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Fig. 1. Schematic of physicochemical processes in plasma treatment of aqueous solution.
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Fig. 2. Types of gaseous and aqueous chemical reactions in-

volved in the plasma treatment of aqueous solution.
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Fig. 4. The effect of different Henry coefficients on the density distribution of aqueous reactive speciesl5!l.
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Fig. 5. The dynamic evolution of the reaction between plasma-generated OZ_aq and Af-amyloid peptide fragments.
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Fig. 7. The reaction network diagram of He + Air plasmal®l.
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Fig. 8. Flowchart of the joint calculation combining global

model and multi-dimensional fluid model.

WEA SRR 1 22 W) B R A S 3 o7
ATHE, AT RS T R AR R O (A R 0 A
AR AR SRR, (HARAHI D TR

). 205 L7 AR L R A AR, TR T
95%I51. NEE X LR, TRA BRI E A AH S 1Y
HERAE, BORIAE B AR A5 Ak iR BE 5 S g A I Ab
FR—BEH. FT RO E GRS, Bissonnette-
Dulude %5 82 g7 T 45 B ARG AL RO AR Liu
S5 PR T 28 G B IR SR AL AW 2 B K,
25 R A M MR BE S S i 5 SR 1R 25 /N
T 50%.

4.2 ANIEIRIWEERES X

4.2.1 IR EAR

i BK Bl 7 k0 S AR R AR T i B TR A A 4K
SEOCER, EAL I | WA T A T RE Y
FEAY ) BRI, —Fh oy e AR By, AN i
(15 | AR 1 A o3 A A Bl AR il 5 %1 g —
J7 1 DU FE T PR L. B [l A 7 VA AR I AR A
ZRE, 125 AT U KA A S 8 R i rhr [l 15
X R LA R R, AR R &
BTG5 25 S 70 403 I R AR, DT S AR AR
PIRERY. INSFCRAEEE R, HAEA R RS,
T 2 A AT LA TE] 0 1 2 % T S Y e B B B 43 4
Alves I Fiuzal®l 754 5 fi HIRE 7840100 45 R
VE R B FEA A TR B 01 80 Hh AR R

235203-12


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 74, No. 23 (2025) 235203

FAE AR R 453 T I641E; Carvalho 55 39 i B
Pl 28 P 28 B AR B O A FRL R it AR, SRR 5
B R A AR () I S I R REAR S AR
FE. BRI R GRS A S BT E
P, B MRS AE 22 4 2t B P AT BE SO T T4
gL T R 22 1] IO SRBENLE (5 S
WA FH ARG A 7 Il RE A 0 2 55 b R e iR 2
(YSENR. AN TE A A3 i 5 i 0 o) e S A i) 47
SR TR S A, B e IS 1Y SE R ECRE S
B 453 2 45 52 BIAR B 25 0], DT 98 2 458 28 1 3
. AR IHE T R YR S AR T o
FEOE AN A ZH B 43, Pad it Lt sk n] Mk 52
R SRR B P A A LT AR IE A S, s
AR e 0 0 . s ) RS AR B R, PR I e A R B
FHAEE.

Sy—J7 AT, PRECILS T 8 55 B AR BB Y
PR — et G 2R, JH: e B rry i AR A 1Y) £
SR, IR L 254 | SO S EL . AMR T34 A
S, SR P R T SRR ) T MR B S AR
T I AT TR A 2 FIRR 28 P 2 55 7 12 2T X R g
FZAE A DL SO T EAR A, Zhang 45 B9 FFH AT
LM LA He 1844 CO, S5 B FARIEAT T . 11
FRU 35 B Sy TR B ) 78 S Q00 5 ) R0l R T AR
fIE (PR L KT v 5845 ) VR s s A, DAHL I
T FTIE HRL B As [R A3 AT A D e S . 25 2R3k
W, BIANAE 18 2 42 12 2] SR, N TR 28 2%,
FIE A5 AR J07 b 45 3% Ik v il Pl 45 88— A A ek 23 i £ A
FN B JI2EE. NGt R B D7 A B
8P ERE, ORI A5 B RIS TR AL S Y BB O
FRATREH AT A, X AN AT 2 R 88 T2
2, IF B 2 S AN RE DR IIE. BRILZ Ab, iX
T 5 G 2R — ELgE ST, oA A s i 4 P 22
FE , QAR B AR S A RN R R
KFEIFFT. R T e loxX R PRSI, AR50 A2 T
Tz RIS B 7 v, AR R R T 4% HOR I
FIRRIEE T BB RN B4k pRE I ML 2R dl
PRI I £ VB 7 XA FR 3N, 2 > Bl X IS5
R A A BB BRI, NSO i 2 A BRI
> HABHE SRR 22 &R RAETRER TN
2% H HTTE S5 B R BRI i 5 J b v A 3
RS %= RGN I T R4 r9the
SEIERES

4.2.2 W3- IEIRF EAE

BACHE B Bl J7 ik s R RS T I A L
HAFUZR M B 3G, H i Tokz Y2y, w]
RE 215 B K AT B I PR R 45 21, W) -
X 2y v DU A B phe G A ] . ) LA Ll 22 Y
% (physics-informed neural networks, PINNs) f&
—FiE AT RAEZE, AT LR AR 2 2% FH 3l
TACoT TR e P 20 335 O 38 23 2. PINNs 1Y
F B EARAE T AR S PR A G O B2 B ik
TR R AT g AR A %) 56 R itE AT —
LYo, SN O R 2H P 2 ) W) PR SRR P 22
W2 rhr, A ORI I T Bl A T LR R AL R DAk )
Kawaguchi 4 7 gz L 45 PINNs (%) AR X 3K fig
SRR H iz i AR Y Boltzmann 77 R JE ST
WESE, T FUN 1 F 5 B8 A pR KR AR A e
ARG (Ar Tl SFg) R g 45 518 1 5
SRR PSR s B — 2, R I AR R T
. Zhong %5 188 {ifi F§ PINNs X — & B, 9L o T i
TRABISE, (4 il 22 26 43 0K A Fa A5 Fn ik
2509 Elenbaas-Heller 77 72, 1 i REF W4 % &
SR TR 2 AR AR SRR FERA S OB
T, FIAFRECT WL PINNs HURHS- R PINN
HEZR B — 4R T AR PERE, X SE AR SR
TEZ A RBIBEFE 8 5580 R Y A R i —
bk,

