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The Patent Analysis of the Treatment Technology of Asbestos Wastes
Jong-Heon Kim, Jin-Dong Cho®, Sang-Kwon Lee and Seong-Ki Cha

Korea Institute of Science and Technology Information(KISTI), 52-11 Eoeun-dong, Yuseong-Gu, Daejeon City,
305-806, Korea

Asbestos or its applications have been used for long times and for various purposes in our life because of their
merits, namely fire resistance, electric insulation and chemical resistance capacity etc. Despite of theses many mer-
its, one of the problems of asbestos is shown toxicity according to its fiber type. So we need data to solve about
this problem. In this paper, we study on the technical method of asbestos waste treatment and on the trends of
asbestos researches and developments by the analysis of its patents and DWPI database materials. As a result, the
asbestos-waste treatment data in the its related patents is used 267 cases to analyze. These data are divided into
86(32.5%) cases of solid waste disposal(B09B). 41(16.6%) cases of separation(B0O1D) and 27(10.2%) of lime, mag-
nesia, slag, cement and their composites(C04B).

Key words : Asbestos fiber, Asbestos wastes, solid waste disposal, environmental issues, NOA(Naturally Occurring
Asbestos)

A2 Hshd, 271 dig A 2 etekEe] tidk A o) Asle] 4] Aol AA kst §E22 929
AL FHAA E3] AMgEY gtk e due dadgdee] ot B8 BaFET gtk ¥ =22 AW H]
29 A7 7led FHed EANAS A% 71eT JRE AT %XLE KISTIoIA 283k 53 HAA 29
< AH&-ste] DWPI Databasedlr A3 #H7E A27lag 44 2 248 3. 2 4, Ad 9718 A #
M 53 B4 g 26774 AAHEUY. olE £ ¥ F71E A2 (BOIByEoklM 8671(32.5%), EE(BO1DYEok
A 447(16.6%) 2 A3, vladlAo}, £, AHE 2 2 ZAECBYECIIAN 27A(102%)S Kol Fch.
F0{ : AEARF, AUHZE, 18 H7E A, $AEA, APAEHNOA)

LMo ohgAEA AR gEel Het B4E uelF 9

o s B o Agel 23 A

we ahy, 7] HBeld R SsleRgel tiE A 0% SAS: Muo] olstl QaFusdA o F
ol ekl 4] 0e) A4 Tk BE2 32 9Fel WD ek

o AT oM 5 ASHL Qrk ole AV P F9%e] e 9% WIS B 29

2500937 X2 "HzoA HEr| et =78 gt (Constantopolous et al, 1987), B17)(Senyigit et al,
A SR AREESI e 194719 SojebA AR 2000) 2 olgE]ol(Magnani ef al, 2001)y5ellA HIL
22 4 Aol S AYddos sty Hon, 3 AHe] APE Z2 o5 A7
FAY AAHo 7 7= 659 T8 AR 4 ARIE 19604l dolZegh AWt /12 119
GBE] )3 EZAQ) QJuiE AUL glen} 217k ZyZ ekl (Wagner, 1965), 9=2] MBAE 2%

*Corresponding author: jdcho@reseat.re.kr

451



452 PER - 22% - ol - 27

iRl opdEYd chdAlal(Newhouse, 1965, 1969),
ol=e] gEA] AlF G A 2 FHE WA
(Selikoff, 1964) F°] SIt}h. YEoME 20054 “Kubota
&3 7t WA e AHe) gt ARl A7)
7} B9t (Toshiaki Higashi, 2008).

SHVEe) A% oM FHF A 19939 AH
WAAA] Bt Adsist 22 oA vshon
(Kang, 2007), #el] A AA-g AFd o F4
Tl AFshe FUSERE AW ¥Fo] LAY
o} FH2o] AT, Auast 2 Apest AA
5 T A e FH3 Ak 9AF U] AHe
5ol 83 3EA EAR ¥4z ok
£ =%2 NOA 2 49 #7|(@H)Ee sas =
B AR PN 2N £ U BHEA 3
2 4 ATEE A AR V15T JrAT

oz s vk AW HVE Aerie 53
A& KISTWN 2951 e S8y zg i@
22 BEd dWid 2ABN LSS o83l
DWPI DB A58 &43lch 2 2%, 4a 7|8
Azlol FH 53 Aol 2677 olslen o) F
BO9B(LE =718 Xe)ytoplA 8673(32.5%), BO1DE
2Rkl 44(166%) R CO4B(A S, vlaviAlol,
s#, AE 2 o 248 274(102%)
By

