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ZIAZFE 19030 21,471 3,707 #47767 12,652 117
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Results of Exposure Assessment

No. of No. of
No. Hazard Workplaee Exposed  No. of RCR o4(SOFL)
i Range AM %(>OEL
Employee  gamples . >LOD =10% =50% =100% >100%
=0

1 3°" ok 55 398 188 070.049 0.00  0.00 186 1 1 - - 0
Bk

2 El = 13 57 32 0712.76 114 310 27 2 3 - - 0
L1-tZ=

3 R00EF 4 8 12 0 0.00  0.00 12 - - - - 0
L 2o gt
H & ol 1 2 1 0 0.00  0.00 1 - - - -
ol g 37 289 104 07116.73 34.82  19.29 54 37 13 - -

133 12|

6 Z_]Eq] 7 4 28 17 070373 005 011 15 2 - - - 0
e o] 2 -

T oag= 8 37 23 070.339 007 011 14 9 - - - 0

€l =

8 fj ;Eii 1 2 4 0 0.00  0.00 4 - - - - 0
IEEERE

9 - 2 6 6 072457 042 1.00 5 1 - - - 0
=3

10 =g 2 6 6 0 0.00  0.00 6 - - - - 0

11 oA E 6 33 18 075514 052 136 15 3 - - - 0

12 olgkgopl 358 2721 1056 070.615 000 002 1026 23 7 - - 0

13 el 7 33 19 070350 0.04  0.09 17 2 - - - 0
R ER] ] . ] -

4 e 1 3 2 0 0.00  0.00 2 0




90---=25J18 JI=H50 e RH=SE AIS0H 28 A=A £ Soid 28
Results of Exposure Assessment
No. of No. of
No. Hazard : Exposed N, of RCR
Workplace -9 R AM 9%(>OEL
Employee  gamples  EC SIOD =10% =50% =100% >100% o OFE

2-°d| & Al -

15 s 2 1 6 070.390 0.07 0.16 5 1 - - - 0
2-°l| & Al

16 =olA g o] 1 0 4 0 0.00 0.00 4 - - - - 0
E

THE A
17 ]2:/}1 Al 12 120 45 070.159 0.00 0.02 44 1 - - - 0
gdF

18 i__] @l 23 206 90 0 0.00 0.00 90 - - - - 0
ol AREY

19 2 5 8 070.351 0.04 012 7 1 - - - 0
ol A~z R -

20 o}z o 13 183 42 0717.480 057 273 38 4 - - - 0

21 A4 € 2 50 11 070.378 0.06 0.14 9 2 - - - 0

22 zpEE 3 50 15 070.0706 0.03 0.02 15 - - - - 0

23 XAt " 1 4 2 070.067 0.03  0.05 2 - - - - 0

24 ZAAx R 1 1 0 0.39  0.08 - - - - 0
ZAko| A5

25 = 1 4 2 0 0.00 0.00 2 - - - - 0
aAd(L

26 EZE WEH 8 83 31 070.577 0.06 0.13 26 5 - - - 0
v} 2}o] A A))

27 E5d 15 119 47 072.330 028 0.55 27 20 - - - 0
= Elo

28 ;]_ﬂoﬂ 2ot 3 44 10 0 0.00 0.00 10 - - - - 0




Results of Exposure Assessment
No. of No. of
No. Hazard Workplace Exposed NeL o P AM <D RCR o4(OFL)
(o]
Employee  gamples >LOD =>10% =>50% =>100% >100%
EgEREE
29 ] e 1 3 2 0 0.00  0.00 2 0
EgEEa -
30 o 2l 15 74 46 0734.91 248  6.28 24 16 5 1 - 0
2 | iy
31 git}_e 13 164 30 0718.09 362 539 33 39 8 - - 0
32 n-gAk 158 36 0720.94 200 392 18 13 5 - - 0
33 e 53 14 071.055 0.14 0.36 12 2 - - - 0
34 FIIEF) 28 69 61 070.037 0.01 0.00 30 29 2 - - 0
=3 -
35 fau( 22 168 65 070.743 0.11 0.18 23 18 20 4 - 0
92 uXE)
ﬂ’ lg_l 1 - _ _ _
36 25 ae 5 22 12 070.002 0.00  0.00 7 5 0
37 YA(F%) 4 8 7 0 0.00  0.00 7 - - - - 0
JACHS
38 AF7Es 1 0 1 0 0.00  0.00 1 - - - - 0
=)
HA(EE
39 AF71ss 1 0 2 070.0004 0.00 0.00 2 - - - - 0
=)
ol 7y w
40 E,O N _K.L:Ul 155 33 246 070.266 0.00 0.02 171 73 2 - - 0
713818 =
vl 9 17} 0.000170.0
41 asiare 1 14 5 002 0.00 0.00 5 0
42 Absteloi) 1 5 2 0.011470.0 0.01 0.00 - 2 - - - 0




92---=2FJ18 JI=H50 e RH=SE AIS0H 28 A=A £ S0id 28
Results of Exposure Assessment
No. of No. of
No Hazard Worl%place Exposed N, of RCR ( )
’ R AM SD 2% (>0OEL
Employee  gamples 8¢ SLOD =10% =50% =100% >100%

i3 159
2bslold( -

43 %) 4 47 44 070.298 001 0.05 37 7 - - - 0
REl
dFu e

44 3= ( 21 180 55 070.99 017 025 24 30 1 - - 0
=&5E7)
dFuFe

45 3= ( 1 2 4 0 0.00 0.00 4 - - - - 0
+)

A3} E

46 ;LQ TEr 7 20 17 070.0026 0.00 0.00 17 - - - - 0

47  FR(FEH) 3 7 5 070.0024 0.00 0.00 4 1 - - - 0
Absld B3

48 3% 220 334 404 072.632 0.17 0.38 183 170 50 1 - 0

o

IHEH T -

49 [ 2 12 3 070.0014 0.00 0.00 2 1 - - - 0
aAsdaF
7] 3= ( ~

50 e 38 39 78 070.0018 0.00 0.00 66 12 0
37tshst =)
(=

51 £3E8A 3 17 7 070.0125 0.00 0.00 7 - - - - 0
)
ERPVRE = ~

52 zhﬂ = 1 1 g 00147005 004 0.3 - 2 - - - 0
a 8

53  FAks) 10 174 62 070.1463 0.03 0.04 6 56 - - - 0




I, A2A9---93
Results of Exposure Assessment
No. of No. of
No. Hazard Worl%place Exposed N, of RCR ( )
) Range AM SD %(>0OEL
Employee  gamples & >LOD >10% =50% =>100% >100%
5
54  H3FEA 1 2 4 070.0004 0.00  0.00 - - - - 0
55 A4k 3 3 5 0 0.00  0.00 - - - - 0
56 A4k 3 1 7 070.0062 0.00  0.00 6 1 - - - 0
57 w57t 1,857 20,481 5344  071.4305 0.13 0.10 716 1,749 2714 161 4 0.076
FEE
58 (¥ IZ= 38 190 76 070.5344 0.16 0.10 - 14 56 6 - 0
Jol)
71 €} -
59 PRt 35 158 72 073.8376 030 054 7 63 2 - - 0
2] 7 2HSi
0, )30% 0.37670.47
60 kol 2 5 3 5 043 0.05 - 3 - - - 0
FEAAEX
erE
61 (fF29F2H 7 48 20 071.1699 033 014 2 17 1 - - 0
% ol3})
5 A2 (
255 9]
62 7|EF EE 21 67 42 070.9495 038 0.24 2 4 25 11 - 0
%—y
£914)
8 & ¥ 5
63 . 162 349 282 073.66 033 0.36 16 207 58 1 - 0
64 Tl 4 58 10 0.38173.40 1.20 1.07 - 1 7 2 - 0




94382 Jl=H S AM20| 25 AEIEAM L S0 B2
Results of Exposure Assessment
No. of
No. Hazard Exposed N, of RCR ( )
) Range AM %(>0OEL
Employee  gamples & >LOD >10% =50% =>100% >100%
1
65 7R 15 6 071.070 0.38 050 3 1 - -
66 W e 10 6 0725.902 6.86 11.15 4 1 1 - -
0.23 ~
A7 - - -
67 A 17 6 1363 062 049 4 2 0
o} -
68 wU(Aks} 6 2 0.01370.12 0.07 0.08 - 2 - - - 0
[e) SR=1 = o
E‘l‘u]'ﬂ.)
69 4t 3 6 070.314 0.14 0.15 6 - - - - 0
IR
70 Sdn|xE 2 4 070.12 0.06 0.06 1 3 - - - 0
FEA)
71 JHEE 9 3 0.314 0'42 0.00  0.00 - 1 2 - - 0
72 HE 3 1 0.22856 0.23  0.00 1 - - - - 0
A (A 0.01170.90
73 2a) 3 3 3 0.28 0.28 - 4 4 - - 0
EAHA
e 0.06670.25 B - B
74 Graphite 3 3 9 019 0.11 1 2 0
A5A9])
SA(HA 0016 ~
75 HEA 12 10 '0354 0.10  0.06 - 8 2 - - 0
A A9) '
76 SAFEA 21 12 0.04570.91 029 0.29 - 7 5 - - 0




Results of Exposure Assessment
No. of No. of
No. Hazard ) Exposed RCR
Workplace No. of R AM sSD 9%4(>
Employee  gamples 8¢ SIOD =10% =50% =100% >100% o OFE
zg4) 4
SR
i t@*g&l\}[)ﬂ 40 358 127 0 7 04188 0.01 0.03 81 37 9 - - 0
A 3,197 2,725 3,008 187 4 9,121
(%) 33z gl 30 (299 (3300 (2D (0044) (100)

* DB % stet=de] gAd 227t gE2A x715 dden, &

ol
hines
1
>
to
S|
il
2}
un
ul)



962518 JI=SHS [HE [HSE AIS0H 248 AEIXA 2 Rold E2F

) CNC 34 Hes A5 AIdE 3
O CNC &4 F vekaS #Fs5te] 201430 HAAAHZSAHS 35 AI9H
o] EAE <F& 3-29>9 mAS HWEES FHFshe A e 3630l%e
W, &5 e 224 e 289, F AR o 10419, dWeed 7
=2 =E3TTS B X AR YA Aol 98 SEAE =&
Hal e Ao 2 Hitrx|7F 9147 ppmolFow, FHojate 116.74ppm o=
=Z715(200 ppm) 9] 50%E =¥ek Aoz e

<& 3-29> CNC &4 < "e2S HAwshe A =5 54
ARk A4 %ix&; . %1_1?) (pjsrr% (pgprr% (p;Jm)
G M sk Gk 20 4 9.64 0.00 30.90
GO 9 etk A& 2 4 2.10 0.00 4.83
SRR A& 10 5 6.23 0.00 8.94
GEE L A& 22 5 1.28 0.00 4.33
DIk A& 4 2 8.35 479 11.92
o2k A& 4 2 2.88 1.33 4.43
ek A& 9 8 0.86 0.00 3.87
oF Qll stk A& 11 3 0.00 0.00 0.00
LR Mg 3 2 16.13 9.77 22.50
-k A& 5 2 0.00 0.00 0.00
R A& 21 5 9.22 2.79 23.85
1A stttk A 3 2 0.00 0.00 0.00
Bk A& 3 2 0.00 0.00 0.00
of gk Eols 1 1 38.90
BGswstestok o) - 1 2 0.00 0.00 0.00
Fol] 2= sk ke ksl 6 2 0.00 0.00 0.00
T Rskockokok il 14 4 0.00 0.00 0.00
G978 R otk Ly 2 2 0.00 0.00 0.00
G/ ek 737 9 2 91.47 66.19 116.74
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2 52.93 51.01 54.86

10

7371

G ol] o] sksk ok

24.30 1.01 56.43

4

737

(Z;)Oé] o] skoskoksk

1.64

0.14
0.00

0.98

17

37

G 2k
LRl ok

26.05

7.02

77

9.00

7371

AJ R skskok ok

0.00 0.00

0.00
63.82
19.81

15

7371

o} o] sk

1

371

Zskk

54.23

0.30

6

14

77

] Afol] o] #5%

4

N

]

0.01
0.00

0.00

0.00

0.00

0.00

737

iﬂ Ql*

47

ﬂ]\ﬂ}****

0.00

32

o

70

CREE

1.30

0.00

0.61

13

o

FoE]

1.04 1.73

0.00

1.39

i

0

0.00

0.00

10

A

R
No

0.00
0.00

0.00

0.00

0.00
0.00

An

AH

Ao

B Ab7 ]k

i
_zTu

0.00

i

o

[

No

A sk

116.74

0

104 10.19

298

Total

O CNC &

Z}A] &AL

=
=

710l 2430w A A T 66.71%

73
ARom ZLEA == AL A7
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<3 3-30> CNC &4 < "e2 HAFA G A9 54

A9 A4 &4 () Z225(%) AN =FON) %3 T (ppm)
& 13 117 46 4.36
371 11 83 33 24.49
i 3 49 7 0.67
o 2 20 6 0.00
o) 1 1 2 0.00
i 2 18 4 0.00
=5 2 7 3 0.00
Bk 1 1 1 38.90
&k 1 2 2 0.00
A 36 298 104

99.8

99 A1

98 1 ® Gyunggi-Province
95 A O Other Area

90

80 -
70 A

50 A

Probabiity, %

30 A
20 -
10
5
2 4
1 4
0.5 T T T T T T
0.0001 0.001 0.01 0.1 1 10 100 1000

o]

Methanol Exposure Concentration, ppm

(29 3-1] A71=<F 1 ¢ A
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100--250t8 J|=HS0 HE RHSE AMS0 25 AEIAM 2 S &
=4 %&4  hibited substances* (pH 82dA))
75-09-2 v Zz 2 e o A %DB 2 )
1LI-gE=2=2-
-00-6 o Al E Fed
1717-00-6 _Eeozdg A EDB B3
LSk
71-55-6 E} - o A EDB B e
1-BEHEZ
106-94-5 7 O AEDB EERxS]
_ VKIS-VSI-IGM_Sub
_ TERZ pH =] Al
141-43-5 of gk-&ofnl e] AzxPA  AEDB } stances with limit ]
=4 (pH &7A)
valuess
_ VKIS-VSI-IGM_Sub
2-F-E Aol & - .
111-76-2 o o} AzdA  #AEDB stances with limit HER
= values
107-21-1 gzl o A %DB
78-83-1 RlE = 7 & A
BN .
67-63-0 gme AZ = A
EfEFEg - B 99
— — 2L s
79-01-6 g o A 3%DB 1o
2ETE 715
o A1 y
8052-41-3 e O Az A (Wo] 20 )

# VKIS-VSI-IGM_Prohibited substances
“” VKIS-VSI-IGM_Substances with limit

fluids)

(MWF acc. to DIN 51393 for Metal working fluids)
values / concentration limits(MWE acc. to DIN 51385 for Metal working

(D) 4% FEATH 51 44
O F&7befrol tsl Sea430ds e 224 (@)l wE 49l 3071 Al
ARF Q% ASAIE 2RASD), A9 =E0 @b %), A4 53
TLEAG(), 54 W =FH @l %) g <F 3-32>9 29
O A% FE A2 FEATH 54 54 22A7 M wow], A}
AU =2 E@b 9% EXe T 9 FE 4T B AFE] PS



DLO]—J:HL O] =

& M

<3 3-32> AAEF 48 o571 =5 2224 & 2 == v&
= F EAA

o e E e B a0

30399 19 e AEA RE A% 6410 85332 751 200931 3.19
33099 ey T HEH EIEAEE AT 070 14883 853 79918 159
29199 19] 7|E AutEAE J)A A2 1174 11887 988 25886 454
o1zt HEA B T TAE A 00 esss 167 sesu2 127
29294 F% 2 =Y Az 1079 12473 865 21438 503
26299 19 e AARE A2 827 60937 136 221,832 037
31114 Au PAREE Az 626 8190 764 130773 048
29220 71e} HEEZI A Az 607 7208 832 11,046 550
30320 AEA AAE HE Azl 571 9888 577 32915 173
29141 Ewloly W Eewoly Az 498 3018 165 4737 105
20133 §f, @B = FAREA A xS 455 6413 7.09 10,248 4.44
25099 5 1T EIEE FEEAT 39 5p12 743 21328 206
29299 19] J|EF E5EAE s A2y 428 8336 513 17,726 241

25941 w&aY 9 AR A9 350 4286 817 5145 6.80
30310 AEA AAE HE Az 341 4977 685 15213 224
95020 19] e BEIbEY 35 3952 822 9992 325
24121 A7 4R 2 FE A Az 32 6209 511 16997 1.89
31111 24 A% 304 40912 074 76223 0.40
31322 FEE HE A2Y 302 3362 893 8814 343
20271 WHEA AZE J1A Az 294 4133 711 31905 092
20142 71 2 FHAGGA Az 288 2177 132 2812 102



10222012 JI2HE0 B2 SHSE ASH 2ot AHZA 2 S84 22
=5 =74

2= SF ;l(f; %%%(S ?‘{/E) ;ﬂ(c) ?‘{/g)
pazz2 5T WEHE R OSAAT o5 0015 861 5185 486
98000 18] 71E A7]AH] Az 250 4850 515 16,165 155
20120 #H717] Az 23 2008 113 3112 758
24132 A% A% 924 2701 829 5731 391
25119 71E 24 BEAE A2 224 3825 586 14144 158
20210 =9 2 d¥E VA Axd 224 3139 714 4626 4.84
06099 Sipl JhyT T EIEAEE AL 009 2131 981 45030 046
74100 AFRQAA A TE] AH) 29 207 1636 127 32248 064
B3 B4 2ATEA AR 206 2348 877 8857 233
75120 A EEY 202 4307 469 203940 0.10

(2 4%H e 54 S0

O vlgh&el] el SFaazIts e 222 Fa)d e &9l 3071 AAE
T AT, ARARIE E2AED), AFEW =E3hE@b (%), dA 54 =

A(c), 54 Wl =FHE(a/c (%) v <E 3-33>3 2+

WAL ALY HEE 54 FAA A Be 19 A4, 89
A9), BE Az Sol WBe 7 2RA} BEd 08 FFRLNA SHo)
= A9 ABAAS, Welsh, 93 B4 AE 14 5o BHoz
22 AESHE 99 AGTEAY ALAAE FPA ek, ok g
& wE AYPoR AYS BT Aol Agets Ao 1



<E 3-33> AAEF 4FE vEgs =5 224 F R =5 e
2= A% qE AsAL ab SHA A
=@ 9D (%) 2 (%)

W12 s A 3165 83578 379 93630 338
26299 e AARE A2 2619 21638 121 221832 118
31114 2041 25656 835 130773 164
26329 1366 14178 963 11683 117
20302 3% 20665 642 30814 430
20499 1,062 15653 672 31465 3.34
33999 918 18515 496 79918 115
30399 915 66,149 138 200931 0.46
26221 s 2 905 11958 757 18287 A%
86101 813 8283 098 185580 044
20111 804 11448 702 11754 684
21210 T 20767 371 14559 530
20271 & 1A A= 738 8132 908 31905 231
20119 733 8159 898 13453 545
31111 576 49174 117 76223 0.6
20421 565 6103 926 9223 613
75120 490 14958 328 203940 024
41225 % a1 7782 605 18877 250
30121 oA g A5 Az 20 6185 068 86502 049
21101 o|opg 3 395 530 745 AT 959
739090 3ol LT 391 8895 440 24748 158
21300 E§F 2 314 6383 492 7076 44
20200 19] e} S5 300 6424 467 1772 169
0120 Jler FF A 208 19318 154 18217 164




