@&3;‘0\] 1SS N: 2583-3510

SRUJANI: Indian Journal of Innovative Research and s I R D F
Development (SIJIRD)

Volume-5 Issue 3, July-August 2026, Pp. 47-55 edit()r@@srl_lj;mi,in
Bi-Monthly, Peer-Reviewed, Open Access, Indexed Journal WWW.srujani.in

NG 303@@71@0 BB BRIFONTOOOIDNEG 5UoE SN siéu%as :Sodgi%:
20T IR, VG0N
BWNAE3 AW, N0
TOBRCTFTD DR, TS VSTOR W) WTOTI @(350335 NN, daézirada

<
DIDTVAOOD, VRIFNORRES, ByBET.

Abstract:
TRIONTOOVNIIT  F0Y 85, WSTAT DX PoIZ  FRFINTX, &V,

TOOODIF Torve &2}595 FADOOT FOTFRZPD ©30F mag’agﬁa’i & &b asd’cf)a’,
OHDF DX FooIReET FeRGENY FopOF TOTFEANY IS F0ZeRINe LFFAD)
DFCUDIE, TYER-G T, NeTT 0l 0R DR A0 SPTTTOIT F0ZeYIN0
AOFF FOTFR ABFONPMIS. ID eI 79 0T, YIFET QeDeROrT, 9TTROF
OFERENY DT BRECT E5T° FOZJRIN0 FERFINY HI0DW, TPITLITN 25003
DEFLD SOOI, S FOFeRIND FIRFINY Sp0F, D, DX ARG, TITONM
PTVEDG TOBINFOORNS, 5O BHFCT, HIITLT TOCE DI TOFOCAL ZIFAD
SINIX) Yo NWICXAID, LoeloN, JIT FOZLRPIN0 AROTTOCNE FOTFHD DTINTIT
ATGT, 52908 DX AT TR ADITRNS.

Keywords: &ed  J0325p3, 2908 FOOF®, 3de-303eRF,  Tod0LE  TOCE,
SRAONTIOOD.

Qe

SWRORFEOHNH SPFR Tnosded  MWFSIRND. B ITRZIMIR, oY
DITOAT, WO $3, BeREY Tente Togs  OVWOPRE  Fockemdy  wE  gRES
QRAD, TAOMT WA, TEdrRm  OROFRNT  STTT  whed  mnamen
TID m{aﬁgeogﬁ%ﬁd_ 29 w03, IV BB HoodweR3
FonbROE oSy, wndemnwy,  SRNIOD BNeFFORSRMZT. B3
Soney, AW, OB soegdnsd, IEINY  DTFROE ey o
%R, 8RO BRBEAD onR RONBERBOWOT WP @5y JTOTToN

Seoragied WOR ST wWoomIch P TOTTIPS DT TEF STFIOD

Please cite this article as: zxntes, 2.0, (2026). IREI FOFRIAD T FWIONTIOOPNAY FUTIMY F2003
ROTBE: 20T AT, VPONT. Fad: YORADTT HIFT ST’ YR, cTeE3T OeReTE Lom BT T, 5(3), 47-55