7 AR, TN R ARSI 25, Y2 0E B
AR IR TS B2 W, R S S B A A
S S H A S T T R WAL A 2 | YRR A
MELAHERR IR R ZR, BN SCHR [90] 58 488 T30
B I FH W 2 2] AR A T A S RS B A
TR AR X T ERHL ARG WA R, A
FHIH SRR A S A D) BE 4 1A A AP e HL T e 1)
YIGRAEA BO8T 55— 7T, RS BRAE DL &%
I AR L B 3T 3 F Gk T
JIr R A AR . X TR SRS A, T
A S T BRI AR, I TR e
8 A H OO, T TR AR SR sl A i ok
PFHAE AR Lo B 5 AR s B, IFAEL i 7
A 6 A ),

25 b, T AL B IR A B TR
Tk B AL B R | T AL 4R
AJFERE LRI, A8 AR FAOR A B AR A

235203-13


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 2 3R Acta Phys. Sin. Vol. 74, No. 23 (2025)

235203

5 RELEREE

ARSI GR AT B AL BRI ) 15 BRI ST, 4%
SRR M S B A B BERE, 2350 A EE A 2 B3R
W Ay BRI i 5 R RETR ] 3 N2 T, W2
B U2 R P SN RN AT T AR Y T B AT
TERIR. AR B MR O T, AR SC T 1 TR
$ O FORE TR A T BB R I ) B RO
A, EE R TR B AR R s S0
HISTHRO ; BT, RENH T 0T
) oA AR | R AR g AR R Y AR T R |
FEHERE 5 5 R 7R GERIE T I,
LA T BT e B S AL T AL SR | 22 JUREAR Y
W 7k LA L R R 50y 5 ) B B o 2 o 2% 25 2
RERRCHTIES, R T HARRTHT A AR S Ak
FHBILRI 75 T A9 ).

JEAEAHSCHI S OIS & e, A ARATY 75 A
IR ERE 3 IR IRABIGE. X TS
ORI, 072 BAR MBS BRI, Aok
IO A RS2 T A ST 325, AR A BE AR I =R
RO 28 IR S — SR, 17T
R ) ] S g . G AR A A AR
FAMIE, 73130 7 2 B3 5T oA HIBL,
T A RS AL PAASE A 00 B 5 WL 107 3l ) = KL
TR, RSB EIE B B 2 REHE
B AR TR N RARAELL, HR D e T
figp PR o5 R 5 1 S JoOR B A B AR B AL 1
IR 22 50, B 313 1 22 B B 4 s B i
F -5 4 TRWOUL ML A, 2R AR i 3 5 B ) i
2, P TR RIS LA IR 2 UL 23 84k, M
SEBTHL TR S RUACR. B RSk Tr 1, AT
REJTVEZ FI T ROV M 28 T AL B B e A5, 1 R 5853
(LN oy I K725 il = ) AN = B AL b
BRESRE, BIUnOTTE/IMEA 2 iR S ) AR it
T, DA IR 45 8 A i e i Jo e 5 A k) 1)
IR Y I B S -9 L 7/ B Y SR e R S 7
DR R A2 e Al PRI TR AR, Tz 2D
TE R <y BRAL - K K 3l — B BE TR — (R f
R, IS, O 73 s R RS Y BIL i R
K JEHE T HARY BAL~EHL A A5 RO AR Y o m] fiE
s E

S 30k

1]

(11]

(12]

(13]

(14]

(15]

[16]

(17]

235203-14

Lu X P, Bruggeman P J, Reuter S, Naidis G, Bogaerts A,
Laroussi M, Keidar M, Robert E, Pouvesle J M, Liu D W,
Ostrikov K 2022 Front. Phys. 10 1040658

Zhang H, Zhang J S, Xu S D, Wang Z F, Xu D H, Guo L,
Liu D X, Kong M G, Rong M Z 2021 Plasma Process. Polym.
18 2100070

Chen J K, Wang Z F, Sun J C, Zhou R W, Guo L, Zhang H,
Liu D X, Rong M Z, Ostrikov K K 2023 Adv. Sci. 10 2207407
Kong G Y, Liu D X 2014 High Volt. 40 2956 (in Chinese) [fL
MIE, XI%EHr 2014 1 HLEHAR 40 2956]

Stancampiano A, Gallingani T, Gherardi M, Machala Z,
Maguire P, Colombo V, Pouvesle J M, Robert E 2019 Appl.
Sci. 9 3861

Locke B R, Sato M, Sunka P, Hoffmann M R, Chang J S
2006 Ind. Eng. Chem. Res. 45 882

Rezaei F, Vanraes P, Nikiforov A, Morent R, Geyter N D
2019 Materials 12 2751

Liu D X, Liu Z C, Chen C, Yang A J, Li D, Rong M Z, Chen
H L, Kong M G 2016 Sci. Rep. 6 23737

Mussard M D V S, Foucher E, Rousseau A 2015 J. Phys. D:
Appl. Phys. 48 424003

Chen M, Yan J W, Feng Y, Liu D X, Wang Z F, Liu L B,
Huang L L, Guo L, Zhang J Y, Liu C 2022 Plasma Sources
Sei. Technol. 31 125006

Rumbach P, Bartels D M, Go D B 2018 Plasma Sources Sci.
Technol. 27 115013

Xu H, Chen Z Y, Liu D X 2020 Trans. China Electrotech.
Soc. 35 3561 (in Chinese) [#RI, BRIEE, XU H 2020 H T4
R 35 3561

Yusupov M, Neyts E C, Simon P, Berdiyorov G, Snoeckx R,
Van Duin A C T, Bogaerts A 2013 J. Phys. D: Appl. Phys. 47
025205

Neyts E C, Yusupov M, Verlackt C C, Bogaerts A 2014 J.
Phys. D: Appl. Phys. 47 293001

Qiao J J, Yang Q, Wang L C, Albrechts M C K, Tsonev I,
Bogaerts A, Xiong Q 2025 Plasma Sources Sci. Technol. 34
065008

Liu D X, Rong M Z, Wang X H, Iza F, Kong M G,
Bruggeman P 2010 Plasma Process. Polym. T 846

Bruggeman P J; Kushner M J, Locke B R, Gardeniers J G,
Graham W G, Graves D B, Hofman-Caris R C H M, Maric
D, Reid J P, Ceriani E, Rivas D F 2016 Plasma Sources Sci.
Technol. 25 053002

Liu Z C, Liu D X, Chen C, Li D, Yang A J, Rong M Z, Chen
H L, Kong M G 2015 J. Phys. D: Appl. Phys. 48 495201
Lieberman M A, Lichtenberg A J 2005 Principles of Plasma
Discharges and Materials Processing (New York: John Wiley
and Sons. Inc) pp133-146

Heijkers S, Aghaei M, Bogaerts A 2020 J. Phys. Chem. C 124
7016

Liu Y F, Wang S, Peng Y, Peng W Y, Liu D X, Fu F 2024
AIP Adv. 14 055019

Rehman T, Kemaneci E, Graef W A A D, Van Dijk J 2016 J.
Phys. Conf. Ser. 682 012035