10422012 JI2HE0 B2 SHSE ASH 2ot AHZA 2 S84 22
25 983 2GR0 69 jf) S 2
22212 Zelsd "E AE 9 3 A2 279 3789 736 7893 353
42209  71E} AEAMY] 4R FA 264 19907 133 37274 0.71
96999 7] *%E} Fel EFEA S NS g3 ga3 370 45030 053
98009 19 71e} A7)AH] Az 236 10988 215 16165 146
70111 =4, 348 B2 A= A7 226 8302 272 5312 425
2312 AFE Fz2Y 219 3203 684 5497 398
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Amount
Semi-
Compobent Function - Straight oils Soluble oils synthetics Synthetics
Water Actsascoolant  Dissolved 5-40 parts/ 10-40part/ 1040 parts/
solvent, diluent  10-500 ppm/ 1 part 1 part 1 part
wil concentrate concentrate concentrate
Mineral oil Carries 60%-100% 30%-85% 5%-30% b 4
Tubricati
Emulsifier Emulsifies 1 5%-20% 5$%-10% 5%~10%
Chelating Tie up ions in 1 0%-1% Pi-1% 0%-1%
agents solution
Coupling Stabilize b 1%-3% 1%-3% 1%-3%
agents
Viscosity Manintain ] 1 b4 1
index viscosity
improvers
Detergent Prevents deposit § § § §
formation
Plasticizer Reduces b4 § § $§
tackiness
Antimist agent Reduces misting § § b b4
Antiweld Prevents welding  0%—20% 0%-20% 0%-10% 0%-10%
agent
Oiliness agent Increases film § 1 1 1
strength
Surfactant Reduces surface 0%-10% 5%-20% 10%-20% 10%~20%
wetting tension
agent
Dispersants  Prevent fine § b 1 b4
agglomerstion '
and deposit
formation
Passivator Prevents staining § b b 4 b
Anti-foaming Prevent foaming 0-500 ppm 0-300 ppm 0-500 ppm 0-500 ppm

agents



2%5%
0-500 ppm
10%-20%
0%-2%
0%-10%

2%-5%
0-500 ppm

0%-2%

0%-10%

10%-20%

0-500 ppm

2%5%
3%-10%
0%-2%

by

i :hak
0%-10%

Masks odor
film barrier
rial and fimgal

inhibitors,
anti-rust
bioresistant

Alkaline reserve  Acts as buffer

Dyes

Corrosion Prevent rust

Biocides, Control bacte-

Extreme pres-  Act as reaction 0%40% 0%—20%
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Component | Function Neat oils | Emulsifiable oil | Semi-synthetic | Synthetic |Examples of chemical
MWF MWF MWEF agents
Water Acts as coolant, solvent - Usually more Usually more than | Usually more
and diluent than 80% in 90% in diluted than 90% in
diluted MWF MWF diluted MWF
Petroleum, Lubricates 60-100% 30-85% 5-30% - Naphthenic or paraf-
vegetable or finic mineral oil, lard
animal oil oil, rapeseed oil
Synthetic Lubricates - = * 5-30% Glycol ethers and
lubricant esters, polyglycols,
fatty acids
Emulsifier, Emulsifies, forms a - 5-20% 5-10% 5-10% Fatty acid soaps, fatty
surface active | stable emulsion with acid alkanolamides,
agent water petroleum sulfonates
Extreme Improves pressure 0-40% 0-20% 0-10% 0-10% Zinc dialkyl-dithiophos-
pressure durability of the phates, chlorinated or
additive lubricant film sulfurized hydrocarbons
Corrosion Prevents rusting 0-10% 3-10% 10-20% 10-20% | Fatty acid alkanolami-
inhibitor des and other fatty acid
derivatives, alkanola-
mine borates
Surface wet- | Improves coverage of 0-10% 5-20% 10-20% 10-20% | Alcoxylated alcohols
ting agent the metal surfaces for and phenols
lubrication
Anti-welding | Prevent welding 0-20% 0-20% 0-10% 0-10% Chlorinated or
agent sulfurized paraffin
Coupling Stabilizes the emulsion - 1-3% 1-3% 1-3% Fatty acids,
agent glycol ethers
pH adjuster Acts as buffer control - 2-5% 2-5% 2-5% Alkanolamines,
and stabilizes pH alkali hydroxides
Chelating Stabilizes, binds free - 0-1% 0-1% 0-1% Ethylenediamine
agent metal ions in the fluid tetra-acetic acid (EDTA)
Antimicrobial | Prevents bacterial - 0-2% 0-2% 0-2% Formaldehyde
agent and fungal growth, liberators,
preserves isothiazolinones
Antifoam Prevents foam 0-500 ppm 0-500 ppm 0-500 ppm 0-500 ppm |Silicon oils, waxes
agent formation
Dye Dyes, leak detection * 0-500 ppm 0-500 ppm 0-500 ppm | Azo-dyes
Viscosity Maintains viscosity ¥ - - - Polyolefins
index improver
Detergent Prevents deposit * * * * Fatty acid soaps
formation and
improves phase mixing
Plasticizer Reduces tackiness - * * * Polymeric ethers
Anti-mist Reduces misting ¥ * - - Acrylate copolymers
agent
Odorant Masks odour k3 * x Pine oil, limonene
Antioxidant Prevents oxidation of ® * = Aromatic amines
the lubricant oil

* usually present in the MWEF class

[e)
=8
gelo] 7hset = (DFG, 2003). 1 W] Wrfsto]
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Concentration
No. Class of Substances Uses in %  Examples of Substances
w/w(approx.)
) solvents, . .
1 Monohydric alcohols . up to 10 isopropanol, isobutanol
coupling agents
solvents,
. . ethylene glycol,
2 Polyhydric alcohols coupling agents, up to 20
L. propylene glycol
lubricity improvers
solvents,
Ethers and esters of . ethylene glycol n-butyl
3 ) coupling agents, up to 10
polyhydric alcohols L ether
lubricity improvers
) ) ) o dicyclohexylamine,
4 Aliphatic amines neutralizing agents up to 25
MEA, DEA, TEA
antioxidants, mainly in ) .
) ) o diphenylamine,
5  Aromatic amines non-water-miscible metal up to 20 .
. . N-phenyl-1-naphthylamine
working fluids
Aminocarboxylic  acids
. - 4 EDTA,
6 and their derivatives complexing agents up to 20 ) .
] polyaspartic acid
(complexing
o 3-iodopropynyl
7 Carbamates fungicides up to 05
butylcarbamate
o rape seed oil,
Natural andmodified fats . .
8 o lubricity improvers up to 100 lard oil,
(lubricity .
coconut oil
. . L. undecanoic acid,
in neutralized form: -anionic . o
. isooctanoic acid,
) ) ~ surfactants, —lubricity ) ) .
Aliphatic carboxylic ) isooctanoic acid,
) ) improvers, —corrosion ]
9 acids and theirr salts | . ) . up to 20 copper(I) citrate,
inhibitors in not neutralized . .
(soaps) tartaric acid,
form: . .
L naphthenic acids,
~lubricity improvers o
oleic acid
10 Carboxylic acid amides corrosion inhibitors up to 10 fatty acid alkanol amides,
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Concentration
No. Class of Substances Uses in %  Examples of Substances
w/w(approx.)
saturated/unsaturated
and related compounds
C12/C18
Carboxylic  esters  of
monohydric and
. . methyl esters,
11 polyhydric alcohols of lubricity improvers up to 10
. butyl esters
the fatty acids and fatty
acid mixtures
benzyl alcohol
12 Aldehyde derivatives biocides up to 5 mono(poly)hemiformal,
hexahydrotriazines
L o o alkenyl succinic acid
13 Succinic acid derivatives  corrosion inhibitors up to 5 .
anhydrides
14 Polyalkylacrylate adhesive agents, o5 polyalkylmethacrylates
.. .. up to
copolymers anti-mist additives (PMA)
benzoic acid,
Aromatic carboxylic o 6,6',6''-(1,35-triazine-2,4,6
15 ) corrosion inhihitors up to 20 o ) )
acids ~triyltriimino)trihexanoic
acid
4-tert-butylphenol,
biocides, o—phenylphenol,
16 Phenols o up to 3 .
antioxidants tert-butyl-4-hydroxyanisol
e (BHA)
2-benzimidazole — carbamic
acid methyl ester
" Heterocycles containing  corrosion inhibitors, w1 (carbendazim),
.. up to
N or N and O biocides 1-hydroxyethyl-2-heptadec
enyl imidazoline,
1H-benzotriazole
Heterocycles containing  corrosion inhibitors, 1,2-benzisothiazol-3(2H)-o
18 o up to 0.1
N and S biocides ne
Salts  of  naphthenic anionic surfactants,
19 . o up to 10 Na naphthenate
acids corrosion inhihitors




Concentration
No. Class of Substances Uses in %  Examples of Substances
w/w(approx.)
) o salts of  mono or
Synthetic alkylaryl  anionic surfactants, ) )
20 o up to 20 dialkylbenzene sulfonic
sulfonates corrosion inhibitors )
acids
L. Na salts,
anionic surfactants, .
21 Petroleum sulfonates o up to 20 Turkey-red oil (sulfated
corrosion inhibitors .
castor oil)
22 Organic Si compounds defoamants up to 0.1 silicon oils
boric acid(neutralized) and
its salts
boric acid alkanolamine
23 Boron compounds up to 40 . .
condensation products with
primary, secondary,
tertiary alkanolamines
L molybdenum disulfide,
24 Molybdenum compounds  lubricity improvers up to 1 .
ammonium molybdate
elemental sulfur,
25 Sulfur compounds lubricity improvers up to 10 ) )
dialkyl polysulfides,
dithiocarbamates
) neutral alkyl phosphates,
Organic phosphorus o )
26 lubricity improvers up to 5 acid monoalkyl phosphates
compounds )
and their salts
triphenylmonothiophosphate
Sulfur/Phosphorus L
27 lubricity improvers up to 5 s
compounds .
alkyl dithiophosphates
chlorinated paraffins with
28  Chlorine compounds lubricity improvers up to 100 40 -70 %w/w chlorine,

chlorinated fatty acids
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Concentration
No. Class of Substances Uses in %  Examples of Substances

w/w(approx.)

mineral oils
- paraffinic base mineral
oils
29  Hydrocarbons base oils up to 100 - naphthenic base mineral
oils
- mixed base mineral oils
poly—a-olefins (PAO)

quaternary ammonium
salts,
30 Other compounds . )
1,2-dibromo-2,4-dicyanobut
ane

S 2A3E A2 Henriks-Eckerman(2008) & 4+ <
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A3} (Henriks—Eckerman et al. 2008)

Concentrations (%. w/w)

Accordance with SDS

Analysed compound Range Median x/n
Alkanolamines and alkanolamine derivatives

Monoethanolamine 1.4-11 7.2 4/12

Dicthanolamine 20-39 21 1/3

Triethanolamine 5.9-26 11 1/7

Methyldicthanolamine 10 1/1

Triethanolamineborate 5.3-24 10 1/7

2-Amino-2-ethyl-1.3-propanediol* 0.06-0.39 0.09 0/3

Amino-2-propanol 0.09-2.3 1.4 0/5

Morpholine® 1.7-4.6 3.6 3/44
Formaldehyde®

Total formaldechyde (free and casily released) 0.002-1.3 0.59 0/17
Biocides other than formaldehyde releasers

Benzisothiazolinone® 0.011 1/1

Octylisothiazolinone 0.036 0/1

Iodopropynyl butylcarbamate 0.0002-0.089 0.0021 19
Colophonium®

Resin acids 0.41-3.8 1.7 0/7
Other mass spectrometric-identified allergens

U-Ph\:nylphcno] 3 0/1

n, number of concentrates containing the analysed compound: SDS, safety data sheets; x, number of products, where the analysed
additive was declared in the safety data sheet of the corresponding product.

#Added as such or indicates addition of Bioban CS 1246 (7-ethylbicyclooxazolidine).

PAdded as such or indicates addition of N,N-methylencbis (5-methyloxazolidine).

“Indicates addition of N,N-methylenebismorpholine.

9Declared as methylenebismorpholine.

Classified as skin sensitizer in the EU.

O olelat Selgdol mig 24 Q7oA 2o gm AR Al vl
H%. FUATAAE Ao] FeAEdsntAn IUAERE FEF
Fol ALgA FES AR FAW § B fABA dAAE N G
Sfolu} 71ES B AGAT] FR1E, o AdE SU Skl EAL.
sole FHwzd HFHIT Sol Fold fuEd Z=g Aum 9
(VKIS-VSI-IGM, 2012). ©] ARE FABAL B2 =%7]F A4 B4 5o
WA B2 AT o] FLATH AR BEL nostEd §89
5 A e AR Besed L1
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T PEE: s
2-bromo-2-nitro-1,3-propanediol 52-51-7
2-methylamino-2-methyl-1-propanol (MAMP, secondary amine) 27646-80-6
Amines, secondary, forming carcinogenic N-nitrosamines of category Ao
2
Barium salts, with the exception of barium sulphate A58 S
Benzo—(a)-pyrene (BaP), as indicator for polycyclic aromatic

50-32-8
hydrocarbon (PAH/PAK)
Bis-(2-ethylhexyl)-phthalate (DEHP) 117-81-7
Boric acid 10043-35-3
Carbendazim (2-(methoxycarbonylamino)- benzimidazol) 10605-21-7
Chlorinated paraffin, short-chain (C10-C13, SCCPs) 85535-84-8
Compounds,  splitting off secondary Amines (e.g. Amides) Amines, Ao
secondary
Diethanolamine  (2,2"-Iminodiethanol) 111-42-2
Ethylenediaminetetraacetic acid and its salts (EDTA) 60-00-4
Prohibited ~_ Morpholine 110-91-8
substances morpholine  releasing compounds (e.g. Methylene-bis—morpholine / 95001
Bis— morpholino—methane)
Nitrite and nitrite releasing compounds (e.g.
. . 2224-44-4
4~(2-nitrobutyl)-morpholine
Nonylphenol 25154-52-3
Nonylphenol, ethoxylated 9016-45-9
Ortho boric acid, sodium salt 13840-56-7
Polychlorobiphenyles - PCB (42 % Cl) 1336-36-3
Polychlorobiphenyles - PCB (54 % Cl) 1336-36-3
Silicon oils (Polydimethylsiloxanes, PDMS) 63148-62-9
12179-04-3
Sodium tetra borate 1303-96-4
1330-43-4
Sum ,TEQ“ Polychlorodibenzodioxins and poly— chlorodibenzofurans; 1746-01-6
lead component 2,3,7,8- TCDD ,Dioxin®
Terphenyl, chlorinated - PCT 61783-33-8
Tri-hydroxymethylnitromethane) 123-11-4
Restrictions 1,3-Bis-(hydroxymethyl)-urea 140-95-4
of use 1-phenoxy-2-propanol 770-35-4
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2-Phenoxy-1-propanol (Mixture) 4169-04-4
N-cyclohexyl-hydroxydiazen—1-oxide, potassium salt 66603-10-0
(N-cyclohexyl-N-nitroso-  hydroxylamine, potassium salt, K-HDO)

Thiabendazol (2-(thiazole-4-yl)benzimidazole) 148-79-8
1,6-Dihydroxy-2,5-dioxahexane 3586-55-8
1-hydroxyethane-1,1-diphosphonic  acid and its sodium and potas— 2809-21-4
sium salts, HEDP 7414-83-7
2-methyl-2,3-dihydroisothiazol-3-one (M) 2682-20-4
2-methyl-24-pentanediol (Hexylene glycol) 107-41-5
3-iodo-2-propynyl-n-butylcarbamate ~ (IPBC) 55406-53-6
Adsorbable organic halogen compounds (AOX) ARG
Amines, primary and tertiary, free and blocked, not subject to Ao
labelling (group indication)
Amines, primary and tertiary, free and blocked, subject to labelling A= 9S
Amines, secondary, which do not form carcinogenic N- nitrosamines 101-83-7
category 1 or 2 (e.g. dicyclohexylamine)
Animal raw materials AE9S
Benzotriazole 95-14-7
Benzotriazole, substituted (e.g. Tolyltriazole) 136-85-6
Declarable Boric acid 10043-35-3
substances Boron compounds, organic A= 8e
Chlorinated paraffin, medium chain (C14-C17, MCCPs) 85535-85-9
Complexing  agents, relevant for waste water treatment (except Ao
EDTA)
Copper and copper compounds 7440-50-8
Dipropylene glycol 110-98-5
Dllfrol?ylene . glycol (1,1"-oxy—dipropan—2-0l, 110-98-5
2,2 ~dihydroxydipropylether)
Dyes A2
Fatty alcohol ethoxylate (C12-C15, linear with < 5 EO) A58 S
Fatty alcohol ethylate (C12-C15, linear with 5 -10 EO) A8 S
Formaldehyde (as contamination or by splitting off from formaldehyde 50-00-0
depot substances)
Fragrances (masking products) A=
Glycerol 56-81-5
Heavy metals and heavy metal compounds (except Cu, Ba) A58 S
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N,N-methylene-bis(5-methyl-oxazolidine) 66204-44-2
N-butyl-1,2-benzisothiazolin-3-one  (BBIT) 4299-07-4
N-Formals (e.g. 5-Ethyl-3,7-dioxa-1-aza-bicyclo[3.3.0]-octane T747-35-5
N-phenyl-2-naphthylamine 135-88-6
Octylphenol, Octylphenol ethoxylates 140-66-9
O-Formals (e.g. Benzyl alcohol-mono(poly)hemiformal 14548-60-8
O-phenylphenol  (Biphenyl-2-0l) 90-43-7
Organomodified Siloxanes A58
Phenols AR

1303-96-4
sodium-tetra horates 1330433
1332-28-1
Tall oil distillates (distilled tall oil, DTO) 8002-26-4
Triethanolamine (2,2°,2”"~Nitrilotriethanol) 102-71-6
1,2-benzisothiazol-3(2H)-one 2634-33-5
1,3 5-tris—(2-hydroxyethyl)-hexahydro— 1,3 5-triazine (HHT) 4719-04-4
1-aminopropan-2-ol  (Isopropanolamine) 78-96-6
2-(2-aminoethoxy)-ethanol  (Diglycolamine) 929-06-6
2-(2-butoxyethoxy)-ethanol (Butyl diglycol) 112-34-5
2,6-di-tert-butyl-p-cresol  (Butylhydroxytoluol (BHT)) 128-37-0
2-amino—-2-methyl-1-propanol (AMP) 124-68-5
2-aminoethanol  (Monoethanolamine) 141-43-5
2-butoxyethanol (Butyl glycol) 111-76-2
OEL/concen 2-hexyldecan-1-ol 2425-T7-6
tration 2-methyl-2,3- dihydroisothiazol-3-one mixture in ratio 3:1 (CMI/MI) 2682-20-4
limits 2-octyl-2H-1sothiazol-3-one 26530-20-1
2-phenoxyethanol  (Phenyl glycol) 122-99-6
3-iodo—2-propynyl-n-butylcarbamate  (IPBC) 55406-53-6
5-chloro—2-methyl-2,3-dihydroisothiazol-3-one 55965-84-9
Boric acid (determined as boron) 10043-35-3
Chlorinated paraffin, medium (C14 - C17, MCCPs) 85535-85-9
Chlorinated paraffin, medium chain (C14-C17, MCCPs) 85535-85-9
Diethylene glycol (2,2"-oxydiethanol) 111-46-6
Dipropylenglycol (Oxydipropanol, mixture of isomers) 25265-71-8
Distillates  (petroleum), hydrotreated heavy 64742-48-9
Distillates  (petroleum), hydrotreated light 64742-47-8
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Dodecan—-1-ol 112-53-8
Glutardialdehyde (Glutaral) 111-30-8
Hexadecan-1-ol 36653-82-4
Isotridecan—1-ol 27458-92-0
long chain (C18, LCCPs) (Chloroalkanes) 85535-86-0
Polyethylene glycols (medium molar mass 200-400 or 600) AR
Poly-a-olefine 68649-12-7
Silver 7440-22-4
Silver compounds, inorganic A= &
Sodium pyrithione (Pyridine-2-thiol-N-oxide, sodium salt) 3811-73-2
Tetradecanol 112-72-1
Triethylen glycol (2,2'-(ethylenedioxy)diethanol) 112-27-6
1,3,4,6-tetrathydroxymethyl)-1,34,6- tetraazabicyclooctan—2,5-dione 5395-50-6
1,3, 5-tris—(2-hydroxypropyl)-hexahydro- 1,3 5-triazine 25254-50-6
1,3-bis-(hydroxymethyl)-55-dimethylimidazolidine-2,4-dione
(DMDMED 6440-58-0
1,6-dihydroxy-2,5-dioxahexane (EDDM) 3586-55-8
2,2-dibrom-cyanacetamid (2,2-dibrom-3- nitrilopropionamide (DBNPA)  10222-01-2
. 13054-87-0
Without 2-amino-1-butanol 608
final 2-amino—2-ethyl-1,3-propandiol (AEPD) 115-70-8
assessment  5-ethyl-3,7-dioxa-1-azabicyclo-[3.3.0]  octane (EDHO) 7747-35-5
Azelaicacid(Nonandiacid,
. . 123-99-9
1,7-heptandicarbonacid)
Chlorocresol  (4-chloro-3-methylphenol) 59-50-7
cis-CTAC (cis—1-(3-chloroallyl)-3,5,7-triaza-1-  azoniaadamantane
. 51229-78-8
chloride)
CTAC (1-(3~chloroallyl)-3,5,7-triaza-1- azoniaadamantane chloride) 4080-31-3

O Sl AE 2012938
A% a2l ARG ARAE
13} B27)40] o] o]z

2014).
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No. EA =44 =y 7| & SR
ol 3l o o (®& e
;g} FHAE A gommsga8 AgEA 2012. 7. 17.
o 3} v} 2} 61788-76-9  E™frol daho]
A 3} o2 2 (F 1A HAad AHE=
%) B0 sgstm st
L gt SRAlE
O:] )
P A £7. 544w
= XA E deIA 2014, 11. 16.
‘ o= 60%°]%
dahsheba(ss) 6349398 e g mas
CERE R
FA%E #7) 2
s A
Bt 10043-35-3 oi o153
O| & =
2 BN nx 1303-96-4 2}5& _5_1]; 2013. 1. 14.
BAGUEEY) 13340567
=ddE 25154-52-3
4-=99 s 104-40-5
SdvE 27193-28-8
Sl AR E:
S i =AAEATAAT g5 459 AHETA 2013. 1. 14.
S 7 Zo 52 g o
N 9063-89-2
e G =R 2
. - A 7 &
A jg}% o ggolrl 141-43-5 A& A WA o
t] o g2}l 111-42-2  AFgFA 2013. 1. 14.
LE=AAZ A+ A
o 5 g T g
T = 7 - -
5 | FSerst2F 2018 1. 14
m (PAHs) DMSO
3% w5k
LU WE AT19-04-4,  7ke A AH8-3HA
6 A 77T T T 3586-55-8, 94 0.05%74A 2014, 11. 16
(€]

66204-44-2, 5§




. A2z 9137

No. EAT E449 =t ko 7| A8d

25254-50-6,

5395-50-6,

14548-60-8,

6440-58-0
Phenol,
4-chloro-3-methyl- 59-50-7 A& A
(meta)
Phenol,
4-chloro-2-methyl-  1570-64-5 A& A
(ortho-)
Methylisotiazolinone  2682-20-4 AFEFA
Chlormethylisotiazol
) 26172-55-4 0.0015%
inone
KathonCG 55965-84-9 0.0015%
2-Octyl-2H-isothia

26530-20-1 0.05%
zol-3-one (OIT)
4 5-Diklor-2-n-okt
yl-4-isothiazolin-3.  64359-81-5 0.05%
on (DCOIT)
1,2-benzisotiazol-3(

