorable Minister of

State in the Ministry of Defense and Tourism Sh. Ajay Bhatt. Her excellency Smt. Anandiben

Patel, Governor, Uttar Pradesh presided over the function as Chief Guest. Prof. M. Jagadesh

Kumar, Chairman, UGC, Prof. Anil D. Sahasrabudhe, Chairman, AICTE addressed the delegates.

Vice Chancellor Dr. Jasbir Rishi and faculty members of DAV University received the award. The

award was presented in recognition to DAV University's contribution to higher education. The

summit was attended by Chancellors, Vice-Chancellors, Principals and the Directors from reputed

Government and Private institutions.

DAV Unluersity, Jalandhar
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Activitv 2

DAV University participated in the 16th International Education Leadership and Skill

Development Summit, organi zed by Associated Chambers of Commerce and Industry of India

(ASSOCHAM) National Council on Education, at New Delhi. Dr. J Kackria, Director, DAV

University, Dr. (Prof.) manoj Kumar, Vice Chancelor, Dr. Smriti Khosla, Dr. Gitika Nagrath and

Dr. Tejinder Kaur represented DAV University in the Summit. Further, DAV University was

honoured with the prestigious Excellence in Serving for Social Causes in Rural Areas award in the

summit. The award was given away in the luminous presence of Prof. Anil Sahasrabudhe,

chairman, National Assessment and Accreditation Council (NAAC) and National Bureau of

Accreditation (NBA), Dr. Pankaj Mittal, Secretary General, Association of Indian Universities

(AIU), and Dr. Vinay Sahasrabuddhe, President, Indian Council for Cultural Relations (ICCR).

DAV University was recognized for its outstanding initiatives aimed at uplifting the SC

corrmunity, carried out in collaboration with the Punjab State Council for Science and Technology

and the Department of Science and Technology, Government of India. The university embarked

on this project in partnership with NIT, Jalandhar. The award also acknowledged DAV

University's commitment to identifying and addressing various issues within the adopted villages

surrounding its campus. These issues encomnS;t1ffiod framewcirks, educational

22



qualifications, healthcare facilities, occupational hazards, and agricultural technology. The

university is working on several rural development projects that focused on empowering women

and making them self-sufficient. The ICICI Foundation collaborated with DAV University in

establishing these progralnmes.

Begistrar
DAV Uniuersity, Jalandhar
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April 23,2024

To whom it may concern

I am writing to certify that Dr. Keshav Walia, a physics department faculty member at DAV
University, Punjab, has been engaged in collaborative research with me since February2020,
We are collaborating together on various research problems of Plasma Physics and Fiber
Optic Sensors. I express my gratitude for Df. Walia's unwavering commitment to our shared
pursuit of scientific knowledge and innovation.

Dr. Rajneesh Kumar Verma
Associate Professor
Department of Physics
University of Allahabad
Prayagral,UP, India - 21 1002
e-mail : Lkygm_r:/,r,(r I 1 cluni r,. a c. jrr ATI6'TED

Registrar

DAV University, Jalandhr

Sincerely,
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Lossy mode resonance-based uniform core
tapered fiber optic sensor for sensitivity
enhancement

Vikasr, Keshav Walia2 and R K Vermar

rDepartment of Physics, Central University of Rajasthan, NH-8 Bandarsindri, Ajmer-305817, Rajasthan,
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Abstract
A lossy mode resonance (LMR)-supported fiber optic sensor in which a uniform fiber core is
placed among two identical tapered regions, is investigated numerically. Indium tin oxide (ITO)
and aluminum-doped zinc oxide (AZO) are considered as LMR active materials used to excite
several lossy modes and gold and silver are used as surface plasmon resonance (SPR) active
materials. In this probe design, a central uniform core coated with ITO IAZO is the active
sensing region, whereas tapered regions are meant for bringing the incident angle close to the

critical angle. The sensitivity of the present fiber optic bio-sensor is evaluated for first two LMRs
utilizing both ITO and AZO separately, along with its variation with the taper ratio (TR). For
ITO, the maximum sensitivity values are observed to be 18.4251rm RIU-r (refractive index unit)
and 0.825 pmRIU-', corresponding to the first and second LMRs, respectively, at a TR of 1.6

and for AZO, equivalent values are 0.79 pm RIU-l and 0.35 pm RIU-1, respectively, at a TR of

