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Resear ch progresses on fluorescent probes for
water detection in organic solvents
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Abstract: In recent years, frequent factory and laboratory explosions caused by trace water in organic
solvents have aroused great social concern, which makes the development of a convenient method for water
content assessment in organic solvents is of urgent need. As an emerging analytic tool, organic fluorescent
probes offer high sensitivity, good selectivity, low toxicity, real-time visual monitoring and are commonly
used in the fields of chemical engineering, food, environment, and so on. In this review, water recognition
mechanisms of water induction type fluorescent probes, water induced metal complex dissociation type
fluorescent probes, water-involved chemical reaction type fluorescent probes, water induced to form
hydrogen bond type fluorescent probes, water induced photo-induced electron transfer turn off type
fluorescent probes, water induced intramolecular charge transfer/twisted intramolecular charge transfer type
fluorescent probes and water induced aggregation induced emission enhancement type fluorescent probes
developed in recent five years were summarized. The differences in sensitivity, detection limits, properties
and application ranges of fluorescent probes with different mechanisms were then analyzed and compared,
followed by discussions on the advantages, disadvantages and applications of fluorescence probes with
different mechanisms for water content measurement in organic solvents. Finally, the future development
directions of fluorescence probe for water detection in organic solvents was prospected.
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Fig. 1 Graphical representation of the classification of
water fluorescent probes based on mechanism and
the practical application
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Fig. 3 Detection mechanism of fluorescent probes 1~3 for
water
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Fig. 4 Detection mechanism of fluorescent probes 4~6 for water
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Fig. 6 Detection mechanism of fluorescent probes 9~14 for water

b, BODIPY RIS K 5 v BE MG
TSI ERUCEE R . JOLIRET 9

AR SR L A58 AT BRI 7K 701 i e A Dk i vl T Y
TECEY, PO KN A B AR (R



511

MR, S SOCTREAS AT HLIA R K 5 i B W5 Bt g

© 2207 ¢

fb, 78 526 nm & 5% Ab 5 5 E I 36
618 nm Ab7e Sm LIS, SEHR H AR A BILIES 75 A
AR B 7K o 7 DU UK, K A ARSI FR A 0.003%( 44
BB o DOIREN 9 XK KB B RALE, #RME
fRT BB, HA b A B i RN e A 2 R W A
25y i K BT R (o

C=N XS IKT L, T8 T30 fle A0 8 19 A Wi 44 1 J5
TR i S g )32 HUAE SR I & B A K 43 B e SR i
TFB, 2016 4, KIM ZE0PUIRTE T 5L F % emd i o7
K R A R ORI 10, M
DMSO HK &= (R 0~1%) , 2t
TRET 10 TR SHEIG IR, DO Com I as , XA
PLVE ) s KR FR R 0.18% (ARRRA %) |, %
A HETHIBFGERE , DECHRET 10 Tig & DA BR 18
JE A AR AN LA A, (HEE A K A2 Y
PRI | A ] BEXT LA (14 36 7 AT 003
2020 4F, ZHANG %0537 & 1 T SU% b
IKARRY R B DA 11, 2OEHEE 11 5Ky
Jei, AR R SR R, RNV TR R AT )
FAWOSWE, AR, o] SCBRN TR
PRI P P A L 300 R A 0 2 B R 2 R i 5 T
RIRBHE K S it . R I K i AL IR e
PLiE 7 b REGE K BA B R,

[RIE, SR ER IR B E FRET JF)5 2
o EE RN K F IR Z — . FRET R4t 7
T & — A e AR DO R — g i 2 R
L, 2 AR B & B K 258 2 5o T, it
TR fil F o A A S A O S 2 R RS, R R
HAZRRTEE, WH LS FRET HLE, 290 HEHE
PR TR G2t & AR B KA, R 6T B 3%
Fio 2019 4F, YANG %P0y % T —F LT FRET L
il , KA AR R A CERET 12, FIFRA
BLE FI P R K o DEOIRER 12 i PR mE ( BE Rt
) MBFHARTAEY (ReRZR ) B 7+
B2 6 LT AN Z K R, B PR 4 LB N il
ERAEE, PR, MKEERTER T, 2P
RNEE A, BEmOMAPRE ML Rk, nEE i RE 3
PRy, DR IE RN . PEEHEN 12 5K
PO FE FRET JFiE, 29055281k, SCaLLLfp
2RI DMF F oK, Rl BRAKZE 0.026% ( Fit
S0, REUERE. F4E, YANG P DIFR G
EAT YRR AR P AT Aok R 2 R
H T 2O 4E 13, JH TS FRET HLERBIK S .
Bl 7K A BO3E N, % P P i T B Ak % i A
Fr O ZM B ED PN, O RIOLRE B
FRAG, B PO B 0, R R A 4 FRET
7o DCHEr 13 T Fe BRI 2 Hh (g K

