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Abstract: Thermally activated delayed fluorescence (TADF) materials with distinct electron donor and acceptor(D-
A) segments can achieve theoretically 100% internal quantum efficiencies via the reverse intersystem crossing(RISC)
process, thus receiving tremendous attention in lighting, display, and biomedical fields. Generally, D-A systems with
intramolecular charge transfer(ICT) characteristics minimize singlet-triplet energy gap(AEg) by having molecular con-
formations twisted, so that the RISC process takes place rapidly. Once the dihedral angle of D-A segments in the excit-
ed molecular conformation is further twisted, approaching 90°, AEq will be smaller and the TADF characteristics will
be also enhanced. However, conformational changes of excited states, ICT process and TADF emission are often influ-
enced by solvent effect, which poses a challenge for understanding luminescence mechanism of TADF molecules. This
review mainly summarizes the recent progresses in the influence of solvation on the delayed fluorescence made by our
groups. As a result, it is shown that strongly polar solvents lead to an increase in non-radiative relaxation that is averse
to TADF, as well as alteration of solvent viscosities affects the excited state conformational relaxation, resulting in the
enhancement or weakening of TADF. These results are valuable for understanding the role of solvation in conformation -

al relaxation and TADF emission, and provide guidance for the design and synthesis of TADF molecules.
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Fig. 1 The RISC process. FC represents the vertical excita-

tion. IC is the abbreviation for internal conversion,

and RIC means the reverse IC.



%7 R, A AR A HLL 320 T BRI S IR SO I 5 K 1241

AN ICT 43 F 1 HLF 3R SR 300 F 4R 15 = 4
(9 RISC % 8 2 X F — A Fil4H 4% (19 D-A 7Y
Gy P E L H D-A 22 D] 1 23 6] B T
TR RS MR R, U ERMHEEE CT R
AN B o 71/ B B T (OB B R 1]
WHaRERE., WEFENBESH THHERE
M) I 98 & A5 1 BE GO T L BRI (AN 4l CT 28 4%
A CT R ) (5t 4 A2, HL %8 5% ) 48 3R 58 6 11
RN, TR A A T S R S ), G AR
B P F 3 25 Bk D-A 5 i A AR f R
FEIT 907, AE 1 LB /1N, TADF 5B 58

B T IGO0 Z 50, 3 F T AL B R, Le g
T B AR P FURE B A Al 23 R ICT 43 F 1 &6 AT
S A R R B R A B JE R i
o 45 K A TR HEAR | TR B B 38 R 1 7 5L oy F
TE 5t B ok AR s 26 2 R R BE 5 AL 45 A FEL A A
JT, 3K — 3 AR R ON VS R A B Lk AR R b A AR
JTIZAFAE B B W 1 2 2B T T 1L % A e B 85 X
A e TAT P R 25 R 25 A AR M e A Ak A i 3
Tofr 7 390 B 5 %ot A € T 5 285 R334 A 5 A AR Ak 1Y)
i) I 2 5 B0 0 AT 1) 38 A T A R AR 1 AR, AR
7 23 WOAE 0 e A5 AR 2F R ik 42 . e, A BF
S22 TADF 20 T8k 3 'CT IS, & A 8 A R 1
K5 T FIAEE R B 50 50 43 1 & A s 2 1)
W -MB AR AR . 24 ICT 2> 1 5 9 570 42 A 8 4% -
H B AR EAE FH B ICT 43 30 3 5% 78 45 VS ) 2
4 RE 2k, DA T R A A R A IR Y B OGS X IR A
PTG W B & LT RS o T EL 9 AR
o, R S T B R K B A v R Y B
W 25 5 B FR 43 T 3 S 285 6 B 10 3K o for 7 %
(058 ik e AR e EARAR RS b, X — it
B Z MIEFIE SRR b . & ROEE
JSUTE H R TE 2 OGS S E I G 04 v R Ak £
R, T WSO i 00 i AR 1 i o g B G AR R
FERCRE S AL R R R AR AR R E R
B ) RO i L S R R Btk 1 R
ICT of BEARFE A0 L, 78 B v 70 v, =5 1)
X} FR I AT 4544 R T 19 25 R - 52 (- 25 R ( Donor-
acceptor-donor, D-A-D ) &l 73 (1) 5 25 W OG5 T
JRH T WA 1 V5 0 A R AL G2 5t T R A 1 O % T Ak
FRAESY, fE OLED %5 [ & 48 14 o, TADF 4 F1E
R RGBT R B F % A48 2 18 K L) I 22 5lie
U 1 3 A RS, B, S AR Ak ) AR A S5 Xt

