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PREFACE

The production of bamboo charcoals and bamboo vinegar have already been on the way 1o
a new thriving industry, especially in Japan and China tn late 10 years with the world cconomy
development and the increasing sense of environment protection and diversity of species.

The utilization of the above mentioned products, up to now, have been widely adopted in
the fields from the health care, food protection, water purification, scil improvement,
sterilization and the production of pesticide.

In order to do something helpful for the people in this line, we, taking the opportunity of
this seminar, gathered together the related essays on the basic research, application and
production experience of these two items, with the sincere hope that they will be really
working for the people mentioned here.

Here, wer greatly acknowledge all the help coming from the International Network of
Bamboo & Rarttan, Wood Rescarch Institute, Kyoto University ( Japan }, Japan Bamboo
Charcoal & Bamboo Vinegar Asscciation, Nanjing Forestry University, China National
Bamboo Research Center, Agricuitural and Forestry Science Institute Foundation ( Japan),
Zhejiang Forestry Academy, Zhejiang Suichang County People’ s government, Zhejiang
Quxian county People’s government, Zhejiang Lin-an County People’s government, Zhejiang
Suichang Wenzhao Charcoal Product Company, Zhejiang Quxian MingXin Industry and
Commerce Co., Ltd, Zhejiang Linan Tian-Feng Wu Chan Co., Ltd Zhejiang Xiangchang
Fuda Bamboo and Wood Co., Ltd.

We also should extend our thanks to China Forestry Publishing House for their
cooperation.

And our special appreciation goes to the responsibility editor of this book.

We will be highly grateful if anybody ¢an inform us any crrors and mistakes in the book

without hesitation when they find.

Editorial beard
November 4, 2001
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Prospect and Utilization of Bamboo Resources [n China K]

Prospect and Utilization of Bamboo Resources in China
ZHANG Q1 - sheng

(Academician of China Engineering Academy, President of Zhejiang Forestry College)

Key words: bamboo charcoal; bamboo resources; utilization; China

1 Bamboo Resources in China

China is a main country in the world that is rich in bamboo and has long
history in the use of bamboo. It is recorded that bamboo has about thirty-nine
genera and over five hundred varieties in China which is about 50 percent of
bamboo gencra and varieties in the world(79 genera and t 200 varieties in the
world). Bamboo areas in China is about 4 210 000 hectares, covering 2.8
percent of the natural forest areas and 0.5 percent of nature areas. The features
of bamboo resources are: (DThere are varieties of bamboo with diameters from
3 ~ 5 mm to 30 cm. There is also bamboo which is fit to use it directly or cut it
into strip then wave strip or be processed into man-made panels or use bamboo
shoots. @The bamboo resources’ distributions are central, especially 2 500 000
hectares of high industrialization value mainly in Zhejiang, Jiangxi, Fujian,
Hunan, Hubei, Anhui, Guangdong ,Guangxi. Sichuan, Guizhou, etc. in south
areas of Yangtze River. The distributions help to industrialize us of bamboo
resources. It is favorable to the utilization of bamboo resources in China that
each year bamboo resources can produce 400 000 000 pieces of mao bamboo
cquivalent to over 8 000 000 m" woods, more than 3 000 000 t of other kinds of
bamboos and 1 700 600 t of fresh bamboo shoots.

2 Utilization of bamboo resources in China

2.1 Traditional utilization in China

Bamboo has been widely used in agriculture, fishery, building industry and
dishes such as farm tools, air-dried bamboo shoots, furniture and daily necessities
since long time ago. It also formed craft arts of bamboo by waving or carving.
There are crafts such as utensils, figures, animals, scenery, life apparatus and so on

made from bamboo.
2.2 Industrial utilization

2.2.]1 Bamboo pule paper
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Bamboo is good pulp material because of its high fibers content about 40 ~ 60
percent and high slenderness with length of 1.2 ~ 2.0 mm and width of 15 ~ 18 1 m.
There are paper mills that use bamboo as material at Leshan, Yaan, Muchuan in
Sichuan Province, Guangning in Guangdon Province and Yichuan, Wuzhou in
Jiangxi Province. The annual output is about 400 000 t. The output will trend to

rise at present.
2.2.2 Bamboo man-made panels

Bamboo can be made into all kinds of man-made panels. It can be processed
into bamboo plates by sawing or spreading out, thin bamboo strips by cutting and
bamboo particles by slicing or planing. There are about several hundred mills of
bamboo man-made panels by more than twenty years of development. The total
output is about 1 000 000 m’. The products are used widely in traffic, building,
furniture, decorations, etc. They are classified according to their use as followed:

(UBamboo plywood used in vehicles floors such as trucks, bus, flatbed
tricycle, railway boxcar and so on.

@Bamboo plywood used in building form such as common form and concrete
form.

(3Bamboo plywood used in furniture and decorations such as bamboo

laminated panels and bamboo floors.