2634-33-5 0.05%

2H)-on (BIT)
1,2-benzisothiazol-3
(2H)-one, sodium 58249-25-5 0.05%
salt (Na-BIT)
x 140-66-9, 84852-15-3, 26264-02-8, 27177-08-8, 26571-11-9, 27177-05-5, 65455-72-3, 39464-64-7,

27176-93-8, 7311-27-5, 9036-19-5, 51609-41-7, 51811-79-1, 9014-90-8, 20636-48-0, 27177-01-1,
3115-49-9, 26027-38-3, 68412-54-4, 127087-87-0, 51938-25-1, 68649-55-8, 37205-87-1

(3) FEAEH YR FAS A FhEA

O wdnd fe= F 7k 24k ¥ 73 shde =dl =

o) NIOSHS| %8 A9d F g A7 FFde a4 Agshe
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@ 5 Qrke FAol Qi W, YA WA An AT ged 1t
g FeEs ARl U EA 5ol 9 WA <E 34>E T 7
L7hefr AAE 33AA Al s TR AY
<E 3-41> FETH AZANEAA 24T TEATH T AR
T stet=dH 7t s
e T4 YxE 66070-61-9
AR g4 Aed T SR 64742-54-7
Hydro desulfurized heavy naphtha 64742-82-1
n-Decane 124-18-5
C10-13 ISOALKANES 68551-17-7
C10-14 ISOALKANES 68551-18-8
Ultra-S2 / 60N 64742-55-8
7 g olE FAHLight Alkylate Naphtha) 64741-66-8
H EgH 7 TETRADECANE) 629-59-4
EHZHTRIDECANE) 629-50-5
ZHZHDODECANE) 112-40-3
olo] &~ -w}a}g 64742-48-9
SLAF T3 51 2= _ac_
o)) o . ) 64742-53-6
(Distillates(Petroleum)HydrotreatedlightNaphthenic)
Extracts (Petroleum), Heavy paraffinic distillate solvent 64742-04-7
PAO 4 - 1-Decene, homopolymer, hydrogenated 68037-01-4
Solvent dewaxed heavy paraffinic petroleum distillate 64742-65-0
Solvent-refined heavy paraffinic petroleum distillate 64741-88-4
Solvent-refined light paraffinic petroleum distillate 64741-89-5
Hydrotreated neutral oil, C15-C30 72623-86-0
Benzene, monoalkyl(C=12-14) derivs., fractionation bottoms 68515-32-2
Premium-430 &&7]+ 64742-57-0
A8 Sf(Low Sulfur Kerosene) 64742-81-0
EXXSOLDS0OFLUID
64742-47-8

DISTILLATES(PETROLEUM) HYDROTREATEDLIGHT

YK-D130 64742-46-7
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T shetE A etk
3 &3 g9 7 27 E(Hydrotreatedmiddledistillate)
YK-MD40 8052-41-3
. i 151006-62-
Synfluid® PAO 9 (Polyalphaolefin) )
Monoethanolamine 141-43-5
N,N-Diethanolamine 111-42-2
Diethylenetriamine 111-40-0
T2kl E (POTASSIUM HYDROXIDE) 1310-58-3
2-Amino-2-methyl-1-propanol 124-68-5
2-Methylamino—2-methyl—1-propanol 27646-80-6
pH A Al (pH  2-(2-0}w] o] H-A])of gh-2- 929-06-6
A A]) 2,2’ —methyliminodiethanol 105-59-9
1-Amino—2-propanol 78-96-6
Isopropylaminoethanol 109-56-8
Isopropyldiethanolamine 121-93-7
Dicyclohexylamine 101-83-7
Triethanolamine 102-71-6
N-Methyl cylohexylamine 100-60-7
Emulsion Concentrate Based on Modified Siloxanes 68511-37-5
A2k e 2 U-ME, ME 2427 Satkate] 3 68037-74-1
Polyoxyethylene Lauryl Ether Phosphate 68909-65-9
olgst  ZfrEd(elgs =2 B d)(MOLYBDENUM
1317-33-5
DISULFIDE)
FATS AND GLYCERIDIC OILS, ANIMAL, MIXED WITH 418
VEGETABLE OIL METHYL ESTERS, SULFURIZED 659078
AEA A Cl14-17 Chlorinated paraffin 85535-85-9
FATS AND GLYCERIDIC OILS, VEGETABLE, METHYL (R000-64-7
ESTERS, SULFURIZED
Aryl thiophosphate 597-82-0
henol, isopropylated, phosphate (3:1) [Triphenyl phosphate (8937417
>5%]
Phenol, isobutylenated, phosphate (3:1) 63937-40-6
Polysulfides, di-tert-dodecyl 63425-15-0

vegetable-oil fatty acids, methyl esters, sulfurized 72102-30-8
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T8 3letEAY ik
Zinc alkyldithiophosphate 68649-42-3
Aryl phosphite 101-02-0
2-ethylhexyl zinc dithiophosphate 4259-15-8
2,4,4-Trimethylpentene, Sulfurized 68515-88-8
tris(2-butoxyethyl) phosphate 78-51-3
Pyridine-2-thiol 1-oxide, sodium salt 3811-73-2
2-Methyl-1,2-benzisothiazolin-3-one 2527-66-4
5-Chloro—2-methyl-3(2H)-isothiazolone,

) ) o 55965-84-9
mixt.with2-methyl-3(2H)-isothiazolone
4 4-Dimethyloxazolidine 51200-87-4
3,4,4-Trimethyloxazolidine 5673-43-7
1,2-wl=o}o] AE|o} &Y -3- 2634-33-5
2,2' 2"-(hexahydro-1,35-triazine-1,3 5-triyl)triethanol 4719-04-4
2-N-5d -4 -oo &AHot &Y -3- 2
26530-20-1
(2-N-OCTYL-4-ISOTHIAZOLIN-3-ONE)
}u 3-20=-2-xgHYy FE JMAH3-I0DO-2-PROPYNYL
Chmdl e 55406-53-6
BUTYLCARBAMATE
NN,N’ N'-tetramethyl-1,2-ethanediamine =~ Polymer =~ With
, . 31075-24-8
1,1'-oxyhis[2-chloroethane]
Sodium N-Choro—para—Toluenesulfonamide 127-85-1
o—Phenylphenol 90-43-7
Glutaraldehyde 111-30-8
Sodium Benzoate 532-32-1
7a-Ethyldihydro-1H,3H 5H-oxazolo{3,4-c}oxazole 7747-35-5
4~Choro-3-methylphenol 59-50-7
(2-hydroxy-ethyl)-phenyl-ether 122-99-6
4-tert-Butylbenzoic acid 9R-73-7
E t h a n 0 1 ,
. . i 80584-88-9
2.2'-[[(5-methyl-1H-benzotriazol-1-yl)methyllimino]bis—
E t h a n 0 1 ,
. o : 80584-89-0
212 A 2.2"~[[(4-methyl-1H-benzotriazol-1-yl)methyllimino]bis—
Wl % & 2] o} Z(BENZOTRIAZOLE) 95-14-7
e -1H-WlZEg}o] o} Z(METHYL-1H-BENZOTRIAZOLE)  29385-43-1
o} x4+ ATHSODIUM NITRITE) 7632-00-0
E2HBORIC ACID) 10043-35-3
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3-aminopropyltriethoxysilane 919-30-2
T2 2+ (POTASSIUM SILICATE) 1312-76-1
NAPHTHALENESULFONICACID,DINONYL-,BARIUMSAL 5619-56-1
T(2:1)
NAPHTHALENESULFONIC ACID, DINONYL-, CALCIUM
57855-77-3
SALT (211)
Tk S o4t 693-23-2
UNDECANEDIOIC ACID 1852-04-6
SEBACIC ACID 111-20-6
AZELAIC ACID 123-99-9
Adipic acid 124-04-9
Benzenesulfonic acid, C10-16-alkyl derivs., calcium salts 68584-23-6
Sulfonic acids, petroleum, calcium salts 61789-86-4
Benzenesulfonicacid,mono-C16-24-alkylderivs.,
. 70024-69-0
calciumsalts
N,N-bis(2-ethylhexyl)-4-methyl-1H-benzotriazole-1-methyla
i 80584-90-3
mine
N,N-his(2-ethylhexyl)-4-methyl-1H-benzotriazole-1-methyla
. 80595-74-0
mine
Sorbitane Monoolate 1388-43-8
o B Al g o] Bl = T & Z i ¢ o f = & 3
< C6-10(ETHOXYLATED 68987-81-5
PROPOXYLATEDALCOHOL
Glycerinmonooleate 25496-72-4
Za| LA gd (20) AZHE 2214k 9005-65-6
o 2 0/ 2,471 9-Tetramethyldec-5-yne—4,7-diol 126-86-3
= & -] — -
&31E,C10-12,0 5 AL = £ A4 4h 8] 68154-97-2
W2 A/ wat
Polyoxyalkylene glycol 9003-11-6
A Polyoxyethylene (5) oleyl ether 9004-98-2
ZYr 2y FEE EedHE 9003-13-8
offl, ;3 &, A=A E 61791-14-8
Polyoxyethylene lauryl ether 9002-92-0
g EAAS dFE (C12-CI6)(ETHOXYLATED ALCOHOLS
68551-12-2
(C12-C16))
ol 54 ¢l o] B] = pu} Ay 61791-12-6
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(ETHOXYLATEDCASTOROIL)
5(or 6)-Carboxy-4-hexyl-2-cyclohexene-1-octanoic acid 53980-88-4
So A EEAYES 25155-30-0
Ethoxylated 24,79-Tetramethyl 5 decyn—4,7-diol 9014-85-1
. 169117-72-
25,811 Tetramethyl 6 dodecyn—-5,8 Diol Ethoxylate 0
Zejolgdd 282 t&dit (HgELh 9005-07-6
Sodium Petroleum Sulfonate 68608-26-4
A fatty alcohol polyglycol ether 68920-66-1
Sodium dodecyl sulfate 151-21-3
Nonylphenol ethoxylate 26027-38-3
Octylphenolethoxylate 9002-93-1
ZESAEA S Lo E 2 84133-50-6
e R 112-80-1
Oleyl ether carboxylic acid 57635-48-0
Polyisobutylene succinimide 84605-20-9
o151 NN-oltjolitjob & 4F AEF 4 4-02-8
(NN-ETHYLENEDIAMINEDIACETIC ACID
HE(ML) C20-H12-05-Na 518-47-8
DOP (DIOCTYL PHTHALATE) 117-81-7
Rape Seed Oil 8002-13-9
DOA (DIOCTYL ADIPATE) 103-23-1
DOS (Dioctyl sebacate) 122-62-3
NPG-Dioleate 85186-74-9
Butyl Stearate 123-95-5
Isobutyl oleate 10024-47-2
FZA(HF = % 7]2(PINE OIL) 8002-09-3
=7) o+ 7]&(SOYBEAN OIL) 8001-22-7
I0S (Isooctyl stearate) 40550-16-1
LARD OIL(%} A 7]&) 8016-28-2
Tallow($-#]) 92113-41-2
Tall oil 8002-26-4
Palm oil 8002-75-3
Trimethylolpropanetrioleate 57675-44-2
pentaerythritoltetraoleate 19321-40-5
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S stetEdd itk
Castor oil 64147-40-6
Methyl laurate 111-82-0
GLYCEROL TRIOLEATE 8001-21-6
AEATEE
A Polyisobutylene 9003-27-4
Butyl cellosolve 111-76-2
g2 e HZ 107-98-2
Aze Diethylene glycol monobutyl ether 112-34-5
=e ZojoEe-Zejragdyd 2wy o= 9038-95-3
Alcohols, C14-16 67762-30-5
2-A A -1-& 2425-T7-6
Ethylenediaminetetraacetic acid tetrasodium salt 64-02-8
Disodium ethylenediaminetetraacetate dihydrate 6381-92-6
Citricacid 77-92-9
Y o] EA
Phosphonate 6419-19-8
Phosphonate 2809-21-4
Phosphonate 15827-60-8
O 283 w534 A470AF47F 201058 AA7EA] F58 A de] 3184
£ DBE Aol 247hefel slgel LE A% MSDSel AR 4%
AnE A o AnT sl Aol AgHA ot A6 Mg
Ao st gheto] 7hed Zlo=w HS o ARv Wuld EFE 1E
itk Aol AAT, MSDS ARE B AA4d Aolol AR &%
E T F 3le T e o] ARdA e ESER oy HEHE
ZEdgd 2& JEE SYHEU, 1 olft BBeY e HfYede
TR FO AT A FEATR YRol WS e 4TS 2]
2o oleld RS RS 9S. oF WO Aie] Helsgiont, B
ARAAE S Ao o} Aie 7t2HEE AN S 7Hed 58 1



With 1,1'-oxybis[2-chloroethane]

14425018 J|=H50 O SH=ZE AMSH 25 MM £ Rol8 28
<3 3-42> g3 AT A AE dolEHo] oM A E S5 A
Dk 2y 7 W
10043-35-3 % 2HBORIC ACID) 109
101-83-7 Dicyclohexylamine 11
102-71-6 Triethanolamine 258
103213-64-5 | Phosphoric acid ester 14
105-59-9 2,2’ -methyliminodiethanol 8
105-62-4 Symthetic fatty ester 24
106-94-5 1-Bromopropane 5
107-21-1 dedaag 20
111-20-6 SEBACIC ACID 36
111-42-2 N,N-Diethanolamine 32
111-76-2 Butyl cellosolve 6
112-05-0 Pelargonic acid 16
112-34-5 Diethylene glycol monobutyl ether 14
112-80-1 =9 A4k 35
112-86-7 Erucic acid 6
124-07-2 Caprylic Acid 8
124-68-5 2-Amino-2-methyl-1-propanol 14
128-37-0 2,6-Di-Tert-Butyl-P-Cresol 90
1303-96-4 5 "P‘/}E w H7lrst= 14
1310-58-3 F2be 25 (POTASSIUM HYDROXIDE) 8
1338-43-8 Sorbltan monoleate 9
141-22-0 Carboxylic acid 65
141-43-5 Monoethanolamine 143
1717-00-6 1,1-Dichloro—1-Fluoroethane 5
2321-07-5 Fluorescein 8
2425-77-6 2- A d-1-& 11
25265-71-8 Oxybispropanol 17
25322-68-3 PolyEthyleneGlycol 14
25322-69-4 Polypropylene glycol 12
25498-02-6 POLYMETHOXYSILOXANE 5
2634-33-5 1,2-dl Zo}o] AElo}&EH -3-2 43
26896-18-4 Carboxylic Acid 39
26896-20-8 Carboxylic acid 21
27458-92-0 ISOTRIDECANOL 10
w e -1H-wl 2 E g}o] o} Z(METHYL-1H-BENZOTRI
29385-43-1 10
AZOLE)
N,N,N’,N’-tetramethyl-1,2-ethanediamine Polymer
31075-24-8 5
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Poly (oxyethylene(dimethyliminio)ethylene(dimethyli

31512-74-0 i ) ) 13
mino)ethylene dichloride
3302-10-1 Egu sl kit 22
334-48-5 72 5 A4} 9
3811-73-2 Pyridine-2-thiol 1-oxide, sodium salt 6
39464-69-2 polyoxyethlene oleyl ether phosphate 8
22" 2"-(hexahydro—-1,3,5-triazine—1,3,5-triyl)triethano
4719-04-4 | 15
518-47-8 C20-H12-0O5-Na 5
3-ger-2-xgHd HE
55406-53-6 7}8E1 AH(3-I0DO-2-PROPYNYL 6
BUTYLCARBAMATE
5625-90-1 NN -Hgddn 22 2% 6
56-81-5 =g A A 13
57635-48-0 Oleyl ether carboxylic acid 8
57675-44-2 Trimethylolpropane trioleate 63
58249-25-5 Isothiazolinone derivative 8
592-83-1 ALLYL SULFIDE 30
61788-76-9 Chlorinated Paraffins 11
61789-86-4 Sulfonic acids, petroleum, calcium salts 11
61790-12-3 tall oil fatty acid 9
61790-48-5 barium sulfonate 16
61790-49-6 Sulfurized Lard oil 16
63148-62-9 POLYDIMETHYL SILOXANE 29
63449-39-8 Chlorinated paraffin 90
64741-89-5 Solvent-refined light paraffinic petroleum distillate 10
YK-D130
64742-46-7 FA g3 8] ¥ 5 7= 55 (Hydrotreatedmiddledistilla 15
te)
EXXSOLDS0OFLUID
64742-47-8 DISTILLATES(PETROLEUM),HYDROTREATEDL 53
IGHT
64742-48-9 | ofe]A-vEtyl 21
64742-52-5 Mineral oil 25
CATAI—53-6 A sHAl = 2 3k A %ﬁo 1Jf—‘—?ﬁﬂ%TETO—H(Distillates(Petrol -
eum)HydrotreatedlightNaphthenic)
64742-54-7 | 1= $43 AeH Ty SH 116
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64742-55-8 Ultra-S2 / 60N 214
Solvent dewaxed heavy paraffinic petroleum
64742-65-0 o 48
distillate
67700-76-9 Soybean Oil 8
67784-80-9 Soybean Oil, Methyl Ester 14
68002-94-8 SYdS= 5
68131-40-8 Ethoxylated alcohols 29
68155-20-4 Fatty Amide 16
68425-15-0 Polysulfides, di—tert—dodecyl 19
68425-34-3 HEZd ol (M), Atstd Z+a4 10
68440-40-4 SULFURIZED FATTY ESTER 14
68608-26-4 Sodium Petroleum Sulfonate 29
68937-41-7 henol, isopropylated, phosphate (3:1) [Triphenyl 3
phosphate >5%]
68937-55-3 Polyalkyleneoxide modified polymethylsiloxane 36
68937-72-4 Carboxylic acid 19
693-23-2 Ed 7t A4t 84
71-55-6 1.1.1 Trichloroethane 19
72162-23-3 Carboxylic acid Mixture 7
7732-18-5 = 342
78-87-5 PROPYLENE DICHLORIDE 12
78-96-6 1- Amino-2-propanol 13
8002-13-9 Rape Seed Oil 89
8002-26-4 Tall oil 58
8012-95-1 Mineral oil 8
8016-28-2 LARD OIL(H A 7] &) 35
8023-79-8 Vegetable oil 10
8042-47-5 WHITE MINERAL OIL 5
84133-50-6 ZZ S A EA gD g = 53
85535-84-8 Chloroalkanes C10-13 46
85535-85-9 C14-17 Chlorinated paraffin 57
9003-11-6 Polyoxyalkylene glycol 41
9003-27-4 Polyisobutylene 6
9004-62-0 XA (Fraf st A S 8
9004-96-0 Polyglycol oleate 9
9016-00-6 poly dimethyl siloxane 5
9016-45-9 Ethoxylated nonylphenol 26
929-06-6 2-(2-o}m| iof] E-A] ) ol & 7
95-14-7 Hl 2 E 2] o} & (BENZOTRIAZOLE) 129
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O 5854
Ay A 12~ 57 O =] = L I
<% 3-47> vt F AT T vAAEE BEE
fr3f 4 o . ) I
o H-codel] & T Jt=H s s}t E A
T
=] ™ A
A7 A8 A <l HrE o 7a-Ethyldihydro-1H,3H,5H-oxazolof
(H300) g4 TT47-35-5 3,4-c}oxazole
2682-20-4 2-methyl-4-isothiazolin-3-one
M) 215 5-Chloro-2-methyl-3(2H)-isothiazol
a3 2 Z= 3 Rl Ry one,
Iw-et d5s 55965-84-9 it with2-methyl-3(2ID)-isothiazolo
%] v 2 21 (H310) ne
l?—&l ‘%}1] Xﬂ 2682-20-4 2-methyl-4-isothiazolin—3-one
A Z= A 111-76-2 Butyl cellosolve
pH-A Al (pHE , o
111-40-0 Diethylenetriamine
Al)
AA G Al 26896-20-8  Carboxylic acid
111-30-8 Glutaraldehyde
2-N-SE-4-ofo] 2Eo} &£ -3-&
26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
ERc ~ONE)
12 50-00-0 formaldehyde
WA 5-Chloro-2-methyl-3(2H)-isothiazol
one,
= —84- ’
Zolsld XA 55965-84-9 mixt.with2-methyl-3(2H)-isothiazolo
o ne
o (H330) 64359-81-5 4,5-Diklor-2-n-octyl-4-isothiazolin-
: 3, on (DCOIT)
2-N-&E-4-clo] 2E|o}EH-3-2
30-20— 2-N-OCTYL-4-ISOTHIAZOLIN-3
ERNSE 26530-20-1 (7 )
65-85-0 benzoic acid
AT A LT
126-73-8 tri-n-butyl phosphate
)
26444-49-5 diphenyl cresyl phosphate
pHAA Al (pHE A Al)  1310-58-3 4221 2-F (POTASSIUM HYDROXIDE)
Al g2 A 25103-52-0 isooctanoic acid
111-30-8 Glutaraldehyde
2682-20-4 2-methyl-4-isothiazolin—3-one
FAE A4 553 RCR 50-00-0 formaldehyde
A 3 (H301) ° ir—]ghloro—z—methyl—3(2H>—isothiazo]
55965-84-9 rnixyt.wich*methyl*S(ZH)*isothiazolo
ne
l?‘_.)_\} Ho]'ﬂ Xﬂ 2682-20-4 i*methyl*Z,S*dlhydr(nsothlazol*&*on




