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Abstract

Nano-diamond (ND) was added during the carbon block preparation process to increase the thermal conductivity of the carbon
block. Added ND controlled the generated pore of carbon block due to the volatilization of the binder pitch during the carbon-
ization process. The ND was added to the kneading process of coke and binder pitch, and carbon blocks were prepared by
pressing and carbonization. As the amount of added ND increased, the ND ratio of the carbon block increased. The added
ND made a pass-way for generated gas by volatilizing the binder pitch during the carbonization process, increasing the density
of the carbon block and reducing the porosity. The thermal conductivity of the carbon block was improved by increased den-
sity, lowered porosity, and the high thermal conductivity of added ND.
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Table 1. The Sample Name and Preparation Conditions

LBE0 AAEL EX 609

Preparation conditions

Sample name Mixture ratio (g/g)

Kneading and pressing Carbonization

(cokes : pitch : nano-diamond)
CB 80:20:0
CB-ND-0.5 80 : 20 : 05 Kneading : 145 °C, 3 h, 30 rpm
CB-ND-1 80 : 20 : 1 1000 °C, 1 h, N,
CB-ND-2 80 : 20 : 2 Pressing : 145 °C, 20 MPa, 1 h
CB-ND-3 80 : 20 :3
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pitchcokes, Poscomem)E FTXAZ o] gs3lor, 558448 Hst
AFAZ v1e 3] X|(softening point: 120 °C, coal tar-based pitch,
Handan)& AH-3FSITE BHAERS] GHEE S48 913t nano-dia-
mond (ND, particle size : 2~8 nm, agglomerate size (D50) : 8.4 um,
density : 3.2 g/em®, NEOmond)E ©]-&3&} ) a9} vlelr] v]%]
o] A &S 82% frAIE F NDE 0-39] A7 &= F718ko]
ERSCE 80 g 3120] 20 gl vl WX F FNE 5 gL
A 3087 E-EGITE £dE A8l ZF &2 NDE F715te] 145
°C7HA] £ 10 °CZ 523 F 3417k < 30 rpm o2 & 33it)
=io] g8 AEE A7 AA Wste] A2, vRRIg v,
ND7} 28 A55 Avk E[E AIRE 145 °ColA 1A17F B
20 MPa?] ¢¥¥S 7lsto] A7)F WAEY] EFo= A AE
B2 1000 °C] AAE71eIA 1A17F F< dA2late] ND7F
F7HE BAEES AlZsIGITh 71 NDE vlE 9 Hlge] whE A

EME Table 19 YeERATEH

il

=

|

2.2. EMMEE0| EM T}

NDO| #7bel] W gaBE=e] AR WEls XRDE o] §3}o]
sl o, A3 542 RAMNA #4715 olg3to] 433itt.
RE AR A9 XRD FE H-412 10-80° W$19] CuK @ WA
(0.1541 nm)< ©o]&&to] EAIEIQILE ND 7fol| W ehAaB=Eo) 7]

— U=

T W 7EES 545 95k ol =IWHIAH(ISO 18754:2012)E
ol g3tk 't B2 Ax FAE 4T F AR e B &
o 3l o]F A2 7kA] WAL 5 FA, 5 FAE S5}
e 22 2E olgsle] Uk B VFES Siie)

M

E5FA-AET
7N EE (%) = ﬁ; ;ﬂ_k% ;3} %100 )

o714 Ax FARE 110 °ColA 4x13E F9F A% - ARe] FAE
ek 27 FAE B0 s AAT F AR FAE UE
e, 5 FA= A8E B g $2 FAE dEpi

g4 B2 laser flash analysis (LFA)E ©]&35to] AT E =4
3} 0™, differential scanning calorimetry (DSC)E ©]-8-3lo] H|ES
243j0] thest 2o Ag olgelel AT ARKII (17]

il

A== (Wm - K) 3
=FAFAE (m?/s) x A<D (Jkg + K) X B (kg/m*)

I

[N

3.9

fl

3.1. ND 7ol mE EAERS AFY H ¥ B4

ND 7t wh& ©AaEEe] A% 542 d<s7] 915t Raman
A5 AABE e, 1 AE Figure 10 YERASITE Raman 4]
3} B AlF+E D band (1350 cm™) @} G band (1590 em™) 9] =17}

UERTH18-20]. D band:= carbon®] sp® bondS WER™, G band:=

=

i,

-
= CB-ND-3
<
S
CB-ND-2
2
E
w2
= CB-ND-1
5
=
= CB-ND-0.5
CB

1000 1200 1400 1600 1800 2000
Raman shift (cm™)

Figure 1. The Raman spectrum of ND added carbon blocks.
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Figure 2. Ip/Ig of ND added carbon blocks from Raman spectrum.
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Figure 3. XRD results of ND added carbon blocks.
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Figure 4. Intensity(111)/(002) of ND added carbon blocks from XRD
results.
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Figure 5. The density of ND added carbon blocks.
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Figure 6. The porosity of ND added carbon blocks.
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Figure 7. The thermal conductivity of ND added carbon blocks.
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