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Abstract

Adhesives products and demand for them in
China are discussed in this paper with specid em-
phasis on wood adhesives products in this decade.

In 1994, the wood industries in China con-
sumed more than 330,000 tons of adhesives. The
estimated demand for wood adhesives will be more
than 560,000 tons in the year 2000. The man
wood adhesive used is urea-formadehyde resin.
Its consumption in 1994. was approximately 90
percent of the total wood adhesives market. The
production capacity of formadehyde will continue
to be the main factor affecting the growth of the
wood adhesives industry

Introduction

Chind's economy continues to grow at a fast
clip, expanding 9.5 percent in 1996. As a result,
both resdentid and commercid congtruction con-
tinue to boom, predominantly in urban areas. De-
mand for wood for building and construction, as
well as furniture and paper products, is growing.
Composite panel production reached 6.6 million
m3 in 1994, and is estimated to grow to 9.5 million
m3 in 2000 and 13.5 million mM in 2010. Conse-
quently, the demand for wood adhesives is dso
growing. This paper presents an overview of the
most recent developments of the adhesive indus-
try in China.
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Adhesives consumption

Most pane production plants have in-house
resn manufacturing facilities to produce resn ad-
hesves for their own use, which are considered as
an integrated part of plant operation. There is no
organization that collects wood adhesives produc-
tion data for the nation. The few published data on
resn consumption are mostly derived from com-
putations based on panel production. Table 1 shows
one such tabulation based on recently published
data on wood adhesives ( 15).

In 1994, approximately 90 percent of wood-
based panels were bonded with urea-formalde-
hyde (UF) adhesives. Production trends in this
segment of industry suggest UF resin consump-

Tab& |.-Estimated wood adhesives consumption
in China

1994 2000 2010
UF PF UF PF UF PF
----------- (1,000t0n) < - - - -c----
Plywood
Interior 126.3 165.0 2150
Specialty 126 20.0 276
Bamboo 44 90 120
Particleboard 131.2 1830 304.0
Fiberboard
Hardboard 157 135 145
MDF 431 216.0 3320
Subtotal 300.6 32.7 564.0 42.5 8510 54.1
Total 3333 6065 905.1




tion will grow more than 10 percent annualy up to
the year 20 10. The projected quantity of UF adhe-
sves consumption in 20 10, however, is subject to
some question. In view of the most recent rapid ex-
panson of the medium densty fiberboard (MDF)
and hardwood plywood production capacity (Ta
ble 2) it is highly possible that the demands for UF
adhesivesin 20 10 will be higher than the projected
quantity of 85 1,000 tons.

Development of the bamboo plywood industry
in recent years greetly increased the use of phenol-
formadehyde (PF) adhesves. Uses of dSructurd
plywood in such applications as truck beds, rail-
road boxcars, concrete forms, and shipping con-
tainers increased from 120,000 m? in 1994 to
240,000 m3 in 1996 (14,16). It is expected that the
consumption of PF adhesves will increased sub-
dantidly if the outcome of the development of
OSB, which is in the very early stage of deveop-
ment in China, is commercidly successful ( 13).

The mgor factor that may affect the future de-
velopment of the adhesve indudtry in China is the
extremey tight demand and supply Stuation of
formadehyde. The planned congruction of form-
ddehyde production facilities was not considered
a high priority project by the government in past
years (2,12). However, with the market-oriented
economic policy in place, new formadehyde pro-
duction capacity has been added to support the
current needs of the expanding pand industry (22).
The subgtantid increase in production capacity of
ammonia and urea for agriculture (which has been
the highest priority in China's needs for years) has
greatly improved the available supply of urea

Since 1994 the generd economic expansion in
China has aso increased busness opportunities in
the adhesve industry for foreign companies. A ma
jor Northern European adhesive company has sold
severd resn production control devices to China
and is actively negotiaing a joint venture for the
establishment of a centralized manufacturing
complex for production of wood adhesives ( 1,10).
Such a centrdized adhesve production fecility is
expected to bring to China needed advanced resin
technology, reduce production costs, and enhance
environmenta  protection by improving chemica
storage, transportation, and safety (10). More re-
cently, it was announced that a mgor isocyanate

producer from the West is dso negotiating a joint
effort on a $400 million invetment plan to pro-
duce isocyanate resins in Shangha (8).