A, XTK BRI FRAG 2 0.034% (JRE048) o %06
PREE 13 Fe g ma N A ALV TR R A K, B TR I ) v
Wk, FIRH R REE, & T E R
A B IR R Ky

2020 4E, WANG ZEPSF % T 35T FHsE LR e
DI Z 0] & FRET 17 MBS CH4Er 14, T
X434 W P R .DME 1 DMSO 3 Fliz 57 dr i K &
3 b 50 AR KRG RS T BR 43l 0.0165% |
0.0012%F01 0.0014% ({AFL340) . 7 DMF i, Bl
FR G RN, DEEEIEAE 396 nm AL Y 2G5
G, 7E 441 nm AbDCTR B REAL, HIILE S K S =
BLPERR (MR E R?=0.9964 ) , SZHL LA
HHEFN K o 9 6H4ET 25 Karl Fischer 701
W DMF H gk &, P R I &5 A0 Fe A
0.7% 2= 5], PEeHRE 14 BEME . AT,
AR R RN T 2 AR Karl Fischer 3%, A4S
DA HLES R B K o

BT I WK it 0 D e R B LAY ST
PRET 110 WV frie BUEEE W7 24 2 8 0 G 3L AT, S B8 sl A i
BT /E BT K A AR ET Al (R R R B AR e
P B SRS . T RE R AR IR Z AR A
IR g TF IR FRET R B0 H BE A9 1R (745
S, ST R N, R R G R R R A R
FRET Z&JCHREMGIIR | Hofh | 2Rk v e ZR B A 34
WA, AR RN A B S HR A M Bl K o i I F ¢
FEHRE = B R UE B M MoK B R, B
ATEULAE , A2 YRR SRR, (H ) S i ) RS 4 o

4 KFESHHREER KSR

AT —FRRIR I A TIVER 1, SkE
MR . AR TR 5 5 R T4 Ho v
KIWFEF (F. O, N) B AR, & WLrRes &L
[ R A E R iR (—COO0H ), it
(—OH ). %3 (—NH,, —NH— ), #i#k (C=0),
[ER (—CHO), fii3 (—NO,) fIHAL&A F. O
N BB RE A SRR N 45 1 T8 i 2 58 et A8 1k,
WAB R

2020 4F, WANG 2PN e mil-ngs kA3 £ 4 0
PR, JFE T 2CHEr 15 f1 16, HT#ETHE
KA HLA R K & 8. TEKETE T, 2968
£t 15 11 16 7E 6-F5JE 1 R e R AUERE =2 [R)IE WL o0+
() B 7 ), 2K P EHRE 15 Fl 16 X DMSO
H R K A RUER, RN RR 4351 0.0220% . 0.0274%
(RFUYH0), I HBEE K SR AN, e
365 nm EAMT T H S Lg O R ek OV, AR E
B EIRET REAE P X 43 AL 77 A 2K 4 o L
A5 SRRV Y 42 9 77 . 2020 4F, NOOTEM 251401



2208 * A% 4m 4 T FINE CHEMICALS

%39 %

Wt T3 TS 5 7K08 LSS DG IRET 17, Dk
e 17 ﬁ}%ﬂf’”tﬁﬁwﬂaxﬁwﬂﬁﬁﬁ%xﬂ/\l i
T U, REPE 5 K8 g TR A g
55'%2/‘Eﬁ.xifhﬂﬁgffif%ﬁﬂﬂ%@ﬁ%ﬁﬁ 17 A M
N SR R P N N s e R = 7 S 8 B o AR b e
N o DECHRER 17 B VO . 1 . PR A DMF
HROK B BN, EEHRIE A A, AR 435
9 0.028% . 0.013%. 0.021%F1 0.045% ( AARFL43%5 ).
ZRA A ERNA R EUE RN IR 2, DOEHRER 17 /%
SRR HLIAE IR K B R T E, KR
R, [F4E, LIU 29958 i3 326 34Er 18 AT,
TR & IR E IR FE ME AT A W 50K o T 2 IRV TE R
KEYAEEM L, HTRANA PSR RKE R, %

