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“;TINoGENIT FZTENCY OF VARIOUS FRACTIONS FROM THE REFINING OF PETROLEUM

—— e )
ECHEDULE
FRACTION OF RELATIVE
DISTIL=- APPLICA-| INCIDENCE CARCINO-
API DESCRIPTION GRAVY LING BENZ0~{ TICNS oF 1 GENIC
SNPLE OF ITY| < 750°F. |PYRENE|(no./week| TUMORS | POTENCY,
SHEER | EXPERIMENT  PAPI] () (%) | - mg.) [% - week] Pyg
Non-catalytic cracking
of virgin gas oil
2 Cracked Side- gl.2 0,0002 1 - 100 0-75 -
stream .
6 Cracked residuum| 5.2{ 33 0.013 | 3 - 100 72-30 | 0,08
1
59 Cracked residuum 8.5 0,005 | 3 - 100| 82-69 0.02X .
65 Cracked residuum 6.6| L3.8 |0.0L 3 - 100f 89-29 0.11X
72 Cracked residuum| 9.6 35 0.06 3 - 100f 73-18 0,21X
9l Cracked residuumo.l| 35 0.02 3 - 100 80-39 0.09X
108 |Cracked residuum 2.3| 32 0.12 3 - 100 71-28 0.12x
108 3 -5 | 100-52 | 0.05%,01

Non-catalytic cracking
_of catalytic gas oll

20 Cracked residuum 4.7[ 51 0.24 3 - 100{ 100-22 | ~J 0.18
20 3 - 100 G0-21 0.17X
20-1 {504 oil No. 20, 3 - 100{ 100-25 |~ 0.18

504 dodecylberzeng
23 FCC gas oil feed26.7] 78.5 |0.043| 3 - 100/ 100-1§ |~V O.24

23 2 - 100 9L-28 0.22::813*

2l Cracked residuum 5.9 32.3 [0.24 3 - 100| 100-15 | O.L
from No. 23

29 TCC gas oil feedl5.7| 73 0.10 1 - 100] 84-30 | o0.31%f.04

30 Cracked residuunm 8,5 36 0.23 1 - 100| 100-33 o.zefzgg
from No. 29 ;

34 Houdry gas oil 8.0 0.014 | 3 - 100 84=-32 | ~O0.1
feed

35 Cracked residuum 2.7| 35 0.18 3 - 100/ 100-20 |~ 0.15

L from No. 34 ‘1
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NC5EZYIT FUTENCY CF VARIOUS FRACTICONS rROM THE REFINING OF PETROLEUM

addes

I
SCHEDULE
FRACTION OF RELATIVE
DISTIL- APPLICA-| INCIDENCE CARCINO-
DESCRIPTION [GRAV| LING |BENZO-| TIONS OF GENIC
OF ITY| ¢750°F. |PYRENE[no./week| TUMORS | POTENCY,
EXPERIMENT API] (%) (%) - mg.){% - weekd Pyg
Total cracking [6.1| 32.2 £0.005 | 3 - 100| 62-38 | A/ 0.06
charge; combin-
gtion unit
cracked residuum 7.8/ 31.0 [0.03 3 - 100 56-24 | A~ 0,15
from No, 38
FCC decanted o0ilf15.2| 31.1 [0.15 | 1 - 100 94-4o | 0.22x
feed
Cracked residuum-1.7| 26.4 [0.38 1 - 100| 88-41 0,18x
from No. Ll
FCC gas oil feed23.6| 87.9 [0.03 3 - 100| 100-24 | A’ 0,15
Cracked residuum 9.6 76 0.21 3 - 100 93-17 | ~/ 0,22
from No. 46
— Total cracking [33.0] 93.9 0.041 3 - 100] 100-36 |~V 0.09
charge
Cracked residuud 4.2] 55.9 [0.23 3 - 100 89-19 | rvo0.21
from No. 5.4
Cracked residuug 6.3 66,8 |[0,05 3 -« 100 B88-26 | A~ 0,20
63 |Houdry gas o1l [25.6] 48,5 [0.05 | 3 - 100 89-26 | 0.,12%:3¢
feed
63 °e - 3 - 100, 100-19 | 0.18%,03
63 3 - 100, 89-28 0.21X
63 2 - 100/ 100-33 | 0.15%-33
63 3 - 20 loo-hs Oolltoo3
63 3-5 | 88-37 | 0.09%-83
64 |Cracked residuw19.9 52.5 |0,11 3 - 100 100-23 | 0.17%f.02
from No. 63
+.06
91 |FCC gas oil feed20.lf 80,1 [0,037| 2 - 100 95-23 | 0.261%5p
92 Cracked residum 6.1 70,5 |0,072| 2 - 100 9l-23 0.311:833
from No. 91 ;
93 | Cracked residwm 7.9 87 |0.03 | 3 - 100 9L4-40 | 0.07%.01
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JV2IENICT OPCTENCY OF VARIOUS FRACTIONS PR

M TEZ REFINING OF PITECLEIUM

SCHEDULE
FRACTION OF RELATIVE
DISTIL- APPLICA- [INCIDENCE|CARCINO-
API DESCRIPTION |3RAV¢ LING |BENZO-| TIONS OF GENIC
GAMPLE OF ITY] <750°F.| PYRENH(no./week| TUMORS |POTENCY,
YOMBER EXPERIMENT [OAPT 2) (%) - mg.) [%-weeks)| Pyq
b

eteam Cracking
B

86  |Cracked residuum 3.5 51.9 (0,02 |1 - 100 | 100-36 O°17:°8§

yiscosity Breaking

18 Cracked residuum 3.1} 23.7 0.018 | 3 - 100 56-30 | 0.1
from No, 17

66 Cracked residuum 6.5 22.1 |0.055|2 - 100 | 100-37 |0.10%.01
o7  |Cracked side- [15.6] 8L.6 ]0.060]2 - 100 | 89-17 0.40%:82

stream from *
fractionetor pro-
ducing No., 66

Qgpbs coking

1
52 Cizck:d 21.00 95,2 {0,005 3 - 100 | 100-36 |~ 0.1
8 estream

535 |Blowdown oil  [10,5 61.3 |0.15 |3 - 100 | 100-15 |~ 0.4

Batch coking

87 Cracked 14.9 0.21 |2 - 20 91-30 [0.19
sldestream

Delayed coking
28 Cracked 15.3 0.03

3 - 100 | 100-15 {~0,3
og |8idestream 1 - 100 | B85-33 |0.26%:88
74 | Total furnace [12.5 22.3 |0.03 |2 - 100 100-47 o.1ot-8i
33 Cracked side- [16.8 60 0,008 | 3 - 100 95-15 |~/ 0.33
33 stream from Na.7l 1 - 100 95-30 o.39t.82
8L Cracked 30,2 79 0,006 | 3 - 100 95-24 0.17:-8§
sidestream ’
90 | cracked 30.4 90.2 [0.003| 3 - 100| 100-38 |0.10%.02
sldestream
96 Cracked 33.24  77.7 lo.oou| 3 - 100 93-27 o.17f'8ﬁ ;
sidestream ; ' l

— ]

! Peed to unit included catalytically cracked components.
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NCGENIC PCTENCY CF VARIOUS FRACTIONS FROM THE REFINING OF PETRCLEUM

SCHEDULE
FRACTION OF RELATIVE
DISTIL- APPLICA- |[INCIDENCE| CARCINO-
API DESCRIPTION VGRAVT LING BENZO=- TIONS . OF . GENIC
SAMPLE OF ITY] <750°F.| PYRENE(no./week! TUMCRS | POTENCY,
NUMBER EXPERIMENT (°API (%) (%) - mg.) [(%-weeks) PMc
22;5129 coking

97 Total furnace 16.6 57.8 0.11 3 - 100 87-22 0.16X
charge (includ-

ing recycle)

98 Cracked side=- 31.0 100 p0.001 § 3 - 100 73-39 0.15%
stream from No.97

103 |Cracked stde- 5.2l 143.9 [0.02 |3 -100 | 94-23 |0.19%:35

stream

L1 |wax tailings, (1.2 9.6 |1.03 |2 - 100| 85-25 | O0.15x
50% benzene

Naphtha Reforming

19 |cracked residuuml?7,00 91 0,00 |3 - 100 | 86-37 | 0.08x ,
58 |Cracked residuud 6.3] 85 [0.06 |3 -120| 89-30 |wo0.12 :
from kerosene A
feed

76 Cracked residuun 30,6 ~ 91 0,001 13 - 100 | 100-30 (A 0,08

76 3 - 50 83-50 inc.
Polzforming
+.02

13 Cracked residuuml0,l 63 0.006 | 2 - 100 89-61 |0.121:52
37 Cracked residuunmll.?2 66 0,005 | 3 - 100 oL-46 | 0.1
69 Cracked residuuml5.9| 75.1 ;go.ooj 3 - 100 80-29 |AJ0.10

Hydroforming
49 Cracked residuun10.l A/ 95 0.13 |1 - 100 84-41 [0.15%.01
17 Cracked residuund22,8 100 0,018 |3 - 100 | 100-38 | ~O0,07

