pr

“met hod f or i nhibiting the foriation of sulfuric,ggk?u{ om
sulfide, and (4) a nethod for using anti-corrosi

: g
- As the above nethod (1) or (2), there is known met hgd mhef%1h”‘*ﬂ
hydr ogen peroxi de or chl orine conpounds, or metal lic Salts such as
iron, zinc, |ead, copper, etc. is added in a large anount to
sewage, as advocated by US EQvironnentaI Prot ection Agency.

However, this method involves problens for _
| SPECIFICATTION

Method for Preventing Deterioration of Concrete,
Mortar or High Polymer Material
FIELD OF ART:

5 | | The present inventioﬁ relates to a method for
p:eﬁenting deterioration of concrete, mortar or a high polymer
material, and more particularly to a method for preventing
deterioration of concrete, mortar or a'high poiymer material
caused by sulfur;oxidizing bacteria of a genus of Thiobacillus

10 especially in sewage-ﬁreating facilities and_the'like.
BACKGROUND ART:

It hgs'been known that deterioration takes place by
the action of hydrogen suifide.evolved in.séWage—treating
facilities or the like iﬂ such manner that the concrete or

15 mortar structurés tend to become gypsifefous or a'éaint is
peeled.off therefrom or cracks are formed in a high polymer
material sudh as polyestér. Such deterioration is supposed to
be ascribable to oxidation of hydrégen sulfide to sulfuric
acid by thg action of sulfur-oxidizing bacteria of a genus of

20 Thiobacillus which genefally lives widely in soil or water-and
grows with assimilation of éarbon dioxide by oxidation of
sﬁlfur compounds, and a variety of methods ha?e beén proposed
for preventing the deterioration. These preventative methods.
are roughly classified into the followiné four methods; (1) a

25 . method for inhibiting the formation of sulfides, (2) a hethod

for inhibiting the generation of hydrogen sulfide, (3) a
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reconom cal reasons. As the nethod (3), there is known a 10 met hod

wherein ventilation is perfornmed to reduce the concentration of
hydrogen sulfide in the air. However, this . nmet hod permts em ssion
of bad odor and still fails to obtain a satisfactory result in the
present status. \Wat is nore, a met hod wherein glass fibers and
stainless steel, for exanple, 15 are utilized as the anti-corrosive
material is known as the met hod (4), but this method has a drawback
in that problens arise in facilitated construction and in econony.
There are al,gp,KROWY O 'H&H%HB“%HE“%&%M&thh of sulfdRi&Ecf3 from
bacteriostatic agent to be 1 ncorporated into 20 sul fur nortar.

However, thgylHsegeh SHATS LRGN P& Mdtthod for udiee fRAEPLESRrOEive
pi nhol es and cracks in concrete or nortar,
materials.
As the above method (1) or (2), thgre is known a

5 method wherein hydrogen peroxide or chlorine compounds, or
metallic salts such as iron, zinc, lgad, copper, etc. is added
in a large amount to.sewage, as advocated by US Environméntal.
Protection Agency. Howevef, this method involves problems for
economical reasons. As the method (3), there is known a

10 method wherein ventilation is performed to reduce the

concentration of hydrogen sulfide in the air. However, this
method permits emission of bad odor and still fails to obtain
a satisfactory result in the present status. What is more, a
method wherein glass fibers and stainless steel, fbr-example,

15 are utilized as the anti-corrosive material is known as the
method (4), but this method has a drawback in that problems
arise in facilitated construction and in eéénomy.

There are also known orggnic comﬁbunds such as

Na-PCP as a bacteriostatic agent to be incorporated into

20 sulfur mortar. However, thé use of these compounds permits
the formation of pinholes and cracks in concrete or mortar,
thus involvihg a problem of béing devoid of durabiliiy. In
addition, the use of the above Na-PCP is prohibited at
present. . -

25 . It is an object of the present invention to provide

a method capable of preventing deterioration of concrete,

2



*t hus: i nvol ving a probl em of being devoid of durability.
addition, the use of the above Na-PCP is prohibited at
It is.an .object of the present invention to provide
capabl e of preventing deterioration of concrete,

2 3 nortar or a pol ymer materi al
efficiently and for an ext ended period of tine. The met hod of
the present invention is characterised by

mortar or a high poiymer material efficiently and for an
extended period of time.

BRIEF DESCRIPTION OF THE DRAWINGS:

'Fig. la is a photograph showing the state of
5 deterioration of the surface of a test sample which is used in

Example 1.

Fig. 1lb is an explanatory diagram for explaining

Fig. 1la.

Fig. 2a is a photograph showing the étate-of
10 deterioration of the surface of.a test sample which is used in
Example 2.
Fig. 2b is an explanatory diagram for explaining
- Fig. 2a. |
. Fig. 3 is a schematic diagram showing a
15 deterioration-accelerating system used in Examples 2-4.

DISCLOSURE OF THE INVENTION:

In accordance with the present invention, there is
provided a method for preventingldeterioration of concréte,
mortar or a higﬁ polymer material, characterized in that a
20 metal selected from the group consisting of nickel, a nickel
oxide, Raney nickel, stabilized nickel, tin, a tin oxide, a
cobalt oxide, stainless steel and mixtures thereof is
incorporated into the concrete, the mortar.or the high polymer

material.