Ishikawa K, Koga K, Ohno N 2024 Plasma 7 160

Chang H B, Zhang X, Zhang X F, Zhang C, Li H P, Xing X
H 2016 Chem. Ind. Eng. Prog. 35 1929 (in Chinese) [# ¥,
a3, ARBRAE, TR, 2R, T4 2016 L T HER 35 1929)
https://nl.lxcat.net/

https://kinetics.nist.gov/

https://srdata.nist.gov/solubility /
https://jpldataeval.jpl.nasa.gov/

Vanraes P, Bogaerts A 2018 Appl. Phys. Rev. 5 031103

Rong M Z, Liu D X, Li M, Wang W Z 2014 Trans. China


https://doi.org/10.3389/fphy.2022.1040658
https://doi.org/10.3389/fphy.2022.1040658
https://doi.org/10.3389/fphy.2022.1040658
https://doi.org/10.3389/fphy.2022.1040658
https://doi.org/10.3389/fphy.2022.1040658
https://doi.org/10.3389/fphy.2022.1040658
https://doi.org/10.3389/fphy.2022.1040658
https://doi.org/10.1002/ppap.202100070
https://doi.org/10.1002/ppap.202100070
https://doi.org/10.1002/ppap.202100070
https://doi.org/10.1002/ppap.202100070
https://doi.org/10.1002/ppap.202100070
https://doi.org/10.1002/ppap.202100070
https://doi.org/10.1002/advs.202207407
https://doi.org/10.1002/advs.202207407
https://doi.org/10.1002/advs.202207407
https://doi.org/10.1002/advs.202207407
https://doi.org/10.1002/advs.202207407
https://doi.org/10.1002/advs.202207407
https://doi.org/10.1002/advs.202207407
https://doi.org/10.3390/app9183861
https://doi.org/10.3390/app9183861
https://doi.org/10.3390/app9183861
https://doi.org/10.3390/app9183861
https://doi.org/10.3390/app9183861
https://doi.org/10.3390/app9183861
https://doi.org/10.3390/app9183861
https://doi.org/10.3390/app9183861
https://doi.org/10.1021/ie050981u
https://doi.org/10.1021/ie050981u
https://doi.org/10.1021/ie050981u
https://doi.org/10.1021/ie050981u
https://doi.org/10.1021/ie050981u
https://doi.org/10.1021/ie050981u
https://doi.org/10.1021/ie050981u
https://doi.org/10.3390/ma12172751
https://doi.org/10.3390/ma12172751
https://doi.org/10.3390/ma12172751
https://doi.org/10.3390/ma12172751
https://doi.org/10.3390/ma12172751
https://doi.org/10.3390/ma12172751
https://doi.org/10.3390/ma12172751
https://doi.org/10.1038/srep23737
https://doi.org/10.1038/srep23737
https://doi.org/10.1038/srep23737
https://doi.org/10.1038/srep23737
https://doi.org/10.1038/srep23737
https://doi.org/10.1038/srep23737
https://doi.org/10.1038/srep23737
https://doi.org/10.1088/0022-3727/48/42/424003
https://doi.org/10.1088/0022-3727/48/42/424003
https://doi.org/10.1088/0022-3727/48/42/424003
https://doi.org/10.1088/0022-3727/48/42/424003
https://doi.org/10.1088/0022-3727/48/42/424003
https://doi.org/10.1088/0022-3727/48/42/424003
https://doi.org/10.1088/0022-3727/48/42/424003
https://doi.org/10.1088/0022-3727/48/42/424003
https://doi.org/10.1088/1361-6595/acaa54
https://doi.org/10.1088/1361-6595/acaa54
https://doi.org/10.1088/1361-6595/acaa54
https://doi.org/10.1088/1361-6595/acaa54
https://doi.org/10.1088/1361-6595/acaa54
https://doi.org/10.1088/1361-6595/acaa54
https://doi.org/10.1088/1361-6595/acaa54
https://doi.org/10.1088/1361-6595/acaa54
https://doi.org/10.1088/1361-6595/aaed07
https://doi.org/10.1088/1361-6595/aaed07
https://doi.org/10.1088/1361-6595/aaed07
https://doi.org/10.1088/1361-6595/aaed07
https://doi.org/10.1088/1361-6595/aaed07
https://doi.org/10.1088/1361-6595/aaed07
https://doi.org/10.1088/1361-6595/aaed07
https://doi.org/10.1088/1361-6595/aaed07
https://doi.org/10.1088/0022-3727/47/29/293001
https://doi.org/10.1088/0022-3727/47/29/293001
https://doi.org/10.1088/0022-3727/47/29/293001
https://doi.org/10.1088/0022-3727/47/29/293001
https://doi.org/10.1088/0022-3727/47/29/293001
https://doi.org/10.1088/0022-3727/47/29/293001
https://doi.org/10.1088/0022-3727/47/29/293001
https://doi.org/10.1088/0022-3727/47/29/293001
https://doi.org/10.1088/1361-6595/ade33c
https://doi.org/10.1088/1361-6595/ade33c
https://doi.org/10.1088/1361-6595/ade33c
https://doi.org/10.1088/1361-6595/ade33c
https://doi.org/10.1088/1361-6595/ade33c
https://doi.org/10.1088/1361-6595/ade33c
https://doi.org/10.1002/ppap.201000049
https://doi.org/10.1002/ppap.201000049
https://doi.org/10.1002/ppap.201000049
https://doi.org/10.1002/ppap.201000049
https://doi.org/10.1002/ppap.201000049
https://doi.org/10.1002/ppap.201000049
https://doi.org/10.1002/ppap.201000049
https://doi.org/10.1088/0963-0252/25/5/053002
https://doi.org/10.1088/0963-0252/25/5/053002
https://doi.org/10.1088/0963-0252/25/5/053002
https://doi.org/10.1088/0963-0252/25/5/053002
https://doi.org/10.1088/0963-0252/25/5/053002
https://doi.org/10.1088/0963-0252/25/5/053002
https://doi.org/10.1088/0963-0252/25/5/053002
https://doi.org/10.1088/0963-0252/25/5/053002
https://doi.org/10.1088/0022-3727/48/49/495201
https://doi.org/10.1088/0022-3727/48/49/495201
https://doi.org/10.1088/0022-3727/48/49/495201
https://doi.org/10.1088/0022-3727/48/49/495201
https://doi.org/10.1088/0022-3727/48/49/495201
https://doi.org/10.1088/0022-3727/48/49/495201
https://doi.org/10.1088/0022-3727/48/49/495201
https://doi.org/10.1021/acs.jpcc.0c00082
https://doi.org/10.1021/acs.jpcc.0c00082
https://doi.org/10.1021/acs.jpcc.0c00082
https://doi.org/10.1021/acs.jpcc.0c00082
https://doi.org/10.1021/acs.jpcc.0c00082
https://doi.org/10.1021/acs.jpcc.0c00082
https://doi.org/10.1063/5.0208061
https://doi.org/10.1063/5.0208061
https://doi.org/10.1063/5.0208061
https://doi.org/10.1063/5.0208061
https://doi.org/10.1063/5.0208061
https://doi.org/10.1063/5.0208061
https://doi.org/10.1088/1742-6596/682/1/012035
https://doi.org/10.1088/1742-6596/682/1/012035
https://doi.org/10.1088/1742-6596/682/1/012035
https://doi.org/10.1088/1742-6596/682/1/012035
https://doi.org/10.1088/1742-6596/682/1/012035
https://doi.org/10.1088/1742-6596/682/1/012035
https://doi.org/10.1088/1742-6596/682/1/012035
https://doi.org/10.1088/1742-6596/682/1/012035
https://doi.org/10.3390/plasma7010011
https://doi.org/10.3390/plasma7010011
https://doi.org/10.3390/plasma7010011
https://doi.org/10.3390/plasma7010011
https://doi.org/10.3390/plasma7010011
https://doi.org/10.3390/plasma7010011
https://doi.org/10.3390/plasma7010011
https://nl.lxcat.net/
https://kinetics.nist.gov/
https://srdata.nist.gov/solubility/
https://jpldataeval.jpl.nasa.gov/
https://doi.org/10.1063/1.5020511
https://doi.org/10.1063/1.5020511
https://doi.org/10.1063/1.5020511
https://doi.org/10.1063/1.5020511
https://doi.org/10.1063/1.5020511
https://doi.org/10.1063/1.5020511
https://doi.org/10.1063/1.5020511
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 74, No. 23 (2025)

