DESCRIPTION REFORMED SULFUR SOLIDIFIED SUBSTANCE
PRODUCING SYSTEM Technical Field [0001) The present invention
generally relates to a system for producing materials for use in civil
engineering and construction engineering, and more particularly, to a
reformed sulfur solidified substance producing system for producing a
reformed sulfur solidified substance which is obtained by solidifying an
aggregate using reformed sulfur denatured by a sulfur reforming agent as
a binder, which can be utilized as material for civil engineering or
construction engineering, and further, which can be stored as a

non-dangerous substance (in thisespegifispiiaR; the non-dangerous
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throughout the present specification), and which can be easily carried and

- convegl%’éﬂb% suitable transferring or conveying means, systems or the
SfReiE und Art (0002) In recent years, as a material which is a solid
[0(m1r}oom temperature and which is melted and brought into a fluid state
Whe is heate edetermlned tem{ésaature or higher, attention is
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util gggﬁ 8318 tedal farepivil engineering or construction engineering, and further,
which can be stored as a non-dangerous substance (in this specification, the
non-dangerous substance means an substance which does not have ignitabiiity or
an incombustible substance, and the same will be applied hereinbelow throughout
the present specification), and which can be easily carried and conveyed by
suitable transferring or conveying means, systemns or the iike,

Background Art
[0002]

In recent years, as a material which is a solid at room temperature and
which is melted and brought into a fluid state when it is heated fo a predetermined
temperature or higher, attention is directed toward properties of sulfur which is a
solid at room temperature and is melted when its temperature exceeds about 119°C,
and attempt has been made to mix a predetermined sample with the sulfur and to
utiize the same as one of materials for civil engineering or for construction
engineering. Since a sulfur material using the sulfur is apparently similar to normal
concrete with cerment in terms of finish and handling, the sulfur material is called



Document 1). [0003] It is known that the sulfur material is stronger and
has more excellent water shielding property as compared with concrete
and the sulfur material has high resistance to acids, but sulfur has
ignitability and is handled as a dangerous substance (in this specification,
a dangerous substance means an substance having ignitability, and the
same will be applied hereunder throughout the description) and thus, it is
difficult that the sulfur material is melted at a worksite to thereby pour the
concrete. However, in the case of a large-scale marine structure (fish

suﬁapk algal reef, Wa\{fe-dissipatj%g block and the like) and a shore
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sulfur reforming agent as addition agent to denature thereof, thereby
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above-mentioned sulfur and addition agent (sulfur reforfiing age
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(fish&rank), dgalsreef, wave-dissipating block and the like} and a shore protaction
structure, it is necessary to produce the same using the sulfur material near a
worksite. Therefore, in order to improve such circumstances, attempt has been
made to mix molten sulfur with the sulfur reforming agent as addition agent to
denature thereof, thereby producing reformed sulfur (e.g., see Patent Document 2).

Patent Document 1: Japanese Laid-open (Kokai) Patent Application
Publication No.2004-160603

Patent Document 2: Japanese Laid-open (Kokai) Patent Application
Publication No.2005-82475

Disclosure of the Invention
Problams to be Solved by the invention
[0004]

However, the above-mentioned sulfur and addition agent (suffur reforming
agent) used for reforming the sulfur are dangerous substances, so that it is difficult
to convey them, and it is hecesgary that a producing device thereof is an
explosion-proof devies, In addition, a special molien sulfur tank is reguired for



for transferring and producing the sulfur material are increased, [0005]
Further, as described in Patent Document 2, it is proposed to mix
reformed sulfur and fine aggregate to thereby produce a molten reformed
sulfur intermediate material, and to mix the molten reformed sulfur
intermediate and coarse aggregate and solidify the same so as to
produce a reformed sulfur solidified substance. The reformed sulfur
intermediate material and the reformed sulfur solidified substance are
handled and treated as non-dangerous substances, but it is necessary to
handle them in a state where the sulfur is melted at the time of their
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NEOIe, e broducing | doyst always heat, at 119°C (solidification
?empemture of molten sulfur) or higher, a location where the molten sulfur material
s stored and all of pipes through which sulfur material flows. However, in the
cumrent production of a reformed sulfur solidified substance, there has not vet been
provided s practical producing system which always heat, at a predetsnmined
ternperature or higher, all of equipment where molten sulfur material ig storeé and
through which the molten sulfur fiows, Therefore, it was not possible to safely and
easily produce a reformed sulfur solidified substance.
[0006)

Hence, in view of the above conventional probiems, embodiments of the.
present invention seek to provide a reformed sulfur solidified substance producing
system for producing a reformed sulfur solidified substance which can be stored
and which can be easily conveyed as a non-dangerous substance.

Means for Solving the Problems
{0007}

In accordance with an aspect of the present invention, there is provided a

reformed sulfur solidified substance
3



producing system comprising a molten sulfur tank which accommodates
therein at least molten sulfur, and heats any substance accommodated
thereinside to a predetermined temperature or higher, a sulfur reforming
agent tank which accommodates therein a sulfur reforming agent
denaturing the molten sulfur, a reformed sulfur producing tank which
receives and mixes molten sulfur from the molten sulfur tank and the
sulfur reforming agent from the sulfur reforming agent tank to thereby
produce refonned sulfur, and heats an inside accommodated substance
to a predetermined temperature or higher, a fine aggregate hot bin which

pro(ﬁﬁﬁﬁg’l@@f@,ﬁﬁ&}mﬁ%m fine aggregate, and heats an inside
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aggregate, and heals an inside accommodated subsmnce to a predetermined
temperature or higher,

a reformed sulfur intermediate matenial tank which receives and mixes
reformed sulfur from the reformed sulfur producing tank and the fine aggregate
from the fine aggregate hot bin to thereby produce reformed sulfur intermediate
material, and heats an inside accommodated substance to a predetemmined
temperature or higher,

a coarss aggregate hot bin which accommodates a coarse
aggregate, and heats an inside accommodated substance to a predetemmined
temperature or higher,

a mulling device which receives and mulls the reformed sulfur intermediate
material from the reformed sulfur intermediate material tank and the coarse
aggregate from the coarse aggregate hot bin, and heats an inside mulied

