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T. Hasegawa, Chem. Rec., 2017, 17, 903.
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I MEFEFF L — | Stratified Dipole-Arrays (SDA) Model

RO7O0BRBFTRBIE, pnhVhE<BEXS » BEEZIE: MW BEKIEH
DFDIR a (FBEEHBENEWN p DEEDER: IS KREX

P=) p;~0 (XTOGHEA g6, E=e,E+ P

7 @ 1 | c8 > N B
CF3(CF,)s U TFTDES| b CF4(CF,),: 2RITEAT] CF5(CFy), A ELDERE:
S BHRN(C2RTEET D = \/;
< B
2
T
BORBTH | >
VAP IRE 3 -1
£ e
%’- tetragonal R; favors hexagonal packing
—NFOHEE 4 B RS FEE

T. Hasegawa et al. ChemPlusChem 79, 1421 (2014).
T. Hasegawa Chem. Rec. 10, 903 (2017).

I Reversal process is extremely difficult for PTFE

FOF
I | ° °
PTFE | | | Molecular aggregation blocks recycling
|
FF
n
Atoms i Molecules Solid “matters” to be disaggregated
! . i -
H ¢ i o | 3 |3
& | o | 4mm |§2|:
H ! c ! ] 123
1 D 1 H H {1 < =
C . i i Disaggregation s | £
i i —melting
Chemical Recycle i Mechanical Recycle;

Difficult to stop at this stage

J. Phys. Chem. B, 2025, 129, 4249. 6
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I Our idea | Use of “solid solvent”

Use of NaCl (solid) instead of using fluorous liquid solvent

* Na*Cl- can be recognized to be a dipole - solid solvent
* For real, multipoles would work for the solvation purpose

i ~ NaCl multipole / ‘
|

—

I Experimental

Samples SEM images after crush
1) PTFE I without NaCl
Commercial PTFE powder (AGC) W

2) Sample crush
Planetary ball-mill

| Planetary ball mill

700 rpm, 8 h Bwith Nacl

I NaCl additive
(molar ratio)
CF, : NaCl = 1:1

10 pm
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I Summary: Mechanical recycling of PTFE has first been realized on SDA model

#1: Crushed to be fine particles
#2: Disaggregation in individual particles

#3: Conformational defects are generated

(b) Partially

(a) Aggregated disaggregated

Crystallinity 1’/ Possible
decreases ' change

(c) Defects

generated --.

|I Ball-milling EII‘

strong Molecular interaction weak
low v (CF,): band position  pigh

* Bull. Chem. Soc. Jpn., 2025, uoafo29.
* J. Phys. Chem. B, 2025, 129, 4249.
» Patent submitted in 2024

(d) “Solvated” PTFE

. NaCl

o

||‘ ’

No NacCl

A (e) Re-aggregated
\eeping defects

is not re-aggregated

=

=0

~

(f) Washed by water

AR | NaCIEBIFIC T 3 SBESNDRIGHRESNS
i

IS A OIL—EZzBiEd

PTFEENaCIhHO I WNC/ILT D ?

LA AR

PTFE + NaCl
PTFED >

1600

ATR IR

20O\I 2

1
2200

o ISR X = X I\ODFEBE
. MINFIOIESRE - EOREIL
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