[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

VPV bl g ks o) ojleds oV Al (S5 58 gl slo imghy 4 285

A NMos s
Vo198

3 Jrkss S35 5505 5 4 b NGL a3 Slayle (slod (5 o

Ba:LuF7:Yb*, Nd**, Er**@BazLaF; _wils

Tkl Gl Y gy Jeelond ool et L 5y

Oyl il conyls olails oS suSiails «Suudalignl 5 Sigiodsil sla gt olSasle;]

o s o . E € 2
Ol ipnle iy (gl =y dd 5 95 5B oKV

0uS>

Alie Sledsl

Sbybs b oiws e slolo jo s cwled e g Gﬂ (385 (6 S o3lul Coenl
59 el 0als Lo (Sigisdeil slo K dawgd (gl Sliass axgr LB 5l cel

SIY il 3 2l o Slydgil Les ) dianly Gl Sad gy b allie ol

VE-YIONS il s
VESYIANY il ol
VYUY ol

wNGL xeks 55 lole slos « BarLuFs:Yb™, Nd¥, Er** @BaslaF; atugy-aiws
Ol i b gl Yo slo, Sl 9l cnl 9o 6 S oslil quled e 5 ST 50

dasine | ey nlple WS oo (U e 4l )0 (S53s8 (s yegil WA (5358 (pair

2588-493X : 4l> L

2588-4921 : SuigiSI slL

Lp o OMYT wy—w ‘54&4 )lﬁ é‘}c 9:[) g_;’L‘"b Q)S.Lo.c 2y la ‘u|).>9.»l.v tS‘b

Q|94.c O Er3* /Yb3+/ng’+ 03 od,:.)}/'l LSL“QB:’. 9 BasLuF; u»a").?l.a L costoy LngbQﬁ

Jsins odiuns g

E.heydari@khu.ac.ir

Slp ol 5l A sl cass & K ol )5 &b caing lgie 4 BazlaFr g alas

lod Cowlus Lol )3 il a0 Yo G110 g0l jo grnds 55 Olube slos (5 0505l
Dgds oo oolaiul oo 0\ PK?

miles o Siisisdgil sl K Aoy o oisl3dl hos o35l otls 5 5ls

Jsb b 55 il (ol b (golgegil o puils 8 ciulidl Joous
@olsegil Koo jle 4 b (355305 (20l 51 5 olsS zge
AT (e gedy (nl s (S gslas Cools
o el has anlp ol 4 &5 WSyl ws
PielSe O L a8 wily oo has o aTE S asS o

FRRV-P)

Sl o)l 5l Saiy bt slal )0 poe syl 5l (S Lo
G35l g arwgs [0V ] ol mio 5 (S b S
i Sl 00 oo rzminw (6l asaz dlgegil cln 4 yoxin

SxSoill sln (Son J9o8 (olacaaglsiod Slge bl 2 Les

eyl o150 a5 ol 00,5 sl lod yu g 5900l 5l Les

Dot S (s JEST Al e (s3 J

39l [V £logs o soliul Ll (il yee Jsb 5 oo wiile

24


mailto:%20E.heydari@khu.ac.ir
http://dx.doi.org/10.61882/jmrph.8.1.24
https://jmrph.khu.ac.ir/article-1-237-fa.html

[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

VY Ll g 5l ) oplonds oY ol (S0 38 (199 Lo gy 40 o

Sygo d a5 diZwd b S5 S Sl ol 58 Slule
N gams x5 Slale Wigd ol 55 2l 5l o
Slale cpl Bi> 5 0] e olas & guied )l g 4llax
sk 55 5Tl Slale cnl el 3loges cxess 55 5
3 Slule sl (oo laz alizee (glizl 4y Gugas 5 2l 5]
ol (550 (055,000 ied ()5 5,000 Slge (anb
I8 Slole ol oad LS55 (559,008 5 (5 3l pamnie a5
dlgils plea 4 S dlge Ol a e
A3 0150 o i 5 (b 55 a5 s 3las ol J5SUse
Slule (Koo Gl 5 GBgnl (Bs (bign (U155 o0
s 6205 b 5 Slule aites ab 55
Slare 4 oyl oolaiwl oo IS ol alex3l oo jls Sglite
Slge p (e iliie DY gazme 4y oS by pondy 2y STye>
Myl b S Gl wisd oo Jas (ol
2 S b b B Slule ol cip 5 S
B e 3 e S b 4 gl slaghs,
5 5 cd gl oS5 el Ll cel o5 wilass S
B slule Ja 5 Jor g 65 oo bl ogd e
Sl s )b logyos5 @ 5l g ol 4o Sl (xl
o i (gl x5 Slale oyl Lol Sliezs g
e omb les LYL lad a i g o o) p3 095 e
S Sea e oud gl oyl cnl sl
b ploanld (b Lal o b ogd (oo ooliw b sty 2y
505 s olisn 5 ol wilise glales 4y o Lo il