substance to a predetermined temperature or higher, and
a pouring device which receives and stores raw material mulled by the

mulling device, and heats the raw material to a predetermined temperature or
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4 higher, the pouring device being capable of measuring the inside raw
material to pour the same after measurement into a mold form, wherein a
piping system is arranged to mutually connect individual units from the
molten sulfur tank through the mulling device to provide a mutual fluid
communication thereamong, and the piping system being additionally
provided with a heating means for heating an inside substance that flows
through every part -061 the piping system. [0008] With such a structure,
the substance, i.e.. the molten sulfur is accommodated in the molten
sulfur tank, and at the same time, the accommodated substance is
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5 REs0sHehraiing 2pidasids mubstanop dhat foashibherghsvery part of
the mifsinpegstaifilr from the reformed sulfur producing tank and the fine

aggregate from the fine aggregate hot bin are then received in the

reformed sulfur intermediate material tank to be mixed therein to thereby
{oomp‘duce a reformed sulfur intermediate material. And at the some time,
the iwé%e accommodated every substance, i.e., the reformed sulfur
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agent which denatures the molten sulfur is accommodate in the sulfur reforming

agent tank, molten sulfur from the molten sulfur tank and the sulfur reforming agent
from the suffur reforming agent tank are received in the reformed sulfur produsing
tank, so that they are mixed therein to produce reformed sulfur, and at the same
time, the inside accommodated substance is heated to a predetermined
temperature or higher. The fine aggregate is accommodated in the fine aggregate
hiot bin, to be simultaneously heated to a predetermined temperature or higher. The
reformed sulfur from the reformed sulfur producing tank and the fine aggregate
from the fine aggregate hot bin are then received in the reformed sulfur
intermediate materiat tank to be mixed therein to thereby produce a reformed sulfur
intermediate material. And at the same time, the inside accommodated every
substance, ie., the reformed sulfur intermediate material is heated o a
predetermined temperature or higher. The coarse aggregate is accommodated in
the coarse aggregate hot bin, thereby being heated to 2 predetermined temperature
or higher, and the reformed sulfur intermediate material from the reformed sulfur




5 intermediate material tank and the coarse aggregate from the coarse

aggregate hot bin are received by the mulling device and mixed therein.

At the same time, the mulled substance in the mulling device is heated to

a predetermined temperature or higher, the raw material mulled by the

mulling device is received and stored in the pouring device, so that they

are heated to a predetermined temperature or higher. Simultaneously, the

inside raw material is measured and poured into the mold form. At that

time, every fluid substance within the piping system is heated to a
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{0009]
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Further, an on-off valve provided at an opening of a scale hopper which
measures a raw material in the pouring device through which the raw material is
delivered towards outside is configured as a gate valve in which a flat plate is
rmoved to reciprocate across the outlet opening $0 as to open and close the said
opening. With this, at the outlet opening of the scale hopper for the raw material,
the fiat plate of the gate valve forcedly comes into and retracts from the raw
material in such a3 manner that the raw material permits the flat plate to forcedly

intrude into the raw matetial at the outlet opening to thereby surely perform opening
and closing motion of the gate valve.
[0010]

Furthermore, the predetermined heating temperature is defined as 119°C or
higher. With this, in production of the reformed sulfur solidified substance, all
equipment is alwvays heated to 119°C (solidification temperature of molten sulfur) or



equipment is always heated to 119C (solidification temperature of molten
sulfur) or 6 higher. Effect of the Invention [00111 In accordance with
embodiments of the present invention, in the production of reformed
sulfur solidified substance, all equipment in which molten sulfur material
is stored and through which the molten sulfur material in a fluid state can
always be heated to the predetermined temperature or higher. Therefore,
in production of the reformed sulfur solidified substance, sulfur or
reformed sulfur can be handled and treated in its molten state.
Accordingly, it is possible to safely and easily produce a reformed sulfur
ﬁg,ljdified substance which can be stored and easily transferred as a
non-dangerous substance. [00121 Further, in accordance with an
embodiment of the present invention, in the outlet opening of the scale
hopper for raw material, the flat plate in the shape of the gate valve is
Eﬁ%ﬁ?o% ﬁ)'m’aﬂﬂ?@ate across the outlet opening while forcibly moving into
[00Hd retracting from the raw material, to thereby surely open and close the
outlet opening. Therefore, the gate valve surely opens and aloses at the
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be lm@ngeg and treated in its molten state. Accordingly, it is possible to safely and
easily produce a reformed sulfur solidified substance which can be stored and

easily transferred as a non-dangerous substance.
[0012}
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Further, in accordance with an embodiment of the prasant invention, in the
outlet opening of the scale hopper for raw material, the fiat plate in the shape of the
gate valve is moved to reciprocats across the outlet opening while forcibly moving
into and retracting from the raw material, {0 thereby surely open and close the
outlet opening. Therefore, the gate valve surely opens and closes at the outlet
opening of the scale hopper where the molten sulfur material is prone to be
solidified, so that the raw material can be precisely measured. Accordingly, a

reformed sulfur solidified substance having a predetermined weight can be
produced.

{0013]

. ‘ Furthermore, in accordance with a further embodiment of the present
invention, in production of a reformed sulfur solidified substance, ali equipment can
always be heated to 119°C (solidification temperature of molten suliur) or higher.
Therefore, when a reformed suffur solidifisd substance is produced, sulfur or



“therefore, when a refonned sulfur solidified substance is produced, sulfur
or 7 reformed sulfur can be handled and treated in its molten state. Brief
Description of the Drawings [0014] FIG. | is an explanatory view showing
an embodiment of a reformed sulfur solidified substance producing
system according to the present invention: and FIG 2 is a side view
showing a gate valve provided at an opening of a scale hopper which
measures raw material in a pouring device, the raw material being sent
out through the opening. Explanation of Reference Symbols [0015] 1
Molten sulfur tank 2 Sulfur reforming agent tank 3 Reformed sulfur

reRSRASEIEINGPsal LR ARALEHE O RRISHBRG bl niermediate

material tank 6 Coarse aggregate hot bin 7 Mulllng vice 8 Pouring
device 10 First heating medium heater 11 Supply line of heating medium

Brie Belws g q;ﬂﬁgt@% wm 27 Aggregate scale hopper 29

Irletg]rmedlate material scale Mopper 30 Injection pipe 32 Skip bucket

FiG 1 is an explanatory view showing an embodiment of a reformed suifur
solidified substance producing system according to the present invention: and

FIG, 2 is a side view showing a gate valve provided at an opening of a
scale hopper which measures raw material in a pouring device, the raw material
being sent out through the opening.

