
1 SPECIFICATION EXOERGIC FILLER COMPOSITION, RESIN COMPOSITION, EXOERGIC
GREASE AND EXOERGIC COATING COMPOSITION TECHNICAL FIELD 10001]           The present
disclosure relates to an exoergic filler composition, a resin composition, an exoergic grease and an 10
exoergic coating composition. BACKGROUND OF THE DISCLOSURE 10002] An exoergic resin
composition, an exoergic grease, and 15 an exoeraic coating composition are used for electrical
products which are required to inhibit built-up heat. These are obtained by mixing an inorganic particle
having high heat-conductivity asan exoergic filler with resins, oils and soon. It has been investiaated
that the exoergic filler which 20 is used for such purpose is converted to a highly heat-conductive
composition for high exoergic property. 100031        As the exoergic filler, various nigh heat-conductive
fillers such as alumina, boron nitride,rnooroclo, zinc oxide, and magnesium oxide are known (PATENT
DOCUMENTS 1 and 2). Recently, a method for increasing the filling rate of the exoergic material in a
composition by combining various particles having different particle diameter is performed (PATENT
DOCUMENTS 3 AND 4). 30[0004] As mentioned aboveis known to increase the exoergic property by
combining two or more kinds of particles having different particle diameter. There is no attempt to
increase the exoergic property by combining some particles having 35qbe DO2.1O1 snabe. [0005] On
the other hand, a needle-shaped zinc oxide having  needle shape is known (PATENT DOCUMENT 5).
There is no attempt to use the zinc oxide in combination with other exoergic fillers. [PRIOP PATENT
DOCUMENT] 



[PATENT DOCUMENT] [0006] [PATENT DOCUMENT 1] Japanese Kokai Publication Heill-246885
[PATENT DOCUMENT 2] Japanese Kokai Publication 2005-330426 [PATENT DOCUMENT 3]
Japanese Kokai Publication 2002-201483 10[PATENT DOCUMENT 4] Japanese Kokai Publication
2007-70492 [PATENT DOCUMENT 5] Japanese Kokai Publication 2008-94695 DISCLOSURE OF
INVENTION OBJECT OF THE DISCLOSURE 15[0007]        According to the above mentioned state
of the art, the object of the present disclosure is to obtain an exoergic filler composition which is able to
exert superior exoergic property, and to obtain an exoergic resin composition, an 20 exoergic grease,
and an exoergic coating composition which having superior exoergic property, respectively, by using
the above-mentioned exoergic filler composition. PROBLEM TO BE SOLVED BY THE INVENTION
25[0008]        The present disclosure relates to an exoerg c filler composition containing I to 50 volume
% of a needle-shaped zinc oxide having an average long diameter of 0.1 to 10 um, an average short
diameter of 0.025 to 2.5 pm, aspect ratio 30 defined by (average long diameter)/(average short
diameter) of 4 or more and specific surface area. c: or mor less, and 50 to 99 volume % of other
exoergic filler. [0009] 35The other exoergic filler is preferably at least one selected from the group
consisting of zinc oxide, alumina, and magnesium oxide.  



3        The present disclosure relates to a resin composition comprising the exoergic filler composition.
The present disclosure relates to an exoerg c grease comprising the exoergic filler composition.
The present disclosure relates to an exoergic coating composition comprising the exoergic filler
composition. EFFECT OF THE INVENTION [0010] 10The exoergic filler composition of the present
disclosure has a remarkable excellent.. exoergic propert7  b ussn.ct grease comTD having  an
ezoergic resin. compociand. an excel, operty, resL)e  15 DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS [0011]        The present disclosure is described in more detail below. The present
inventors have now completed the present 20 disclosure by using zinc oxide having needle shape as a
part of an exoergic filler composition. That is, the exaeraic filler composition having high exoergic
property can be obtained by using needle-shaped zinc oxide having needle shape in combination with
other exoergic particles to increase 95 heat-conductivity of the composition as a whole. [00121
The needle-shaped zinc oxide being an essential component in the exoergic filler composition of the
present disclosure has an average long diameter of 0.1 to 10 um, an 30 average short diameter of
0.025 to 2.5pm, an aspect ratio defined by (average long diameter)/(averade short diameter) of 4 or
more, and specific HL,Elmmett -1=-,ss.Such nee 