A

o it oot

2. Mol gldbNel Jie

2.1. g
A (Ashestos)e Za]2olg «BHo] EA»olglis

orz 100vhd A shtEFo] osiA 2AE Y
o] dFo e A AL SAlskE AHEY 2
Zda el FEM AHE AH 2 HEPER
7o) 0.02~0.03 pm FE] FA4E 7 AApde
2 o] Soldt mAlg el A FEolth 4
BAFY] Aole AFFERHEE FH, ) 2 =
B4, A9AGH 858 A3 AgEE 84), &
A ()7 sl Folo® Holvr) B MEH(]
T 2 el 2Jsle] FAlE Edyels ez ok
AL Aol WHogw FASEY Fd, Fi,
g, 3, A, 2 94 UEF 9 €22 74
so] gtk ol FaE oz AHEMF ZHdd 2F0)
W FAAQ ARgHI&] et AR A Eo] 95%, ZF
A Agol 5% Zxolth. AME Ad FRFFig 1
9] glehy Tz Aold] wEh B4 (Crocidolite), 24
¥ (Amosite), 24H(Chrysotile) £ €02 ZHg4
Age] e B¢ Jehdrh
«2 A S-(Ashestos fiber)(Fig. D7 & AW dA}e
719} Bl w2 o] ol A9vt B o
ol Aoe Foje 7sEA gt Wby EY, W)
EE B9 B9l e 4udRE ZUEHsEH 941
AR o] BEE FoE dolok & Zavt Qi
Y RAFEEE A5l ofd A AHro]
. F2A gech WHOY Aele 2ol 5um o),
Z 3um "R Aog of#E W (aspect ratio: 4
olZ&7t 31 olFE HRAP olzia dirh
AE AR 3 7k Frle dig HeElvliee
5,0008-2] 1 Axol X3} nixo| ek, dEa}
7y g3l UokEAl, 27) A9 ol Hold W

Fig. 1. The Type of asbestos and asbestos fibers,
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Table 1. Physical and Chemical Properties of Asbestos Fibers(after Robert L. Virta, 2002)

Chrysotile

Amosite Crocidolite

Tremolite

usually white to

yellowish gray to cobalt blue to

gray-white, green,

color grayish green; m.a Y dark brown lavender blue yellow, blue
have tan coloration
luster silky vitreous to pearly silky to dull sitky
hardness, Mohs 2.5-4.0 5.5-6.0 4.0 3.5
specific gravity 2.4-2.6 3.1-3.25 32-33 29-3.2
ontical propertics biaxial positive biaxial positive biaxial oblique biaxial negative
P propert parallel extinction parallel extinction extinction oblique extinction
refractive index 1.53-1.56 1.63-1.73 1.65-1.72 1.60-1.64
flexibility high fair fair to good poor, generally brittle
. coarse but
< harsh
texture silky, soft to harsh somewhat pliable soft to harsh generally hars
spinnability very good fair fair poor
tensile strength, MPa? 1100-4400 1500-2600 1400-4600 <500
U weak, undergoes _ R
resxst.ame to: acids fairly rapid attack fair, slowly attacked g00d good good good
alkalies good
very good
surface charge, MV 36 1 b 220 to -40 32
(zeta potential)
decomposmog 600-850 600-900 400-900 950-1040
temperature, °C
. . Fe and Mg pyroxenes, Na and Fe
’ i d F
residual products forsterite, silica, magnetite, hematite, pyroxenes, Ca, Mg, and Fe

eventually enstatite

silica hematite, silica

pyroxenes, silica

a: To convert Mpa to psi, multiply by 145. b: Chrysotile fibers tend to become negative after weathering and/or leaching.
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Table 2. The Number of Occurrences Diseases owing to the Asbestos (2000~2007, After Kwon, Seung Min)
2000 2001 2002 2003 2004 2005 2006 2007 Total