235203

31]

32]
(33]

34]

(36]
(37]
(38]

39]
(40]

[41]
(42]

(43]
(44]
(4]

[46]
(47]
(48]

[49]

[50]
[51]

[52]
[53]

[54]
[55]
[56]
[57]
(58]

[59]

Electrotech. Soc. 6 271 (in Chinese) [ZRAr¥, XEH, &%, £
FRa% 2014 HLTHARZER 6 271]

Hagelaar G J M, Pitchford L C 2005 Plasma Sources Sci.
Technol. 14 722

Sims I R, Smith I W 1995 Annu. Rev. Phys. Chem. 46 109
Adamovich I V, Macheret S O, Rich J W, Treanor C E 1998
J. Thermophys. Heat Transf. 12 57

Luo H, Sebastiao I B, Alexeenko A A, Macheret S O 2018
Phys. Rev. Fluids 3 113401

Thirumdas R, Kothakota A, Annapure U, Siliveru K,
Blundell R, Gatt R, Valdramidis V P 2018 Trends Food Sci.
Technol. 77 21

Wang W Z, Snoeckx R, Zhang X, Cha M S, Bogaerts A 2018
J. Phys. Chem. C 122 8704

Ruiz-Lopez M F, Francisco J S, Martins-Costa M T, Anglada
J M 2020 Nat. Rev. Chem. 4 459

Komp E, Janulaitis N, Valleau S 2022 Phys. Chem. Chem.
Phys. 24 2692

Mardirossian N, Head-Gordon M 2017 Mol. Phys. 115 2315
Rong M Z, Zhong L L, Wang X H, Gao Q Q, Fu Y W, Liu
Y, Liu D X 2016 Trans. China Electrotech. Soc. 31 54 (in
Chinese) [5RAT9T, fipobk, £/, BT, AHEEM, XITE, X1
B 2016 HLTHIARZ:R 31 54]

Bao J L, Truhlar D G 2017 Chem. Soc. Rev. 46 7548

Luo S T, Liu D X, Xi W, Zhou R W, Zhang M Y, Zhou R S,
Wang X H, Rong M Z, Ostrikov K 2025 Phys. Rev. E 111
065205

Pliego J R 2021 Org. Biomol. Chem. 19 1900

Tomasi J, Mennucci B, Cammi R 2005 Chem. Rev. 105 2999
Luo S T, FuY W, Zhang M Y, Liu Y F, Wang D K, Zhang J
W, Liu D X, Rong M Z 2023 Plasma Chem. Plasma Process.
43 81

Present R D 1968 J. Chem. Phys. 48 4875

NIST Standard Reference Database Number 69, NIST
Chemistry WebBook, https://webbook.nist.gov/chemistry/
fluid/ [2025-07-17]

Herrebout D, Bogaerts A, Yan M, Gijbels R, Goedheer W,
Dekempeneer E 2001 J. Appl. Phys. 90 570

Burkholder J B, Sander S P, Abbatt J P D, Barker J R, Huie
R E, Kolb C E, Kurylo M J, Orkin V L, Wilmouth D M,
Wine P H 2015 Chemical Kinetics and Photochemical Data
for Use in Atmospheric Studies: Evaluation Number 18
(Pasadena, USA: Jet Propulsion Laboratory, NASA)

Lindsay A D, Graves D B, Shannon S C 2016 J. Phys. D:
Appl. Phys. 49 235204

Liu Y F, Liu D X, Zhang J S, Sun B W, Luo S T, Zhang H,
Guo L, Rong M Z, Kong M G 2021 AIP Adv. 11 055019
Turner M M 2016 Plasma Sources Sci. Technol. 25 015003
Zhuang J, Zhu C, Han R, Steuer A, Kolb J F, Shi F K 2022
Molecules 27 5861

Mohajer M A, Basuri P, Evdokimov A, David G, Zindel D,
Miliordos E, Signorell R 2025 Science 388 1426

Zhong J, Kumar M, Francisco J S, Zeng X C 2018 Ace.
Chem. Res. 51 1229

Senftle T P, Hong S, Islam M M, Kylasa S B, Zheng Y, Shin
Y K, Junkermeier C, Engel-Herbert R, Janik M J, Aktulga H
M, Verstraelen T, 2016 npj Comput. Mater. 2 1

Guo J S, Tian S Q, Zhang Y T 2023 Phys. Plasmas 30 043512
Xu S F, Guo X Y, Wang J, Guo Y, Shi J J 2023 Sci. Total
Environ. 896 165329

Lietz A M, Kushner M J 2016 J. Phys. D: Appl. Phys. 49
425204

(60]

[61]
[62]