is 01-07- orer Li-Je space  [0013]        The needle-shaped zinc oxide preferably has an average long
diameter of 0.15 to 5 um. The needle-shaped zinc oxide preferably has an average short diameter of
0.035 to 1.25 um. 10 The needle-shaped zinc oxide preferably has an aspect ratio of 4 to 20. The
needle-shaped zinc oxide preferably has soeci 10014] When the needle-shaped zinc oxide has larger
particle 15 diameter out of the mentioned range, it is not preferred because the zinc oxide is difficult to
enter the space between other particles and the effect of increasing the exoergic property is
decreased. When the needle-shaped zinc oxide has the aspect ratio less than 4, the effect of
increasing the 20 exoergic property derived from the needle shape cannot be obtained because its
shape cannot be said to be sufficiently needle shaped. Furthermore, when the SET [0015] A method
for producing the needle-shaped zinc oxide is not particularly restricted, for example, the zinc oxide
can 30 be produced by a method comprising adding at the same time and reacting zinc salt aqueous
solution and alkali aqueous solution under ultxasoniciroadiatX .More specifically, for example, the zinc
oxide can be produced by adding 300 MIt of water at 55 C into 3L reaction tank and adding zinc salt
aqueous 35 solution 1500 miz (1.48 mol on zinc basis) and alkali aqueous solution 750 mL (2.07mol
on hydroxide ion basis) at the same time for 2 minutes under sufficient stirring with ultrasonic  5
irradiation at fr yuency 20kHz using ultrasonic irradiator (US-600T manufactured by NIPPON SEIKI
CO., LTD.) to generate a precipitate. 



[0016]        The zinc salt used for producing the needle-shaped zinc oxide is not particularly restricted
on condition that it is water-soluble, preferably inorganic acid salts such as al ice Ii car e1 1sed as an
agjaeous -,LE moil:, 100171        The The needle-shaped zinc oxide can be obtained by adding
thezincsaltaqueous solutionandthealkaliaqueous solution 20 at the same time to a reaction tank while
maintaining the mol ratio of hydroxide ion/zinc ion within the range of 1.30 to 1.85 and the pH of the
obtained mixture within the range of 6.0 to 8.0, preferably in the range of 6.5 to 7.5, at the reaction
temperature of 55C or less, preferably 35 to 55C. 25 More specifically, for example, in the case of a
batch system, the needle-shaped zinc oxide can be obtained by storing water in the reaction tank
iliad000.cecuid adding the zinc salt aqueous solutionandthe alkali aqueous solution in the
predetermined 30stirring to rirrX the zinc salt aqueous solution and the alkali aqueous solution andtact
con:fin:L=5 system,the addin of the zinc salt aqueous solution and the alkali aqueous solution to the
reaction tank at the same time can be performed by following the same 35 procedure. [0018] In
general, a reaction of the zinc salt and the alkali  6 proceeds rapidly to substantial completion. To mdl
produce the intended needle-shaped zinc oxide effpc_er TOM1 C17:= CI PlocsalbSC-SI or arc2 71IE
rcstre ,papieo ob                                    _n,bit bcp b _b- 



[0019] When the zinc salt aqueous solution and the alkali 15 aqueous solution are added to the
reaction tank at the same time in the production of the needle-shaped zinc oxide, the mol ratio of
hydroxide ion/zinc ion is preferably 1.30 to 1.85. The mol ratio is less than 1.30, productivity is
decreased because reafl zibbo ' tne :TICS rapt IS 20Ppeed_bt-spappbb pther hand, - of the
neeope-snabea btmo     hydroxide ion/zinc ion is over 1.85 when the zinc salt aqueous solution and
the alkali aqueous solution are added 15 to the reaction tank at the same time, the needle-shaped zinc
oxide may be not obtained. [0020]        In the production of the needle-shaped zinc oxide, if the pH of
the obtained mixture is over 8.0 when the zinc salt 30 aqueous solution and the alkali aqueous solution
are added to the reaction tank at the same time, the zinc oxide having the intended average long
diameter, average short diameter, and spettfib surface area II-SaV not 010 obbained because, ode
obtained needle-shaped a ..0. ::ends 35[0021]        In the production of the needle-shaped zinc oxide,
if the reaction temperature is over 55 C.. when the zinc salt  7  aqueous solution and the alkali
aqueous solution are added to the reaction tank at the same time, the needle-shaped zinc oxide
having the intended average long diameter, average short diameter, and snecific surface area may act
chaAne,i 5because- needle-shaped chr_airmed zinctends Lc: blze, [0022] The exoergic filler
composition of the present disclosure contains 1 to 50 volume % of the above-mentioned 10
needle-shaped zinc oxide. That is, the exoergic filler composition of the present disclosure contains
the above-mentioned needle-shaped zinc oxide and other exoergic fillers. As mentioned above, the
needle-shaped zinc oxide has a function to increase the exoerdic property especially when [5 used in
combination with other exoergic materials. If the content of the needle-shaped zinc oxide is less than 1
volume %, there is a problem that the improvement in exoergic property derived from its shape is not
sufficiently achieved. If the content is over 50 volume %, there is a problem that the 