API 06485
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. . [NCGENIC PUTENCY OF VARIOUS FRACTICNS FRCM TEE RIFINING CF PETICLITH
—
SCHEDULE
FRACTICN OF RELATIVE
DISTIL- APPLICA- [INCIDENCE|CARCINO-
API DESCRIPTION |GRAW LING [BENZO-| TIONS OF GENIC 1
gAMPLE OF - ITY | 750°F., [PYRENE |[(no./week] TUMORS |POTENCY,
[WBER | EXPERIMENT  [°AP]} (%) (£) | - mg.) [(B-weeks)| Py
L )
ﬂwrmofor Catalytic
(racking
7 pracked residuum |20.4 A/100 0.019|1 - 100 | 11-56 -
9 pracked residuum |18.Y4 97 0.07 |3 - 100 | 100-47 {0.05%,01 ]
9 3 - 100 | 100-41 |~ 0,06 !
10  kracked restduum [11.4 56,7 |0.23 |1 - 100 | 9L-39 0.3X f
10 1 - 100! 60-31 |~0.5 !
31  [Cracked residuum |16,0 63 0.65 |1 - 100 | 100-32 O.37f'8g t
36 [pracked residuum 21,9 ~ 50 [ 0.18 |1 - 100 | 9L-LL 0-19f'8§ :
40  pracked residuum (19.8 77.2 |0.09 |1 - 100 | 100-42 0.,16X !
-~ 71 [cracked residuum 22,8 77 0,10 |1 - 100| 90-22 (0.52%,05 j
7 : 1-20 | 90-37 [0.362:92 | |
71 * 2 - 20* | 100-27 |0.21%.02 1
714 2 - 20* | 100-25 {0.21%+93 J
" 2.5 | 94-36 |0.19%:32
71 1-5 85-70 10.10%.03
' -
78 Cracked residuum {16.) L45.7 |O.4I |1 - 100 88-20 O.éOf:gi
82 cracked residuum|13.8 25.7 10.53 |1 - 100| 95-34 o.3of:8§
82 1 -10 |100-50 |o0.20%+91
.0k
60 Sidestream 2h.9d 100 j¢.0004 3 - 100 | S57-48B |~0.03X ,
i }
109 | Sidestream 2L .1 0.35 | 3 - 100! 93-25 |0,14%.03 ;
‘ i
E j
: i |
I i g

! i J
t API-71 involved repeated application until death. API-71A involved
repeated application only until appearance of papilloma in each
mouse. No significant difference 1in the average time to the
appearance of gross carcinoma was noted,

API 06486 ‘
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(ARCINOCENIC PCTENCY OF VARICUS FRACTICNS FROM THE REFINING OF PETRCLEUM
| B CHEDULE
| FRACTION OF " |RELATIVE
DISTIL- APPLICA- [INCIDENCE|CARCINO-
I DESCRIPTION |GRAV$ LING |BENZO-| TIONS OF GENIC
AP
GAMPLE OF ITY| €750°F.|PYRENH(no./week| TUMCRS |POTENCY,
“EER | EXPERIMENT  [°APT} (%) (%) |- mg.) [%-weeks)| Pye
L
Fluid catalytic Crackin
S
o |cracked residuum{11.1 75 | o0.k2 | 3 - 100| 89-7 |1.187°42
8 2 - 100| 94-14 | 0.95%:33
8 2 - 100| 100-14 | > 0.0
8 2 - 20 92-20 0.26X
8 1 - 100| 100-32 | 0.43%9
8 1 - 100} 100-31 o.uo:-lg
8 1 - 100 94-2L | 0.57%:13
8 1 - 20 | 100-50 |0.,14%+93
— 8 1-20| 97-42 | 0.22%53
8 1 - 50 91-40 | 0,23%.05
8 1- 50 | 100-32 | 0.37%-9]
8 1-5 88-L8 o.2oj-8&
8 3 - 15 | 100-18 o.25f:8§
8-, |50¢ API-8, 50% (white oll + W. Texas| 3 - 100} 90-23 0.14X
residuum) .
8-16 |50% API-Q, 504 sec.-amylbenzene 1 - 100| 100-52 0.18':'0l
| .05
8-21 |50% API-8, 50% API-8-24 - 100} 87-43 0.32X
Chromatography of API-8:
8-5 |Aromatics 1l - 100 79-28 | ~ 0.3
8-5 1 - 100| 92-22 0.42X
8-2l, |Colorless fraction 3 - 50 0-86 -
- 257 |Solution of 0.239% BP in API-8-24 1 - 50 | 100-43 | 0.15%.02
| 8-17 |Reblend of all fractions 1 - 100] 964-30 0.56:']&’

API 06487




GOYENIC TTTIVIT CF TARICUS FRACTICNS #ECM TEZ RIFININ: CF PZT=CLT0W

i SCHEDULE
! FRACTION CF RELATIVE
: DISTIL~ APPLICA-| INCIDENCE CARCINO-
t APl DESCRIPTION GRAV4 LING DENZO=~| TIONS CF GENIC
| SpMPLE OF ITY| {750°F. |PYRENE[no./week| TUMORS | POTENCY,
meQEB;__EXEEBIMENT °API) (%) (%) -mg,) {f-weeks) Fyc..
~12 Cracked residuum |18, O.42 | 1 - 100( 88-34 | ~0.4

12 3 - 100 100-14 | 0.4

12-2 [Colorless fraction 3 - 100%  0-93 -

from chromatography i
25 . [700°+ bottoms frag2l.3| 49 C.09 | 3 - 100 95-19 |0.24%.03

cracked residuum

55-1 EOF API-25, 50% |21.1 3- 1001 92-40 |0.36I:83
(Wrhite oil + West . ' y
Texas resliduum

26 Cracked residuum| 7,3 cl1.3 0.63 1 - 100 | 100=-20 0.0X
42 Cracked residuum|1lhL.4 28.6 0.36 1 - 1C0 SL-34 O-34t'82

43  Dracked residuum|24.d 24.5 |0.27 | 1 - 100| 100-37 |0.18293

- 100| 935-25 |o0.37t.04
- 20* | 94-17 |0.36%:3
- 20%| 100-15  0.32%.§

- 100 | 94-40 0.22X
100-36 0.16X

+3-1 PDewaxed API-43 (12,9 29.5 0.47

(by) KCracked residuum!15.3 31.1 0.15
48 Cracked residuum| 6.9 47.1 0.32
58  Cracked residuum| 9.§ 43.3 |0.52 - 100 100-17 |0.59%:9

-.100| 83-22 0.41X
- 100 100-31 |0.27%:83

- 100 | 100-25 | 0.uL*:38

73 Cracked residuum l?.% 21 0.35.:

T R S T S B = R (VO VRS
1
'_J
O
O

35 Cracked resgiduum| 8.1 L2.,6 0.42

23 Sidestream 26.1 78.5 0.027| 3 - 100} 100-19 g 0,24
23 2 - 100| 9y-28 o,zztzgg
46 Sidestream 23.4 87.9 0,033 3 - 100| 100-24 |~ 0.15
8  [Sidestream 22,8 69.3 |0.029| 2 - 100| 94-26 |0.25%:82
| 39 %idestream 27.Q9 100 0,001} 3 - 100| 89-21 o.aéf:gé
89-3 R*-ringed Aromatics of API-89, 3 - 20 0-1 -

PO% solution in benzene ;

o ! API-43-1 involved repeated application until death., APi-43-1& in-
volved repeated application only until appearance of papilloma 1n
each mouse, No significant difference in the average time to the

! « appearance of gross carcinoma was noted,
Painting discontinued after L1 weeks,

API 06488
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similar to that observed with dodecylbenzene,

API 06489
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-5aIINC3ENIC POTENCY CF VARICUS FRACTIONS FRCM THE RIFINING CF FETRCLEUM
~ f i
’ SCYEDULE
FRACTION OF RELATIVE
DISTIL- APPLICA- |INCIDENCE CARCINGC-
sPI DESCRIPTION GRAVY LING (BENZO-| TIONS OF GENIC
gAMPLE CF ITY| <750°F, |PYRENE[no./week | TUMORS | POTENCY,
|YOM3ER | EXPERIMENT PAPI] (%) (%) - mg.) |(Z-weeks) Py,

l ’
91 Sidestream 204 80.1 0.037| 2 - 100| 95-23 o,aej=g§
102 |Sidestream 2.8 89.7 | 0.,007| 3 - 200| 100-12"] 0.133x
102 |Sidestream 23.4 99 0,015| 2 - 20 | 69-u3° .1

- 102 2 -100| 93-327| 0.1%

104 |Sidestream | 25,8 0,011 2 - 20 | 75-337| 0,08
10l 2 - 100| 89-25%} 0,157,001
goudry
11 Cracked residuum| l},3 8 0,21 3 - 100 94-19 0.18X

| 34 Cracked residuum@d,0| ~/90 0,014 3 - 100| 8u=32 |~ 0,1

F50 Cracked residuumPl,3| 85 0,07 [ 3 - 100| 100-21 |~ 0,2
51 Cracked residuumPs5,7 83 0.06 3 - 100 83-19 Q0,2
63 |oracked restduwn5.6| L8.5 | 0.05 | 3 - 100 89-26 | 0.127°3¢
63 3 - 100| 100-19 | 0,13=,03

| 63 3 - 100| 90-28 | 0.21%

| 63 - 2 - 100| 100-33 | 0.15%°93

I 53 | 3 - 20 | 100-45 | 0,11%,03
63 | 3-5 88-37 | 0.09I°3%

i
81 Cracked residuumP22,7| 40,8 0.20 | 1 - 100| 100-36 O°20f:8
81 1 - 100 91-41 0,21X
81 | 1-20 | 97-82 , O0.14X
: ’ H
Cycloversion |
|
22 |cracked residwum25.6| 49.5 | 0.091] 3 - 100| 100-17 | ~0.3Xx |
; |
B | |
i ; l
|
1
The pattern of response to the irritational erfects of this oil was
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a2 INIZ POTENCY CF VARIOUS FRACTTCHS FRCM TIT RITINING CF PETRCLEUM