(63]
[64]
(65]
(66]
(67]
(68]
[69]
[70]
[71]
[72]
[73]
[74]
(75]
[76]

[77]

(78]
[79]
(80]
(81]

(82]

(83]

(84]

(85]

(86]
(87]

(88

(89)]
[90]

235203-15

Yang A J, Wang X H, Rong M Z, Liu D X, Iza F, Kong M G
2011 Phys. Plasmas 18 113503

Hamaguchi S 2013 AIP Conf. Proc. 1545 214

Kim HY, Lee H W, Kang S K, Lee H W, Kim G C, Lee J K
2012 Phys. Plasmas 19 073518

Sakiyama Y, Graves D B, Chang H W, Shimizu T, Morfill G
E 2012 J. Phys. D: Appl. Phys. 45 425201

Alfianto E, Tkuse K, Hamaguchi S 2023 Plasma Sources Sci.
Technol. 32 085014

Mohades S, Lietz A M, Kushner M J 2020 J. Phys. D: Appl.
Phys. 53 435206

Dobrynin D, Arjunan K, Fridman A, Friedman G, Clyne A
M 2011 J. Phys. D: Appl. Phys. 44 075201

Ning W J, Shang H, Ji'Y W, Li R H, Zhao L H, Huang X L,
Jia S L 2023 High Volt. 8 326

Polito J, Quesada M J H, Stapelmann K, Kushner M J 2023
J. Phys. D: Appl. Phys. 56 395205

Viegas P, Slikboer E, Bonaventura Z, Guaitella O, Sobota A,
Bourdon A 2022 Plasma Sources Sc. Technol. 31 053001
Chen C, Liu D X, Liu Z C, Yang A J, Chen H L, Shama G,
Kong M G 2014 Plasma Chem. Plasma Process. 34 403

Liu Z C, Guo L, Liu D X, Rong M Z, Chen H L, Kong M G
2017 Plasma Process. Polym. 14 1600113

Luo S T, Liu Z C, Liu D X, Zhang H, Guo L, Rong M Z,
Kong M G 2020 J. Phys. D: Appl. Phys. 54 065203

Tian W, Kushner M J 2014 J. Phys. D: Appl. Phys. 47
165201

Tian W, Lietz A M, Kushner M J 2016 Plasma Sources Sci.
Technol. 25 055020

Kruszelnicki J, Lietz A M, Kushner M J 2019 J. Phys. D:
Appl. Phys. 52 355207

Verlackt C C W, Van Boxem W, Bogaerts A 2018 Phys.
Chem. Chem. Phys. 20 6845

Sun B W, Liu D X, Iza F, Wang S, Yang A J, Liu Z J, Rong
M Z, Wang X H 2019 Plasma Sources Sci. Technol. 28
035006

Murakami T, Sakai O 2020 Plasma Sources Sci. Technol. 29
115018

Maslov S, Redner S 2008 J. Neurosci. 28 11103

Sun B W, Liu D X, Liu Y F, Luo S T, Zhang M Y, Zhang J
S, Yang A J, Wang X H, Rong M Z 2021 J. Appl. Phys. 130
093303

Heirman P, Van Boxem W, Bogaerts A 2019 Phys. Chem.
Chem. Phys. 21 12881

Bissonnette-Dulude J, Heirman P, Coulombe S, Bogaert A,
Gervais T, Reuter S 2024 Plasma Sources Sci. Technol. 33
015001

Zhong L L, Wang Y F, Ren H, Wu Q, Han W X, Chen H H
2024 High Volt. Eng. 50 2879 (in Chinese) [fibibk, L% L, /£
M, BB, ShUCET, Bt 2024 BRI 50 2879]

Alves E P, Fiuza F 2022 Phys. Rev. Res. 4 033192

Carvalho D D, Ferreira D R, Silva L O 2024 Mach. Learn.
Sci. Technol. 5 025048

Zhang Y T, Gao S H, Ai F 2023 Front. Phys. 11 1125548
Kawaguchi S, Takahashi K, Ohkama H, Satoh K 2020
Plasma Sources Sci. Technol. 29 025021