20 improvement in exoergic property cannot be expected according to the addition amount because
the needle-shaped zinc oxide reaches a satu'raTlion DcHnt. More preferably,  8 such as alumina,
aluminum nitride, boron nitride, zinc oxide, and magnesium oxide are extremely preferred to be used.
When the needle-shaped zinc oxide is used in combination with other exoergic fillers, the other
exoergic filler is not limited 5 to one kind, but contains the same kind of substances having different
particle size, or different two or more kinds of substances having different particle size. [0025] When
two kinds of exoergic fillers are used in 10 combination as the other exoergic fillers, a composition
obtained by mixing a mixed exoergic filler and the needle-shaped zinc oxide in the volume ratio of 5:5
to 99:1 may be used, wherein the mixed exoergic filler is obtained by selecting an exoergic filler (a)
having primary particle 15 diameter, determined by the measuring method using images taken by the
Electron Microscope Photo Instrument as mentioned later, of 1 to 15 pm and an exoergic filler (b) of
0.05 to 4 pm" so that the particle diameter ratio ((a)/(b)) is remained within the range of 4 (a) / (b) 20 ,
and mixing so that 20 the volume ratio ((a):(b)) is remained within the range of 5:5 to 9:1. In the case
that such proportion is selected, the effect of the present disclosure can be extremely suitably
obtained. The shape of the other exoergic filler is not particularly restricted, but contains spherical
15snaps, cube snaoe, tar state  - [0026] The exoergic filler composition of the present disclosure is
usually used in the fields such as exoergic resin 30 compositions, exoergic greases and exoergic
coating compositions. Many publications concerning such applications are known, the exoergic filler
composition of the present disclosure is used in such known applications as exoergic resin
compositions, exoergic greases and exoergic 35 coating compositions. The exoergic resin
composition, exoergic grease and exoergic coating composition are one aspect of the present
disclosure, respectively.  9 [0027]        The exoergic filler composition of the present disclosure can be
used as a resin composition obtained by mixing with a resin. Such resin composition is one aspect of
the present disclosure. In this case, the resin may be a thermoplastic resin or a thermosetting resin
and includes epoxy resins, phenol resins, polyphenyiene sulfide resins (PPS), polyester resins,
polyamides, tpolyimides, polystyrenes, polyethylenes, polypropylenes, polyvinyl 



10 chlorides, polyvinylidene chlorides, fluorine resins, polymethyl methacrylate, ethylene/ethyl acrylate
copolymer resin (SEA), polycarbonates, polyurethanes, polyacetals, polyphenyiene ethers, polyether
imides, acrylic nitrile-butadiene-styrene copolymer resin (ABS), liquid 15 crystal resins (LOP), silicone
resins, acrylic resins and other resins. [0028]        The resin composition of the present disclosure may
be a resin composition for thermal molding obtained by kneading 20 a thermoplastic resin and the
exoergic filler composition in melting condition: a resin composition obtained by kneading a
thermosetting resin and the exoergic filler composition following thermosetting: or other resin
composition. [0029]        The addition amount of the exoergic filler composition in the resin composition
of the present disclosure can be arbitrarily determined according to the intended performance of the
resin composition such as thermal conductivity, hardness and so on. In order to express the exoergic
property 30 of the exoergic filler composition sufficiently, the addition amount is preferably 5 to 90
volume S relative to the total solid matter of the resin composition. The addition amount can be
adjusted according to the needed level of exoergic property. For the application required better
expergic 35 property, the addition amount is more preferably 30 volume % or more, and still more
preferably 50 volume % or more. [0030]  10        In the resin composition of the present disclosure, the
resin component may be selected in accordance to the use. For example, when the resin composition
is placed between the heat source and the exoergic plate to make them stick together, resins having
high adhesion property and low hardness such as silicone resins and acrylic resins can be selected.
[0031]        When the resin composition of the present disclosure is a resin composition for thermal
molding, the resin 10 composition may be produced by the method comprising melt-kneading a
thermoplastic resin and the exoergic filler composition using a double-screw extruder, for example, to
pelletize the resin composition and then, molding to the desired shape by the arbitrary molding method
such as 15 injection molding and so on. [0032]        When the resin composition of the present
disclosure is the resin composition obtained by kneading a thermosetting resin and the exoergic filler
composition following 20 thermosetting, it is preferably molded by pressure molding. 



