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n: MFA F@05- SR BEMBE R 12 M4 (G1~G12), EEIK 99% .,
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¥ 1gG6~G12 G MR AWM 1gNay00; NE) 150 mL Bk o, MME 90°C, R
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WA EIER A, MAY oL BB, &K KMnO, 4%, 3Bk MnO,, MnO, 43 5
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REFIK., KEMRAZE pH2, REET. R#ESH5A 60mL HEEF 60mL FEE HA
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ey, ENERLPTRHITR—RIKNT20%. EBYPEHY BRI REZNA
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(Typical chromatogram of KMnQ;, oxidative degradation produets
of fractions G6~@G12 of methylated F'A)

€324 1200 X 3mm REMEE, PR A 4%0V-11 §) 60~80 F Chromosorb W(AW) DMOS;
T, 150~250°0, 2°0/min; # W3 FID; R Ar, 1.5kg/cm?, 25mL/min, LHASFX 1
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F#1 1gu MFAK G6~GI2 B4 H KMnO, RAMM = Ity GC/MS A4 4R
(GC/MS analytical results of KMnO, oxidative degradation products of 1 g
of fractions G6~G12 of methylated FA)

E}: " g . R : ﬂ: & & M"N'I—isil& 7 W (%"
(Peak no.){ (mim) (Compound) (M+ & base peak) (mg)
1 3.50 | 3-CHyCgHy(OCH;)COCHY 164, 149 2.4 ] 0.8
2 5.16 | 0~CgH¢(COsCHg)q 194, 163 4.2 1.3
3 6.08 | m—CgH{(COsCHy)q 194, 163 2.0 0.6
4 6.60 | p-CgHy(COsC0Hy)s 194, 163 1.3 | 0.4
5 8.10 | n-OysHys 254, 43 0.8 0.3
6 13.20 | 3-CH30-0-CgH3(CO5CHs)q 224, 193 3.6 1.1
7 15.30 | 4-CH30-0-CegHg(CO,CHg)y & a mixture of 224, 193 7.0 2.2
two unknown compounds
8 18.05 | 1, 2, 3-CeHy(00,CHs)s 252, 231 39.4 | 12.4
9 20.95 | 1, 2, 4-CgH3(CO,CHyg)s 252, 221 1.8 | 3.7
10 23.20 | 1, 3, 5-CgH3(CO.CHy)s 252, 231 02| 3.2
3-CHO-1, 2, 4-CgHy(CO,CHg)g 282, 251
11 23.76 | 10-CHy-n-C1sHzCO,CH; 298, 74 8.0 2.5
12 25.80 | 2-CHg0-1, 3, 5-CeHy(CO,CHy) 282, 251 ral 23
& trace CpHge 264, 43 :

13 29.13 | 5-CH30-1, 2, 4-C¢H,(CO,CHy)s 282, 251 17.0 -3
14 30.20 | 4-CH30-1, 2, 3-CsH3(CO,CHs)s 282, 251 18.6 .8
15 32,30 | 1, 2, 3, 4-CeHa(CO30H,) 310, 279 35.0 | 11.0
16 33.00 | 1, 2, 4, 5-CeHa(C0,CHa)y 310, 279 41.2 | 12.9
17 34.50 {1, 2, 3, 5-CgHy(CO,CHs), 310, 279 40.6 | 12.7
18 38.17 | 5-CH,0-1, 2, 3, 4-CsH (C0,CH3), 340, 309 16.4 5.1
19 42.23 | 4-CHg0-1, 2, 8, 5-CsH (CO,CH;)4 340, 309 9.2 | 2.9
20 44.75 | CH(COs0Hy)s 368, 337 23.6 7.4
21 47.80 | CH30-Cg(CO,OHg)s 398, 367 10.0 | 3.1
22 56.42 | O(00,CH3)e 426, 395 9.0 2.8

* ATEER—RFREN BT, FilS G1~G6 45 BH =P TRLER.
" BEENBAMERBE.

