DESCRI PTI ON REFORMED SULFUR SCLI DI FI ED SUBSTANCE
PRODUCI NG SYSTEM Technical Field [0001) The present

i nvention generally relates to a system for producing
materials for use in civil engineering and
construction engineering, and nore particularly, to a
reformed sul fur solidified substance produci ng system
for producing a reformed sulfur solidified substance
whi ch is obtained by solidifying an aggregate using
reformed sul fur denatured by a sulfur reform ng agent
as a binder, which can be wutilized as material for
civil engineering or construction engi neering, and
further, which can be PIION non- danger ous
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Baékground 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 to 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
utifize the same as one of materials for civil engineering or for construction
engineering. Since a sulfur material using the sulfur is apparently similar to normat
concrete with cement in terms of finish and handling, the sulfur material is called



Docunent 1). [0003] It is known that the sulfur
material is stronger and has nore excellent water
shi el ding property as conpared with concrete and the
sul fur material has high resistance to acids, but

sul fur has ignitability and is handl ed as a dangerous
substance (in this specification, a dangerous

subst ance neans an substance having ignitability, and
the sane will be applied hereunder throughout the
description) and thus, it is difficult that the sulfur
material is nelted at a worksite to thereby pour the
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Patent Document 1: Japanese Laid-open (Kokai) Patent Application
Publication No.2004-160693
Patent Document 2: Japanese Laid-open (Kokai) Patent Application

Publication No.2005-82475

Disclosure of the Invention
Problems to be Solved by the Invantion
[0004]

However, the above-mentioned sulfur and addition agent (sulfur reforming
agent) used for reforming the sulfur are dangerous substances, so that it is difficult
to convey them, and it is necessary that a producing device thereof is an
explosion-proof device, In addition, a special molten sulfur tank is required for
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for transferring and producing the sulfur material are
i ncreased. [0005) Further, as described in Patent
docurment 2, it is proposed to mx reformed sulfur and
fine aggregate to thereby produce a nolten reforned
sulfur internediate material, and to mx the nolten
reformed sul fur internedi ate and coarse aggregate and
solidify the sane so as to produce a reformed sul fur
solidified substance. The reforned sulfur
internmediate material and the refornmed sul fur
solidified substance are handled and treated as
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.through which the moiten sulfur flows. Therefore, it was not possible to safely and
easily produce a reformed sulfur solidified substance.

[0006]

Hence, in view of the above conventional problems, the present invention
has an object 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 order to achieve the above object, a reformed sulfur solidified substance
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a nolten sul fur tank which accommpdates therein at

| east nolten sulfur, and heats any substance
accommodat ed thereinside to a predeterm ned
tenperature or higher, a sulfur reformng agent tank
whi ch accommpdates therein a sulfur reform ng agent
denaturing the nolten sulfur, a reforned sulfur
produci ng tank which receives and m xes the nolten
sul fur fromthe nolten sulfur tank and the sul fur
reform ng agent fromthe sulfur reformng agent tank
to thereby produce reforned sul fur, and heats an
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tenmﬁt-@bﬁhwrtenperature or higher, and a pouring
devi ce V\/nl Ch receives and stores raw material null ed

by théeformed sffurcintermediate maderialt taakr whichatedeivids bAd mixes
refotmieteSaiRG Fomethd RIBRHEN WP ‘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 predetermined
. temperature or higher, ,

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

a mulling device which receives and mulis the reformed sutfur 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 fo a predetermined temperature or higher, and
a pouring device which receives and stores raw matorial mulled by the

mufling device, and heats the raw material to a predetermined temperature or
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hi gher, the pouring device being capabl e of neasuring
the inside raw material to pour the sane after
neasurenent into a nold form wherein a piping system
is arranged to nmutually connect individual units from
the nolten sulfur tank through the nmulling device to
provide a nutual fluid comunication thereanong, and
the piping systembeing additionally provided with a
heati ng nmeans for heating an inside substance that
flows through every part of the piping systemto a
predeterm ned tenperature or higher. [0008] Wth such
.a structure, the substance, i.e., the nolten sulfur is
higher dhanutring devies being capableldfuneasuring thedinside taw material to
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[oogﬁﬁregate is acconmodated in the fine aggregate hot
, to be simultaneously heated to a predeterm ned
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temperature or higher. The fine aggregate is accommodated in the fine aggregate
hot bin, to be simultanecusly 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 material 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 to a
predetermined temperature or higher. The coarse aggregate is accommodated in
the coarse aggregate hot bin, thereby being heated to a predetermined temperature
or higher, and the reformed suifur intermediate material from the reformed sulfur