Such method for producing the resin composition is not particularly limited, but includes the method
comprising molding the resin composition by transfer molding. [0033]        The applications of the resin
composition of the present disclosure include exoergic parts of electronic components,
thermal-conductive bulking agents, and insulating bulking agents for temperature measurement. For
example, the resin composition of the present disclosure can be used in order 30 to transfer the heat
from the exothermic electronic components, such as a MPU, power transistor, transformer to the
exoergic components such as expergic fins and expergic fans, and can be placed between the
exothermic electronic components and exoergic components. This will allow good heat transfer
between the exothermic electronic components and the exoergic components and will provide for a
decrease in malfunction of the exothermic electronic components for a long term.  II  Furthermore, the
resin composition of the present disclosure can be suitably used for connecting a heat pipe and a heat
sink, or connecting a module incorporated into various exothermic bodies and a heat sink. [0034]
The exoergic filler composition may be used as an exoergic grease obtained by mixing with a base oil
which contains a mineral oil or a synthetic oil. This exoergic grease is one aspect of the present
disclosure. 10[0035]       The addition amount of the exoergic filler composition in the expergic grease
of the present disclosure may be determined according to the intended degree of thermal conductivity.
In order to express the exoergic property of 15 the exoergic filler composition sufficiently, the addition
amount of the exoergic filler composition is preferably 10 to 90 volume % relative to the total amount of
the exoerdic grease. The addition amount can be adjusted according to the needed level of exoerdic
property. For the application 20 required better exoergic property, the addition amount is more
preferably 30 volume % or more, and still more preferably 50 volume % or more. [0036]        As the
base oil, one or more kinds of oil materials selected from the group consisting of mineral oils, synthesis
oils, silicone oils, fluorinatedhydrocarbonoilsandthelike can be used. The synthesis oil is preferably a
hydrocarbon oil. As the synthesis oil, there maybe mentioned a-olefins, diesters, polyol esters,
trimellitic esters, polyphenyl 30 ethers, alkylphenyl ethers and so on. [0037]        The exoergic grease
of the present disclosure may contain a surfactant according to need. The surfactant is preferably a
nonionic surfactant. By adding the nonionic 35 surfactant, thermal conductivity can be improved and
consistency of the exoergic grease can be controlled moderately.  12 