# of Disease 0 0 0 2 1 1 1 12 17
# of Death 4 2 3 13 3 10 9 4 48
Total 4 2 3 13 4 11 10 26 65

Table 3. Utilization of Asbestos Fibers by Product Category (after Robert L. Virta, 2002)

Asbestos bonded with other materials (more than 98% of total usage)

bonded with Portland cement, hydrous calcium

. . . s . . asbestos-cement preducts, insulation boards
inorganic materials silicate, basic magnesium carbonate

bonded with roofing preducts, caulking, joining, packings, gaskets,
Qils, tars, elastomers, plastics, resins floor tiles, reinforced plastic sheets, friction materials
{brake linings, clutches), thermoplastics, thermosets

Asbestos used as loose fiber mixtures (less than 0.1% of total usage)

inorganic materials

cement, gypsum, hydrous calcium
silicate, basic magnesium carbonate, heat, electrical or sound insulation products
diatomaceous earth

Asbestos as textile fiber (less than 1% of total usage)

mixtures with
inorganic materials

slivers, rovings

yam woven, plaited cloth, webbing, tubing, jointings
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Fig. 5. The Trends of Annual Applications for the patents
of the Treatment of Asbestos Wastes(2001~2010).
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Table 4. The # of Patents per Applicant and the Level Index per Applicant

No. Applicant # of patents Weight (%) # of Citation level Index
1 SUMITOMO CEMENT CO LTD (SUMD-C) 6 2.26 0 0
2 DOOSEOK CONSTR CO LTD (DOOS-N) 4 1.51 ¢ 0
3 BKI HOLDING CORP (BKIH-N) 3 1.13 71.665 16.205
3 NICHIAS CORP (NIAS-C) 3 1.13 3 0.678
3 HAYASHI Y (HAYA-I) 3 1.13 0 0
3 TAISEI CONSTR CO LTD (TAKJ-C) 3 1.13 0 0
3 SHIMIZU' CONSTR CO LTD (SHMC-C) 3 1.13 0 0
3 ASK KK (ASKS-C) ' 3 113 0 0
3 NITSUKO KK (NTSU-C) 3 1.13 0 0
3 NIKKO GOLD FOIL CO LTD (NIKG-C) 3 1.13 i 0.226
3 MITSUBISHI JUKOGYO KK (MITO-C)y 3 1.13 0 0
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Fig. 6. The number of Patents to the IPC codes of the
Treatment of Asbestos Wastes(2001~2010).
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Table 6. Asbestos-containing waste treatment technologies in major countries of the IPC technology-related patents filed

and cited Status (2001-2010)

Country Patent Number No. of citation per Patents level Index
USA 36024 20.056(19)) 4.535
United Kingdom 5 11.224) 2.532
France 17 5.588(3%)) 1.263
Ttaly 5 54 1.221
Netherlands 6 2.667 0.603
Germany 5 24 0.543
Japan 136(149) 1.14 0.258
Korea 243 0.792 0.179
Russian Federation 6 0 0
China 14 0 0
Table 7. Status of major patent-related citations (2001-2010)
Derwent Title Applicant Patent Number citirljgo.l’;)tfe nts
Cellulose fiber reinforced cementitious material BELL R I; BKI HOLDING CORP;  US20040065233 102
Cellulose fiber reinforced cementitious mixture BKI HOLDING CORP US20070028808 101
Water filter for removing contaminants COLLIAS D I; MITCHELL M D US20070080103 68
Stabilization of waste materials MASON J B; OLIVER T W US20050096495 53
Phosphate glass composition BROW R K; DAY D E US20076243991 46
Composition for wetting LUBRIZOL CORP WO02004039851 37
&’ﬁblgoﬁzf;fnﬁ;‘e’zuﬁz?ﬂvmg or reducing ait oy w ¢ US20070295210 29
;ﬁgﬁge;’;i&fincgh?ni‘g;laSbeS“’S'CO"‘aj“ing GRACE & CO- CONN W R US20020115900 29
Separating particulate matter iﬁ{%ﬁ% ‘iﬁRGY US20080245706 26
Composition for removing material CAREFUL TIMES LTD EP1302513 Al 24
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