H-codet & T et e st ey
A 1-(2-allyloxy)-2-(2,4-dichlorophenyl
30554-44-0 )ethyl)-1H-imidazole
7632-00-0 o} 4t 2TtHSODIUM NITRITE)
AbshHFA] A 122-39-4 diphenylamine
pHS A A (pH A 101-83-7 Dicyclohexylamine
111-40-0 Diethylenetriamine
A 141-43-5 Monoethanolamine
110-91-8 Tetrahydro-2H-1, 40xazine
2-N-SE-4-ofo] 2 Eo} £ -3-&
26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
~-ONE)
wFEL A 50-00-0 formaldehyde
. .. 5-Chloro—2-methyl-3(2H)-isothiazol
R
- -84- !
5 ¢H(H311) 55965-84-9 mixt.with2-methyl-3(2H)-isothiazolo
ne
2-N-SE-4-ofo] 2Eo} &7 -3-&
_1?_ é} Ho]' Z] Xﬂ 26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
-ONE)
98-73-7 4-tert-Butylbenzoic acid
2+ 3}HEA] A 122-39-4 diphenylamine
of| ¥ A sk Al /A A &
151-21-3 Sodium dodecyl sulfate
A A
71 (o] 22 <dd)  151006-63-2  polyalphaolefin
110-91-8 Tetrahydro-2H-1, 40xazine
111-30-8 Glutaraldehyde
1570-64-5 Phenol, 4-cloro-2-methyl- (ortho-)
2-N-SE-4-ofo] 2Eo} £ -3-&
26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
-ONE)
HFE ) 50-00-0 formaldehyde
3-80=-2-223d Fd FhaRit
Bol5H =3t 55406-53-6 (3-10DO-2-PROPYNYL
BUTYLCARBAMATE
(H331) 5-Chloro-2-methyl-3(2H)-isothiazol
N one,
55965-84-9 mixt.with2-methyl-3(2H)-isothiazolo
ne
2-N-SE-4-ofo] 2 Eo} £ -3-&
F-21 02 A 26530-20-1  (2-N-OCTYL-4-ISOTHIAZOLIN-3
-ONE)
AL 3} HE =] A 122-39-4 diphenylamine
- 111-76-2 Butyl cellosolve
AEHA

112-30-1 decanol
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T:H; H-codet] & T8 FrlE setz A
T
101-83-7 Dicyclohexylamine
105-59-9 2,2’ ~methyliminodiethanol
109-56-8 Isopropylaminoethanol
111-40-0 Diethylenetriamine
pH A Al (pH & & 111-42-2 N,N-Diethanolamine
) _ AR E (POTASSIUM
1310-58-3 HYDROXIDE)
141-43-5 Monoethanolamine
3040-44-6 N-(hydroxyethyl)piperidine
78-96-6 1-Amino-2-propanol
Al A &4 A 57-11-4 stearic (octadecanoic) acid
=3 7HA| 101-02-0 Aryl phosphite
110-91-8 Tetrahydro-2H-1, 40xazine
122-99-6 (2-hydroxy-ethyl)-phenyl-ether
128-37-0 2,6-Di-Tert-Butyl-P-Cresol
128-39-2 2,6-di-tert-butylphenol
o-phenylphenol sodium (OPP-Na or
132-27-4 SOPP)
25013-16-5 tert-butyl-4-hydroxyanisole (BHA)
26172-55-4 5-chloro-2-methy
2634-33-5 1,2-wl =o}o] 2o} £ ¥ -3-2
45 A4 3l g 2-N-S&l-4-olo] 2E|o} & A-3-&
/\é 4 (HSOZ) Hc}l-?_ Zﬂ 26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
-ONE)
3811-73-2 Pyridine-2-thiol  1-oxide, sodium
salt
AT19-04-4 2,2',?”*(h'cxahydr()*l,3,5*triazinC*1,3
5-triyDtriethanol
51200-87-4 4 4-Dimethyloxazolidine
3-80=-2-223Yd Fd MRt
55406-53-6 (3-I0O0DO-2-PROPYNYL
BUTYLCARBAMATE
59-50-7 4-Choro-3-methylphenol
6440-58-0 IEgdss &Y
90-43-7 o-Phenylphenol
26172-55-4 5-chloro-2-methy
2634-33-5 12—l Zofo] A Eo}E U -3-2
2-N-SE-4-ofo] 2Eo} &2 -3-&
26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
-2 2] A UﬂOI\‘iéE)f 1H- Wl = E e o] of &
29385-43-1
(METHYL-1H-BENZOTRIAZOLE)
3811-73-2 Pyridine-2-thiol  1-oxide, sodium
salt
6440-58-0 EEddss wEY




2 Aews serE A
65-85-0 benzoic acid
919-30-2 3-aminopropyltriethoxysilane
95-14-7 Wl 2 E 2] o} & (BENZOTRIAZOLE)
98-73-7 4-tert-Butylbenzoic acid
122-39-4 diphenylamine
68921-45-9 diphenylamine, octylated
90-30-2 N-phenyl-1-naphthylamine
151-21-3 Sodium dodecyl sulfate
NHEASA/ AT 25155-30-0  mElAWAEENIES
61791-14-8 obyl, A U4, A EA ) E
9002-93-1 Octylphenol ethoxylate
64-02-8 Ethylene'diaminetetraacetic acid
tetrasodium salt
e 11098-84-3 ammoniummolybdate
126-73-8 tri-n-butyl phosphate
148-18-5 sodium diethyldithiocarbamate
107-21-1 g Z
111-27-3 hexanol
111-46-6 Diethylene Glycol
111-76-2 Butyl cellosolve
111-87-5 octanol
122-99-6 (2-hydroxy-ethyl)-phenyl-ether
25322-68-3 PolyEthyleneGlycol
57-55-6 Propyleneglycol
94-96-2 2-ethyl-1,3-hexandiol
64-02-8 Ethylene'diaminetetraacetic acid
tetrasodium salt
111-40-0 Diethylenetriamine
pHS A Al (pH 141-43-5 Monoethanolamine
78-96-6 1-Amino-2-propanol
929-06-6 2-(2-0}1] 1ol B A] ol B2
110-91-8 Tetrahydro-2H-1, 40xazine
111-30-8 Glutaraldehyde
) 122-99-6 (2-hydroxy-ethyl)-phenyl-ether
13l $(H312) 51200-87-4 4,4-Dimethyloxazolidine
59-50-7 4-Choro-3-methylphenol
90-43-7 o-Phenylphenol
111-27-3 hexanol
111-76-2 Butyl cellosolve
122-99-6 (2-hydroxy-ethyl)-phenyl-ether
94-96-2 2-ethyl-1,3-hexandiol
Eaaw gas  pHS A A (pH 101-83-7 Dicyclohexylamine
141-43-5 Monoethanolamine
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13143 : .
W H-codel ¥ TE ek 5522
T
Al
=4 71HA 101-02-0 Aryl phosphite
151006-61-0  polyalphaolefin
64741-83-4 Solvent*refiAne(Ai heavy  paraffinic
petroleum distillate
64741-89-5 Solvent*refi‘ne(‘i light paraffinic
petroleum distillate
YK-D130
64742-46-7 FEIgdAYgA T H =
(Hydrotreatedmiddledistillate)
71 (el 2.9 Ao A2 el A=
il 5 F o
4742-53~
64742-53-6 (Distillates (Petroleum)Hydrotreatedli
ghtNaphthenic)
(HSSZ) 64742-55-8 Ultra-S2 / 60N
64742-65-0 Solvent de\fvalxed heavy paraffinic
petroleum distillate
72623-86-0 Hydrotreated neutral oil, C15-C30
110-91-8 Tetrahydro-2H-1, 40xazine
HF 5 A 26172-55-4 5-chloro-2-methy
51200-87-4 4,4-Dimethyloxazolidine
26172-55-4 5-chloro-2-methy
1-(2-allyloxy)-2-(2,4-dichlorophenyl
B A 8} 2] % 5554—44—
A SO0 ) 1H imidazole
95-14-7 Hl 2 E 2] o} & (BENZOTRIAZOLE)
107-98-2 gAY E L vy 2
o 111-27-3 hexanol
A=A
1= 111-76-2 Butyl cellosolve
78-83-1 isobutanol
DIEEERP IR PR
YA 2= S O H = w183 9 vl =] I
<X 3-48> ¥&7tFfF v T HFEFAAA/AFEASY 24
o S A
fr3f 4 ) .
e H-codet}-& T i e stst=44
T
101-83-7 Dicyclohexylamine
111-40-0 Diethylenetriamine
- = A 3l = "ASS
b1 - R  pHH#AA(PHZIA 1310-58-3 Tk (POTASSIUM
B ﬁ] l?. oﬂ /E} ls §]- HYDROXIDE)
A73/9 A3 T EAS A 141-43-5 Monoethanolamine
Bz = © o e= 78-96-6 1-Amino-2-propanol
M1 423 (H314) 929-06-6 22— ok ol B Aol T &
3
2 g olE HAHLight Alkylat
7] (o] ~99)  64741-66-8 } Hliz vie

Naphtha)
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T
110-91-8 Tetrahydro-2H-1, 40xazine
111-30-8 Glutaraldehyde
139-97-4 o-phenylphenol sodium (OPP-Na
or SOPP)
1570-64-5 Phenol, 4-cloro-2-methyl- (ortho-)
26172-55-4 5-chloro-2-methy
W 2-N-S9-4-olo] AE o} £/ -3-&
26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
-ONE)
2682-20-4 2-methyl-4-isothiazolin-3-one
50-00-0 formaldehyde
5-Chloro—-2-methyl-3(2H)-isothiazol
55965-84-9 .
mixt.with2-methyl-3(2H)-isothiazol
one
26172-55-4 5-chloro-2-methy
2-N-S9-4-olo] AE o} &£/ -3-&
"?‘)ﬂ[ HC}'X] Xﬂ 26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
-ONE)
2682-20-4 2-methyl-4-isothiazolin-3-one
919-30-2 3-aminopropyltriethoxysilane
AT AT
7704-34-9 SULPHUR
)
71 & A 112-30-1 decanol
102-71-6 Triethanolamine
pH S 2 A (pH A 111-42-2 N,N-Diethanolamine
A 121-93-7 Isopropyldiethanolamine
) 124-68-5 2-Amino-2-methyl-1-propanol
3040-44-6 N-(hydroxyethyl)piperidine
111-20-6 SEBACIC ACID
112-80-1 Z# At
o m 123-99-9 AZELAIC ACID
) _’__ . . .
_ 30399-84-9 isostearic acid
a1 u - AH &g A
24/9) T & =5 1= &2 A 57-10-3 palmitic (hexadecanoic) acid
Bz =+ Ao F)(H315) 57-11-4 stearic (octadecanoic) acid
A2 61790-37-2 tallow fatty acid
77-92-9 Citric acid
101-02-0 Aryl phosphite
o1 714 4259-15-8 2-ethylhexyl zinc dithiophosphate
68515-88-8 2,4,4-Trimethylpentene,Sulfurized
68649-42-3 Zinc alkyldithiophosphate
11138-60-6 Trimethylolpropane trioleate
7l fr(lo] 29 )  112-40-3 = 7HDODECANE)

629-50-5

E ] d|ZHTRIDECANE)
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At A Azt A B w7 v

a742 536 - % N N
(Distillates(Petroleum)Hydrotreatedli
ghtNaphthenic)

64742-81-0 A8 S H(Low Sulfur Kerosene)

64742-82-1 Hydro desulfurized heavy naphtha

68515-32-2 Ber?zene, ' rr.lonoalkyl(C:12*14)
derivs., fractionation bottoms

68551-17-7 C10-13 ISOALKANES

8052-41-3 YK-MD40
4,4 - methylene

118-82-1 bis(2,6-di-tert-butylphenol)
(dimeric BHT)

122-99-6 (2-hydroxy-ethyl)-phenyl-ether

128-39-2 2,6-di-tert-butylphenol

132-27-4 o- p{lenylphenol sodium (OPP-Na
or SOPP)

2634-33-5 12-WlZofo] 2 E|o}E£-3-2
2-N-S9-4-olo] AE o} &£/ -3-2&

26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3

PR -ONE)
3586-55-8 EELU=E HEY
50-00-0 formaldehyde

3ee=2-meAd Fd AL

55406-53-6 (3-I0DO-2-PROPYNYL

BUTYLCARBAMATE
5625-90-1 NN -wgdausm =z
59-50-7 4-Choro-3-methylphenol
6440-58-0 EEdUsE By
90-43-7 o-Phenylphenol
98-54-4 4-tert-butylphenol
10043-35-3 B 4HBORIC ACID)
111-20-6 SEBACIC ACID
123-99-9 AZELAIC ACID

T4k 25 (POTASSIUM
131277671 SILICATE)
2634-33-5 1,2-Wl = ofo] 2 E|o}E ¥ -3-&

2-N-S " -d-ofo] xE ol Ed-3-&
26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN-3
ONE)

Sulfonic acids, petroleum, calcium

61789-86-4

salts
6440-58-0 EEddss &y
65-85-0 benzoic acid

80584914  7maet
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- H-codet] & S A reiles stetE4AY
T
98-73-7 4-tert-Butylbenzoic acid
AR A 122-39-4 diphenylamine
90-30-2 N-phenyl-1-naphthylamine
112-80-1 RN
25155-30-0 Zol WA EENTEF
63154972 Z‘zj—, C10-12, ol &544tsl 22 %
of =21 2k s} de
N A A/ ARG 6851-12-2  (C12-C16)(ETHOXYLATED
/\6] Z']]/T_‘?_“ﬂ'x'" ALCOHOLS (C12-C16))
68608-26-4 Sodium Petroleum Sulfonate
84133-50-6 ZE Ao d A g Lo e =
9002-92-0 Polyoxyethylene lauryl ether
9002-93-1 Octylphenol ethoxylate
9004-98-2 Polyoxyethylene (5) oleyl ether
A5 (A 2) 518-47-8 C20-H12-05-Na
107-66-4 dibutyl phosphate
11098-84-3 ammoniummolybdate
111-82-0 Methyl laurate
122-62-3 DOS (Dioctyl sebacate)
SHA(THEZF 123955 Butyl Stearate
7¥) 126-73-8 tri-n-butyl phosphate
7704-34-9 SULPHUR
8001-31-8 coconut oil
8001-79-4 ricinus oil
8002-09-3 % 7]%(PINE OIL)
107-41-5 hexylene glycol
111-76-2 Butyl cellosolve
112-27-6 triethylene glycol
A=A 122-99-6 (2-hydroxy-ethyl)-phenyl-ether
3913-02-8 2-butyl-1-octanol
57-55-6 Propyleneglycol
78-83-1 isobutanol
e o] EA 77-92-9 Citric acid
® AT v =/ AFA
<E 3-49> w&7be T A T AT © A/ ASAE =F
2l 43
e H-code] & T Zh=rkes stetEdA
T
A 3 o Mg &4 DH‘lQI‘X] A (pHEA 101—-83-7 Dicyclohexylamine
= £ & doF(H31’) A 111-40-0 Diethylenetriamine




15825018 J|=HS0 HE RHSE AMS0 25 AEIAM Y S &
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- H-codet & S et e st ey
T
111-42-2 N,N—Diethanolamine
115-70-8 2—amino—2—ethyl—1,3—propanediol
124—-68-5 2—Amino—2—methyl—1—propanol
1310—58—3 e CE S ) (POTASSIUM
HYDROXIDE)
141—-43-5 Monoethanolamine
78—96—6 1—Amino—2—propanol
929—-06—6 2—(2—o}n| o EA] ) o] -
AH A3 A 77-92-9 Citric acid
7)o (Ho] 2 00)  64741-66—8 % &AdHUelE WAH(Light Alkylate
Naphtha)
110-91-8 Tetrahydro—2H—1, 40Oxazine
111-30-8 Glutaraldehyde
1392-97-4 07p‘henylphenol sodium (OPP—Na
or SOPP)
26172—55—4  5—chloro—2—methy
2634—33—5 1, 2—-MlZo}o]AhEo}LEH -3
2682—20—4  2—methyl—4—isothiazolin—3—one
3-eeE—2-x2dd §d shapRlal
-2 55406—53—6 (3-10DO-2-PROPYNYL
BUTYLCARBAMATE
3R/ 5—Chloro—2—methyl—3(2H) —isothiaz
A= 55965-84-9 0"
1 mixt.with2 —methyl—3(2H) —isothiazo
lone
59—-50-7 4—Choro—3—methylphenol
6440—58—0 EFLUIE= B=Y
98—-54—4 4—tert—butylphenol
26172—55—4  5—chloro—2—methy
2634—33—5 1, 2—-MlZo}o]AhEo}LEH-3—2
2682—20—4  2—methyl—4—isothiazolin—3—one
1—(2—allyloxy)—2—(2,4—dichlorophen
ARAA 35554-44-0 ylethyl) —1H—imidazole
6440—58—0 EFLUIE= HEY
65—85—0 benzoic acid
919-30—-2 3—aminopropyltriethoxysilane
AL 3}HE=] A 122-39—-4 diphenylamine
Cﬁi}xﬂ 64—02—8 Eth}rlenédiaminetetraacetic acid
tetrasodium salt
Al T —
112—-30-1 decanol
ﬂ %% Zﬂ 143-99-6 2—(2(2—butoxyethoxy)ethoxy)rthan

ol

78—83—1

isobutanol




. HA22A9---159
R
- H-codet] & S A reiles stetEd
T
94-96—-2 2—ethyl—1,3—hexandiol
Ethylenediaminetetraacetic acid
A o] EA| 64-02-8 tetrasodium salt
77—92-9 Citric acid
102—-71-6 Triethanolamine
105—-59-9 2,2'=methyliminodiethanol
109—-56—-38 Isopropylaminoethanol
pHA XAl (pHE  121-93-7 Isopropyldiethanolamine
Al) 124—-68-5 2—Amino—2—methyl—1—propanol
3040—44—6  N-—(hydroxyethyl)piperidine
34375—28—=5  2—((hydroxymethyl)amino)ethanol
96—20—8 2—amino—1—butanol
124-04-9 Adipic acid
1338—24-5  Fatty Acid
PEERE 25103—52—0 isooctanoic acid
57—-11—4 stearic (octadecanoic) acid
61790—37—2 tallow fatty acid
693—23—2 Tzt e oik
101-02-0 Aryl phosphite
=94 7} 7] 4259—15—8  2-—ethylhexyl zinc dithiophosphate
68515—88—8  2,4,4—Trimethylpentene,Sulfurized
4 gt 68649—42—3  Zinc alkyldithiophosphate
e o e Ao 629—-50—5  E=2]EZH(TRIDECANE)
BALE OU?1L<H319; io]ﬂl#i@iﬂﬂ%%b}j )
A=y 50 64742-53-6 ° N B
(Distillates(Petroleum)Hydrotreate
2 dlightNaphthenic)
71 (Ho] 2~2.d) 68037—01—4 PAO 4 - 1-Decene,
homopolymer, hydrogenated
68515-32—2 Ben‘zene, ‘monf)alkyl(C:12fl4)
derivs., fractionation bottoms
68551—17—7 C10—13 ISOALKANES
8052—41-3  YK-MD40
4, 4" —methylene
118—82—-1 bis(2,6—di—tert—butylphenol)
(dimeric BHT)
122—-99-6 (2—hydroxy—ethyl) —phenyl—ether
2224—44—4  4—(2—nitrobutyl)morpholine
H}E 7 2-N-Sg—4-o}o| hE|o}FH -3
26530—20—1  (2—=N-OCTYL—-4—ISOTHIAZOLIN—3~—
ONE)
3586—55—8 EFLUHB= WEY
50—00—-0 formaldehyde
E5406—53—6 3—pox-2-=a@d JE et

(3-10DO-2-PROPYNYL
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- H-codet & T et e st ey
T
BUTYLCARBAMATE
5625—90—1 NN-WedH2Z2Z
7747—35—5 7a—Ethyldihydro—1H,3H,5H—oxazol
013,4—c}oxazole
90—43-7 o—Phenylphenol
98—54—4 4—tert—butylphenol
10043—35—-3 &AHBORIC ACID)
124—-04-9 Adipic acid
2-N-S&E—4—olo] &F|o}E- -3-2
26530—20—1 (2-N-OCTYL—-4-ISOTHIAZOLIN—3—
ONE)
35554 —44—0 1—(2—allyloxy)—'2'—(2,4—dichlorophen
yDethyl) —1H—imidazole
LA HER) A 61789—86—14 Sul[-onlc acids, petroleum,
calcium salts
65—85—0 benzoic acid
693—23-2 Lozt 2.9k
7632—00—-0 o} %A At (SODIUM NITRITE)
80584—91—4 7tRAZ¢
95—14-7 Wl 2 E g o}& (BENZOTRIAZOLE)
98—-73-7 4—tert—Butylbenzoic acid
{‘l’i}‘ﬂ'xl Al 90—-30—-2 N-phenyl—1—naphthylamine
A3 A 9004—62—0 2ZA(fALE
25155—-30—0 =dadudEEdYES
61791-12—6 of| 521 & o] €] = T} wpa} £
(ETHOXYLATEDCASTOROIL)
ol 523k st SFE
68551-12—2 (C12-C16)(ETHOXYLATED
_ . ALCOHOLS (C12-C16))
A A SpA /A 2 68608—26—4  Sodium Petroleum Sulfonate
RBAEAEA 84133-50—6 EeSAodadad e

9002—92—0  Polyoxyethylene lauryl ether

9002—93—-1 Octylphenol ethoxylate

9004—98—2  Polyoxyethylene (5) oleyl ether

Ethoxylated 2,4,7,9—Tetramethyl 5

9014—85—1 .
decyn—4,7—diol

AR (ML) 518—47—8  C20—-H12-05-Na

107-66—4 dibutyl phosphate

126—-73—-8 tri—n—butyl phosphate

1623—15—0  mono—n—butyl phosphate

1809—19—4  di—n—butyl phosphite

2527—58—4  2,2'—dithiobis(N—methylbenzamide)