TADF 73 556 ) 3L GE 52w L O, BV R 3F /Y [ 25
Ve A RIORE 5 A v R R - A LA
FL, BRI 24 ) TADF 4y T7EL A S T i
TS AR, B R 7
PRI TR] RUBE T & AR A HL BRI A0 228 Ak, DT B AR I
it (1B 22 MR 35 00 1) - R (R MR REEHY
REHRE . B2, VA Rk AR 0 4 A 0 P B [ R
M R TR Dy 5 2 IR e 28 T A A AR R A [ T
S B A H B 55 T o 0L A R BE AN [R] 2 i R
WOR S AL S R AL RN R AR B U o B
B g i A 1 B2 2, S BOE AT AT e A
4 7 R RO il 3 A2 R AR R v R AL i R
PRI T 2 A DRASTZH R e 1) D S5 AR A AH O R
WO SR

W AN 7R [ 3SR 5 4 W) A SRR 4y s
gy e i B S 32 B A5 JA] i RA o s ) B ol Al
TADF 7311 D-A JE A1 18 # 19HL 5 52 BR , 1X 3L
TEW A A5, TADF 73[9 D-A J A 1 ff) ) #1 5%
PR T REJE A [F] 8, PRI AEs o A7 75 — € 19 43015 .
32 R W, FE IR 50 B9 73 i A 7 A ) BAaX
— il U SRR I A TR Al A R 8 R -1 A
ACEAE T L H L WA R R Ak i B E I &2
ZeP Nl T TADF 73 1 d5c 2444 % I 7E OLED
A T 25 R A BNE RS 2 R i AR R Y
e HF , 2 R R WS RAL X TADF #4 8K 6 30R
W N Z — o SR, TCIB TE WA I 2 TE
[ 2 v, PR L 52 A B U 5 A 3 R DR R 6
T TCT 33 T e H A2 2% 1 635 1 BT A ME B, X
il 753 6L 4% RISC i 72 75 N 1) TADF 4 BH# & 25 2
J15 W GE A BRARE o TR 3 ek
W1 TADF A4 4 & S5 AL B AT B 24, IH g 4 7
A T) R A 3 ) B 45 T I AR - 9 B % AR B A P A AT
R0 ICT L TADF ROk 25 3 ) 5 02 -+ r i
B o

ARSCERERR T A FT /N AR R A R AL
Xof SIE IR 5 5 Y 5 e K ] 45 5 T I OIS ) E R . FR
IR TR EOR (B CRE IR ) i
PR ISR TR, LIRS 45 K -
%ﬁK(Donor-ﬂ-acceptor, D-m-A) B 5K - -7 -
-4 Mi(Donor-’n’-acceptor—’n—donor, D-m-A-mw-D) Al
I D-A B K H R K TADF 3 7 o Y 50 7y
F : tri-phenoxazine-2, 4, 6-triphenyl-1, 3, 5-triazine
(ri-PXZ-TRZ) . 2,6-bis[4-(diphenylamino ) phenyl]-



1242 K b/

¥R 44 &

9,10-anthraquinone (AQ (PhDPA ),) | (51,6s)-5,6-di
(9H-carbazol-9-yl) -2-cyclohexylisoindoline-1, 3-di-
one(AI-Cz) #112,2"-((1R,2R) -cyclohexyl-1,2 disub-
stituted ) di (5, 6-di9H-carbazolyl-isoindoline-1,3 di-
one(Cal-Cz) YE RBIAAL R (K 2) , X EATTEAR
NN MR A B e AT T IR A BIBE ST, Ol

('d) OQ (l))

(e) Q (d)

o B S T R AR KGR A TR R S B TR A R 2%
Je IR AR T Ok S B i R KR AR
P ) U b ) ath B (] R 48 R TR SR
it T 5 R AR A 2 8] Y O EK , DL B B AT AR A
Fe AR BT R ()RR B AE GR 58O R BF B9 R Wi
A

K2 A D-AK R wi-PXZ-TRZ(a) \AQ(PhDPA),(b) \AI-Cz(c) .Cal-Cz(d) I 5> F 45 # .
Fig. 2 Molecular structures of different D-A systems. (a)tri-PXZ-TRZ. (b) AQ(PhDPA),. (¢)AI-Cz. (d)Cal-Cz.
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Fig.3 (a) Ultraviolet-visible absorption and fluorescence spectra of tri-PXZ-TRZ molecules in toluene and tetrahydrofuran
(THF). (b)Steady-state fluorescence spectra of tri-PXZ-TRZ molecules in different solvents. MS is a mixed solvent of tol-
uene and tetrahydrofuran. The mixing ratio of MS1 is 8:2. The mixing ratio of MS2 is 3:7.
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Fig. 4 Transient absorption spectra of tri-PXZ-TRZ in toluene and tetrahydrofuran(THF)
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Fig.5 Relaxation models of AQ(PhDPA ), in toluene(a) and tetrahydrofuran(THF) (b)
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Tab. 1

ond laser excitation

Relaxation kinetics parameters of AQ (PhDPA), in solvents with different viscosities and the doping film upon nanosec-
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Toluene-Zeonex 11 (7.4 +0.2)" 2.1+0.2 3.9+£0.5 17+2 420 + 50
Doped film 16.7+0.4 15.5+0.8 50+2 240 + 30
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