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R E ISR R ILB IR S, A MG S0 R, EXEMTHELE
EXFMEYFFALFE TERRRZMERT, MR E R 8 AREE S\ ED B
RSB HRHERY, BB, AR SHREEER, WRFRANEZENER
PERTRENE (B MBIEN, HUREEATREBSEEINERNESZRERE
TR R LR () HBHEH. XEWMTECLMEE B T ERNERTHEY, XPasm
HAFENNESEE EZ (Polyporous versicolor) , ¥R (Phanerochaete chrosospo-
rium ), YA AP B LBE R (Candida ML13), BB W (Penicillium) FIFLLER (Stempio-
myces viridosporus, S. setonii §1S. badius) %, EHRXBEHOBEHERHER, BR
ERREEGRENHRRELBEF XS, BLEASRRBEINYE GRED, ZREK,
AR FH B3R 5 2 0ot 9 AL b 2 A0 BT 2 B SRS 4948 B 2 B AR Yy fE A T 18
f#.

HTEERERIBRERRERIBREWIE, WREME EH#TT AR
EHRBBAERREEST, RNSRITTHLE-WEY KEZGEVERNBFENE
Mol B . 3B T T RSN, LAMGIEMEIL RS, BRERREES,
ST RS Z LGV, XU Tt v BRI B BEAR , W R i i — 5
TENRBRUETZE. ZARNEARAFTESENTRNFER. XAXREREE
MR LB LS RIERNT RS R.

1 e s &
1.1 ¥ ‘

1.1.1 W, TRHABZE (P. versicolor) ﬁﬂiﬁﬁﬁﬁﬁﬁy LB (Candida
ML13) REEBRE (Oak Ridge) EVELEE Faison, B. D. FHhM%ay.
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1.1.2 3. FEKIEE Sebouraud FHEWIRIEHE (SMA), HAMNK (@) F
8 40, FHEF 10, BUY 16—20, FEFK 1000ml, WKL Sabouraud 3 2
W (SMB), HAMN (g): FHFHF 40, BEK 10, £ETFK 1000ml, pH 6—7., H
FESEEAE R S BT T2 0. IMPa K 30 4144, 7

1.1.3  JEE. RBEHAR R 0. 25—0. 50mm, FERFFHRAMAE HHT ; Faison
18- W 3% B9 2 8 leonardite WA PEM LA B (North Dakota) B BEE EENRERT
HEKRE., AT HREER, KBS HRELLR, FAKKKRLA, pH KT
5.5, HT&H. 2dXENTLE, FEERTHENELERE, ¥NT O/CR N/C
JRFH), TERTETHILRSH, SEEEEYEASEAMEHEER.

1.2 K&

1.2.1 EEEFEERE: EEFIALH SMA EFERE L8P, T 25—30C, x4t
BEXRTF OUMEHT, BHR 10X, FHLEKEZE, WAETRER. BTZ2HEZ
REELRES, SnHENPELEk b B4L4REREHER, BXLENE 0. 5pm 7L
BRAHIEE, SRmMBREE, UaHLaEEN, FREREEUSHELE, ¥
MEEEENE., KERIRS, THRERRARARE, MiEEry., YTB6
WA RR, BEEFAREERRE. 2803 EEYRE, BTE%E, HER
FESHTHEEREITERAERE. M BEEEYE 70CTREKS, ARG
BEmER, BTEHIH.

