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Tab. 1

Physical and chemical properties of

saline-alkali soil

AHLG G/ BREE AMEES R/ AU S/
P (g kg™ D)

(mg+ kg™ ") (mgekg ") (mg-kg H

8.67 11. 36 103. 80 7.62 94.62
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Tab. 2 Elemental composition of kelp and hydrochar

TRGE/ %

EA
C N H 0 R4y
i3 26.63 2.24 4.53 30. 28 36. 22
KA 45,85 3.59 6.25 34.19 9.41

T 7K B Ak W R AT i T Ak B 7K BBl 1 TR
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SN A R O A S PR R S I AE 10 g o LY
Aoy K R[] 2R 18 h, 7k COD £E 500 ~
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AT T e 3 iR,

&3 KRB R A

Tab. 3 Composition analysis of fermentation liquid

Fop RATE/ R/ EER R/ E2 eV SR/
(mg+ L") (mg+ L1 (mg+ L1 (mg+ L") (mS =« cm 1)
KB CR I 42. 39 175.13 336. 50 19.07 4.47
R GRS I ) 45. 90 103. 36 351. 50 25. 83 4.38
YL 5 YR R GRS TN ¢ 283. 28 1329.25 962. 50 40. 92 11. 09
W 10 WK BEW GBS 2> 319. 69 1370.70 1522.50 73.32 18. 46
P 20 YR BEWR CAR 2 1 068. 60 171. 49 4 420,00 208. 80 55. 90
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Fig.1 Effect of the number of washing at room
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temperature on seed GI
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Tab. 4 Orthogonal experimental protocol

Hits  EEE/C WHE/min BHRIE T REFEEY %
1 50 3 1:10 192
2 50 5 1:20 177
3 50 10 1:30 126
4 75 3 1:20 117
5 75 5 1:30 145
6 75 10 1:10 152
7 100 3 1:30 112
8 100 5 1:10 148
9 100 10 1:20 140
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Fig.2 FTIR spectrum of hydrochars before and

after pretreatment
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Fig. 3 Effect of pretreatment of hydrochars on seed GI
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different times of liquid amendment on seed GI
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Fig. 6 Comparison of the effects of hydrochar and

fermentation liquid on soil organic matter
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Fig.8 Effects of hydrochar, fermentation liquid,
fermentation liquid -+ hydrochar on soil

urease,sucrase and dehydrogenase activities
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Research on improvement of coastal saline-alkali soil

by products from kelp via hydrothermal carbonization

WU Hao, WANG Fengbo, WANG Jing", GU Chen, HAN Ying

( School of Environmental Science and Technology. Dalian University of Technology, Dalian 116024, China )

Abstract: Aiming at the problem of poor nutrition in coastal saline-alkali soil, hydrochar and
hydrothermal carbonization liquid produced by hydrothermal carbonization of kelp are used to improve
the fertility of soil. The optimum process conditions for pretreatment technology of hydrochar are as
follows: temperature is 50 ‘C, washing time is 5 min, and the ratio of solid to liquid is 1 # 10. After
the water washing process, the amendment of hydrochar can significantly increase the seed
germination index. Fermentation liquid is generated from hydrothermal carbonization liquid via five
different fermentation ways, and 10 times of liquid amendment exhibits the best soil fertility
improvement effect. Results show that the addition of hydrochar alone can obviously increase the
available nitrogen and phosphorus content of soil, whereas the improvement of available potassium
content is negligible; however, the addition of fermentation liquid alone can simultaneously increase
the available nitrogen., phosphorus and potassium content in soil. Based on soil enzymatic activities of
sucrase, urease and dehydrogenase, it is found that the use of hydrochar or fermentation liquid alone
shows weaker fertility effect than that when hydrochar is used in combination with fermentation

liquid.

Key words: kelp; hydrochar; fermentation liquid; soil fertility