25 | THE BEST MODE FOR CARRYING OUT THE INVENTION:

The present invention is explained further in detail
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‘5 incorporating a specific netal powder or netal oxide pgwder
concrete, nortar or a polynmer material for exhibiting i
and/ or bactericidal effect to sulfur- oxi di si ng bactg
Thi obaci |l lus which is usual | y supposed to cause detelfo
concrete, nortar 10 or a polymer material in sewage treatnent works.
The above netal powder or netal oxide powder is a conponent which reacts
with sulfuric acid generated at the time of deterioration of concrete,
nortar or a polynmer 15 material by the action of sul fur-oxidising bacteria
of a ge { obacillus to forma sulfate, thus exhibiting
bacteriostQ#%%ggﬁ%?%gybactericidal effect to the sulfur- oxi di-zi ng
bacteria, and nore pafhéChbaholdSotehet ptebed® iRFent iDOUR LY dt &6k 2a
powders of nickel, a nickel oxide, Raney 20 nickel, a stabilized nickel,
tin, a tinpxififcofpsPhBlihg a Bpeddsis! AedlaldsSntotRlondi@ vd X myrasart her aof .
The above netal or netal oxide i1s in the formof powders so as to be
m xed easi |yigndpbDyReeNRabekyal fhrcerbidieins ambaicaleriostatic g fower
material, and nore preferably of finely divided powlers have an average
particl e divaeterioidal 8fPHet+0tdmaul fulre ogidiainigobacftextia afove geaivwd of
et al oxi de powder to be incorporated is preferably 0.001-25 parts
Thiobacillus propagating in soil, water and the like which is

usually supposed to cause deterioration of concrete,-mortar or
a high polymer material.
The above metal is a component which is reacted with
10 sulfuric acid generated at the time of deterioration of |
concrete, mortar or a high polymer material by the action of
sulfur—oxidizing_bacteria of a genus of Thiobacillus to fo:m #
sulfate, thus exhibiting bacteriostatic-and/or bacfericidal
effect_to the sulfur—o%idizing bacperia, and more particularly
15 can be selected from the group_consisting of nickel, a nickel
oxide, Raney nickel, a stabilized nickel, tin, a tin oxide, a
cobalt oxide, stainless steel and mixtures thereof.
The above metal is. desirably in the form of fine
powderé so as to be mixed easily and homogeneously with
- 20 concrete, mortar or a high polymer material, and more
preferably of finely divided powders having an average
particle diameter pf 0.001-0.1 mm.. The proportion of the
above metal to be incorporated is preferably 0;001—25'parts by
weight, more preferably 0.1-20 parts by Qeighi per 100 pafts
25 ‘ by weight of the cement'ingredient in concrete or mortar or of

the high,polymer material., If the proportion is less than

4 This Sheet Has Been Remlaced
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*by weight, nore preferably 0.1-20 parts by wei ght per 100"394aatt5*
wei ght of the cement ingredient in concrete or nDrtar qr«@iktﬁe
material. |If the proportionis | ess than 0.001 part by meﬁ@ht
difficult to maintain the bacteriostatic and bacterict

agai nst the sul fur-oxidi zing bacteria for an extended period of tinme, 35
whereas if the proportion exceeds 25 parts by weight, no enhancenent

can be expected in Dbacteriostatic and bactericidal effects agai nst

t he sulfur-oxidizing bacteri a, and noreover, a problemarises in regard

to cost, (ﬁﬁ it is difficult t ibt net,ePref erred.
The nethod of this |nvent7%hgcah be carfie 183t byo maé nfipng Known

concrete, MY Y YIBLnEBHEEL S S 2L é?feétﬂohﬁﬁihﬁke@ﬁe gghx%&Ler

pol yvinyl chloride, an epoxy resin or m xtures thereof (e.g. a paint
conposi ti ol itdidd@acteria for an extended period of tlme, whereas if

the proportion exceeds 25 parts by weight, no enhancement can
5 not be expected in bacteriostatic and bactericidal effects
against the sulfur-oxidizing bacteria, and moreover, a problem
ariées in regard to cost, thus being not preferred.
The metﬁod of this ipvention can be carried out by
admixing known éoncrete, mortar or a high polymer material
10 such as polyethylene, polyester, polyvinyl chloride, epoxy
resin or a known'paint composition with the above metal and
then férming concrete, mortar or the high polymer material in
a desired place according to a usual method.
The method of the ﬁresent invention wherein the
15 - specific metal is used fqr exhibiting bacteriostatic or
bactericidal effect to the sulfur-oxidizing bacteria can
prevent deterioration of concrete, mortar-or a high polymer '
material efficiently and for a long period of time._ Thus, the
method of the present invention is extremely.useful.for
20 preventing deterioration of_éoncrete,.mortar or a high polymer
materiél in sewage treatment facilities and. the like where
such material is.brought into contact with water.
EXAMPLES
The present inventiqn will now-be illustrated in
25 more detail by way of Examples and Comparative Examples.

However, the present invention is not limited thereto.
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‘above nmetal or netal oxide powder then form ng concrete, nortar or the
polynme/ material in a desired place according to a usual net-hod. 10

The method of the present invention wherein the speci fied netal powder
or netal oxide powder is used achi eves bacteriostatic or bactericidal
effect to the sul fur-oxidizing bacteria that can prevent deterioration
of 15 the concrete, ‘nortar or polyner material efficiently and for a

| ong period of tinme in sewage treatnent facilities where such materi al
i's brought into contact with water.

