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Abstract: This study was performed to investigate the contents characteristics of hazardous oil wastes and wastes
of liquid fuels from different industrial process. In order to establish a hazardous waste list, samples of various
industrial discharge have been analyzed for 16 non-regulated inorganic hazardous substances (i.c., Cu, Pb, Cd,
CN, Hg, As, T-Cr, Cr*', Sb, Ni, F, V, Ba, Zn, Be, Se). In more detail, hazardous waste samples including
waste hydraulic oils, waste engine, gear and lubricating oils, waste insulating and heat transmission oils, bilge
oils, oil/water separator contents processing were collected from 37 workplaces and analyzed. We observed
that the most of the inorganic substances exceeded the proposed criteria in many samples. Especially the
concentration of Sb in heat transmission oil, bilge oil and gear & lubricating oils were ranged from 6 to 419
mg/kg whereas the proposed criteria is 50 mg/kg. The assessment result of hazardous waste in Korea according
to the EWC showed that the out of 24 processes, 16 belongs to absolute entry and 8 belongs to mirror entry.
In conclusion, we expect the outcome of this study to align the classification system of hazardous waste
management in South Korea with international legislations, and consequently contribute to reduce environmental
pollution as well as health risks by toxic wastes.
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Table 1. Details of sampling as per EWC classification

Method of analysis

No. of i i -
Process workplace hMy?iiEilrllfc ngral vtg:trzliill; Wa§ e Cutt.ing L.ubricg I.n sulq— fzirar-lrfro Fu.el PC.B Bil.ge Sludge Total
. oil . oil oil  -ting oil ting oil . oil oil oil
oil oil il
13 01 Waste hydraulic oils 9 3 3 1 1 - - - - - - 11
13 02 Waste engine, gear and lubricating oils 9 3 - 2 1 4 - - - 1 11
13 03 Waste insulating and heat transmission oils 6 - - - - 4 2 - 2 - 8
13 04 Bilge oils 2 - - 2 - - - - - - - 4
13 05 Oil/water separator contents 6 - - 5 - - - - - - 3 9
13 07 Wastes of liquid fuels 3 - 1 1 - - - - 4 - - 6
13 08 Oil wastes not otherwise specified 2 - - 1 - - - - - - - 2
Total 37 6 4 12 2 4 4 2 4 2 4 51
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Table 2. analytical method for inorganic substance

Inorganic substance

Digestion

Ba, Be, Cr, Ni, Sb, V, Zn, Cd, Cu, Pb

- ES 6902.1 (Inductively Coupled Plasma Atomic Emission Spectrometry)

CN - ES 6902.1

Hg - ES 6907.1 (Hg-Cold Vapor Atomic Absorption Spectrometry)

F - ES 6904.2 (F-Ultraviolet Visible Spectrophotometry)

As, Se - ES 6903.1 (Inductively Coupled Plasma Atomic Emission Spectrometry)

Cré* - ES 6906.1 (Cr®*-Ultraviolet Visible Spectrophotometry)
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Table 3. Concentration inorganic substances present in various processes waste

No. of Concentration (mg/kg)
Process
sample cd T-Cr Cu Pb As Cr® CN Hg
o 539 73 33 11.3615 19 68 0.0184
1301 Waste hydraulic oils 1 G364y (42201 2V (1~76)  (0.0241~120.5710) (3~58) (12~118)  (0.0006~0.0726)
. o 50 39 21 0.2455 6 0.0215
13 02 Waste engine, gear and lubricating oils 11 61 (46~55) (1~64) (~114)  (0.0462~13414) 2 (5-8) (0.0008~0.1792)
o L 169 126 102 0.0619 366 0.0007
13 03 Waste insulating and heat transmission oils 8 (60~496)  (49~507) 430 (4~531)  (0.0430~0.0818) 1 (0~1.460)  (0.0005~0.0013)
o 33 48 b 34 0.2226 4 0.0099
1304 Bilge oils 4 ©9~56)  (47~50) P (5-76)  (0.0709-0.6588) P (2%6)  (0.0049~0.0167)
. 169 414 106 0.4781 85 0.0376
1305 Oil/water separator contents 9 ND (55~243) (76~1.069) (10~343) (0.0070~0.6588) 0  (3-209)  (0.0005~0.1307)
. 60 131 83 0.4671 1 8 0.0870
1307 Wastes of liquid fuels 6 (s5-665815) (46-542) B 4335y (00736~09610) (1~2)  (7~10)  (0.0005~0.4319)
. . . 57 1 0.3331 0.0140
13 08 Oil wastes not otherwise specified 2 ND (0~114) (5-18)  (0.1500~0.5162) 53 15 (0.0008~0.0271)
Proposed criteria (mg/kg) 5 - 100 100 50 20 200 0.5