Explanation of Reference Symbols
[0615])

1 Molten sulfur tank

2 Sulfur reforming agent tank

3 Reformed sulfur producing tank

4 Fine aggregate hot bin

5 Reformed sulfur intermediate material tank
6 Coarse aggregate hot bin~

7 Mulling device

& Pouring device

10 Fimt heating medium heater

11 Supply line of heating medium

12 Reflux line of heating medium

27 Aggregate scale hopper

29 Intermediate material scale hopper
30 Injection pipe

32 Skip bucket



8 33 Transfer skip device 34 Surge bin 35 Scale hopper 36 Mold form 38
Outlet opening of raw material 39 Flat plate 40 Drive cylinder 42 Second
heating medium heater 43 Supply line of heating medium 44 Reflux line
of heating medium Best Mode for Carrying Out the Invention [0016] A
detailed description of an embodiment of the present invention will be
provided hereunder with reference to the accompanying drawings. Figure
1 is a view showing an embodiment of a reformed sulfur solidified
substance producing system of the present invention. The reformed sulfur
solidified substance producing system is for producing a reformed sulfur
33UlstRer skibsiaRfewhich is obtained by solidifying an aggregate using
44 §forme . sulfur denatured by a sulfur reforming agent as a binder, which
CEHHE Gt zed as material for both civil engineering and construction
35cRoatedripgeand further, which is handled and treated as a
36r%qu;g%rous substance. The reformed sulfur solidified substance
producing system includes a molten sulfur tank 1, a sulfur reforming
38 getietoneningrofsawadatelfel producing tank 3, a fine aggregate hot bin
3945%{S§9{Qed sulfur intermediate material tank 5, a coarse aggregate hot

bin 6, a mulling device 7 and a pouring device 8. [0017]
40 Drive cylinder

42 Second heating medium heater
43 Supply line of heating medium
44 Reflux line of heating medium

Best Mode for Camrying Out the Invention

[0016] |
A detailed description of an embodiment of the present invention will be

provided hereunder with reference to the accompanying drawings.
Figure 1 is a view showing an embodiment of a reformed sulfur solidified

substance producing system of the present invention. The reformed sulfur
solidified substance producing system is for producing a reformed sulfur solidified
substance which is obtained by solidifying an aggregate using reformed sulfur
denatured by a sulfur reforming agent as a binder, which can be utilized as material

for both civil engineering and construction engineering, and further, which is
handled and treated as a non-dangerous substance. The reformed sulfur

solidified substance producing system includes a molten sulfur fank 1, a sulfur
reforming agent tank 2, a reformed sulfur producing tank 3, a fine aggregate hot bin
4, a reformed sulfur intermediate material tank 5, a coarse aggregate hot bin 6, a
mulling device 7 and a pouring device 8.

[0017}



9 The molten sulfur tank 1 accommodates molten sulfur therein, and at
the same time, which heats the inside accommodated substance (molten
sulfur) to a predetermined temperature (e.g., 119C) or higher. The sulfur
is normal single sulfur, e.g., natural sulfur, or sulfur produced by
desulfuration of oil or natural gas. The molten sulfur is melted at 150C, for
example, and is supplied from a tank lorry (not shown) into the molten
sulfur tank 1 through the supply pipe 9. The molten sulfur tank 1 has a
jacket type structure, and heating means for heating the molten sulfur
therein is added to the molten sulfur tank 1. That is, a first heating medium
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[0018]

The sulfur reforming agent tank 2 accommodates sulfur reforming agent
which denatures the molten sulfur, therein. Denaturing the molten sulfur is
equivalent to polymerizing sulfur for example by sulfur reforming agent. Examples
of the sulfur reforming agent inciude one of dicyclopentadiene (DCPD),
tetrahydroindene (THI), and cyclopentadiene, its oligomer (dimer to pentamer
mixtures), and olefin compound such as dipentene, vinylioluene and
dicyclopentene and the like, or a mixture of two or more of them.

[0019]

The reformed sulfur producing tank 3 receives and mixes molien sulfur from
the molten sulfur tank 1 and sulfur reforming agent from the sulfur reforming agent
tank 2 to produce reformed sulfur, and in addition, which heats the inside
accommodated substance (reformed sulfur) to a predetermined temperature (e.g.
119°C) or higher. A supply pipe 13 from the molten sulfur tank 1 and a supply pipe
14 from the sulfur reforming agent tank 2 are connected to a ceiling portion of the
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14 from the sulfur reforming agent tank 2 are connected to a ceiling
portion of the 10 reformed sulfur producing tank 3. An anchor-shaped
rotating blade 15, for example, as mixing/stirring means is provided within
the tank. The reformed sulfur produced here is obtained by polymerizing
sulfur by the sulfur reforming agent, and it is preferable that the reformed
sulfur is a reactant between sulfur and sulfur reforming agent. The
reformed sulfur producing tank 3 has a jacket type structure, and heating
means for heating reformed sulfur therein is added to the reformed sulfur
producing tank 3. That is, the supply line 11 and the reflux line 12 from

refSienlist BeRinG Radiiny heater 30 a@ﬁemyﬁ%a@a&;@f@th&me 15, for

reformed sulfur producing tank 3, heating medium heated by the first
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It 6 &HE %aﬁlﬂ%éﬁﬁ||{ﬁ%%@§&h%ﬂ oo fERstPEY gnfiRaiur and sulfur

refaggiegateyahereiThe argftedmidrmoitfie tomprRisinge (8n8., 15043 ordightket type
gl the, fine.aggregate is _not especially limited only jf it can be used

st L B R R R i e T B e to e

refepned euiindesduniigstankhd agbrat itethe supeply limerédcinatheateflux line 12

froffiafe MAFACSIRKP mEAIA ARAfLSRPLALRL IBUBRA AINALERRPR! Rl fotormed

by-product produced when metal is produced, coal a uel crematory

sulfiinprefligitadasici beatha.sredivmchesied suathr i deatinguredium heater
10t&_ﬁ!é@fpfpi@d?k@'&h@]ﬁ@@ﬂW%ﬁ%&%@@ﬁé’%@%ﬂ%ﬁﬁ@%@%{ng tank 3
e A B RRM 0 HaPHI 2 158 2 be used. Among these.
: g these