[¥y-y. ]».\43....\ Jo Q] )| d}lf C;Lmob)ﬂ)é

2 eonlple S o Wyl 515 g cull mlio o cage i Led
oo 0T Luils )3 _iol38l o 36l 51 Liegy ol
« [¥Y]. BazLuF7:Yb3*, Nd®*, Er¥*@BazLaF7 laostsY L
Slule sl e So 5o Lod (Sigisdsil K lsie
dlie ol ) 095 so oolital Les & yllas (sl ¢ ansbs 518
ol (i b (g, S4 aS Guilaieg] Dol Zes

ol a5l eolaiwl b ogd co oolaiwl Lo o5yl sl p

25

O Gl ol yo e L2l o 55 Sorlee 5 059
Dyavlewl plshaie cmlil bas g5 Jlsl wwls
o5 AL Ot iz b 9o uilS B (il has o34l
P 4l lagl (ot s anlp o b 5l 5 aiS e Dl
65 JEl any 1,8 08 o o 1S e Jsb g 5V (551
O 2z b g Jlgte i Jold oS widl oo BT g2 90
ool FelisS zge Jsb 50 5551 1 0 So b g 5 oS
OF P 232 b wgd (oo bl ouiS whoo (lyie 85 ol o
Oyl 098 (o0 A5l 095 At Sl 515 gl 4 4y >
Do oo dizlid oaisS Jled lgie 4y a5 (pgd oy iz Sl >
O eonlple el (s 5o sl g 43Sl Sl gl L
395 4l Sl 4 9 WS (o0 Jiie g0 (g2 4], 095 (351 Ul
Sl 4 pgd gigd i b oarsS Jlab o1 5 e 035 (o0 5L
Sl 5l (Sgigd i 50 090 (o0 a5l 095 pgo ALK
woaisS Jld a8 Jl> 0 [V Flass o il poo axseSil
o Sab 9l cnl sblie alox 51005 (0 5 25 b Sl
Aol @ azgi b .0,S o, Lil suiie § SO )L Gl slaail 4 g oo
gl Gl el Dslie o b (L2659 5 25Kl 0 g Job oS
S ol 0,8l (Toas Sl (b 5l (2 & ol 0,
Camd 9 W5 (o0 § S ol AT e 3 SIS &5 5
6o Sig ol [YY- \Whass o @l 1) Je pog 4 JuKw
Sa)l8 sl ool 3l o oo ceely ((tal38 1o S35 598
(S)l0 gl oy eS| i oo Liomiw dez 5l glos S
G980 Sladeily den o8 e 358 oslinul Gloyd 5 (Al
Looad oagVT a3 ol hos &higl a5 (loslall
o slecasgaze @) JLis 4 ojlsen Glidre wijls laagbsy
ol eusgams cpl alex 5l [YA-YYlaxtis @l 34l
033 il ol wile Bl o (uiliiiag)
iz YA 25en 5 5 bags Ll o Guiluaios)
o B sl Bl oo Dly39l i b oS ©)90 (nl 4 sl oud
ldgl uilacasgd ool ol cely aiwg-aies

Aigd oo oSGy b ouls x| ol 3 smlidl baus


http://dx.doi.org/10.61882/jmrph.8.1.24
https://jmrph.khu.ac.ir/article-1-237-fa.html

[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

O g g0l s b

Ol sl Rl s ¢ (010 )18 (grb 55 Sl (g5l
5 0l zoz (Sloplops [ Xar gwie S lawg ool sl
2D 35 pele (65555 yed (S5 yegil WA+ LSl jee 5l ey
Sl 55 el T s Sl T e

sl 423 5 & 50 IMage] L1580 p 5 5l eolannl b ol 3436

\ G v
f R
Fagi e pla Ty // .

