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Effect of Metallic Salts of Potassium, Calcium and Magnesium
on Biomass Pyrolysis

WANG Chang, BAI Longjia, DIAO Chengxiang
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Abstract: Effects of salts of potassium, calcium and magnesium (KCl, CaCl, and MgCl,) on the pyrolytic and catalytic
characteristics of pickling sylvestris and three ingredients of biomass (cellulose , hemicellulose and lignin) were investigated
by using thermal gravimetric analyzer. It was found that CaCl, serving as a pyrolytic catalyst could inhibit the condensation
reaction during thermal decomposition, resulting in the “shoulder” shaped peak of the mass loss curve for hemicellulose and
pickling sylvestris. In addition, compounds with low molecular weight were likely to be lost, which promoted the thermal
decomposition process. MgCl, had a good catalytic effect on the decomposition of cellulose. It gradually led to the decrease
of both the maximum pyrolysis rate and corresponding pyrolysis temperature, but it had less influence on the decomposition
of hemicellulose. Though the effect of KCl1 on the decomposition of three major ingredients of biomass was negligible, KCl
showed a good pyrolytic and catalytic effect on the decomposition of pickling sylvestris.
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Tab.1 Result of chemical composition of pickling sylvestris
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Tab.2 Result of proximate analysis of samples

R IR %
Fok R K5y [ E B
FEFH 9.15 78.58 0.13 12.14
o 6.52 91.33 0.02 2.13
AT 6.49 76.44 5.16 11.91
ARJE 6.44 89.37 1.51 2.68
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Fig.1 TG and DTG curves of cellulose with different
metallic salts

X L RR T 5, BN 4k PR AR AR F
AFMRBE AR, fE 1 aTLUE W aigh 4
R R KRR R 2.1%/C, e KRIiRR
R IR A 351 'C. 522 M, 38 K
Y R IR AR/DN, BN KCl JE4F4E %R
(R I RN 2 TR R 1.9%/°C , P2k 31 R gt
KAGRTR RIHREE (355 °C) LA, AT KCl By%s
TN £F- 4 2 B2 AR /. MiJZ , CaCly A1 MgCly XF4£F
AEZ IR AR R R B L, A AN CaCl, J5
(1) 2T 248 32 30 e S AV 2 B 3ok o3 % T 7 ) A i Tk
B4y 1K 1.3%/°C #1343 °C, ¥ihn MgCl, ik 1.5%/°C
A1 340 C. fHULAT L AHXFF KCL 15, CaCly #1



2015 4F 4 J FOM, A B SRR R X A Y BRI R + 35

MgCl, HRXFEF4E R AP E T BRI HEALAERT, T
H 3 AR R AR .

100 1.00
< 80 0.75
# ©
R 60 | 0.50 =
i 54-
=S &
s 40 F 0.25 e
& . =
= 20FF 0.00 XK

0 : : : : -0.25

0 200 400 600 800 1000

A/ C

B2 2FFAEREEHRMFFEER TGH DTG Lk
Fig.2 TG and DTG curves of hemicellulose with differ-
ent metallic salts
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Fig. 3 TG and DTG curves of lignin with different metal-
lic salts
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Fig.4 TG and DTG curves of cellulose with different
concentrations of CaCl,
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Fig.5 TG and DTG curves of cellulose with different
concentrations of MgCl,
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Fig. 6 TG and DTG curves of hemicellulose with differ-
ent concentrations of CaCl,
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Fig.7 TG and DTG curves of hemicellulose with differ-
ent concentrations of MgCl.
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Fig.8 TG and DTG curves of pickling sylvestris with

different metallic salts
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