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Industrialization of biochar from biomass pyrolysis: A new option for
straw burning ban and green agriculture of China
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Abstract Treatment of crop straw has been an increasingly great challenge for China’s agriculture and rural environment in the past
decade. To break up institutional obstacles existing in straw treatment and burning ban, industrialized treatment for commercialized
products has to be developed in line with market economy. Such industrialized treatment should focus on balanced utilization of
energy and nutrients recycled in agriculture. In this review, biomass pyrolysis is introduced and its merits in straw treatment are
discussed in detail. Addressing the properties and functions of biochar in soils and the agro—environment, we review the development
of straw pyrolysis and biochar production, focusing on soil quality improvement and safe crop production in green agriculture.
Industrialization of biomass pyrolysis and biochar production offers safe treatment of crop straw as well as new resources for
agricultural production as biochar can be used to improve soil fertility, providing a green and innovative way for crop straw recycling.
In the context of straw burning ban, the government is suggested to establish and improve subsidy policies for straw treatment,
enhance supporting services for straw collection, and encourage the emerging industrial advantages of biomass pyrolysis to solve the
problem of straw treatment through marketized development of green agriculture for developing sustainable agriculture in China.
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Table 1 Comparison of material recycling and feasibility for industrialization of four major utilization ways
of straw with pyrolysis
wit 7T RERAER IR R P FAlk Ak Molk#
FhFFR H & & J MEAH
AEEHE W ALid H
ME e % e B SN Tl
BRI & KB
ks 3 1 i A H HAR
kL p—— I Uy 5% . AN ol
HRRAE R JEIK H
NI AR A E‘/\
T st e it R PRl
Aetn
FEFFUAE R BIK G|
NG A
FAEmAL 0 W st AT el
—_ (R J J Mkt /NS Al
N AT HE T J A FEBRHE T AN INEARE
RE RHR RSy I (A1 5 A, TR IERE R /R R ARl

X — AR B H AT 1R FE AL B b g ok T R DR HE
o FEFFIE HRTRRFEA , WA HEMC, (5t 35 A Wl ; 75 AT
SEFERH T REIR , 813 TR AL R 15 2060 B A &
JUERE] T REIR, (HALAE IR/ 13 8 BOK (H% 1 oREFRF- 248
%8 kg B E 1.2 kg BEZE 13 kg K118, 418 600 J7 tF5FT
EAE AR A S U7 ¢ B 2.5 05 c IR 14 5 1) AR
JHHT A R S AR EEARIE 16 U7 1o A LR B AR
BIBEBERE AT B 5 50% , ST 3R 25 T 320 7 1 &
JIE, 50 J7  WAEAE AT 520 J5 t B0 IE AR B T E B A PR X S SR
FLNFEL 900 J7 1 . FEFFHEALAIH T 54, R K T RETR,
FEFF E A H 2 it . 2 20% RS FF4 L 1.5/ 20,

B 94

HRE PR IT 8000 7 thRMit e SUA AT HA LA AL B AT i K FR
JERIFIREIR SR> FIRS AT A LB, AR RS FRIZ TP, SE A
b FAEFRFIBE IR AR AT S — ol RE TR AN SR 23 F A G K, ik
NESCBHE R RS FE M BT EOR o falt, B SR 22z LA A AL
REAL AR AL B AT AR RIS AT A= M A AT B AR iR A
B o ) G T i SRR AR B AR ™ AN, FAZR e Ak L) )0
F, ST 2 W RS AR AR A T A Z R0 A
PEGORE A, R S A PR A A R R B 22 T (3R
2) X B T ARG AL B b A4 el B ML ALl 14 7
Koo TEBORSCRE T, REAT PR LE P AMEA SR W sl i 5
Wb B, B i ] A S A L A b S T



—t

Fl 54k 2015,33(13)

www.kjdb.org

F2 AEFEFFAIENIMEH R =L E R
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Table 4 Mean nutrient contents of biochar from mid-temperature pyrolysis

Gm/(g-kg™)

A/ (mg kg ™)

FEFFIERH
ALk N p K Fe N p K
KA 436.8 7.7 4.4 3.2 — 32,6 598.1 25.5
N 350.3 10.4 5.6 15.9 4.2 123 55.2 49.6
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A 323.8 10.5 4.5 15.5 42 15.6 57.4 64.6
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Fig. 3 Improvement of soil structure after biochar application
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Table 5 Crop productivity enhancement with
biochar application or biochar based fertilizers
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Fig. 4 A road map for biomass pyrolysis and biochar
green agriculture
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