SRUJANI: Indian Journal of Innovative Research and Development

(Relative Humidity) o938, ©@83cc$

soronsd (UV Radiation), moodns»9s,
FOLILTVG TN OWLONY i@ﬁ%e%dwdoé&

RO AT dae@w #ox&d% BRI

QO mtsémﬁtﬁ. audeodrn 3D
m&@om abcg%g@ QIO TONW

P TDF,  TomodAE oA ’wwer ¥ (Digital Twin) Sosz
(Deterioration) e.¢mrecHes, RRLRS® F0FWIND ISR T gPT
moTmHT KUz mgenvd FPraguode ©T0  3e-BedpnoR
CiPOE  TPRRVDDE, e BRI (Condition Monitoring) GEcH)
COMODNE TIONY WYE ) ImFodh PRI oDIesTeeg, TR
e, SemEnvmy  wEswen  D000bay BB B dedIPy
WIRRTHIB,  WOBE AW g  SRIONTOCRNYY Q03T Fess
Tomd  ARTTR,  OepFmony Do YT TOIEODNW  F0F 83
303,800 TpO ZORT, Wy WA, BT, IS Deprodes  BOTTBR DD
3337 9D CVODRPRDE  TORL DR TOFOTDTORING  DOLRTZ,
TOTOORF BemnI, (Chemical SPORTIN DFeAROIT.
Residues) e Tpemds  ©moodhzm, ROBREGIAD EVTieBned
BRODTE. B3 ZRTINTD, NI o AT JNeF3TR:  TAIORTOOD
SHJT BOTI P T RIS AYQHs  ¥08,  wHDs  w
Jed ITAIRENTBROOR BRI TRI Boo3ne3 TRFENT),  WNT
BRTWIRORT. FNFTIT FOTTTD IINW 50 8F-ToTOODNE GIAREY Tonw
SNEVENSIY] BT THBET, 3oRad BBRTE, LTOMEDVN
©IFTFRFTOONYT WP ToATLE TNEFBORRT.
HOE, WD MHIOEOm AT DR o 3w Fogmpny  IPOTRT:
TOROCOD m?\édé 202 m@ggﬁe@ﬁ msfx@—ﬁ"ngﬁ%, N 230386
oS DR, DaRORETT SN SeRT
33 FPTRF  TOJIFSOD oSN, PPSTTOBZ = [T QPOIND
ST BoFWIND  TRWIORTORNY TOOTTWOWT  TOROONAT  W$INON
TOTPOTD 3e33Q 08500 %033 GHOVSOL OVl ATV
WBRVBAYR, 0NN, TWVR-I0FWI3 ROWTI), TOSLORJYT.
HRUS [T 0808 BBBOH, . BRue OOEdHd T 3D
NSRRI, NET DERWTHR OB =Y WP WH RN e
BOs  AoUFER omeEnY Sheos oo  BREINY  TRTLE
STODTIO TR RRCRATNT LT waéegé Tone BEEL0TIY
%ﬁwﬁ@@mﬁm Tonp Sexo* 30@83%563
VOLUME-5, ISSUE-3, JULY-AUGUST 2026 ISSN: 2583-3510, Pp. 47-55 48

This article available at: www.srujani.in



SRUJANI: Indian Journal of Innovative Research and Development

TR TRIWR, VBONT
TRBRT.
. :’oﬁ*&d Roogme  WeWO: mo;-\’é@%
SRy @eogd  (Authenticity)
P3oIPNTOZ WOAT A DY
Oeprmdes  FOTTmD  IOINTR,
TETOORTYT.
RN Roogmo B, TVOTOD
QPOINK
mo:’g@é% Gajefelilelewy) SWRY
ROTFHRODY a8ews T3EIRGY
30@@3@@@3 QPOING WYB
NeaecTN BN AVOTIOWS
ROTEFHD  DPOSING NN, ORI
RT3 LBLOT IR ARIEE )
TORPODAE  TREROTNIR  WZTOERON

RBRT, DYDY FONFITFLRB BRI
BoZRINH BT HRRCRH.
@)

(¥) WERR-30ZmpST WIS

TRR-I0ZPIY w03 R, MIT
BONY GP3T W TOTOONAT  TRENTIY,
WERBROB TOF, T [ANE FOTIEODY
BRB FINII, AT,
RXo-Ga" @ WIR-TI0N0 B
[Ca(OH),] zeonomd, swadeen  =ns

M3, TRRT,  DINRS,
™ ed pOe)

08T BN
s b0) (e

(Calcareous stone) =03  OoDo-
ToLdper e 35003 IR
DDWFORROT  TUWIORT), MR
WYROOHIB. AT,  GDT IR

mmé’oéeﬁaxd, DAR—BH0I %m%ﬁrﬁ@ﬁ
RENIARPRYT 3259 080N BR3,

ZRERCPpcFT JpFe-Bocsion e 0
D03 BeBREVHAZODI, RF SRT
DROFT TSI,  WOTORTIT S0
D) mcﬁs@dsmoa ﬁaeeﬁw BoRT
BenzD, ONOZAL ST,

DFeq DF) HeJOF: WIP-TFENY
2YEOD BRT IRIIROOR Beowoedd
(Compatibility), FOOIN-TOTNE
(Vapour Permeability) =303 00088303

mE3ney,  (Reversibility) 20308z
TRRMOOOD  TOINTY T RETORORYTD
@3237135.