8001—31—8  coconut oil

8001—79—4  ricinus oil

8002—09-3 % 7]&(PINE OIL)




. H2=0t---161

H-codet & T =g o st ey
107-41-5 hexylene glycol
107—-98-2 TRIAIFYFRE eI H 2
111-27-3 hexanol
111-76—-2 Butyl cellosolve
111-87-5 octanol
112-34—5 Diethylene glycol monobutyl

74 %B]o Xﬂ ether

122-99-6 (2—hydroxy—ethyl) —phenyl—ether

2—(2(2—butoxyethoxy)ethoxy)rthan

143—-22-6
ol

57—55-6 Propyleneglycol

67—63—0 isopropanol

78—83—1 isobutanol

94—96—2 2—ethyl—1,3—hexandiol

2809—21—4  Phosphonate

60—00—4 ethylene diamine tetraacetic acid
D i s o d 1 u m

Z] | o] E %
dzlel 1 6381—92—6 ethylenediaminetetraacetate

dihydrate

6419—19—8  Phosphonate

3-50> ¥&7te 1 A 5 AFANAA/ZE7IHNAE =4
H-codet] & S et stetE4A
102-71-6 Triethanolamine
pHAA Al (pHZEFA  111-40-0 Diethylenetriamine
A) 115-70-8 2-amino-2-ethyl-1,3-propanediol
141-43-5 Monoethanolamine
Al g A 77-92-9 Citric acid
=R HA 101-02-0 Aryl phosphite
7] (o] 22 d) 151006-63-2 polyalphaolefin
o 5 d=2714 9% - -
2l A oo o) 67 111*:%0*8 Glutar‘aldehyde
1 © OO]E—O‘(H317) = 128-37-0 2,6-Di-Tert-Butyl-P-Cresol
M 26172-55-4 5-chloro—-2-methy
2634-33-5 1,2-wl =o}o] 2o} £ 7 -3-2
HFEL A 2-N-5E-4-olo] AE|o} £7-3-&
26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN
-3-ONE)
2682-20-4 2-methyl-4-isothiazolin-3-one

4719-04-4 2,2',2"~(hexahydro-1,3,5-triazine~




He
10
%
0x
HT
n

162---=50t8 JI=8350 HE KHEZE ALS0l 25t MEHZAL

T - .
b H-code] & T et e st e
1,3,5-triyDtriethanol
50-00-0 formaldehyde
3Rec o wzad Hd A
55406-53-6 2H(3-IODO-2-PROPYNYL
BUTYLCARBAMATE
5-Chloro-2-methyl-3(2H)-isothiaz
55965-84-9 olone,mixt.with2-methyl-3(2H)-is
othiazolone
59-50-7 4-Choro-3-methylphenol
6440-58-0 EELU=E HEY
26172-55-4 5-chloro-2-methy
2634-33-5 1,2-wl =o}o] ¥ o} £ 7 -3-2
2-N-S 8 -4-ofo] Ao} &7 -3-2
26530-20-1 (2-N-OCTYL-4-ISOTHIAZOLIN
-3-ONE)
B AN HF ] A
A A 2682-20-4 2-methyl-4-isothiazolin-3-one
61789-86-4 Sulfonic acids, petroleum, calcium
salts
6440-58-0 EELUse BEF
919-30-2 3-aminopropyltriethoxysilane
_ 122-39-4 diphenylamine
A A e _
90-30-2 N-phenyl-1-naphthylamine
A A /AW 25155-30-0 =A% ENGEF
A A JEAA 68608-26-4 Sodium Petroleum Sulfonate
FBA(TEE |
26523-78-4 trisnonylphenyl phosphite
)
AZEDA 94-96-2 2-ethyl-1,3-hexandiol
Z g o] E A 77-92-9 Citric acid
5 o o pH A Al (pHES  111-40-0 Diethylenetriamine
ZOIX g =
- Ea ,ﬂ A) 141-43-5 Monoethanolamine
T F7 71 REE, A
FwAy wr= 35 =g 111-30-8 Glutaraldehyde
ol T 2 et
1 ° o 9o ?j = 9 HREL A 50-00-0 formaldehyde
> (11334) ” 6440-58-0 EggdsIE 459
=
21wl 2] A 6440-58-0 EEddE= HEY
S O =)
® A3
<7 2= 5L O H = @) O =
<X 3-51> #5737 v 5 U =4
o 3 4]
T H e} - = =
Yo H-codetl-& T a2 53t E 4
T
F | AAA 7I=E | pHFA A (pHIF 1310-58.3 Farsi g (POTASSIUM
S| S9En 94 | A | nyproxme)




629-50-5 E2] ¥ ZHTRIDECANE)
74 4ZYolE FAHLight Alkylate
64741-66-8 Naphtha)
64741-88-4 Solvent*reﬁ?et‘i heavy paraffinic
petroleum distillate
EXXSOLDSOFLUID
64742-47-8 DISTILLATES(PETROLEUM),HY
%'—] _/,: % % DROTREATEDLIGHT
1 Z)fr(do] 29 ) | 64742-48-9 ofo] -s}eul
(H304) AT 2 A e A
il 5 i 3
64742-53-6 . o
(Distillates(Petroleum)Hydrotreated
lightNaphthenic)
64742-81-0 A8 S (Low Sulfur Kerosene)
64742-82-1 Hydro desulfurized heavy naphtha
8052-41-3 YK-MD40
pHF-A Al (pHE
78-96-6 1-Amino-2-propanol
Al)
Al ™ 24 A 57-11-4 stearic (octadecanoic) acid
5 o] | AFA A Neg 701 ‘i]'—(ﬁ? o] il_‘?]—_?j_]) 64742-81-0 A3 5 (Low Sulfur Kerosene)
< e | A (LT
FaA | freEE R ;) T 8002-00-3 % 71 2(PINE OIL)
9 2= o) o °
T 3 (H305) 111-27-3 hexanol
111-87-5 octanol
AZYA
1&3A 67-63-0 isopropanol
78-83-1 isobutanol
® 54 477 54
A 2= o =] YA
<3 3-52> F&7lER AT T 54 347 54 =4
fr3f 4 ) :
e H-codel] & T et 33t E A
ST
Tkt k5 (POTASSIUM
] Sk A) 58— B
pHA A Al (pHF7d 131075873 HYDROXIDE)
A1) 141-43-5 Monoethanolamine
=457 71 (o] 222 9d)  151006-63-2  polyalphaolefin
- 110-91-8 Tetrahydro—2H-1, 40xazine
A7 A F ()
47371 & e 111-30-8 Glutaraldehyde
SH0 e ded
3] »=  (H370) e 128-37-0 2,6-Di-Tert-Butyl-P-Cresol
=) 50-00-0 formaldehyde
A+ 3} EF] A 122-39-4 diphenylamine
- 107-21-1 gy
AEHA

67-63-0 isopropanol




164--BLI1Z J|2H50 B2 SHBE AS0 23 ABEA 2 SHs 22
i 4 ) :
- H-codet & S et e st e
T
pH= A Al (pHEA  102-71-6 Triethanolamine
Al 34375-28-5 2~((hydroxymethyl)amino)ethanol
124-04-9 Adipic acid
e 61790-37-2 tallow fatty acid
77-92-9 Citric acid
8002-26-4 Tall oil
4259-15-8 2-ethylhexyl zinc dithiophosphate
=01 714 68649-42-3 ime lalkytldlthlopkiotspdhate hht
enol, is /lated, :
68937-41-7 n - ?wprops ate phosphate
(3:1) [Triphenyl phosphate >5%]
PAO 4 - 1-D h 1%
68037-01-4 ecene, homopolymer,
hydrogenated
Benzene, monoalkyl(C=12-14)
o 22 0 Q] 15-32-2 )
7]—'T(Hﬂ o]—“‘" ) 68515-3 derivs., fractionation bottoms
68551-17-7 C10-13 ISOALKANES
8052-41-3 YK-MD40
122-99-6 (2-hydroxy-ethyl)-phenyl-ether
132274 ofpk‘lenylphenol sodium (OPP-Na
or SOPP)
= ;ﬁ T 3811-73-2 Pylzidinefothiol 1-oxide, sodium
sa
A7 ZFA ATE wng 3eo=—o-mz¥a B s
=4(] oz 4 o 55406-53-6  4H(3-10DO-2-PROPYNYL
- BUTYLCARBAMATE
5= (H33
§_] ( 5) 6440-58-0 TELH3E =Y
=)3 90-43-7 o-Phenylphenol
98-54-4 4-tert-butylphenol
10043-35-3 %2HBORIC ACID)
124-04-9 Adipic acid
Pyridine-2-thiol 1-oxide, sodium
11-73-2
LA k<] A 38173 salt
6440-58-0 TELHslE =Y
95-14-7 Wl Z E #] o} % (BENZOTRIAZOLE)
98-73-7 4~tert-Butylbenzoic acid
AL 3} 2] A 90-30-2 N-phenyl-1-naphthylamine
2 A 9004-62-0 2 EA (Fal kA S
9016-00-6 poly dimethyl siloxane
25155-30-0 A EEAAUE R
o] £ 2] ¢ o] ¥] = 9}l 2}
61791-12-6 I I o] B] = g} m} 2}

(ETHOXYLATEDCASTOROIL)

ol HA A/ AR 61791-14-8 olyl, ;3 A7, o EA Yol E

A A /B A A 63154-97-2 ia:j:f—,% C10-12, ol =43ts} Z=%
dakst
84133-50-6 EesAddad L=

9002-92-0 Polyoxyethylene lauryl ether




o
- H-codet & T et e st e
T
9003-13-8 Zez2dd 28 E By
9014-85-1 Ethoxylated‘ 2,4,7,9-Tetramethyl 5
decyn-4,7-diol
GotA (g w = 107-66-4 dibutyl phosphate
8001-31-8 coconut oil
7 :
8002-26-4 Tall oil
107-41-5 hexylene glycol
111-27-3 hexanol
111-76-2 Butyl cellosolve
AZHA 111-87-5 octanol
122-99-6 (2-hydroxy-ethyl)-phenyl-ether
78-83-1 isobutanol
9003-13-8 ZZ2 P S E Ry
Z g o] EA| 77-92-9 Citric acid
pH- A Al (pHE
111-42-2 N,N-Diethanolamine
Al)
B ATv1(C=19—
7]-[01—(Hﬂ 0]&_9_%_]) 68515-32-2 er?zene, ' m(?n()dlksl((, 12-14)
derivs., fractionation bottoms
_g_% we %7] Hc}l?—xﬂ 132-27-4 0*pl‘1enylphenol sodium (OPP-Na
or SOPP)
TS 4o F AF3FHEFA] A 90-30-2 N-phenyl-1-naphthylamine
) (H336) AT AT )
107-66-4 dibutyl phosphate
)
107-98-2 ZzzddIERevddyga
A=A 67-63-0 isopropanol
78-83-1 isobutanol
pHA X Al (pHE ¢
141-43-5 Monoethanolamine
A)
Al A Zd Al 124-04-9 Adipic acid
64742-82-1 Hydro desulfurized heavy naphtha
715 (wWo] 20
Hrlel=e ) s YK-MD40
EQ g A7 wE ow 110-91-8 Tetrahydro-2H-1, 40xazine
o = Box oo A 111-30-8 Glutaraldehyde
SR = H} 5] 50-00-0 formaldehyde
=0 A F (o = " oo -2-=eyd Rd s
B Ae o] 0.7] 55406-53-6 A (3-10DO-2-PROPYNYL
= BUTYLCARBAMATE
1 (H372) 10043-35-3  %2HBORIC ACID)
124-04-9 Adipic acid
B A HF ] 7]
A 65-85-0 benzoic acid
98-73-7 4~tert-Butylbenzoic acid
AL S| A 122-39-4 diphenylamine
AZ A 107-21-1 SERESE




166---=250t8 J|=HS0 HE RHSE AMS0 25 AEIAM L S &
i 4 ) §
- H-codet & T et e sl Edy
ST
111-46-6 Diethylene Glycol
Z g o] EA| 60-00-4 ethylene diamine tetraacetic acid
pH-A Al (pHE
111-42-2 N,N-Diethanolamine
Al)
o1 714 101-02-0 Aryl phosphite
85535-85-9 C14-17 Chlorinated paraffin
64741-88-4 S;)tl:jrelt*rejni(‘iu theavy paraffinic
o L6 0] P um distilate
A=) Tern 89 etz aun
8052-41-3 YK-MD40
54 % ls 128-37-0 2,6-Di-Tert-Butyl-P-Cresol
Z Z7) Al REI 3-o0E=-2-22Ad {EY 7l
EA—](H} s 55406-53-6 2H(3-I0DO-2-PROPYNYL
e e BUTYLCARBAMATE
5{,—)2 = I 35554-44-0 \1;)ii;illl)ylffly?*2.;1(2,41]*dichlorophcn
%— B A HE y yb— —1midazole
FAAA 65-85-0 benzoic acid
7632-00-0 o} &4t 4 THSODIUM NITRITE)
ArahaA) A 122-39-4 diphenylamine
90-30-2 N-phenyl-1-naphthylamine
S (B E = 107-66-4 dibutyl phosphate
-~ 117-81-7 DOP (DIOCTYL PHTHALATE)
) 126-73-8 tri-n-butyl phosphate
- 111-76-2 Butyl cellosolve
AZEx -
1E9A 67-63-0 isopropanol
1 o]
3-53> F&7ber AR T WoldA =4
P
3 ) .
e T8 Lk sete 4
AT
74 g E HAHLight
] 64741-66-8 Alkylate Naphtha)
X
A2 A . 64742-48-9  ofo]&-vle}al
m 75 (W 0] 22990 :
s 64742-89-1 Hydro desulfurized heavy
44 naphtha
B 8052-41-3 YK-MD40
50 — - -
3247 7 10605-21-7 benzimidazole carbamic acid
methyl ester
_ BASE
A AL A A Ases 7§ o]~ 9% 9 -01-
24 Hq] :O; ?O = Zlree] 4 7016 OIL(TRICHLOROETHYLENE)
oET s HEE 15 A| 50-00-0 formaldehyde




o
- H-codeW| & = =t sl Edy
i
Absh R A 90-30-2 N-phenyl-1-naphthylamine
diethylenetriamine
o] 9 A A (H A E=F 22042-96-2  pentakis(methylenephosphonic
S0 gamms) ) acid)
2 26444-49-5  diphenyl cresyl phosphate
A Z= A 111-87-5 octanol
A ol EA 15827-60-8  Phosphonate

<E 3-54> BENTH AR T AASA 2
2l 43 ) .
b H-codeU] & T A ata stst=44
10043-35-3  3AHBORIC ACID)
- 2-benzimidazol rbami i
A jfdl$béiiz 2] A A 1060572177 ety esfjr e carbamie e
£ Jozl £ 9o 98-73-7 4-tert-Butylbenzoic acid
1A,1B b
’ (H360) AN B =T 117-817  DOP (DIOCTYL
7) PHTHALATE)
15 A 98-54-4 4-tert-butylphenol
A 9004-62-0  3tol=FAldE AER~
Hol = A2 9016-00-6 poly dimethyl siloxane
WA E =e  ae §akba (s w2z 103-23-1  DOA (DIOCTYL ADIPATE)
42 doZ o= 7 8001-79-4 ricinus oil
14 (H361) A=A 112-27-6 triethylene glycol
112-30-1 decanol
Z P o] EA| 15827-60-8  Phosphonate
P gz W= o ST 85535-85-9  C14-17 Chlorinated paraffin
d X erel T ERA(HEES 22042-96-2 S;entgsi(?iz:;n;izzepho%phonic
FoAeH0) ) acid) ‘
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. H2=0t---171

(1) ol&ke

O dgeS g4 F A8 7H daas(CGHOHEA ‘E'e STz A=
A2 v sskade nls) ax ¥om, AH, &4, IFE S Al F
H w4 AFEGFE = FHE S 2ol TFAGAN F= dFS WA,
FE, oA, B A 5o S4= %122’:1 A713F ool =EEE F

O 77 AYHAYEE(CDC, Centers for Disease Control)9 Standards
Completion Program(SCP)olA  43d SzZ--go=z Awoli} H74d] st

IDLH(Immediately Dangerous to Life or Health) %% 15000 ppm®] AWt =%
HobdS 133 10% LELZES] 3,300 ppme H skl S

O e FAxE 7ol =8}el(AEGL, Acute Exposure Guideline Level)&
w2 Az Aol glem AIHA(American Industrial Hygiene Association)®l
A Ak v $-AE 7Fo] =a}el(Emergency Response Planning Guideline)$!
ERPG-13} ERPG-27} 717} 1,800 ppm, 3,300 ppm¢). A9] EE AlgEo] A
BE AFske T flol N B¢ =22 F v HdlTEE 9nse
ERPG-3& wh= dasa A 4. ASHEd7]=<l 8AIRF TWA =71+
< FEdEE "% OH 5o 71el A 1,000 ppmes Paetr glom wha



172--=250t8 J|=8310 GE KHEE AIS0l 25 HEHXZAL & Roid 2

<3} 3-55> JdE2eo FA-=V|F 2 AP d ==7]F (ppm)

30 min 60 min 8 hrs
IDLH? 3,300
ERPG-1" 1,300
ERPG-2° 3,300
ERPG-3¢ N/A
TLV-TWA® 1,000
PEL-TWA! 1,000
8hr TWA (2FQFH)e 1,000

* Fhel o 54 FES eskd 10,000-15000 ppmel IDLH F%== AdspAnt kb g
A 2838 10% LEL(Lower explosion Limit, &% 3}3-41=33,000ppm) #2 IDLH ez A A

a IDLH (Immediately Dangerous to Life or Health), 7422 Aol 77} o] Y3 F=
b ERPG-1 (Emergency Response Planning Guidelines, American Industrial Hygiene
Association), A9 BE A5 B T4 glo] =&E F v sk
¢ ERPG-2, A9 E& AtgEo] v7bg 3 24 glo] 1A7t &<t =52 & Jd+ A5k
d ERPG-3, A9 EE AtgEC] A¥E fjdste 4 glo] 1N ¢t =22

e ACGIHY 8417t w2387+
f ol=F 2+ A B A A (Occupational Shafety & Health Administration)®] 3A17F w=Z7]<F
g AEFE A A 2013-38% TESHEA 2 B AR wEF 0 0E A wEU|E

490 448 4 (Alcohol

o

O oe&e QA EoloH d3:E A
dehydrogenage, ADH)2|] ZF-&0 =& oA E 2 3] =(Acetaldehyde)7} ¥ =t}
Al Lo =28 &4 (Aldehyde Dehydrogenase, ALDH)S] #8002 oA EAL
(acetic acid)o] =i, ] AtslEH B3} ojilsletrz FaldH. &5 vl &
oAut= wFH = HEE Aol EaHA B Holdls o ELH s = oal A

ofh FA4H,

-

4

O



H H H i
| tha} | chet '
H—C—C—O—H —» H‘f—?=° — H_?_?zo
i X o
ol Eh2 OFM| E | 3| = OFM E &t
[2% 3—19] oler-&o] A thAtAA

(2) Hlgke
O Hegse d3Zw T 92 shus 7 7P 3dek $52(CH:0H) 24
g FAE 7R g2 =eA Aoy WAzE

3
4 AF=(metabolic acidosis), =FAAAE A5t
A%, TETH G T TS doH, Ak =EHH Al

o A 2 S5 olF 4 s NIOSH(National Institute of
Occupational Safety & Health, "= = HARICHIRAATY)ANA Ao+ F7t
How Aoyt AZtel $¥83 IDLH(Immediately Dangerous to Life or
Health)+= 6,000 ppm%.

il
of
>

O EPAYdAME "WEEY w4%Z 7ho]l=2kQl(Acute Exposure Guideline

Level) S 3@AIZ AL & 44 AA=ZAS A &8 71+

o% a4 27 AEGL 1, 2, 37} 270 ppm, 520 ppm, 1600 ppm (<E 3-56>
] b

Fx). o] 7L sk WA aFe e B dikls tides
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at7] wiiol A

_EH

—_—
1o

%1 AEGL 29

B7h ohd 849 dolgdlA] oaa 2l

npEE 7]

o

S
a

A

¢l AEGL 3¢

N

ol

ol

=
=]

=
)

167 mg/Lell Perkins et al.o] %

Kawai et al.o] <

A

s

F59)

==
5

|

N
Mo
o

gl
~

A
H

o

=<
)A
B

Ho

o]

Aol ~E Y

=

Ao Sl A ¢

o]
.

-
.