S



internediate material tank and the coarse aggregate
fromthe coarse aggregate hot bin are received by the
mul I'i ng device and m xed therein. At the same tineg,
the nmulled substance in the nmulling device is heated
to a predeterm ned tenperature or higher, the raw
material mulled by the nulling device is received and
stored in the pouring device, so that they are heated

to a predeterm ned tenperature or higher.
Si mul t aneously, the inside raw material is neasured
and poured into the nold form At that tinme, every
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meayipe Aafaw eaterigkin thedpauringl device thioughewhichi the tdw snaterial is

o it Sl R Sl 4 g g o e
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opening. With this, at the outlet opening of the scale hopper for the raw material,
the flat plate of the gate valve forcedly comes into and retracts from the raw
material in such a manner that the raw material pemits the flat plate to forcedly
intrude into the raw material at the outlet opening to thereby surely perform opening
and closing motion of the gate valve.
[0010)

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



hi gher. Effect of the Invention [0011] In accordance
W th the present invention, in the production of
reformed sulfur solidified substance, all equipnent
in which nolten sulfur material is stored and through
which the nolten sulfur material in a fluid state can
al ways be heated to the predeterm ned tenperature or
hi gher. Therefore, in production of the reforned
sul fur solidified substance, sulfur or reformed sulfur
can be handled and treated in its nolten state.
Accordingly, it is possible to safely and easily
. produce a refornmed sulfur solidified substance which
@gﬁh be stored and easily transferred as a
non- danger ous substance. [0012] Further, in accordance
Wi th an enbodi nent of the present invention, in the
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[00t2]gher . Therefore when a refornmed sul fur solidified

sub ce S uced,,. sul fur or. 7
er ina r ance 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 moved fo reciprocate across the outlet opening while forcibly moving
into and retracting from the raw material, to 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, all equipment can
always be heated to 119°C (solidification temperature of molten sulfur) or higher.
Therefore, when a reformed sulfur solidified substance is produced, sulfur or



reformed sul fur can be handl ed and treated in its
nmolten state. Brief Description of the Draw ngs
[0014] FIG | is an explanatory view showi ng an
enbodi nent of a reformed sulfur solidified substance
produci ng system according to the present invention;
and FIG 2 is a side view show ng a gate val ve provi ded
at an opening of a scale hopper which nmeasures raw
material in a pouring device, the raw material being
sent out through the opening. Explanation of Reference
Synbols [0015] 1 Molten sul fur tank 2 Sul fur

ef orm agent tank 3 Reforned sul fur producing tank

refpTERH SURY sl Bandiediand sated o e malleniatate.

intermedi ate material tank 6 Coarse aggregate hot bin
7 Mulling device 8 Pouring device 10 First heating

| Briﬁm’eumiﬁtmcﬁrtheﬁ-aﬁiml y line of heating nmedium 12
Ocﬁé{ll ux line of heating medium 27 Aggregate scale
[ per 29 Internmedi ate material scal e hopper 30

| nJ eFIG ONisPArP 8xpanatony vwgﬁéwﬁ\g% EhHOHRENCH & reformed sulfur
solldlf ed 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 producing tank

4 Fine aggregate hot bin

5 Reformed sulfur intermediate material tank
6 Coarse aggregate hot bin '
7 Mulling device

& Pouring device

10 First 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



34 Surge bin 35 Scal e hopper 36 Mdld form 38 CQutl et
opening of raw material 39 Flat plate 40 Drive '
cylinder 42 Second heating nedium heater 43 Supply
line of heating nmedium 44 Reflux line of heating
medi um Best Mode for Carrying Qut the Invention
[0016] A detailed description of an enbodi nent of the
present invention will be provided hereunder wth
reference to the acconpanying drawings. Figure 1 is a
vi ew show ng an enbodi nent of a refornmed sul fur
solidified substance producing system of the present
ion. The reforned sulfur solidified substance

[ n
33 rrBB%ft@Fﬁ'é‘Pﬂﬂyl@m is for producing a reformed sul fur
34Whgeigih ed substance which is obtained by solidifying
an ag%regate using reformed sul fur denatured by a
35 @ NOPRSIor m ng agent as a bi nder, which can be

36WblifaRf as material for both civil engineering and
construction engineering, and further, which is
38 1Qutlet egening dfrawtradtenial a non- dangerous subst ance. The

ref.o d sulfur solidified substance produci ng system
Sg'ﬁ%ﬁ‘ﬂﬂ s a nolten sulfur tank 1, a sulfur reformng

40 fyvetcyiingér 2, a refornmed sul fur producing tank 3, a

fine gregate hot bin 4, a reforned sul fur
42 ﬁﬂceﬁa&ﬁ tipg madieniheaterank 5, a coarse aggregate hot