5 §Bgcifig gnbodinents of the present invention will now be

descri bed , Dy way of exanple, with reference to t he. acconpanyi ng

drawings, in which:-"p, o noFkdy bBnbSs3tRBA! 2UHBBRANGY 19 LG Hye Of

weight of 6ement, 200 parts by weight of sand and 50 parts by
weight of water were added fineiy divided powders of nickel, a

5 - nickel oxide, tin, a tin oxide or stainless steel (SUS 304) of
not'mére than 206 mesh individually in amounts of 2, 10 ahd 20
parts by weight, respectively, and each mixture was well_mixed |
under agitation by the aid of a mortar mixer and molded in the

" shape of 4 x 4 x 16 cm, respectively, to form 15 pieces of

10 mortar test samples. The résultant mort#r test samplés were
exposed in an aerial portion of sludge facilities in a sewage
treatment plant. After exposing the test_samples in éludge
for 2 &ears after the placement, terminal end portions of each
test éample were cut off by 4 cm to investigate the

15 deterioration state by observing their cut out areas and the
surface condition of the test samples. Table 1 shows a result
of the cut out area of the test samples, Fig. la is a
photograph showing the surface condition of the test samples,
and Fig., 1lb is an explanatory diagram of Fig. 1la.

20 Comparative Example 1

Each test was frocessed and carried out in the same
mannér as described in Examéle 1 except that copper or copper
oxide finely divided powders, an organic compound of
isophthalone series (trade name: "FINESIﬁE D-75"), an organic

25 compound of imide series (trade name: "FINESIDE CP"), and a

nitrogen/sulfur-containing organic compound (trade name:



5 deterioration of the surface of a test sanpl e which is used i n Exanpl e

10

15

20

25

1 Flg I b is an explanatory diagram for explaining Fig. | a;

Fig. -2a . a photograph showing the state of 10 deterioration of -

t he surface of a test sanple which is used in Exampl e 2; Fig. 2b
I's an expl anatory di agram for expl aining Fig. 2a; and Fig. 3is a
schemati c di agram showi ng a deterioration- 15 accelerating systemused in
Exanpl es 2-4. _ Exampl e 1

"FINESIDE A-3") (all-manufactured by Tokyo Fine Chemicals Co.,
Ltd.) each conventionally used for iﬁhibition of
microorganisms were used independently in place of the-finely
divided powders of nickel, nickel oxide, tin, tin oxide or
staihless steel, or except that a mortar test sample made free
of the finely divided powder component was used. A result of
the test is also shown in Table 1 and Figs. la and 1b in the
same manner as in Example 1.

Alternatively, Fig. 1lb is an explanatory diagram for
Fig. la and 1-29 in Fig. 1b stand for the test samples
éorrespoﬁding to those in Fig. la, respectively. More
precisely, 1, 6 and 11 stand for the test samples to which the
nickel finely divided powders were added, 2, 7 and 12 stand
for the test samples to which the nickel oxide finely divided
powders were added 3,'8 énd 13 stand for the test samples to
which stainless.steel.finely divided powders were added, 4, 9
and 14 stand for the test samples to which the tin finely
divided powders were added, 5, 10 and 15 stand for the test
samples to which the tin oxide finely divided powders were
added, 16,.21 and 25 staﬁd for the test samples to which the
organic compound of imide series (trade name: "FINESIDE CP“),.
17 stands for the test sample to which the nitrogen/sulfur-
containing organic compound (trade name: "FINESIDE A-3" was
added, 18, 22 and 26 stand for the test éamples to which the
organic compound of isgphthalone series (trade name: "FINESIDE

D-75"), 19, 23 and 27 stand for the test samples to which the



.

To a'nortar conposition conposed of 10 parts by wei ght of cenent,
200 parts by weight of sand and 50 parts by wei ght of water were
added finely divided powders of nickel, a - 5 ni ckel oxide, tin, atin
oxi de or stainless steel (SUS 304) of not nore than 200 nesh

i ndividually in amounts of 2, 10 and 20 ~ . parts by weight,
respectively, and each mi.xture was well m xed under agitation by
the aid of a nortar m xer and nolded in the shape of 4 x 4 x 16 cm
respectively, to form 15 pieces of 10 nortar test sanples. The

resul tant Neblpder! FSineI T PSidEd Epowders weXOO0s8ded ) andaroi ak4panti @8 of
sludge facilities in a sewage treatnent plant. After exposing the

test sanpl estiahds!fedgeche test daripPeyects sSwhiiRrthéecpppeenenrtidet €iAely
end portions of each test sanple were cut off by 4 cmto
I nvest i gat ediikdded powders were added, respectively. Further, 1-5 and
-16—20 stand for the test samples wherein the finely divided
5 powder components or the like were incorporated in an amount
of 2 parts by weight per 100 parts by wéight of cement, 6-10
and 21-24 stand for the test samples wherein the finely |
divided powder components or the like were incorporgted ih an
amount of 10 parts by weight pef 100 parts by weight of
10 cement, 11-15 and 25-28 stand for the test samples whe:ein the
finely divided powder components or the like were inco;porated.
in an amount of 20 parts by weight per 100 parts by weight of
cement, and 29 stands for thé test sample-wherein the mortar

component alone was used.