(8) NS WOdReBTOB WP wodee-
ONBONETI®:  TOTW@IOWT AGStple)
CoRPONAE  JeRNTR), IWORL  TOIT
ﬁol(’%o W) TOF DT/FO ﬁém QTOINED
@@%@pﬁ@%@d.

AREF  DAQONST  Gopermed: BT
RRT BeD-FOWORT FTONTJIY, VONOIIELD
RABT, @ﬂ%@@ B0  B85003

BBRL-DIDYI MY,  TOIPEOD  ¥0F
DEOFRTOIN IBTOMET.

0T SegTed:  TpewdeT, dow) W
BONT FRIJNTI, TS0 a’beeﬁwrﬁ
cjz‘%o\‘mﬁdoé @e@w‘ Clatnp) SR~
@dsﬁseﬁe# J0TH JOFF Y RO
BRTRTOTLY WIBLRTTT.

wodre-gedon®  Pseudomonas  stutzeri
J0BT  TOATTTRYT  W,Be0IPNTIY,
WP T WP RReEEINY  BoedDT
Sger/Ader B TED 37
TTEONTDY, DTIN DRI,

VOLUME-5, ISSUE-3, JULY-AUGUST 2026 ISSN: 2583-3510, Pp. 47-55 49

This article available at: www.srujani.in



SRUJANI: Indian Journal of Innovative Research and Development

(@) RRL" FoTFR @) 3D 0wy

3D ero” o avF) Pectlocmabis:
BURZ SONT, BIFRTDe ©T3 AT 3D
Brue” SPEd wg@e Digital Twin o,
TWHELD FH0D [IPBTT.
DoFFODYD woeg: (Non-destructive
Examination):
(XRF) =wos
BOO3 e FODI),
Composition), Infrared Reflectography
(IRR) o] X-radiography =weos
WeoFe¥3T  FPNS oV wxwo
WBNH JEOAYR, @onve Multispectral
Imaging  =owees  wRE  BBTANGD,
TOARPBT VHONI BRBSRMOST.

X-Ray Fluorescence
daeeﬁwoda RO
(Elemental

3D Losdorr: =NOT WFwe BFIRIBRCT
ponne Bes TSNy, (Replicas)
BCPOR  [WIET  Tonw  ROBRETIN
WFRLD YLTOINE,

(8) Al &3 10T ©70d8 [0dLom
Rooges

0T AZoned: med F Fonzmme

3nsandg  Temperature,  Relative
Humidity (RH), Light/Lux =@ UV
3TEANT, QTOZTRN 05T
SRBRTHIT.

gas awgavd  (AIIML):  weameos
DIEHBOD  DROT WVRNAD, Y
DRPIOE DI, BRF,  FIYANGD,

$T0RT  TOZTYONE agmg Sodiééﬁ
Decision-Support 2ew33s.

BT 1: MOTHooNT DI INES F2EpRs F0TFH DPOS/NY FPOIT DJeRB

ajbega’ NONT0F

AOOTEOONT DFOI

SReI &mﬁmbé NI

DNROLRS
B dBees

OLIOTOT DB §I¢T-
355008 506§%

TRRIT DZPeTR, IOTWT W)
eplelpinplel: mdgﬁ

BRICIT RTHOT
fir-x) <

0330087, Tomo0NAT LRI
gPET THFT

BIRRFTVOONYT, WTWITOONYT
B TG T

33, [0SO DR

QECRONY, FBRCRNCN, AT N
W & ) ~

VPO THTVENE

g0 g SRETTOT FROFRTT ) BRI PR
2ean3 Toed BT XRF(M@@@M%),- IRR
BR, DFeR? (s8N BTTRL), Multispectral