[00@9} aggregates, one or more of coal ash, quartz sand, silica hume, quartz

s AR B E S U e e oren ana
additiopally, heats the accommodated substance (fine aggregate) therein to a
predetermined temperature (e.g., 150°C) or higher. Although the fine aggregate is
not especially limited only if it can be used as aggregate, the fine aggregate may be
aggregate generally used in concrete, and examples of the aggregate are one or
more of natural stone, sand, gravel, quartz sand, steel slug, ferronickel slug, copper
slug, by-product produced when metal is produced, coal ash, fuel crematory ash,
electric dust collection ash, molten slug, seashell and a mixture thereof. Further,
silica hume, alumina, quartz powder, quartz rock, clay mineral, activated carbon,
glass powder, equivalent inorganic or organic aggregate having no harmful material
can also be used. Among these fine aggregates, one or more of coal ash, quartz
sand, silica hume, quartz powder, sand, glass powder and electric dust collection
ash are preferable because adjustment of the particle diameter distribution is easy,
and uniform material can be obtained in high volume. The fine aggregate usuaily
comprises aggregate having a particle diameter of 5 mm or less, preferably 1 mm
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and uniform material can be obtained in high volume. The fine aggregate
usually comprises aggregate having a particle diameter of 5 mm or less,
preferably 1 mm 11 or less, If the particle diameter of the fine aggregate
exceeds 5 mm, the fine aggregate cannot immediately be remelted. A
known technique can be utilized to adjust the particle diameter of the fine
aggregate, and the particle diameter can be adjusted by a sieve for
example. [00211 When coal ash is used as the fine aggregate, coal ash
accommodated in a coal ash silo 16 is put into a drying kiln 17 such as a
rotary kiln, and is burned at, for example, 150C for drying. Then, it is

or 65 EY U ApErNaie dimerd® B Rdr nelehdiingisstd Site @S 8 hath, the fine

conveyor which.is locally heated by an electric heater, and it is pum ed

aggrpein CRNIR RS sditisintensBaliadhy MdpanddepinipHeccat be utilized to

adﬁidemelliﬁrtmmﬁd@?eef@tmbm@ raégﬁ@gax@r@%@, ﬂﬁ?b&‘ﬂ%ﬁ@@%ﬁk@? can be
tric heater the fine aggregate therein is heated to about 150C,
ad%%%%&rﬁﬁegf Eg%f-ﬁ%‘é ed sulfur intermediate material tank 5

[0(d¢kives reformed sulfur from the reformed sulfur producing tank 3 and

fine rom.the fi t bin 4 and mixes,them so as fo. ., .
oroc e el AR ViR SRS At R S e Fodfted in
cohge siledfhiasudtisdosatsindng kilreldh sisthsatur ritanynididiasadristbriaipd at, for
R IRl Bﬁ&’rﬁﬁﬁ o) re:(g. highg '
exftorggthﬁmed sulfar 3@%“&§%$ %acn[( anc(ll)tr a supp@%p’?@%ggsﬁg transfer
deyite 4§5rueR@sBOsH mp;s%%aﬁ ksmlychaptodtueam glostisrhester, and

it ishsuneieamattissdit totera ariaisgnrigsR RHKRInWeRMsbrsideedump 19. A
. rotathr%l%ad? 15 |§£rowded as mixing/stirring means is provided in the )
SOENR! R E ol FBRIEea e 2NN foldb Rt piSea/aPchRaleH bYidguelectric

heatesnangpibefinécgyiduatih thigeln id hisdelne gonlinespurearieeimple.
- nd 150C which falls into the tank from the

[0

The reformed sulfur intermediate material tank 5 receives reformed sufur
from the reformed sulfur producing tank 3 and fine aggregate from the fine
aggregate hot bin 4 and mixes them so as to produce reformed sulfur intermediate
material, and further, heats an inside accommodated substance (reformed sulfur
intermediate material) to a predetermined temperature (e.g., 119°C) or higher. A
supply pipe 20 from the reformed sulfur producing tank 3 and a supply pipe 21 from
the fine aggregate hot bin 4 are respectively connected to a ceiling portion of the
reformed sulfur intermediate material tank 5. The anchor-shaped rotating blade 15
is provided as mixing/stirring means is provided in the tank. Two rotating blades
22 which rotate at high speed are also provided at an upper portion within the tank.
This is for a dry fine aggregate of around 15G°C which falls into the tank from the
upper portion thereof to be dispersed and be easily mixed with previously supplied
reformed sulfur, and further, for reformed sulfur and fine aggregate to be
immediately mixed uniformly within the tank.
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upper portion thereof to be dispersed and be easily mixed with previously
supplied reformed sulfur, and further, for reformed sulfur and fine
aggregate to be immediately mixed uniformly within the tank. 12 [0023]
The reformed sulfur intermediate material tank 5 has a jacket type
structure, and heating means for heating a reformed sulfur intermediate
material therein is additionally provided for the reformed sulfur
intermediate material tank 5. That is, the supply line 11 and the reflux line
12 from the first heating medium heater 10, are respectively connected to
the reformed sulfur intermediate material tank 5, heating medium heated
[0@1:#16 first heating medium heater 10 is supplied to the jacket type
structure portion of the reformed sulfur intermediate material tank 5

throud REHE TR AL ntarmediate matpeal tonk SHastadariet type structure,

andgpeaging freand adinReaasfrasterbrhbin SufheHRFRLAIENSISRABY B%erein is
Whl his &gﬁl[gr to the traﬁsfer dewfe 18 and in this state, the fine

