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his article Ristdights the mardaets for radiation-rurable products i Ching as the
Chinese market s been grownng raptdly @ recent yeors, I nonmarizes the mpat of arowmd
P2 leading companios, techuding 68 tal producs v sratlerials, 109 el mordcmre LY
prrmrdteces, ared T4 dheel seppdy L lenps and equipment {eome of them supply mudtiple prod
wets). Jan 2005, the growel roles of rewe moteriads aed UV ocuable prdicts were 27.9% and
.70, respectively, The production tethieas of s anaterials and sadtedion-cuneble goodrcs
tcreaaed with prowth rates of 44.5% and 15.3%, respechvely Howeves, He prodicrion
wafre of LV lampsfequipment Jeoreased tne 25.0%, becowse of the Tigh growth rate of
A2 008 T 204, Th eraerke treveds and gl vt af eactt muajor segnieml for TV podicls
fr 2000 are also raedetied.

INTRODUCTION

Contmumsly increasing environmental concerns and engeing legislation
Lo cul the emissions of volatile arganic compoundy (VOUs) have been the
mrajor doving furces lrehined the Ts development of radialion curing wel-
nology over the last lew decades. Eadiation cuing, including uwhtraviolet
(¥} and electron beamn (FR) ouring technoliygy, is now being increasingly
used in various sectors of applications because it is a ype of “dlean and
green technology " Currently, this technology is commeoenly utilized to per-
forrm the vltra-fast drving of protective coalinggs, varmishes, printing inks, and
adhesives, and (o produce the high delinition images rtequired o the Falmwica-
tiony of microcireuits and printing plates. In addition to its great speed and
spatal saving, radiation curing presends oany ither advantages compared
with other traditional caring methods; in pacicalar, ambient iemperature
apreration, solvent-free fommulations, low energy consumption, and the pro-
ducticon of polymer maleriils with Gailor made properiies.
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The markets for radia-
Uon-curable products Rave
breen areally expanded in

Table 1-—Industrial Applications for U¥ Products

Market Update
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lion is still slow. Only a fow
LU Tires for ink and adhe-
sive applications have been
established in recent years.

GENERAL TRENDS OF UV-CURING MARKETS

The growth in the radialion curing markets is not a
simple issue. There are trends away [imm some chemi-
cal types of tesins, muliilincional menomers, and
photoinitialors, and trends towards others, Likewise,
some end-uses are cumenily more successiul than oth-
ers. Subsequent growlh in these applications siems in
some cages (rivm incrcasing penetration of UV technol-
opy, and, in elthers, Mrom an
overall market need for coaling
products. For the purpose of
market understanding, the in-

CB cleavcoats

Specracle lenses

Mimrar coatings

uon consciousness, VOO legislalion, and greater liber-
alization of the media, distribution, and competition
among incdustiies,

[Lis nataral fur the high market growth 0 meet the
demands of the Tas! national economy development,
andl for the production, along with consurnption, to
starl [roerme a lower volume basis. However, o Uthe Tax
three years Lthe upgrcling of domestic tntput and the

Fiqura 1—Markel share of mw materals, UV produsls, and UV lines from 2001-2005.

dustey can Iwe semmented by ap- 2001
plication areas. Currently. the
largest application area lor 1TV

coatings in terms of volume is
finmiture and consimction,
whiere these coatings prodocts
are used rmainly on wooden Nur-
nituee and also an varions floor-
ing surfaces, This application
area s closely follewed by prin.
ing and packaging indusiries,
which includes inks and clear
overprint varshes [(OFY), Jable
1 lists the tvpical applicalions
tor UV coatings within eacl of
the rmijor industries.

MARKET GROWTH OF
RADIATION-CURING
PRODUCTS

B the past decade, the marlet
growth ol radlalion cuving hay
hern rapid and a wide varety of
Laerors will Nurther provmeone the
growth in China, including in-
creasing envirommental protec-
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Table 2—~0utput and Praduction Values for UY

Corporaiiors
Producs 2 2005 2
Raw material 14 4 B nlers 24,3500
25 29 Qligomers 14,420
15 E| Fheloimliatars 14,723
Ly prioducts 44 ni Comlinys £3,300
35 36 Tinks 0,056.5
10 14 Adhesives 242
4 L Print pates P436 = 100w’
Y Lings 3 5 Lamps 2537« 100 nals
17 9 Equipmenk 1,410 sets
Total 1052 1232 Raw materials 53,103
Y products 37.508.5.
LI lines -
Tatal 8E.791.5°