3;,;ff ffi :i::U:I":H;:l:"1$::mlTxj;5'*,*T*:'tr*1,TI#ilX,Tf, onvuniversity,Jarandtnr
for the fiber optic SPR sensor, the maximum value of sensitivity is 5.6425 pm RIU-r, in the case

of gold and 5.0615 pm RfU-t in the case of silyer, at a TR of 1.6. Hence, the rcsult shows that
the sensor with the present fiber optic probe design has arcund a 3-fold enhancement in
sensitivity comparcd with conventional SPR sensors. This study will have applications in mauy
sensing schernes where the rcquirement of large sensitivity is vital.

Keywords: fiber optic sensors, lossy modes, surface plasmons, indium tin oxide, aluminum-
doped zinc oxide, sensitivity

(Some figures may appear in colour only in the online joumal)

1. lntroduction

In recent years, lossy mode resonance (LMR) technique has

been under ample consideration by researchers as it is more
effective and beneficial over the surface plasmon resonance
(SPR) technique in many sensing applications I l-3]. The first
application of LMR, in the area of sensing, was carried out by
Dell Villar et al in 2010 utilizing indium tin oxide (ITO), both
experimentally and theoretically [l]. In LMR-based sensors,
lossy modes can be excited by using both transverse magnetic
(TM) and transverse electric (TE) polarized light unlike SPR-

o25s-6102/20/oe55o2+07$33.00 s\u\*u.\\c*q \*-'& 1

K*^::Vl*-*"1

o
CrossMark

ITICSITD

based sensors, in which only TM polarized light can excite
surface plasmons. For LMR to occur, the real part of the

dielectric constant of a coated lossy material must be a
positive value and greater in magnitude than its own ima-
ginary part, as well as the dielectric constant of the sur-
rounding medium. Owing to the capability of exciting several

lossy modes, in LMR-based sensors a metal oxide layer of
finite thickness is used instead of metals [3, -l]. Additionally,
the spectral position of these resonances can be sought just by
varying the thickness of the coated lossy material. Also, the

sensitivity values can be attuned as a function of the dielectric

iopscience.orglctp I ctp.itp.ac.cn

25



Optilr - Int*rrtiional J*urrial l'or l,igitt and frIer:tro* f.)ptits X25 t2{}31} 1{}n745

Optik

journal homepage: :

Original research article

Second harmonic generation of laser beam
under collective influence of
relativistic-ponderomotive nonlinearities

Keshav Walia ''' ', R.K. Verma: , Arvinder Singh
a Department of Physics, DAV lJniversity Jalandhar, Indio
b Department of Physics, Central university of Rajosthary Ajmer, India

' Department of Physics, Narronal hutitute of Technologr Jolandhar, lndio

in quantum plasma
w4.

0hack krr
updates

ARTICLE INFO ABSTRACT

Second harmonic generation (SHG) of laser beam in quantum plasma under collective influence

of relativistic-ponderomotive nonlinearities is explored. Combined influence of relativistic-
ponderomotive forces (RP force) causes variation in mass of electrons and background density
of electrons thereby producing self-focusing of input beam. Well known paraxial theory is utilized
for deriving basic self-focusing equation of input beam. There is creation of densiry gradients

inside plasma under influence of RP force, which results in generation of high frequency electron
plasma wave (EPW). Nonlinear coupling between input beam and EPW produces SHG. Numerical
simulations are executed in order to have understanding of impact of laser and plasma parameters

on beam width of input beam and yield of SHG. Impact of inclusion of ponderomotive nonline-

arity and quantum effects on beam width of input beam and yield of SHG is also explored.