Zhong L L, Gu Q, Wu B 2020 Comput. Phys. Commun. 257
107496

Zhong L L, Wu B, Wang Y 2022 Phys. Fluids 34 087116

Li J Y, Xu J, Rebrov E, Bogaerts A 2025 Chem. Eng. J. 507
159897


https://doi.org/10.1088/0963-0252/14/4/011
https://doi.org/10.1088/0963-0252/14/4/011
https://doi.org/10.1088/0963-0252/14/4/011
https://doi.org/10.1088/0963-0252/14/4/011
https://doi.org/10.1088/0963-0252/14/4/011
https://doi.org/10.1088/0963-0252/14/4/011
https://doi.org/10.1088/0963-0252/14/4/011
https://doi.org/10.1088/0963-0252/14/4/011
https://doi.org/10.1146/annurev.pc.46.100195.000545
https://doi.org/10.1146/annurev.pc.46.100195.000545
https://doi.org/10.1146/annurev.pc.46.100195.000545
https://doi.org/10.1146/annurev.pc.46.100195.000545
https://doi.org/10.1146/annurev.pc.46.100195.000545
https://doi.org/10.1146/annurev.pc.46.100195.000545
https://doi.org/10.1146/annurev.pc.46.100195.000545
https://doi.org/10.2514/2.6302
https://doi.org/10.2514/2.6302
https://doi.org/10.2514/2.6302
https://doi.org/10.2514/2.6302
https://doi.org/10.2514/2.6302
https://doi.org/10.2514/2.6302
https://doi.org/10.1103/PhysRevFluids.3.113401
https://doi.org/10.1103/PhysRevFluids.3.113401
https://doi.org/10.1103/PhysRevFluids.3.113401
https://doi.org/10.1103/PhysRevFluids.3.113401
https://doi.org/10.1103/PhysRevFluids.3.113401
https://doi.org/10.1103/PhysRevFluids.3.113401
https://doi.org/10.1016/j.tifs.2018.05.007
https://doi.org/10.1016/j.tifs.2018.05.007
https://doi.org/10.1016/j.tifs.2018.05.007
https://doi.org/10.1016/j.tifs.2018.05.007
https://doi.org/10.1016/j.tifs.2018.05.007
https://doi.org/10.1016/j.tifs.2018.05.007
https://doi.org/10.1016/j.tifs.2018.05.007
https://doi.org/10.1016/j.tifs.2018.05.007
https://doi.org/10.1021/acs.jpcc.7b10619
https://doi.org/10.1021/acs.jpcc.7b10619
https://doi.org/10.1021/acs.jpcc.7b10619
https://doi.org/10.1021/acs.jpcc.7b10619
https://doi.org/10.1021/acs.jpcc.7b10619
https://doi.org/10.1021/acs.jpcc.7b10619
https://doi.org/10.1038/s41570-020-0203-2
https://doi.org/10.1038/s41570-020-0203-2
https://doi.org/10.1038/s41570-020-0203-2
https://doi.org/10.1038/s41570-020-0203-2
https://doi.org/10.1038/s41570-020-0203-2
https://doi.org/10.1038/s41570-020-0203-2
https://doi.org/10.1038/s41570-020-0203-2
https://doi.org/10.1039/D1CP04422B
https://doi.org/10.1039/D1CP04422B
https://doi.org/10.1039/D1CP04422B
https://doi.org/10.1039/D1CP04422B
https://doi.org/10.1039/D1CP04422B
https://doi.org/10.1039/D1CP04422B
https://doi.org/10.1039/D1CP04422B
https://doi.org/10.1039/D1CP04422B
https://doi.org/10.1080/00268976.2017.1333644
https://doi.org/10.1080/00268976.2017.1333644
https://doi.org/10.1080/00268976.2017.1333644
https://doi.org/10.1080/00268976.2017.1333644
https://doi.org/10.1080/00268976.2017.1333644
https://doi.org/10.1080/00268976.2017.1333644
https://doi.org/10.1080/00268976.2017.1333644
https://doi.org/10.1039/C7CS00602K
https://doi.org/10.1039/C7CS00602K
https://doi.org/10.1039/C7CS00602K
https://doi.org/10.1039/C7CS00602K
https://doi.org/10.1039/C7CS00602K
https://doi.org/10.1039/C7CS00602K
https://doi.org/10.1039/C7CS00602K
https://doi.org/10.1103/PhysRevE.111.065205
https://doi.org/10.1103/PhysRevE.111.065205
https://doi.org/10.1103/PhysRevE.111.065205
https://doi.org/10.1103/PhysRevE.111.065205
https://doi.org/10.1103/PhysRevE.111.065205
https://doi.org/10.1103/PhysRevE.111.065205
https://doi.org/10.1039/D0OB02413A
https://doi.org/10.1039/D0OB02413A
https://doi.org/10.1039/D0OB02413A
https://doi.org/10.1039/D0OB02413A
https://doi.org/10.1039/D0OB02413A
https://doi.org/10.1039/D0OB02413A
https://doi.org/10.1039/D0OB02413A
https://doi.org/10.1021/cr9904009
https://doi.org/10.1021/cr9904009
https://doi.org/10.1021/cr9904009
https://doi.org/10.1021/cr9904009
https://doi.org/10.1021/cr9904009
https://doi.org/10.1021/cr9904009
https://doi.org/10.1021/cr9904009
https://doi.org/10.1007/s11090-022-10307-6
https://doi.org/10.1007/s11090-022-10307-6
https://doi.org/10.1007/s11090-022-10307-6
https://doi.org/10.1007/s11090-022-10307-6
https://doi.org/10.1007/s11090-022-10307-6
https://doi.org/10.1007/s11090-022-10307-6
https://doi.org/10.1063/1.1668101
https://doi.org/10.1063/1.1668101
https://doi.org/10.1063/1.1668101
https://doi.org/10.1063/1.1668101
https://doi.org/10.1063/1.1668101
https://doi.org/10.1063/1.1668101
https://doi.org/10.1063/1.1668101
https://webbook.nist.gov/chemistry/fluid/
https://webbook.nist.gov/chemistry/fluid/
https://doi.org/10.1063/1.1378059
https://doi.org/10.1063/1.1378059
https://doi.org/10.1063/1.1378059
https://doi.org/10.1063/1.1378059
https://doi.org/10.1063/1.1378059
https://doi.org/10.1063/1.1378059
https://doi.org/10.1063/1.1378059
https://doi.org/10.1088/0022-3727/49/23/235204
https://doi.org/10.1088/0022-3727/49/23/235204
https://doi.org/10.1088/0022-3727/49/23/235204
https://doi.org/10.1088/0022-3727/49/23/235204
https://doi.org/10.1088/0022-3727/49/23/235204
https://doi.org/10.1088/0022-3727/49/23/235204
https://doi.org/10.1088/0022-3727/49/23/235204
https://doi.org/10.1088/0022-3727/49/23/235204
https://doi.org/10.1063/5.0042945
https://doi.org/10.1063/5.0042945
https://doi.org/10.1063/5.0042945
https://doi.org/10.1063/5.0042945
https://doi.org/10.1063/5.0042945
https://doi.org/10.1063/5.0042945
https://doi.org/10.1063/5.0042945
https://doi.org/10.1088/0963-0252/25/1/015003
https://doi.org/10.1088/0963-0252/25/1/015003
https://doi.org/10.1088/0963-0252/25/1/015003
https://doi.org/10.1088/0963-0252/25/1/015003
https://doi.org/10.1088/0963-0252/25/1/015003
https://doi.org/10.1088/0963-0252/25/1/015003
https://doi.org/10.1088/0963-0252/25/1/015003
https://doi.org/10.3390/molecules27185861
https://doi.org/10.3390/molecules27185861
https://doi.org/10.3390/molecules27185861
https://doi.org/10.3390/molecules27185861
