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FUNDAMENTAL STUDY ON CALCINATION PROCESS OF SEDIMENT
CONTAINING PERSISTENT ORGANIC POLLUTANTS
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In this study, a calcination process was applied to destroy dioxins in sediments highly contaminated with them on a pilot
scale (10 kg sediment/hr of treatment capacity). Treatment process involved apparatus of dewatering, size classification and
aggregation of sediments, rotary kiln, secondary burner and bag filter. A remarkable reduction of the dioxin content (2,900
and 11,000 pg-TEQ/g for two test samples) in sediments to less than 0.033 pg-TEQ/g was achievable. In addition, from a
physical point of view, the treated sediments possessed appropriate strength and water permeability comparable to those of
sand, which leads to use of the treated sediments construction materials. The applied process could comply with dioxin
emission limits in Japan for air and residual samples (i.e., treated sediments and fly ashes). Through a treatment system, high
destruction efficiency (DE) values of greater than 99.99 percent were demonstrated for dioxins and their TEQs. DEs of

greater than 99.4 percent were also found for PCBs (>99.91%), chlorobenzens (>99.97%), chlorophenols (>99.93%),
polychlorinated naphthalenes (>99.96%) and polyaromatic hydrocarbons (>99.4%).
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PCP 15, 000, 000 nem 1, 700 ng/h 230, 000 ng/h 290 ng/h 110 ng/h 570 ng/h 99.9841%
1.0 (1. LE-04) (1.5E-02) (1. 9E-05) (7. 3E-06) (3. 8E-05)
PCNs 490,000 rne/h <22 ng/h 300, 000 ng/h <10 g/h 5.1 ng/h 170 g/h 99.9598%
(1.0) (4. 5E-05) (6. 1E-01) (2. 0E-05) (1. 0E-05) (3. 5E-04)
PAHs 55,000, 000 na/h 120, 000 ng/h 200, 000, 000 ng/h 81,000 ng/h 90, 000 ng/h 98,000 ng/h 99.4400%
(1.0 (2.26-03) (3. 6E+00) (1.5E-03) (1. 6E-03) (1. 8E-03)

ED AABREE, BRELOREHREMEE LK.
E2) ®HD (

) 1, IBLERTERIOBREZE L L BEORELERLU .

13) BEE%h= (DE=destruction efficiency) %, ATFORTEHLE.

DE=1- (UELOHKE

+HHAZ DR E+BERKOKLR) /IMBYLERTERY OB &R
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C) OMBTEEDLEBRELURT—IVT v TD
E T
TEOREYFOY A A F 2 U EE S REELL
B 3EME, RICK 208, LERISICE B0,
EYHERIC K B BOIEREICKAIIND. HBIZ
BIBEEY AT D ENMBUEEN T—%
T OOTI, NEERETSE R (FER) %,
BRlTE, (KRBT RE, BIESHKERMERE,
(bR, BiEHE, N F VAT T—> 3
V) ELTW5., SERIMBULEE T, R (B
R) FBIZHEINSG. T TV ICRESEROD
EEZFHA LY 4F DV HEONREE(CAIERE
BN INTNSD, SRIMBAETERR, Dix<
EHMTIHEELE TEBRERTH - 2.
SHBOAT—IVT v THROBEELT, MOy
KA —) )L D¥E L RKZFASHIOFER, EE
OY—MBUWIB ORI NE TSNS, £, EHEL

T, ERUMBLE ORTICHHK - LB TOE X,

BRSOt ANBNEN3 2 &ickD,
BELOHKT —FORESOHRBEEE, BiAKUHE
B DHK SN RE /5.

4. BHYIC

AR T, SRIMBNBIC LB 1 AF2 08
DOEE(NE, T REMANOFH, REEEELFE
WEONEBE TOES), MHENZEMRELZ.

BoNBREUTICEEDS.

