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Differences in carbon content for per unit calorific value among coal types and
application research on carbon reduction through coal blending in coal-fired power

generation plants
SI Guanghan, SONG Xusheng, SI Shangzhuo
(Nanyang Tianyi Power Generation Co., Ltd., Nanyang 474671, China)
Abstract: With national carbon emissions trading system in China evolving from “institutional establishment” to
“enhanced functionality” , under practical conditions where power plants receive coal from multiple sources and
implement dynamic boiler-inlet blending, the differences of inter-coal in carbon content for per unit calorific
value and the influence of blending ratios under different load are systematically investigated. Standardize
sampling and sample preparation are based on the classification of inter-coal, and characterized by proximate
analysis, calorific value, carbon and hydrogen elemental analysis in accordance with relevant national
standards. Based on the measured properties, the carbon content for per unit calorific value is calculated and
compared. In addition, the effect of optimized blending on the carbon content for per unit calorific value under
“baseline” and “comparison” days with comparable unit load are evaluated. The results show an approximately
linear positive relationship between carbon content and calorific value; However, the carbon content for per unit
calorific value is governed not only by calorific value but also strongly by volatile matter and ash content.
High-ash, low-calorific economic coals exhibits the highest carbon content for per unit calorific value (0.029 28-
0.030 18 t/GJ) , whereas high-volatile premium long-flame coal exhibits the lowest carbon content for per unit
calorific value (0.026 46 t/GJ). Implementing optimized blending on matched-load day pairs reduces carbon
content for per unit calorific value of boiler-inlet, with a more pronounced decarbonization effect at higher load
factors, accompanied by improved combustion performance and lower specific coal consumption. These findings
support incorporating the carbon content for per unit calorific value as an operational metric in fuel procurement

and blending decision-making, together with strengthened coal-yard classification/segregation and stricter
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execution of blending plans, to jointly advance economic operation, combustion stability, environmental

compliance, and low-carbon performance.

Key words: coal-fired power generating plants; coal blending; carbon content for per unit calorific value;

carbon emission intensity
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Table 1 Classification of coal entering the factory
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Table 3 The test results of coal entering the factory
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values and the carbon content on an as-received basis
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Table 4 Daily coal blending schedule

s FIEUEE B EPMITAER THRIE JEUE

CIERp Fepl Y MI kg wGERII% w(S)/%
2 B2 2 25.51 36.00 0.60
BDE popte 1 9.20 38.00 0.60
BO#A 3 20.07 37.00 0.60
DEMHEL2 2 25.51 36.00 0.60
DEkIEe 1 9.20 38.00 0.70
DGk 3 20.07 36.67 0.63
R OF 67y N | 22.58 13.00 4.50
CER camme 1 9.20 3800 0.60
CoHik 2 15.89 25.50 2.55
EGEE4 1 22.58 13.00 4.50
Eaie 1 9.20 38.00 0.60
Ef#ik 2 15.89 25.50 2.55
RE A3 3 20.07 35.00 0.50
ARG Apppes 2 12.54 38.00 0.60
AGEE 5 17.06 36.20 0.54
FEBES 3 20.07 35.00 0.50
FORRES 2 12.54 38.00 0.60
FEEE 5 17.06 36.20 0.54
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Table 5 Operation mode of 8 mills

BERHL  BATEAL CEERAT TR JEAE
BT BRUG RIE (M -kg) wOERINI% w(S)/%
AR 2 17.06 36.20 0.54
AF.C 3 16.67 32.63 1.21
AF.E 3 16.67 32.63 1.21
AC.EF 4 16.48 30.85 1.55
AB.C.E.F 5 17.19 32.01 1.36
A.C.D.E.F 5 17.19 32.01 1.36
AB.C.D.EF 6 17.67 32.79 1.24
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Table 6 Daily blended coal economic statistics table (November 2025)
s o aiEe ki meetts s itk S0 I aveme s meas (JUTR
ey R RemEa BeEA BN Bmh Ho /% tilie W% Bl (MJ-ke)

1 2955 1503 106 30.16 4564 65 33 0 2 17.65
2 3091 1733 309 28.81 5133 60 34 0 6 17.78
3 2617 1695 386 29.25 4698 56 36 0 8 17.28
4 2228 1607 262 27.19 4097 54 39 0 6 17.23
5 2717 1359 2932 4076 67 33 0 0 18.47
6 2669 2322 649 3443 5640 47 41 0 12 16.36
7 1977 2 884 378 31.68 5239 38 55 0 7 15.69
8 2058 2978 1079 37.63 6115 34 49 0 18 15.64
9 2578 3005 1043 4002 6626 39 45 0 16 16.56
10 2541 2409 699 37.86 5649 45 43 0 12 16.69
11 2811 2263 502 3343 5576 50 41 0 9 16.96
12 2655 1869 124 3082 4648 57 40 0 3 17.46
13 2539 2043 257 29.50 4839 52 42 0 5 16.65
14 2345 2114 311 2853 4770 49 44 0 7 16.23
15 2696 1797 28.16 4493 60 40 0 0 17.46
16 2506 1743 26.58 4249 59 41 0 0 18.19
17 1963 1637 141 3050 374l 52 44 0 4 17.74
18 2975 1752 27.14 4727 63 37 0 0 17.52
19 2455 1616 2754 4071 60 40 0 0 17.43
20 2145 1431 26.84 3576 60 40 0 0 17.24
21 2199 1314 189 3970 3702 59 35 0 5 18.46
22 1398 1484 612 5319 3494 40 42 0 18 17.71
23 1304 1881 735 5031 3920 33 48 0 19 17.12
24 1487 1969 661 5001 4117 36 48 0 16 17.63
25 2017 1242 70 4816 3329 61 37 0 2 16.98
26 1144 2317 47172 3461 0 33 67 0 16.55
27 401 1167 2365 4879 3933 10 30 60 16.52
28 977 2071 971 4792 4019 24 52 0 24 16.81
29 420 1403 1429 267 4927 3519 12 40 41 8 15.88
30 124 1280 2433 47.32 3837 3 33 63 0 16.22