Baw7|E sk a8y o
&

459 ppm9] ¥7| &

T

21 200 ppme] 108] ©o]’ge] 1

7ol A

!

rveel

i+

K
o
T2

il

8 hrs
270
520

1,600
200

71 (ppm)

4 hrs
340
730

2,400

60 min
530
2,100
7,200
200
1,000
5,000

30 min
670
4,000
14,000=
6,000

670
11,000%
250

10 min
sk

AEGL 1
AEGL 2"
AEGL 3°
IDLH®
ERPG-1°
ERPG-2'
ERPG-3*
TLV-TWA"
TLV-STEL




. A2z 90---175

10 min 30 min 60 min 4 hrs 8 hrs

(15min)
PEL-TWA’ 200
B k 250
PEL-STEL (15min)
MAK (%) 200
MAK Spitzenbegrenzung (&)™ 1,000
8hr TWA (AFetH)° 200
250
PARSREIAN:
STEL (4FeHH) (15min)

a AEGL 1 (Acute Exposure Guideline Level, E#3t-S 343X 0 7t A0 AAFHS §1S)

b AEGL 2 (RI7F A o) AW A zksk 247121 Al 4 3d&

¢ AEGL 3 (BH & gste d&Folv 54 ols  Ue

% > 10% LEL(Lower explosion Limit, Z3 3}3H7]=55000ppm)°]
oF 3k

#x > 50% LELOI B2 Fke] ojgh bd& wr=A] arejsfor g

d IDLH (Immediately Dangerous to Life or Health), 25 o & Aoy A7 93 %

e ERPG-1 (Emergency Response Planning Guidelines, American Industrial Hygiene Association), 719]

RE AAgEC BH% 34 glo]l =EW & JE AdFE
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f ERPG-2, A9 BEE AlgEe] u7td4d F24 qlo] 1A7F 5 =249 F v+ Adsk
g ERPG-3, 719 BE& A& Eo] AYS st 4 glol N 5 =52 F Jd& Hus=
h ACGIH®] 8A17t =&3&7|F
i ACGIH®] 156% ©HAIZF =E3] 875
j A AP R A A =EF &
k "= AFotd B A 157 9AIZE =E3 8V
| %< Maximum Workplace Concentration, 2t 27} 303 =2 4 J&= Hd &%

m A7k 083 25/ v 4 gl Av HeEn

o LEwFY 1A A 2013-385 "EetEA B BHAQAY wEIE
p LEwEY A 4] 2013-38% TeelRA o e Holgte] wEv]F
O Hgee Aola 2tste™ X EYH 3] =(Formaldehyde)E HAH EE4
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O A% <bd, 874 FAe #dst a57Fe7o 433 55 Aol el
7} S B3t A Axe F99 REACH(Registration,
Evaluation, Authorization and Restrictions of Chemicals)¢} 7|= 2] EPA 37
A, 2Ear sekEde] tig B - A wAIERSE A 2"l GHS(Global

Harmonized System of classification and labelling of chemicals) ¢.

O =&~ $3F 3 (CSNIL)S) HSE & REACH 3%l Christian Eyler&
2010 wldiyelA  JH#¥®  UEIL(Independent Union of the FEuropean
Lubricants Industry) Congressl4] ‘Trends in Metalworking Fluids - Are
you ready for 20207 olgl= FAZ FE57FEH dd Ao Fd3 &5 A
ol el 23kl S (Christian, 2010).

O Christian 5%7F A139 F8 WH3lE oj1ie gQlo= 1) ek
A #E A (regulation)®] F7F 2) 2478 A8 A9 ¥ 3 (application),

=
a8 3) 71«38 Al (innovation) ] g dkolglal x| A&kl ¢l

O Christian®] o3# W& &% = 55779 A dddd® fASH
Xq*o“ﬂbé}ﬁb—’— A=Y, FE7FSF e SEAEY AR SH A

< agsfor & Wgo] FoldA
24| Christiano] #] 4 s}

4
A A BAES 4o
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O 7V F23 93 v 4= 92 REACH(Registration, Evaluation
and Authorisation of Chemicals)®} CLP(Classification, Labelling and

Packaging) & & T =29 3-21) 3=x).

O REACH: 2018W744 §3 A% 5 =
2 siglon, A4k o) eEHS Azt FoshE JAES WEA]
_]

=
40 #% BE HRE AFE AFIESE sH9e. seEdd o
]

o)
e
=
)
rir

data, no market)st== g A, old we} {fAE WA He= S5 HUL
=
=

Aol EF7 2A Sold Aow o4

O 2007d5H Aldj¥l REACHv= EUWAA AzF 1E o) Alx e 5944
= BE el e Az, sdFd Asdel w55, B7L 7 B
D5 ohe shetEd el P49l REACH wew =
AZE HE AREAIAl AR AR =EAUELE AlTaol g 53
CMR(ZSH, =<dwoldd, A4E4) Jhelae] 129 PBT(RH7A,
=4), vPvB(ALZFA, 2AEEFA) L5 e o9 553 77 $HE
Uehll= 43 o]& 01% o/ 3t Als<e 4% & 7Hauthorisation) & W
o

[e]
(restriction) =2 & 72 4 Algo] 7158

Fr
it
_O‘L
Kl
s
K
N
ot

FEVEY AR F B boric acid)¥ B4 (borate) S FA] WP A 2
&7l FH IS AFgE] ghot A=Al gle] 2010 3
THEZ 2 ¥oEe. I B/ AlE A3tuet(SCCPs) S 33

SHE A (ECHA) S AEd S50 E3h.



. A2 0---179

First Second Third
REACH . " phase-in phase-in phase-in
Prg- 2
antry into ] r:grlisol;auon deadline deadline deadline
force — oot —— 7 Decembar 2010 1 June 2013 1 .June 2018
[ June o 1
1 Jung 2007 December 2008 3 January 2011:
Deadline for notification to the C&L Inventory
Al = H t :
new . :
sub- Silbstarcas sod Substances and
REACH mixtures = 1000
timeline ﬁlan:.jef- lonnes per year or mixtures = 100 tonnas Substances and mixtures = 1 lonne per year
o of very high concern REGYERE
mixtures
Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 018 2017 2018 wiﬂj;ljs
Classified, labelied
and packaged = g e
Classified under both BSD and CLP,
under DSD. K CLP bell
Substances | s applied in full as shediert 2. packagedinidar CLE.
CLP well, no DSD Classified, labelled and packaged
timellng labelling and under CLP
packaging
Mixtires Classified, labelled and packaged under DPD, If CLP is applied in
it full as well, no DFD labelling and packaging
' A 'y
CLP entry inte Obligation to Obligation to apply CLP 1o mixtures. Please note
force; repeal of apply CLP %o that for certain substances / mixtures the 2012
Annex | to DSD substances 2017 deadline for re-labelling and re-packaging
20 January 2009 1 December 2010 applies, cf. text above
1 June 2015
(Source: ECHAhttp://echa.europa.eu/clp/clp_regulation/transition_en.asp)
— T o j S
[2¥ 3—-21] REACH®} CLP Al%e] AxH HE&A4 ¢
Mgl Ao (o] 9] v 2ol sl = = = I O glolE A
O =29 4§ 200749 195 25gdsle W& 7te AlFes 4dEd
L ARG [og =0 2= A =3 S s =2oldlgleE 907
S50 AT AT VA oE Ve d Ay 2RI =E TirobA
[SUXeR 3L Al 5 5 = 0} O o 1 0] =9 Z A3 s+
5w Zﬂ—ggi Q]xﬂoHO]: O]’—Jvl, :l'o‘x] 5 75]‘1‘ LEX}E s "4—1—§]' =
2~ o] gl o 35 QIR 5 0] o
T e WS 28 01‘051 /\}'o °]‘—l—-1 st S

T4 w57 ol 53] Bol AREEE AAA(biocide) St ##ABH 7]E
°] EU Biocidal Products Directive(BPD) 98/8/ECE wiAlsl= MZE EU
Biocide Regulation 528/2012 (EU BPR)7} 20130l &%, o] wiz} ®} 3
HASH AAA Y] FEARE A F77E FaAEoF s, S Tberoll ARE

= AHA S Al EU BPRol| A-&-& wHA|

1

O #4748 Agel 992 F& & shte] AE A28 BeA=Y. FA)
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2) 8 ATENET 2

(1) A5 4]

O ABA Wel 4§ AFLds] hE 8509 BA% U4 &% S
o[ %2 ZAHlight vehicle)sl AAF F717 |53 912,

O A AA Ak kg2 2009l vlsl 20159 90+= 46% <7tsl skal(( 14
3-22] F=x), H< 2015400 Oﬂé'L Bare] A g2 2014'd0] ]S
20220l = o 21%7F S7Fe AHSl(<EE 3-57> Fx).

O A9 EE 3y dES A3k ot Aol A F7} FolE Holi
i, B3] AE(100% =7}, &4 %2(52/ Z7}), o}AIeH49% F7)), F=-
(38% =7h), 41 5Gl% 57hH 59 57t Fol7F & Aow HAWsta UL

100.000.000

‘ Light Vehicle Sales |
90.000.000 *M -
80.000.000 |
70.000.000 /E—_— 1

| = | O OTHERS
60.000.000 +— — —

O ASIA
50000000 0— —— 1 [ 1 1 | | [ 1 || |2AMERCAS
0000004 —— L+ L1 L | | |mEAsTEUROPE
1 =i B WEST EUROPE
sapi00004—f e kbl deel  of L

20.000.000 ——-—-—-_-_-_- J
|

Units

10.000000+— +— +— +— — — — — +—

T T T T
2007 2008 2009 2010 2011 2012 2013 2014 2015

(Source: http://www.cimcool.net/en_GB/publications.html/publication/1)

[18] 3—-22] AlA A #uf=F o =(2007~2015)



<3 3-57> AlA ZA=F(light vehicle) FujaF o=
Source: https://www.ihs.com/pdf/ITHS—Automotive—LV—Sales—sample—aprl5_144792110915583632.pdf

CY 2022

vehicle sales: CY 2014 CY 2015 CY 2016 CY 2017 CY 2018 CY 2019 CY 2020 CY 2021
Sales Region

ASEAN 3,126,386 3,201,318 3,464,518 3,730,818 3,956,869 4,169,741 4,346,958 4,508,196
Central Europe L0600 1,067,082 1,134,636 1,208,222 1,281,722 1,336,846 1,446,131 1,535,256
East Europe 3,640,020 2,778,814 2,858,147 3,215,504 3,689,546 4,196,527 4,355,710 4,508,422
Greaterthins 23,565,894 25,198,089 76,800,561 28,165,891 28,897,311 29,794 868 30,740,887 31,677,179
indian Subcontinent 3,093,400 3,288,052 3,651,172 4,083,227 4,454 957 4,782,355 5,254,384 5,719,468
Japan/Korea 7,050,880 6,755,589 6,742,847 6,508,790 6,352,472 6,302,326 6,218,211 6,133,432
Middle East/Africa 5,104,136 5,118,727 5,184,505 5,374,483 5,524,932 5,682,111 5,852,637 5,995,414
North Atier e 19,497 556 19,973,107 20,372,363 20,804,895 20,628,510 20,394,554 20,259,807 20,248,910
Oceania 1,217,019 1,278,915 1,305,674 1,287,341 1,296,579 1,316,099 1,328,985 1,340,294
Stk Amieria 5,360,784 4,673,693 4,685,008 4,867,104 5,088,552 5,363,713 5,662,741 5,948 989
West Europe 13,634,366 14,708,676 14,486,449 14,700,618 14,970,683 15,246,820 15,323,178 15,283,000

86,335,081 93,946,893 96,142,133 98,585,960 100,789,629 102,900,560

4,655,934
1,580,663
4,784 877

32,504,506
6,193,677
6,053,219
6,100,343

20,162,507
1,346,342
6,225 435

15,184,297

104,891,450
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O Tgh A gAEE AW 539 49 The Institute CAR(Center
Automotive Research) of the University of Duisburg-Essn®] oS0l w=1

202014744 sholBE| =gl H7)qlle] 31%E Ak 2025\l E °F 65%714]
Afd Aow A Ya(2d 3-23] #=x). @A A A Bl F5

7Ferel 80%7F X1 F 2 EdA] (power train) AAkell AREE AL Q17 Wi

of o]gigh Axle] Msl= F&7bEF Al g 2 dFE A H.

-

|

O 53 kel d&stel A= A w3l weh 1995d0)= A 3 g 4
o 73 kg &FrlEel AREEI oY, 20100l= 157 kgo &2 oF 2u) o
o 7S, &FE fd: ESEHu(RERAA), ofd, ek, 4F,
T2, vk, Eleb, §aA sol ARREAY EEhaE, Ak So] w5
AdS A Aoz dudsta gl o]z g Wal ”Lzoi AR

o} gkt 7 i Ao gt A5l T S

1

1

i)
x

Engine Type in New Cars

100 Yo 98 Y% 94 U 69 % 35

39 %

Combustion

Hybrid
B Plug-In Hybrid 23 %o m
Electrical
) ) 20 17'-'”.,-&9_1 ¥y “‘r‘_B Yo Yo

2005 2010 2015 2020 2025

Source : CAR University of Duisburg-Essen
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<% 3-58> g&UtER o Aladel wE 54 v

(Source: https://www.milacron.com/microlubrication/)

S 28 &3 Al 2E (Microlubrication) 71E& F5 Al 2= (Flood)
TH Ounces/hour Gallons/Min.

T A o 3]-& Al <=5

P A v 2 %4 (Fine metering) ¥ 3(Std. Coolant)

2 & 7d 7} (Light machining) TE 7FF(Any severity)
Z AA H] 534 RS

B2 W2 w8 FHZE=W(Point-of-contact) A% A A (Overall part)

O 719 4% v=2-78 3] (American Petroleum Institute, API)o|A1+= 5719

OFo R EFeta IdS(29 3-24] #x). IF15H IFIA= vl

O 2F1& Al Fo] 7Py woldl & S 003%S W, Talehshsa
Fo W&ol 0% mwolw, 1E2: IEINT o AdHe & e
003% vl Laehsirafo WEe 90%E Wi FEAF7} 80-1209).

O "ulE 7159 A A58 A4 aFlel 7FY Bdoy, HA 1529
539 7R gAEL . 201290 BauyE AT w2 ZAMHA AA)



F AT IF2 1%E ST Qrka Belga, 1HL /16 8%l A
8313 9t Aow ZAHAL. ok 104 Aol 1EL 7149 Ag Hlgol of
56%5% Ak wwg u urk AR %ol g gl Fheka 98 3

018t 4= 91-&(Machinery Lubrication, 2012).

O E=3 A-AAE 7](re-refined oil)9] Aol F718kar 2. 2009 A-A
g 71l A AAl TS 160%HEC| 9l oY, Kline and Co.9] oSl w2
W 20199 9= 300RHEZRA] ke Aolan AAle] A A FEE oF 700
Eolgha Aata s @AY A 7ES £ o A" 1F1 7159 Al

Aol Thesti e 52 F/AE A Jhsstda o

API BASE OIL CATEGORIES

Base 0il Category sulfur (%) Saturates (%) Viscosity Index

Group | (solventrefined) 5003 and/or <90 8010120
S< Growpll (hydrotreated) <003 and 90 8010120
= Group  (hydvocracke) <003 and =00 S0
£ [eowpnw PAO Synthetic Lubricants
5 {'EEJJE&'""""""""'Hui other base ols not included in Groups I, I or IV

(Source: http://www.machinerylubrication.com/Read/29113/base —oil—groups)

[ 3-24] 7]l Wgk API &5

t}) Bioconcept fluid

O iAs pasie B A7k urh 9AsAn 98 84 757
fol Aol §AH7] FaAE AR QAR BEG B SR o

=
(bio-stability) = ook 3. o5 913l FAAE AHE&stA ==, #d 1A
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AstE Yy 2929 Blaser Swisslube AGolA+= bioconcept fluide}tal 3}
A7 Do gl FE57MERE JEste] BEsal lS(Peter). Bioconcept
fluide =d A= A 5 540 glv @Y $8E(d: Pseudomonas
oleovorans H=+ Pseudomonas pseudoalcaligenes)S 7194 24l glo]l= t}
2 #3813 Mt(dl; Pseudomonas aeruginosa)® Ad-g AAst= WAYUEY.
ABAE AHEEA 7] wEel] A wade A Feva A A
S a8y 2010 9= HSEOl A+ Bioconcept fluidet AAAS ARES= 7]
=7

= /\,Q_/\é %L/\ﬂ_;g__'c_)r% ];H/\LOE /JEJ/KIoﬂ/q 3_,),\_7]_5104 a Z

N

o o
%
"
o
Q

XY
i1
_‘V‘_l‘
i
ox
>
i
>
ofo
o
N
rP
1o
¥
ofo
ox,
ol
4p
N
off MM
o
kS
o)
rlr
H
~

=2 N ¥° o

e Ho
o2

Ay

bioconcept fluid®] 749 g 2 Feld oA x odd &
ST ER, HEgEe] MY oA & pHZE oA A - F ol
A4 Alvt(Pseudomonas  pseudoalcaligenes)] FEHU  7HAA
(Pseudomonas aeruginosa)®] &%=7F B% ol dLEEA4le] Lk v
oY M usta g, o Ao A= bioconcept fluid®] & 714 (alkalinity)
o] #a7t At 29&e ITUHE dode o HUKE S, wEbA A
7<ﬂ7P 2 2.9l bioconcept fluid®] A-F AAS pH 243 #e|7f Fhks] A oF

Q381 #AEd Aol FUkeh AEEA SUHE oA AW SLEAE

e
7 RS HUF 9940l AL Asta 8.

ki

N o
ko)

T

N

=

o

=
do Ml ood
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mlo
ol —{o

of I&

2}) Bacteriophage®] A}-&

O Chiistian®  71& A6 AHgd stz ol uhe ey
H Z

(bacteriophage) & ©|&3t+ M=



. g oA = HHHgolE: SFAIEE sk vt Y A(virus)E sk
2e). W g QA= HtH g olE SFE :5}04 AAsta U Alds Fole
q9eS 3 AA 60d 3t 7 A" FFFH I7b A= @A A (antibiotics)
Al v g e xS AR ko 200610 v=r 2 Y (FDA)SI M= 574 At

witas] glal Azl e eTA AL SIS, oF 2007 wE A

nh) YiHAaERA Y] AE

O 2AAel & 2" 7led YeHas2AE 485 7lgol A7 3

o
PR R AEd A 7Y A4 29E 0% mole AoR A

lo

ke
.

so

O Flele T/ AZAES AUAR s FITAIANYRIE 7
noglow, of FINA FAIA BE JRE AU TRE & YED
s glg. B FIAE BAAL dud golsk F7, AN $F S o)

) B A Aol

O @A/ AL GZ A= 3471 (machine too)E “71AE FHEE 7]

2)
Al(mother machine)’8}1 Aelsta ¢S, 71A1E wEtE= A

5 & A BEL
BEE I, SR ATPE FAN GAAER LG g R
AAE SJrg. AA7AE 2ol chip) SRS

g AAske] 29 dow spEate 7|A o,
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Fe)2]oK Non-tuberculous

A (Glutaraldehyde/ Morpholine/ Quaternaryamine/ Morpholine/ Isothiazolone/

=%

A
IR EERE

o

1A, AR ATEA )

=
A

=
o

o

=

=

=3

A

Ak
=

o)
=

At A

1

-

MWEo|
3}

3-63> #%). MWEFY

.
47].

S
™

v
ar

Q 3}

[e)
A< (National Institute for Occupational Safety and

he

(<
& triazineAl 3=
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=

7]

MWEFe]l
N

o

Mycobacteria A 2}e] A& H7] 9

T

| AHEs =

ool A o}A HIIEA FSks. Watt(2003)7F &7/ MWFeA AR&-
5

Morpholine/ Oxazolidine/ Triazine)oll thsl] s=== H]

el ok
Health, NIOSH)



\}
N}
@
IJU
il
~

0k
~
>

¢
ton
<2
=
rlm
é):
>
0t
<2
el
ro
>
jux}
P
>
He
10
Qb
0x
HT
n

2l
a3
o
%
n
fru
[-40
2
foe
b
N
S
Y
1
2
=1
i)
)
e
£Q
dlo

O MWFS A3 557bead S2AlA 2A4% HP AtdlolA Zegh <
1 oAl X}S’Jr olol Wk 54 A= XéElO}MU <GE 364> Fx). 7

O Bernstein et al.(1995)2 &4 MWFe| =% Asat 7% 7Fy <24 6
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2 #8244 MWEFOlA #2], 8%% Pseudomonas fluorescensS X33 nj A&
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O CDC ZA} o]F Asat ke T2 AlA] s 557 A3 53]
HP AH(987)E g dAIAE 7] A E2307F A3 Kreiss®
Cox-Ganser(1997)> HPE =gt 8 HA1AA7t 84 MWFE ARE-38h+=
AN FHAFTOE AY wAFolg L FA3E oY HAE FAME T
ZEe ddA= NTM, 2bsAdte ol ¥l lx=%A1(Endotoxin, W=

= H 1% Burxorz= 53| =&
A7 F2 AFEIAY =58 784 MWE ®ol4d NTM Fo] =& ¥
=993, F8& NTM £& Mycobacterium chelonaeg} il

= A
SRS = (NIOSH, 1998). #380] T2 & 671 &78lA, 1
5

Hl

V5] FYL
93 AEENE F 5 AN B FEz 9EE 99 AEZdL nz
A2 W 715 eAs] il HPE 2@ 4942 AAAA=
S ek (Ye et al, 1989). t4l HPE 2@ 4149 Ao Jg
SguElElol 43S A A3l AsT HTA BEolgn Ao oY
e

O Shelton et al.(1999)¢] H&o g2 FE&7t33A 222k HP WA Yo
£4 MWFolA $238 NTMdl| 5857 wZolgta FAZ o7 F43 F&
= ]

4 MWEE AHg3ste] 3455 Artels S=24F 39 HP AgA o]&9] =
S NTM F9] =% AL WAS 1 5 NTM chelonae®o] 7H =& &
% A29ALND-66x107 CFU/MmD, HP7F MAs 2247 ALe8s 2= o

T FAAAE 37 F NIM Fo] 49 52 5RE 238, o] A7 dske
NTMel| =Z% 2l AlA HP7F o=z WAlE Abel ®Biarel dXA|sal &
(CDC, 1996; Kreiss and Cox Gansler, 1997, Zacharisen et al., 1998; Wallace
et al., 2002).