KeWords:
Self-focusing
RP force
Second harnronic yield
Electron plasma wave

Quantum effects

PACS:

52.38.Hb
52.35.Mw
52.38.Dx

1. Introduction

Laser-plasma coupling is immense research topic amongst various research groups worldwide as a result of its significance in
various applications including inertial confinement fusion(ICF), super-continuum generation, X-ray lasers, acceleration of charged
particles Ii i:i]. Exploration of laser-plasma interaction physics at intensities exceeding 101eI4/f cmz has been made possible by
advancement in chirped pulse amplification technique (CPA). The behavior of plasma electrons becomes highly nonlinear and

completely relativistic at such limit. Nonlinear laser-plasma interaction results in creation of various parametric instabilities including
scattering instabilities, self-focusing, two plasmon decay, harmonic generation [:; : i ]. Therefore, for in-depth knowledge of physics of
laser-plasma interaction, investigation of some of these instabilities are desirable.

Self-focusing phenomenon was reported for the first time by Askaryan in 1962[ ,:.:.]. This phenomenon is gaining interest amongst
several research groups worldwide on account of its connection with many other nonlinear phenomena. Self-focusing phenomenon
arises as a result of nonlinear response of material medium, whenever medium is subjected to electromagnetic (EM) beam. These

phenomenon further results in change in dielectric properties linked with the medium. In collisionless plasma, ponderomotive force
causes displacement of electrons to off-axial region thereby causing redistribution of carriers. In laser produced plasmas, the phe-

nomenon of harmonic generation is an important nonlinear process. Due to harmonic generation, there is a strong influence on

" Corresponding author.
E-moil addressa: i.; i:::!.. r,:, r ,1,; i ll .:, :;r:

:1r'f $rl /,'ftr\{, tri} / l i l j l l l l! ;! !}:r:}i\'_;i Iri i l {.!r! r/:.i\

Received a Juiy 2020; Accepted 30 September 2020
Available online 9 October 202O
0030-4026/@ 2020 Elsevier GmbH. All rights reserved.
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Profnssor R.C. Sobti
(Prdmruhr** *wrrdm|

r*.Sc" {Honr. Sch.}, Fh'D", 0.5c., F'T,W,A.S,,
g,t\r,A,, F.H.A.Sc., F.I.S., F.N-A.4.5.,

F.A.M.S., F.nA.S., r,A.M,l,, r.5.c,6.
lf{$t $r, td;ntlx

Prufiersor [morltur
Former V lce-Chr nr*llur,

Fanjab Unlverrtty Chandlgerh
& Babasaheb Bhimraa Ambadker

{Centml} Unlmnlty Lr,mknaw

I'AHJAT UNIYSfi,SITY,
{Jhnndlg*rh, I ndia l$l {tl4

1'{t \,yj.ljl *1 J"r ffi,A y #{Jff"frr,}{#

It is certified that Dr" Tejinder Kaur, Assistant Professor, Uepartment of Zaolog#,, DAV

Universir.v, Jalandhar is working in collabaration with me since 2A2A to'oldentify and lo*alizethe

enhancers involved in the &xss formalion ol different organisms during their clevelopmental

pathways". We have together published two ressarch papers till date on the said re

Fegistrar
DAV Uniuerslty, Jalan0nr

lq1-}??
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Liaoning Technical University

No. 47 Zhonghua Road

Fuxin 123000, P.R. China

Collaborating
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IIAV Uniu*rsity, Jafanrjhar

To Whom IT May Concern

It is certified that Dr. Bandna Bharti Faculty' member of

Chemistry Dep

with me on

many

Xiaoliang Zhao

Ph.D., Professor

Liaoning Technical University
Fuxin, 123000, P.R. China
Phone: +86- I 3941892426

E-mail: z,hp,9rieq]i+,ng2q0 $(qi) I ?(i.corl
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RSC Advances

Cite this: RSC Adv.,2024,14, 72265
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rsc.li/rsc-advances

L lntroduction
Volatile Organic Compounds (VOCs) possess a multifaceted
composition, undergoing decomposition upon exposure to
light, thereby generating free radicals and peroxyl radicals.
These radicals serve as pivotal precursors for the production of
ozone and fine particulate matter, posing a substantial threat to
the environment.l Concurrently, VOCs are known to inflict
severe damage on the human respiratory, nervous, and immune
systems.''' Notably, chlorinated volatile organic compounds
(CVOCs) are characterized by high toxicity, volatility, and
resistance to degradation, emerging as significant pollutants
with detrimental impacts on ecological ecosystems and human
health.n DCM, a representative CVOCs, flnds widespread
application as an organic solvent in sectors such as pharma-
ceuticals, spray coating, and rubber manufacturing.s Urgency
surrounds the imperative to fortiff DCM treatment strategies.

