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Dechlorination of PCB Contaminated Oil by SP Process
(Sodium Pulverulent Dispersion Oil Put on Process)
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A chemical treatment Process for the dechlorination of PCB contaminated in waste
material, named SP process, has been developed and the pilot scale test has been
applied to a PCB contaminated electric insulating oil. The experiment of the
concentration of 10 mg/kg, 100 mg/kg, 1 % and 10 % were carried out and completed
the dechlorination to lower than 20 ug/kg, respectively. When the PCB concentration
of 10 and 100 mg/kg, dechlorination was completed within an hour, and also
completed in three hours when the concentration of 1% and 10 %. The wastewater
formed via dechlorination process is dark brown colored, and this dissolved organic
matter, which is by-product of the dechlorination process. This wastewater is
biologically treated and more than 90 % of organics is decomposed and cleared the
wastewater disposal standard. From the analyses of dioxins, furans, coplanar PCBs
and hydroxy PCBs, it is recognized that these substances were not produced but
reduced in this dechlorination process. Even in the exhaust gas, the analytical data of
PCBs, dioxins and furans proved that these toxic substances does not exist. Since
this equipment facilitate in container size as mobile type, it is able to treat on site of
storaging PCB contaminated wasts.
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Table 1 Analytical result of total dioxins in treated oil

Conc. 10 ppm 100 ppm 1% 10 %
Items Before | After Before | After | Before | After Before After
T. Dioxins [ng/g] | N.D.*' [ ND.# | ND.* | ND.* | 200 | ND.= | 690 | ND.*
(T. PCDDs+T. PCDFs) N.D.** | ND.* | N.D.** | ND.** | 58 | N.D.* 33 | N.D.»
[ng-TEQ/g]
%*1) Detection limit T:~ PsCDD/DF : 0.008 ng/g, He ~ H,CDD/DF :
0.02ng/g, OsCDD/DF : 0.04 ng/g
%*2) Detection limit 0.005ng-TEQ/g
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Table 2 The result of treated water quality after biological and activated carbon treatment

Cone. 10 ppm 100 ppm 1% 10 %
[tems
pH [ — ] 6.0 6.0 6.0 6.5
BOD [mg/4] 1.6 0.9 9.7 1.1
COD [mg/£] 30 17 20 5.5
TOC [mg/?] 30.4 5.4 42 4.9
n-Hexane extracts [mg/4] 0.6 <0.5 1.4 1.2
PCB [ug/f] N.D.* N.D.* N.D.* N.D.**
Total dioxins [ng/£] N.D.* N.D.* N.D.** N.D.*
(T. PCDDs+T. PCDFs) N.D.*® N.D.*? N.D.*® N.D.*®
[ng-TEQ/ /]
Effluent standard of Water % 1) Detection limit 0.5ug/£
Pollution Control Law %*2) Detection limit T,~ P;CDD/DF :
pH : 58~86 0.1ng/4
BOD : <160mg/¢ Hs ~ H,.CDD/DF :
COD :<160mg/¢ 0.4ng/?
n-Hex. : < 5mg// 0s CDD/DF : 0.8ng/¢
PCB : <0.5ug/t *3) Detection limit 0.08 ng-TEQ/Z

B3R BURRHLPBREERO (AW HEMER) WIS X 2GR E

Table 3 Effect of decreasing organic matter by biological and activated carbon treatment
Condition 10 ppm 100 ppm 1% 10 %

Raw |Treated|Removal] Raw |Treated/Removal| Raw [Treated Removal| Raw |Treated| Removal
Items water |water| rate |water |water| rate |water|water| rate |water|water| rate
BOD [g]|168 0.5 199.7%|115.5| 0.2 [99.8% | 168 2.1 |988% | 57 0.1 199.7%
COD [g]]392 9.7 1975 % | 266 4.7 198.2% | 236 4.2 |98.2%| 56 0.7 [98.7%
TOC [g]]231.2] 9.8 |95.7%|333.2| 4.2 |98.7%|148.8| 8.9 [940%| 37.3 | 0.7 |98.2%
n-Hexane extracts [g]| 14.8| 0.2 |98.7%| 52.5| 0.1 [99.7%| 3.2/ 0.3 [90.7%| 0.1 ] 0.1 —