JEERER 18 BEMEIA I AR T 5K TG, &8
U B 1) SRR I 2, X IR 1 S5 D 2% 25 4 B A

S B I 0 B A 08, O ER AT 18 AR T
PEAHLARITh I, 1K D3RG 300 f5H934
5 o I ORI, DECHRER 18 78 ke, IR

Wi . DMF Fll DMSO 4 #ia#IH, K8 (KFY

gH gt

NH

S NH, 1 dH S NH,
15 15a
%&NH _HO, %NH

H\GH
0 0

@V\©+ o 1O, O\}‘(@o 0. OH

bH CH

17a

) N 0~90% 5 Bl P HA RAF I, AR 4
WM 0.046%. 0.019%. 0.120%7F1 0.110% ( {A&FHS
B0, T AR R PTEFIE ST, 2O68
Bf 18 Xof RGN e 2 A K R O it P K 43 o L ELAE
M.

2021 4, ROY ZEMWUFE T R T By L 5 /K A
Oy TRV, 290 MBS DGR ER 19, ZIRET
TEAT HLIA ) ARG I BRARG, PR T 2 1 Hh G 0 BR 24 K
0.01% (AF43%c); DMSO 1 DMF s i i 24
0.04% (TS HB0), ] 52 B AGO A [6) A5 BILI )
Hk a3 b e A P o K R AT i R A P
TRET 19 ARG G2 S B0 L WO . BRI RN R AR 2
ZREYIRES R RK S, FE AL I K R ORE
ﬁﬁﬂﬁfbﬁﬁ il 5t o

WA 5 KB B S 2 B iR T E BT
Yo, PO AN REA SO B ET R HEUN i 7 rh
(I Ky s (RS KE S PR B9 CHRET HH L,
A U ML P e U T R P A R ok,
Jo 1 39 T AN 8 SR A o e

s @‘@i@@w@

18 O/HI-Z?/H
H\O/H
QWND\gI
H
H\O/H\H\d
18a
OHC/@CHO OHC i CHO
H

OH
\? ’» 19a

19'

Bl 7 PEBHRER 15~19 o 7K 1 i 7 HLEH

Fig. 7 Detection mechanism of fluorescent probes 15~19 for water

5 JKFF PET XHAB LIRS

PET 2 YU Z AR TN 22 18] kA v 1 5 F 1Y
WA BUNFER SR 25 & Z 0, POeH M 25t
WOk, T BRIE BEOR S ETGE MR, POt
FEPTRY DO s IR A S Y45 & 5, PET
WREZR, FOLREMI R TS LK

2016 4£, OOYAMA ZEWNE 1 T 3T BODIPY
YeRlr) PET XM BIZEGIREE 20, 9B HRE 20 5K
i, ARRFOERAEERENIEES T, AT
L, F-JC7% 1] BODIPY % ﬂﬁzlﬁl&ﬂ PET 17 (A
8)o BLNEHKE HEL, TIAD A 20%0),
PCHRER 20 E@%ﬁ‘cﬁ&fiﬁé’a 5%, X K B
FR K 0.3%; 4 ZmEe & KB <5%Hf, A il R4



511

MR, S SOCTREAS AT HLIA R K 5 i B W5 Bt g

© 2209 -

1.0%. JINBO %5144 2020 4E, k442 73T PET
1701 BODIPY JubHREr 21 F1 22, 590454 20
N, POCmEr 21 F 22 DLEAE K gtk
BODIPY YkMENE®RZIK, 5IA FRET 17 HEE
FLAE KA 8 T o 0 B0 & B B R Sk
PREF 21 A1 22, 25 B Bl /K 5 2 i 3 Jin g 3
e BE BN A SR R K i & PET A7 k&M, i
FRET JFJi, ARHME THOEES . %OBHE 21
Xt 2 HR K BRI R A 0.25% (B340, 579t
YREF 20 AL, 52T PET/FRET 2 [l 45 196 G185
21 REGEA T —EHR-F . heal W, XL % Fh
HLHIL [ 45 W 2O R 2 R BUE E A, &
THZ R e [ R4 10 28 SR T BB AR TH 28
JCHRAET AU B 5T S

B8 HEEHER 20~22 XK g [ AL EE
Fig. 8 Detection mechanism of fluorescent probes 20~22
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