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Figure S3. Averaged mass spectra for pyrolysis and
upgrading of pine vapors recorded from boat 1 (f-zeolite

with SAR 250).
Figure S1. Trends of upgraded vapors during pyrolysis of
40 boats of pine and the vapors passed through 0.5 g fixed
bed of B-zeolite (SAR 25). 4
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Figure S4. Multivariate analysis of a deactivation study of
SAR 21 p-zeolite during upgrading of pine pyrolysis
vapors. The top plot shows the component scores as a
function of biomass-to-catalyst ratio. The reconstructed
spectra for each pure component (PC 1 to PC 3) are shown
in the lower plot.
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Figure S5. Multivariate analysis of a deactivation study of
SAR 38 B-zeolite during upgrading of pine pyrolysis
vapors. The top plot shows the component scores as a
function of biomass-to-catalyst ratio. The reconstructed
spectra for each pure component (PC 1 to PC 3) are shown
in the lower plot.

—&— Pine primary vapors
6 - —A— Intermediates (furans, phenol, cresols and catechols)
—©— Hydrocarbons, furans, phenols, cresols, naphthols

106 Component scores (relative signal)

B e LA s e )L A o o e
0.5 1.0 1.5 2.0 25 3.0 35 4.0
Biomass-to-catalyst ratio
| Pine primary vapors

0.4 43| | Furans, phenol, cresols, catechols and ligbnin vapors
28 | Hydrocarbons, furans, phenol, cresols, napthols

0.2 110 124126 137 164
z 18 ‘ ‘ f 84 9698 114 15|0
g
S 0.0 | |-| i o ||” ||||Ill |I||| ||| |-I-|| ||- 1l |||||I| ||||||| |i-.||| || el || bl a1l
S04 B s
E 68
2 02 1 55 82 124
= 108 1o 132!
i il
§_ 0.0 2 ||| I ”I- ||u ”- bl |-.| |. II|-I||| 1] ||I|| |l|| || ||| |||||||I| |||||I||I bt o
g
S 0.4
© 28 44

18
- 128
02 120 170
565868 78 94 108 | 132|146 |17x‘84
0.0 ||||. SR [ O T Y P P 1
.0 —Frrrrrrrree
20 40 60 80 10 120 140 160 180 200

m/z

Figure S6. Multivariate analysis of a deactivation study of
SAR 75 p-zeolite during upgrading of pine pyrolysis
vapors. The top plot shows the component scores as a
function of biomass-to-catalyst ratio. The reconstructed
spectra for each pure component (PC 1 to PC 3) are shown
in the lower plot.
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Figure S7. Multivariate analysis of a deactivation
study of HZSM-5 during upgrading of pine pyrolysis



vapors. The plot shows the component scores as a
function of biomass-to-catalyst ratio.