15

20

25



‘15 - deterioration state by observing their cut out-areas and the

surface condition of the test sanples. Table 1 shows a result of
the cut aut area of the test sanples, Fig. lais a ~phot ogr aph
showi'ng the surface condition of the test sanples, and Fig. Ibis
an explanatory diagramof Fig. la. 20 Conparative Exanple 1
Each test was processed and carried out. in the sane " manner as
described in Exanple 1 except that copper or copper . oxide finely .
.di vided powders, an organi c conpound of I sopht hal one series (trade
name: "FINESIDE D-75"), an organic 25ggpl&onpound of imde series (trade
nanme: "FINESIDE CP"), and a ni t rogen/ sul fur-contai ni ng organic
conmpound (trade name: : ' o 6

Example 1 Comparative Example 1

Ni NiO Sn SnO stainless Cu Cu0 P-75" cP? A-3" xo

steel addition
5
Addition of 2 0 o0 0 0 0 1430 257 46 8 - 23 155
parts by weight .
Addition of 10 0 0 0 O 0 235 15 183 10 Not 1105
parts by weight cured
Mditionog20 0 0 0 O 0 ° 23 8 1250 12  wet 126
parts by weight cured
10 .
in terms of mm?
1) An organic compound of isophthalone series (trade name:
"FINESIDE D-75")
2) An organic compound of imide series (trade name:
"FINESIDE CP") :
3) A nitrogen/sulfur-containing organic compound (trade name:
15 "FINESIDE A-3") .
All manufactured-by Tokyo Fine Chémicals Cb., Ltd.
Example 2
To a mortar composition composed of 100 parts by
weight of cement, 200 parts by weight of sand and 50 parts by
20 weight of water were added finely divided powders of nickel,
tin or stainless steel (SUS 304) of not more than 200 mesh, so
that each metal component was 0.1 part by weight,
respectively, and each mixture was thoroughly mixed under
agitation by the aid of a mortar mixer, and molded in the
25 shape of 4 x 4 x 16 cm, respectively, to form 3 mortar test

samples. The resultant mortar test sample were subjected to a

9
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“"FINESI DE A-3") (all manufactured by Tokyo Fine Chen1ch§;Cbgji;;“' e
Ltd.) each conventionally used for inhibition of 'Hi?l o?gaﬁlsﬁs
wer e used i ndependently in place of the finely Ldi v d.pomdéxs—o}
ni ckel , nickel oxide, tin, tin oxide or 5 stainl ess steel, or except
that a nortar test sanple made free of the finely divided powder
conponent was used. A result of the test is also shown in Table 1

and Figs. la and Ib in the

deterioration-~accelerating system using sulfur bacteria as
shown in Fig. 3 to perform a deterioration test., in this
case, an analogous test was also carried out on a test sample
consiéting of the mortar componént alone free of the above

5 finely divided powders by way of comparison. ‘The testidg
method will now be explained hereinafter, with reference to
Fig. 3.

In Fig. 3, 40 stands for a deterioration-

accelerating system wherein 41 for a permecal permeator for

io supplying a hydrdgen sulfide gas of a constant concentration
through a line 45 to a reaction tank 50. A compressed air
from which any impurities have been eliminated is supplied
'thdough an active carbon column 42, a compressor 43 and an air
drier 44 to the permeator 41 where the compressed air is

15 brought into contact with a liquefied hydrogen sulfide and a
hydrogen gas of 75 ppm is supplied through a line 45_to the
reaction tank 50 maintained at 30°C. The test was carried out
by accommodating each of the above mortar test samples 51 in
the reaction tank 50 in the. state of being dipped by 40% in

20 water, and spraying a sulfuf-oxidizing badteria of a genus of
Thiobacillus to each mortar test sample fronm a.spray:54
connected to a cultivation liquid tank 53 each time at a
concentration of 108 cells/unit every 14 days periodically for
6 months. The cultivation liquid used had a composition of 2

25 g of (NH,),S0,, 3 g of KNO;, 0.5 g of MgC{,-6H,0, 0.25 g of

CaC{,*6H,0, 0.01 g of FeSO,:TH,0, 0.3 mg of Na,MoO,*2H,0 and

10 This Sheet Has Been Reﬂlaced




sane manner as in Exanple 1. . ' Alternatively, Fig. Ibis

an expl anatory diagramfor 10 Fig. la and 1-29 in Fig. I'b stand for
the test sanples corresponding to those in Fig. la, respectively.
Mor e precisely, 1, 6 and 11 stand for the test sanples to which

t he ni ckel finely divided powders were added, 2, 7 and 12 stand
for the test sanples to which the nickel oxide finely divided 15 ‘
powders were added 3, 8 and 13 stand for the test sanples to whi ch
st ai nl ess st eel finely divided powders were added, 4, 9 and 14
stand. for tb@5t%5 gmb BgrtﬂftEkn %hQQEya commechEEQQEQV@@MyﬂT%
were added, 5, I0 and f5 s? 2for the test ~ sanpl es to which the

tin oxide fispalphrdiowiad ipWIsdSteeih wds usedddedetdP. conpPotidnr é{eaeﬁe
for the test sanples to which the

test, the test samples were taken out from the reaction tank
50 and the same test as described in Example 1 was carried
5 out. A resdlt of the test is shown in Table 2 and Figs. 2a -
 and 2b. ' |
Alternatively, Fig. 2b is an eiplanatory diagram for
Fig. 2a and 30-33 in Fig. 2b stand for the test samples
corresponding to those in Fig. 2a, respectively. More
10 precisely, 80, 31 and 33 stand for the test samples blended
| with tln finely divided powders, nickel fiﬁely divided powders
and stainless steel finely divided powders, respectively,
while 34 stands fot the test sample wherein the mortar
component alone was ﬁsed.