1

SCHZDULE
“RACTION OF .| RELATIVE
DISTIL- APPLICA-| INCIDENCRER CARCINO-
i API DZSCRIPTION GRAV+ LING BENZC- TIONS OF GENIC
{ | sanPLE OF ITY | <750°F. |PYRENE[no./week| TUMORS | POTENCY,
|YUMBER | EXPERIMENT  [WPI) (%) () | - mg.) [%-weeks) | Py
L ‘

golvent extraction

FIRAA

16 Phenol extract 9.7 €.003{ 3 - 100| 67-73 | 0,01

16 [goomyienstelt 3 - 100 43-70 |~ 0,01

| 17 Duosol extract 7.1 3 ~.006| 3 - 100} 87-62 |~ 0.1X
* |from California !
wazxy residuumn,
: 507 in sec,-amylt
benzene
!

27 Phenol extract [1,0 80 $.002] 3 - 100| 89-17 i~ 0,3
from San Joaquin |
naphthenic dis-
tillate

— 70 Nitro-benzene extl5.7 .5 0,007 3 - 100] 93-4L | 0.06%.01
tract from Barberg
Hill 60/80 . |
75 SOg extract fromfili.l| 100 2,001] 3 - 100} 77-51 '~s0.05
TCC gas oil
l j
| ,
traight run distillation
S |Waxy Midcontin- R9.9! 52.4 | 0,003] 3 - 100| 88-22 | A0.16
56 ent distillate . . 3 - 100! 65-42 ! 0.09X
. 36 | i 3 -20 1 84-54 ! 0,06X
| Co : : i
| 79 Isan Joaquin naphil6.6| ~13 | £.005| 2 - 100, 86-57 = 0.10X
thenie lube dis- ! ' _ ;
'tillate, narrow : : ! |
jeut : { ! |
! . ' [ +,01 |

120 Ditto, wider cutag.sl n 52 | $.003% 3 -50; 65-60 , 0.07. 03

0 1] : i . i !
. } -3 +,01:

105 |West Texas par- [28,9, 72.9 :0,0003 3 - 100 88-33 - 0.11-03 1

laffin distillate i I _ :
i i :
|

20 : ©54-83 ! 0.01i.011

na
L]

o
O
N
AVS)

'

11, !Gulf Coastal %2&.6{ ~J50 |
. 110, Edistillate ; : [ 3 - 100? 55-71 0,02X 1
IA.s.T.M, distlllation,

The pattern of response to the irritational effects of this 0oil was
gsimilar to that observed with dodecylbenzene.

API 06490




"DIZUIT OPITIVIY T VARINUS TRATTIONS FRCM TUE RIFINING OF PITICLITY ?
. - —-——T i !
| SCHIDULE | ?
| FRACTION OF RELATIVE
! DISTIL- APPLICA- |INCIDENCE CARCINC-
APT DISCRIPTION ~ [GRAV¢ LING |BENZO-| TIONS OF GENIC
GAMPLE| _OF ITY| < 750°F. |PYRENE|(no./week| TUMORS | POTENCY,
JUMBER | EXPERIMENT PAPI] (%) (%) - mg.) [% -weeks) Pya
—
115 |Blend of Gulf  p3.2| ~50° | €.002] 3 -20 | 77-80 0.02X
Coastal distil- ;
115 |Jates 3 - 50 | 63-66 | -
l
117 |Gulf Coastal 30,8 -~ 90t 0,000{ 3 - 350 75-6y -
istillate

practional distillation
‘(8vitish Medical l
research Council)

11C0-1 |Kuwait Naphtha pH1l.0 100 3 - 20 0-55 -
| |
| 111-l4 |Lagunillas dis- R3,0 3 -20 B8-22 ; Oelht:8§
ll-u tillate 3 - 6&-75 E Ooou::gé
|
— |111-4a |75€ API-111-L, R2.7 3.5 51-82 ' 0.02f°8§
25% benzene | °
1
111-4b|Lagunillas dis- 2 - 15 0-47 | -
tillate b, 650~ '
690° ’
| .
616 |Solution of .16% 3 - 50 | 200-16 | 0.35%50
BP in API-111-4b | . .
: : i
i 111-5a [75% Lagunillas (15,4 ~ 3'-5 5674 & 0,02%.01 !
residuum, 25%
benzene !
A !
111-6 |50 API-110-1, 3 -20|,77-31 | 0.09%.01,
509 APT-111-L
111-7 |50% API-111-L 3 - 20 76-LL OeOQi:(O)%
S0% API-112-1
112-1|0klahoma naphthab5.9] 100 3 - 20 0-58 - ;
. . .
112-3 ,uklahoma © B9.7 3 - 20 0-58 -2
distillate
!

s A.S.T.M. distillation.

Two paplillomas appeared at 20 weeks but regressed.

The pattern of response to the irritational effects of this oll was
similar to that observed with dodecylbenzens,

API 06491
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_-NCGEYIC PCTINCY CF VARICUS FRACTICNS FRCM T¥E REFINING CF PETECLEUM

— | -
? SCFETULE
; FRACTION OF - RELATIVE
: DISTIL- APPLICA-INCIDENCE| CARCINO-
API DESCRIPTICN GRAV: LING BENZO~ TIONS OF GENIC
SAMPLE CF ITY| 750°F. |PYRENE[no./wesk| TUMORS | POTENCY,
NUMBER | EXPERIMENT (°API) (%) () | - mg.) [Z - weeky Pyc
-
‘Lubricatingfoil
(puols
99 |Naphthenic dis- 20,0 ~/38 <.001| 3 - 100| 94-47 | 0.06%.01
tillate contain- ' .
'ing antioxidant
100 |Sclvent extract-29,5/ ~ 0 <.001} 3 - 100 0-80 -
ed, no additives| .
100-110.2% Antioxidant® 3 - 100 0-78 -
in API-100
100-2 [0,5¢ Antioxidant, 3 - 100 0-88 -
2,6-ditert,-butyl- . !
-methylphenol i
in API-100
- wax_pressing
32 Dewaxed paraffin 0.000(3-6)1100 50=32 -
distillate frac- . 100-40
tion from Lima
crude
g6 Feed to presses RG,9 52.L4 0.003| 6 - 100| 50«15 -
. _ 87-22
g7 Dewaxed oil 28,7 80 ~=,002| .6 - 100 50-17 -
' from API-56 100-25
!
Filtration dewaxing of |
API-8 !
: | ! +,06
P 8.3 Filtrate oil, 11.3 65 3 - 100 G0=17 0'30--0h
! 85€ of original |
Desulfurization of 8a3
by catalytic hydrogen-
ition
21 . | Hydrogenated 18.1 4 0.23 3 - 100/100-13 O.36t:8£
heavy gas oil '

——

+ Same type additive as that contained in API-99,
Three apvlications per week for 1l weeks, six applications per week
thereafter, . .

API 06492
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2

CINOGENIC POTENCY OF VARICUS FRACTIONS FROM THE REFINING CF PETRCLEUM
—— - -

. {7 =
3 SCHEDULE
FRACTION OF RELATIVE
DISTIL-| APPLICA-INCIDENCE | CARCINO-
K3 DESCRIPTION GRAVs LING = |BENZO-| TIONS OF ' GENIC -
ymPLE OF ITY| {750°F. |PYRENE[no./week | TUMORS | POTENCY, |
JTMEER EXPERIMENT PAPI) (%) (%) |- mg.) [%-weeks) Pyc |
jeid treating
62 Hydrolyzed acid [L.2 £€.002| 3 - 100| 25-79 -
sludge .
gff,ct of viscosity on |
induction
{umor |
114 |Gulf Coastal Rl .6} ~ 50 =.002{ 3 - 20 67-83 | 0.01%f,01
distillate. '
11 (335 Ss0,.00° | 3 - 100| B80-71 0.02X
i
114-1 [95% API-11k, 5% R5..L 3 -20 | 86-74 ' 0.03%,01:
alkylpolystyrene ; +.01
114-1 [ 1750 soU/ 100" 3 =100 75-7L | 0.04Z:53
pusl oil Blending :
— 13 ]Igiustrial fuel |8.3| 43 0,10 | 3 - 20| 77-27 | o0.11x
; o A
13 3 - 20% 88-28  0.14%:3%
13 | 3 - 20°| 100-25 o.1ut.8§
13 2 - 20°| 91-40  0,14%.02:
3 1-20° 95-h5 | 0.171; 8%
(113 3 - 1001 100-25 | 0.15%+3
a3 e | sz loastige
113 3 - 20®| 100-27 - 0.13X '
113 3 - 20| 100-26 0,147 8%
118 |Catalytically 35.2 | 1.1 |2/month-| 100-50 ; 0.32%3
cracked residuum 100 ;
component of i
API-119 I |
| |
119 |10% API-118, 90$F3.3' 2/month-| 81-85 | O, 121 8§l
light catalyti 100 +.02
" 11§  |cycle oil b, | 2 - 100] 96-30 | 0,16_° .01 .
L450-600°
| |
T h Approximate age of mice at start of experiment, 27 w;;fi.- -
Y Approximate age of mice at start of experiment, 23 weeks,
: Approximate age of mice at start of experiment, 20 weeks.
¢ Approximate age of mice at start of experiment, 1, weeks,