1.2.2 WKL 76 250ml = &M A 0N 50ml SMB IFEW. S Sml 33
TR GEFHELBIRIEF. € 5REEFHRNRET, L1500 /min 2 3035E EilF
TSR, URIESFRARTENERE T, EERLRS, BWBRLEE, BS
ILBBAFR S, S CTFHRTHE, SMEK MR BB A RETE pH 4,
SR pH EAEM L., FR—ERAE, SEHLINUBEAN KK 0. 5pm FLE
EYL BN, BRI HMMEE L 0. 3g/10ml LI AIERRE S . MNBERE ., B
AR, EBRLE AsefL, DHRESHEABERBE. KERENNHE, 2B L2H
WRIRIRIE, SETHEREE, SMARETERTHGL. SHAFYHREAERE, W
BRI E pH AEN 2. 0, BB E RS, 5045 LIER, RET 70CHT, M4
BB EEER, S95H. '

1.2.3 BEYHN: EEEEFREERR D, 5N R LR LR, SHEmERE
&, BESHETRE, BHMEERTILSH, TEMT, CAGERRMBRBILRMT.

2 ERATR

2.1 BEH#ERHEHEERE

. FABELEAN SMA Sl L, BEFEZMRLE . RRLZKHHEE, BRAK
. WERTHESES, SNRERAREN LI, DR EAERE, ERER
RARMEERBRERE., HMEHERRTE L &7RN, SMHENAREFEERGE
HRFER . XUE YR R HE SRR A WEIR A E A R Rt TR
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Table 1 Solubilization of coal by P. versicolor and Candida ML13

Strains
Coal samples
P. versicolor Candida ML13
Zalainucer lignite -
Zalainuoer weathered lignite + +
Nitrig-acid oxidized Zalainuoer lignite ’ +++ ++++
Pingzhuang lignite +
Nitric-acid oxidized Pingzhuang lignite +++ R ik ot o
Nitric-acid oxidized Huolinhe lignite . +++ +4++
Nitric-acid oxidized Yiminhe lignite o ++ +
Nitric-acid oxidized Shenbei lignite + . ! +
Wuhai biteminous coal — —
Nitric-acid oxidized Wuhai bituminous coal + ++++
North Dakota lignite +++ -
Leonardite lignite +++ ++4+

—Not discovered, ~+Solubilized a little, -++Solubilized partly,
+ 4+ —+Solubilized mostly, -+ 4+ +Schubilized intensively
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Fig.1 Solubilization of P. versicelor on lignite

B2 BEESNEHERER
Fig. 2 Solubilization of Candida on lignite
(Legend is as Fig. 1)

ANitric-acid oxidized Zalainvoer lignite

(ONitric-acid oxidized Pingzhuang lignite
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HdRE 1 FIE 2 SR L, BABSTFRRENRELALERE, BLREN
REEREEREREEHRNG: TESBRTFEERIGR, HREREFIEELEE
BIRATEANE, TEREENES, WINGEES/,, X2WH, ZTNHLEBERE
BENLIE F e B R, hI AN S Y B, (EEER, —HAW
LS, ERMETRERR.

2.3 EEEFBRE

2.3.1 WAAEKRIERRER. £2HSMBEHMET, ZENELBGRLETEN
W RS oIl AN BE RS TR A 4, 524 0—3 FW, BLRGE 4 K
W, WAEKTEREEFNEER, HESB TR, SRWETRAF TRHENERE
MR . 2B HW pH AR WG 6. 0 T AN AR BIR TR 5.5 UTF, BS
B A7 [E T 5 TR 48 A S pH S AE R TR R LR, 7E 3 AR RINZ /5, Al
WAE 85 M b, BAEEMIEEL 9 0.

[ e T

Mycelia{x 19 2 mg/80mi, dwt}
o

] o0 20 3U 40 5 60 ¥ 10 20 30 40 50 60

Time{d} Timeid)
B3 WLHTFERATEL B 4 HEFWoH #EL
Fig. 3 Varied curve of mycelia dry . ©  Fig-4 Varied curve of culture pH with time
weight with time (Legend is s Fig. 1)

(Legend is as Fig. 1)