O Wallace et al.2002) % L3 =45 A2 55 A2 L=l A HP7}



228---3HJtE8 J|=8s0l HE Roi=E AME0 28t AEZAL & [l

AL

e FA o] MWE ¥ A& 107709] NTMS Hadle. & 10270 A
(95%)°ll 4] NTM immunogenium= &743%k3l ©] Fo] HP9 =7 % yg]g}
b Aol S Aolgtar % 84 MWEFolA NTM 29 <92

¥l Mycobacteria’} 2t Ao WAlS zta

%0, ) _Qi tm

A% MycobacteriaZ} 2t A AFE-3F A
Ho] Qb= AL A om uae A A 87 Al = TriazineS A7}

>
3t 84 MWEF®] /‘1 7P =2 s xS NTM7F W4 ek3lal Triazines =9t

O
§
0
S
@
rir
>
@ o
o O_>L
%
>
>~ 1-0

O Beckett et al.(2006)= AHsat AZ2F 7AE AR AA EAYS HP ¢
AAAZ FFA MWFAA 298 NTM &S A% o] syl A 7]7
2Ho A 248 F7] F MWE dlo]2%9 ¥5E 042 mg/m’ (A2 5 AA|
&4 Zg)oZ NIOSH #7205 mg/m)olstyla, MWFHA & ukgglo}
L% 10 CFU/mIZ $3kA 9 NTM chelonaes=7F 1.6 x 106 CFU/ml¢} ol
TEXN FE 24 x 102 ~ 25 x 104 EU/ml= =4 YebstS.
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3—63> 577 (MWE)o 9] 1= AtA A& (NIOSH, 1998)

Chemical name

Trade name

Tris(hydroxymethyl)nitromethane
Hexahydro-1,3,5-tris(2-hydroxyethyl) -S-triazine

Hexahydro—1,3,5-triethyl-S-trianzine
1-(3-Chloroallyl)-3,5,7-triaza-1-azonia adamantane chloride

4-(2-Nitrobutyl)morpholine and
4,4’ - (2-ethyl-2-nitrotrimethylene)

O-Phenyl phenol
Sodium  2-pyridinethiol-1-oxide
1,2-BIT; 1,2-benzisothianzolin—3-one

5-Chloro—2-methyl-4-isothiazolin-3-one-2-methyl-4-isothi
azolin—3-one

2,2-Dibromo—3-nitrilopropionamide

p—Chloro-m-xylenol

Tris Nitro
Grotan
Onyxide 200
Busan 1060
Bioban GK
Triadine 3
Vancide TH
Dowicil 75
Bioban P-1487

Dowicide-1

Sodium Omadine,
40% aqueous solution
Proxel MW 300 or
MW200

Kathon 886

Dow XD-8254
DBNPA
PCMX




<3# 3-64> F&7ty FARAA FAg vAE 54 (U5, 2007)
Microorganisms
Type of Type of & . e level off M Fluid .
Authors _ cultured in MWF , 5 5. Endotoxin(EU/ml)
operation MWEFE Air(CFU/m”) aerosol(mg/m>)
MWF bulk(CFU/ml)
Bernstein et Auto part Pseudomonas 5
] Water-based No data No data <05 4102-1.7x10
al(1995) manufacturing fluorescens
Aspergillus
niger
Staphylococcus
capitas
Acid-fast
Rhodococcuse &
Bacillus pumilus
Kreiss &
Auto & auto . -
Cox-Ganser(1 synthetic M. chelonae 10°-10 No data
part plant 1
997)
Auto & auto ) ) 6 .7
semi-synthetic M. chelonae 10°-10 No data
part plant 3
Auto & auto ) ~ Atypical )
semi-synthetic ) High
part plant 3 Mycobacteria
M.
Auto & auto . . 5
synthetic fortuitum/chelon  1-6.6x10
part plant 4
ae complex
Auto & auto soluble & M. chelonae 10°-10" No data



. AR=1}--231

part plant 5 semisynthetic
Shelton et Auto  part Water—-based(c 6 5
. M. chelonae ND-6.6x10 56-2.3x10
al(1999) manufacturing ase #1)
M.
immunogen

M. abscessus
P.

pseudoalcaligene

S
P. alcaligenes
Water-based(c ) 0 5
Mycobacterium 10°-10 > 94x10
ase #2)
Corynebacterium
Bacillus
Rhodococcus
Hyalodendron
Cladosporium
Water-based(c M. 5
] >10
ase #3) immunogen
Bacillus

Pseudomonas
Cladosporium
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fus}
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Wallace et o M.
Metal grinding Water—based ] No data
al(2002) immunogen
M.
Beckett et Auto  part ) . 5 5
. semi-synthetic chelonae(or M. 16 x 10 No 0.42 240-2.5x10
al(2005) manufacturing ) )
immunogenium)
Abbreviation

M.=mycobacteria, NTM=Nontuberculosis Mycobacteria, MWF= metalworking fluid, CFU=colony forming unit



(3) A=A AHE Tt A

O B= 714 fAsh PRV R, a57bef AAlel 542 oldut A7
Zzoledler, 4% Avkee gE7bef A 2AMoR el of
Yeha gelshr) e o

o]
8. ARt AR
g 4 dolzEe) wagel o Ao

EO7HA @AY o]ldRT A& <o 1}
Zzo A4 H7Hsump side addjtion)“c'f}—t— AAEA L] FTFR FS AFEAL
TASH = A &5 oY F&& S F Jvhd, AAEA FYn]E A

ofyl A7 SHdel #Ed EAE 2A =9 5 U=

O "= A5Al, AddA, A deed &gk A H(FIFRA: the Federal
Insecticide, Fungicide, and Rodenticide Act)S 7§43 197213 24l WH(the
Pesticide Act of 1972)0.2 A=A A& qrAIsHL A=t Z2e] A=
A QRS 5 SR AT F s TEH 7] "o, HYEAE
AF oz Abeto] Fujd Aol BHud P elstal 232 54 AldE A

Aokwk @ oleld WABA AFe 5% AAE= AsAS Y FDA BF

Axpe} fatet, FAANEA steEde thet EAEA FAY(TSCA: the

Toxic Substances Control Act)9] 2112 AR I Eata wsh
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=
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=
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(BPD: Biocidal Products Directive)
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S-triazine

Azret Al THe A
o]

=

A= vA=o] Hr}
FAEA] Zo| A 7} o] 220]= Aol s-triazines?]
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A dH e shigol
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=
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1,500 ppm
w4 Q% ae A EPATE BE7EH

T

(hydrolysis)7} dojy®, wAE =

S-triazines= F-2 A A 24
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7] Wzl ol
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1,500 ppmell A 500 ppmo-
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O S-triazines®} #THEE A7 A= Sdd 3=z ols v|EE Al
ol YAY 71HS A He A o] @rte] XELYE|E mFo| A%
of nx= Jgo| s &dHz Ho

ol JFe FA A=Al = S Aol BA B5.

O 19879 EPAE 1¥®: & AA =

o ¢+& dod F v FAA EAEAR F7E AARAZIF(WHO) st
T A G AT+ A(TARC: The International Agency for Research on Cancer)©= 3
LU =E A HdEdE ERstion, MlasdEdd Ae mHEAE
A ZZI2W(NTP: the National Toxicology Program)®= 122} ¥HolE-2 H 1A

A LAY B =S oA wtE AR A

rr

ln
O

O

1980 ] o]% m= P AFEANCE the National Cancer Institute):=
Fedds = e 94 wE23 Lo AT L SF Abole] AR S FAFSH
T ATE AP 2 glon, o] AT A AP TELHE|E =
7kl ek AR} 4 EPAS % =54
Ake] AR R A (OSHA:  Occupational — Safety and  Health

Administration)ol A&3tal QS

N
=
k=)
gl
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)
r O
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o
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O EPAY 5251 59% s-triazinest= ¢F 30 =77 d&d], o] FoA &
L7 AAEAR ARRo] F7tE AL '@ 7 TR gl EPAT 2013
ARY Aa77tA] g5 A 7|so|Y & A dig AS FA Ea

s—triazines®] 3+ FALE AL Wsta 9L



238---=H0tE J=H50 E RHESE MES0 205 MEHEA & Rold =21

(W) EEddsl= Aol fl= vl dA=A

O B2 S&7be AzAE Aske Rt ofyzl AREARe] 2kl oeiM =
TEEHslE BEY LA ‘2017}11 % AlEe WA Fe sl
AR olol g sjAFe] gl= AL obd. #+H BPDel= =57kerol
AHEE e 30 T " AAEATY e, o] T 10 TR 25U
= wsd AAEAd

O ZHAUSE B3 HARAL QAN 1g wol 2ol 2 F it

BIT(benzisothiazolinone)$!. BITE )¢ orA Aol 7|7+ F4&7}

=

ol &3 & ¢ Qv fFEEY2T(pseudomonas)# F3-0] o=

A e Aoz ddyA s dFAdAE, old B

nitromorpholine?} #& th2 AAEA e} BITE ZAgsts WH
[e)

5. ©] A9 nitromorpholines EXELH 3= AL WEs#] E=rial o)

O W2 Helol 24 vFst nA=ol s vi-g- &3¢ Aow A U=
NaOPP(Sodium ortho—-phenylphenate) 2} OPP(ortho—phenylphenol) = A #| =
AAE I YA, A LAV ARlEo] HAa s

O MIT(methyl isothiazolinone)®} glutaraldehyde®™ &< d|s|= Hr=

Aol HAA T stUz A ARE. MITE dubHel Alita) g2kt vlo)
Ere| gl oF(mycobacteria)ol] &322 Ao w A A Q=
o HZAITIE Zol A @s ol (amines)E  wAPA SR
glutaraldehyde= ©ol1FE X381 &v v&57FsfF #AES Axske= do

[e) = I~ [e)
& 4 g5
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O & g& diA#A= DBNPA(dibromonitrilopropionamide)®} Bronopol(bromo
nitropropanediol)©] A=Hl, oA ES F&57FE - WolA w24 7]5& s

7] well Azl vz F]leke] AlEEA Ao ok dalol A=

O MBM(methylenebismorpholine)< EPAo] 5= o] Q= &2, 7|&
T o 2
AZAet ge] x5dds=e] o] 1.1~33 pphE FAIE whsk F750]

EPA9] 210”4 9= 71590 100 ppbell= 2A MAA] REvka deA 9
2o}

HogE IEAMIE HWEE AAE A o]X

il
K
al il
o
9,
=
ol
Iy
s
=
e
ol

AR 2 A ] 24
BIT o ZE obHA e SV AE TR AU
(benzisothiazolinone) ¢ 43 334
Dinitro-morpholines ¢ #Fo]o] T34 o WART}
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¢

£214 oj1
(Gravity
Filter)

g ze
(Parallel
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22 ofa}
(Vacuum
Filter)

HdEeE A

(Centrifuge)

A A N
(Coalescer)

224 013t
(Pressure
Filter)

e ol
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(DAF)
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(Ultrasonic)

a
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(Aeration)

e |
(REDOX)
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|1, @#TH(Parallel Plate)
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K Oil droplet diameter (um) /
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Thread: Non-toxic non-rusting cutting fluids?

HEEOE

Thread Tools™  Segrch Thread~  Display™

04-24-2009, 01:35 AM

N g eternalsquire © Juir D_ate: .'Mar 2003
ch Rl Location: Arizona USA
Posts: 49
Post Thanks f Like @

Likes (Given): 0

Likes (Recefved): 1

[5) Non-toxic non-rusting cutting fluids?

All

I've seen a lot of discussion regarding types of cutting fluid for aluminpm, but I am not satisfied with some of the chemical
compositions because they would be somewhat hazardous for myself and my family to be exposed to the fumes.

(723 3-50] &5 7heAl =A40] flal BAEW $2 a7k ol

AL

= Join Date: Oct 2008
Baxtool © ey : ;
Alurni Location: Friendsville, TN
Sy Posts: 129
Post Thanks / Like @'
Likes {Given): i}
Likes (Received): 7

=
In my home shop. I use peanut oil as a cutting fluid on steel. I just brush it on with a stiff bristle brush. It has the highest smoke
point relative to other vegetable oils. At least when it does smoke is smells pood. It seems to work just as good, if not better, than the
straight mineral oil that I previously vsed which would give me sinps problems when it smoked.

It may not work well with Aluminum though, I don't cut much aluminum, so I have not tried the peanut oil on it vet. My father who
was a toolmaker at Oak Ridge said they vsed a squirt bottle of alcohol when doing light work in aleminim on manual machines. This
iz what I have uzed in the past with AL and it seemed to work well Don't use Denatured Aleohol though, it has methanel in it which
is toxic and can canse permanent blindness. [ use the >90% medical grade isopropyl from CVS or Wallgreens. Plain rubbing alcohol
has too much water. 190 proof PGA (ethanol) from the Liguor store is the least toxic but most expensive due to the consumption tax

Keep in mind that alcohol 1s highly flammable and straight oils are too if vou get them hot enough, so vse with caution.

[71% 3-51] mlghgol mgd 4% 474d A E &= 728 5 e
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Abstract

1. Project title

Estimation of use characteristics of chemicals used in metalworking oper-

ations based on technical changes in the metalworking operation.

2. Background and objectives

(O The vision of workers who were exposed to methanol used in CNC
metalworking operation was reported several times to be damaged. Research
is needed to protect workers who are involved in metalworking operations

from hazardous agents, including chemicals.

(O The objectives of this project are: 1) to estimate the use characteristics
of chemicals used in metalworking operations; 2) to review the heath effect
from metal-working chemicals; and finally 3) to suggest engineering and
administrative measures to protect workers involved in metal-working

operations.

3. Methods

(O National occupational health data and information stored by the Korea
Occupational Safety and Health Agency (KOSHA), such as from the
National Investigation Program of Work Environments conducted every five
years, the Work Environment Measurement Data reported by employer and
consultants and the Special Health Physical Examination Data were used to

estimate the exposure characteristics of chemicals used in metalworking
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operations. The number of workplaces and workers who used chemicals
used in metalworking operations such as metal-working fluids(MWF), meth-
anol and ethanol were estimated using national occupational safety and
health data and information. We visited 19 workplaces with CNC operations
using MWF or alcohols for cooling or lubrication in metal-working
operations. Toxicity and health effects focusing on carcinogenic, mutagenic
and reprotoxic (CMR) substances were reviewed through a literature search.

The major results we obtained are as follows

4. Major results

1) Estimation of use characteristics of chemicals used in metalworking op-

erations

(1) From National Investigation Program of Work Environment Data (2009
and 2014)

(O The number of workplaces with metal-working operations using chem-
icals was estimated to be 11,299 in 2009 and 17,873 in 2014. The number
of workers who were involved in metal-working operations using chemicals
was estimated to be 50,299 in 2009 and 90,661 in 2014.

(O The number of workplaces with metal-working operations using meth-
anol was estimated to be 11,299 in 2009 and 17,873 in 2014. The number
of workers who were involved in metal-working operations using chemicals
was estimated to be 50,299 in 2009 and 90,661 in 2014.

(2) By Work Environmental Measurement Data

(O The number of workplaces and workers operating metaworking oper-
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ations was estimated to be 30,916 and 169,102, respectively.

(O The number of workplaces and workers operating computer numeric
control (CNC) metal-working operations was estimated to be 2,379 and

27,976, respectively.

(O The number of workplaces operating CNC operations using methanol
was estimated to be 36. The number of workers who were exposed to

methanol in CNC operations was estimated to be 289.

(3) Special Health Physical Examination Data

(O Industries involving diode, transistor and semiconductor manufacturing
showed the highest number of workers taking special physical examinations

for exposure to methanol (3,165)

(O The number of workers taking special physical examinations in CNC
operations could not be estimated due to a lack of operation information.
2) Health hazards of chemicals used in metalworking-operations

(O Metalworking fluids (MWF) are known to be associated with several
types of cancers, various types of respiratory diseases, and skin problems.

MWF contains various types of additives including CMR-associated biocides.

(O Methanol used to remove heat generated from metalworking operations is

associated with loss of wvision.

3) Measures to control the risks caused by chemicals used in metalworking
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operations

(O Engineering and administrative control measures should be taken to con-

trol the risks caused by chemicals used in metalworking operations.

O Local exhaust ventilation, isolation, and substitution should be considered.
Substitution of several additives with CMR toxicity in MWF should be
considered. Methanol used to remove heat generated in CNC operations

should be substituted with ethanol in a well ventilated facility.

(O Effective and fundamental measures to protect workers who are involved
in metalworking operations should be disseminated to workplaces. Social
media, fact sheets, and Internet sources can be used as tools to spread this

control information.

(4) Legal measures for metalworking operations

O Legal guidelines should be developed to manage risks in both MWF and

biocide additives and metalworking operations.

(O Management of national occupational health safety data should be
reformed. In particular, industries, operations and jobs should be standardized
for national surveillance. National occupational health safety data should be
cleaned, processed and stored safely and reliably to apply to various further

surveillance efforts.

Key words metalworking operation, national occupational health safety data, work
environment, special physical examination, metalworking fluids (MWEF), methanol
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No M9 AAEF A AR 20009 20144
123 23121 TS 2 2hE R Axd Yes No
124 23122 #fre 7hEE Az Yes Yes
125 23129 718 A8 FeAE A Yes Yes
126 23192 g8 FEdr] Az Yes Yes
127 23199 18] 71 YA Axd Yes Yes
128 23212 AE =27 Az No Yes
129 23213 g =7 Az Yes Yes
130 23219 71EF Ak E=x2b7] Az Yes No
131 23229 718 st JAE Ax=Y Yes Yes
132 23231 HE E S %ﬂi;j HHleh 8.5l Yes No
133 23232 Bl 2 fALF vldlsl 8 dAE AxEY No Yes
134 23239 71eF F28 vust adAE Axd No Yes
135 23311 AHE Az Yes Yes
136 23312 A3 9 ZgAE AxY Yes No
137 23322 Jul& Ax4 Yes Yes
138 23323 ZetaE AF AR Yes Yes
139 23325 ZAYE BHY, 71¢ HE 2 EE AxY Yes Yes
140 23326 TAHEH % 7] j}idé% TAHEAF Yes Yes
141 23329 1) Ve 2AYE AF 2 FAAE Axd Yes Yes
142 23911 A48 JAE A= Yes Yes
143 23919 716 A AF Az Yes Yes
144 23991 of1~E Az Yes Yes
145 23992 AvpA] A=A Yes Yes
146 23993 Ha435 245 444 Yes Yes
147 23994 A b 2 FAMAE Al Yes No
148 23999 8] 7]EF EReE HlEE FEAE AxY Yes Yes
149 24111 A4 Yes Yes
150 24112 Al 74 Yes Yes
151 24113 Stad Az Yes No
152 24119 716k AE 9 A Yes Yes
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No M9 AAEF A AR 20009 20144
184 25921 T4 A4 Yes Yes
185 25922 =4 Yes Yes
186 25923 =4 2 Ve 9944 Yes Yes
187 25924 AA7EE W FARA E Y Yes Yes
188 25929 a8 7l 5574 Yes Yes
189 25931 g2o] AxY Yes Yes
190 25932 AR Az Yes Yes
191 25933 H 582 35 AxY Yes Yes
192 25934 w2 33T AxY Yes Yes
193 25941 & oY 4 WAAE AxES Yes Yes
194 25942 a4 22y Axy Yes Yes
195 25943 a5 7HEAE A Yes Yes
196 25991 =50 2 Ve 28] AxY Yes Yes
197 25992 =il Az Yes Yes
168 95003 TEA AF b7 2 35FEE7) Ves Ves

Az4

199 25994 HEANEFE Al Yes Yes
200 25995 TEEATE AxEY Yes Yes
201 25999 9] 71 E/Fekd FE57AE AxRd Yes Yes
202 26110 AAHNA I Z A=Y No Yes
203 26120 Heles, Bl Z]E;_(j AR AR Yes Yes
204 26211 AA FI tjaZdo] Az Yes Yes
205 26219 Eotznt 9 Ve B3 vz2Zgo] Axd Yes Yes
206 26221 A3 =271 A=Y Yes Yes
207 26222 AAEEF A7 Axd No Yes
208 26291 AR Ax4 Yes Yes
209 26292 AAEH7] A4 No Yes
210 26293 AARAE7] Azx=d No Yes
211 26294 AATNE Az No Yes
212 26295 A=Y, ¥A37] 2 7e dAAF=EA Az Yes Yes
213 26296 ARSI = A xS No Yes
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No M9 AAEF A AR 20009 20144
245 28111 A7 2 2dy) Az Yes Yes
246 28112 wely] A% Yes Yes
247 28113 WAMEZE kA7 AxY Yes Yes
248 28119 71ef wx7] 2 A7) HEgA] A2 Yes Yes
249 28121 A7z A, 3 2 HE A Az Yes Yes
250 28122 Ll RS AL =L B B S S | Rl i e Yes Yes
251 28201 A=A Az No Yes
252 28202 A4 Az Yes Yes
253 28301 B AolE A4 Yes Yes
254 28302 718k A 4 AolE Ax4d Yes Yes
255 28303 dd Z=AE 2 Ve B4 Az Yes Yes
256 28410 AT B FE A x Yes Yes
257 28421 SEAN R 2HAR] AxY No Yes
258 28422 Ak A7) 2H A Az Yes Yes
259 28423 AA 2 Fug AR Az Yes Yes
260 28429 718} 2R A% Yes Yes
261 28511 FE& A77171 Az Yes Yes
262 28512 HE A7) W) Az Yes Yes
263 28519 718 7H] A71717] AxY Yes Yes
264 28520 7ML v H7A 2 F o d 7T Az Yes Yes
265 28901 A7 74H 2 NEFH AxY Yes Yes
266 28902 718 SAAFE 9 AAAF Az Yes Yes
267 28903 WE ANTGA AxY No Yes
268 28909 19 71EF "71gH Al Yes Yes
269 29111 WA ad Axq Yes Yes
270 29119 71eR 719 3 ERL Az Yes Yes
271 29120 Fa717] Az Yes Yes
272 29131 AA FAZ Az Yes Yes
273 29132 ZIA B 2 k7] AxY Yes Yes
274 29133 ®, ME 9§ AR Az Yes Yes
275 29141 Euojy 9 Zwoly Alxd Yes Yes




