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FE-SEM images (a~c) and particle size distribution (a;~c1) of carbonaceous spheres prepared by hydrothermal carbonization

method at different sucrose concentrations without dispersant: (a) 0.3 mol/L, (b) 0.5 mol/L, and (c) 0.7 mol/L
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Fig.2 Effect of sucrose concentration on carbon yield
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Fig.3 FE-SEM images of carbonaceous spheres prepared by hydrothermal carbonization method with different dispersants
(amounts are 0.5%): (a) PAANa, (b) PVP, and (c) ISOBAM
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Fig.4 FE-SEM images (a~d) of carbonaceous spheres prepared by HCM with different amounts of PAANa: (a) 0.5%,
(b)1.0%, (c) 1.5%, and (d) 2.0%; (e) their product yields

LK, HPHRALZ 0.5 um. 46428 PAANa
I & 4 1.5%MF, FrfR  dask A o U o RiAe 24
A B H R AR B A8 /N (K 4c), PRI 0.23 pm; 24
PAANa MDA EZE— SN 2.0%HF, B i 2% ik
TR S BURLAR RN —BfE oL, B A8 2 kL
R B EK (B 4d), HAFIRARLZ) 0.6 pme HHSE
s T, B RN ER AN E G I, ik
MR AR, H 2 IS G 38 K& . HIR
DR AE T 4 BOP AL FEAE B R ER (R 2R 1H, AT DA 381 4 ) £
FHASRL, (A, B AN ERIG N, SRk p kit
TR N s (H Y 2 BRI 20 B SR B, 4k
RGN B S P TE BUR R, SO A 2 7
VERT, #ET S BB R i kr e 2 KU, Bk, 4> Bk
TSR PR 0 T A T 0 2 S [0 BT T 15 B B () R A% /N A
—o PLEAFFLR I, &2 PAANa [ N AT BA]

PVVNa

£ o BOVE B HOREAR 39 S Bk, 1T LAl AT DA AR
Hkitr, B 4e ANREFEKRE N 0.7 mol/L B, 43#UH
PAANa A [ I N\ & Jir il £ Bk s BRI 7= 28 . B eprm]
B, A BGRIR NN 55 B BBk 7 R B R

B394 S 56 45 SR BH , AN (5] 43 ORI R BT 1) 4 B sk
(T30 % 4y B B B2 AN 7] o 8 3 b 0 2 1 Ji [R] ]
RER, RAMIR I (PAANa) N H B TR ETEEF, ©
R0 I0N A BB BBk 2 ] 7= A 5 e 1) e P A P AH L
B9, e 2 P ) £ B T sk o R R T R S M e
WE 5t B (PVP) IR 7 T 0 I T 0 B2 I5F (1SOBAM) A =3 47
TR, KRR R, TE KRR R, 5 R
Wi FREERAE — D, R AR S, R AN 3 43
BRI IR (R4 o 3%h 43 #1443 SO 3 7 2 1] o €15
PR .

0O 20
Carbon%e Carbon%6 m
&) nucleus ©) ) nucleus O

B s /j
'%{,}; rbon <\;7
“.nucleus /'\{j\'\\.
20y o u oy
YN TP

M
3k PVP or ISOBAM

Pl 5 73 BTN Bk AORR R 3 1 4 AL BRI
Fig.5 Mechanism of effect of dispersants on the morphology of prepared CSs
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Mono-dispersed Carbonaceous Spheres Prepared by Hydrothermal Carbonization
Method

Li Saisai, Li Faliang, Duan Hongjuan, Wang Junkai, Zhang Haijun
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: Carbonaceous spheres with high yield and narrow particle size distribution were prepared by hydrothermal carbonization
process using sucrose as a carbon source and sodium polyacrylate (PAANa), polyvinyl pyridine (PVP) and polyethylene maleic anhydride
(ISOBAM) as dispersants. The effects of the type and content of these dispersants on the preparation of carbonaceous spheres were
investigated. The results show that for the sample without any dispersants, the yield of carbonaceous spheres increases with sucrose
concentration increasing; nevertheless, significant aggregation is also observed in the samples. Using 0.5 wt% and 1.5 wt% sodium
polyacrylate (PAANa) as dispersants, carbonaceous spheres with an average diameter of 1.6 and 0.23 um can be prepared in 0.7 mol/L
sucrose, respectively. Polyvinyl pyridine (PVP) and polyethylene maleic anhydride (ISOBAM) is hardly effective in the preparation of
carbonaceous spheres with small size and narrow particle size distribution by this method.
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