OUELIX, BERBEEOHRE (NIREREADI0E
PLE, a—>#%H1800 kN/nBALl) , Bk GBK
REM10%en/sBL L) , KIEZELTHD, HEL
DEEEROKEKM, Y RaVNT T a  EOR
B OKBEMELT, ToEARETHSEEX
5N5.

QF A FF T BEOPEEEIZDWNWT, CASE-Uld izl
HET &R Y D 11,000 pg-TEQ/gizxf U THLEE + A%
0.033 pg-TEQ/g (FRZEZ 99.9997%) , CASE-LiZim
AR RHERIY D2, 900 pe-TEQ/gizxt L TUE L2
0.0029 pg-TEQ/g (FRZEZ 99.9999%) &7zn, EH
IZFR B ERBIEEME D150 pe-TEQ/gLA FICERRS 2 =

EMTERE. £2, RBEEXR—ZTOUEREROF
¥54’E (PCDD/DFs, PCBs, CBzs, CPhs, PCNs,
PAHs) DFREMEICDOWTHRLZEZ S, —HRE
DOHERTE.

®#mﬁx(%)®ﬁ4f¢>yﬁ%§m,mww'

A3 0.00021 ng-TEQ/Nm®, CASE-L A%0.0000083 ng-
TEQ/m*& 720, HEHEMEMTH 50.1 ng-TEQ/Nn %

RIBICZUY TELRMETERBET DI ENTE .

¥z, TOMBENETH B IXNCARE, EXEIL
YiRE, ERERLCRE, HILKFBREICDONT
bHICHEEEEFBR TS ENTE.

@F BIE Y E ODEMEIZ, 99.4069~99. 9989% D&
BICHD I ENHRTER. F1FFT VHEIIDON
T, ALK, FRUEEZAEL o0 i%E

LHETE2RERERLE. SBRORAT—IT Y

TG TR PBETH .

BHE AERIL, HLYERXEBINESENZ2TT
Wr—ZAEULEEEDY A 4F L EEECUEE;
MONBEZEHIRRNTo 2D THB. EROBZ
Rt U TEW=E 3@ A ek 5 B 6 R Eis s
Ze AT IR OF L ITE RE#ni- L E7.

Sk

1)United Nations Environment Programme: Stockholm
Convention on Persistent Organic Pollutants,
UNEP/POPS/CONF/2 , 2001.

VDEIELAHER BB CBILIEES 1A+ 8
SR RS (S&ETHR) ,pp. 3. 2-3.5, 2004.

NEHEER, ENERE, LEAKE: EEY1AF U
MR ATLADHFE, LEEOEFZFE M, VOL. 152,
pp. 39-42, 2004.

4) BXEE IR B ERFREE RN RAESS
T BBICBIIEEY 1 4 F 2 U ENRESLLE
Bt 7—% 7w, 2005.

DINERSE, EREE, HEHE, BEd  8HKKOK
BMAOEAICET 28R, TARFRESEFEREN
#iE%, pp869-870, 2003.

OPOPsxi Mt EAEL A ATREEME
(POPs) MEMRFIRBEEM, 2002

T)UNEP : Regionally Based Assessment of Persistent
Toxic Substances, Global Report, 2003

8)Governmental commission, National Cemicals
Inspectorate/Sedish EPA : PRIORITISATION OF POP-
CANDIDATES, 2002.

N EHMM—: F1AF HDITIRLL, BHTEHFH
#, pp11-13, 1998.

10) B, P, EEmR, BHEEE, EHMH—:
R Z A BEHBIRIT BV BPONs DA R & BRI AT
BT o8, BISEREVFRMARRIBERLE,
VOI.. 15, pp.928-930, 2004.

11) BABEGRKSH  ERI3EE KA RELERINEH
REREE, 2002.

12) TETHES : SR T — A& - REth ST
¥, ppl2l, 1989.

13)General technical guidelines for the
environmentally sound management of wastes
consisting of, containing or contaminated with
persistent organic pollutants (POPs) ,
http://www.basel. int/techmatters/.

- 878 -