Removal rate [%] =

(Conc. of raw water [g] — Conc. of treated water [g]) < Conc. of raw water [g]
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DILEIR FE DS L IR O 72 DB MDA T WY
HY, EAILD Powertech LT #ifgu & L TH
FIHL T3, TOZBROEM L L CHMOLER M
L bAA, FriEBAEMEDIRANA) v FIE
ETH5b,

6. 6. 1. EAMEMEL L COFEFMATENRE
i e U CHEABRT 5 29020 o Rl
WEBREETH-OIBEALICE 2BEIH 57212
VETHLD, REBRTEAKIZLLIABOAE B
o A D W CEHlIC AV 7z, BRI B X
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Table 4 Total PCB analysis of environment of test facilities

Sample Sampling Before operation During operation ! After operation
Soil near the test facilities 1 N.D.* — N.D.*

% 2 Y —_ 7

7 3 7 - %
Atmosphere in test facilities N.D.**(n=3) N.D.**(n=3) N.D.**(n=2)
Exhaust gas from reactor — N.D.**(n=1) —

: : *3 (o *3 _

Accumulated in pit N.D.**(n=2) N.D.
water in oil pan — N.D.*(n=2) N.D.% (n=2)

*1) Detection limit 2ng/¢, *2) (Detection limit 0.021g/Nm®), *3) (Detection limit 0.2ug/¢)

% b6 &R MIEMOBERMBM & L TOMIR

Table 5 Physical property try of treated oil as insulation oil

JIS Stadard .

[tems (JIS C 2320:93) Treated oil
Density (at 15C) [g/cm?] <0.91 0.86
Viscosity (at 40 C) [cSt] <13 9.6
Viscosity (at 100 C) [cSt] <55 2.5
Flow point [C] <-215 <425 B
Flashing point (P.M) [TC] >130 134
Total acid value [mgKOH/g] <0.02 <0.01
Dielectric breakdown voltage (2.5mm) [kV] >30 54

* Methods of examination is based on JIS C 2101

JISIZEDHLNI-HETH D, THOKRIIEDL X
RS &), BAEMOLERFESIZ+ 5512 JISH
xRz TIHDTHo72,

6. 6. 2. BRELE L-CoOFEF RN

ARV FEAR NI TH 1), e & R
FHIBE TH A, L2A5-> T, BAEMmDERYIZIT
BELE LTRERTTREE ZEZ5NBDT, BEL LT
DOWRE JISHEIC LY EIEL, HRE2 JISHEHKE
MHLTEORIOR LA, 2hibh, BHEIIAER
HMEFETH Y, MOARHMS S TR OEVEE R
L, BEELTOT0EAATETH LI EHHHS
Mmootz

6. 7. EBOEIEY

6. 7. 1. JHIEMLEE
SRIOEBRTIITA M EEE L TEBESRGYE 2
TREBETAMNLAOT, SHICL Y MEORERS
BIh)DIIREEEE LD, RBEEEIRESH
TRALERIMIZ OV T, Ny FE TS 505, &
RMEDBEZ TH D, > T, KIEEOHEIZITRB

HAPLRIGHET ETBLZF 2BMURNTI Ny 7
DIBEDSHEITL, 13y F UK GHE b O
MU A e SN L7280, EFHIRETIIHG
~82NyF/H, Am*/H) BEOWHED+ 457 8
ThbEEZON, BEORL DM, ¥iE
G Rl & AT 2 B8 XS Z 0 b Db E