Common approaches for conducting the treatment of CVOCs

encompass adsorption, absorption, condensation, combustion,
low-temperature plasma, and catalytic oxidation.o'' Catalytic
oxidation, propelled by a catalyst, efficiently and comprehen-
sively converts CVOCs into relatively non-toxic substances,
including HzO, COz, and HCl, with minimal energy
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lnvestigation into the impact of CeO2 morphology
regulation on the oxidation process of
dichloromethane
Hao Wu."b Xiaotian g Zhao,b Jian Li,u Bandna Bharti,' Yuting Tan," Hongyan Long,u
Jiuhu Zhaod Gang Tianu and Fan Wang',,,,..*a

Four distinct Ce02 catatysts featuring varied morphologies (nanorods, nanocubes, nanoparticles, and nano

spindte-shaped) were synthesized through a hydrothermal process and subsequentty emptoyed in the

oxidation of dichloromethane (DCM). The findings revealed that the nano spind[e-shaped CeO2

exhibited exposure of crystaI faces (]-l-l-), demonstrating superior catalytic oxidation performance for

DCM with a Ies of 337 'C and notabty excellent low-temperature catatytic activity (Iso : ]-92 "C). The
' primary reaction products were identified as HCLand CO2. Through obvious characterizations, it showed

that the exceltent catatytic activity presented by CeO2-s catalyst might be retated to the higher oxygen

vacancy concentration, surface active oxygen content, and superior redox performance caused by

specific exposed crystal planes. Meanwhite, CeO2-s catatyst owned outstanding stabitity, reusability, and

water inactivation regeneration, which had tremendous potentiaI in practicaI treatment.

consumption. It has evolved into the predominant technology
applied in the CVOCs treatment sector in both China and
internationally.' Consequently, the preparation of catalysts that
are efficient, stable, and cost-effective assumes paramount
significance in enhancing the competitiveness of this tech-
nology. While precious metal catalysts boast merits such as

a low ignition temperature, high activity, and elevated HCI
selectivity, their scarcity contributes to prohibitively high costs.

Furthermore, the vulnerability of catalyst surfaces composed of
precious metals to carbon deposition, coupled with the
adsorption of chlorine from CVOCs onto active sites, leads to
the phenomenon of chlorine poisoning, ultimately culminating
in catalyst deactivation subsequent to chlorine deposition.n'"'In
recent years, non-precious metal catalysts have garnered
extensive scholarly attention in China and globally due to their
relatively h igh activity, cost-effectiveness, and resilience against
chlorine poisoning.

In addition, nanomaterials have unique physical, chemical
and biological properties that make them promising for a wide
range of applications in catalysis. Atul S. Nagpure et al,lr studied
the catalytic tran sfer hydrogen ation of 5-hyd roxymethylfu rfu ral
(uur) to 2,s-dimethylfuran (DMF) and furfural to 2-methyl-
furan (vtF) using 2-propanol as hydrogen source on nitrogen-
doped mesoporous carbon (NUCs) supported Ru, Pd and Au

metal catalysts. It was shown that highly dispersed Ru nano-
particles loaded on NMC exhibited excellent catalytic perfor-
mance for the conversion of HMF to DMF and furfural to Vtp in
the CTH reaction. This is mainly attributed to the smaller
nanoparticle size of Ru (r.s nm) and the good interaction
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Abstract: To effectively resolve the inherent conflict between dust control and ice prevention on trnck
roads during North Surface Coal Mine winters, initially, via monomer preference experiments, the