15 . Table 2

Ni - Sn Stainless steel No addition

0 0 0 : 35

20 in terms of mm®

Example 3

Metal finely diyided powders 'in an amount of 0.1
part by weight were respectively mixed with 100 parts by
weight of an ortho~type polyester resin i"LIGOLAK 158BQT" )

25 - manufactured by Showa High Polymer Ce.,.Ltd., and each.

composition was molded in accordance with ASTM C-581-68.

11



- organi ¢ conpound of imde series (trade nanme: " Fl NESI DE cP), : 17

stands for the test sanple to which the nitrogen/sulfur- cont ai ni ng
organi.c conpound (trade nanme: "FINESIDE A-3" was added 18, 22 and
26 stand for the test sanples to which the 25 or ganic conpound of

| sopht hal one series (trade nane: "FI NESIDE D-75"), 19, 23 and 27
stand for the test sanples to which the

7

The resultant molded sample was placed on two
stainless steel bdrs of 1 cm in diameter spaced for a distance
of 8 cm while a similar stainless steel bar was placed_in the
central part of the molded sample, and the central part of the

5 molded sample was . deformed downward by 5 mm thereby maklng the
sample arched. |

The molded sample was allowed to stand for 9 months
in the same deterioration-accelerating system as_used.in
Example 2 whereupon no abnormality was observed, such as

10 cracks. |
Example 4

-Test samples were molded and tested for 6 months in
the deterloratlon—acceleratlng system in the same manner as
described in Example 2 except that a concrete havihg a nominal

15 strength of 210 kg/m was used in place of the mortar and
shaped into test sample of 10 x 10 x 40 cm in sigze. As.a'
result, no change was observed in the test sampies wherein the
metals of the present invention had been incorporated. On the
other hand, the test-sample éonsis?ing of the concrete

20 component free of the metal of the present invention had a cut

off area of 351o-mm2.

25
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. copper finely divided powders were added, and 20, 24 and 28 st and
-for the test sanples to which the copper oxide finely === -ﬂivrﬁed"f“
powders were added, respectively. Further, 1-5 and . || THiS St&E2 (0 At @Rd flpr
the test sanples wherein the finely divided 5 phwder &prent s or
the like were incorporated in an anount ~of 2 parts By Wei ght per
100 parts by weight of cenent, 6-10 and 21-24 stand for the test
sanpl es wherein the finely di vi ded powder conponents or the like

were incorporated in an anount of 10 parts by weight per 100 parts

by weight of 10 " 11-15 and 25-28 stand for the test sanples
wher ei n tﬁgﬂﬂﬂiigz#35§+§§#;—§+V|ded powder conponents or the i ke were

R A nelndd 28R Bredertl il det Rt Sl PSE S88PELET Y

mortar or a high polymer materlal, characterized in that a
metal selected from the group consisting_of nickel, a nickel

5 oxide, Raney nickel,'stabilized nickel, tin, a tin oxide, a
cobalt oxide, stainless steel and mixtures thereof is
incorporated into the concrete, the mortar or the high polymer
material.

2. A method for preventing deterioration as set forth

10 in claim 1, wherein the metal is in the form of finely divided
powders.
3. A method for preventing deterioration as set forth

in claim Zj-wherein an'average diameter of the powders is
0.001-0.1 mm. |

15 4, A method for preventing deterioration as set fgrth
in claim 1, wherein a proportion of the metal is 0.0001-25
parts by weight based on.100 parts by ﬁeight of the cement

. component in concrete and mortar or of the high polymer

material.

20 5. A method for prevenﬁing'deterioration'as set forth
in claim 1, wherein the high polymer ﬁaterial is selected from
the group consisting of ﬁolyethylene, polyester, polyvinyl’

chloride, an epoxy resin_and mixtures thereof.

25
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cement, and 29 stands for the test sanple wherein the nortar
conponent- a one was used. 15 20 25

12113114 |15

16 |17 |18 19 |20

21 22 23 |24 29

25 26 27|28




,.Tabl el Exanple 1 Conparative

Exanple 1 . Ni NiO Sn SnO stainless CU CuO [err]

[err] T[err] No st eel

addition 5 Addi tion of 2 0 0O 0 O 1430 257 46 8 23
155 parts by wei ght Addytjon of 10 0 0 O O O 235

15 183 10 Not 1105

FlG.2a

FIG.2b

31/

32

33




sparts by wei ght

cared ' o
Addition of 20 0 0 0 O O 23 8 1250 12 foftis SHEFG HAS BEEN |
parts by wei ght : _cur efFPLHCED in
terms of mjerr] 1) An organic conpound of isophthal one Series
(trade nane: " Fl NES| DE D- 73” 2) An organi c conmpound of
i mde series (trade nane: "FI'NESI DE CP") 3) A
ni t rogen/ sul fur-contai ning organi ¢ conpound (trade nane: 15
"FI NESI DE A-3") Al'l manufactured by Tokyo Fine Chemi cals Co., Ltd.
Exanpl e 2 To a nortar conposition conposed of 100 parts
by wei ght of cenent, 200 parts by wei ght of sand and 50 parts by
20 wei ght of water were added finely divided powders of nickel,