[0038]        As the nonionic surfactant, there may be mentioned polyoxyethylene alkyl ethers,
polyoxyethylene alkyl phenyl ethers, polyoxyethylene alkyl naphthylene ethers, polyoxyethylene castor
oil, polyoxyethylene hydrogenated castor oil, polyoxyethylene alkylamides,
polyoxyethylenepolyoxypropylene glycols, polyoxyethyiene-polyoxypropylene glycol ethylene
diamines, decaglycerin fatty acid esters, polyoxyethylene fatty acid monoesters, polyoxyethylene fatty
10 acid diesters, polyoxyethylene propylene glycol fatty acid esters, polyoxyethylene sorbitan fatty acid
monoesters, polyoxyethylene sorbitan fatty acid triesters, ethylene glycol fatty acid monoesters,
diethylene glycol fatty acid monoesters, propylene glycol fatty acid monoesters, glycerin 15 fatty acid
monoesters pentaerythritol fatty acid monoesters , sorbitan fatty acid monoesters, sorbitan fatty acid
sesquiesters, and sorbitan fatty acid triesters. [0039] The effect of adding the nonionic surfactant
depends 20 on the kind of the exoergic filler, addition amount, and HLB which is the term showing the
balance between hydrophilicity and lipophilicity (hydrophile-lipophile balance). Liquid surfactants with
HLB of not more than 9 are preferred because good consistency is obtained at room, temperature, in
the 25 practice of the present disclosure. Anionic surfactants, cationic surfactants and ampholytic
surfactants may be used in the application such as highly exoergic grease where the decrease of
electrical insulation and electriCal resistance are not emphasized. 30[0040]        The exoergic grease
of the present disclosure can be produced by mixing the above mentioned components using a mixing
apparatus such as a dow mixer (kneader), gate mixer, planetary mixer and so on. 35[0041]        The
expergic grease of the present disclosure may be applied to the exothermic body or the exoergic body.
As the  13 exothermic body, there may be mentioned, for example, exothermic electronic components
such as general electrical source; power transistor for electrical source, power module, thermistor,
therm couple, temperature sensor and other 5 electronic apparatus: integrated circuit element such as
LSI and CPU. As the exoergic body, there may be mentioned, for example, exoergic components such
as heat spreader, heat sink; heat pipe, and exoergic plate. The application can be performed by the
screen print method. The screen print method 10 maybe performed using metal mask or screen mesh.
By applying the composition of the present disclosure between the exothermic body and the exoergic
body, it is able to effectivelyremoveheat from the exothermic body because heat transfer from the
exothermic body to the exoergic body is 15 performed efficiently. [0042]        The exoergic filler can be
used as a coating composition obtained by dispersing the filler in a resin solution or dispersion liquid.
This exoergic coating composition is one 20 aspect of the present disclosure. In this case, the resin
contained in the composition may be a hardenable one or a non-hardenable one. The resin may
include the exemplified resins which can be used in the resin composition mentioned above. The
coating composition may be a solvent type one 



25 containing organic solvents or an aqueous type one containing a resin dissolved or dispersed in
water. [0043]        The method for producing the coating composition is not particularly restricted but
the coating composition can be 30 produced by mixing and dispersing the necessary materials and
solvents using a disper or beads mill. [0044] The addition amount of exoergic filler composition in the
exoergic coating composition of the present disclosure 35 may be decided according to the intended
degree of thermal conductivity. In order to express the exoergic property of the exoergic filler
composition sufficiently, the addition  14 amount is preferably 10 to 90 volume % relative to the total
amount of the coating composition. The addition amount can be adjusted according to the needed
level of exoergic property. For the application required better exoergic property, the 5 addition amount
is more preferably 30 volume % or more, and still more preferably 50 volume % or more. [Example]
[0045]          Hereinafter, the present disclosure will be described 10 in more detail by way of
examples, but the present disclosure is not limited to these examples. [0046]           Hereinafter, the
measurin methods of the long diameter, the short diameter and the aspect ratio are described in more
15detail below. (Measuring method of long diameter, short diameter, and aspect ratio)
Photographs of eachzinc oxide sample were taken at five locations by usingarnie71.Es-trims
11H-vts-t71 20(SEM-100SX manufactured by JEOL Ltd.) at 80000 magnificati= to obtain five
photographs with image parts of 12 cm narrow side and 16.5 cm long side. In each photograph, one
line was drawn parallel to the narrow side from the middle point of the long side, another line parallel to
the long side from the middle point of the narrow side. Two diagonal lines 