Imaging

XoU3mo W33
o ~

TOOTTIOCNT o3, O30T
B33, T ST

Nanomaterials, Enzymatic
Cleaning, Laser-based Treatment

030D

ODT ABN, Sgpdzégmfo

High-resolution imaging, 3D
scanning, Digital Twins

BORT B

WSRO TOFOONIBT woee3
35003

Green Chemistry,
Bioremediation, Safe
Disinfestation

VOLUME-5, ISSUE-3, JULY-AUGUST 2026 ISSN: 2583-3510,

This article available at: www.srujani.in

Pp. 47-55 50




SRUJANI: Indian Journal of Innovative Research and Development

3R dne [RWFoodeems BHEdE INEI
ROTZmo AGOING SITT DJeRED

#08 sepgdnsd (Organic Materials)

o sepgsmsd:  Relative Humidity

lewerch o Anoxic Treatment
(OTR[F/SMOFD WL MRVTLI  w88I)
LW HTE, RRFT PR, BTROFOTY
AL

IO DI PNOD BIJPEND: BRTT

sapeond  dmwomi Nano-Ca  (OH),

Slawp Nano-Mg(OH); 55003
QIRFTNY  ACROLE  weE W

Multispectral Imaging =vowes =PT
WIONY FAETTEO.

&Y D) HBoF: UV Beers meend
wes, Ted oord dmFas, Integrated
Pest Management (IPM) =085 203083
B,BRe-3 et
TORTS.

(Micro-climate)

doegs 2: X088 sopgdne (Organic Materials) 303 Roogme QGSIND

BREACH | BONRRECD sgfff; 30es FodgEe | sIRad )
x_NE abaa)s Fodensd 308 ?36%?1%30 B3N EN
TomOORAT
. Semod wogs, | Moisture 1 Apoxic Treatment Incolr_rt1patibi
measurement, = ity,
‘ Microscopy ~ Bes003
ewlelcio
Deacidificat
9Nd BRI pH Analysis, | Nano-Ca(OH)2/ | jon 333
& (Acidity), Multispectral | Nano-Mg(OH): | o=z %0?
NS WREY, WY Imaging Deacidification, | _ . - ~
BRI VRRFYT (MSI) Digital Archiving om0t
T
Cleanin
382y, UV Colour UV 28regs 03T g
HRO & BROE $30nh, measurement, N RYY, =D
39082 .35 Condition Microclimate B0
- mapping cases, IPM B0 E ORI
&
T
VOLUME-5, ISSUE-3, JULY-AUGUST 2026 ISSN: 2583-3510, Pp. 47-55 51

This article available at: www.srujani.in




SRUJANI: Indian Journal of Innovative Research and Development

wﬁdm
Materials)
o 10)e+1n] gepgS/1sd:  'Bronze Disease'

383N (Inorganic

IS dond Fone Zoxanmsd:  Ethyl
Silicate 3R, AFROIRSET WX
Desalination (v, 3riodwsycd) e

Qmessmnt Benzotriazole (BTA) w3 Pseudomonas stutzeri WS

TN TWT  HOBRGFIHYHE 3R Biocleaning.