FIG.3
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ftih or stainless steel (SUS 304) of not nore than 200 nesh,

each netal conponent was 0.1 part by weight, respec x*a&md¥€5é
m xture was thoroughly m xed under agi tation by thellaid oﬁLaLm%ﬁ?
m xer, and nolded in the 25 shape of 4 x 4 x 16 cm re 0
form3 nortar test sanples. The resultant nortar test sanple mere
subjected to a 9
10

ABSTRACT

A method for preventing deterioration of concrete,
mortar or a high polymer material is disclosed wherein a metal
selected from nickel, nickel oxide, Raney nickel, stabilized

5 nickel, tin, tin oxide, cobalt oxide, stainless.steel or
mixtures thereof is incérporated into concrete, mortar or ;
high polymer material. Deterioration of concrete, mortar or a
high'polymer material, especially in sewage treatment

facilities and the like can be prevented by incorporating such

10 metél thereinto.
(Fig.\a )
15
20
i
25
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det eriorati on-accel erat i ng system usi nglspibu-dractes Basas sny_a\,;skmmoygg-r
Fig. 3 to performa deterioration test. {{In thpsn ACED ca}z, an a d%f 3095
test was also carried out on a test sanpre= CORASFSE! [|QD0é (. LAY N gl [

conponent al one free of the above 5 finely d|V|ded poweers—by—way
conparison. The testing met hod wi [Subsditute: Sbeet aﬁnﬁdpmbethBGr
with reference to Fig. 3. ABSTRACT In Fig. 3, 40 stands
for a deterioration- accel erating systemwherein 41 for a pernecal
perneator for 10 supplying a hydrogen sul fide gas of a constant

concentration Melt/od ¢d ra Prieve ndd nigd Dre et » &l d Nk S0ondrebepr essed
air fromwhich any inpurities have been elimnated is supplied

t hrough anMagtave ocaHigh CallymerdMatardalpressor 43 and an air

A method for preventing deterioratipn of concrete,
mortar or a high polymer material is disclosed wherein a metal
selected from nickel, nickel oxide, Raney nickel, stabilized
nickel, tin, tin oxide, cobalt oxide, stainlgss.steel or
mixtures thereof is incorporated into concrete, mortar or a
high polymér material. Deterioration of concrete, mortar or a
high_polymer material, eépecially in sewage treatment |
facilities and thé like c;n be prevgﬁted by incorporating such

metal thereinto.

(Please note that Figure 1A should accompany the abstract when published)

This Sheet Has Been Re’ilaced .

AR




drier 44 to the perneator 41 where the conpressed air i cenRhau ‘}
into cont act with a liquefied hydrogen suqu‘)i de and a R]CS) ﬁydrgg\engmms' t
of_'75 ppmis supplied through a line 55 to the : r qpt,éoggaw@@? %
mai ntained at 30[err]C. The test was carried out Wy accommdating
each of the above nortar test sanples 51 in the reaction tank 50 in
the state of being dipped by 40%in 20 wat er, and spraying a
sul fur-oxidi zing bacteria of a genus of Thi obaci | lus to each nortar
test sanple froma spray 54 connected to a cultivation liquid tank
53 each tine at a Lopcantd agi gn pf clQ{ erJr cgl hs/ unit every 14 days
periodically for 6 nonths. The cultivation liquid used had a
conposition of 2 25yetndh ofm{ eﬁfév@nﬂx@é peteliBratdonf offeCohcretes g of
[err] 0.01 g of [erw [err] 3 ng of [err] and

Mortar or #&gh Polymer Material

FEELD—OF—ARTH

5 The present invention relates to a method for

preﬁenting deterioration of concrete, mortar or a -righ polymer

material, and more particularly to a method for preventing

deterioration of concrete, mortar or a digl polymer material

caused by sulfur-oxidizing bacteria of a genus of Thiobacillus
10 especially in sewage-treating facilities and the like.

BACKGROUND—ART

It has been known that deterioration takes place by
the action of hydrogen suifide evolved in sewage-treating
facilities or the like in such manner that the concreté or

‘15 | mortar structurés tend to become gypsiferous or a.paint is
peeled ‘off therefrom or cracks are formed in & high polyﬁer

" material such as polyester. Such deterioration is supposed to

be ascribable to oxidation of hydrogen sulfide to sulfuric
acid by the action of sulfur-oxidizing bacteria of a genus of

20 Thiobacillus which generally lives widely in soil or water and
grows with assimilation of carboﬁ dioxide by oxidation of
sulfur compounds, and a variety of methods have been proposed
for prevenfing the deterioration. These.preventative methods
are roughly classified into the followiné four methods; (1) a

25 method for inhibiting the formation of sulfi&es, (2) a method

for inhibiting the generation of hydrogen sulfide, (3) a



0. 5 g-of [err]

per liter, while. a comercially avail ggre=—=====""

sul.f ur - oxi di zi ng bacterlun1mas used. After conpletlonloﬁE?He“‘*‘“ - '
the test sanples were taken out fromthe reaction tan%l 06 Jidi) &ﬁﬂ the
sane test as described in Exanple 1 was carried 6ﬁtm""A"resu1T"'ﬂ -

the test is.show in Table 2 and Figs. 3a

Al ternatively,

4D.
ﬁbgtaﬁbqn;&ulexplanéyney maggraqifgﬁfLCLently and for an
extended period of time.