were drawn, and short diameter and long diameter of the particle overlapped with these four lines were
measured by using vernier caliper. When various lines were overlapping at the area of the same
particle, the measurement was not 30 performed, redundant_chotograchs, 10C: t,t les were measured
and the averanes. on roe measured iameter anG Ion a Oerflare:, respewere orrrnrne: as Lne
averaget-t citeter ano diameter:CHI he sdT 35meter bt/ the av aspect ratio ification ratio- pm WEIS 1
15    measurement val values welimi diame:er ili man=actured [0047] 10(Measuring method of particle
diameter of zinc oxide articles used in Comparative Examples)       As for the zinc oxide particle used
in Comparative Example, the primary particle diameter thereof was determined from SEM:
photographs by the following method. Photographs of 15 each zinc oxide particle were taken at five
locations by using Scanning Electron Microscope (JSM 840 F manufactured by JEOL Ltd.) at
50000-fold magnification to obtain five photographs with image parts of 9 cm narrow side and 12 cm
long side. In each photograph, one line was drawn parallel to the narrow 20 side from the middle point
of the long side, another line parallel to the long side from the middle point of the narrow side. Two
diagonal lines were drawn, and short diameter and longdiameteroftheparticle overlapped with these
four lines were measured by using vernier caliper. The average of these values was determined as
average primary particle diameter of the image and the average of all five images was determined. as
SEM-observed primary particle diameter (SEM diameter). The measured value was measured to 0.01
pm and rounded to OecLJLLa.r. C:ch,ea7ne GL Thea were, shown in Tna nni e 



30arnetet e rminec. :r in E9face area and abc-rne the measurem,  ana rournoec 35[0048] [Table 1]   C!
article diameter wa measured to _fires ciecima places LED be averaaed.  16   SEM particle diametyer
(pm) Shape of particle SSA W /g) SSA particle diameter (pm) 



FINEX-30 0.036 grain shape 30 0.035 Zinc oxide JIS 1 0.32 grain shape 3.5 0.3  10049] (Measuring
method of primary particle diameter of magnesium. oxide) 5The particle diameter (SSA particle
diameter) was determined from BET specific surface area and absolute specific gravity. Photographs
of each magnesium oxide particle were taken at five locations by using Scanning Electron Microscope
(JSM 840 F manufactured by JEOL Ltd.) at 102005-Sold magrH ,aaw,particle diameter was al=sa 1C
-kilt, at 5005.0:37a particle . pm, and a 5 5. 5 55 5 old.magrYficaaiaan         _ ,LEoparticle :Lamar:ea
was SlraOSrespectively, to obtain five photographs with image parts of 9 cm. narrow 



15 side and 12 cm long side. In each photograph, one line was drawn parallel to the narrow side from
the middle point of the long side, another line parallel to the long side from the middle point of the
narrow side. Two diagonal lines were drawn, and short diameter and long diameter of the particle 20
overlapped with these four lines were measured by using vernier caliper. The average of these values
was determined as SEM-observed primary particle diameter (SEM diameter) of each image. [00501
Preparation Example 1 Preparation of needle-shaped zinc oxide particle a        Water (300 mL) at 55 C
was charged into a 3L reaction tank, and zinc chloride aqueous solution of 135g/L concentration 1500
mL (1.48 mol on zinc chloride basis) and 30 sodium nods  17 iroria pa s) ara added at the game nder
sufficient stlrr Itrasonic at. fracuar cv 210 RH:by use of uitrasoni 6000 manufacturedNippon Seiki Co.,
Ltd.) to produce 5a precipitate. [0051]        The obtained precipitate was filtered, washed with water
and dried to obtain a white powder. This powder was suLe-8 10 o>lide. accor speci =," measured.
average short diameterpm, the average long diameter 0.9894 pm, and the aspect ratio 4.1. [0052]
PreparationExample2 Preparation ofneedie-shapedzincoxide particle b White powder was obtained by
following the same procedure as that of Preparation Example 1 except that the 85 the average long
diameter 0.1534 pm, and the aspect ratio 5.2. [0053] (Examples I to 6) 



Resin molded articles were prepared by mixing EEA resin (Rexpearl A-1150 manufactured by Japan
Polyethylene 30 Corporation), the needle-shaped zinc oxide particle of Preparation Example 1 or 2
and various exoergic fillers of Table 2 at 160 C as shown in Table 2 and then pressure molding. These
were molded to be molded articles with 50 mm x 2 mm (diameter x 8. Thermal conductivity of the
molded 35 articles were measured. In addition, thermal conductivity was measured at 25 C according
to the method with heat flow meter. The results were shown in Table 2.  18 [0054] (Comparative
Example 1)        Thermal conductivity was measured by following the same procedure as that of
Example 1 except that the exoergic filler was not added. The result was shown in Table 2. [0055]
(Comparative Example 2) A molded article was obtained by using the same composition as that
ofExample4 except that the needle-shaped 10 zinc oxide particle b was replaced with fine particle zinc
oxide FINEX-30 manufactured by Sakai Chemical Industry in the proportion shown in Table 2. Thermal
conductivity was measured by following the same procedure as that of Example 1. The result was
shown in Table 2. 15[0056] (Comparative Examples 3 and 4)        Thermal conductivity was measured
by following the same procedure as that of Example I except that the exoergic filler was replaced with
alumina 20 Em only or the combination of 20 alumina 10 bm and 0.8 pm. The results were shown in
Table 2. [0057]  19 [Table 2]  