QTWFO B3 VYVWT N, ARg LT DRIMD  FY AT Q-

YUOTROTT W, IIWF TIWOD  wodpedw  AOSY  90HFO3 A0

Nd:YAG d&exoe (1064 nm) <hweed  mnre Paraloid B-72  so3=

XedDB CeR0" BLeFT. DIoo=BEReod  (Reversible)  wowdns
WS

dneRE 3: wd3 3opgene (Inorganic Materials) 80e3 B0B3me GOINA

3008 30 FOVAWNFOD | W07 DJeRwo | INES FOTITO | BTOD W
R[NE ms% TOTENLD 3o3n%d AL QSANENT
Benzotriazole Sexc
doemn | TR RYE X-Ray (BTA), 350mo3s
SRyried @gfaescte Fluorescence | Ng:YAG ceor | 2208 Swwo
(Bo2/8250) [() Bronze rgj(il(?)Fzé\)?]- ez (1064 | Susmo (Patina)
Isease) grapny nm) TIT eT0D
Ethyl Silicate, | 3%° Z0R%
303 BON f’m@m Mineralogy Desalination, 3@03?53
& DoRSHE Ei3esoo, analysis, Salt Pseudomonas | Consolidant
0w, ¥ B¢ | chromatography stutzeri WFITT e
Biocleaning EERIY
POLT B-8ReI T Deerwg/mee
dasgas 5@38@;@9@ . Q03 QR
DAL & ® e M|crosc|opy, Salt | pesalination, | AooeT e
N, | s | B Paraloid B-72 | @R
©08R £93T00R
KoodneeR3 3R 8ned (Composite Materials) %ﬁ'ﬁ?&’ Lok F okt Evortntolot=v)

o  DerdEnd DB ayoew
Enzymatic Gegl ¥y T$od e
BRO3NYT.  XRF  DROT 0RO

FeRs Tone  IRR Dpos  Sersess
VBNT JITONY LTFONS.

(Taxidermy): QRFO  SAFITEDRFO
3emng Hazard Assessment, IPM monie
Specimen-specific Conservation.

VOLUME-5, ISSUE-3, JULY-AUGUST 2026 ISSN: 2583-3510, Pp. 47-55 52

This article available at: www.srujani.in



SRUJANI: Indian Journal of Innovative Research and Development

30eRE 4: Boodeed Boegdng (Composite Materials) 3Des Boogme GeINDd

sooggod | gowmotad | R | 30 doogm | emod w
o w -
R_NE maos Fodensd S08R aéé%ﬁ%?o Q808N
360 AT Enzymatic Gels Cleaning =ee
SFBIND | BLORBRHPIH Infrared (SBRT/ERSB) | oo 063
& . 2B, oeed Reﬂsgog)r(arflf:] Gel-based TTT T
ReedZned BE y (IRR), Cleaning ROYET T
IPOD
3ANFS 30830300, Hazard Integrated Pest e
BETOR TYOH QTHO | assessment Management <reo
' | (IPM), Specimen- | © 3e&EN90T
STon TORRONIT Pest e 5
i Jemnso monitorin specific AROD SOReLY
(Taxidermy) g Conservation Shplew

83 1 3DET ROTY HH) VOTOT THOHOD AT, BOIND

| ST SR

| S

| sRocipers e 49 DFess
|

N

‘ ioﬁaw TOTED MITOSRONT
|

‘ Non-invasive / Non-destructive meg (XRF, IRR,
| MSI)

‘ TN BPOFPBI (Risk Assessment & Hazard
| Assessment)

©3o TIFHT wdzy ok (Minimal Intervention)

‘ QODoGE FoTFme w88 & 3D weDIesc (Digital
| Twin)

10T / Al =008 Oepezdes Preventive
Conservation

VOLUME-5, ISSUE-3, JULY-AUGUST 2026 ISSN: 2583-3510, Pp. 47-55
This article available at: www.srujani.in