AN T e el tmed St A el B s Tt s

thsamppigtﬁneﬁédi iammewuwm@mmf fﬂi&ﬂﬂé@ﬁﬂigﬁ\@e‘iﬁmﬂmtefr 10, are

n e fine agaregate is 2:1 or 1.5:1 for example. The viscosit ]

e OO e R e et s SRR, el Jank 5, heating

megiprotieatesdybyshertat medtinthmedigartizgténe Ceforsoppiiedius the jacket type
' edli jal N thi it |s easiger for the

St BB U 1B RRES WL RISl TiRRegl I35k 2. tpuch the

sugply Hmdangefbab%mﬁmd@mrwgh@rgmltgasﬂama@mmmeemm the fine
aglftegumoHB! Birf 'HQSW@&W% %ﬁ?&%@%r@%ﬁfmfﬁﬂmgﬁﬁhe transfer

iping equipment after an outlet pipe 5a of the reformed sulfur
deliig i

ot im thisishaipw e Sne aagaatadsisepried tweuniidhwisupply pipe

21treated as a dangerous substance.
[0024]

In the reformed sulfur intermediate material produced here, a mix ratio of
the reformed sulffur and the fine aggregate is 2:1 or 1.5:1 for example. The
vigcosity of the reformed sulfur intermediate material produced in this manner is
approximately 750 mPa.cm. Further, regarding the reformed sulfur intermediate
material produced in this manner, it is easier for the produced material to satisfy the
requirement for passing the examination of a non-dangerous substance through a
small gas flame ignition test, if the amount of fine aggregate to be mixed is
ncreased, for example. A piping equipment after an outlet pipe 5a of the reformed
sulfur intermediate material tank 5 can clear the criteria of the inside fluid being
treated as a dangerous substance.

[0025]

A coarse aggregate hot bin 6 accommodates a coarse aggregate therein,
and in additionally, heats an inside accommodated substance (coarse aggregate) to
around a predetermined temperature (e.g., 120 to 130°C). The coarse aggregate
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[0025] A coarse aggregate hot bin 6 accommodates a coarse aggregate
therein, and in additionally, heats an inside accommodated substance
(coarse aggregate) to around a predetermined temperature (e.g., 120 to
130C). The coarse aggregate 13 is not especially limited only if it can be
used as aggregate, and examples of the fine aggregate are as described
above. The particle diameter of the coarse aggregate is preferably 1 mm
or more, and more preferably greater than 5 mm, and its upper limit is
preferably 50 mm. If the particle diameter of the coarse aggregate
exceeds 50 mm, it is not preferable because long time is required for

is md?d@%m’ﬁiwmgwmi@;b&% WWMCQ@@B@!@@?@—; HHW&?&%}!@S of the

j article_diameter of a coarse aggregate, and the particle
ﬁ%aﬁ%@%@a‘% baer%fﬁsé%? Bg’lbae%ia%’é’\{&’ exaMPIPIOBTE) Hirpiele] ghdthe coarse
agaregateypegiarablych axrsanthalagandasiet anefthabikeyrataguthimtosamm, and
il , a egate cold hopper 23b and
its! W%ﬁ%%ﬁ@@rﬁ?%ﬁ%% @3 F3ha IS oF iR

a third a%gregate_co c, they fae ranstetred mio a &ﬁ%arﬁﬁnaggregate
exssegdschhnanrddsyatorsferabie hacausedgnptinanis meatredddreinixing at the

tirs@nyeYRbddRioand K‘%Bﬁﬁ"ﬁbt&?ﬁﬁ@% apd %fﬁ%&‘%raﬁ%ﬁjﬁﬁg d%n particle

.a hot elevator 26 which is locally heated by an electric heater, a
digfyiele Yot 0aME RaeuaiRyrapedhe PAFTislerdintonian cRmdecasiested by a
siaggfegeiamplidin 6 is also heated for example by an electric heater, so
10‘5%1? coarse aggregate therein is heated to about 120 to 130C for
e ple. [00271 The mulling device 7 receives and mixes a reformed

sulfur imfEiGdditite ovatseiadineapéte seisimecsandysiniprsecdingn Briafial like
A PRSI R 54 S BN S5 ebaee Sl hopper 23b
and a third aggregate cold hopper 23¢, they are transferred into a drying kiln 25
such as a rotary kiln by a first belt conveyor 24a and a second belt conveyor 24b,
and they are bumed at 150°C and dried, they are placed on a hot elevator 26 which
I locally heated by an electric heater, and lifted up, and sent to the coarse
aggregate hotbin 6. A sidewall of the coarse aggregate hot bin 6 is also heated
for example by an electric heater, so that a coarse aggregate therein is heated to
about 120 to 130°C for exampie.
{0027]

' The mulling device 7 receives and mixes a reformed sulfur intermediate
material from the reformed sulfur intermediate material tank 5 and a coarse
aggregate from the coarse aggregate hot bin 6, and further, heats the mulled
substance therein to a predetermined temperature (e.g., 119°C) or higher. The
coarse aggregate discharged from the coarse aggregate hot bin 6 is put into the
aggregate scale hopper 27, and a predetermined amount of coarse aggregate is
put into the mulling device 7.  On the other hand, the reformed sulfur intermediate
material from the reformed sulfur intermediate material tank 5 is charged into the
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substance therein to a predetermined temperature (e.g., 119C) or higher.
The coarse aggregate discharged from the coarse aggregate hot bin 6 is
put into the aggregate scale hopper 27, and a predetermined amount of
coarse aggregate is put into the mulling device 7. On the other hand, the
reformed sulfur intermediate material from the reformed sulfur
intermediate material tank 5 is charged into the 14 intermediate material
scale hopper 29 through a supply pipe 28 which is continuously
connected to the outlet pipe 5a, a predetermined amount of reformed
sulfur intermediate material is pumped through an injection pipe 30 by a

 sulfuri ‘ oumped thro fon pipe 30bya
e oo Tt L% T o Mo alor e P icn i

coppnHaisly peaaesteh dartbe stielring s inaradelsinat amenet of reformed
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opﬂ:né‘rmmm:irimtﬁrii@i @rﬁwtﬁlm_eme&r@ﬂ%eﬁiwfguintwiﬁis @ﬁ%@?ﬁ@r&gat&
OJICH | ang It the mix ratig of the coarse aggregate Is,small, X

