55 49 45 2 W P2 R 2 Eird Vol.49 No.2
20244E 2/ JOURNAL OF CHINA COAL SOCIETY Feb. 2024

YRR BRI ER B RS

REESE E@EN, B &, ke, kem', 2 o BHE, BEE L0 B,
2x5%, BhE>

(1. L E TR GEIR S8y TAR2EBE, LifE 200093; 2. MR ZE I VERFFEEE, ILPE K 030032; 3. K& TR2EBE, HAk KF 130012; 4. 5K
FRESE TR, dbat  100084)

O v BT, AMRAETEA, KGR R BHESREME T RIE, AWTRA
& MRA B R A AU R L AN R EEARFRA, TR BRA B, T
AEERARANERELAETEZEL, £FMAET AW AR ERB IO mEE, S FIRT T #
JE A A A Y RBALY IR RAT A A& AMuE, AR RE T8 2% 0464 kA fo b R A
5 ERAAL, #OERERLBAK, FFRBEBRARRERD ., EWREKRE (4%~ 15%) 3T 5 &,
AR F MR K, RAIRE (70~150 C) i Ay, mAEEH (60~ 130 MPa) Fo R A4 B
(<25 mm) S HRAERMZEEG YR AR R LR MBELERRZF, EWRAIE AP
HUZTEEARTPRILEERN, R E. RAXNRINZEEANEN, EHERRGHNTREF,
ERFBEZT A G R BRE, BRI I, B ARG B0k R AR RS,
FERSG . BEATE N A ERAER T HRBA AN, PREZGFFES DT ED RS TRNIES,
R T o FIEAER A8 = A, 5T AR HIERAE AU ARG el B, AR R E A4 RS R
PEEFAR 2 F BT A R AT R TR GBI BEG SR, A RST3 A FF BT 29 Rk
B A2 AT AEIL, TR AW R A 5 F A egsomus, AH Fik—F R AW R AERE
A, xS FORE AL 7 2R A M A R E A TR FE L

KB AW A 2T RIAER B PR Z A Hr s

FESES: TK6  XHiREME: A  XEHS:0253-9993(2024)02-1123-15

Analysis on hot briquetting mechanism of biomass fuel pellets
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Abstract: Under the carbon peaking and carbon neutrality strategy, biomass has attracted much attention due to its charac-
teristics of regeneration, low pollution and zero carbon emissions. The imperfects of biomass, such as the loose structure
and low energy density, can be effectively solved by briquetting, and the resulted fuel pellets can be used as a substitute
for fossil fuels, which is of great significance for the construction of new energy system. In the paper, the influencing
factors of the hot briquetting process of biomass were summarized, and the evolution behavior and binding mechanism of

biomass particles during the hot briquetting process were analyzed and discussed. Biomass briquetting process mainly in-
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cludes cold briquetting and hot briquetting. Compared with cold briquetting process of biomass, hot briquetting with lower
energy consumption can produce the biomass fuel pellets with higher quality. The moisture content (4%—15%) of the raw
biomass has greater influence, the briquetting temperature (70—150 °C) has relatively smaller effect on the density of the
fuel pellets, and the briquetting pressure (60—130 MPa) and the particle size ( < 2.5 mm) of the raw material show the dif-
ferent impact on the density of the fuel pellets from different biomass. During the hot process, cellulose mainly plays the
role of supporting skeleton, hemicellulose and lignin play the role of binder. In the microcosmic process of hot briquetting
process, the inertia movement and subsequent viscoelastic-plastic deformation of the biomass particles occur and the
mechanical interlock is formed between the particles. The brittle particles are broken and the natural viscous components
are released, and thus, the bridge linkage between the particles is formed under the integrated effects of moisture, temper-
ature and pressure. Mechanical interlocking and bridging reduce the distance between biomass molecules and promote the
generation of intermolecular forces. Based on the above-mentioned mechanism of the hot briquetting of biomass, the qual-
ity of the resulted fuel pellets can be improved by biomass component adjustment, biomass blending or hydrothermal pre-
treatment. In the future, the molecular dynamics simulation method will be used to investigate the biomass briquetting pro-
cess to obtain the molecular bonding mechanism of biomass components, which is conducive to further exploring the hot

briquetting mechanism of biomass, and provide important guiding significance for the preparation of fuel pellets and

molding materials from biomass.
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Fig.1 Process and influencing factors of biomass briquetting
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Table 1 Effect of technological parameters on biomass briquetting process
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Table 2 Value range and influencing order of the hot briquetting parameters of common biomass

JEUR FKE/ % JEELELRE/ C I J1/MPa B /mm & LSO B e SCHk
FEVN 4~9 90 ~ 130 70.00 ~ 110.00 0.16 ~ 1.25 — [37]
I 4~8 70 ~ 130 90.00 ~ 110.00 0.16 ~ 2.50 FOKE > RS > AR > KL [38]
S 4~38 90 ~ 130 90.00 ~ 110.00 0.16 ~ 2.50 FKE > AR ) > R > RN [38]
Frék 5~13 80 ~ 150 60.00 ~ 120.00 <0.16 RLEE > Bk > B ) > U B [39-40]
) 10 ~ 15 90 ~ 120 64.95 ~ 77.95 1~2 — [41]
) H % 4~10 70 ~ 130 70.00 ~ 110.00 0.16 ~ 2.50 FKFE > AR D) > AN EE > ki [38]
FKFEFF 6~ 10 130 ~ 150 130.00 — IRy > K > R [42]
BTRERT 6~ 10 70 ~ 100 70.00 ~ 110.00 <0.63 R > FKR > A ) > R [43]
FrAEFEFT 6~ 10 90 ~130 90.00 ~ 110.00 0.16 ~ 1.20 RLEE > Sk > iRAIELEE > AU ) [44]
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Table 3 Optimal values and results of hot briquetting process parameters of common biomass

ikt K/ PRSI/ RBIE S/ WL/ ERE/ LR/ kR St
% C MPa mm (g em) % %
i 5.15 130.0 96.88 0.16 ~ 0.63 1.089 99.33 99.79 [37]
R 5.00 130.0 100.00 0.63 ~1.25 1.153 — — [38]
Wk 10.42 131.0 65.00 1.00 1.020 — 98.86 [36]
Frék 8.00 130.0 120.00 <0.63 1.152 — — [40]
{EEZIVN 5.00 127.6 128.32 0.63 ~1.25 1.056 99.95 99.98 [47]
EM 15.00 125.0 20.00 <0.38 1.110 95.50 — [48]
FEAFERT 5.00 130.0 90.00 0.16 ~ 0.63 1.170 — — [44]
BT 10.70 97.0 107.00 <0.16 1.180 99.75 99.77 [49]
) H 255 FF 5.80 128.8 114.00 0.63~1.25 1.030 98.75 99.76 [35]
IKE 12.00 100.0 119.37 0.58 1362 — — [50]
ES S s 17.00 110.8 51.00 0.15~1.18 1.031 — - [34]
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