43 I|r% e 7 and a pouring device 8.
dg’f The rmpten shffur tank 1 accommpdates nolten

44 ﬂumlmﬁwéheahng medliern t he

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 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 englneenng and further, which is
handled and treated as a non-dangerous substance. The reformed sulfur

solrdn" led substance producing system includes a molten sulfur tank 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)



sanme tinme, which heats the inside accomobdat ed
substance (nolten sulfur) to a predeterm ned
tenperature (e.g., 119C) or higher. The sulfur is
normal single sulfur, e.g., natural sulfur, or sulfur
produced by desul furation of oil or natural gas. The
nmolten sulfur is nelted at 150C, for exanple, and is
supplied froma tank lorry (not shown) into the
nolten sul fur tank 1 through the supply pipe 9. The
nmolten sulfur tank | has a jacket type structure, and
heating nmeans for heating the nolten sulfur therein
is added to the nolten sulfur tank 1. That is, a first
heat Thy madengufundanier! accarampdstascmolten sadfup therein, and at the
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00,f@lfur from the nolten sulfur tank 1 and sul fur
[ form ng agent fromthe sulfur reform ng agent tank
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tetra"l%droindene (THI), and cyclopentadiene, its oligomer (dimer to pentamer
mixtures), and olefin compound such as dipentens, vinyltoluene and
dicyclopentene and the like, or a mixture of two or more of them.

[0019]

The reformed sulfur producing tank 3 receives and mixes moklten 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 (2.9.,
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 connecied to a ceiling pottion of the
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reformed sul fur producing tank 3, An anchor-shaped
rotati ng bl ade 15, for exanple, as m xing/stirring
nmeans i s provided within the tank. The reforned sul fur
produced here is obtained by polynerizing sul fur by
the sulfur reformng agent, and it is preferable that
the refornmed sulfur is a reactant between sul fur and
sul fur reform ng agent. The reforned sul fur producing
tank 3 has a jacket type structure, and heating nmeans
for heating refornmed sulfur therein is added to the
reformed sul fur producing tank 3. That is, the supply
line 11 and the reflux line 12 fromthe first heating

refaged nsullust piodugingr @ﬂkejﬁpecf\hv anghemshapede dotating hblade 15, for
exérﬁglér %%ixﬁﬁlﬁ?ﬁn@ [TR%@%':Q %il Wit Eleﬁite' t3Ak. n'e‘i;lllnésJ Peformed sutfur

ater

praduspd |r@de lmobhchﬂnkpolytmqomrg sulfur Lhyethefsulfhlerafetmngmyent, and

t i HrelraBieCi A livhsd sUBYOI Sebeiant Seseen it and sulfr

refoimting agemnnomé aefdrimed SOBHEFOQuERG Bk snﬁas [ jacket type
$tﬂ.clédl ti ona;‘ heats t he accommpdat ed subst ance

egling meansJog hqaﬂeaé?&nﬁe%auwnﬁb@rqn U$ added to the
reféensd sulﬁﬁ%dﬁémg ghies - ’f‘fﬁpﬁuﬂ{b &3@1{{ H& ﬁ%oeﬂﬁt feflli® line 12

not espeC| ally ITmted on

fromdhe diet: heatingamedivm h@@ﬂé@@tﬂemypemlvewm to the reformed

sl sl 35! R ElGm, A L5 bl ediom hoster
10 g?; amlgemmmjmwpetmmw theereformeck slifur producing tank 3

et syBoline SRR B rertbclog B, "ach, el cctric aust

[0020] I ectl on ash, nolten sI ug, seashel | and a mxture
t her. Furt her si|jca hunme, alumna, quartz

powd ﬁ%ﬁﬁ%ﬂ%‘@k“‘cbﬁwrﬁwwa@u fine @ggtegatetherein and

addicr P%‘éﬁw th@%&cbﬁ*rﬁ&&atbﬂ%@ée}h ﬁﬂﬁ@é%ﬁ'@r&gaﬁg therein to a

g%(rﬂ%gat e haV| ng no har nf ul
fe.0e HEYE) guthigheronAltbougtothe firie agglegate is