APl




TAZLE I
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-GZ3ENIT ECTINCY OF VARIOUS FRACTIONS FRCM THE REFINING CF PETRCLEUM

ESTIMATED| SCEEDULE
: CORRECTED| OF | RELATIVE
: B0ILING |APPLICA- |INCIDENCR CARCINO-
4Pl RANGE TIONS OF GENIC
' gAMPLE (in °F.at[no./week | TUMORS | POTENCY,
| yUMBER FRACTION 760mm. ) | - mg.) |(%-weeks) Pyo
epactional distillation (30 plate
|golunn)
: Fraction from API-8
'35 [0-9.3% 1 435-560| 2 - 100 0-06 -
i .7 [9.3-19.4% * 560-630| 2 - 100 | 0-74 -
1 .
i 8.8 10.4-30.3% ©30-695| 2 - 100 0-74 -
1
' §-9  [30.3-39.8% 695-710| 2 - 100 | &b-c2 | 0,02
, Yy .
| 3-10 p9.8-u9.0% 710-765| 2 - 100 | 9i-bh | 0.10°83
| 1
311 [49.6-59.2¢ 765-800| 2 - 100| 90-33 | 0.147:3%
| 1
. §-12 [59.2-69.1% 800-8301 2 - 100| 93-28 | 0.21%,03
!Diels-Alder Reacfion
e
i8-12a &on-adduct from reagtion 2 - 100 | 100-26 | 0.23%,04
{(95.4% of API-8-12)
| .
!ﬁmctignal distillation (30 plate
icolumn
_ ‘Traction from API-8 .
5.13 |69.1-78, gg* 830-650| 2 - 100| 79-25 | 0.17%.02
8-14 |78.5-80.84" 850-875| 2 - 100 X
.02
3-15 |mesidue; 80.8-100%> >875 | 2 - 100| 92-35 | 0.111%07
. I . 2
8-18 !Proportionate reblend of 1 - 100 87-39 O.th 9
.15
‘distillation fractions,
'8-6 through 8-15
f Aromatics from API-8
8-26a '26,5-30.8% * 6l-0lb| 3 - 10 0-76 -
i :
8-26b 130.8-32.04 * 6L46=651] 3 - 10 0-76 -
B-26c 132,0-34.1% 651-656' 3 - 10 0-76 -
8264 3Y4.1-36,0% * 656-662! 3 - 10 0-76 -

S50¢ solution in benzens,
. 33.3% solution in benzene,
S0% solution in benzens.

Analysis indicated a content of ,85% BP.
Analysis indicated a content of 2.0% BP.

API 06494
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PCTENCY OF VARIOUS FRACTICNS FRCM TIE REFINING CF PETRCLEUM

— ‘:»f'_;:' ‘——'
—
i ESTIMATED|SCEEDULE
: CORRECTED OF .| RELATIVE
_ 30ILING |APPLICA- |INCIDENCH CARCINO-
{ 4PI RANGE TIONS OF GENIC
| AMPLE (in °F.at{no./weelk | TUMORS | POTENCY,
| \UMBER DESCRIPTION OF EXPERIMENT | 760 mm.)| - mg.) |(%-weeks) Pyc
L— N
8268 36,0-33,04 662-668| 3 - 10 0-76 -
g.26f [38.0-L0.0%" 668-674| 3 - 10 7-42 -
5268 [40.0-43.9%" 674-686| 3 - 10 | 20-72 -
5.260 [43.9-46.0%" 686-693| 3 - 10 | 12-25 -
p.261 |46.0-50.3%" 693-709| 3 - 10 | 36-61 -
3.26] [50.3-52.5%" 709-717| 3 - 10 | 25-l1 -
8-26k 52.5-5‘4.8%s 717-727| 3 - LO 83-19 0.21X
8-261 [54.8-57.3% 727-736| 3 - 10 | 55-38 -
8 3 +.16
g-26m |57.3-60.L4% 736-747| 3 - 4O 93-35 0-2h_'07
T 1
§-26n (60.4-62.L% 747-759| 3 - 10 | 100-39 o.17::8§
Contribution of accelerators to
above fractlions
§-26-2 [0.17% BP in 804 saturates through 3 - 50 | 100-19 o.19f‘8§_
alkylnaphthalenes fraction of 8-26g, )
h, and 1, and 20% benzene
8-26-3 |0.17% BP in 80% 3-ringed aromatic = | 3 - SO | 100-26 o.1uf'82
fraction of 8-26g, h, and 1, and .03
204 benzene '
Alr Oxidation (cobslt naphthenate catalyst)
8 FCC craéked residuum (prior to 2 - 100 OL-1k O.95t:ﬁg
oxidation
83 |Product of 2 hour oxidation of API-8{ 2 - 100 100-17 0.,39X
83-1 |Product of l hour oxidation of API-8| 2 - 100| OL-17 0.45X
8-22 |69% aromatics of API-8, 31% sec.- 1 - 1007 63-39 0.20X
amylbenz ene o +.02
- 83-2 [69% mromatics of API-83, 31% sec.- | 1 - 100| 79-45 |, 0.23.7,
amylbenzene : | J
! 50f solution in benzens,
: g solution in dodecylbenzene, .
1 ainting discontinued after 10 weeks; 20 weeks,

API 06495




TABRLE I (page 13)

_NCGENIJ PCTENCY OF VARIOUS FRACTICNS FRCM THE REFINING OF PETRCLEUM i

| SCHEDULE |
| OF RELATIVE 4
- APPLICA-INCIDENCE| CARCINO-
API . TIONS OF GENIC
s [no./week| TUMORS | POTENCY, j
{TNBER DESCRIPTION OF FRACTION - mg.) |(%-weeks] Py, 1
{
l;terials regenerated from Diels-Alder ¥
reactions (Maleic anhydride extraction) |
— :
g.25a [Material from lst adduct formed 3 -« 15 | 100-62 0.03%,01 f
(2.7% of API-8), 1% in benzene y
8-25b (Material from 2nd adduct formed 3 - 15 | 100-58 | 0,03%,01
(1.84 of API-8), 1% in benzene
§-23g [Material from total Class B1 adduct 3 - 15 62-50 0.03%.01
(1.6Z of API-8), 1.5% in benzene
§-23h [Material from total Class A® adduct | 3 - 15 | 100-43 | 0.05%,01 |
(3.5¢ of API-8), 2.2%¢ in benzene i

?Chromatographic fractionation of ! .
extract similar to 8-213h ? g

— ! 8-23a {Crystalline material from lst frac- | 3 - 15 0-68 - HQ
tion (.15% of API-8), .34% in benzeng !_

- . s i 1

§-23c [Crystalline materisl from 2nd frac- 3 - 12 0-68 - %;

tion (.17% of API-8), .34% in benzeng

8-23b Material in mother iiquor from 8-23a| 3 - 1§ 100-51 0.04%.01
'and 8-23¢ (1.5% of API-8), 1.5% in
benzsne ’

!
8-23d |Third fraction (.4% of API-8), .84 | 3 - 15 | 100-38 | 0.07%.01 A
in benzene (

L)
§-23e |Fourth fraction (.33% of API-8), 3 - 15 13-46 -
.57% in benzene . : ‘
8-23f |Fifth fraction (.37% of API-8), 3 .15%  0-68 - B
«57% in benzene. i
§<26n-1{Total material from 8-26n, 2% in 3 - 50 0-8 -
50% bvenzene, 50% dodecylbenzene
Py ,
” Class A adduct was that normally soluble in 5% aqueous NaOH; Class B
adduct was not soluble in either 5% aqueous NaOH or benzene after i
b hydrolysis., :

Painting discontinued after 30 weeks; 2 37 weeks; * 32 weeks.

API 06496
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__JOGENIZ PCTENCY OF VARIOUS FRACTIONS FROM THE REFINING OF PETROLEUM

T
SCEEDULE
oF RELATIVE
APPLICA-~ |[INCIDENCE CARCINO-
R3: | TIONS OF | GENIC
gANPLE no./week | TUMORS | POTENCY,
JUMBER DESCRIPTION OF FRACTION - mg.) |(%-weeks) Pyc
89-1 |Anthracenlc chromatographic fraction| 3 - 15 O-7u1 <0.02
(1.6% of API-89) of material from
total adduct, 2% in benzene
§0-2 [Remainder of chromatographic frac- 3 - 10 | 100-68 | 0.,03%.01
tions (mixed anthracenes, benzanth-
racenes, etc., 0.2% of API-89),
.5% 1n benzene |
120-1 |Material from naphthenic distillate,| 3 - 20 0-4 -
API-120, corresponding to API-89-2,
2% in benzene
golvent extractlon with conc, H.Sd.
. - |
8-19 |50% extract" from API-8-10 and 8-11,| 2 - 100| 22-32 | <0.09
—~ 504 benzene
s
8-20 |50% raffinate from API-8-10 and 2 - 1007 B83-25 | ~0.16
8-11, 504 benzene
23-1 |80% extract from API-23, 20% benzens 2 - 100| 90-26 O.ZA::g
. . . - .
23-2 |B04 raffinate from API-23, 20% 2 - 100 100-4ly | 0.13%,02
benzene
Fractionation of API-12
.01
12-7 |30% non-adduct of Diels-Alder 2 - 20‘ 77-65 0.0u:.og
reaction on raffinate from sulfuric
extraction of aromatiec fraction b,
~680-780¢, 70€ benzene
12-8 |Ditto from fraction b.A 780-950°, 2 -15 | 90-58 0.07X
70% benzene
I . |

* Two papillomas appeared at 48 weeks but regreased.