https://doi.org/10.3390/molecules27185861
https://doi.org/10.3390/molecules27185861
https://doi.org/10.1126/science.adv2362
https://doi.org/10.1126/science.adv2362
https://doi.org/10.1126/science.adv2362
https://doi.org/10.1126/science.adv2362
https://doi.org/10.1126/science.adv2362
https://doi.org/10.1126/science.adv2362
https://doi.org/10.1126/science.adv2362
https://doi.org/10.1021/acs.accounts.8b00051
https://doi.org/10.1021/acs.accounts.8b00051
https://doi.org/10.1021/acs.accounts.8b00051
https://doi.org/10.1021/acs.accounts.8b00051
https://doi.org/10.1021/acs.accounts.8b00051
https://doi.org/10.1021/acs.accounts.8b00051
https://doi.org/10.1021/acs.accounts.8b00051
https://doi.org/10.1021/acs.accounts.8b00051
https://doi.org/10.1038/s41524-016-0001-z
https://doi.org/10.1038/s41524-016-0001-z
https://doi.org/10.1038/s41524-016-0001-z
https://doi.org/10.1038/s41524-016-0001-z
https://doi.org/10.1038/s41524-016-0001-z
https://doi.org/10.1038/s41524-016-0001-z
https://doi.org/10.1038/s41524-016-0001-z
https://doi.org/10.1063/5.0139634
https://doi.org/10.1063/5.0139634
https://doi.org/10.1063/5.0139634
https://doi.org/10.1063/5.0139634
https://doi.org/10.1063/5.0139634
https://doi.org/10.1063/5.0139634
https://doi.org/10.1063/5.0139634
https://doi.org/10.1016/j.scitotenv.2023.165329
https://doi.org/10.1016/j.scitotenv.2023.165329
https://doi.org/10.1016/j.scitotenv.2023.165329
https://doi.org/10.1016/j.scitotenv.2023.165329
https://doi.org/10.1016/j.scitotenv.2023.165329
https://doi.org/10.1016/j.scitotenv.2023.165329
https://doi.org/10.1016/j.scitotenv.2023.165329
https://doi.org/10.1016/j.scitotenv.2023.165329
https://doi.org/10.1088/0022-3727/49/42/425204
https://doi.org/10.1088/0022-3727/49/42/425204
https://doi.org/10.1088/0022-3727/49/42/425204
https://doi.org/10.1088/0022-3727/49/42/425204
https://doi.org/10.1088/0022-3727/49/42/425204
https://doi.org/10.1088/0022-3727/49/42/425204
https://doi.org/10.1063/1.3655441
https://doi.org/10.1063/1.3655441
https://doi.org/10.1063/1.3655441
https://doi.org/10.1063/1.3655441
https://doi.org/10.1063/1.3655441
https://doi.org/10.1063/1.3655441
https://doi.org/10.1063/1.3655441
https://doi.org/10.1063/1.4739777
https://doi.org/10.1063/1.4739777
https://doi.org/10.1063/1.4739777
https://doi.org/10.1063/1.4739777
https://doi.org/10.1063/1.4739777
https://doi.org/10.1063/1.4739777
https://doi.org/10.1063/1.4739777
https://doi.org/10.1088/0022-3727/45/42/425201
https://doi.org/10.1088/0022-3727/45/42/425201
https://doi.org/10.1088/0022-3727/45/42/425201
https://doi.org/10.1088/0022-3727/45/42/425201
https://doi.org/10.1088/0022-3727/45/42/425201
https://doi.org/10.1088/0022-3727/45/42/425201
https://doi.org/10.1088/0022-3727/45/42/425201
https://doi.org/10.1088/1361-6595/aceeae
https://doi.org/10.1088/1361-6595/aceeae
https://doi.org/10.1088/1361-6595/aceeae
https://doi.org/10.1088/1361-6595/aceeae
https://doi.org/10.1088/1361-6595/aceeae
https://doi.org/10.1088/1361-6595/aceeae
https://doi.org/10.1088/1361-6595/aceeae
https://doi.org/10.1088/1361-6595/aceeae
https://doi.org/10.1088/1361-6463/aba21a
https://doi.org/10.1088/1361-6463/aba21a
https://doi.org/10.1088/1361-6463/aba21a
https://doi.org/10.1088/1361-6463/aba21a
https://doi.org/10.1088/1361-6463/aba21a
https://doi.org/10.1088/1361-6463/aba21a
https://doi.org/10.1088/1361-6463/aba21a
https://doi.org/10.1088/1361-6463/aba21a
https://doi.org/10.1088/0022-3727/44/7/075201
https://doi.org/10.1088/0022-3727/44/7/075201
https://doi.org/10.1088/0022-3727/44/7/075201
https://doi.org/10.1088/0022-3727/44/7/075201
https://doi.org/10.1088/0022-3727/44/7/075201
https://doi.org/10.1088/0022-3727/44/7/075201
https://doi.org/10.1088/0022-3727/44/7/075201
https://doi.org/10.1049/hve2.12248
https://doi.org/10.1049/hve2.12248
https://doi.org/10.1049/hve2.12248
https://doi.org/10.1049/hve2.12248
https://doi.org/10.1049/hve2.12248
https://doi.org/10.1049/hve2.12248
https://doi.org/10.1049/hve2.12248
https://doi.org/10.1088/1361-6463/ace196
https://doi.org/10.1088/1361-6463/ace196
https://doi.org/10.1088/1361-6463/ace196
https://doi.org/10.1088/1361-6463/ace196
https://doi.org/10.1088/1361-6463/ace196
https://doi.org/10.1088/1361-6463/ace196
https://doi.org/10.1088/1361-6595/ac61a9
https://doi.org/10.1088/1361-6595/ac61a9
https://doi.org/10.1088/1361-6595/ac61a9
https://doi.org/10.1088/1361-6595/ac61a9
https://doi.org/10.1088/1361-6595/ac61a9
https://doi.org/10.1088/1361-6595/ac61a9
https://doi.org/10.1088/1361-6595/ac61a9
https://doi.org/10.1007/s11090-014-9545-1
https://doi.org/10.1007/s11090-014-9545-1
https://doi.org/10.1007/s11090-014-9545-1
https://doi.org/10.1007/s11090-014-9545-1
https://doi.org/10.1007/s11090-014-9545-1
https://doi.org/10.1007/s11090-014-9545-1
https://doi.org/10.1007/s11090-014-9545-1
https://doi.org/10.1002/ppap.201600113
https://doi.org/10.1002/ppap.201600113
https://doi.org/10.1002/ppap.201600113
https://doi.org/10.1002/ppap.201600113
https://doi.org/10.1002/ppap.201600113
https://doi.org/10.1002/ppap.201600113
https://doi.org/10.1002/ppap.201600113
https://doi.org/10.1088/0022-3727/47/16/165201
https://doi.org/10.1088/0022-3727/47/16/165201
https://doi.org/10.1088/0022-3727/47/16/165201
https://doi.org/10.1088/0022-3727/47/16/165201
https://doi.org/10.1088/0022-3727/47/16/165201
https://doi.org/10.1088/0022-3727/47/16/165201
https://doi.org/10.1088/0963-0252/25/5/055020
https://doi.org/10.1088/0963-0252/25/5/055020
https://doi.org/10.1088/0963-0252/25/5/055020
https://doi.org/10.1088/0963-0252/25/5/055020
https://doi.org/10.1088/0963-0252/25/5/055020
https://doi.org/10.1088/0963-0252/25/5/055020
https://doi.org/10.1088/0963-0252/25/5/055020
https://doi.org/10.1088/0963-0252/25/5/055020
https://doi.org/10.1088/1361-6463/ab25dc
https://doi.org/10.1088/1361-6463/ab25dc