{21 Snme secprratiane sooply - dple producss,
[} Indsding U sutpe - ul g Tatwezin laclary.
121 Dnclud 4 L pooductian vaae of Y [l

values of radialion curing products have become even
mere signiticant in comparisan with the past.

tMotcover, radiation-curing apyHlications have also ex-
pamded 1o some new lelds. There has been the an
nwmber of domestic companies dealing with radiation
curing. Based on the investigations of leading compa-
nies, the markel shares of raw materials, UV products
and Y lines during 2001- 2035 are shown aned com-
pared in Figure 1,

Ceratings andl ioks remaln the largest application
areas for LY-curable materials in China, Although a
portion of radiation curable products are il imported,
the proeducts prodouced By Chinese manufacturers have
expanded rapidly in the past few years, The total owil-
puts of radiation-curable coatings and inks, respectively;
were 2503 ons and 11,039 wons in 2005, while in
20004 Lhe gures were 23,300 tons and 9,056 1oy, re-

Table 3—0utput of UV Coatings {Tan) in
2004 and 2005

UV Progats 2004 2005
Wood bamboo 14,440 13.543
Peper 4,316 5,812
L 1,323 1,75}
Hlastic L91% 2,347
Autarmitive 200 BEG
Factronin appliances 180 gy
Melal 31 71
dthevs 227 £11
Total 23,300 25,024
104 Crexobor 2006

Curing in 2004 and 2005

Productier Volue
Juipwt {Tom/ye [mitlion IL5, &7vr)

2605 Growth (%) 2094 2005 Grocth (%)
16,525 Py &5.8 1185 38.%
10,5825 G0 P 5l.a Bl.6
16,995 15.4 1002.8 143.2 3.3
5,084 T4 1104 1163 A
11,024 213 41 103,90 40,2

303 a0.4 .9 4.4 487

2605 = 10% m* 2.8 H3.2 H%.5 1B
2B.L = 10% gets -11.0 3.b 2.7 —24.5
1,510 =&ty 5.3 8.5 6.3 -26.0

EER-T1 340 2174 334 44,0

6,426 .7 £70.6 Z12.1 1h.3
— 12.0 9.0 -25.6
100, 7740 28.0 4649,7¢ 635.0¢ 27.3

spectively, Therefore, the growh o producion value
was 3.5% [or coalings and 40.2% for inks n 2005,
compared with 34.5% and 34.3% 0 2004, respectively.

RAW MATERIALS

Clver the recent vears, the world chemical indusley
luaz been hugely impracied by a combination of factors
including vore material and energy price surges and in-
vreasing environmental regulations. The growih rate ol
raw materials has heen slowed due o geopolitical un-

Table 4—output of UV Inks (Ton} in
2004 and 2005

U Inks 200 SQ0E
[iffeel 1,45% 1,960
Gravire 1&83 31¢
Surfroe prinzing 1z 2?
Fluxigraplic 155 202
Soreen 1.E32 2,207
Kekal th3 7B
Anbiccrosive ) 325
soild mask 1,750 1,551
Lesterpress 2ar 2ih
Phetoimagesble antirormeie 05 1,050
Photninageable solid mask 1134 1.35%
dplical disy 301 40
Dptical fiher 0.5 z
Total 9.056.5 11,038
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cermainty and Tocketing oil prices, The production value
of monomers increased trom 2004 to 2005 will a
growth of 35.4%, which is listed in Tabfe 2. The output
ol that increased tom 24,350 tons in 2006 to 56,528,
in 20035, with o growth of 3004, The prodaction of
second-generation wlloxy acrylates had a consideralile
growlh. The outpurs of FO-TMITTA, PO-TMPTA, and
PO-NICDA reached 1,525 tons, 335 1ony, and 350
tons in 2005, espectively. The volume of wotal exports
of raw materials was 19,095 wns, carning $134.9 mil-
licn LS, dellars,

Oligomers are also Imponant products for UV oae-
ing. Although mest of them were formedy fmported,
the production of olignmers in China has increased
rapidly in recent vears. In 2003, the ourput of
aligomers was 19,823 tons with a growdh of 40,48
compared with 2004, whicl was 14, 120 tons. e aro-
duction value reached 851,64 million 11,5, dollars with
a remarkable growtl of 81.6%, Now, nol only the com-
mom oligomers such as epoxy armvlates, aromatic wre-
thane armylates, and aliphatic urethane acrvlates, but
also polyester aarylates, amide acrylates, and alkaline-
developable acrylates are being ramufactured in large
seale hy Chinese companies, The variely has become
mete abundant and sorme producs have begun 1o be
exported 1 [oreign countries.