2 2 .-311
No M9 AAEF A AR 20009 20144
276 29142 71e] B FHHEEA Axd Yes Yes
277 29150 e 28 = E =8 Wy Axd Yes Yes
278 29161 ded EE 2 AA47] Az Yes Yes
279 29162 77 Az Yes Yes
280 29163 Ziwjolo] =] Az Yes Yes
281 29169 71eh B EE0 Az Yes Yes
282 29171 AHE W 9 s g Alxd Yes Yes
283 29172 a7l 2sA Az Yes Yes
284 29173 g FF7 L wvIEA Axd Yes Yes
285 29174 714 A7) AxA Yes Yes
286 29175 N of3}r] Az Yes Yes
287 29176 FH7], Gugtr] 2 7pAA Y] Alzd Yes Yes
288 29180 AEE 1A 2 ] Alxg Yes Yes
289 29191 A& Alx=d Yes Yes
290 29192 SNAH, 23 2 FA7] Axd Yes Yes
291 29193 A a7l 2 st agky] Alzd Yes Yes
292 29194 AR A8 7] ARG Yes Yes
293 29195 TEA FAFT AxY Yes Yes
294 29199 19 7]EF AREEA S A AlxY Yes Yes
295 29210 9 9 A48 7 Az Yes Yes
296 29221 A& FA7A A=Y Yes Yes
297 29222 =4 da7A Axd Yes Yes
298 29223 =4 Ag7A Axd Yes Yes
299 29229 71ef A3 A7 A Az Yes Yes
300 29230 55 T3 9 7 ofm & A Axdg Yes Yes
301 29241 EEFA H FARE 71A] A=< Yes Yes
302 29242 FEAE B A AxY Yes Yes
303 29250 SAEE 9 S A Axd Yes Yes
204 — g ARAE, dA A f Tk 71 Ves Ves
A Z <
305 29269 ZIef A, A8 2 S EE 1A AR Yes Yes
306 29271 WA Al zg 7 A AxY Yes Yes
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<P 2> AU A 08T FEVEE TRl TFsAe] Sl EEK) B

No J¥ AAER A AAEF 200 204
1 20303 7be 2 AA Eagds Ay No Yes
2 15129 7HE 2 Ve R Aol AxY Yes No
3 35200 b Ea R = e R | Yes No
4 33910 7 2 FuE Az Yes No
5 24132 B Axd Yes  Yes
6 24312 drE Fx24 Yes No
7 10796 AZE 2 AAF AxY No  Yes
8 95111 Ad-49E A 2 AR s Yes  No
9 18111 74 A4 Yes No
10 29292 a5, s 9 ety AEY) Alxd No Yes
11 10611 IE =44 Yes No
12 17210 ZHA R FRAAA A=Y Yes No
13 28301 B Aoy Axd No Yes
14 25112 T4 #53AF 2 F534E Axd No Yes
15 27321 A= 9 Fste s Az Yes No
16 24199 a9 ek 13 dA AxL Yes  Yes
17 32099 9] 71k 7k Axd Yes No
138 22199 19 71E AF-AE AZY Yes No
19 25929 a9 7E 5574 Yes  Yes
20 16299 a9 7]EF UFAE Az Yes  Yes
21 14199 9] 71EF BAYE Az Yes No
22 23999 9] 71Ef EReAE vEE FEAF AxY Yes  Yes
23 13999 9] 71E ERtE AAE AR Yes  No
24 20499 28] 7]EF wFE SEAE AEY Yes  Yes
25 10799 9] 71EF AaE Axd Yes No
26 27199 9] 71EF o2& 7)7] AlxY No  Yes
27 14499 9] 71k EAAAE Az Yes  No
28 29199 8] 71e AerEAE VA AxRY Yes  Yes
29 30399 a9 7 AEA BEF Az Yes  Yes
30 26299 18] 7]Ef AARFE AEY Yes  Yes




316---a=0tE8 J|=835I0 HE RH=SE A0 =25t MEHEIA & R =2
No N9 AAER 4 AARE 2009 2014
31 29299 a9 78 55548 714 Az Yes  Yes
32 22299 9] 7Er ZE2E AF Az Yes  Yes
33 14192 SHE AYE 2 fARE AlxY Yes  No
34 32091 =& 7 AlzY No Yes
35 25111 w5 i, 4, ME 2 BEAEF AxY Yes No
36 25942 =4 228 Axd Yes No
37 25921 =% 474 Yes No
38 29222 v AA7A Az Yes  Yes
39 25113 F& 2HTERA AxY Yes Yes
40 25912 FETRAE AxY No  Yes
41 25943 =54 7MEAE AxY Yes  Yes
42 25913 FEGFAF AxY No Yes
43 38301 595 A Yes No
44 25941 w&aay g A Az Yes  Yes
45 22240 ZIAGE] 2HE g AE AxY No Yes
46 29142 710l B SEHAGEA Az Yes  Yes
47 29174 714 o2k7] Az No Yes
48 46713 ZIAAE 2 #EAE =g No Yes
49 29132 ZIA B g grET] AlxS Yes No
50 24290 71} 12 AT S AzY Yes  Yes
51 29229 71} 7hEE A A Az Yes  Yes
52 28519 71eF 7488 d71717] AxY No Yes
53 27329 71e} #3717 Az No  Yes
54 25119 71E 7Z2& S5AF Axd Yes  No
55 29119 71ek 713 2 "Rl Az No Yes
56 20119 718t 71 Z2f718 e Al Yes No
57 32029 71EF EA b Az No Yes
58 26429 718t F4 F8N xS Yes  Yes
59 28119 A= o g B D R B S B el Yes  Yes
60 13109 71E} A Yes No
61 11209 71E HgEeR AxY Yes  Yes




£ 5 317
No W AARFE 4 AARE 209 200
62 24229 ZIe} HlEEE 4, FE E AAAE AxY Yes  Yes
63 24219 ek v AFE Ad, Ad 2 g5 Axd Yes  Yes
64 24329 718t MlEEE F24 No  Yes
65 13409 71 ARAE 44 A 9 ek vk Yes No
66 15219 71eF A Az Yes No
67 26529 71eF 3717 AxS Yes No
68 18129 71EF Q&4 4 Yes  No
69 18119 71EF 1414 Yes No
70 95119 71€f dnk 714 92 gy g Yes Yes
71 28302 71eF A B Al E Az Yes  Yes
72 28429 718} 2 A Azd No Yes
73 17229 71EF Fol A 4 &7 Az Yes No
74 26329 71eF FH7)17] Az Yes No
75 13229 71} AEAE AZY Yes  Yes
76 14419 718F Mz E A A Az Yes  No
77 13403 49 7y Yes No
78 29111 Yzl Az Yes  Yes
79 24122 Wk A 2 §kE AFE AxS Yes  Yes
80 29210 Y E A48 VA Axd Yes  Yes
81 25922 a4 Yes  Yes
82 25923 =% 9 e e No  Yes
83 24221 T oA, 4E 2 AAAE AxdY Yes  Yes
84 24211 T AYE, A9 4 g Az Yes  Yes
85 29195 YA AT Az Yes  Yes
86 10800 TEE AR B ZANE AxY Yes No
87 23322 AuE Az Yes  Yes
88 11113 ol o WM Az Yes  Yes
89 10730 Wi, PR Y 2 fARE Al Yes No
90 13211 HWAE 224 Yes  No
91 13102 Rl ) e No Yes
92 33120 BEZ AFS 2 B FAEE AXY No Yes
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oG ANET el AARE 2000 2014
93 31920 BEALOlF A=Y Yes No
94 27213 4 AAL S 2 2477 Azxd No  Yes
95 29271 WA Alz2g VA Ay Yes  Yes
96 26421 W Alzd Yes No
97 28122 LR = S g B S [ Rl i Yes  Yes
98 28112 Hetr] A=Y Yes No
99 25911 EHoFEAE Ay No Yes
100 38302 HE4&ds A8d Yes No
101 33994 H 9 & Ax4] No Yes
102 38302 Ha&9s A4 No Yes
103 25933 Hls 82 F3 AxY No Yes
104 33920 ARE R 3|88 F AlxY No Yes
105 74100 AFF A A Y ARl =Y Yes No
106 20121 g Tk Az Yes No
107 22191 e A TAE AxY No  Yes
108 29150 g o8 = =8 Wy Axdy Yes  No
109 29161 a8 B g A7) AlxY Yes No
110 27216 Ad A2 sg Ao g Az Yes  No
111 07111 M54 34 No Yes
112 31114 Adk FAREE Az Yes  Yes
113 24311 AEdFE 724 Yes No
114 13991 NEFAE A=Y Yes No
115 14191 Mz g AFE Az Yes No
116 11122 2T Ax Yes No
117 25993 T4 AF 7te7] 2 F5FE87]) AxH No  Yes
118 10212 FAEE A 9 94F Axd Yes  Yes
119 14411 Eay = EARR A= g ot Yes No
120 29162 A7) Axd Yes  Yes
121 30121 &2 2 7E A& AEA Az Yes  Yes
122 23311 A E Az Yes No
123 58121 EART I Yes No




g 5 319

A AT 4 AARE 2009 2014
124 23991 of~F Az No Yes
125 24222 A3 E 4, dE E ARAE A Yes  Yes
126 24212 SFuy Ad, gH 2 g A% Yes No
127 24321 dFHFETFE FE2Y Yes  Yes
128 29175 WA A7) Az No Yes
129 29131 A HEZ AxY No Yes
130 11201 de Axd No Yes
131 24213 A H oot AA, dd E Fe Al Yes Yes
132 13104 AAL L TFEAF Al x2S Yes No
133 24121 A gA B GFE AF AxRAY Yes  Yes
134 21210 A o kFE Az Yes  Yes
135 17902 AL FolAF Az Yes No
136 23121 T R FEE f9 Axd No  Yes
137 29120 fred17l Alzxdd Yes  Yes
138 21101 olekg 3E 4 IAEL A4 Yes No
139 26422 o] F 37l Az Yes No
140 75120 SR R= Yes No
141 10795 QA2 FE A=Y No Yes
142 20423 AAqd = Az Yes No
143 26221 A 277 Az Yes Yes
144 28201 A2 Ax=Y No Yes
145 30310 AsAp Qg FE A Yes  Yes
146 95212 A AE FEd Yes  No
147 95211 s T3 Yes Yes
148 30320 2EA A AR FF AxY No  Yes
149 30391 AEAE FHALEA AxY Yes  Yes
150 30392 As 2 A7 A Az No Yes
151 31991 AAA R A A Ay No Yes
152 22222 AdE 2 AL ZH2EAE AxS Yes No
153 17124 A% 38 2 EFEUAY Fol Axd Yes  No
154 28410 AT 2 Pz Az Yes No




320---a=0tE8 J|=83sI0 HE RHSE A0 =25t MEHEIA & R =2

oG ANET el AARE 2000 2014
155 27112 Az e 5 aw 77 Axg No Yes
156 28121 A7 =2 M BnE 9 HE FH Az Yes No
157 28902 A7 & SaAE 2 "dAAFE AxY No  Yes
158 28121 AZ1sl2 AW, R 2 JE FA Az No Yes
159 28111 As7] 9 A7) Az Yes  Yes
160 26291 AR Az Yes No
161 27212 A7) &8 AE 8 E47)T AxS No  Yes
162 26293 AAA 7] Az Yes  No
163 26295 ARz, w7 D 718 AAR=ER Axd No  Yes
164 25924 Ar7bE 2 A E Y Yes  Yes
165 28303 dd ZEAME 2 e BA AxY No Yes
166 20493 A 2 Agd Az No Yes
167 27192 4E I L AARAGLE 717] Axd Yes  No
168 86101 3w No Yes
169 18122 A A Yes No
170 18121 A 2 23y Yes No
171 28511 g 717171 Axd No Yes
172 29294 Fd 4 538 Azx4Y Yes Yes
173 25121 FTEHERAY @ g Az Yes Yes
174 29176 SR, dugr] g 7=l Az No  Yes
175 38220 A4 #H7E A Yes No
176 30201 A B EFA Az Yes  Yes
177 10742 A d A 2R Az No Yes
178 24123 AR Axd Yes Yes
179 31202 AEabgEE 2 HHAGAE A No Yes
180 20432 2 oF, v+ 2 7TER AIA A2 No No
181 13221 A 2 #AdAF A Yes No
182 13223 AL 2 FAAE Az Yes No
183 29163 Awolo] FA] Az No  Yes
184 23325 ZAHE g4 79 vE 3 55 A4 Yes  No

185 23326 ZAYHEH 9 Ve 728 FAHEAF Ax4 Yes  Yes
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o, s 20094 2014

AR ST 2EAF ARAEF 2EASF
24 FH7IA =g 1 1
25 BEAY R A Axd 3 10 22 45
26 BAF AoE AxY 1 4 2 8
27 FeAz= g Fsas Az 10 34 18 82
28 WAE 2E AzxY 4 24 15 64
29 % ANZHA AZY 3 5
30 TFH AEL 1 1
a1 ;—g&% FERAE B FEH5TLE Az 61 15 510 606
32 AeEd 2L HEAF AxA 4 5 2 5
33 29 71g 12 BR Az 52 254 13 33
34 18] 71E 7 AlxY 5 11 11 16
3B 29 7IEF nYAEF Az 15 35 20 74
36 19 7EF 357 553 1,714 799 2,340
37 19 71E 71A 2 A Zug 1 5
38 29 7IE UFAE Axd 1 2 1 1
29 ;?20;15} g EHEA e &5 9 - q 5
10 22 71k &8 BFEA e AF Al - 6 3 2
41 19 71 SA9E Az 2 7
1 ;L?J 71E BEetE FEEAE Az 070 69 017 624
13 ;2 71EF E5otE WEE FEAF A . o7 6 -
44 9] 71E ERtE ARAE Ax 8 48 1 6
45 29 7lek ERE sEAE Az 5 5 6 12
46 19| 71t v EAFE BY 1 25
47 19 e HEEF AxRY 4
48 18] 7lE fEAE AxS 1 3 3
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o, s 2009 20143
AdEE 2R AYETE 2EASF
49  19] 7EF 95§ 7]7] AEY 38 75 39 146
50 18] 7]ER o FAAE Az 1 3
51 19 7]e} AdWtEAE 7)A A% 498 2,353 886 2,993
52 19| 7]E} AFA FF Axd 1,221 8,239 785 7,501
53 19 71E} A7 AE AzxY 41 120 46 195
54 19 7]E} AAREFE Az 248 968 174 632
55 19| 71Et Fo] B #HA AF AxY 4 6 1 1
- ;2;& ZAYE AF 2L FAHAF ) ) ) )
57 a9 7l EF5HE V1A Az 246 681 587 1,879
58 19 71e FekaE AF AZY 101 260 89 209
59  SFE APE 9 fAe s Az 2 41
60 =i Az 2 2 5 13
61 =% 7HF Az 12 19 30 38
62 =& &, A, AMEH 9 BEAFE Az 70 163 100 190
63 =& A7 Az 60 213 98 395
64 B& 22y Az 37 108 28 59
65 w& EAEd 29 51 63 214
66 =& HAVIA Az 94 468 182 1,034
67 w& ZHTEA Az 82 200 277 761
68 =& Fx 9 Ve ofa& VA Ax4d 3 4 24 79
69 FETGERAF AxY 46 215 108 488
70 FEA NAEFAE Az 40 128 41 123
71 FEFEAF Az 66 482 182 626
72 w545 A4 2 11
73 FEANEE AZY 12 23 18 31
74 S50 9 Ve 23487 Axd 33 62 40 99
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o, s 20094 2014

AR ST 2EAF ARAEF 2EASF
7 FETaY 9 A AE Alxd 238 1,216 514 3,010
76 FEREAR AxY 4 6 9 23
77 AN 2YE ZeagAE AZRY 12 27 110 344
78 1A B Ve ARAY Axd 7 43 4 14
79 71718 AEEHAE 9 ARA Az 6 12 10 47
80 7lo] H FHHIAA Ax 179 1,099 305 1,868
8l  71A o7 AlxY 12 37 40 59
82 7IA H=Z 3 457 Ax4 73 346 79 472
83 7let 1A M HAFEH Axd 22 60 6 7
84  71E} 7hEEFAVIA AxY 139 604 413 1,648
8  7let 7t & A1) AlxEY 38 191 59 310
86 et A& UrAlE Alxd 3 10 1 1
87 7let 15E& Fetad ZHAF Axd 2 5 6 20
88  7IEt #5717 Axd 5 30 23 88
89 7lE} FxE& FHEAF AxY 153 489 234 591
90 7B 7x2E& vds a9gAE Az 10 91 3 12
91  ZIEF 713 2 EN Az 68 426
92 7lE 71271t Alxd 2 4
93  7lE 71x2fr7isstEA Alxd 1 5
94 7]El W _JAF AZY 3 5 1 12
9%  ZIEF ZA7F Az 7 10 7 26
9%  7IEF T S Az 54 229 40 161
97 ZlEF EFAEEA Az 20 45 110 268
98  7IEF 7] H dA7|HEEA] A= 7 40 25 63
99 7l vl 9 Ai3FE AxY 5 15
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2 £ .33
o, s 20094 2014
AR ST 2EAF ARAEF 2EASF
228 HAFAF H Ve HEAE AxY 1 2
229 N4 FH f=FHol Axd 15 125 14 71
230 oA oH7] Az 10 18 26 36
231 9 HE Az 33 128 123 402
232 FAY 1 1
233 oA 4 7lE #rtEE AxS 1 2
234 45 Axd 1 4
235 A 2ol AW, AA 2 e AxRY 2 2 1 3
236 <AnbAl Az 6 13 10 37
237 AAF 2 TFEAF A=Y 18 2 11
238 AzF 4 2 dE AFE Axd 5 25 18 242
239 Al oJoFE AxH 2 4 3 12
240 BUIAIH, £ 2 FH7] AxH 38 77 91 173
241 A 2 AFe] AlxY 1 20
242 54 Aoy Az 3 3
243 EEVE A Az 3 3 5 5
244 ¥EANE 2WAA Az 7 38
245 A BAAYHA 1 74
246 A8 =AY AxY 1 1
247 AL FTolAFE A= 4 6 6 127
248 FEldS 4 BE FEl Axd 2 9
249 A B AlxY 16 32 15 41
250 Tl Axdd 238 1,051 318 1,726
251 «&f W oz AxS 1 37 2 11
252 S+ AEF 9 9H 7 TA Axd 39 86 125 285
253 oB& 7t AR 3 9 8 10
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AR ST 2EAF ARAEF 2EASF
280 AFE 2 AL FepaEAE AxRY 2 8 4 13
281 AF 9 qWAL A5 Az 1 1 3 4
282 AT, {4 9 EFEUAY Fol Axd 1 2 1 1
283 AT H PZ AxY 4 18 12 24
284 AVNAR 2 ANTFA AxY 2 4 4 8
28 A71A e " ey 77 Al 3 12
286 A7 71APH] 2 B 7R Rl 1 4 3 19
287 A& "daAlE 9 AAAE AlxY 3 9 9 21
088 Zjﬂﬂi AR, BE 2 HE A Az il o %0 -
280 HE7] 2w Az 36 104 80 302
200 HA 2 Fug 2WHA Az 2 2 3 12
201 AR A x4 3 11 9 21
202 A7l F74, A B 27T Az 14 32 33 126
203 AAR-F AR Axd 5 8
204 Aot Ax4 3 17
205 AAEE FHINA AxY 18 49 17 45
206 HAAAG] Az 1 3
207 AAHEIE Az 1 4
208 AAPAINZ A=z 2 4
299 AAFHA7 Ax4 3 4
300 HAAIE=E A% 2 2
201 ;dzi%‘ W7 B 71E A=A A A - ; 106
302 AFE AF A= 2 3 12 118
303 Harke ® O frARAE 9 a7 1,631 1,155 4,862
304 HA mEAE 9 7g 24 Alxg 4 7 3 20
36 AE ¥E E5 9 fAF vdist 8 gl 2 2
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2 = ..335

o, s 2009 20143

A5 224 A F 2EASF
331 Az, 4 2 APdEs A Az 3 4 13 25
332 FHA Az 2 40 9 67
333 AL 717 Az 19 48 30 140
334 A oF HlF 9 7]E AA Alxd 2 3
335 AT E AEAF AR 1 3
336 AE H FAAE Az 2 2 1 1
337 HAHjolo)gA Az 38 80 100 212
338 HFEH A=x4 4 16 6 9
339 A ZUH Ax4 8 30 3 3
340 ZFoF AF R HAF AxY 1 1
ol fﬂaé BHel, 7le}, e g 2 o 3 . 0

A

o gfiﬂaljf 9 7l Fx2E 232y . 1" 4 6
343 Efelo] B FH AlxY 1 3
344 E}elo] AAY 1 50
345 B B frAb vidlsl a]dAlE Alxd 2 15
346 @, wWE W §APEA A2 212 843 502 3,280
347 deu A A= 3 5 1 2
348 EZFA 2 §AME V) AFN Az 134 724 246 1,448
349 & ¢ zaAgETT Axd 99 461 130 1,330
350 EdYY 2 AvEHIY Az 1 3 5 7
3Bl EFA H Z2EAE Az 3 3
32 EFAE Z 7gAE A% 2 4 1 1
363 #frE TtEFE AxY 6 27 4 47
354 FIHE AxY 2 11
355 #A A E 7] Axd 3 3 4 8
36 Fx g Fo] tEd JA Az 16 26 37 120
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