(@Bamboo-wood composite plywood with scientific structure of bamboo and
wood veneers or planks. The main products are bamboo-wood composite

containers floor and bamboo-wood composite hollow core spring panels for ships
2.2.3  Bamboo shoots process

The annual output of bamboo shoots is about 1 700 000 t. The main products
are clear-juiced bamboo shoots, flavoring bamboo shoots, pickled bamboo shoots,

air-dried bamboo shoots and bamboo shoots preserving freshness.
2.2.4 Bamboo products of everyday use
(DBamboo summer sleeping mats

Bamboo summer sleeping mats are the main bamboo products of everyday use.
There are not only the famous traditional woven mat such as Hunan Yiyang’s water
bamboo mats and Anhui Shuchen’s Shu mats but also machine-processed bamboo
mats or Majiang bamboo mats. For the time being there are several hundred mills

of bamboo mats. The products have been accepted by consumers.
@Bamboo chopsticks

There are many kinds of bamboo chopsticks Both single chopstick and double
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chopstick are produced. There are not only disposal chopsticks but also chopsticks
that are used for many times. Chopsticks are the indispensable dinner sets for
Chinese.

(3Bamboo furniture

There are two kinds of furniture made from bamboo timber or bamboo
laminated panel. More and more attention is paid to the furniture of bamboo

laminated panel.
2.2.5 Chemical process of bamboo

China began to pay attention to bamboo chemical utilization just in recent

years The main products are as followed.
(DLeave extraction

The bamboo leaves contain progesterone, phenol compounds, trace elements,
etc. It can act as nutrition and medical health protection. Bamboo leave
progesterone and beers have been successfully developed.

(Z)Bamboo charcoals

Carbonized bamboo has strong abulity to adsorb because of its tiny hole. The
ability will be much stronger if carbonized bamboo is activated. The bamboo
charceal can be utilized in sectors such as medicine, foodstuff, chemistry,
metallurgy and environment protection. Now bamboo charcoal has been produced
in Zhejiang, Jiangxi, Hunan, Fujian, etc. in China. The annual output is about
thousands of tons. Bamboo charcoals now mainly exports to Japan, Korea, etc.
China bamboo resources mainly distribute in south mountain areas. Utilization of
bamboo resources have so preat effects on the economic development of
mouniain areas that local governments always support and pay close attention to
utilization of bamboo resources. The output of bamboo man-made panels has
been over 1 000 000 m’, which now are used in vehicles, building, furniture,

decoration, etc. Bamboo floors also export to Europe, America, Japan and so on.

Bamboo charcoals’ demands on bamboo’s diameter and size are not strict.
However, bamboo charcoals is important material which features in heath and
environment protection. Today with ecological environment deterioration, we
expect that the international bamboo charcoal symposium will make a way forward
in exchanging technology and experience on process, utilization and commerce of
bamboo charcoals and bamboo vinegar. We alse expect that the resources of
bamboo in China and other parts of the world will be effectively utilized and do

goods to the human being through the symposium.
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0. 055~0_ 060 4 4.9 a8




RN 2, - REBOEMEESERAERR 9

RN ERRHEA—EHEET, BEh 2 83 | &, 24-ZEEXBEER
FEM 12%, HIHNB 14, 24-"FEAMOERENEN28%, HaKD 14, 2,4-
TREMMEREER T6%. HFERZRAEA, PrRam gk, 4R
AR, REBEBOK, ER 24 CRARMMERLE. BRAEN, MIEEENRS,
ML AR, TRMEAS I B . R TE S BR R B, A7 RPN A I R Y 44
AR BRI Z.

2.5 RMHIEERIEN

B EZmiAle g REH, 4 24 RABMNRERIE -2, BEES, BRI
K. RAIREREHEM, WERGRE A BEEE (8 4). XFE—RRHE
ARG R —B,

TR (%)
cEEEE83
|
|

10 30 a0
HEBRE(T)

B 4 FRRELEE X5 WA A R BRI
2.6 pH{EA/EN
REMEZMRNRERNE 3. @3F 3 7, pH 4 2.0~10.0, TR ERIBEIHH
24-ZFERMET, EFRLREGT, EZREHNIS 9% L.
#x3 BRI 2, - SEMEAER RN

pH {8 2 4 8 8 10
AW (ng - L7 8. 800 6, 800 6. 800 6. 80O 6. 800
MEEE (mg- L™ 0. 046 0. 020 0. 011 0. 007 0. 009
14 (%) 99.3 99, 7 95, 8 99.9 99.9
3 8 #
(1) PR3 2, 4-ZEERMERBENRAEE S, HBRHENEE R RNEh 2%

7ifze
(2) ZEAUIAIET, VAR 2, 4 SRE IR AR AIA 1500mg « g 7'
(3) TTRAY 2, 4-ZRAMERMIERESTRAEA D, WRER. RIHEES
H Ko ‘
(4) pHAA 2.0~10.0 8, FT3R3Y 2, 4-ZSRMHORIM L R TR RS