Fhotoinitiator is another ley product for TV adng
with a nutable growth rale in recent years in China's
macleet. The domestic routine pholoinitiators not only
meet the needs of the domestic markets but are also ox-
ported Lo [oreign mackets including the United Slaes,
Furape, and other regions. The oulpul of photoinitia-
Loes i China increased Mmoo 14,723 tons in 2004 1o
15,995 Lons in 2005 with a growth of 15,1%. Moreover,
the caput of benzophenone and Drgreure 907, 184,
and 173 reached 2,705 Lons, 1,665 tons, 3,760 10ns
and 4,200 s, Tespectively. In 2005, Catonic phe-
terinitiators and visible photoinitiaions were also manu-
tactured in a certain scale. Morrover, the praduclion
value increased from $102,80 million ULS, dollars in
2004 1o $123.18 million 115, dollars in 2005 with a
fast growih of 3939, The products for exporuation in-
creased from 11,299 1oms i 200 1o 13,095 wons in
2005, earning $112.1 million U5, dollars with a
groveth of 40.5%. Figure 2 shows the market shares of
dilferent v marterials vsed in Uv-curing industries.

U¥ PRODUCTS

There are a very large number af end usey for radia-
tion-curable indusicial produecs in China, [he daia
ligted in Tabes 2-4 atteripl (o owtline amd evaluate the
sLatus of oulpul, growth, and production values of thiy
Lage diverse marker. 'The roajor markets of T-curable
coatings are wood/bamboo coulings, flooting coatings,

winw coatingstech.ong
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Fiqure ? —Market share of different raw materials in 204,
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Tahle 5—Classification of Corporatians by the Cutput and Production Value in 2005 Statistics

Praduction Vutie
(thawsaad tan ek frmilion LS, fyr)
i)

Praducts Covppratlens  tartified  Palemts =0.5 a.5-1.0 2.0-5.0 =50 =155 L25-6.25 6.25-125 13.5-25 =75
Raw materials a5 18 i) b 7 5 4 A 1% 5 3 4
LY praducts B 44 45 57 ¢ r 59 3z 5 » g
Equipiment 7 2 0 3 — —
Total 122 B4 75 a9 15 10 4 47 54 10 5 ]

and "vC coatings. Overprint varnishes for paper ig an-
other important market. Table 3 shows thad there are
still numerous areas where radiadon-curable systems
have barely penetrated, such as automotive coatings,
antlcorrosive coatings, metal coatings, and ¢lecuonic
appliance rirtings.

Thes ol jpul af WY coatings was 25,024 ions in 2005,
wilh a growth rate of 7.1%0, The production values in-
creased from $110.4 wmillion 115, dollams in 2004
F$194.3 willion LIS dedlars wilth a growth of 3,5% in
2005, The industrial wood/bamboo coatings, with ouw-
put ot 13.54% toms, stll represent the largest share of
end uses. Chaerpring vamishes (or papel, plastic coat-
ings, and PV coatings reached 5,812 tons, 4,342 fons,
and 1,737 tons, vespectively, last vear. High grade coat-
ings fur mehile phones and oplical disks seem to have
injected a high level of stimulation inte the marked.

China is the 'sixth largest manufactover of inks and
accounts for A of the produciion capacity 1n the
workl The Tastesl growing areas for inks in China are
jel inks as well as the whole gamut of offset printing
tromm simple news inks to high gloss inks or coldest
wely ofTsel inks. The welal owput of 36 UY inlt manmo.
[aclurers was 11,0349 tons in 2805 with a growlh of
21,995, compared with 9,056 1ons supplied by 35 man-
ufacturers in 2004, The production value increased Lo
$103.9 million LS. dollars with a remarkalle growth

Figure 6—Culpul of UY products. from 2003-2005 in China {ton).
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of 40.2% in 2005, as listed in Table 2. The ougma of
olfset, gravure, flexographic, soreen inle, and so on are
listed in Table 4. Exciling news also comes lhom color-
ing inks Mo oplical fibers as the products il the
Chinese need in markets.