o SR A1 1 ol s 5 il ror o
aggnemterM&*allgeusedm adnu%tas{eaﬁd eikairiples of the?hggl@g@lt@hﬁé one or
* mor et bl 355 el S e e S ercnriey slug, copper
shug; Cb;}agtsogw ?ﬁﬁg}ﬁh?@‘ﬁéﬁl i PRIdUCEHE cHhPEEH, FhellremdtBly 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 usually
comprises aggregate having a particle diameter of 5 mm or less, preferably 1 mm
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11 or less. If the particle dianeter of the fine
aggregate exceeds 5 mm the fine aggregate cannot
imedi ately be renelted. A known techni que can be
utilized to adjust the particle dianeter of the fine
aggregate, and the particle dianmeter can be adjusted
by a sieve for exanple. [00211 Wen coal ash is used
as the fine aggregate, coal ash acconmpbdated in a
coal ash silo 16 is put into a drying kiln 17 such as
a rotary kiln, and is burned at, for exanple, 150C
for drying. Then, it is conveyed to a transfer punp 19
Hg% a byansfer_ devi ce 18 such _as a belt conveyor which
or jass; o Mathey PRRicle: diameten of thet fine agaregate exceedsts inem, the fine

ag%ﬁ%&%ﬂg@@ géer\ﬁg|t€@.g;ﬁ?<ﬁéﬁpf‘%ghﬁ' DetaVid lfiized to

_ ) aggregat e
adjust thei particlefdiametarngfi the fine aggsegateatnd thy partick didmeter can be

] t fine.aggregate therein is heated to
adlgg‘%ﬁ’?‘*yl%g%geffﬁfe’éé!ﬁ e. [0022] The reforned sul fur
[0021] ernedi ate material tank 5 receives refornmed sul fur
fro he reformed sul fur producing tank 3 and fine .
agg%sﬂ&fﬂﬂﬁ Bﬁg‘t'e?nlés A8 the fge i8¢ conlash ageemingdated in a
codl B8MsH6 185s pdt e Q%?ian{ilﬁr‘f sl ad Hg'o{dF% ﬁflﬁ'."éﬂgei&%gmed at, for
urther, e accommodat e

material, and f| heats an I nsi
example: 32°C foredmginge dhen it iy corveyed e @i trarsfenpempal9 by a transfer

B350 4y LSBT i, Bt O 5 LG g, anc
it isspumped adbgsnt tpithe fidé dggregatehotibinet bydhe gahefdi@ump 19. A
siogl 4t W B ARBERGalP ot B o Farckaimelo s b dleatath by i electic
heatse; and the finelagareate tireittis Heatiad ibabbit THST fiftbdfple.
[002@' ng/stirring means is provided in the tank. Two

ating blades 22 which rotate at high speed are

A : _ _ te at ni > @
Thi e, Rfbffied SulfaP BB ialiiia il s Ui romed sufur
from athes refersedn sulfim pradusing tank Ubpand (fimet iaggredate cfobmt the fine

oo e 08 3, A et Yo 85 e PRI Sty et
matediaf, Landa futtiorn beatpoan daside tacdafmmodated 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 150°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.

12



i medi ately m xed uniformly within the tank. 12 [0023]
The reformed sul fur internmediate material tank 5 has a
j acket type structure, and heating neans for heating
a reformed sul fur internediate material thereinis
additionally provided for the refornmed sul fur
internmediate material tank 5. That is, the supply
line 11 and the reflux line 12 fromthe first heating
medi um heater 10, are respectively connected to the
reformed sul fur internediate material tank 5, heating
medi um heated by the first heating nmedium heater 10 is

supplied to the jacket type structure portion of the
[Oq?ﬁormad sul fur internediate material tank 5 through

th Furt
t h: ?ﬁ%?g%édegtg[&%?@g%e Eﬁe ?l%tél‘iai l%ﬂgh § éé% a %&egﬁrﬁb@tructure
angd s)'l&ﬂiugdneaps dor healiipa cidoinger $Bfumimterimediate midterial ttherein is

ad&fﬁg ﬁ vi d@%ﬂ %fl gaégnthlri%a?rb Bag%lgnq('é That is,

the] QY llrhdﬂﬂ badrthé eeBAire 2 om MNedrSESRAIR dﬁﬁHFfmj ﬁleater 10, are

#ﬁgﬂ cied here, a nix ratio of the reforne r and

re yely, connefied ie dhe tefomed sulfus interagdiate-material tark 5, heating
{

g9l o) s SRS sty 1 IF BB ot e

strWﬁwmmgﬁm refonhed raafifor istermetibte mattaaahtahlaﬁethrough the

bﬁ%gﬁ%gﬁ % i a%dtug lir!;h Sig???yﬁtéeﬂ rtbtaﬁ e%@h?égagg "frém the fine
aggmgataigpttbm 4en§ lamatmt b;:: a ;@sﬁeﬂmaﬁt?gg}?m qusithﬁraawme transfer
deﬁﬁ%ﬂﬁ?ﬂgf iny ﬁ%%ﬁ@&a’%’@ ?sg%safﬁ iscstinplied; thiquals the supply pipe

