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Abstract: Phase change and fluorescence properties of the polydiphenylacetylene derivative, poly[1-phenyl-2-(p-
trimethysilyl) phenylacetylene] (PTMSDPA), were investigated according to the thermally induced phase separation
(TIPS) method. 1,4-dioxane was selected as the theta solvent from solvents having solubility parameters similar to that
of the polymer, and the phase diagram of the solution of PTMSDPA/1,4-dioxane was derived using the cloud-point
method. A critical point appeared at a concentration of 0.88x102 M and a temperature of 51.6 °C as the theta condition.
During the cooling process, a significant fluorescence enhancement occurred near the critical point, because collision
quenching and vibration relaxation in the polymer chain, which causes non-radiative emission decay, are restrained by
the abrupt phase separation between the polymer and the solvent. This study provides a tentative method for producing
highly fluorescent nanoparticles and microporous membranes by applying TIPS to fluorescent conjugated polymers.
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Figure 1. Chemical structure and physical properties of PTMSDPA.

Eéﬁ of o3 AxH v FAE=

S YERATE o)== S dolx] 513 ﬂﬂﬂoﬁ E
Jgje] 2y SA A 2R ZojwElA| FaL
JEN 7T FAE 2 vl Eo] Eﬂ‘ﬂilnj—‘ﬂ A A= “H
o} olefgh FFFthe] XA o] f ‘/]’—’t?:];ﬂﬂr%
2 A NA Fm gl Aol 7118 BlAbe &
27} Fof £7] wZolth

oA Awgt viel 7] PTMSDPAE &7 AF=e] ui-¢- 71
7ek 3 1Hg BAS Hola, Ui Alo| 22 AlxE YAt
of Tk i g8o] vl =1, B 0= TeA
2 ¥4 (surface area-to-volume ratlo)o] 7] "ol A

=10
€ ©
Az

A 22N 1) 0B s w el AW e B4
O % FE FNdHolM daiA ok stal FAAEHL THA
200 - 7] wol) Wiegizie} BEekg Az A1

FA O 2 §-84]o] vt} A A 83 A2 80

Ao AHoA B I8 % P%E]HJ(TIPS)A 33t o] Ao
A Aot o] WS AJ2oXE AEAE FolA] A
T EE 7t Y 7 e AR 8)(theta solvent)E Af
gato] Thdde] &HS Axg th, /\#] W7ke Eel AL
A&l 7] CHEEE freste] HlwA A YR R o
TS AR F e Tl UE 4 l"ﬁ:'ﬂ of] H|all TIPS
= W5 Tk oA QLA el A-8=7] w2
4 gufe] A4, vkS wiAUE 19, d9etd o %—‘:iﬁ
SA] 5o SHolA fElsh, H| A & FEAAME F%
o] 7Fsst, Vet B ok g ko] s o ALk ]
£ Sl

B AFAM = PTMSDPAS] Y=t & ot et AlZ2E

913k TIPS ] AR &8 7FsdS Aol 7L, cloud-
point(EH A )HS ©]-83le] PTMSDPA®Y t$t theta solvent
9} theta conditions U, G-Hie A oMo FF
AES ZAEIATE 2 A3, PTIMSDPAE 1,4-dioxane©]
theta solventZ A 33819, T34 HEA] IEAe] 7%
o mR7IA R ek Al -8 A S (upper critical solution
temperature UCST) 7&& YERH 2™, theta condition®
2 FE 0.88x107 M, &% 51.6 °CollA AAIH (critical point)
E UERASITE. B3, o] Wzgol A AR Felld 54
g FFS7E B T 889 FF vieAlA AR EA

£ Lo

N

& 7Fs7dol AAFEITE ofsh g BAE a4
Zojo] ol Aol el tiF IS AMasiaat

THE X Al2f. PTMSDPAE ©|H A5 53l Hare Wy
© 2 A= AL PTMSDPA®] 233t theta solvents 3171
$3Fe] Al-&-F THF, acetone, cyclohexane, toluene, chloro-
benzene, bezene, 1,4-dioxane 52| &vll= Sigma-Aldrich(St.
Louis, MO, USA)IA T-¢)8}e] AMg-8liT}.

DX A M= - o] ARst A F(phase
diagram)S #&s}7] flste] AP o w2 LAt &
o (1.50x10% M, 1.00x10% M, 0.75x10% M, 0.50x10% M, 0.25
x102 M, 1.00x10° M, 0.50x10° M)& Blo]& ol x| #| %3}
of ARESIATHRHEES] 715).

=4 8 FF, 77 89 s 25 Wl i %ﬂ
E W3t Aol gk gk -4"”% {8t 2pe]-7HA1%
F7]1(UV-Vis  spectrophotometer, JASCO-V-650, JASCO
International Co., Ltd., Japan)& ©|-83l] FR=(%T)E =
etk BUEE 3P 550 nmo ™, 2% ¥st A4S 9
sl 2% AEEHE sl AS 38t 54
9= 80°C~30°CellA ¥ 1°CH %ﬂ A FE Bﬂi}
£ =A%t} Theta conditionol] tgk HFLS I8t W=g &
A A2 &3 E333 A (spectroflurometer, JASCO-FP-
6500, JASCO International Co., Ltd., Japan)2 A}-&3}o] =
Ao, 24 2718 7] (excitation) 2 24 (emission)
o] &8l #& ZH7}F 3nm= S, 7] 3 RUEE 9
e Z4zt 425, 530 nmZ 2 3k}

[N

3 EE

Theta Solvente] MA. 83l ="J<(solubility parameter)”}
AAG Hls=gk L Akel gl Ak AR ol AR
SHAUA 7} 2t 2 2484 (miscibility)o] YEFE 715
Ago] ui-g- =T}, whebA, F AL Alelol] S EA 3 H
wrogx 54 gujo thek iAo 488s fA d=

& o Aok 53], HF/dolm v e Rk A 2 o
o] o] EoRkinh. et B a4 5 olx A
Lo] 1:].1‘,: A5, A3 o|H, AElo)|EA So] 7FsH

&8 739, Ball Aol o3t A S dlSs]el ok

]7P Att. Tha)s] PTMSDPAE 1 Slehz2]olx & &
o] Al vjFAe] HgE FTEAJO]EZ theta solvent

b= oA o] EEw ol A Eujatele] Bl et
fol & Fxdte] TH GulES AT F AUk o] A
T-ol A, PTMSDPAS] L=+ 091 g/em’ S 2 =4 =92,
group contribution methodel] &g+ AlxhS F3l o] EE| <]

%0, rol' _IN ot _\[N'

: mlm

>~l

Polym. Korea, Vol. 45, No. 4, 2021



630 g - s - =7

Table 1. Solubility Test for PTMSDPA in Solvents

Solubility Solubility test

Solvent parameter Bplhryg
(3, MPat?) POt (C) at25°C  at>50°C
Acetone 20.3 56.0 Insoluble  Insoluble
Cyclohexane 16.8 80.7 Soluble Soluble
1,4-dioxane 16.2 105.5 Insoluble Soluble
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Figure 2. Variation in transmittance of polymer solutions with dif-
ferent concentrations according to temperature.
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Figure 3. Temperature-concentration phase diagram for PTMS-
DPA/1,4-dioxane solution.
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Figure 4. Variation in fluorescence intensity of PTMSDPA/1,4-
dioxane solution according to temperature (excited at 425 nm, mon-
itored at 530 nm).
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critical temperature (green arrow: fluorescence, blue arrow: vibra-
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