Magnesium oxide manufactured by Sakail Chemical Industry (SEM diameter 2 um) Magnesium oxide
manufactured by SaKai n schemical Industry i   i(SEE diameter I um1 2.        Magnesium oxideI 1n
Imanufactured by Sanali '2 1Chemical Industry 1 : I 44 (SEM diameter C.1 unm [ I c  Large particle
zinc m oxide manufactured by Sakai ChemZca-. 1 3 



11: industry LPZINC-11 Larme marr,c1im zinc I < !oxide manufactures by Sakai Chemical    Industry
0821110-2 1 Fine particle zinc loxide manufactured byl Saha.. Chemical Industry FINE41-30    alumina
10 hm    1Filler (volume 6)0  62 . 9162 9  42.9162.9 62.9  ,I4: 52.6102.9158.6   



20        From the results in Table 2, it was apparent that the exoergic filler compositions of the present
disclosure have extremely high exoergic property compared with the exoergic filler composition of
Comparative Examples containing the same or almost the same volume % of fillers. [0059] (Example
7) Epoxy resin (jER 828 manufactured by JAPAN EPDXY RESIN Co., Ltd), curing agent for epoxy
resin (jER CURE ST 12 10 manufactured by JAPAN EPDXY RESIN Co., Ltd), needle-shaped zinc
oxide particle a and magnesium oxides having SEM diameter of 10 um. and 1 pm respectively (both
were manufactured by Sakai Chemical Industry) were mixed as shown in Table 3, and the obtained
mixture was injected into a die with SO mm x 2 mm 15 (diameter x -s) and heat treated at 80 'C for 3
hours to obtain a molded article. The thermal conductivity of the molded article was measured and the
result was shown in Table 3. [0060] 20(Comparative Example 5)        Thermal conductivity was
measured by following the same procedure as that of Example 7 except that needle-shaped zinc oxide
particle a was replaced with the zinc oxide JIS 1 manufactured by Sakai Chemical Industry as shown
in Table 3. 25 The result was shown in Table 3. [0061] (Comparative Example 6) Thermal conductivity
was measured by following the same procedure as that of Example 7 except that the exoergic filler 30
was replaced with alumina 10 pm and 0.8 um as shown in Table 3. The result was shown in Table 3.
[0062] [Table 3]  



21 s IF :r( .21 gl e; Exa rompara7Ccmparativ ExamoleExample   Epoxy resin 11(L   Curing agent for
epoxy resin   Neediensnanec zinc oxide particle a     Magnesium oxide manufactured by Sakai
1ChemicalIndustry(SEM diameter 10 um( 



12.9   Magnesium oxide manufactured by Sakai ChemicalIndustry(SEM diameten I pm)  oxide EIS I
manufactured by Sakai I Chemical industry Alumina 10 gm Alumina 0.6 um Filler (volume75225 a0 , 4
[0063] (Example 8) Silicone resin (KE-103 manufactured by Shin-Etsu 5 Chemical Co., Ltd), curing
agent for silicone resin (CAT-103 manufactured by Shin-Etsu Chemical Co., Ltd), needle-shaped zinc
oxide particle a and two kind of magnesium oxides having SEM diameter of 10 pm and 1 pm (both
were manufactured by Sakai Chemical Industry) were mixed as shown in Table 4, and the 10 obtained
mixture was pressure molded at 150 C for 30 minutes to obtain a resin composition. Then, the resin
composition was further molded to obtain a molded article with 50 mm x 2 mm (diameter x ess).
Thermal conductivity of the molded article was measured and the result was shown in Table 154.
10064] (Comparative Example 7)        Thermal conductivity was measured by following the same
procedure as that of Example 8 except that needle-shaped zinc 20 oxide particle a was replaced with
the zinc oxide JIS 1 manufactured by Sakai Chemical Industry as shown in Table 4. The result was
shown in Table 4. [0065] (Comparative Example 8) 