9 Arithmetic mean
 Not Detected

08¢

v 12 U1y SunoAd-ung



Characteristics of hazardous oil & liquid fuel waste discharged from various industries 281

Cd Cr
600 600
.
500 *
~ 900 .
2 T
g E)
E £
a 300
S 4w s
K -]
® 1o I .
£ £ m ¢ o
g $
o . c
c . . o
5] i ¢ ¢ o 10 o
. i . 0 0 4 .
0 . . . . . .
o+
T T T T T T T T T T T T T T
1301 1302 1303 1304 1305 1307 1308 1301 1302 1303 1304 1305 1307 1308
Cu Pb
2000 600
.
.
500
1500
El T am
= . =
g . £ <
Tz 10 € 300
o =]
-] =
g e
§ 500 % -
© . . e .
g . . proposed criteria
proposed criteria o __T____.___.__.__._____
. e R
0 . . 3 . . 3 s .
0 i ] . H ! . H
: " : r r : : T T T T T T T
1301 1302 1303 1304 1305 1307 1308 1301 1302 1303 1304 1305 1307 1308
As Cr(Vl)
140 70
120 . 60 .
*
~ 100 = 504
:
g @ £ 401
E H
60 £ 304 *
8 e e _broposed criteria £
3 g0 320___T____________prﬂ°£dﬂteﬂa
< c
S 38
D4 10 4
]
.
04 $ . . . 3 . . 04 . : H . . H .
1301 1302 1303 1304 1305 1307 1308 1301 1302 1303 1304 1305 1307 1308
CN Hg
1600 06
o5 __ proposed criteria
- - .
< . 204
o o
£ £
< c 034
£ Mo s
=
g £
< € 024
o 8 .
2 proposed criterial £
§ Wi——— e — o — PRI 5 .
(3] O 014
$ . . H
LN S S S S 2 R 06 P
T T T T T T T T T T T T T T
1301 132 1303 1304 1305 1307 1308 1301 1302 1303 1304 1305 1307 1308

Fig. 1. contents concentration of inorganic substances as per EWC code (regulation).
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Fig. 2. contents concentration of inorganic substances as per EWC code (regulation)

Analytical Science & Technology



€10T ¥ 'ON ‘9T 'IoA

Table 4. Concentration and range of inorganic substances present in various processes waste

No. of Concentration(mg/kg)
process -
sample Ba Be Ni Sb Se % Zn F
o 139 137 127 67 11 195 66
2 2)
1301 Waste hydraulic oils i ND (12~14)  (61~486)  (25~233)  (22~103)  (7~14)  (16~1237)  (0~580)
. L . 13 34 93 64 24 666 2
13 02 Waste engine, gear and lubricating oils 11 9.19 (12-14) (8-72) (25-236) (16~104) (8-78) (47~1.859) (0~13)
. . L 161 184 138 108 86 136 1
13 03 Waste insulating and heat transmission oils 8 388.23 (14-455) (70~520) (6~419) (14~450) (8~457) (0~478) (0~1)
. . 24 73 45 23 94 1
1304 Bilge oils 4 ND 14 (0~67)  (28~126)  (1591)  (8~47) (0~193) (0~3)
. 352 14 578 76 33 205 2,423 2
1305 Oil/water separator contents 9 (18-1,021)  (13~15)  (4-2374) (21~289)  (5-91)  (10~703) (2-9.294)  (0~4)
o 14 194 132 74 173 3,019
13 07 Wastes of liquid fuels 6 1,395.78 (13~15 (25-620)  (103~175)  (40~109) (8-987)  (0~14.792) 1
. . . 17 12 128
13 08 Oil wastes not otherwise specified 2 ND ND ND (16~19) (6~19) 24 (9~247) 1
Proposed criteria(mg/kg) 500 5 500 50 50 200 1000 500