53




SRUJANI: Indian Journal of Innovative Research and Development

LVTROTOT

IR FONTIOODNTY ROTBIORI
moﬁz@% DB, DSTAT sms@@mﬂ
DeFrzdes xodgﬁ gem® 083

TTHERN WP0Y. AFTIET FOTIFHD
D2FH IRFoCd P, BONT
TOORF NN,  VOROCOD  TOTORINLD,
BR0T OFews, IWMNBW TOTIR I

RBWS 00 OeTTLANIT, TOXT
BO03Re2IAT Wi ;@ﬁ@osm
DBATRRORT. WIR-IoTWT, N

wo&raeésﬁopﬁ, RRE  SeRTT wWIBAW
mone 3D Gexot AR, QOTY, m%g)@e
QEEBOTT, VITROT  OFPBJRCAL [T
0T  ©oe03 AZonY RRJODIY
TOOTTIOWE  LOINTR  ATES,  [23F
BB ?\'b?o@d TOIDEONTJZ),  WBNAS.
ROTEme FOoFWIT  0NIFW!, T T,
ESTOVTDONT 0LNTOOT @eﬁo:’m@cj@oé,
TORZEBOD  WROY, P& AR,
DETORT mg@@% DD mo:’é@é%
OPEBIY, saag agﬁewd@o@ﬁ DT
DETEBTOO
9803023 e.
TVOORBFS NOFNO

m@zwgm R0LNTOOT

e Baglioni, P., Chelazzi, D., & Giorgi,
R. (2014). Nanotechnologies in the
conservation of cultural heritage: A
compendium of materials and
techniques. Springer.
https://doi.org/10.1007/978-94-017-
9303-2

e Blades, N., Cassar, M., Oreszczyn,
T., & Croxford, B. (2000). Preventive
conservation strategies for
sustainable urban pollution control in
museums. In Tradition and
innovation: Advances in conservation
(pp. 24-28). International Institute for
Conservation of Historic and Artistic
Works.

e Brunelli, A, Calgaro, L., Semenzin,
E., & others. (2021). Leaching of
nanoparticles from nano-enabled
products for the protection of cultural
heritage surfaces: A review.
Environmental Sciences Europe, 33,
48. https://doi.org/10.1186/s12302-
021-00493-z

e Cassar, M. (1994). Preventive
conservation and building
maintenance. Museum Management
and Curatorship, 13(1), 39-47.
https://doi.org/10.1080/09647779409
515385

e Cucci, C., Picollo, M., Chiarantini,
L., & others. (2020). Remote-sensing
hyperspectral imaging for
applications in archaeological areas:
Non-invasive investigations on wall
paintings. Microchemical Journal,
158, 105082.
https://doi.org/10.1016/j.microc.2020
.105082

e David, M. E., lon, R.-M., Grigorescu,
R. M., & others. (2020).
Nanomaterials used in conservation
and restoration of cultural heritage:

VOLUME-5, ISSUE-3, JULY-AUGUST 2026 ISSN: 2583-3510, Pp. 47-55 54

This article available at: www.srujani.in


https://doi.org/10.1007/978-94-017-9303-2
https://doi.org/10.1007/978-94-017-9303-2
https://doi.org/10.1186/s12302-021-00493-z
https://doi.org/10.1186/s12302-021-00493-z
https://doi.org/10.1080/09647779409515385
https://doi.org/10.1080/09647779409515385
https://doi.org/10.1016/j.microc.2020.105082
https://doi.org/10.1016/j.microc.2020.105082

SRUJANI: Indian Journal of Innovative Research and Development

An up-to-date overview. Materials,
13(9), 2064.
https://doi.org/10.3390/mal13092064

e Elnaggar, A., Said, M., KraSevec, 1.,
& others. (2024). Risk analysis for
preventive conservation of heritage
collections in Mediterranean
museums. npj Heritage Science, 12,
59.

e LaRussa, F. M., & Santagati, C.
(2021). An Al-based DSS for
preventive conservation of museum
collections in historic buildings.
Journal of Archaeological Science:
Reports, 35, 102735.

e Picollo, M., Cucci, C., Casini, A., &
Stefani, L. (2020). Hyper-spectral
imaging technique in the cultural
heritage field: New possible
scenarios. Sensors, 20(10), 2843.

e Pooja, K., Mishra, P., Tripathi, S., &
others. (2026). Nanoscience
applications for the preservation and
conservation of manuscripts and
paper-based cultural heritage: A
review. Discover Chemistry, 3, 137.

VOLUME-5, ISSUE-3, JULY-AUGUST 2026 ISSN: 2583-3510, Pp. 47-55
This article available at: www.srujani.in


https://doi.org/10.3390/ma13092064