T LA E T L
mybiagedaise The muthing teticcbebhesrs faskebiyiee siplegatanthiientingeformed
sulfle e iRTdaRal aahyl 8¢ PRRIIARCR thef iR ISR EMMIIRG ratio of the

evicg gg 028] The pouring device 8 receives and stores a raw ma erlaﬁ
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The pouring device 8 receives and stores a raw material (mullad
substance) which is mulled by the mulling device 7, and further, heats the same to a
predetermined temperature (e.g., 120 to 130°C) or higher, and furthermore,
measures the inside raw material to subsequently pour the same into a mold form.
The raw material discharged from the mulling device 7 is once received by a
cushion hopper 31 disposed below the mulling device 7, and is put into a skip
bucket 32 disposed below the cushion hopper 31. The skip bucket 32 moves on
an inclined transfer skip device 33 and is lifted up, the skip bucket 32 turns above a
surge bin 34 which stores a raw material and the inside raw material is put into the
surge bin 34. A scale hopper 35 which measures a raw material is connected to a
lower portion of the surge bin 34, and the scale hopper 35 measures a
predeatermined amount of raw material to be poured into the mold form 36. The
surge bin 34 and the scale hopper 35 constitute the pouring device 8.  Side walls,
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an inclined transfer skip device 33 and is lifted up, the skip bucket 32 turns
above a surge bin 34 which stores a raw material and the inside raw
material is put into the surge bin 34. A scale hopper 35 which measures a
raw material is connected to a lower portion of the surge bin 34, and the
scale hopper 35 measures a predetermined amount of raw material to be
poured into the mold form 36. The surge bin 34 and the scale hopper 35
constitute the pouring device 8. Side walls, 15 for example, of the cushion
hopper 31, the skip bucket 32, the surge bin 34 and the scale hopper 35
are heated by electric heater or the like, and the inside raw material is

foheRipRe %QHEJ&&ﬁ%j?S Spd8P39l ?ﬂ?ég@ﬁ&?ﬁ&é%?%oéﬁ%%jﬂ%eam the

the scale hopper 35 is posed onan u a vibra
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m&etiatherebise pasnal ipgudetrthe raw material from the raw
[065 rial. As a result, the strength of the reformed sulfur solidified

Substance after it is cooled and solidified is enhanced to improve the
finish TExanubtefonhtl3s sfispesedsmaldHerscafeaiefpand MaMbésed on an

le s ock shape, hut these shapes are not limited to them.
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horizontally be inserted into the outlet opening ormed In a’ lower
bleghs bR
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(010)

Furthermore, as shown in FIG. 2, in the pouring device 8, an on-off valve of
an outlet opening 38, through which the raw material is delivered, of the scale
hopper 3% which measures a raw material is defined as a gate valve in which a flat
plate 39 is reciprocated to thereby open and close the outlet opening 38. That is,
the flat plate 39 can horizontally be inserted into the outlet opening 38 formed in a
lower end of the scale hopper 35. The flat plate 39 is slid by a drive cylinder 40
due to air pressure or hydraulic pressure as shown in arrows Aand B to thereby
forcedly reciprocate the flat plate 39 in a manner such that it forcedly move into and
retract from across the outlet opening 38 through the raw material staying thers, so
that the valve is surely opened and closed. By nature of the reformed sulfur
intermediate material, it is necessary to previously heat it to a solidification point
(118°C) of sulfur or higher. Therefore, a packing (including silicon rubber) for
preventing leakage of raw material cannot be used for the on-off valve of the outlet
opening 38, and in the case of an on-off valve of a type in which the valve turns
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forcedly reciprocate the flat plate 39 in a manner such that it forcedly
move into and retract from across the outlet opening 38 through the raw
material staying there, so that the valve is surely opened and closed. By
nature of the reformed sulfur intermediate material, it is necessary to
previously heat it to a solidification point (119C) of sulfur or higher.
Therefore, a packing (including silicon rubber) for preventing leakage of
raw material cannot be used for the on-off valve of the outlet opening 38,
and in the case of an on-off valve of a type in which the valve turns 16
about a support shaft of one end, if a raw material adheres to the other

atend, Qﬂleuypbm _mag?mfggnma%ﬁﬁfm@\adna@a%%@émm end, the
t opening. 38. In.FIG. 2, mbol 41 represents a support .
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[0R841ing means for heating fluid in the piping system to a predetermined
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is, a second heating medium heater S provide

ConnRt thndevinge e deemeliamuiwidanrd fediel mulingldevice 7 have

e sandilie, |kl alating IRatss WRANEARAG Mlich L BRCHIRE dtem 1o &
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Thadlfie; frosecbadiestatin gulfwdﬁf ankdmﬁae f@fcgrr?ﬁﬂ:ﬁ&ﬁib%f@@fcm tften sulfur
e [ retorme ulfur from t rerorme ultur

tar e B g R e heBlat -0, GG dreqter and the

likeuppiy Hipdestast hetingthediiumiitesuppfiet: thaseghl thersupelyelioentti and the

R 0818870 4 BBAIAC S LA ISR moten st
mwe‘fnmaﬁgqutéﬁaﬁg dcor molten sulfur from the molten sulfur tank 1 to the
reformed sulfur producing tank 3, the supply pipe 20 for reformed sulfur from the
reformed sulfur producing tank 3 to the reformed sulfur intermediate material tank 5,
the supply pipe 28 for reformed sulfur intermediate material from the reformed
sulfur intermediate material tank 5 to the intermediate material scale hopper 29, and
the injection pipe 30 through which reformed sulfur intermediate material is sent
from the intermediate material scale hopper 29 to the mulling device 7, and further,
1o the jacket type structure portion of the mulling device 7. Therefore, in the
producing system of reformed sulfur solidified substance, sulfur material which is
under the production procedure is always heated to the solidification point of suifur
of higher, and reformed sulfur solidified substance can safely and be. easily
produced.