Accelerators removed prior to extraction and reblended proportionately

in extract and raffinate, '

)

R ? Painting discontinued after 2l weeks; * L3 weeks,

API 06497
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TABLE I (page 17)

,AgSINOGENIC POTENCY OF VARIOUS FRACTIONS FROM THE REFINING OF PETROLEUM

———

SCHEDULE
OF RELATIVE
APPLICA- |INCIDENCE CARCINO-
Ry | TIONS OF GENIC
SAHPLE no./week | TUMORS | POTENCY,
| yUMBER DESCRIPTION OF FRACTION - mg.) [(%-weeks) Py.
matograph
QEEL———EL—R—I . .. .
g-13a |First aromatic fraction, 2§ of 3 - 20 §-36 <0,05
API-8-13
8-13b |{Second aromatic fraction, 2.&%. of 3 - 20*%| 14-58 <0.03
' API-B8-13
5.13c [Third aromatic fraction, 8.7%  of 3 - 20 | 100-L2 0,07
; API-8-13 :
l §-13d [Fourth aromatic fraction, 5.6" of 3 - 20 | 100-29 | 0.10%.02
API-8-13
g-13e [Fifth aromatic fraction, 5.6%. of 3 - 20 86-40 0.07X
API-8-13
§-13f |Sixth aromatic fraction, 2% of 3 - 20%| 83-45 0.07f'g§
API-8-13 .
§-13g |Seventh aromatic fraction, 16.9% of| 3 - 20 | 100-27 0.11X
API-8-13 .
8-13h 'Bighth aromatic fraction, Z.MZ'of 3 -20 100-37 0.09:'82
API-8-13 *
8-131 [Ninth aromatic fraction, 6.9% of 3 .20 | 73-36 0.09X
API-8-13
. +,02
71-2 {(Proportionate reblend of all frac- l1-20 93-59 0.23_ 06
tions from API-71 : *
71-1 |Reblend of all fractions except 1-20 | B83-6h | 0.16%:5}
71.1 |derk resin preceeding aromatics 1 - 100| 100-15 0.96X

1
Preceeding colorless non-aromatic fraction, L48%€ of API-B8-13, proved

to be a non-accelerating solvent when diluted 50€ with benzene.
, API-266 on page 3 of Table VII.
-y Tested at this percentage in benzene,
Painting discontinued after 35 weeks; ¢

API 06498
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TABLE II

CONTROL EXPERIMENTS WITH VARIOUS SOLVENTS

25% benzene

—
SCHEDULR
OF MAX IMUM INCIDENCE
API APPLICA- INCIDENCE oF
EXPERI- TIONS STRAIN OF GROSS
MENT (no./week OF TUMORS CARCINOMA
NUMBER SOLVENT - mg.) MICE K% - wooks)|(% - weeks)
e
80 Waite oil (95SSU) 3 -100"| c3E 0-80 0-80
95 Woite oil (95SSU) | 3 - 1007 | cFW 0-80 0-80
221 Dodecylbenzene 3 - 100 C3H 33-37 0-52
22la 8-84% fraction b, 3-350" 1| c3E 0-52 0-52
548-572° from dis-
tillation of API-22]
22l Sec.-amylbenzene 3 -100 | CFW 18-59° 0-82
228 Benzene 3 - 100 C3H 0-100 0-100
228 Benzene 3 - 100 CFW 0-62 0-62
21 Distilled water 3 - 100"| c3E 7-78 7-785
29l Dodecane 3 - 50 C3H 0-80 0-80
29La Dodecane for 12 3 - 50 C3H 0-82 0-82
weeks followed by
70% dodecane, 304 .
3L,08SU white oil e
639 75% dodecylbenzene 3 - 50 C3E L-15 0-19

Painting discontinued after 60 weeks; . 31 weeks; ¢ 61 weeks.
Histopathologleal examination confirmed only one of the four gross

g lesions as a paplilloma; the others were termed hyperkeratosis,
Histopathologlcal examination showed one fibrosarcoms in 70 weeks,

API 064869



TABLE III

ﬂngIHENTS INVOLVING THE APPLICATION OF SOLUTIONS OF METHYLCHOLANTHRENE

IN VARIOUS SOLVENTS UPON THE SKIN OF C3H MICE

e

SCHEDULE : '
: OF MAXIMUM | RELATIVE
4P1 CONCEN- | APPLICA- |INCIDENCE | CARCINO-
ZKPERI- TRATION | TIONS OF GENIC
WENT ( £ by |(no./week | TUMORS POTENCY,
JUMBER SOLVENT weight) - mg.) [(%-weeks) Puc
-
218 Crude residuum, 0.31 3 - 100 | 100-30 0.09%,01
API-S
625 |API-80, 95 SSU 0.10 3 - 10 | 100-32 0.10%,01
white oll
62 |API-80 0.20 2 -10 | 95-32 o.15f:8§
293 | 340 SSU white oil| 0,50 3 - 20 | 100-20 0.16X
607 | 50% benzene, 504 | 0.10 3-120 | 93-38 | 0.097°02
340 8SU white oil ..
281 Cottonseed oil 0,04 3 - 100| 89«69 0.03%,.01
201 |Cottonseed oil 0.50 3-20 | 95-23 |o0.17%:92
246 Naphtha, API-1124| 0.21 3 - 20 | 100-22 0.19%,02
246 3 - 20 |100-21 | 0.19%,02
2,86 |Naphtha,API-110-1| 0.21 3 - 20 | 100-22 | o0.16%:92
223 Sec.-amylben-ene, | 0,09 3 - 100 | B1-46 0.04%,01
API-22l, '
222 |ap1-22) 0.18 3 - 100 100-44 | 0,09%°03
+.0
23, | API-224 0.35 | 2 - 100} 100-27 |0.27%:3%
235 |ap1-22l 0.70 2 - 100 | 100-19 | 0,28%.03
608  |Dpecalin 0.08 3-350 | g2-45* 0.0LX
609 binonylnaphthalenﬂ 0.08 3 -850 | BB-56 | 0,05%,01

The pattern of response to the irritational effects of this

solution was similar to that observed with dodecylbenzene.

API 06500 .




TABLE IV

S INVOLVING THE APPLICATION OF SOLUTIONS OF 3ENZOPYRENE
IN NON-ACCELERATING SOLVENTS UPON THE SKIR OF C3H MICE

SCEEDULE
OF MAXIMUM | RELATIVE
CONCEN-| APPLICA- | INCIDENCE | CARCINO-
TRATION| TIONS OF GENIC
( £ by |(no./week] TUMORS POTENCY,
SOLVENT .welight) - mg.) [ %-weeks) Puc
602 n-octane 0.21 3 - 106 100-36 0.08t:8§
0l | isooctane 0.15 | 3 - 100 100-31 |o0.l0%f,01
299 | 340 SSU white 0,08 | 3 -5 96-43 |o.04t.01
oil
296|340 SSU white | 0.20 | 3 - 50 | 100-36 |0.08%:3%
oll
282 Benzene 0.08 3 - 20 100-50 0.07%.01
P Benzene 0.17 3 - 100 | 100-33 0.06%.01 ,
2k 3-20 9l-37 0.07X :
252 |Benzene 0.32 { 3 - 100 | 100-26 |0.13%:33
252 0.32 | 3 - 20 100-27 0.10X
252 0.32 | 2 - 20 9l -5l 0.10X i
613 854 b-methyl- 0.20 2 - 15 100-40 0.08%,01
naphthalense, .
 EESE 15¢ benzene 2 - 50 |..200-37 0.10X |
285 Cottonseed oil 0.50 3 - 20 10032 0.09X ;i
286 Cottonseed oil 1.0 3 - 20 95-25 [.0.12%.01 |
i

API 06501




TABLE V

EXPERIMENTS TO DETERMINE THE POTENCY OF MIXTURES OF POLYCYCLIC

HYDROCARBONS IN TECENICAL WHITE OIL FOR THE SKIK OF MICE

SCERDULE
OF MAX IMUM RELATIVE
API CONCEK-| APPLICA- |INCIDENCE CARCINO-
gXPERI- TRATION TIONS OF GENIC
MENT (£ by |[(no./week TUMORS POTENCY,
NUMBER EYDROCARBON weight) - mg) (% - weeks) Pyc
62, |Methylcholanthrene | 0,20 2 - 10 95-32 0.15%:32
control ’
623 |Methylcholanthrene | 0,10 2 -10 100-26 0.17%.02
Benzopyrene 0.20
625 |Methylcholanthrene | 0.10 3 - 10 100-32 0.,10%,01
control
626 Methylcholanthrene | 0,10 3 -10 100-3} 0.08x
Benzanthracene 0.20

