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Figure S1. The size distributions of Ni,P/HPWSNs fresh catalysts
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Figure S2. The size distributions of Ni,P/HPWSNs spent catalysts after reaction
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Figure S3. The size change profiles of Ni,P particles over Ni,P/HPWSNs series catalysts

before and after reaction

It can be seen from the Figure S3 that the sizes of Ni,P nanoparticles increased



by 24.3 %~64.4% after high temperature compared to the Ni,P nanoparticles over the

fresh catalysts, among which the size change of Ni,P particles over Ni,P/HPWSNs-

0.13 catalyst is minimum.
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Figure S4. The XPS spectra of Ni2p in the Ni,P/HPWSNs samples

(a) Ni,P/HPWSNs-0.00, (b) Ni,P/HPWSNs-0.04, (c) Ni,P/HPWSNs-0.07

(d) Ni,P/HPWSNs-0.10, (e) Ni,P/HPWSNs-0.13, (f) Ni,P/HPWSNs-0.16
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Figure S5. The XPS spectra of P2p in the Ni,P/HPWSNs samples
(a) Ni,P/HPWSNs-0.00, (b) Ni,P/HPWSNs-0.04, (c) Ni,P/HPWSNs-0.07

(d) Ni,P/HPWSNs-0.10, (e) Ni,P/HPWSNs-0.13, (f) Ni,P/HPWSNs-0.16



100

— =) o0
< < (=}

(=]
[=}

Product distribution (%)

Ni,P/HPWSNs-(0.00)

o
Iu_i_‘g,"_‘___;;v_,_,_’_ ?‘"I—,.

e e
S v

300 320 340 360 380
Temperature (°C)

,_.
= o )
> S b= =

Product distribution (%)

2
[=}

Ni,P/HPWSNs-(0.07)

/‘\\A\
 a ——a

A

— 4

T B 8

e
— o

100

B [=2) co
[=} (=] [=1

2
[=1

Product distribution (%)

300 320 340 360 380
Temperature (°C)

s NuPHPWSNs-(0.13)
A

A\_\

e
— v —— "V
[ - _e—
1 1

300 320 340 360 380
Temperature (°C)

,_.
= o )
> S b= 2

Product distribution (%)

5]
=]

100

= [=)] co
=] (=] (=]

Product distribution (%)

[y
(=]

100

= (=] =2}
[=] [=] [=}

[3=]
[=}

Product distribution (%)

Ni,P/HPWSNs-(0.04)

340 360 380

300 320
Temperature (°C)
Ni,P/HPWSNs-(0.10)

‘/A A\\\

\‘

-

— v --:_-;_,:."'-:-/i)— v
e —
300 320 340 360 380

Temperature (°C)

Ni,P/HPWSNs-(0.16)

1
— v T — T
—__ o
‘——\_\./
300 320 340 360 380

Temperature (°C)

Figure S6. The product distributions on Ni,P/HPWSNs series catalysts
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Figure S7. The hydrogenation results of naphthalene with time on stream over
Ni,P/HPWSNs-0.13 catalyst

(340 °C, 4 MPa, 500 mL/mL and 10 h').

The long-period (100 h) naphthalene hydrogenation experiments were
complemented over Ni,P/HPWSNs-0.13 catalyst (@340 °C, 4 MPa, 500 mL/mL and
10 h!). It can be seen from Figure S7 that the naphthalene conversions keep stable at
around 99%-~100% in the range of 0~100 h reaction on stream, indicating that the

Ni,P/HPWSNs-0.13 catalyst possesses outstanding catalytic stabilities.



Figure S8. TEM patterns and structure schemes of Ni,P/HPWSNs-0.13 and Ni,P/SBA-15

catalysts
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Figure S9. The naphthalene conversions of Ni,P/HPWSNs-0.13 and Ni,P/SBA-15 catalysts
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Figure S10. The decalin conversions of Ni,P/HPWSNs-0.13 and Ni,P/SBA-15 catalysts
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Figure S11. The comparison of XRD patterns for Ni,P/HPWSNs and Ni/HPWSNs catalysts.



Intensity (a.u.)

850 855 860 865
Bind Energy (eV)

Figure S12. The comparison of XPS patterns for Ni,P/HPWSNs and Ni/HPWSNs catalysts.

It can be seen from the XRD pattern in Figure S11 that the Ni nanoparticles of
Ni/HPWSNs catalysts are reduced to metallic nickel crystallites under the same
reduction conditions, while the characteristic peaks of Ni appearing 44.3°, 51.8° and
76.3° are not found over Ni,P/HPWSNs catalysts, confirming that no metallic nickel
crystallites exist on the supported nickel phosphides catalysts after reduction.
Moreover, the XPS results show that the Ni 2p signals of Ni/HPWSNs catalysts
appear at lower binding energy compared to that of Ni,P/HPWSNs catalysts, further

prove the high stability of Ni,P under the reduction condition.



80 Il Ni,P/HPWSNSs

o5 Bl Ni/HPWSNs
60
50

40

Selectivity (%)

30

10

B

Naphthalene Tetralin  Trans-decalin Cis-decalin
Hydrogenation product

Figure S13. The comparison of product distributions for Ni,P/HPWSNs and Ni/HPWSNs

catalysts.

The differences in the hydrogenation product distributions at 340 °C over
Ni,P/HPWSNs and Ni/HPWSNSs catalysts are displayed in Figure S13. The results
show that the products of both trans-decalin and cis-decalin are not detected on the
single Ni supported catalysts, demonstrating that it is extremely difficult for

naphthalene to deeply hydrogenate into decalin over Ni/HPWSNs catalyst.