[0032]

in the reformed sulfur solidified substance producing system, a nitrogen gas

17



from the intermediate material scale hopper 29 to the mulling device 7,
and further, to the jacket type structure portion of the mulling device 7.
Therefore, in the producing system of reformed sulfur solidified
substance, sulfur material which is under the production procedure is
always heated to the solidification point of sulfur or higher, and reformed
sulfur solidified substance can safety and be easily produced. [00321 In
the reformed sulfur solidified substance producing system, a nitrogen gas
17 generating device which supplies nitrogen gas to a portion where the
molten sulfur, the reformed sulfur or the reformed sulfur intermediate

gePAEHRY @&S&&‘Wﬁt@ﬂ%ﬁg B3V ?o %glega(g%shgw%gh@ IS lten sulfur,

case, sealing or purging | Rarric ng Nitrogen gas w |s Snen
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reformed sulfur solidified substance is produced using the refor
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angorifiper atiomevtithise gemisitiizeh. of FyGrobem altandwifun ibapeoveredated

[p@38pe molten sulfur tank 1, and further, the inside molten sulfur is heated
to a predetermined temperature (e.g., 119C) or higher. A sulfur reforming

agenticHaig Mﬁﬁﬁ&tﬁ@%@t%ﬂr%%ﬂﬂﬁrﬁéb&i@ﬂm hoslfited using the

refiasyinglngcsbiafied s(BLBMdB BisAIRIR GRS ULViNS IME S8 S escribed
cQa%e%molten su Lg tank 1 through the supply pipe 13 and sulfur reforming
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denaturing the molten sulfur is accommodated in the sulfur reforming agent tank 2.
[0034]

in this state, molten sulfur delivered from the molten sulfur tank 1 through
the supply pipe 13 and sulfur reforming agent delivered from the sulfur reforming
agent tank 2 through the supply pipe 14 are received and mixed in the reformed
sulfur producing tank 3 so as to produce reformed sulfur, and further, the inside
reformed sutfur therein is heated to a predetemmined temperature (e.g., 119°C) or
higher. On the other hand, a fine aggregate is accommodated within the fine
aggregate hot bin 4, and, the inside fine aggregate therein is heated to a
predetermined temperature (e.9., 150°C) or higher,
{0035]

Next, reformed sulfur defivered from the reformed sulfur producing tank 3

through the supply pipe 20 and a fine aggregate delivered from the fine aggregate
hot bin 4 through the supply pipe 21 are received and mixed in the reformed sulfur

intermediate material tank 5 to thereby produce reformed sulfur intermediste
material, and the inside reformed sulfur intermediate material is heated o a
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higher. On the other hand, a fine aggregate is accommodated within the

fine aggregate hot bin 4, and, the inside fine aggregate therein is heated

to a predetermined temperature (e.g., 150C) or higher. [0035] Next,
- reformed sulfur delivered from the reformed sulfur producing tank 3

through the supply pipe 20 and a fine aggregate delivered from the fine

aggregate hot bin 4 through the supply pipe 21 are received and mixed in

the reformed sulfur intermediate material tank 5 to thereby produce

reformed sulfur intermediate material, and the inside reformed sulfur

intermediate material is heated to a 18 predetermined temperature (e.qg.,

igher, m ulfuy, inteymediate materialproduced in
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. dangerous substance, xt, reformed s ermediate materi
'mgé'm%@égfmtﬂﬁ'@'@B g8 figamtbenisiptia mhibadneide Sulttdwing handled

asthelanter@ipesbbangddbe supply pipe 28 is measured by the intermediate
[O{Jt;%%jerial scale hopper 29, and it is injected into the mulling device 7
rdugh the injection pipe 30. On the other hand, prior to this, a coarse

aggrebjand, diefharget S theleaneti-g IrRERANEBIGdS PWbRtHE reformed
S M R U ABURE (e PiieGhie Serdrmdaesanapy pive 26
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e g e (1R G SIEOCOITRE SR Amerts wis.
CoORER AP wRtediRTharaar Siopetheucoprae, age@patehighdrin 6 is put into the
aggregate scale hopper 27, and a predetermined amount of coarse aggregate is
put into the mulling device 7. In this state, reformed sulfur intermediate material
from the reformed sulfur intermediate material tank 5 and a coarse aggregate from
the coarse aggregate hot bin 8 are mulled by the mulfing device 7, and further, the
inside mulled substance is heated to a predetermined temperature (e.g., 119°C) or
higher.

[0037]

alg AR S

A raw material mulled by the mulling device 7 is sent by the skip buckst 32
and the transfer skip device 33 and put into the surge bin 34. A predetermined
amount of raw material is measured by the scale hopper 35 provided on a lower
portion of the surge bin 34, and the raw material is poured into the mold form 36
disposed below the scale hopper 35. Then, the raw material is cooled and
solidified in the mold form 36, and a reformed sulfur solidified substance having a
desired shape defined by the mold form 36 is produced,

[0038]

The produced reformed sulfur solidified substance can be utilized as
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[0037] A raw material mulled by the mulling device 7 is sent by the skip

bucket 32 and the transfer skip device 33 and put into the surge bin 34. A

predetermined amount of raw material is measured by the scale hopper

35 provided on a lower portion of the surge bin 34, and the raw material is

poured into the mold form 36 disposed below the scale hopper 35. Then,

the raw material is cooled and solidified in the mold form 36, and a

reformed sulfur solidified substance having a desired shape defined by

the mold form 36 is produced. [0038] The produced reformed sulfur

solidified substance can be utilized as 19 various structures including a
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WaV@tﬂﬁmg_a/vam b&ommmmmrshbe:kpim vegbtatidkdinth aivl the like as a
corRRRIBESH MHIBaR 12k aRakhidds ﬂe%ﬁ%@ﬁ%ﬁ“ﬂﬁ%@g% %}élﬁstanoe can be