API
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TABLE VI
[MENTS INVOLVING TEE APPLICATION OF SOLUTIONS OF METHYLCHOLANTHRENE (KC)
5= IN DODECYLBENZENE UPON THE SKIN OF MICE
— '
SCHEDULE
OF MAXIMUM | RELATIVE
\PI | CONCEN- APPLICA- | INCIDENCE | CARCINO- o
gPmRI- |TRATION | STRAIN TIONS OF GENIC Pyc
YENT by OF (no./week | TUMORS POTENCY, OF
JUMBER weight) MICE - mg) (¥ - weeks) Pyc MC
221 0 C3H 3 - 100 33-37 - -
2218 0 c3E 3-50" 0-52 - -
226 0,006 C3H 3 - 100 50-40 28 -
226 0.006 CFW 3 - 100 41-54 - -
225 0.012 | C3H 3 - 100 81-43 0.05X 417
225 0.012 CFE 3 - 100 | 100-5L4 n0,03 n 250
213 0.05 CFW 3 - 100 | 100-18 0,30 A/600
— 211 0.12 C3H 3 - 100 | 100-22 0.35’:'82 292
211 0.12 CFW 3 - 100 | 100-17 N 0,30 U250
208 0,15 C3H 3 - 100 100-15 0.33%.03 220
249 0.17 C3H 3 -100 | 100-12 o.u3f°8$ 252
249 0.17 c3E 3 - 20 89-14 | 0.35%:80 | 206
212 0.35 C3H 3 -100 | 100-18 0.35"_‘:88 100
|
f
1
Product obtained by alkylation of benzene with the propylene tetramer
¢ (8luminum chloride catalyst).
. Peinting discontinued after 31 weeks,
~ No ic evidence of invas

gross or microscop

API 06503
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ACCELERATING ACTIVITY OF VARIOUS SOLVENTS ON RATE OF INDUCTION v

TABLE VII

OF TUMORS BY DISSOLVED BENZOPYRENE (BP) IN C3E MICE

SCHEDULE
OF MAXIMUM | RELATIVE
API CONCEN-| APPLICA- | INCIDENCE| CARCINO- | . of
g(PERI- TRATION| TIONS OF GENIC M |
\ENT (f by |(no./week| TUMORS POTEKCY, OF ;
(SER SOLVENT .welght)| - mg.) [%- weeks) Puo BP
NS | '
?ARAFFI .
’ai;—_?;-octane 0.21 3 - 100 | 100=36 0.0Bt.gg 4o
;78 |n-decane 0,21 | 3 -350 | 100-21 | 0,18%:32 | 86
295  |dodecane 0,20 | 3 - 50 | 100-22 | 0,20%.02 | 100
269 cetane (chromato« 0,20 3 - 50 50-10 X
graphed.on silical +,02
269 gel) 3 =20 100-25 0'1‘4'-:03 70
N3
QLEFLES +,0l
ﬁ 298 {n-hexadecene-1l 0,19 | 3 - 40 | 100-25 | 0.197°% | 100
— CYCLOPARAFFINS
e . - 1
08  |pecalin 0,08 | 3 - 50 92-45 0.0LX 50
263 Cyclohexyldecane | 0,18 3 -20 95-20 0-22::83 122
279 |7-eyclonexyltri-| 0.18 | 3 - 4o | 100-29 | 0.12%:3f 67
decane, PSC-504 '
WITE OIL (Mixtures of o
paraffins and Cyclopar-
affins) 02
258 |API-B0, 95 s=U 0.23 | 1-50 95-51 | 0.152°57 65
white oil
26,  |API-80 0,18 3 - 100 | 100-31 0.09%.01 50
26l 3 -20 100-31 0.09%,01 50
264 3 -5 10036 0.09%,02 50
270 API-80 0.35 3 -20 100-27 0.11X 31
211 |API-80 0.5-0.1°| 3 - 20 | 100-27 | o0.11f.01
) |

Carcinogen in this case was methylcholanthrene,
The pattern of response to the irritational effects of this solution
was similar to that observed with dodecylbenzene.
Solutions applied alternately,

API 06504 .




TABLE VII (page 2)

ACCELERATING ACTIVITY OF VARIOUS SOLVENTS ON RATE OF INDUCTION
OF TUMORS BY DISSOLVED BENZOPYRENE (BP) IN C3E MICE

1

SCHEDULE
OF MAXIMUM | RELATIVE
API CONCEN-| APPLICA- | INCIDENCE| CARCINO- o
PERI- TRATION| TIONS OF GENIC Puc
%ENT ( £ by [(no./week | TUMORS POTENCY, QF
YUMBER SOLVENT -weight)]- - mg.) K% -weeks) Puc BP
FRACTIONS FROM 2 86 ‘
oISTILLATIONS OF APT-
"f—ﬂé%;:;cent Boiling
bf API-80 Range o
276-1 [0=3.5 505-5859 0,17 3 =50 100-22 0-16:20K oL
| 276-2 |3.5-6.4 585-6159 0,17 3 - 50 100-22 o.15f:8§ 88
276-3 {6.4=10,9 615-6309 0,17 | 3 - 50 100-22 0.15%.03 88
276=4 00.9-15.7 630-6409 0,17 3 - 50 100-32 0.08%,01 47
276-7 |8.7=16.7 625-6459 0.17 3 - 100 9L-24 0.14%.02 82
276=8 L6.7-19.5 645-6559 0,17 3 - 100 | 100-28 0.11X 65
a 276-5 }5.7-36.3 64,0-6859 0,17 | 3 - 100 | 100-30 | o0.10t.01 59
276-9 £9.5-30.3 655-675] 0.17 | 3 - 100 | 100-24 | 0.14%:8% 82
276-10B0,3-40.5 675-7009 0.17 | 3 - 100 | 100-24 | 0.11%:5% 65
276=6 |36-100 >7000 | 0.17 3 - 100 | 100-29 0.10%,01 59
(residue purified
276-6 |by percolation 3 « 50 92-29 0,09X 53
through silica gel)
FRACTIONS FROM DISTIL-
IATION OF SATURATED COM-
PONENTS OF TCC RESIDUUM,
1P1-71
3011ling
Percent Range +.06
277-1 [0-2.9  L30-5009 0,18 3 - 30 88-17 0.22.00, | 122
277-3 | 6.1-7.4 550-5659 0.18 3 - 20 83-18 0.23'::53 128
2174 | 7.4=-11.3 580-6009 0,18 3 -40 100-25 o.17f:8§ 9L
277-5 Rl.3-15,4 600-6209 0.18 3 - 50 100-27 o.12f18§ 67
—

API 06505




TABLE VII (page 3)

ACCELZRATING ACTIVITY OF VARIQOUS SOLVENTS ON RATE OF INDUCTION
OF TUMORS BY DISSOLVED BENZOPYRENE (BP) IN C3H MICE

- SCHEDULE
OF MAXIMUM | RELATIVE
API CONCEN-| APPLICA- | INCIDENCE| CARCIKNO-
gXPERI- TRATION| TIONS OF GENIC Puc
JENT (% by (no/week | TUMORS POTENCY, | OF
JUMBER SOLVENT .weight)| - mg.) [(%-weeks) Puc BP
57 |API-8-2L, color-| 0.2 1 - 50 10043 0.15%.02 63
less fraction
from chromatog-
raphy of API-
266 S50% colorless 0.15 3 - 100 | 100-34 0.07%,01 L7
fraction from
chromatography of]
API"'B‘]-B, 50%
benzene
J\LEYLBENZENES
605 |Diisopropylbenzed 0,17 3 - 50 100-47 0.05%,01 29
— 575 |Tritsopropyl- 0.17 | 3 - 50 | 100-18 0.22’:°8§’ 130
benzene .
275 0.17 3 - 30 100-30 0.12%.02 71
606 t-octyltoluense 0.17 3 - 50 100-21 0.,17X 100
262 l-phenyldecans © 0.18 3 - 20 95-16 0.33::8E 183
629 Dodecylbenzene 0.08 3 -20 75=30 O.lhfzgg 180
(DDB) - ;
T +,08 i
2,5 |DDB 0.17 | 3 - 100 | 100-19 0.30-006 | 176 :
245 | 3 - 20 | 100-31 | 0.16%.0% 9L
45 3-5 100-23 0.19%.04 112
B DISTILLATIOR OF
COMMERCTAL ALKYLATES
Distillation of
Alkylbenzene?l
274-8 };’rastion b, 450-| 0.17 3 -40 100-22 o.15’::%’g 88
00
' 274-13 | Fraction b. 555-| 0417 3 - 50 100-12 o.b,o*'08 236
- 5600 =08

1
Product of alkylation of benzene with polypropylens,




TABLE VII (page by’