21for exanple. A piping equipnent after an outlet pipe
ga of the reformed sulfur internediate material tank
[0024L 21 clear the criteria of the inside fluid bei ng

oL AR o B s i

@mqﬂ sulfur 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.om. Further, regarding the reformed sulfur intermediate
material produced in this manner, it is easier for the produced material to safisfy 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
JIncreased, 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 8 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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and in additionally, heats an inside accommobdat ed
subst ance (coarse aggregate) to around a
predeterm ned tenperature (e.g., 120 to 130C). The
coarse aggregate 13 is not especially limted only if
it can be used as aggregate, and exanples of the fine
aggregate are as descri bed above. The particle

di aneter of the coarse aggregate is preferably 1 mm
or nore, and nore preferably greater than 5 nm and
its upper limt is preferably 50 nm If the particle
di aneter of the coarse aggregate exceeds 50 mm it is

R AT A——
fineaagdregute ldrg esb idescalsid! dbiove. 2 T taflide ﬂéﬁﬁ@%rebggﬁe coarse

a coarse a rg ate, and the particle dianeter can
aggHane @p@?g@ 1 B of grorexang moreetesably greater than henm, and

its GPPBP At 38 pREBED S ‘

I(Uipge are gyt_ [ nt%gg rﬁr stﬁqﬁgEﬁgkgéf!\l‘?ggagﬁ%gﬁgﬁgg%ggggmgate
exgeRdhel &uYr #dsnot praferablsphecalieblongrtine i lequited for mixing at the
; | d 3Gt he re transferred ipto a ,
im0 SF RASAGER, A RARGh EcfimabB SR WL R fdustid o partcke
diametecyba edarsenaygregatep andbibiet patinkesimedP can %daaﬁﬁkd by a
SEQ%SQP rnﬁg at 150C and dried, they are placed on a ‘hot

a%sfﬂ‘" 8 which is locall y heated by an electric

[eORédter, and lifted up, and sent to the coarse

aggr te h@h bin 6. A sidewall of the coarse

aggr@%&% E1a75@ aggregaie sueh as sandoslugxseashell andthe like
areehiGhio £ S therein is
ety & /et AL BleoeRS bl HopbsE 28578 SR g Bbiagals FSitharber 200
andyga|third gggeagate caldrheppier 28c atheyrare emnafaradointed deyihg Kiln 25

| ' terdal. fromthe refornmed sul fur
sudT €047 pUB R S 54h Sl A et ey 246,
and they aredumed ab 1500 agatified Othel die BlaciFon 4Hd @levator 26 which
ish&%ﬂ& the gulle suBstance therein to a predeterm ned

healed ?6‘8.93“. :thg hepterand it up, antseaidatie coarse

aﬂﬁg@,ﬂgﬁ@ﬁtﬁ"ﬂ?g?ﬁg@@ﬁaﬂ 6e dHars@ 3R g9 h6P5h % BYisdhBated
for example by an electric heater, so that a coarse aggregate therein is heated to
about 120 to 130°C for example.
{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 8 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 infermediate
material from ‘the reformed sulfur intermediate material tank 5 is charged into the
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aggregate scal e hopper 27, and a predeterm ned anount
of coarse aggregate is put into the nulling device 7.
On the other hand, the reformed sul fur internediate
material fromthe reforned sulfur internediate
material tank 5 is charged into the 14 internediate
mat eri al scal e hopper 29 through a supply pipe 28
which is continuously connected to the outl et pipe
5a, a predeterm ned anount of reformed sulfur
internediate material is punped through an injection
pi pe 30 by a spray punp (not shown), and it is
injected intg the nmulling device 7 froman injection

int iale maatepal iseale thopPeRd29f thraugh npesupply pinee 280 which is
colfifibushf\QrRRSPIPHY SR BinBd, el EERN IR, SHb{uof reformed

i nternediate material are y'aro
sulfyr intsmeiiatei mgtefial iis pumped throught ar ifjectiere Pifd@0 by a spray

PR SPOUVRRY i BirieGel % 5 g, v 7 i iection
opening dombed irea tipeénd 06 the ijddtion mbersmdimeﬁ.é i ?giﬂ@}eséﬁgresate

‘ |l.. the reforped sul fur internediate !
and, i Efpiried bl IISediati materigh arermulied:ti,a setating blade in the
mullipgr G8vied I, e Pinfix| 1 'ét'Wéthot em*‘th@%o%r&&'%irg@%”&ﬁd Rfie reformed
I