¥

’ Lis Seigih o

oo Ol s o Oyl gl (il s (Sl pleass ) JSSS

b aidl ¥

PR dwgmates D396l eghy cal 5o
oolarw! BasLuF7:Yb3, Nd*, Er¥*@BaclaFr .l5,
Jt 5 Slizan ot il b TEM s (Y IS8
5 NG D% 00iiS Lol 5| oS 5 (551> 45 Bacl U7
Liogy g Ahwd lgie 4 WY slagg B s Jlad
&35 Jlogel (LF UKo ams o olis |y ol BazlaFy
Crizma S so Lt |y 0,356 VYo bl 3 &3 o3l
BacLuF7:Yb®, Nd¥, &ldgl o5 aas e glas
o bgie sloojlal b 1S, j5b 4 EX*@BazlaFy

Llodds jiw yieglh Ve -Fe

(!

26

DA 4y S dod 5l az,0 0 0 EPFY 0SloY e Lo 4 aitisly
B> b i Sl (] 0,05 o0 D0 Les (5 S0l cadsl
Q) i laebl abai ¢ 55505 58 et 708 Dbl
095 dgue b sl slagyg b Sb slajly aas (o
S50l slos polie 5l (65385 (et Lo o o2U slacicl

RER 03

Gl gy —)
BacLUF7:Yb3, Nd*, |l hos aiwg-aiee &f,340
b 5 Glole ol a4y S, s, lawss Er¥*@BazLaFy
alibmodind A i 5 o9 S e oS53 51 NGL
Gy Spbie saalie 1 S5 o o5 ghiles sl llS
ol sy 45 Canl 00l ol oS aliims Ky ygensl oIS
TESL- o,5 oLoll DS18B20 Les jgunins ¢ Seigisdsili ;S S,
ly ol oad o Jlow (b2 (29,5 5 5999 9 0005 4902
FO IS8 (SSigdeil Sam) iali¥l o oldsl o
S5 gial -0 03ltel (APTS) M (S 351 (5 5 S 55|
0355 5 gl LB 41 i S by D (oS5l 55
ozl labaize (31 oY e 0900 a3, Y (59 9
S9! 65 Jngnsiol BB Sl 255 o0 ouilinz Sk
Sebee Ay, o) 69, SLdgl alolidly g 4t 1 M
b (gl CCD100  Jow Thorlabs (s,5 ziweal
oS el oas oolital ) SE Sel Gledus 5 e uilacioglyisd
e ams oo GLas ) ylegl Voot (290 Jobo 03gaoe
“Sre e b 5l D3l Qi anulre Gl (i (i
( Avantes-Avaspec-2048 ) ala Jow (UV-VIS)  aul,é

el 00 oolazl

I 0, ‘_55\,.,.‘\ QL‘,%% 5 waLo.w ed (5 5 o3l QLQ%?:
Sk hRes (wie b9 )93 n jlam )5 B 098 o0 csalin )
o 5 B S (oo oy GBSk pe Bl N - (S5 alali Ly
Oldsil) Lo (Sigighelll S 4 |5 qwae 5l e

Sk w5 S 5o sgmin) Wliee (5 (ol Bl


http://dx.doi.org/10.61882/jmrph.8.1.24
https://jmrph.khu.ac.ir/article-1-237-fa.html

[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

VY Ll g 5l ) oplonds oY ol (S0 38 (199 Lo gy 40 o

)90 Lol b poss 5 )l g a5 Slule g9l

285 B o

541.2 nm .
(I

5

s

Fnd

(7]

C

L

1]

407.4nm  522.8nm
0
400 500 600 700
Wavelength (nm)
104 = 5228nm ¢ 541.2nm
190000005000,00540000 P00 00000000000, S00P0sonsan Rt (@

- Mean= 0.94664
z 0.8 1 Standard Deviation= 0.00784
>
206
[}
=
8,04_ Mean= 0.26505
g ) Standard Deviation= 0.00512
z O 2