ACCELEFPATING ACTIVITY OF VARIOUS SOLVENTS ON RATE OF INDUCTION

OF TUMORS BY DISSOLVED BENZOPYRENE (BP) IN C3E MICE
SCHEDULE
OF MAXIMUM | RELATIVE -
API CONCEN~-| APPLICA- | INCIDENCE| CARCINO- o
ZXPERI- TRATION| TIONS OF GENIC Puc
WENT ( € by [no./week | TUMORS POTENCY, OF
yUMBER SOLVENT ‘weight)| - mg.) [(f-weeks) PXC BP
~  |pistillation of .
PDDB? .02
267-1 |Fraction b,603- | 0,17 | 3 - 20 | 100-31 | 0.10_q; 59
6l2°
267-3 ggaction b.655= 0.17 3 - 20 100=33 0.,07%.01 L1
30
730°
267-8 Fgaction b.659- 0.17 | 3 - 20 100-36 | 0.07%.01 41
760°
ALKYLNAPHTHALENES
— 613 854 b-methyl- 0.20 2 - 50 100-37 0.10X 50
naphthalene, 15ﬂ
benzene
265 |Butyl-dimethyl- | 0.16 | 3 - 20 | 100-25 | 0.14%:33 88
naphthalene
272 | Monoamylnaph~ 0.16 | 3 - 40 | 100-19 0.17%.03 106
thalenes,b,570° ‘
273 Diamylnaphthalends 0,16 3 -50 100-19 0. 28+ ég 175
b.630-690°
R
509 |Dpinonylnaphthales 0,08 | 3 - 50 88-56 | 0.05%.01 63
KIXTURES OF ACCELERATORS
WTH WHITE OILS
260 |5% DDB, 95% 0.17 3 - 100 | 100-33 0.07t.01 41
API-80
259 | 204 pps, 0,17 | 3 - 100 | 100-32 | 0.08%93 L7
80% API-80
633 50% DDB, 0.08 3 -50 6L4-37 s 0.06 ~ 75
50% API- 280
— 637 504 DDB, 0.17 3 -50 100-27 0.10%,.01 59
— S04 API-80

1
Alkylbenzene, residual by-product of commercial

x benzene with propylene tetramer,
Carcinogen in thils case was methylcholanthrene,

alkylation of

API 06507



TARLE VII (page 5)

ACCELERATING ACTIVITY OF VARIOUS SOLVENTS ON RATE OF INDUCTION
OF TUMORS BY DISSOLVED BENZOPYRENE (BP) IN C3E MICE
SCEEDULE
OF MAXIMUM | RELATIVE
N CONCEN- | APPLICA- |INCIDENCE | CARCINO- o
S(PERI- TRATION | TIONS OF GENIC Fuc
JENT ( % by |(no./week | TUMORS | POTENCY, OF
NUMBER SOLVENT -weight) - mg.) |{%¥-weeks) PuC BP
/— . . . ‘l
536 [15% DDB, 0,08 |3-50 |100-27 |o0.13%:83 | 163 |
25¢ API-B80 . |
25% API=-80

635 504 DDB,50% 340 | 0.08 3 - 50 L2-36 N 0,05 A 63
SSU white oil

297 50% dodecane, 50%| 0.20 3 - 100 | 100-24 0.13%,01 65
34,0 8SU white oil ‘.0l
297 3 -50 [100-29 | 0.13I'03 65
297 3 - 20 | 100-33 0.08%.01 L0
6,  |75% dodecane, 25%| 0.20 3 - 50 100-28 0.12%.01 60
o 340 SSU white oil +
61L 2 - 50 100-26 | 0.15,01 75
b1k 1-50 |100-34 | 0.20%:92 | 100

NIXTURES OF DDB WITH
AROMATIC HYDROCARBONS

628 50% DDB, 50% b- 0.08 3-40 | 93-32 0.11%.02 138

methylnaphthalene e

634  |50% DDB, 0.08 | 3 - 50 95-23 | o.uyt93 | 175
S04 benzene

by |50 DDB, 0.09 | 3 - 50 68-13 - -
SO% benzene

63 |s0% DpB, 0.17 3 - 50 30-13 - -

50% benzene

API 06508




TABLE VII (page 6)
ACCELERATING ACTIVITY OF VARIOUS SOLVENTS ON RATE OF INDUCTION
OF TUMORS BY DISSCLVED BENZOPYRENE (BP) IN C3H MICE
SCHEDULE
OF MAXIMUM | RELATIVE
API CONCEN=| APPLICA-| INCIDENCE| CARCINO=- | , 0O
gYPERI~ TRATICN| TIONS OF GENIC MC
JENT ( € by |(no./week| TUMORS POTENCY, | OF
NUMBER SOLVENT .welght) - mg,) t% -weeks) Pyc BP
ISTILLATES FROM VARIOUS
ggggﬂggENIC 0ILS .
603 Fraction of TCC 0,16 3 - 50 100-30 0. lu_ % 88
residuum, API-9,
b. 540-600°
»15 |Legunillas dis- | 0.16 | 3 - 50 | 100-16 0-27:'8; 169
tillate, b,550- *
650°
616 Lagunillas dis- 0.16 3 - 50 100-16 0. 35t %g 219
690°
DISTILLATES FROM CRUDE ASSAYS
5Y BUREAU CF MINES®
B Correl- )
Bolling Specific ation !
Range Dispersiocn Index
617 L80-660° 141 26 3 - 50 100-24 0.14%.01 78
618 L80-660° 186 49 3 - 50 100-19 0.20%,02 118
619 |4B0-660° 164 . Sy | 3 - 50 | 100-19 | 0.20%°93 | 118
630 L, B0-660° 154 31 3 - 50 92-19 0,18%.02 106
631 4, 80-660° 190 53 3 - 50 100-18 0.23%.04 135
632 |LBO-660° 145 37 3 - 50 95-19 | 0.20%:83 | 116
6328 | 508 API-632, diluted 50% 3 - 50 5-13 - -
with benzene
| 6L0 L80=-660° 141 2L 3 - 50 26-13 - -
Diluted S0¥ with benzene
641 1,80-570° 130 21 3 - 50 10-10 - -
Diluted S0%€ with benzene
b4y 570-660° 138 23 3 = 50 11-10 - -
Diluted SOZ with banzens
1

Experiments run at & concentration of 0.17% BP.
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TABLE VIII

EFFECT CF EARLY EXPOSURE TO ACCELERATING SOLVENTS CN RESULTS
OF SUBSEQUENT EXPOSURE TO CARCINOGENS

r"———i ______DESCRIPTION SCHEDULE AVERAGE
MATERJALS APPLIED OF APPLI- LATENT
TO MICE DURING CATION PERIOD
API SEVENTH OF , INCIDENCE [FOR TUMOR
g(PERI- |FIRST SIX | WEEK T0 STRAIN |CARCINOG OF INDUCTION
yENT | WEEES OP | END OF OF |(no./week | TUMORS o |(5% F.L.
jyUMBER | EXPERIMENT | EXPERIMENT| MICE | - mg.) |(f-weeks) |[.in weeks)
o
221 | ppB® DDB C3H 3 -100| 33-37 -
9 TCC resid- | API-9 C3H 3 - 100| 100-47 36.2%3.9
uum, API-0Q .
221-9 | DDB API-O C3H 3 - 100] 100-21 14.5%1.8
221-9 | - C3H 3 - 100} 100-22 12.8%2.4
253-9 | PoB° API-9 C3H | 3 -100| 9u4-26 13%4
57 |ap1-s7* API-S7 CFW 6 - 100 50-16 -
100-25
221-57| DDB API-S7 CFW 6 - 100 50-13 -
— 100-16
208 | API-208° | ApT-208 C3H 3 -100]| 100-15 | 10.4%.6
221-208] DDB API-208 C3H 3 - 100 | 100-14 8.1%1.1
82 | T0C resid- | API-82 €3 | 1-10 | 100-50 307
uum, APT-82
600 * | Dodecans API-B2 C3H 1-10 | 100-42 30.7%4.0
601 340 ssU API-82 C3H 1-10 100-41 30.2%5,4
white 01l
76 Reformer API-76 C3H 3 - 50 83-52 ~ 34
620 Dodecane API-T76 C3H 3 - 50 67-48 ~33
621 95 sSU API-T76 C3H 3 -50 55-45 b3
white o1l
622 34,0 8sSU API-76 C3H 3-50 60-47 As 35
. white o0il i

Schedule of application of accelerator was the same as that of the
carcinogen except in experiments 600 and 601 in which case 50 mg.
s Wwas applied three times each week.
3 Time measured from date of initial painting with carcinogenic material,
Dodecylbenzenes obtained by alkylation of benzene with 12-carbon olefins;
DDB obtained with propylene tetramer; 2-phenyldodecane (PDB) obtained
wlth l-dodecene,
x Flltrate oll from pressing of Midcontinent paraffinic distillate.
& Solution of 0.15€ methylcholanthrene in dodecylbe