Binder qualities

In 1990, the Chinese government established
the Nationd Center for Supervison and Testing of
Quality of Wood-Based Panels (NCSTQ) to over-
see the certification of product acceptance, Prod-
uct acceptance is based on the test evduation of
panel products according to the established prop-
eties criteria in the nationd sandard. In 1995,
NCSTQ sampled 22 MDF plants and 41
paticleboard plants nationwide, and agan sam-
pled 32 MDF plants in 1997 for quality accep-
tance. The overal products acceptance ratios were
50 percent for MDF and 37 percent for
particleboard in 199 5, and 63 percent for MDF in
1997. Significant improvement in the acceptance
ratioof MDF hadbeenmadefrom 1995 to 1997. It
should be noted, however, that the extremdy low
acceptance ratio (37%) for particleboard was far
below acceptable leved. The qudity problems ex-
isting in China's particleboard industry have been
recognized for years. Although some new modern
particleboard production facilities have been con-
dructed, the mgority of the particleboard plants
in China are dill inefficent, old, smdl plants.

Table 3 summarizes the results of some of the
property acceptance evaluations in 1995 and 1997
(6,7). It should be mentioned that only those prop-
erties that are in some way related to binders are
included in Table 3. The vaues in the table denote
the percentage of the samples that met the accep-
tance criteria

The results shown. in Table 3 dearly indicate
that low quality acceptance raio of formadehyde
emissons (i.e, high formadehyde emisson) is the

Table 2,—Plywood and MDF production capacity
from 1992 t0 1997,

Year Plvwood MDF
...... (1,000 m) - - - - - -
1992 700 313
1993 1,700 498
1994 2,600 702
1995 7,600 918
1996 1,890
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magjor concern of binder quality, particularly if one
notes that the acceptance level of formadehyde
emisson in China (70 mg/100 @) is more than
twice that in the United States (30 mg/100 @). In
responding to this important formadehyde emis
son problem, vigorous research efforts focusng
on lowering formaldehyde emisson have been
made. Some of the sgnificant research achieve-
ments were summarized in a recent report (11).
Furthermore, improvements in formadehyde emis-
son of MDF were shown by the substantia in-
crease in the acceptance ratio of 1997 (75%) as
compared to that of 1995 (43%).
The 12 to 14 percent resin used in many of
paticleboard plants in China is high by world
gandards. Thislevel gpparently is needed to over-
come other production problems in raw materia
preparation, drying, and pressing. As each step of
the process is brought under control, less resin
should be required. Therefore, the opportunity ex-
igts for further reduction in formadehyde emis-
sion through better management, improved resins,
and better process control.

Adhesives” from renewable resources

Because of the high cost of raw materids and
the reatively inefficent production fadilities, the
phenol produced in China will aways be expen-
sve compared to that produced in the United
States. A search for dternative resins made from
renewable sources that may be available a com-
petitive costs has always been consdered a high
priority area for future development. Severd re-
searchers have been actively involved in research
and development of resins that are partidly pro-
duced from spent sulfite liquor (7), Chinese wattle
tannin (9,17-2 1), and other agriculturd resdues

Table 3.-Property acceptance ratio of MDF and
particleboard in China.

Property MDF Particleboard

1995 1997 1995
......... () eneennnne

Density Variation 17 97 98

Formaldehyde emission 43 75 78

Thickness swell 86 94 81

Nail withdrawal 86 91 --

Interna bond strength .- .. 85

50 .. Hse

(3,4). It is noted that among these dternative
resns systems, the application of polyphenolic
compounds from peanut hulls and Chinese wattle
tannin in PF resn formulations holds great poten-
tid for commercidization in China To increase
the production of Chinese wattle tannin, the gov-
enment has been vigoroudy promoting acacia
plantations.

Conclusions

Urea formaldehyde adhesives, used in the pro-
duction of approximatey 90 percent of wood-
based panels, is the most important binder for the
wood industry in China. Although, the production
cagpacity of formadehyde hindered the growth of
the wood adhesives industry, it is expected the pro-
duction of UF adhesives will grow more than 10
percent annudly up to the year 2010.

Formadehyde emisson from the pand prod-
ucts continues to be amgor concern of the indus-
try Sgnificant achievement in reducing formade-
hyde emissons has been made through advancing
resn technology and reducing UF adhesive appli-
cation rates.

Development of the bamboo plywood industry
greatly increased the uses of PF adhesves. The
outcome of an OSB indudry in China will largely
determine the future growth of PF adhesives.
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