. | b +
sulf inteiadRiae materidh At thakfime.s 7ea. fon ssampe.c b the e ratio of the
refeinad sulfer imBfnédiatd ﬂ%&gﬁ@”%ﬁ?ﬁg?ﬁﬁ%'rﬁ%rﬂ\ Lk§%intermediate

supstance therein i s adde 'i'ng device 7.
malesigbis) notfoligified; eapimend i tis: mix eaticoof thedcoares aggregatis small,

oM EnG) salol 65 o pARFRY, 4Rt wkcatih Bt af preferable.
Theyrmadlingodevice T baspqacketitypd Btrﬂct;.l;%.%ﬁ?%?iﬂ%?)énﬁvsv for heating a

m”@hf%ﬁ%?%‘@'%‘bﬁ%ﬁﬁ%&@ H&eﬁ%ﬁ!ﬁ‘@ deMiee? Tnto a nol d

[D028 m The raw material discharged fromthe mulling
devi.ce 7 is,once received by a cushion hopper 31

di's ecP%"aNq%YQ%ﬁ | Fefgivasy aad wlorgsd a Jawutmateriel Amulled
subtinge) (Rl il BPRRARUMAL Wsvideey CHIRIE D SRS tl%{ﬂne toa

The skip bucket 32 'noves on™ an 1 ncline
preqripmaineds temperature fleqd, UR0 the1304() lowchigheR2ahdr flfthermore,

medSIRNE 1% bt patpialeisilbsBii i Bonethe Sarme ifto & 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 tums 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 measuraes 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,
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surge bin 34. A scal e hopper 35 which neasures a raw
material is connected to a |ower portion of the surge
bin 34, and the scal e hopper 35 neasures a
predet erm ned anmount of raw material to be poured into
the nold form 36. The surge bin 34 and the scale
hopper 35 constitute the pouring device 8. Side walls,
15 for exanple, 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 heated to about 120 to 130C.
[0029) The nold form 36 di sposed bel ow the scal e
fmlﬁ%‘ﬁﬂ'm*e 3 the cyshipo Swppen 3antheakire bueket f32c thesurge bin 34 and the

ol 3 rd Yoo} e HoBh 7 e 10, g

m&*@ﬂﬂi\l&;hmtﬁdmabodbm{ito 18@*C.aw material fromthe raw
[ erial. As a result, the strength of the reforned
suffur solidified substance after it is cooled and

sol | Thé mifmmamgpdsé@ beltW theesddle H dggleg lrfsg is dlsa%%sed on an

"P&?{a%rﬁ*acs G112 WBEHAP 37 o 3 he VINRGUIST HYEES W Hfbral which has
_ gﬁ?ﬁ'\t@ﬂf‘e ﬁﬂild 'fbﬁ‘i‘l %B%t e JW‘?en’deé Qﬁ n%HéiﬁEJ ﬂ-f‘fHB faw material

VI brati| on app | e to carry
frmpr ERY n[taieeell A:mvat resutp the mngtlmﬁtmm rﬂo@neﬂ smlfur solidified

f
sulE G SR orf IR 4 i, SR e oan
 Exarsplesafdbe Shélpehng t?a Mﬁd fbﬂmﬁﬁ?@a W‘hhéh&lﬁ&}ﬁl& file éhape and a
[ | S erlne e.valve_ln
olob 4P, Bl Meste™stEoheiciie i ITUAHE (6 ety cyribal iERpric vibration
may besapplibe :@u&hﬁbueﬂm"@ rotBgg, is, the flat plate

' Oogﬁbcan horizontal 'y be i nserted into the outlet
[ ning 38 forned in a |ower end of the scal e hopper

35. FAlithelndle, RlsPdtowy |d '2 Gn m’e golﬁiﬁrgaeﬁ% 'g]) %g\m-gﬁ valve of

due to air pressure or réul ressure as
an gutet\epening 38 tmougiervdmyh thErrawmatemil isr deliviered, hef the scale

nospF SSRUTER i o T il o i o i a
platet3®isgieciprecated todhencby! orﬁnaa(ndl BlosBahe ouliet opening 38. That is,
the flat plate 39 can harizontally 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
refract 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
(119°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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that the valve is surely opened and cl osed. By nature
of the reformed sulfur internediate material, it is
necessary to previously heat it to a solidification
poi nt  (119C) of sulfur or higher. Therefore, a
packi ng (including silicon rubber) for preventing

| eakage of raw material cannot be used for the on-off
val ve of the outlet opening 38, and in the case of an
on-of f valve of a type in which the valve turns 16
about a support shaft of one end, if a raw materia
adheres to the other end, the valve cannot close

opem ngn(i:l og%sﬁ%}ﬂof:pe & é%@%aﬁ qlf&g%r s E‘%ﬁ?ogﬁ‘le(’%te"d the
vabapganiriot rfoseecomplets! .mhcﬂﬂfe fdve mateAaINeaRS fioRd tHE blifkt opemng
38of th&(él Iat ? in the directions of the arrows
andhe? go§ ?V'i"ﬁo #3 ERRrEents ca oYUt érmmber mmrﬁmdes the
bi‘ocﬁﬁng inkdtitg SPHERS AH1 mstecb? iﬂliﬂéa& ng,u]c_,ﬁg iBf Aand B.
to e mu

