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Effect of prehydrolysis strength on properties of black liquor from kraft
pulping of Acacia wood
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(School of Light Industry & Chemical Engineering, Dalian Polytechnic University, Dalian 116034, Liaoning, China)

Abstract: The lignocellulose is treated by hydrothermal prehydrolysis technology, and the main components of the
wood chips are changed, which has an impact on the subsequent chemical pulping properties and the properties of
the pulping black liquor. In this experiment, Acacia wood chips were treated with different prehydrolysis strength
(P—factor), and their kraft pulping behavior and resulting black liquor properties were analyzed. The results show
that the yield of final pulp is reduced with the increase of P—factor, while the kappa number of pulp is gradually
increased. When the P—factor is less than 200, the solid content of the black liquor is increased from 138.48 ¢/L in
the control group to 162.86 g/L, the lignin content is increased from 58.57 g/L to 72.68 g/L., and the residual
alkalinity content is decreased from 4.37 g/L to 2.07 g/L. When the P—factor at 200—600, the solid content of black
liquor is reduced from 162.86 g/I. to 142.71 g/L,, the lignin content is reduced from 72.41 ¢/L. to 59.16 ¢/L., and the
residual alkalinity content is reduced from 2.07 g/L to 1.26 g/1.. When the P—factor is greater than 600, the solid
content of the black liquor is increased from 142.71 g/L to 156.95 g/L, the lignin content is increased from 59.16
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g/L to 62.16 g/L, and the residual alkali content is increased from 1.26 g/L to 1.37 g/L. Under different conditions,

the content of inorganic substance in black liquor changed little, and the calorific value of solid substance in black

liquor increased from 13.71 MJ/kg in control group to 14.63—15.09 MJ/kg.

Key words: biomass; hydrolysis; black liquor; hydrothermal; kraft pulping
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Table 1 Pulp properties of kraft pulping with different P—factors

Prehydrolysis

Unscreened pulp

Screened pulp Pulp viscosity/

temperature/C Prehydrolysis time/min P-factor vield/% yield/% Kappa number (mPa-s)
— — 0 51.52 46.60 13.9 841
170 0 90 47.78 45.47 14.5 940
170 5 139 45.40 41.62 18.3 954
170 10 188 41.41 39.24 21.5 959
170 15 237 41.38 36.54 23.1 930
170 22 306 39.01 35.59 22.6 877
170 32 404 38.91 34.71 22.1 837
170 42 503 39.32 34.35 23.8 775
170 52 601 38.80 26.88 31.1 732
170 73 808 37.20 30.61 30.6 652
170 92 995 36.13 28.41 31.3 597

Note: pulp yields based on their o.d. weight of the raw material.
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Table 2 Statistics of elemental analysis and calorific value

of black liquor solids with different P—factors

Calorific
P-factor N/%  C/%  Hi% SI%  0/%  value/ (MJ/
kg)

0 0.16 3886 3984 2247 0.2 13.71
90 0.17 4100 4292 2940  4.04 14.63
139 0.8 4071 4318 2551  7.10 14.66
188 0.16  41.03 4326 4010  3.88 14.66
237 016 4098 434 2770  4.88 14.68
306 017 4118 429 2150  3.90 14.68
404 0.6  41.08 429 2360 4.84 14.68
503 0.5 4077 423 3230 529 14.76
601 0.17 4234 442 3266  2.65 15.09
808 0.7  41.19 435 2234 587 14.80
995 017 419 436 2474 336 14.93
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