The method of the present invention is characterised by
incorporating a specific metal powder or metal oxide powder
into concrete, mortar or a polymer material for exhibiting

‘a bacteriostatic and/or bactericidal effect to sulfur-

10

15

20

25

30.

35

oxidising bacteria of a genus of Thiobacillus which is
usuélly supposed to cause deterioration of concrete, mortar

or a polymer material in sewage treatment works.

The above metal powder or metal oxide powder is 2
component which reacts with sulfuric acid generated at the
time of deterioration of concrete, mortar or a polymer
material by the action of sulfur-oxidising bacteria of a
genus of Thiobacillus to form a sulfate, thus exhibiting
bacteriostatic and/or bactericidal effect to the sulfur-
oxidizing bacteria, and more particular is selected from the
group consisting of powders of'nickel, a nickel oxide, Raney
nickel, a stabilized nickel, tin, a tin oxide, a cobalt

oxide, stainless steel and mixtures thereof.

The above metal or metal oxide is in the form of powders
so as to be mlxed easily and homogenecusly with concrete,
mortar .or'a - polymer material, -and more preferably of
finely divided powders have an average particle diameter of
0.001-0.1mm. The proportion of the above metal or metal
oxide powder to be incorporated is preferably 0.001-25 parts
by weight, more preferably 0.1-20 parts by weight per 100
parts by weight of the cement ingredient in concrete or
mortar or of the polymer material. If the proportion is
less than 0.001 part by weight, it is difficult to maintain
the bacteriostatic and bactericidal effects against the
sulfur-oxidizing bacteria for an extended period_of.time,
whereas if the proportion exceeds 25 parts by weight, no
enhancement can be expected in bacteriostatic and
bactericidal effects against the sulfur-oxidizing bacteria,
and moreover, a problem arises in regard td cost, thus being




Fig. 2a*and 30-33 in Fig. 2b stand for the test sanples ___ __. et
corresponding to those in Fi.g. 2a, respectively. Mre UIE ?{Y
t|

30, 31 and 33 stand for the test sanples bl ended i
di vi ded powders, nickel finely divided powlers ﬂh@ __________________
finely divided powders, respectively, 4 whi | e 34} andélief:i
sanpl e wherein the nortar conponent al one was used. 15
Table 2 not preferred. |\ Sn St ai nl ess st eel No addition
0 0 0 - 35 20. in ternms of [err]

The method of this -invention can be carried out by
admixing known concrete, mortar or polymer materials such as
5 polyethylene, polyester, polyvinyl chloride, an epoxy resin
or mixtures thereof (e.g. a paint composition) with the
above metal or metal oxide powder then forming concrete,
"mortar or the polyme material in a desired place according
to a usual method.
10 ]

The method of the present invention wherein the
specified metal powder or metal oxide powder is used
achieves bacteriostatic or bactericidal effect to the
‘sulfur-oxidizing bacteria that can prevent deterioration of

15 the conérete, mortar or polymer material efficiently and for
a long period of time in sewage treatment facilities where
such material is brought into contact with water.




..........

manuf act ured by Showa Hi gh Polyner Co., Ltd., and eadh " _ . —cespesktson

[t

Exanpl e 3 vetal finely divided powfers.im AraraHALT of
0.1~ - part by wei ght were respectively mxed with™ 100 parts &ﬁ i
wei ght of an ortho-type polyester resin ("LI GOLAK 1558@;‘{;) 03§AUGW ________ 1,‘

was nol ded in accordance with ASTM C-581- 68.
The resul tant nol ded sanpl e was placed on two

Specific efifodiments of the present invention will now
be described further, by way of example, with reference to
the accompanying drawings, in which:-

"Fig. la 1is a photograph showing the state of

5 deterioration of the surface of a test sample which is used
in Example 1;

Fig. 1b is an explanatory diagram for explaining Figqg.

la; : '
Fig. 2a 1is a photograph showing the state of
10 deterioration of the surface of a test sample which is used
in Example 2; . .
Fig. 2b is an explanatory diagram for explaining Fig.
2a; and _
Fig. 3 is a schematic diagram showing a deterioration-
15 accelerating system used in Examples 2-4.




stainless steel bars of 1 cmin di arreter spaced for a d,sL@;af;ﬁ_ o7
cmwhile a simlar stainless steel bar was placed.in t\\"\‘ﬁﬁ o1 AGERIESE ral ‘\
part of the nolded sanple, and the central part of thej 5 nglt\g@dﬂ%
np

was defornmed downward by 5 mmthereby naking the o ar-ched

The nol ded sanple was allowed to stand for 9 nonths | F=te sanme

deterioration-accelerating systemas used in . Exanpl e 2 wher eupon no

abnormal ity was observed, such as 10 10cracks. Exanpl e 4

Test sanples were nolded and tested for 6 nonths in t he

deterioration-accel erating system,n the sane nanner f? descrl bed
ulfur bacteria

in Exanpl ddetextepetinaragcedfidadti® e fNFEm ‘fﬁﬂ'ﬁ‘%a?

shown in Fig. 3 to perform a deterioration test. 1In this
case, an analogous test was also carried out on a test sample
consisting of the mortar component alone free of the above

5 finely d;vided powders by way of compérison. The testing
method will now be explained hereinafter, with reference to
Fig. 3.