2.3.2 BYEFEHR. JOMMAE I O R A AR D IR SR I (BT IT AR 4k . B4 0. 2/ 10ml T8 WY ER A5
EREMB LT EHWE T MAERE, FEBRLER, WEBRBLE AswER—EST
MEMELSTE 5, UERERNES S ISRNERENTELTIE 6,
BUBEIEREF 30 RZE, BRES A HEEFNEZRER, XEHEL:
Kiﬁ)\%%ﬁﬂ&ﬂﬁ?ﬁ pH A AWM BAM . ZE AWM 40 RZNERE
s HEEREHE Ao B RERE I, HEFMED 60 X5, ZEEWIFHEENDIEFK
?IJ 605 CRHMMALT LRI M 802 IMMFALILIBIMEHD B L. ﬁ%lﬂﬁiiﬁ
FEMER K. :
2.3.3 JEEFMAHT BT A LR R (B MR TR AT SO R ST, £LAMM A
YR TRAFERII TR 2. B8 HERYEHRAERNE. ENAZE.
HEMEES RN, ANREYRFPREL KRR, LSRR NREATERANT
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Fig. 5 Absorbance of leonardite lignite solution Fig. 6 Sclubilization of cell-free filtrate
solvated by cell-free filtrate of P. versicolor on lignite .
{Legend is as Fig. 1) {Legend is as Fig. 1)
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Fig. 7 Infrared spectroscopy of coal and solvaled coal %E%ﬁﬁﬂﬁqjﬁﬁﬁé MR,
(A) Coal, (B) Oxidized coal, (C} Solvated coal JF'HNMR ZREESRT =ZHHEN
FREMILIF R, BHIEWE/ SHEIAN 2, RHAFHPSESRFEWASS
_.3{50 :
| ABIREN. (D ZETRRLESHEE ZHEREAES, THTRSBETR
R HEoEREARARS], RRTHEHEEIE ENAR ., ZEEpHENT6.0F
BN, TEEIERY S ELE R MRLESE pH BIET 9.0 TIFH, EFEEM
BWERNE; () EEFYREEAES SO ATEE, EURSEARALSH, XE&
ERREALJZNRAFEAERE (3 EEFEFEEN. KRN EDRITGE
B, BETHRBLEOE TN, TIRKEETEEELE T X ¥ YL B A v
RRFREFRUR,
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Table 2 The resulis of elements analyses of coal and selvated coal

Elements
Coal samples

C H N O+5) » H/C N/C
Zalainuoer lignite 64. 49 4.59 1. 49 29.43 0. 85 0.02
Nitric-acid oxidized Zalainuoer lignite 57. 60 3-63 1. 66 34.11 0.77 0.07
Solvated nitric-acid oxidized Zalainuoer 38.62 | 3.80 5. 93 51. 62 1.18 0.13
lignite by P. versicolor by acid-depositing
Solvated nitric-acid oxidized Zalainuocer 36.73 3.85 5.02 54. 40 1.28 n.12
lignite by Candida by acid-depositing
Pingzhuang lignite 63. 50 4.07 0. 98 41. 45 0. 77 0. 01
Nitric-acid oxidized Pingzhuang. lignite 54.79 3.04 4.30 37. 87 0.67 0. 07
Solvated nitric-acid oxidized Pingzhuang 38.16 3.75 6.26 51.83 1.18 0. 14
lignite by P. wversicolor by acid-depositing
Solvated nitric-acid oxidized Pingzhuang 35. 21 3.79 | 4.93 56. 02 1.28 g.12
lignite by Candida by acid-depositing '

* The content of ash containéd is little.
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Solubilization of Coal by Polyporous versicolor and Cadida ML13

Han Wei Yang Haibo . Zhac Shuchang Zhao Yan Fen Pusun
{School of Chemical Engineering, Dalian University of Tecknoiogy, Dalian 116012

Abstract The coais solubilized easily by Polyporous wersicolor and Cadida ML13
were screened by mean of solid culture. Solubilization of above fungi on nitric-acid oxi-
dized Zalainucer and Pingzhung lignites was determined at solid and liquid culture condi-
tion and they can generally come to 60—80%. The biosolubilized products were analyzed
by elemental analysis, infrared spectroscopy and NMR spectra. Results showed that
some changes in constructure and composition of biosoclubilized products were occurred

by bisolubilization process.
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