R GI~GE 424w Go~GI2 ZR M BRI T HAL LR

(A comparison of components between fractions G1~G6 and degradation
products of fractions G6~G12)

G8~G12 B4 EILRERY G1~G6 4 iR 45 (Components

B o4 B XK T (Oxidative degradation products of fractions GLrG6-
I of fractions G6~G12) v
(Type of components) (%) . %)
% T K AR B X
(I, benzene polycarboxylic acids) 69.1 58.7
-I1, phenolic acids) 2.1 41.3
W EBREMESE 18 0.0

(III, fatty acids and alkanes)

/i1 2.4 1.4
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— RATIE P oty 138 FAUD 88 HAY i HADY KL HASY K TREY
HA" & R Ab#nk FA g KMnO, S /LRSS R — LT T 8.

R3 TRAEWTELHA fFA K KMNO, ALBRYFHIELL

(The main degradation products obtained from KMnO; oxidative degradation °
of methylated HA’s and FA’s of different origins)

N MHA i X R om BT H
VB RN K (Main degradation products) (%)
. Conditions of degradation y a, o-8i- ]
MFA ( gradation) | g | pr | o | @ el VT,
+ WMFA 49% KMnO, ¥ #, Fl 8 8.9 |a1| — | — |1.48
(Soil MFA) Y% KMnOy ¥, [B1¥, 8 /Nt | |
# MHA . O ®m - kr 59.5 [ 88.8 | — 1.7 1.53
(Lignite MHA)
- B MHA il E 63.6 | 6.1 | — 0.3 1.76
(Bituminite MHA)
RS MHA 19 KOH, 0.5N KMnOq, 90°C{ 100 | — | — — —
(Weathered bituminite MHA) )
R 4y MHA 3% KOH, Z¥MA KMnO,, |70.6| — |15.4 14 —
(S8ediment MHA) 60°C, 6 /B
R & B MPA 19% NagCOs, KMnO ,|69.1]20.1| 1.8 — 2.4
(Weathered coal, Talufan MFA) | 90°C. 6 JUm EMnO, BB :

M 8 WLUERS R H, nh MFA fyREBY PRI o, - TR, WHATLHERA
Ry EAL R R e AR AT, B R MR R AN S50 G HsO) M fE R T, B
BPRAMKBTOAPRER. W _RAT _RE-TRY. SRBHRTHERANF
LR RN, RALMRY R A ARSNE TR RS FRAK I R R R, 3
- B3R b AR AR 2 sk P A9 41 (OH) . SE B BB BURMIN i) . 55 — W 88 R G6~
G2 ZAPEHEUHTREN, ENBEAFERL 2, SX=FRML 2,8, 4-F N
PREOTHEERK. ZRIARBYDELPRUEANTROSRAR, WHS S G1~G12
EEHATE 600~1000 MASFAR, HUXLFFHESENERRE, RETHE
2~BA B EM. HAUNNRESER, ROTURN G6~C12 K45 EEH AR
MO BRGABFY B ERAIMRC L TRESRE. ME, RESRRRE)ETERE,
—OH,—, —O—RHEAEBLEATMRN S TEARANALEY, EMNERL FA 32
By, RADPEIFRG—~AHERBR, TETLEN, ENLARFLGRNETER
RABRRESHRSRNERARY. N TFIXELAUNAIENECERERFHOHRE
FERMER, '
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STUDY ON THE STRUCTURE OF FULVIC ACID FROM
WEATHERED COAL OF TULUFAN II.

Zuanc De-mxg* Liv DENG-LIANG

ZBANG WEN-XIN WANG GUANG-HUI
(Institute of Chemustry, Academia Sinica, Beijing)

ABSTRACT

Fulvio acid extracted from weathered coal (Tulufan, Xinjiang) was methylated

with CH3N; and was then fractionated. The higher molecular weight fractions G6~
Q12 (M,=663~6601) were oxidatively degraded with KMnO, The degradation
products thus obtained were again methylated and were then separated into 24
components by GO, 17 of which were identified as the same compounds which had
been separated from the low molecular weight fractions as reported previously. The
other identified compounds are 1, 2, 3-benzene-tricarboxylic acid, 1, 2, 8, 4-ben~
zene-tetracarboxylic acid, isophthalic acid, terephthalic acid, as well as a small
amount of n-OigHss, C19Hzs and 10-methyl-nonadecanoio acid. Differing from fulvio
and humioe acids from other origins, the fulvic acid now studied has very remarkable
aromatic structur.l characteristics.