dewcesfromthe mol ten s ur ta
- [008%i ce 7 have double structure, and heatl ng means for

ol 1, sHuplie) o o B ByReah S BE eFhin@ sYefns ER mutuay
oot it ot sob ik e b dede 7 e
ol Sructine, ol REBRE i3y Hcbeings Bukein the piping: System to
praiememmned hemperatans (4. ge 11l9r~d3 or ﬁuhérh@ qa@%eq'gsthgaﬂbﬁ% system,

rough the sup

diumis s || ed,
&S?W%ﬂﬁ%"@ﬁwmu qu 4 pfepmwdﬁd guisisle, thegmolten sulfur
tariRD’I tﬁﬂteﬁ'ldrfdlbﬂwbi? Heﬁﬁng?h d@0msHld éatehqw;aﬂl el{.-& ﬁé?géryand the

pi pe 13 fo lten s romt n su

likg, ang ﬂ\ﬁé\eated beating medium ip supplisd; ¢hroagh the supplydineptd and the
f fur framth
e @ RRR Bkt 14! i oo s L iten sutr
tanka1 .etheasulzmy. Ipuge 1t3time raoig lﬁu?upﬁo?ﬁﬂf@h%dlﬁhoﬁm tank 1 to the
nt er | a | a rom e rerorne sul
refibed’ sulil SloTair: faok 4, thie SRRl Pine 20 tfor pafdried sulfur from the
reforened aammaamhgma ?@thea%mﬁét?sumiﬁﬁfew&d&:@ ﬁmaﬁQnal tank 5,

h which re orned sul fur internediate materi a

thes%H'RPLigfl?*B% 46 don peformed sutfur iatesmediate onateriabfrom the reformed
sutfu? inteAnaYhtd AtSIRy! itk g fo ﬂ{éﬂ é’r{\fe{b‘% raé@n%gggélgﬁopper 29, and

ype structure portl on
theTingection rpipe 30 threugh which reformed sulfur intermediate material is sent

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 pracedure is always heated to the solidification point of sulfur
or higher, and reformed sulfur solidified substance can safely and be. easily
produced.
[0032]

in the reformed sulfur solidified substance producing system, a nitrogen gas
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produci ng system of reforned 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 safely and be
easily produced. [0032] In the reforned sul fur
solidified substance produci ng system a nitrogen gas
17 generating device which supplies nitrogen gas to a
portion where the nolten sulfur, the reformed sulfur
or the refornmed sulfur internediate material is
accommodat ed may be added (not shown in FIG 1). In
gepgrating ewiceswbich rsglpbheq)uirggﬁg gas toa podignomhereithe rlgolten sulfur,

TR S S P S B Bt

maycheeadded (natishowar inddG. $)l findeiscmsepeealiryenpieding is carried out

mhg Qﬁ%@eaﬁgw%@&& r%’l %rot e uaeg{pﬂecﬁ SA-%]F;' Iggn be prevented

and gt thei sdroe time,) geaerﬁ:mrddwdrmmﬂﬁﬁmhﬁbermeﬁérmd
[00@@ ve-described configuration will be explained. In
1, nolten sulfur is acconmpdated in the nolten

sul tAustatewhere @ refofmed salfur sdlidificws solsstants Rnpodubed uslng the

refinef BuH oolfioneubeFartis odycngEt aeva&?mamge«iescnbed

coﬂfigemﬂdnt wm b | dxplaingd. aQﬁOFf(B?dlatrﬁSitéﬁ‘ sult6r &Uhééﬂmmodated in the
ef or r&:nt tank, 2. 34] Tn thi's stat

R r1edaf!¢oﬁ=lrth% Mt@ﬁldmmgtten afﬂ-HfUI tShrh@aQﬂd to a

§
ot syt 4, 15 § TP A s s

denaturing,the: melten ppifyr lplq@mmmadmed m:ﬂ'nevﬂdfmmformm,qeht tank 2.
[00 32? reformed sulfur producing tank 3 so as to produce
ormed sul fur, and further, the inside reforned

sul flnthishstats, umlaamsalfwctletlnefedafraﬁetm fioRedl sulfur tank 1 through
RS B o itk e, B Sl o i pforming
ag?ﬁgtg?ﬁttfgﬁlﬁhatﬂig‘sﬂppl?rﬁpe “Reale Fdcdivdd BRd FHREG YA tRe reformed
suifur producing tank 3 so as to produce reformed sulfur, and further, the inside
reformed sulfur therein is heated to a predetermined 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 fo a
predetermined temperature (e.g., 150°C) 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

Jintermediate material tank 5 to thereby produce reformed sulfur intermediate
material, and the inside reformed sulfur intermediate material is heated to a
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predeterm ned tenperature (e.g., 150C) or higher.

