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B 3R AR X AR H S (Jf Dai et al. 2012 & 20
Fig. 1 The main coal-rich regions in China and coal sampling sites (modified from Dai et al. ,2012)
T —ARACIREE X s 1T —PHAC IR X5 I — AR AU IR X5 IV — R BRI X 5 V — g IR X 20 5 18] i — R i

I —Northeastern coal-rich region; [l —northwestern coal-rich region; [l —North China coal-rich region;

IV —Yunnan-Tibet coal-rich region; V —South China coal-rich region; red spots—coal sampling sites
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Table 1 The basic characteristics, nitrogen contents and isotope data of coal channel samples
TR X RS £ B A% ERS3 = il W43 5y 9 Naar (6) 8PN (%)
PH AL H E, T 1 T 4 ey 1 IR 1.84 2.3
AR AL X Qs AL E, 3% i 4 Lapes IR 1. 24 3.3
QT AL E, (7 (oSS R 1 1.17 2.5
MJT-17 AR 5 P HE %4 KA AR AL 0. 84 3.3
YQ-3 1L P BA P, 1L PG 41 JE AT 1. 10 3.7
1Z T FEAE P, 117G 41 TG 1 o AT A 0. 95 4.1
ML-2 p N P, L Jilupiey {(R7TRE S 1. 26 3.1
ML-3 KE PG P, TN JIE IR A 1.17 3.2
DT-3 KJE PG P, 1P 40 TG A R 1.13 4.6
S LR YQ-8 IJ.IVWH?‘? (iZ'Pl K4 Ijlﬂk% LP'L%J"‘@ZFL'J% 0.91 3.5
PS-9 L7 7 Co-Py K2 S o R 1. 14 3.2
HSK-8 1Ly V8 ) AR Cy-P KR A FF i i 1.27 3.6
HD-9 ITVERTIEZS C.-Py KIF 4 T o i 1. 20 3.8
FXLW-10 117G %3 74 Co-Py K4 A A o 1. 20 4.9
ML-8 KJE PG C:-P PN JIE r i 1.22 4.5
YQ-15 1L BE 5 C.-P K4 JE A r i 1.17 4.3
HQST-11 1L 78 e AR Cy-Py p Nk AU o L 1.10 3.5
LSG-13 SN LS P; T 4 I o B 0.92 1.7
" NY-13 BN P; yALE: TG 1 A i 0. 90 2.6
R ZM-06 M T P; ALK JE o i 0. 80 1.4
GH PR P; REITU B 1 A B A S 1.04 2.6
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Table 2 The basic characteristics, nitrogen contents and isotope data of coal bench samples
TR X S22 ) T WG| RE SR W35y 9 Naar 3 B HIH (20 SV N R IH (V) | FERER
INPEEMEEE 2 54 | P | INPE4 | HEKE LR R TTRCS 1.31~1.74 (1.5140.15) | 2.6~4.8 (3.92%0.6) 15
e WP RFEMET 12 585 | Jo | KFEHE | SFHE| FREE | 0.79~1.23 (0.9940.15) | 2.1~4.2 (3.4£0.8) 11
kRS wET TS| T | KA | BRI (SR 0.94~1.22 (1.09-0.08) | 2.7~4.4 (3.740.6) 14
ﬁ WP PG RS 10 SHE | Co-Pr| RIEAL | M B | 1.02~1.27 (1.1740.09) | 3.9~5.1 (4.5%0.5) 8
X INPEKE NG 8 S |Co-Py | KA | AM o i 0.99~1.34 (1.1940.08) | 2.0~4.5 (3.440.7) 30
INVEEME BT 10 BB [Co-Pr | KJEA | g o B 1.18~1.45 (1.3070.08) | 3.3~4.9 (4.0%+0.5) 14
N FRE P C2/C3 | Py | EEY | Ik AT 1.83~2.60 (2.0840.35) | 1.5~2.0 (1.8+0.2) 4
% PO AEZR ok KT | Py | Jpia | M o B 0.94~1.23 (1.08+0.14) | 3.4~4.6 (4.040.6) 4
iy BN SESC M 8 S | Py | RFEIFEA | BN | BEEAPLGE | 0.60~0.64 (0.6240.01) | 1.8~2.8 (2.310.4) 5
§ WMREERTE 8 5 | Py | REIL| [ | BEAVLBS | 0.50~0.73 (0.6340.07) | 2.1~4.1(3.140.5) 11
P T 3L Py | Al | W | EEAPEL | 0.70~0.74 (0.72420.02) | 3.4~4.0 (3.620.3) 4
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Fig. 2 Distribution histogram of nitrogen isotope
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1986); (e)—Lignite-anthracite samples from China (this study)
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Fig. 3 The relations between 8" N value of coal with coal grade (a, b), sulfur content (¢) and coal-forming age (d)
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Table 3 The relation between §'° N value and atomic C/N ratio in coal bench samples
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Abstract

In this study, nitrogen isotopic compositions (§""N) of a series of Chinese coals were determined using
Dumas combustion method to preliminarily figure out the factors affecting nitrogen isotopic compositions in
coals, combined with previous results and geological background of coal deposits. The study shows that
(1) The 6" N values of Chinese coals range from 1. 4%, to +5. 1%, within the range of §° N values
(+0.3%y~ +5. 4%) of coals from other regions in the world. The 8" N values within the same coal
profiles display heterogeneous characteristic, with the maximum of 2. 5%,. (2) The §° N values in coals are
controlled by multiple effects including coal metamorphism and sedimentary environment, in which the
former involves the effects of original coal grades, metamorphic grades and types, and the latter contains
the effects of nitrogen sources of coal-forming plants as well as physical-chemical conditions and microbial
activities of swamp medium. (3) In terms of coal metamorphism, the §° N values of Chinese coals increase
with increasing coal grade (about 1%;) but decrease at anthracite, which reflects the difference in the
stability of two nitrogen isotopes. Before transforming into high rank bituminous coal, the ¢ N values
increase along with the preferential removal of *N. Between high rank bituminous coal and low rank
anthracite, the "N values decrease first and keep stable to high rank anthracite, due to the preferential
removal of unstable "N in this stage but synchronous elimination of "N and "N after this stage.
Regardless of N-containing geological fluid, hypozonal metamorphism and contact metamorphism should
have the same effect on the ¢'° N values in coals. (4) As for sedimentary environment, the coals from
transition facies with medium-high and high inorganic sulfur content show higher 8" N values than the coals
from lacustrine and fluvial facies with ultralow and low sulfur content, and the lowest coals §"° N values are
showed in coals from carbonate platform facies with superhigh organic sulfur content. The trend reflects
the differences in nitrogen sources and degradation degrees of plant organic matter during peatification.
When the microbial degradation of coal-forming precursor is weak (ultralow-sulfur and low-sulfur coals),
nitrogen content in coals would be high and §"° N would increase. When the microbial degradation of coal-
forming precursor becomes stronger (superhigh-organic-sulfur coals), protein would be degraded severely
to lead to a decrease in nitrogen content and §° N again. Moreover, §° N in coals are also related to
inertinite content, which has a relatively low 6"° N due to the loss of massive nitrogen during fusainisation.
When the microbial degradation of coal-forming precursor is weak ( # 12 ultralow-sulfur coal bed in Sitai
Mine), the control of inertinite content on §"° N is more significant. (5) In the case of coal-forming age,
Late Paleozoic and Mesozoic Chinese coals show a similar average §” N value, which is higher than
Cenozoic coals. The difference in 6" N values is not caused by distinct plants in different coal-forming ages.,

but the low N loss of Cenozoic lignite without undergoing coal metamorphism.
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