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Biosolubilization of Australian lignite:
effect of pretreatment method on biosolubilization

Hyun Jae Shin, Ji Won Yang
Department of Chemical Engineering, KAIST

ABSTRACT

The solubilizations of Australian lignite by the fungus Poria cocos, Trichodermareesei, Candida
tropicalis, and niger were investigated. Three different types of chemical pretreatment methods were
used for increasing biosolubility of lignite. Nitric acid and hydrogen peroxide were proven to be proper
chemical pretreatment materials of Australian lignite. Poria cocos showed much better solubilization
ability than other strains. Interpretation of the nature of coal solubilization by Poria cocos was based
primarily on infrared, ultraviolet and nuclear magnetic resonance spectrum analyses.
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& 334 4275 2 AHgen deb)
43 Aol AAHe-2759) tiEo] Penn State
Coal Sample Bank(Energy and Fuels Research
Center, Penn State Univ., 205 Research Building
E, University Park, PA 16802) o} 4] 743+ Texas
lignite PSOC-1442& AM4slgrt. o] Aele) A
£24% Table 1o Jeligict. Alqe] AMS3E 2
L2 hammer crusherZ Uz} %33 % ball mill
2 1227 < AR b RF sieved: AMHS-31o
UE ENZ EFao] AHEEFRCHO).

Agke) 13t AR A4 Sl4ES $HE
Aol A ELoFitd 459 v]AEE ARSI £
oyt n|AQEL % fungus AESY FE= Trich
oderma reesei ATCC 24449, Poria cocos KCTC
6074, Candida tropicalis ATCC 20336, Aspergillus

Table 1. Composition of lignite

Proximate Analysis | * Australian lignite |* Texas lignite
% Moisture 893 326
% Ash 1.12 7.60
% Volatile 46 4542
% Fixed carbon 4394 14.38
% Total sulfur 024 053
Calorific value 6170 6314
(Gross, Kcal/Kg)

*: From Korean Standard Method KSE 3750-82,

3706-82, 3707-82.

*: From Penn. State Coal Data Base results.
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hood el 4 18C, 55417} F<F AAstqich. A§d
AHSEE AAE e 30% A Aaggls)l 8N
AL 48 T3]3 0.2M ammonium persulfateo]
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10d7F A=) wjeFslgr}. Petri-dish Aloll4] 2&
e o W AUE Ak HEAIZ DT
onl, Mg RAF 129 AT o Heel g
35S §go® AHsiqr.

AeAead Meirhgstd e siebATre HoA
F2EE o 43t ey ol (BOMEM, Micha-
elson series). Z}7}e] A|lg = 1z} o35 & TA4A
E38to] obrfol2 Wk thy KBrilel oJste] 93¢
A& AZ8ct(11). Scanning 34 203 o)
2le o resolution 4.0cm 'e|gic}. 3t Mzl
stele] Wr12E A7) 95t F5E5 SRy
NMR #3352 243} 9} (Bruker, 500 MHz NMR
system). Scanning A|7F2- 44|17} o]glon] Eo ¢
g peak 2| 7tAE AAEL7) $15}] water presatu-
ration programmingg- 3l &A3sgc}(12). =3k
A3y Aete) EHL ulwshs] slshe] UV-spec-
trophotometer& AM-sle] A B4 oA FFx
£ 23A3}9ir} (Hewlett-Packard, HP 8452A Diode
Array Spectrophotometer) (13).
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=F 9 8 ¥ 53 YAHY FAU e e
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Table 2. Effect of oxidative pretreatment on

biosolubilization
Australian lignite
Trichoderma| Poria | Candida | Aspergillus
reesei cocos | tropicalis |  niger.
No - + - -
H.0 - ++ - +
HNO; + +4++ | - ++
(NH.)S0s - - - -
Texas lignite
Trichoderma| Poria | Candida Aspergillus
reesei cocos | tropicalis |  niger
No - - - -
H.0; - +++ | - ++
HNO; - + - +
(NH.)S:04 - - - -
Symbols: — no solubilization

+  good solubilization
++ very good solubilization
+++ excellent solubilization
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Fig 1. Particles of Australian lignite undergoing
solubilization on a fungal mat of Poria cocos
KCTC 6074.
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Fig 2. FTIR spectrum of raw Australian lignite.
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Fig. 3. FTIR spectrum of Australian lignite pretreated
with 8 N nitric acid at 25°C for 60 h.
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Fig 4. FTIR spectrum of solubilized liquid from Aus-
tralian lignite.
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Fig 5. FTIR spectrum of raw Texas lignite PSOC-
1442.
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Fig. 6. FTIR spectrum of Texas lignite PSOC-1442
pretreated with 30% hydrogen peroxide at 25C
for 60 h.
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Fig 7. FTIR spectrum of solubilized liquid from
Texas lignite PSOC-1442.
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Fig. 8. FTIR spectrum of solubilized liquid from
Texas lignite PSOC-1442(lower curve) and
solubilized liquid from Australian lignite
(upper curve).
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Fig 9. UV spectrum of liquefied lignite coals.
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Fig 10. NMR spectrum of liquefied Australian lignite
in D:O.
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