In Fig. 3, 40 stands for & deterioration-

accelerating system wherein 41 for a permecal perﬁeator for

10 supplying a hydrogen sulfide gas of a constant concentration
through a line 45 to a reaction tank 50. A compressed air
from which any impurities have been eliminated is supplied
tﬂrough an active carbon celumn 42, a compréssor 43 and an air
drier 44 to the permeator 41 where the compressed air is

15 brought into contact with a liquefied hydrogen sulfide and a
hydrogen gas of 75 ppm is supplied through a line #5556 the
reaction .tank 50 m#intained at 30°C., The test was carried out
by accommodating each of the above mortar test samples 51 in
the reaction tank 50 in the state of being dipped Ey 40% in

20 water, and spraying a sulfur-oxidizing bacteria of a genus af
Thiobacillus to each mortar test sample from a spray 54
connected to a cultivation liquid tank 53 eéch time at a
concentration of 10° cells/unit every 14 days periodically for
6 months. The cultivation liguid used h;d a composition of 2

25 g of.(NH4)ZSO4,-3 g of KNO;, 0.5 g of MgC¢,-6H,0, 0.25 g of

CaC{,-6H,0, 0.01 g of FeSO,-7H,0, 0.3 mg of Na,MoO,:2H,0 and



15 'strength of 210 kg/[err] was used in place of t e‘fﬁﬁ%1H“ﬂdHG T
shaped into test sanple of 10 x 10 x 40 cmin size. As aREPLAGE =r%eéBFt; no

change was observed in the test sanples wherein the @Et %‘L@ ﬂ the.?
present invention had been incorporated. On the Daje h dy gghe’f

test sanple consisting of the concrete 20 conponefszF%e;ﬁF=T#ﬁr
of the present invention had a cut gi grea of 3510 mmferr].
25 : —%—%—c /

1. A method of preventing deterioration of concrete, mortar
oﬁfpolymer material in contact with water containing sulfide

5 compounds and sulfur oxidizing bacteria in a sewage
treatment works, characterized in that metal powders or
metal oxide powders selected from nickel powders, nickel
oxide powders, Raney nickel powders, stabilized nickel
powders, tin powders, tin oxide powders, cobalt oxide

10 powders, stainless steel powders and mixtures thereof are
incorporated into the concrete, the mortar or the polymer
material.

2. A method of preventing deterioration as set forth in
15 claim 1, wherein the average particle diameter of the
powders is 0.001-0.1imm.

3. A method of preventing deterioration as set forth in
claim 1, wherein the proportion of the metal powders or

20 metal oxide powders is 0.001-25 paris by weight based on 100
parts by weight of the cement component in concrete and
mortar or of the polymer material.

4. A method of preventing deterioration as set forth in

25 claim 1, wherein the polymer material is selected from
polyethylene, polyester, polyvinyl chloride, an epoxy resin
and mixtures thereof.

RN A




13 . ‘CLAI M5 , 1. A nethod of preventing
deterioration of concrete, nmortar . - or a polyner matefFakl~Fr——eoRtact: mrTh
wat er containing sulfide 5 conmpounds and sul fur OX|d|2|ng~bacrer1a 8 Y
sewage treatment works, characterized in that netal pomder@ on 1 i aI
oxi de powders sel ected fron1nicke| powder s¢ ni ckel. oXilekde p @M ------- Ran

ni ckel powders, stabilized nickel powders, tin powd&rs:= tTn‘UXIde S
powders, cobalt oxide 10 powders, stai ABeTRASTeel powders and ni xtures

t hereof are i ncorporated into the concrete, the nortar_or the poly

mat eri al . 2. A Method &9r Freventing %@#%%%°§§%r§‘iﬁft Pf°irﬁa¥5

claim1, wherein the average Rartlcle di aneter of the powders is
0.001-0. 1nmPTr Polymer Materia _

A method of preventing deterioration of concrete, mortar
or polymer material is disclosed wherein metal powders or metal
oxide powders selected from nickel powders, nickel oxide
powders, Raney nickel powders, stablilized nickel powders, tin
powders, - tin oxide powders, cobalt oxide powders, stainless
steel powders or mixtures thereof are incorporated into
concrete, the mortar or the polymer material. Deterioration of
concrete, the mortar or the polymer material, especiallly in
sewage treatment facilities and the like can be prevented by
incorporating such metal powders or metal oxide powders.

(Figure 1A4)




3. A nmethod of preventing deterioration as set forth in cl a_Lm.;;—-wrFerer—n"

the' proportion of the netal powders or 20 netal oxide powd ”r':g:;{spr@ QOE PREET
parts by wei ght based on 100 parts by weight of the ce nt cormgn 097
t

concrete and mortar or of the polynmer material. . AgethBd..of e
preventing deterioration as set forth in 25 claiml, mher@m&-ﬂ&pe#yrrer
material is selected from pol yet hyl ene, pol yester, polyvinyl chloride,

an epoxy resin and m xtures thereof. 3/3 '

FIG.3
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