0.24

0.0 T T T T T

0 10 20 30 40 50 60
Time (min)

sk 2 (sl Josed (o gl PL logas (il ¥ IS

gl OFVY 5 OYY A zge

K8 (Sews Lo 4 il g S plaie (ol 4
Fer Se Sy 2 o8 sl e D3 Sl e
I N PR U PRI PEW:
Gl PFCe i b 05 J o o 5 Slle 5l
ol S 5 eold da inled S ol o 4y 4l o i
lp DUE 50,1 1,585 S0 5l g s 41,8 0aiiS o8

A oolaiwl Led o e
b oo ooV Luils )8 iulj8l bhos &l )dgil sl by

Gl b e (Sisishsil sla S Hlsie 4 daaslsy

o Sl pleasz jo (b 35 Glnle s o Lo

27

404

w
o
I

Percentage (%)
N
o
I

(o

10 20 30 40 50 60

Diameter (nm)

Ba,LuF7:Yb*, Nd*, Er*@BaLaF; <l,35k ojlasl a;563

W5 slapgiss 5l esliial b (258l 5l Gy 23556 (0l
3 om YO (glaygy eogds o Sl (Sly (oo T 0) yiogils
395 §51 s 0950 2F5/2 5Kl Sl 4 (5598 e
w3l 2l SIERT (g g 08 e Jae BT slagg 4,
od3 jrw ol Djg0 4 g 09500 Hlasyz 4L Sl 4 4F)
digb by el WA 1S g 3 Sl jgee e diged (U S
FAVLF 5o Gl sl Sy () Y USS w058 o0 e s
5,15 35z 2oyl SOOY 5 yiogili OF),Y «yesili OYYA «j2agil
Sl () VUSS 095 (0 0000 Joms Ky S (IS D900 445
Fagil WA )5 b pglae (255005 ad3s Fe Jobo o |, PL u
(0) S Bl ol 3 o (8,503l (555 grimsniels 5l oolizil |

5 ce 555 o3Il (1) ala ) 5l eslizal L

__ Standard Deviation

o= x 100 (1)

mean
5ol OFVY 5 2agil OYYA 250 Jsb sl (0) ot Gl s
Oz (6l Cudte 4ol G aS Sl (10 AY) 9 () ,AY) i i
SLy9850r0g) Lansgs oS el (5550l Olgi 5 SYsb Glej ol
% sal3¥ s S35 (aled Gl e oz LB T

Ja*m&“ow&;ﬁ;p‘m@wm)wdly;g


http://dx.doi.org/10.61882/jmrph.8.1.24
https://jmrph.khu.ac.ir/article-1-237-fa.html

[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

Ln(lsy, 6/541.2)

-1.15

-1.20 4

-1.25

-1.30

-1.35 4

-1.40 4

-1.45

O g g0l s b

(=

334 336 338 340 342 344 346 348 350
1000/T (K1)

Dl (e o (0 lod 4y Cond ol Ol s () F S

Lo &l s a5 LN( 5228 /1 5412 ) sboSey

jwj)dd‘)éoé.ny‘wbdawmb};b@bky,a
b K g5, st AE [Y0-YF] «(¥) abal, 5l ooliu
inlS e Lo T g sy

dR _ _  AE

3= ar = Rerd)

©)

u-.’.‘]"l"’ RGOV IR VKL 04515 AIEAY 5 &Loé w.wL...?
oo o ¥T Luils )8 iol38l has lydgil ceds olgs oo
oo a0 b g0 lgie a0 Er¥* o0ssS Jlad 5l as casloY b
wboo 03gume 10 9> Cowlus slls cnl 0,5 oolainl

S 9 (65 Az Y

glio ;5 Lo Gds 5 ST sl coulained (55505
Loy Crrod 5o el 10593 5 (VL Sl 1 (contig 2y
00T il 5 ol s Sl3gl a8 ad ool oles
00iiS e 331 5 NOP* o EF%* 0aiiS Jlab (glays0 b oo
Lo jo Lo 4y ol (Sigigboli S (lgicar YD
Sl ok o Jle ooluly bl reb 5 Clule 5l
U5 F g8 Sl jleolaiwl (ol pogdle sl adBo e