{752 END, 10 %iRfETH600 ¢/ HFERE DALFE
EEhAHEEZ NI,

AIFE D FAL H Yl > PCB i FE D4R A3 5
& Do ARILFREIRNIIFTE OVRREE#E I L T
HIIA VARG I CUE SIS TE 595, LA
BORHPERE D, ZOHIZOVTIIRESS
YMIOWMERBEENTSEL I, HWEERS
(BB T HMF%ER) 12 GC-ECD,
GC-MS (WEmBM : K~ F o MeER), GC-MS
(B35 - BoieeRl) #3%E L, Bt S g RaT
il ZHET T4 L THRHEL M EFERTAFET
H5b,
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Table 6 Physical property of treated oil as fuel

Items %Igesggagiﬂ Treated oil MethOd pf

(JIS K 2205:91) examination

Specific gravity (at 15C) [—]| (=0.84*) 0.86 JIS K 2249
Reaction [—] neutral neutral JIS K 2252
Flashing point (] >60 134 JIS K 2265
Viscosity [cSt] <20 6.5 JIS K 2283
Flow point [C] <5 <—42.5 JIS K 2269
Residual carbon [wt%] <4 0.01 JIS K 2270
Sulfur [wt%] <0.5 0.08 JIS K 2541
Water content [wt%] <0.3 <0.1 JIS K 2275
Ash [wt%] <0.05 0.01 JIS K 2272
Total generated heat [kcal/kg] | (=11000*?) 10950 JIS K 2279

%1),%2) Specific gravity and total generated heat

6. 7. 2. BEWLER

BEALER AT BV AE LB, #R BRI GE M e AL
*EMT A, BEFLETRECRETARROE
ALV TNy FUBE B oz, EYLET
BTEERYOSEE S BIFT, SEEFOEE
BETTONIDTEDL I EPMRTE,

FE R ALEL I S 005878 THEAKASRAMICHE S h b
Zenh, EROKEEELFT/ITETTRL, ¥
{14+%L 8 2375+~ PCB, £ Fux3
PCB DO KEEENVFEFIIEETHL, D120,
BEBALE OIREEIZ6. 7. 1. LRIBICEMEAREEC
£ % B 2 i E ARG CEE T ETECH 5,
9 v

SP 7ot A1 & 5 PCB 75§ o i & 58
B A, HE600 L0 RS % A ¥ AR BRI %
HWTBI o ER, BEL0 % T TOFHGMF
® PCB ¥ % GC-ECD # B D5 #H RFE TdH 5 20
ug/ kgl TR TEALZ EDHL PR o 72,

SLHER T OV B X OVESEEIMA 2 b AR

are shown as an example on the market.

FHAMETHALZENHLPE R o7,
TIETHET LBEEOEYMIIZE Y, BETOH
B D95 % LA E K S, REUEKOKE T
BEREEL 0T T T EVHL IR o7,
ARERME 0 5 ORI FRE A~ PCB £ O 3L i 13
BOONLZ o,
KiER»PS, SP 7uk AEOHELME 0 PCB
RVERESSFERE S Nz, T, EEUEREE LTLE
BECT 2 LEBERETHA I LIRERTE T,
(&EXH )
1) FEaktEn - EEYF A5 vol.s, (1994) p.223
2) JIIFREFIZA - PCB ALEHH (SP 7o+ R) (2o
W, S Y 7y 7 EER, vol.4l, (1998) p.90
3) (B) m¥EEEEYNEHEERAME . PR 6 EEAE
BEEY OB BT A A HRESE, (1995) p.75
4) BEHFWHIED,  FYETY—HTFTA -ECD-HAZ 1
RIS TT A =L BRYIEIY T 2=V (PCBs)
DEAEALEE, R, vol.d4, (1994) p.819
5) BEHE=II, . gy ) — 7 v kL HRGC/
HRMS %2 b bWz R1JIEILY 7 = =) (PCBs) @
ERMARFEM O, BIE(LE, vol.5, (1995) p.647
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