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Abstract: Gasification technology is one of the key technologies for the clean and efficient utili-
zation of coal. Gasification fine slag, as a typical solid waste produced during the gasification
process, its rational disposal is considered a significant challenge for the green development of
coal chemical industry. Current high-value utilization strategies for gasification fine slag pre-
dominantly focus on recovering residual carbon and silicon-aluminum components, while neg-

lecting the untapped potential of calcium constituents. To achieve the resourceful and high-val-
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ue utilization of the calcium component in gasification slag, an innovative method for synthesi-
zing ethylene glycol/water-based CaCQ; nanofluids using gasification fine slag as a calcium
source has been developed. The influence of different precursor salt concentrations on the syn-
thesis of nanofluids was investigated, successfully preparing ethylene glycol/water-based Ca-
CO; nanofluids with controllable particle size. Comprehensive characterization through X-ray
diffraction (XRD), field-emission scanning electron microscopy (SEM), and Fourier-trans-
form infrared spectroscopy (FTIR) elucidated the morphological features and crystalline struc-
ture of synthesized CaCO; nanoparticles. Moreover, based on a microchannel flow boiling test
platform, the heat transfer performance of ethylene glycol/water-based CaCO, nanofluids was
evaluated. The synthesized nanofluid achieved up to 19. 7% improvement in heat transfer coef-
ficient (h) compared to base fluid, accompanied by a notable 17. 6 °C reduction in silicon wafer
surface temperature. This study not only establishes novel pathways for the valorization of
gasification fine slag but also delivers critical guidance for the application of ethylene glycol/
water-based CaCOj; nanofluids in phase change cooling of electronic devices.
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Fig. 1 SEM image of coal gasification fine slag
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Table 1 XRF analysis results of coal gasification fine slag

o1 Sio, Al O, Fe, O, CaO

MgO K,O Na, O TiO, HAls

BRANT

D= O] 44. 38 20. 98 12. 74 10. 47

.27 3.07 2.36 1. 30 3.43 29. 30

50 T A SR AR (NaOH, 5 4 $ =
99 %) IR EREN (Na, CO, . 5T & 0 50 =99 %) ¥l [
B PG SE K A7 30 A BN W 5 2 R (HCL, B 40 40k
37% Tl W [ i PR T A A R B 25 A R
AT TE((CH, O, iU 0 80=>99. 5%, 4%
Mrali) I [ PG 22 gL BHE T AT BR2S 7.
1.2 ZZE//KE CaCO, MXKiRiknIH &

IR 2 iR, BUS g B 40 BE 5L
H TR E AW R 5 mol/L ) HCI ¥ W
20 mL,#H )5 .78 25 CF LA 600 r/min %% 5 {8
TEHE S EFE 30 min, W 58 BCE S BIAR UE L IR H 20
mL KB KPR vE % B uE D
Si,CICE , Bt — 20 I TR BOUK 355 | £ LBk 55 4
B IS IEWR E TR LL 600 r/min 5% 3 1% 1
BORE TN E R 1 mol/L By NaOH ik H 2 4%
M A pH B 10, ik B0 R B UT3E. #s
3R A P g, I AT B B E B Cat
JEV. UV E A Fe, AL 4140, Bt — 2 WA
il 2 EAL AR A R B — B RS Ca® T RS
100 mL & R R A SR 5 G218 % vk JE ok
0.5 mol/L K Na,CO, & .ffi Na,CO, B 5 &
Ca’" HUETR MR R 100 mL. RJ5 . 7E 25 “C T LU

600 r/min 4 %% S A IR BE D BEFE 30 min J5 L B B
ik 6 h, &M %&ER 2 /K CaCO, 41K

600 r/min
30 min

HCI EHREIEDE
NaOH

Lﬂ e \\ j?ﬁsiﬁ /
& ll \iﬁ]*ﬁpH—m [j

~
B m
E L NaCOf+EEHTK 2 l
= 4
/ / & Fe(OH);
. o r | [ Al(OH);
I II 600 r/min /“ W 985 \ J
=R kA | . 1 l it ‘
CaCOs Pk m‘“:h—* I =7 / \

K2 A E G NS R/ K E CaCO, G4K M 1 i 72
Fig. 2 Schematic of the process of synthesizing
ethylene glycol/water-based CaCO, nanofluid from

coal gasification fine slag
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Fig. 5 SEM images of ethylene glycol/water-based

CaCOj; nanofluids with different particle mass fraction
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