The Chinese government is supportive of developing
top @rade and fine pachage prindng products, increas-
ing the additional value of products, and meeting the
needs of some domestic markets and export markels.
Therefore, Chinese officials emphasize that the printing
inelustry must consolidate and develop its existing ofl-
sel prindng ability, Increase gravare prinding, soreen
printng, ink jet primting, and curve suiface printing, de-
velop flexo printing, and improve post-press integra-
fiernt and technology.

‘Lhe output for radiation-curalile adhesives was 363
tons in 2005 Ty 14 corporadons, compared with 242
tons by 10 corporations in 2004, The production value
increased to $4.38 millian LS. dollars with a growh of
1.5 times tha of 2004, Besides the adhesives used in
mediving, glass, craftworl, packing, and fishing eeuip-
ment, those in LCT, TR, instrament, and oplics ap-
plications are also being produced domisdeally, These

Figure T—FProeduclion value of UV preducts of China from 2003-200%
{milliun 1.5, dellars}.
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Figura 8—0ulpul of UV lines from 2003 2045 in Ching.
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represent a positive start as an allermative to imponts.
The developpment of radiation-curable adhesives is
quite recent in comparisan with industrial coatings and
graphic ants, In additian to the envirgnmental drive,
other factors such as unigue cure properties and the
“mushroom” developrment of the automotive and [V
industry are strongly influencing the growth rate of ra-
diation curalile adhesives.

EQUIPMENT

The production of equipment retated 1o UV curing
showed a slowdown 1o s growth in 2005, Aboot
261,000 UV lamps were manulaclured in 2005, a de-
crease of 32,000 comnpared ta 2004, Llowever, 1,310
pieces ot Uv-cwring equipment were produced, show-
g an increase of 6.3% over the last year. The tatal pro-
duciion value of Uv-curing equipment was $8.%6 mil-
fion 11.5. dollars with a negative growll rate of —235 504,
including the production of 34 UV coating lines. The
export value of UY coaling lines was 30,75 million 11,5,
dollars in 2005,

CORPORATIONS INVOLVED IN RADIATION-
CURING TECHNOLOGTES

There are definite opportunities for many companies
1o flourish in radiadon-curing {radoure} markets,
Although double-digii grineth rates ave no longer the
norrn, the radeure markel continues {o experience posi-
tive growth rates, According to a recent survey by
Rad'lech China, there are mainly 122 corporationy in-
volved in the radoure marker. 1803 9001 or 15¢3 9002
hiss cerlified G4 corporations ameng all of those cur-
rently operating. The output of move than 14 corpora-
tioms has excevded 2,000 tons and the biggest one ex-

www coatifgstech.org
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Figure @—Fruduczion value of UY lines of Ching fram #003-2005
imiilien U.5. dellarsh,
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Figure 10—Developmenl of corporations invelved in UV curing in
Chira in 2005, (2] Dulpul scale of different manufacturers (tan/yvear);
i) Praduction value of Chinese corporations in 2008 {millinn LS, dal-
lars).
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ceeded 10,000 tons. There are 11 corporations whose
production value has exceeded $12.5 million U.S. dol-
lars. The details are listed in Table 5.

The Chinese market has established a fair environ-
ment to enable enterprises of all kinds of ownership—
including private companies, joint ventures, and state-
owned companies—dealing with radiation curing
tocompete on an equal footing. In addition, some for-
eign companies, such as DSM, Fusion, Sartomer, Ciba,
ChemfFirst, BYK, BASF, Tego, and Bayer, have estab-
lished offices or conduct business in China, contribut-
ing to the development of Chinese radiation-curing
markets. The implementation of some new economic
strategies will also provide new business opportunities
for the radiation-curing technology.

MARKET POTENTIALS AND OPPORTUNITIES

China boosts the largest population in the world
and has vast territories. This factor alone provides in-
creased market potential and market opportunities for

the development of radiation-curing technology. China
is integrating into the global economy rapidly and ac-
tively. China'’s international economic relationships are
becoming more diversified. The continuing develop-
ment of China’s economy is accompanied with urgent
requirements for high and new technologies, including
radiation-curing technology.

CONCLUSIONS

This brief overview of the Chinese UV-curing market
in 2005 has shown that there are still great opportuni-
ties for developing radiation curing. The high growth
rate will continue through further evolution in well-es-
tablished areas (wood coatings, screen and offset inks,
etc.), addressing technological shortcomings by devel-
oping new technologies and new raw materials (UV-
curable waterborne products, UV-curable powder prod-
ucts), and by entering new application fields
(composites and gel coats, automotive OEM, refinish
coatings, etc.).
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