25Thermal conductivity was measured by following the same procedure as that of Example 8 except
that the exoergic filler was replaced with alumina 10 um and 0.8 pm as shown in Table  22 4. The
result was shown in Table 4. [0066] [Table 4[ lExamp ; Exavo2e pie e ocircone resinislt14 Curfor
silicone rest Needle-shaped zinc oxide partici lagnescum oxide manufactured by Sakai hen'Licai
Industry (SEM diameter 10 um:, Magnesium oxide manufactured by Cabal Chemical Industry (SEM
diameter I un- uinc oxide 115 ,L manufactured Chemical Industry uumam  lea (vo1umr3 conduct [0061



(Example 9)        Silicone oil (KF-99 manufactured by Shin-Etsu Chemical Co., Ltd), needle-shaped
zinc oxide particle a and two kind of magnesium oxides having SEM diameter of 10 um. and 1 pm
(both 10 were manufactured by Sakai Chemical Industry) were mixed as shown in Table 5 to obtain an
exoergic grease. Thermal conductivity of the exoergic grease was measured and the result was shown
in Table S. [0068] 15(Comparative Example 9)        Thermal conductivity was measured by following
the same procedure as that of Example 9 except that needle-shaped zinc oxide particle a was
replaced with the zinc oxide JIS 1 manufactured by Sakai Chemical Industry as shown in Table 5. 20
The result was shown in Table 5. [0069] (Comparative Example 10)        Thermal conductivity was
measured by following the same procedure as that of Example 9 except that the exoergic filler was
replaced with alumina 10 pm and 0.8 pm as shown in Table 5. The result was shown in Table 5. [0070]
[Table 5] 50 Thermal conductivity(07M'n; [0071] (Example 10) 5As shown in Table 6, epoxy resin (jER
828 manufactured by JAPAN EPDXY RESIN Co., Ltd), toluene, needle-shaped zinc oxide particle a
and two kind of magnesium oxides having SEM diameter of 10 pm and 1 pm (both were manufactured
by Sakai Chemical Industry) were mixed and dispersed by disper to 10 obtain an exoergic coating
composition. The thermal conductivity of the exoergic coating composition was measured and the
result was shown in Table 6. [0072] 



(Comparative Example 11)        Thermal conductivity was measured by following the same procedure
as that of Example 10 except that needle-shaped zinc oxide particle a was replaced with the zinc oxide
JIS 1 manufactured by Sakai Chemical Industry as shown in Table 6. The result was shown in Table 6.
20[0073] (Comparative Example 12)        Thermal conductivity was measured by following the same
procedure as that of Example 10 except that the exoergic filler was replaced with alumina 10 pm and
0.8 um, as shown in Table 256. The result was shown in Table 6. [0074] [Table 6]  24    Alumina
Alumina Filler {volume I31 Thermal conductivityFF1'r2.6 [0075]        Judging from the results shown in
Tables 3 to 6, it is apparent that the exoergic filler compositions of the present 5 disclosure have
extremely high exoergic property compared with the exoergic filler composition of Comparative
Examples containing the same or almost the same volume % of fillers. INDUSTRIAL APPLICABILITY
10[0076] 



The exoergic filler composition of the present disclosure is used suitably as the exoergic filler fora resin
composition, an exoergio grease, and an exoergic coating composition. 15  25 CLAIMS I. An exoergic
filler composition containing 51 to 50 volume % of a needle-shaped zinc oxide having an average long
diameter of 0.1 to 10 um, an average short diameter of 0.025to 2.5pm, aspect ratiodefinedby(average
long diameter)/(average short diameter) of 4 or more and SET 10vzand 50 to 99 volume % of other
exoergic filler. 2. The exoergic filler composition according to Claim 1,         wherein the other exoergic
filler is at least one selected 15from the group consisting of zinc oxide, alumina, boron aluminum
nitride., and magnesium. oxide. 3.A resin composition comprising the exoergic filler composition
according to Claim 1 or 2. 20 4. An exoergic grease comprising the exoergic filler composition
according to Claim 1 or 2. 5. An exoergic coating composition comprising the expergic filler
composition according to Claim 1 or 2. 