https://doi.org/10.1088/1361-6463/ab25dc
https://doi.org/10.1088/1361-6463/ab25dc
https://doi.org/10.1088/1361-6463/ab25dc
https://doi.org/10.1088/1361-6463/ab25dc
https://doi.org/10.1088/1361-6463/ab25dc
https://doi.org/10.1088/1361-6463/ab25dc
https://doi.org/10.1039/C7CP07593F
https://doi.org/10.1039/C7CP07593F
https://doi.org/10.1039/C7CP07593F
https://doi.org/10.1039/C7CP07593F
https://doi.org/10.1039/C7CP07593F
https://doi.org/10.1039/C7CP07593F
https://doi.org/10.1039/C7CP07593F
https://doi.org/10.1039/C7CP07593F
https://doi.org/10.1088/1361-6595/aaf8e1
https://doi.org/10.1088/1361-6595/aaf8e1
https://doi.org/10.1088/1361-6595/aaf8e1
https://doi.org/10.1088/1361-6595/aaf8e1
https://doi.org/10.1088/1361-6595/aaf8e1
https://doi.org/10.1088/1361-6595/aaf8e1
https://doi.org/10.1088/1361-6595/abbdca
https://doi.org/10.1088/1361-6595/abbdca
https://doi.org/10.1088/1361-6595/abbdca
https://doi.org/10.1088/1361-6595/abbdca
https://doi.org/10.1088/1361-6595/abbdca
https://doi.org/10.1088/1361-6595/abbdca
https://doi.org/10.1523/JNEUROSCI.0002-08.2008
https://doi.org/10.1523/JNEUROSCI.0002-08.2008
https://doi.org/10.1523/JNEUROSCI.0002-08.2008
https://doi.org/10.1523/JNEUROSCI.0002-08.2008
https://doi.org/10.1523/JNEUROSCI.0002-08.2008
https://doi.org/10.1523/JNEUROSCI.0002-08.2008
https://doi.org/10.1523/JNEUROSCI.0002-08.2008
https://doi.org/10.1063/5.0063068
https://doi.org/10.1063/5.0063068
https://doi.org/10.1063/5.0063068
https://doi.org/10.1063/5.0063068
https://doi.org/10.1063/5.0063068
https://doi.org/10.1063/5.0063068
https://doi.org/10.1039/C9CP00647H
https://doi.org/10.1039/C9CP00647H
https://doi.org/10.1039/C9CP00647H
https://doi.org/10.1039/C9CP00647H
https://doi.org/10.1039/C9CP00647H
https://doi.org/10.1039/C9CP00647H
https://doi.org/10.1039/C9CP00647H
https://doi.org/10.1039/C9CP00647H
https://doi.org/10.1088/1361-6595/ad1421
https://doi.org/10.1088/1361-6595/ad1421
https://doi.org/10.1088/1361-6595/ad1421
https://doi.org/10.1088/1361-6595/ad1421
https://doi.org/10.1088/1361-6595/ad1421
https://doi.org/10.1088/1361-6595/ad1421
https://doi.org/10.1103/PhysRevResearch.4.033192
https://doi.org/10.1103/PhysRevResearch.4.033192
https://doi.org/10.1103/PhysRevResearch.4.033192
https://doi.org/10.1103/PhysRevResearch.4.033192
https://doi.org/10.1103/PhysRevResearch.4.033192
https://doi.org/10.1103/PhysRevResearch.4.033192
https://doi.org/10.1103/PhysRevResearch.4.033192
https://doi.org/10.1088/2632-2153/ad4ba6
https://doi.org/10.1088/2632-2153/ad4ba6
https://doi.org/10.1088/2632-2153/ad4ba6
https://doi.org/10.1088/2632-2153/ad4ba6
https://doi.org/10.1088/2632-2153/ad4ba6
https://doi.org/10.1088/2632-2153/ad4ba6
https://doi.org/10.1088/2632-2153/ad4ba6
https://doi.org/10.1088/2632-2153/ad4ba6
https://doi.org/10.3389/fphy.2023.1125548
https://doi.org/10.3389/fphy.2023.1125548
https://doi.org/10.3389/fphy.2023.1125548
https://doi.org/10.3389/fphy.2023.1125548
https://doi.org/10.3389/fphy.2023.1125548
https://doi.org/10.3389/fphy.2023.1125548
https://doi.org/10.3389/fphy.2023.1125548
https://doi.org/10.1088/1361-6595/ab6074
https://doi.org/10.1088/1361-6595/ab6074
https://doi.org/10.1088/1361-6595/ab6074
https://doi.org/10.1088/1361-6595/ab6074
https://doi.org/10.1088/1361-6595/ab6074
https://doi.org/10.1088/1361-6595/ab6074
https://doi.org/10.1016/j.cpc.2020.107496
https://doi.org/10.1016/j.cpc.2020.107496
https://doi.org/10.1016/j.cpc.2020.107496
https://doi.org/10.1016/j.cpc.2020.107496
https://doi.org/10.1016/j.cpc.2020.107496
https://doi.org/10.1016/j.cpc.2020.107496
https://doi.org/10.1063/5.0106506
https://doi.org/10.1063/5.0106506
https://doi.org/10.1063/5.0106506
https://doi.org/10.1063/5.0106506
https://doi.org/10.1063/5.0106506
https://doi.org/10.1063/5.0106506
https://doi.org/10.1063/5.0106506
https://doi.org/10.1016/j.cej.2025.159897
https://doi.org/10.1016/j.cej.2025.159897
https://doi.org/10.1016/j.cej.2025.159897
https://doi.org/10.1016/j.cej.2025.159897
https://doi.org/10.1016/j.cej.2025.159897
https://doi.org/10.1016/j.cej.2025.159897
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 2 3R Acta Phys. Sin. Vol. 74, No. 23 (2025)

235203

SPECIAL TOPIC—Non-equilibrium transport and active control strategy in

low-temperature plasmas

Simulation of plasma treated aqueous solutions:
From basic parameter acquisition and model
construction to intelligent algorithms
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Abstract

Atmospheric-pressure low-temperature plasma has been widely used in various fields such as biomedicine,

environmental protection, and nanomanufacturing, and the key physicochemical processes in these applications

involve the interactions between plasma and aqueous solutions. However, such plasma-liquid interactions are

very complex, involving a wide range of gas-liquid phase reactions as well as coupled mass transfer processes.

These intricate mechanisms make it challenging for

techniques to provide a
thereby highlighting the

Over the past

existing  experimental
systematic understanding,
critical role of simulation studies.
decade, significant progress has been made in the
simulation of plasma-solution interactions. Researchers
have basically solved the problems of scarce transport
and reaction parameter data, established various types
of simulation models, and actively explored new
simulation methods based on intelligence algorithms.
These

understanding of this field. Thus, this paper reviews

advances have greatly deepened our

recent developments in simulation studies of plasma-
solution interactions from three perspectives, namely
parameter acquisition, model construction, and
intelligent algorithms, with the aim of providing useful

insights for researchers.
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