¥ Arithmetic mean
Y Not Detected
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Table 5. processes listed in the hazardous waste classification (draft)

Inorganic substances

Category Sub-category Code EU list of waste exceeding standards Evaluation
13 01 01 Hydraulic oils, containing PCBs Cd, Be, Sb, Se, Zn AY
13 01 13 01 10 Mineral based non-chlorinated hydraulic oils Cd, Sb, Se A
.. 1301 11 Synthetic hydraulic oils Be, Sb, Se MP
waste hydraulic oils B L
13 01 12 Readily biodegradable hydraulic oils Cd, Sb, Se A
13 01 13 Other hydraulic oils Sb, Se, F M
13 02 04 Mm.eralv-base'd chlorinated engine, gear and Be, Sb, Se M
lubricating oils
13 02 13 02 05 Mlneral-pasgd ngn—chlormated engine, gear Be. Sb. Se M
. . d and lubricating oils
wasie engine, gearand. 3y g6 Synthetic engine, gear and lubricating oils ~ Be, Sb, Se, Zn M
lubricating oils Readily biodeeradabl . 3 lubri
13 02 o7 Readily biodegradable engine, gear and lubri- Be, Sb, Se M
cating oils
13 02 08  Other engine, gear and lubricating oils Cd, Cu, Be, Sb, Se, Zn A
1303 01 Elél};l:tmg or heat transmission oils containing Cd. Sb, Se A

waste irijul(iing and 1303 07 Mineral-based non-chlorinated insulating and ;- py, ge b se A
13 heat transmission oils heat trapsmlsm@ oils . .

13 03 08  Synthetic insulating and heat transmission oils Cd, Sb, Se A
13 03 10  Other insulating and heat transmission oils ~ CN, Be, Sb, Se A
13 04 13 04 01 Bilge oils from inland navigation Cd, Be, Sb, Se A
bilge oils 13 04 03 Bilge oils from other navigation Cd A
13 05 02 Sludges from oil/water separators Pb A

R . . . Cu, Pb, Cr**, CN, Ba,
Oil/wai; :)esparamr 13 05 06  Oil from oil/water separators Be. Ni. Sb. Se. V. Zn A
contents 13 05 07 Oily water from oil/water separators Be, Sb, Se, Zn M
13 05 08 Mlxtures of wastes from grit chambers and Cu, Be, Ni, Sb. Se. Zn A

oil/water separators

13 07 01  Fuel oil and diesel Be, Sb, Se M

13 07 Cd, Cu, Pb, Ba, Nij,
wastes of liquid fuels 130702 Petrol Sb, Se, V, Zn A
13 07 03  Other fuels (including mixtures) Cd, Be, Sb, Se, A

13 08

oil wastes not 13 08 99  Wastes not otherwise specified Ccrt* A

otherwise specified

9 Absolute Entry
Y Mirror Entry

5171% o2 3te maAl 3l &322 Ba, Be, o, EWC 13 05(F<FE8 7] H2)34 2 Be 14 mg/
Nl, Sb, Se, V, Zn, F &}=2o] Ut ek B8 S35} kg, Ni 578 mgkg, Sb 76 mgkg, V 205 mgkg Zn
Rom, I AIE Fig 22 Table 49 YERNSITE, 2423 mgkgl 2 YENGTH T8 3 Haa A8 E
voA FElEd 8Fol ek g &4 23 EWC (EWC 13 07) 6 7} A1 5.9 #2143} Be (1,395 mgkg).
(13 01) A slgsl= dlaghaold Abedagte Ni(d~2.374 mgke), Sb(103~175 mgke), Se (40~109 mg/
Z Be 13 mg/kg, Sb 127 mgkg, Se 67 mgkge| AL kg), Zn(0~14,792 mgkg)e] v HHE YEAT
), 7} &&9] A et 715(Be 5 mgkg, Sb 50 mgke, EWC 13 08(71} 2573 7/ #H71E) 3782 A
Se 50 mgkg)s = sFATH %3 EWC 13 02, 13 =5 233 A 8= YATH
03 34 L3 U3 Be, Sb, Se FEo] 2331 49 vA Fr1EEY 2348522 = EWC
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13 01 T& 53EBe, Sb, Se, V, F), EWC 13 02 &
A 4%=(Be, Sb, Se, Zn), EWC 13 03 3% 5%&
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Se, Sbyolt}.
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