optimal monomers for wetting, moishrrizing, and condensing functions were identified as sodium

dodecylbenzene sulfonate (B), glycerol (N), and polyacrylamide (R). In parallel, through compound

synergistic experiments, the constituent elements of an anti-freezing agent were determined, re-

ferred to as F. Subsequently, a four-factor three-level orthogonal test was conducted employing the

monomers B, N, R, and the anti-freezing agent F. This evaluation focused on four principal control pa-

rameters: penetration rate, evaporation resistance, viscosity, and freezing point. The results led to the

identification of the optimal antifreeze and dust suppressant formulation, designated as BZN3R1F3.

Within the North Open-Pit Coal Mine, the self-developed dust suppressant was applied to the field

test section. Multiple parameters were examined for 6 consecutive days, encompassing the water

content of the pavement geotechnical soil, the concentrations of total dust and exhaled dust, and the

particle size distribution of dust within this road section. The field test results show that: the average

water content of the road surface within the dust suppressant test section measure d at 72"/.; the dust

reduction efficiency of total dust and exhaled dust is 93oh and97%; the proportion of dust particles

with a size exceeding 500 pm increased by 54.6%. These comprehensive findings provide a empirical
framework for the effective resolution of the practical challenge of simultaneously managing dust

control and frost protection on truck roads within surface coal mines.

Keywords: surface coal mines; roads; antifreeze and dust suppressants; orthogonal tests;

industrial tests

1. Introduction
Road dust emissions resulting from the movement of trucks represent the predominant

source of particulate pollution within open-pit mining operations, contributing significantly
to the overall dust load, accounting for a substantial portion, often between 70"/, and90%l)).
This dust exhibits unique characteristics owing to the mechanisms involved, including
tire-induced particle release, centrifugal dispersion, and negative pressure-induced airflow.
Consequently, road dust displays high mobility and a pronounced degree of dispersion
into the surrounding environment [;1,,1]. The ingress of dust into the interior of transport
equipment not only compromises its operational efficiency but aiso necessitates more
frequent maintenance cycles. Furthermore, the elevated dust concentration has adverse
consequences, not only diminishi rface visibility but also escalating health risks,
including pneumoconiosis an larly concerning the well-being of truck
drivers [''i,",].

I F$tr$fstri+t
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Research on chlorine salt antifreeze road dust suppressants for open-pit
coal mines

Xiaoliang Zhaot"' , Zhaolin Shen ", Bandna Bharti ", Fu.rg*ei Han '', Shaohui Feng ", Jing Du ''',

Yide Li
a Environmental Science and Engineering Deportment, Liaoning Technical University, Fuxirg 123O00, China
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ARTICLE INFO ABSTRACT

In addressing the significant challenge of trucking road dust emanating from open-cast coal mines, the prevaient
method of conventional water sprinkling for dust removal on transport roads has proven suboptimal. This in-
adequacy is attributed to the pronounced mobility oftruck transport roads, substantial dust loads, and extensive

open dust sources. Particularly in cold mining regions, the use of water in winter exacerbates the issue by causing
icy road surfaces, thereby increasing the risk of truck skidding and overturning, posing a severe hazard to both
mine safety and the well-being of truck drivers. A pragmatic imperative exists to devise a solution that effectively
addresses both anti-freezing and dust suppression in open-pit coal mine roads, while minimizing corrosive
impact. Against the backdrop of Hebei Open-pit Coal Mine in Hr.rolin, Inner Mongolia, this study focuses on the

development of a chloride salt antifreeze-type road dust inhibitor tailored for open-pit transportation roads. The
proprietary anti-freezing dust suppressant achieves a freezing point as low as -36.4 "C, exhibiting corrosion
efficiency merely at 56.50lo of that of water. Notably, the effective dust suppression duration surpasses that of
water by a factor of 150, resulting in a 53olo reduction in dust suppression costs. This innovation is speciflcally
applicable to high-cold and arid surface coal mines in northern regions and similar mining contexts. It offers
technical support for the establishment of environmentally sustainable practices in surface coal mines, repre-
senting a pivotal step toward the realization of green mining initiatives.