QS o Sgute |y Aoy g g8 Ol Bl S (555500 (6

28

099 oy 5l Led Gromins (sl (6595 melass 28,5 )18 gy 2 990 )
ool by oSy 8 51 (oly oo 5o e S50
el ol oaly las VS o uils 8 Las il has ol jdels
slp aids 50 fd (oo ¥ by 85 b Sl my S
W55 ol ooliul (oSl 75 )3 @y 5B Ol G ol
sgminn) lS B (alBl has Sdell (25500 sl (s el
ol jgamnins Sl (rolesl ol 50 b soliiwl (Les 0 wlo>
5 0z 5 Slell oSl oolizal b lS 3 o238y s
ol oo Galidl ol T il az o Ve @y ol 5 sle a0 V0

A (5550 gz a4l N0 pleal oy b i cinbs awgs &l 3556
gyl b ool e csnlin (@) ¥ USS o a5 job les
a0 ¥ b o5 ool az,0 V0 5l Lo aol38l b ol ol s
Cely gaoge pl WS o oy melS b oad ol 3 sl
SaS L Leo iz (gl colin (lagails @l 355l ol 4S540 o
L PL s (605 o3lail () ¥ S anidls (o o
Olid Lo e Xegil OYTLA 5 y2egil 0FV,Y sy sl
Ol Dol Ok s 0aied lid gx e s, Klid aes e
Yo U ol )3 gluwaz,o V0 5l Lo a5 gloj ccwl Sy 90 (D)
NPWHES S PP RCE N K B FEURCL g NUES S I g P ESp
odgazme o |y ps3 sy, S canl -+ APY T i b as
3 L &b S e oo las ol Kl a0 ¥ B VO oles
bl oyl s g cinls 0591 Gy b sl aiisls | g

PRGOS UR [ PSR S [ve-va] «v)

R = In(Isz28/1541.2) 2

]
El (!
8
e
‘B
8
IS

0

500 520 540 560 580

Wavelength (nm)


http://dx.doi.org/10.61882/jmrph.8.1.24
https://jmrph.khu.ac.ir/article-1-237-fa.html

[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

VY Ll g 5l ) oplonds oY ol (S0 38 (199 Lo gy 40 o

dot optical temperature probes, Appl.

Phys. Lett. 83, 3555-3557, 2003.

[6] J.Lee, N.A. Kotov, Thermometer design
at the nanoscale, Nano Today 2, 48-51,
2007.

[7] L. Aigouy, G. Tessier, M. Mortier, B.
Charlot, Scanning thermal imaging of
microelectronic  circuits  with  a

fluorescent nanoprobe, Appl. Phys. Lett.

87, 184105-1-184105-3, 2005.

[8] M.A.R.C. Alencar, G.S. Maciel, C.B. De
Arau” Jo, A. Patra, Er3+-doped BaTiO3
nanocrystals for thermometry: influence
of nanoenvironment on the sensitivity of
a fluorescencebased temperature sensor,

Appl. Phys. Lett. 84, 4753-4755, 2004

[9] S.V. Yap, R.M. Ranson, W.M. Cranton,

D. Koutsogeorgis, Decay time
characteristics of La202S: Eu and
La202S: Tb for use within an optical
sensor for human skin temperature
measurement, Appl. Opt. 47, 4895-

4899, 2008.

[10] L.H. Fischer, G.S. Harms, O.S.
Wolfbeis, Upconverting nanoparticles
for nanoscale thermometry, Angew.

Chem. Int. Ed. 50, 4546-4551, 2011.

[11] C. AltaVilla, Upconverting
Nanomaterials, Perspectives, Synthesis
and Application, CRC Press, Taylor &

Francis, Boca Raton: New York, 2017.

29

w28 1) Lo (5,58 slags S oIl o iy wds Sl nl b
Elagle gol Sh 75 Sy 31, Lod Seigisbil K iS5 o

Slr v S5l 65 Jmgnginel Sl ooliinl b ol 58

ol F gl azyo Ve BYO sboles jo wul ol s,y o)l

o9 Q)S-Lb-ﬁ 2o sglm) IRTRC TN 6]4> C“’L’ b aS ad Cowls

adsls las 1y og

‘;;‘é)u\ﬁ 9 ’&M” 3y
ol &80 opl chegh 9>ty g i 5 a3 55 oRAYL
295 g0 S b ol (Jle oles

&b

[1] P.S. Dorozhkin, S.V. Tovstonog, D. Golberg,
J. Zhan, Y. Ishikawa, M. Shiozawa, H.
Nakanishi, K. Nakata, Y. Bando, A liquid Ga-
filled carbon nanotube: a miniaturized
temperature sensor and electrical switch,

Small 1, 1088-1093, 2005.