H

i’*
1
"1

A




TABLE IX

'OF VARIOUS MATERIALS FOR THE SKIK OF C3HE MICE

EXPERIMENTS TO DETERMINE THE CARCINOGENIC PROMOTING ACTIVITY

CARCINO4INCIDENCEH TIME SCHEDULE AVERAGE
GENIC |OF TUMORSY OF 2nd | PROMOTER|OF APPLI~ LATENT
INITIA- FROM |[APPLICA~ US®ED CATION MAXTMUM PERIOD
API TOR, SINGLE TION FROM 3rd 0) 4 INCIDENCE|{FOR TUMOR
EXPERI' SINGLE [APPLICA-{(if appli4 WEEK PRONOTER 0) INDUCTION
WENT |APPLICA{ TION [ cable)| TO no./week | TUMORS |{5% P.L.
JUMBER TION |(%-weeks)|(wka~mg,] END - mg.,) |(%-weeks)|in weeks)
o -
229 100 mg.y 13-13 | none none - 13-64 -
API-229
230|100 mg. none |Dodecyl-| 3 - 100 | 92-34 [11.822.8
API-229 benzenes,
DDB
231 100 mg. 0-63 none none - 0-63 -
API-S,
FCC read
1duum
232 100 mg. none |DDB 3 - 100 50-26 24X
API-8 .
239|100 mg. none |Distilled 3 - 100 0-76 -
API-8 water
240 100 mg, none API-80, 3 - 100 0-76 -
API-8 95 88U
white oil
290 100 mg.  L4-24 | 28-100 none - 95-59 ~ L6
API-2G0 -
: +2
287 100 mg. none Alkyl- 3 - 100 79=-30 l?_u
API-290 benzene,
partly
DDB
288 100 mg. 0-28 | 28-100 jAPI-80 3 - 100 96=57 A 48
API-290 '
289  |100 mg. 0-28 | 28-100 |340 ssu | 3 - 100 89-72 | ~ 50
API-2G0 white ol]
292 100 mg. none |Dodecane - 50 9L-26 16:3
1
API-290 +6
292 | 2-35 | 94-53 | 2’3
292 150 81-59 |L4.0%3.9
S

Solution of 0.5 g. dimethylbenzanthracene in 100 ml, sec.-amylbenzene.
Solution of 0,5 g. dimethylbenzanthracene in 100 ml. 340 SSU white oll,

API 06511




TABLE X

EFFECT OF TERMINATION OF EXPOSURE OF C3E MICE TO CATALYTICALLY
CRACKED OILS AT A CRITICAL PHASE OF THE EXPERIMENT
— AVERAGE | AVERAGE
scaggunx LATENT TIME
MAXIMUM | PERIOD FROM
API APPLICATIONS | TNCIDENCH FOR TUMOR | PAPILLOMA
gXPERI-| DESCRIPTION TOTAL OF INDUCTION | TO GROSS
MENT OF (no./weed NUMBER TUMORS | (5% F.L. | CARCINOMA
NUMBER EXPERIMENT - mg.) |OF WEEKS | (¥-weeks)| in weeks)| (weeks)
=
43-1 |Dewaxed oil ' 2-20 A o4-17 {12.7%f1.4 i}
from catalytid-
ally cracked |
resgsiduum i
13-14 |Ditto 2-20 10-19" | 100-19 | 13.8%1.2 16 E
43-1B [Ditto 2-20 9 16-12° - -
) .
71 |TCC residuum | 2-20 - 100-27 | 18.5%1.3 15
714 |Ditto’ 2 -20| 14-25"| 100-25 |18.3%1.5 16
- 718 |Ditto 2-20| 12 53-18" - .

Painting continued in each mouse until gross evidence of malignancy

in that mouse,

Painting of each mouse discontinued at time of appearance of papilloma
in the individual mouse,

No additional tumors developed up to the 23rd week at which time appli-
cations were resumed. They were terminated in the 28th week after the
appearance of a papilloma in an additional animal. All survivors had
developed tumors by the 56th week,

Procedure similar to API-43-1B. Painting resumed at 30 weeks, discon-
tinued after 32 weeks. By the 64th week all but one of the survivors
had developed tumors. Gross malignancy was evident in 584 of the mice.

API 06512




TABLE XI ‘

EXPERINENTS TO DETERMINE THE POTENCY
OF CEBRTAIN POLYCYCLIC EYDROCARBONS FOR THE SKIN OF C3H MICE
—
SCHEDULE
T OF MAXIMUN

API CONCEN~- | APPLICA- |INCIDENCR
grPERI- TRATION TIOKS OF
WENT ({ £ by |(no./week | TUMORS
JUMBER EYDROCARBON SOLVENT .welght) | - mg.) [(% - weeks)
b '

261 4,5-dimethyl- Benzene 0,86 3-20 0-8L

phenanthrene
627 Benz [g) anthracene |Dodecane 0,50 3 -50 S3=45

API 06513




TABLE XII

EXPERIMENTS ON THE RETARDATION OF TUMOR FCORMATION

BY WASHING CFW MICE
PERIOD OF " |scEBpULE LiheuR
EXPOSURE OF | MAXINUN |prrTopn
oPI TO OIL MATERIAL APPLICA-[INCIDENCERnR TUMOR
Km;gm-GARCINOGENICBEFC)RE RE} USED FOR AGENT TIONS OF INDUCTION
\ENT OIL MOVAL BY | INITIAL| FOR [{noyweek| TUNCRS (5€ F.L.
JUMBER APPLIED | WASHING | RINSE |WASHING| - mg.)|($-weeks) “1in wks,)
113 |Industrial | control " none none 3 - 100| 9L=36 |~v 16
fuel oil, (no
113 |API-113 -washing) 3 - 100] 97-25 |17.3%1.2
309 API-113 1 hour | none fetergenﬂ 3 - 100] LO-67 X
solution
310 |API-113 4 hours| none fletergeny 3 - 100 54-57 56X
. solution
311 |API-113 4 hours| 95 SSU @etergent 3 - 100/ B83-52 45X
white ofl solutioq
API-95
315 |API-113 7 hours| none $etergent 3 - 10& QL=L46 |~ 35
) solution
12 |FCC residuum control | none none 3 - 100/ 100-14 |~ 10.5
API-12 un!t(nc»
: -washing)
303 [API-12 1 hour | none soap |3 - 100| 100-40 (/27
solution
304 [API-12 O hours| none soap .| 3 = 100| 100-21 |~ 17
) solutibﬁ )
8 FCC residuum, control| none none 1-100 100-26 |V 12X
API-8 (no
washing)
300 |aPI-8 10 min.| none | scap |1 - 100 0-80 -
solution -
301 API-8 1 hour none soap 1 - 100 20-80 -
solution
302 [API-8 4 hours| none soap 1 - 100} 100-70 [ 60
, solution
N ——

Strain of mice used for this experiment was C3H.

API 06514



TABLE XII (rage 2)

EXPEZRIMENTS ON THE RETARDATION OF TUMOR FORMATION
BY WASHING CFW MICE

. ' . — AVERAGE
PERIOD OFLA CEEDULE LATENT
EXPOSUREMATERIAL OF | MAXIMUM |PERTOD
API TO OIL | USED PPLICA-[INCIDENCEROR TUMOR
PERI-|CARCINOGENICBEFORE RE{ FOR AGENT | TIONS | OF DUCTION
PéENT oIL MOVAL BY | INITIAL| FOR |(no/week| TUMORS |5f F.L.
NUMBER| APPLIED WASEING | RINSE |WASHING |.- mg.) |(f-weeks)[in weeks]
8 API-8 control | none none 3 - 100 100-9 ~ 8X
(no
-washing)
305 |API-8 20 min.| none detergent{ 3 - 100| 93-51 [~ 40
solution
308 |API-8 20 min.|API-95 | none |3 - 100 100-52 | 32
306 API-8 1 hour | none detergentji 3 - 100 oLl |~/ 33 ‘
solution
307 API-8 1 hour |API-95 detergentf 3 - 100 85-33 | /25
solution 4
. 312 Barrier cream applled 9:00 AM | 3 - 100 71-45 |~/ 40X
API-8 applied 11:00 AM
Removal of oll by washing
with detergent solution 12:00 AM
313 |Barrler cream applied 9:00 AM | 3 = 100{ 100=31 [~ 25
API-B8 applied 11:00 AM ,
API-8 applied 2:00 PM
Removal of oll by washing
with detergent solution L4330 PM n
!
f
i
e

API 06515




TABLE XII (page 3)

EXPERIMENTS ON THE RTCTARDATICON OF TUMCR FORMATION
BY WASHING C3H MICE

— L | AvERacE
ERIOD OF SCHEDULS LATENT
EXPOSURE OF | MAXIMUM| PERIOD
API ' TO OIL |MATERIAL APPLICA4INCIDENCHFOR TUMOR
EX?ERI-CARCINOGENICBEFORE RE4USED FOR| AGENT TIONS OF INDUCTION
YENT OIL MOVAL BY| INITIAL| FOR (no./wee{ TUMORS (5% F.L.
yUMBER | APPLIED WASHING | RINSE MASHING | - mg.) |(f-weeks) in weeks
o .
8 API-8 control | none none |3 - 15 | 100-18 J12,4%1.2
{no
8 -washing) 3 - 100| 89-9 5.2%,6
316 none none none Hetergent 3 - 0-72 -
solution
317 | none none |API-GS [Hetergent3 - 0-72 -
Bolution
320 | API-B 95 min. [95 SSU Hetergent3 - 100| 95-16 [10.8%1,2
white oiX solutio
API-B80
318 | API-8 75 min, [340 SSU Hetergent3 - 100 | 100-21 [16.6%1.L
. . white oi] solutio
319 API-8 85 min, |[refined Hetergent3 - 100 oL-21 16X
) kerosene| solutioe
56 Feed to Wax |control | none none 3 -20 8L =54 32X
Pressing, (no
56 WPI-S6 -washing) 3 - 100 65-42 2LX
31 | API-S6 7 hours | none deteféent3 - 100} 67-74 55X
. Bolution
—
API 06516