aif 60848 54715 8 544 9751 3431 133858 45 41 7 17.02

R7T BERENLGIFRNEARTEXR
Table 7 Relationship between the proportion of

blended coal and the load rate

s, HLZH 571 far 2/ Wjﬁ{aﬂmﬁ/ IR KA EL 1]
% (MJ-kg™) (AL S BRI E ) 1%
1 =70 17.98 > 60
2 60 17.56 55
3 50 17.14 50
4 30 ~ 40 15.89 ~ 16.52 > 60
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Table 8 Daily blended coal plan

= EIAK T3t I
mp SREE T R G ()
(MJ-kg™) % %
P2 BEBHE178 2 25.09 36.00 0.60
B.D % BRI S 1 12.54 38.00 0.60
Bk fk 3 2091 37.00 0.60
DOMIHELTS 2 25.09 36.00 0.60
DG REME S 1 12.54 38.00 0.70
PDEOELIN 3 2091 36.67 0.63
2 CARRIE3 1 20.91 13.00 4.50
CE®  cpsits 1 12.54 38.00 0.60
CHEHA 2 16.73 25.50 2.55
EGR A3 1 20.91 13.00 4.50
EGIAES 1 12.54 38.00 0.60
DRERLIEN 2 16.73 25.50 2.55
197 A GRS 3 20.07 35.00 0.50
AFE A QBES 2 12.54 38.00 0.60
AGAEA 5 17.06 36.20 0.54
FOBE3 3 20.07 35.00 0.50
FOBAIES 2 12.54 38.00 0.60
F Ok 5 17.06 36.20 0.54
*9 S8BEETHAR
Table 9 Operation mode of 8 mills
1t :éz?l%ﬁiﬂ u&iummgim 'Tdc;?é% JUAR
S¥us B(MIke")  wERN% w(S)1%
ALF 2 17.06 36.20 0.54
AF.C 3 16.95 32.63 1.21
AF.E 3 16.95 32.63 1.21
A.C.E.F 4 16.89 30.85 1.55
A.B.C.E.F 5 17.70 32.01 1.36
A.C.D.E.F 5 17.70 32.01 1.36
A.B.C.D.E.F 6 18.23 32.79 1.24

TR A A I 2 R, R BCRABIE 1, 7. 8 5
S (12.54 MJ/kg) #E BB, ANEBUB LA
6 (9.2 MJ/kg).

(2) W B, ARG fr 00 R iRy R4
WH K3 HED 4 G BEIETT. 455K 3 K2,
AR R 3 SRS (12,54 MJ/kg) F2 EL 15
Bids [FFEAEIEBEEIE 6 (9.2 MI/kg) o
4.3 BEARACECRIEIE S ;AT
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Fig. 2 Comparison of carbon content per unit calorific value
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of blending two economic coals at different ratios
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Table 10 Comparison of results between the benchmark date and the comparison date
I T T o R LR il gl i
: o R (MIke) G (W™ ey tts s M4 (ool B OB

HEH 7H23H 18054 62.69 9768  17.380 0.320 85 43.80 5101 O 5.19  0.02844 17527

lextH  7H25H 18111 62.88 9758  17.193 0.316 09 6.00 40.00 54.00 O 0.027 80 16931 596
HiEH  7H6H 22896 79.50 11562  18.107 0.311 98 50.19 3331 0 16.49 0.02807 21329

lkxtH  7H19H 22786 79.12 11561 18.041 0.312 32 15.00 35.00 50.00 O 0.027 30 20 669 660
HEH  8H4H 25271 87.75 12414  18.084 0.303 11 4142 36.20 1220 10.19 0.02785 22697

lkxtH 8H22H 24857 86.31 12218  17.985 0.301 65 19.00 38.00 43.00 O 0.02746 21907 790
JEH 11 14H 8218 2853 4770 16.227 0.321 40 49.00 4400 O 7.00 0.02814 7906

extH 11H15H 8109 28.16 4331 17.461 0.318 18 60.00 40.00 O 0 0.02791 7662 244
JHEH 11H8H 10838 37.63 6116 16.644 0.320 46 3400 4900 O 18.00 0.028 52 10538

HXTH 11HI10H 10905 37.86 6111 16.692 0.319 18 49.00 51.00 O 0 0.027 61 10247 291
JEMEH 12A8H 6874 4774 3895  16.832 0.325 40 19.00 44.00 23.00 14.00 0.02814 6697

lextH 12H21H 6873 4773 3820 17.076 0.323 87 53.00 47.00 O 0 0.02701 6396 301
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