[ 0035] Next, refornmed sulfur delivered fromthe
reformed sul fur producing tank 3 through the supply
pi pe 20 and a fine aggregate delivered fromthe fine
aggregate hot bin 4 through the supply pipe 21 are
received and m xed in the refornmed sul fur

internmediate material tank 5 to thereby produce
reformed sul fur internediate material, and the inside
reformed sul fur internediate material is heated to a
18 predeterm ned tenperature (e.g., 119C) or higher.
The reformed sul fur internediate naterial produced in
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inEpdinR B R AT 195 B eat, Biecirtteris o e sl iuiscbeing handied
as auddrigerous subgishcy. e material tank 5 through the outl et

Oq%lﬁﬁ)e 5a and the supply pipe 28 is nmeasured by the
[ ermedi ate material scale hopper 29, and it is

: 2} :lgtélﬂgnrbfg;@ghh%umg“%rgﬁ% tg ] %e}]#%{éc{ 2'%{'?1 ithe reformed
sulfusdntermadiglecmatarial tanits thyedgh ltlmamtlti@t FipaSacarabi pipe 28
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mﬁ% |nteBTE|at ter fromthe reforne
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the coarse aggregate hot bin 6 are mulled by the mulling device 7, and further, the
inside mulled substance is heated to a predetermined temperature (e.g., 119°C) or
higher.
[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
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and the transfer skip device 33 and put into the surge
bin 34. A predeterm ned anount of raw material is
neasured by the scal e hopper 35 provided on a | ower
portion of the surge bin 34, and the raw material is
poured into the nold form 36 disposed bel ow the scal e
hopper 35. Then, the raw material is cooled and
solidified in the nold form 36, and a reforned sul fur
solidified substance having a desired shape defined
by the nold form 36 is produced. [0038] The produced
reformed sul fur solidified substance can be utilized
as 19 various structures including a block. For
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waﬁ-ﬂfs&ﬁiﬁﬁﬁg BlosK, %MM&FB@CEO% 9&@&5?%2 &{Ikeaﬁfl gﬁe Yke as a

const r UCt i on pr oduct er nor
cor@wmlw peadugt.1 | Rertharmore,tbe retomed sumur Bokhﬂmasulmtanoe can be

S 5 A S48 o, SRl g, bt L rom

3ndethgllﬂ$§@8|mgfvﬂmgmmhngiﬁm€halll\/5 1. A reformed sul fur
' solidified substance produci ng system conprising a
nol ten sul fur tank which accommbdates therein at | east
nolten sul fur, and heats any substance acconmodat ed
thereinside to a predeterm ned tenperature or higher,
a sulfur reform ng agent tank whi ch acconmodat es
therein a sulfur reform ng agent denaturing the
nmol t en sul fur
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a reformed sul fur producing tank which recei ves and
m xes nolten sulfur fromthe nolten sul fur tank and
the sul fur reform ng agent fromthe sul fur reformng
agent tank to thereby produce reformed sul fur, and
heats an inside accommobdated substance to a
predeterm ned tenperature or higher, a fine aggregate
hot bin which acconmobdates therein a fine aggregate,
and heats an inside acconmodated substance to a
predeterm ned tenperature or higher, a reforned

sul fur internediate material tank which receives and
m xes reformed sulfur fromthe refornmed sul fur
produci ng tank and the fidelAMBegate fromthe fine

aggr
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- reformed sulfur from the reformed sulfur preducing tank and the fine aggregate
from the fine aggregate hot bin to thereby produce reformed sulfur intennediaté
material, and heats an inside accommodated substance to a predetermined
temperature or higher,

a coarge 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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a heating neans for heating an inside substance that
flows through every part of the piping system 2. The
reformed sul fur solidified substance produci ng system
according to claim1l1, wherein the pouring device is
provided with a scal e hopper which neasures the raw
mat eri al having an on-off valve provided at an outl et
opening fromwhich the raw material is delivered,
said on-off valve is defined as a gate val ve ,
including a flat plate which is reciprocated to open
and close the outlet opening. 3. The refornmed sul fur

olidjfjed substance produci ng, systemaccording to
myiling deyiog, 32'5 Beale s rave Rl dp ik (Rredelerpinest terepersture or

highePGhe' pduriiFdeviée 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 of
the piping system.

2. The reformed suifur 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. 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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