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Effect of polyvinyl alcohol on pyrolysis of briquette

CUI Shuai, LV Wu-Hua
(Guang’an Vocational and Technical College, Guang”’an 638000, China)

Abstract: The influence of Polyvinyl Alcohol (PVA) on the pyrolysis was studied from macro and micro

angles. The briquette pyrolysis was operated with thermal analyzer. The experimental data showed that

with the increase of PV A content, the reaction rate (R value), the reaction rate and the low calorific val-

ue increase. The FTIR spectrum, BET, industrial analysis and quantum chemical analysis were de-

scribed that the addition of PVA is advantage to briquette pyrolysis. The number of micropores is in-

creased and the heat and mass transferations were improved among the fuel layer with the addition

of PVA.
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Tab.1 Proximate analysis of mile coal

Proximate analysis /% (mass, adv)

Mgy T Audv Feaay
19.67 41.48 9.16 29.69
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Tab. 2 Volatile matter and net calorific power of coal sam-

ples
Sample V.t (mass %) Quet.atv (kI / k)
Raw coal 39.91 18. 145
PVA—0.4% 43. 69 19. 046
PVA—0.8% 45,47 19. 527
PVA—1.0% 47.08 20. 238

PVA—1.2% 48.98 20. 507
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Fig. 1 DTG curves of pyrolysis at 10 K « min
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Tab. 3 Kinetic parameters of pyrolysis at 10 K « min™*

Samples T max /K A /min~! E /kJ » mol™!
PVA—0.4% 1173.15  1.601x1073 21.527
PVA—0.8% 1173.15  1.521x10°3 20. 785
PVA—1.0% 1173.15  1.455x10°3 19. 081
PVA—1.2% 1173.15  1.366x103 18. 836
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Tab. 4 Active index of pyrolysis at 1173.15 K

Samples R /h™!
Raw coal 1.728
PVA—0.4% 1. 848
PVA—0.8% 1. 949
PVA—1.0% 2.019
PVA—1.2% 2.131
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Tab.5 Mesopore and macropore parameters of coal sam-

ples

Sample Vi(em®/g)? Da (AP

Raw coal 0.1069 45.426

PVA—0.4% 0.0966 44,531

PVA—0.8% 0.0738 42,311

PVA—1.0% 0. 0645 40. 367

PVA—1.2% 0.0513 38.413

CORERLRALE. PREMT L)

JiJRE R TR A5 614 4 LA R L A IR 285 20 B R AR IR
25 F R S BL N, S % B RS BfS 5 L 7 58 [ Micro-
meritics 28 AW & 19 2020 R4 F AT R, SE AT
WY R EREAE 323,15 KR LAl 12 he LUME IR
R 0 B b g SR K 2. 7E 77 K R33N,
(1% W82 RS TGS R 25 3 £ o KR 30 25 3R 48 T H 5 o LB Y
LS.



% 6 4

B, % RO R A6 AT R 1273

x6 BEHHOMILSH

Tab. 6 Micropore parameters of coal samples

Sample Specific Surface area(m?/g) Pore Volume(cm?®/g) Average Pore Diameter(nm)

Raw coal 2.73 0. 0804 123. 60
PVA—0.4% 10. 34 0.0793 106. 73
PVA—0.8% 19.71 0.0613 96. 96
PVA—1.0% 25.35 0.0501 84.97
PVA—1.2% 30.06 0.0399 71.22
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Fig. 5 Particle size distributions of samples
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Fig. 6 Coal seam heat transfer structures
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