[2] S.Wang, S. Westcott, W. Chen, Nanoparticle
luminescence thermometry, J. Phys. Chem. B

106, 11203-11209, 2002.

[3] S.A. Wade, S.F. Collins, G.W. Baxter,
Fluorescence intensity ratio technique for
optical fiber point temperature sensing, J.

Appl. Phys. 94, 4743-4756, 2003.

[4] Y. Gao, Y. Bando, Carbon nanothermometer
containing gallium, Nature 415, 599-600,
2002.

[5] G.W. Walker, V.C. Sundar, C.M. Rudzinski,
M.G. WunBawendi, D.G. Nocera, Quantum-


http://dx.doi.org/10.61882/jmrph.8.1.24
https://jmrph.khu.ac.ir/article-1-237-fa.html

[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

Ohlen g ol i L

nanoparticles for microfluidic

application.” Applied  Sciences 10.23:

8353, 2020.

[20] Lei, Pengpeng, Jing Feng, and Hongjie
Zhang. "Emerging biomaterials: taking
full advantage of the intrinsic properties
of rare earth elements." Nano Today 35:

100952, 2020.

[21]Haase, Markus, and Helmut Schafer.
"Upconverting
nanoparticles.” Angewandte Chemie

International Edition 50.26: 5808-5829,

2011.

[22] Auzel, Frangois. "Upconversion and
anti-stokes processes with fand d ions in
solids." Chemical reviews 104.1: 139-

174, 2004.

[23]Wang, Yong, et al. "Construction of

multifunctional lanthanide-based
nanoparticles Ba2LuF7: Yb/Er/Ho for in
vivo dual-modal tumor imaging.”

Optical Materials 128: 112369, 2022.

[24]Zhang, Fan. Photon upconversion
nanomaterials. Berlin: Springer, Vol.

416, 2015.

[25]S. Sivakaminathan, B. Hankamer, J.

Wolf, J. Yarnold, High-throughput
optimisation of light-driven microalgae
biotechnologies, Sci. Rep. 8 ,11687,

2018.

30

[12] DU, Kaimin, et al. Nanocomposites based on
lanthanide-doped upconversion

nanoparticles:  diverse  designs  and
applications. Light: Science & Applications,

11.1: 222, 2022.

[13] F. Auzel, Compteur quantiquepar transfert
d’energie “ entre deux ions de terres rares dans
un tungstate mixte et dans un verre,
Comptesrendusdel’ AcademiedesSciences,

Ser.B 262, 1016-1019, 1966.

[14] V.V. Ovsyankin, P.P. Feofilov, Mechanism
of summation of electronic excitations in
activated crystals, JETP Lett. 3, 322-323,
1966.

[15]Habibi, et al, 3D printed optofluidic
biosensor: NaYF4: Yb3+, Er3+ upconversion
nano-emitters for temperature sensing.
"Sensors and Actuators A: Physical, 326,
112734." 2021.

[16] F. Auzel, Upconversion and anti-stokes
processes with f and d ions in solids, Chem.

Rev. 104, 139-173, 2004.

[17]Liu, Xiaogang, Chun-Hua Yan, and John A.

Capobianco. "Photon upconversion
nanomaterials.” Chemical

Reviews 44.6, 1299-1301, 2004.

Society

[18] Drami¢anin, Miroslav."  Luminescence

thermometry: methods, materials, and

applications" Woodhead Publishing, 2018.

[19] Mazetyte-Stasinskiene, Raminta, and Johann

Michael Kohler. "Sensor micro and


http://dx.doi.org/10.61882/jmrph.8.1.24
https://jmrph.khu.ac.ir/article-1-237-fa.html

[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

VY Ll g 5l ) oplonds oY ol (S0 38 (199 Lo gy 40 o

recovery processes under variations of
feed compositions." Chemical
Engineering Research and Design 91.7:

1272-1283, 2013.