Keyrtords:

Opencut coal mine

Road dust

Antifreeze

Corrosion inhibition
Dust suppression

1. Introduction

In the contemporary Chinese coal mining landscape, open-pit oper-
ations have assumed a central role in coal extraction (iir:i:,::::.,.:,:i:: r:,: iji .

.-.i.i1....r; ir"ri:'r: i:1..ri.. ,,1i.::.:..:i ;',,, .:;i'':ii,.' .': :li . .::i.i.l:..;). ThiS pfominenCe haS

concurrently heightened concerns regarding dust accumulation in
open-pit coal mines, necessitating a thorough investigation into both
domestic and international dust suppression methodologies (!i.,. ,,,.,,,,r

r,:i;,'J... .iri.:1".:; 'r'iiiit! i:1. ;:r:.. .,.,.r..:1...). Various formulations of road dust sup-
pressants have been innovated, including bonded formulations ('r':,,.:: : :

r: r ,:ri.. l.tiil,l:i), moisture-absorbing varieties ('', .r.: , r i i ,i','; lii!,j.rj!t,l

i'i,.ii.,ijii.,+;,;lriili;'ri iii .,ili:,lil), and biological altematives (,.i;ri:l; i'"iir::;:

i:ti iri . .,,:i1":,i; :l:ii::r1,1 r:r. ,i.1.. ;ii::'::,r). In the northem regions of China, char-
acterized by winter temperatures frequently dropping to minus 30 'C or
lower, the application of road dust suppressants has given rise to a

notable occurrence of road icing. This phenomenon poses a substantial
hazard to transportation vehicles, rendering them prone to skidding and
rollovers, thereby adverse mine safety and significantly impeding winter
production efficiency (r 1,r ;: ::: ,r: 'ri :; , :r., i:: ,, , j 'i; .'.1:,::: :

..iili i'i).At present, the main components of anti-freezing road dust sup-
pressants are chlorine salts (1,:iii,,1,:; r'r i.t . .:ii.,:ii ii ,ir:1i:.' ,':i ;:i.. ,r ;.r..,,i),

which are inexpensive and easy to formulate, but the chlorine salt so-
Iution will form a primary cell structure with the meta-l it comes into
contact with, leading to great corrosion of the metal that acts as the
negative pole ( ir, i:i i .llr",' l; .,,, ,,,,., ', : , ':::, ':; '.,;.:i r::r , : :,

.rrii.,ii). The chassis and rotating axle of open pit mine transportation
trucks are metal structures, if they are in contact with chlorine salt so-

lution for a long time, the transmission mechanism will suffer great
damage, reducing the truck overhaul interval and lowering its service
life, which will cause serious potential economic losses to the open pit
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The seasona! characterization and source analysis of water-soluble inorganic
ions in PM2.r in Fuxin, northeast China

Xiaoliang Zhaou :;:i::::ii, Yuanyuan Huangu, Fangwei Hanb, Bilal Touseef, Ziling Songu, Xueying Zhaou, and
Bharti Bandnad

uEnvironmental Science and Engineering Department, Liaoning Technical University, Fuxin, China; osafety Science and Engineering
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Pakistan; dSchool of Civil and Environmental Engineering, Harbin lnstitute of Technology, Shenzhen, PR China

AESTRACT

ln Fuxin, a few existing studies have illustrated the pollution characteristics of water-soluble
ions (WSlls) in PM2.5 in four seasons. To track the particulate pollution in Fuxin, sample filters
of PMr.5 in the four seasons of spring, summer, autumn and winter in 20'19 were collected.
For the first time, the concentration and seasonal variation characteristics of PM2.5 and WSlls
were tested by gravimeter method and ion chromatography. Characteristics of WSlls and
their existence sources and forms were explored by ion balance calculation, correlation ana-
lysis and principal component analysis. The annual average concentrations of PM2.5 and
WSlls were (33.23+13.03) lg.m-3 and (22.86+9.62) pg.m*s, respectively. The seasonal
WSlls concentration followed the order: spring (29.98 pg.m-3) > autumn (28.85 pg.m-3) >
winter (2132 pg.m*3) > summer (1 '1.28 pg.m-3). ln WSlls, 81 .41o/o of them were secondary
inorganic ions (SO+2-, NO:-, and NH4+), contributed about 68.800/o to PM2.5, and the chem-
ical forms were mainly (NH+)zSOa srd NH4NO3. ln this study, it has been revealed that PM2.5