..Substance producm% system comprising a molten sultur

utiized &t Ay sRdheainao Ml morsaisinwvalherchtehaneduvelire shest pile
andites Mk edaieaIRiIGASilg materdgiermined temperature or higher,
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a sulfur reforming agent tank which accommodates therein a sulfur
reforming agent denaturing the molten sulfur, a reformed sulfur producing
tank which receives and mixes molten sulfur from the molten sulfur tank
and the sulfur reforming agent from the sulfur reforming agent tank to
thereby produce reformed sulfur, and heats an inside accommodated
substance to a predetermined temperature or higher, a fine aggregate hot
bin which accommodates therein a fine aggregate, and heats an inside
accommodated substance to a predetermined temperature or higher, a
reformed sulfur intermediate material tank which receives and mixes
reformed sulfur from the reformed w{%ﬁéoducing tank and the fine
aggregate from the fine aggregate hot bin to thereby produce reformed

sulfur infefatedrad wHHerralidiiechesbstanosspioducing mpelateccomprising
substanepka s @Wt%ﬁkn%iéﬁrﬁ%@ﬂﬂﬁ%éﬂghﬂ%ﬁ@%fg%&%’%%ﬂ% sulfur,

aot bin which accommodates a coarse aggregate, and Si

and . At o g SHBSIARGS (ASIHaRASAHRRL d tepipibsidfte & Mighpicdetermined

tempdlisigdeiddgiich receives and mulls the reformed sulfur intermediate
material frtﬁl‘? the gefor,med sulfur intermedjate material tank and the

coarse aggreght e LPRGoHBIGE HBPERIMEINP AR heiRtIg@ sulfur
reforoied agdrdtdeoatormgddatest@nediiemperature or higher, and a

pouring I ' jves. and,stqres, raw material mulled hy the 2

i S A S S R G v moton sulfr
froa iseregiienciuifigHenkangd dbeirg ieviedoiraimpcagebtdmimitassuilig theorming
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wherein a pIping s ster_n IS arranged to mutua Yy connect individual units
subsfanpe fo a predetermined temperature or higher,

a fine aggregate hot bin which accommodates therein & fine aggregate, and

heats an inside accommodated substance to a predetermined temperature or
higher,

a reformed sulfur intermediate material tank which receives and mixes
reformed sulfur from the reformed sulfur producing tank and the fine aggregate
from the fine aggregate hot bin fo thereby produce reformed sulfur intermediate
material, and heats an inside accommodated substance io a predetermined
temperature or higher,

& coarse aggregate hot bin which accommodates a coarse aggregate, and
heats an inside accommodated substance to a predetermined temperature or
higher,

a mulling device which receives and mulls the reformed sulfur intermediate
material from the reformed sulfur intermediate material tank and the coarse
aggregate from the coarse aggregate hot bin, and heats an inside mulled
substance to a predetermined temperature or higher, and

a pouring device which receives and stores raw material mulled by the
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molten sulfur tank through the mulling device to provide a mutual fluid
communication thereamong, and the piping system being additionally
provided with a heating means for heating an inside substance that flows
through every part of the piping system. 2. The reformed sulfur solidified
substance producing system according to claim 1, wherein the pouring
device is provided with a scale hopper which measures the raw material
having an on-off valve provided at an outlet opening from which the raw
material is delivered, said on-off valve is defined as a gate valve including
a flat plate which is reciprocated to open and close the outlet opening. 3.

mdiiRgedimed i HeaiditRd subst r‘?épqﬁc@%%ﬁ%%@?ﬁgﬁ?gﬁ%qtﬁﬁ?ture or

.claim | or 2, wherein the predetermined temperature Is
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t substance to redetermined temperature or nigner, a | .
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a herineaneans feorhehtingfemiedidalisulptousingtriodantradie every part of

th@g?jﬁ@ag%{é@m a fine aggregate hot bin 4 to thereby produce reformed
sulfur Intermediate material, and at the same time, which heats an inside

accor@m%fmmw%kﬁfm teaqppdugiogpsysheghecarding to
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MRS 08 Bk oHsArbhadnsayprealiialive Broeidaddstanrutisbapening
froemuritdethaies MmbsianGe Humveredeti BRI TRGEAR ERARBIPHS S gate valve

including a flat plate which is reciprocated to open and close the outlet opening.
3. The reformed sulfur solidified substance producing system according to
claim 1 or 2, wherein the predetermined temperature is 119°C or higher.
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and a pouring device 8 which receives and stores the raw material mulled
by the mulling device 7 and heats the same to a predetermined
temperature or higher, and further, measures the inside raw material and
pours the same into a mold form 36. With this, it is possible to produce a
reformed sulfur solidified substance which can be handled as a
non-dangerous substance (here, the non-dangerous substance is a
substance which does not have ignitability or an incombustible
substance), and which can be easily transferred.

ABSTRACT

A reformed sulfur solidified substance producing system of the present
invention includes a reformed sulfur preducing tank 3 which receives and mixes
molten sulfur from a molten sulfur tank 1 and sulfur reforming agent from a sulfur
reforming agent tank 2 to thereby produce reformed sulfur, and at the same time,
which heats the inside accommodated substance to a predetermined temperature
or higher, a reformed sulfur intermediate material tank 5 which receives and mixes
reformed sulfur from the reformed sulfur producing tank 3 and a fine aggregate
from a fine aggregate hot bin 4 to thereby produce reformed sulfur intermediate
material, and at the same time, which heats an inside accommodated substance to
a predetermined temperature or higher, a mulling device 7 which receives and
mulls reformed suifur intermediate material from the reformed sulfur intermediate
material tank 5 and a coarse aggregate from a coarse aggregate hot bin 6, and
further, haats an inside mutled substance to a predetermined temperature or higher,
and a pouring device 8 which receives and stores the raw material multed by the
mulling device 7 and heats the same to a predetermined temperature or higher, and
further, measures the inside raw material and pours the same into a mold form 38,
With this, it is possible to produce a reformed sulfur solidified substance which can
be handled as a non-dangerous substance (here, the non-dangerous substance is
a substance which does not have ignitability or an incombustible substance), and
which can be easily transferred.

23