[31] https://www.investopedia.com/terms/n/

natural-gas-liguids.asp

[32] Wilhelm, Stefan. "Perspectives for
upconverting

nano 11.11: 10644-10653, 2017.

nanoparticles." ACS

[33]Aggarwal, V., and S. Singh. "Improve
NGL recovery."
Processing 80.5: 41-41, 2001.

Hydrocarbon

[34]Li, Hao, et al. "Multi-Mode Lanthanide-

Doped Ratiometric Luminescent

Nanothermometer for Near-Infrared

Imaging within Biological
Windows." Nanomaterials 13.1: 219,

2023.

[35] CARLOS, Luis Dias; PALACIO,
Fernando (ed.). Thermometry at the
nanoscale: Techniques and selected
applications.  Royal  Society  of

Chemistry, 2015.

31

[26] X. Wang, K. Bao, W. Cao, Y. Zhao, C. Wei
Hu, Screening of microalgae for integral
biogas slurry nutrient removal and biogas
upgrading by different microalgae cultivation

technology, Sci. Rep. 7, 5426, 2017.

[27] F. Vanden Bussche, A.M. Kaczmarek, J.
Schmidt, C.V. Stevens, P. Van Der Voort,
Lanthanide grafted phenanthroline-polymer
for physiological temperature range sensing,

J. Mater. Chem. 35, 10972-10980, 2029.

[28]S. Wang, J. Jiang, Y. Lu, J. Liu, X. Han, D.
Zhao, G. Li, Ratiometric fluorescence
temperature sensing based on single- and
dual-lanthanide metal-organic frameworks, J.

Lumin. 226, 117418-1147425, 2020.

[29] T. Chuasaard, A. Ngamjarurojana, S.
Surinwong, T. Konno, S. Bureekaew, A.
Rujiwatra, Lanthanide coordination polymers
of mixed phthalate/adipate for ratiometric
temperature sensing in the upper-intermediate
temperature range, Inorg. Chem. 5, 2620—

2630, 2018.

[30]Getu, Mesfin, et al. "Techno-economic

analysis of potential natural gas liquid (NGL)


https://www.investopedia.com/terms/n/natural-gas-liquids.asp
https://www.investopedia.com/terms/n/natural-gas-liquids.asp
http://dx.doi.org/10.61882/jmrph.8.1.24
https://jmrph.khu.ac.ir/article-1-237-fa.html

[ Downloaded from jmrph.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.61882/jmrph.8.1.24 ]

A N o
...-4/ of}' J 3 v’: Erg
P '

JMRPh. (7)(1): 24-32, Spring and Summer, 2023

Measuring the temperature of natural gas liquids (NGL) using
Ba:LuF7:Yb®*, Nd®*, Er¥*@BazLaF; upconversion nanoparticles

! Parisa Shirzadi, 1* Esmaeil Heydari, 2 Razagh Hafizi
! Nanophotonic Sensors and Optofluidics Lab, Faculty of Physics, Kharazmi University, Tehran, Iran
2 Serkhon and Qeshm Gas Refinery, Research Unit, Bandar Abbas, Iran

Article details

Abstract

Received: 2024/08/06
Accepted: 2024/12/02
Published: 2024/12/10

ISSN: 2588-493x
eSSN: 2588-4821

*Correspondence email:
E.heydari@khu.ac.ir

The importance of accurate, real-time, and non-contact temperature
measurement in inaccessible or hazardous locations has led to a
significant expansion of research into the development of nanophotonic
temperature sensors. In this paper, the temperature of natural gas liquids
(NGL) is measured instantaneously and non-contactly by investigating
the temperature-dependent emission intensity of BaLuF7:Yb®, Nd**,
Er¥*@BazLaF; core-shell lanthanide upconversion nanoparticles. These
30 nm nano-emitters, emit photon in a green spectrum by absorbing
multiple 980 nm photons. Therefore, after characterizing the
nanoparticles, by examining the thermal performance of the cubic phase
Ba,LuF; nanomaterials doped with Er®* /Yb** /Nd*" lanthanide ions, the
work function of this sensor was obtained, which is used to measure the
temperature of natural gas liquids in the range of 15 to 30 °C with a
temperature sensitivity of 0.0016K ™.

Keywords: Upconversion nanoparticles, Lanthanides, Nanophotonic sensors,
Thermometry
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