samples exhibited acid properties in spring and autumn while, displayed alkalinity in sum-
mer and winter. The average value of NO3-/SO42- was 0.67, so from these data it can be
illustrated that fixed pollution sources were found to be dominant over mobile sources in
Fuxin. The main identified sources of WSlls in four seasons in Fuxin were sea salt particles
and secondary particles, respectively. These results showed that the geographical factors of
Bohai Bay and secondary transformation had a significant impact on the concentration of
WSlls of PM2.5 in Fuxin.

1 lntroduction

The World Health Organization (WHO) estimated

that total global mortality due to air pollution was 7

million in 2012. Particulate matter (PM), especially

PMz.s (particulates with a size of 2.5pm or less), has

become one of the largest contributors to air pollution
(Feng et al., 2018). Among the various components,

water-soluble ions (WSIIs) are the most predominant
species of PM2.5, accounting for 23-80o/o (Calvo et al.

2013; Liu et al., 2017). The atmospheric acidification
and climate changes are caused by, WSIIs, which are

extremely harmful to human nervous, cardiovascular

system and respiratory system (Wang et al., 2015; Yao

et al., 2003; Calderon Garciduefras et al., 20li; Tien
et a1., 2A21). In addition, as major components of
WSIIs, secondary inorganic ions (NO3-, SOa2-, and

NHn+) could exacerbate a reduction in visibility and

KEYWORDS
Water-soluble ions; PM2.5;

gravimeter method;
seasonal variations;
Fuxin City

promote the formation of haze due to their aerosol

hygroscopicity (Tian et al., 2Al5; Wang et al., 2015;

Qiao et al. 2019). Thus, many studies in Asian coun-

tries have ranked the emission of SO2, NO*, NH3 and

mineral dust among the top issues (Kima et al., 2007;

Lu et al., 2021). Concentrations of these emissions are

greatly influenced by meteorological factors,

geographic conditions and emission sources as

reported in various studies (Hu et aL, 2019; Ding et

al. 20lL), He et al. 2014; Li et al. 200-l). Therefore, it is

very requisite to understand the concentrations and

compositions of WSIIs in tlpical ecological fragile

area of Fuxin.
Fuxin (42"10'N, 122"00'E) is located to the east of

Hu Line, an important atmospheric channel, connect-

ing the northern Horqin sandy land with the southern

Bohai Bay. As a coal resource-based city in the north,

II IE.ITII
CONTACT Xiaoliang Zhao @ zhaoxiaoliang@lntu.edu.cn R Environmental
1 23000, China.
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To Whom IT MaY Concern

This letter serves to certify that Dr. Keshav Walia, a distinguished faculty member of the Physics

Department at DAV University, Jalandhar, has been actively collaborating with me on a range of

complex research endeavors in the field of Terahertz Generation since Decembet 2021 until the

Our collaboration extends across various intricate research problems pertaining to Terahertz

generation, wherein we have been diligently exploring innovative solutions and advancing

scientific knowledge in this domain.

Moreover, we are currently in the process of formulating plans to mentor several Master's and

phD students, fostering a nurturing environment for their academic and research growth.

Additionally, we are exploring avenues for student exchange programs between NIT Srinagar and

DAV University, aimed at facilitating cross-institutional learning and fostering interdisciplinary

collaboration.

Dr. Keshav Walia's dedication, expertise, and commitment to advancing research in Terahertz

Generation have been invaluable, and I look forward to our continued collaboration in the pursuit

of scientifi c excellence.

Sincerely,

Dr. Vljay
Assistant Professor

Department of PhYsics

National Institute of Technology Srinagar'190006 (J&K
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