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Fig. S1 (a) SEM, (b)TEM, (c) AFM images of BN and (d) the height-curve of BN corresponding

to (c).
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Fig. S2 TGA and DTG curves of PVP

Table S1. XPS peak proportions of BN before and after PVP modification

Samples C (at.%) N (at.%) O (at.%) B (at.%)
BN 13.24 3545 3.82 47.48
PVP-BN 20.52 32.54 4.21 42.73
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Fig. S3 SEM cross-section images of the PPENK/MBN-12 single fiber film.

9(c) composite films.

Fig. S5 SEM cross section images of PPENK/BN (a) and PPENK/MBN (b).
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Thermal conductivity(W/m-K)

Fig. S6 In-plane and Out-of-plane thermal conductivity of PPENK/BN-6 and PPENK/MBN-6

Thermal conductivity(W/m-K)

6 0.5
[ In-plane

—|
Out of-plane =
2 0.4 3
3
B
4 0
0.3 S
g
uil s
0.2 <
2] g
2
1. -0.1 3
2

0 0.0

PPENK/BN-6 PPENK/MBN-6

composite films

104 [ In-plane -1.4 _,
Out of-plane -
-1.2 §
81 - D
1.0 o
z

6 - L
08 g
a
0.6 <
04 s
24 3
-0.2 =

0
aowt’h) o)
pPENKIMBN plendingd phont PP ENNMBN-“ gt

Fig. S7 In-plane and Out-of-plane thermal conductivities of PPENK/MBN Blending film(40wt%)
and PPENK/MBN-12 (39.2wt%) composite films
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Fig. S8 Stress-strain curves of PPENK/BN-6 and PPENK/MBN-6 composite films.
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Table S2. The Composition and content of PVP-BN/PPENK composite films.

Materials BN (Wt%) PVP-BN (wt%) PPENK (Wt%)

PPENK - - 100
PPENK/MBN-3 9.3 9.5 90.5
PPENK/MBN-6 16.4 16.7 83.3
PPENK/MBN-9 29.1 29.7 70.3
PPENK/MBN-12 38.4 39.2 60.8

Table S3. Comparison of specific Thermal Conductivity (in-plane and out of-plane)

between our sample with BN/polymer composites films reported in the

literature.
In-plane Out of-plane
Filler
thermal thermal
Composites Content Reference
conductivity conductivity
(wt%)
(W.m-l.K-l) (W.m-l.K-l)
PPENK/MBN-12 39.2 9.96 1.13 -
EP/BNNS@IL 45 8.3 0.8 [1]
PVA/BTx 30 8.54 - [2]
PI/BNNS@PAA 10 2.11 0.371 [3]
TPU/MWCNT@BNNS 41.7 9.99 1.17 [4]
PA6/mBN/mSiC 20 1.31 0.35 [5]
AgNWs@BNNS/ANF 50 10.36 0.93 [6]
EP/BNNS@AgNPs 20 1.13 - [7]
BNNS@AILO5/SR 30 2.78 0.84 [8]

PPENK: poly(phthalazinone ether nitrile ketone); MBN: modified boron nitride; BNNS: boron
nitride nanosheets; EP: epoxy; IL: ionic liquid; PVA: poly(vinyl alcohol); BTy: boron nitride
nanosheets/Ti;C,Ty MXene; PI: polyimide; PAA: polyamide acid; TPU: Thermoplastic
polyurethane; MWCNT: multi-walled carbon nanotubes; PA6: Polyamide; mBN: modified boron

nitride; mSiC: modified silicon carbide; AgNWs: silver nanowires; AgNPs: silver nanoparticles;
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Al,Os: alumina oxide; SR: silicone rubber.
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