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Quantitation Re: Analysis
Date : 1997- 1987-02-10
Time : 20:19: 5"’ 20:20:22
File Name
No. R.Time Coff. aaad WS Area Area%
(min.) : {7 AR (uv.sec)
1 1.19 7330 0.01
2 1.87 8662 0.01
3 2.08 19443 0.02
4 2.16 26162 0.02
5 2.29 18382 0.02
6 2.44 £, 3507 0.02
7 3.95 u‘*593ﬂ05 2.37
8 5.08 14080099 12.88
9 6.19 233 186592397 17.11
10 7.83 n“ 90466 14.66%* 17410592 15.93
11 8.2 829704 13.45 14616186 13.38
12 9.42 14648 12 _37
H mﬁémﬂﬁawﬂmﬁm
14 11. 4352 4 .35
15 11.74) Unknown (} 27 220030 0.20

-ﬁ*ﬂ'\ﬂ*ﬂﬂiﬂﬂfﬁﬂﬂﬂmﬂ?ﬁf‘-’?ﬁ?

Figure A1 : HPLC Chromatogram of 378 ppm formaldehyde in. mixed

standard
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Quantitation Rr
Date : 1997-4
Time : 21:11:

Analysis
1997-02-10

0r 20:20:22

File Name
No. R.Time Corgl. “F S\ Area Area%
(min.) ' dle s = | (uv.sec)
1 3.23 49887 0.12
2 3.49 879134 2.10
3 4.40 140378  12.27
4 5.00 .5 73393 0.89
5 5.32 Ry} 291475 15.01
6 6.69 Y 25662796  15.90
7 7.10 Uff .89¢l} 7351468 17.54
8 8.43 own 428826 12.03% 4985586 11.90
9 3.90 548059 15.37 6419097  15.32
10 8374  4.34
. ﬂ%ﬁﬂ#ﬂﬁﬂﬁﬂﬁ‘%

Figure A2 : HPLC Chromatogram of 151.20 ppm formaldehyde in mixed

standard
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QuantitITi gF T4 g ; Analysis
Date : 140 A AW N : 1997-02-10
Time : M0 g 100 . . 20:20:22
File Name
—————————— - '# 1 L T
No. R.Ti D= : Area Area%
, (uv.sec)
12364 0.10
243625 1.98

1540873 12.50
138647 1.12

1796197 14 .57
1994271 16.18
, 2212697 17.95
B Unknnwn 135062 1440356 11.69

8. 39 n}cnnwn 15 637 15 42 1868748 15.16
ﬂ']iﬂ; 12326501 100.00
1!

o

']

Woo -l e Wbk

mmmmummmaﬂ

Figure A3 : HPLC Chromatogram of 60.48 ppm formaldehyde in mixed

standard
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Quantitation Re#Er ' Jfr F Fijh Bnalysis
Date : 1997-02-2 ' : ] ' 1997-02-10
Time 22:31:128 0:20:22
File Name
No. R.Time Comp. ‘ Area Area%
(min.) (uv.sec)
1 3.687 143977 2.24
2 4.68 224 11.97
3 5:33 ) =551 0.26
4 5.68 Unkd AL J)i453  14.53
5 7.08 e L} LGBlel 17.086
6 7.46 | .00 on 123456 17.46
7 8.64 Unknwn 6359? 12.06 90417 12.29
8 9.13 Unkno 86933 QA5 .29 999695 15.54
L0 Gl
Total 433034 100.00

‘]W’] aNNI NN INYIA Y

Figure A4 : HPLC Chromatogram of 24.19 ppm formaldehyde in mixed

standard
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Quantitation Rer Yy ASACNAC Analysis

Date : 1997-04 / ARLY 1997-02-10

Time : 23:18:03 20:20:22

File Name : Sy

No. R.Time Com Area Area%

(min.) (uv.sec)

1 4.04 52565 2.09
2 5.19 328951 1351
3 6.02 4809 0.9%9
4 6.34 ’, 132196 16.46
5 7.93 : R }i59600 18.31
6 g8.34 - B 301373 12.01
7 Q.51 1.784 307507 12.25
8 10.05 mm 34233 14.97 399958 15.93
9 11.28 _ 10667 4.66 111059 4.42

....-___.,..._._.-- T S e e e e e

9 ANNIUNMINYA Y

Figure A5 : HPLC Chromatogram of 9.68 ppm formaldehyde in mixed

standard
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Quantitation Rey
Date : 1997-02=2(
Time : 23:50:21,
File Name

Analysis
2997-02-10
20:20:22

No. R.Time Area Area%
(min.)} (uv.sec)

: 3.76 1.94

2 4.78 11.98
3 5.74 16.15
4 7.08 17.37
5 T :5L - 18.21
B 8.77 112611 11.12
7 9.26 Unk®=wn 14085 15.42 H4153613 15.17
8 10.40 Unlcn% 3122 3.42 37489 3.70

u - S S R e S MR W mR e e e e Em

s fUB RIS
RINNIUNRIINY1AY

Figure A6 : HPLC Chromatogram of 3.87 ppm formaldehyde in mixed

standard
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11.91

ic Analysis
1997-02-10
20:20:22

Quantitation Rep
Date : 1997-02-
Time : 02:03:51
File Name =

No. R.Time Cc¢ Area Area%
(min.) (uV.sec)
S22 119949 0.08

3302479 12.62

1983593 7.58
.18 170705 0.65
.70 4165863 15.92
96 887973 39
: 142103 .54
.31 1356625 .18
.83 474595 81

1392760
5747828
AT ) 7054

voooo=-lJaununumbe -
[
Lt

e =R =R ) =
L
)

HHHREHERHEHEEFODOU S WM
m-JounbWMnEO

.04 1995184 L
.47 2.74Ml] 4774241 8.24
10.38 17114 0.74 247272 0.94
10.74 nknda. 114731 g 4.95 1670850 6.38
11. ﬂ 0.80
\vmm?ggmﬂéim
19 12.33q) Unknown 11407 6643 5.37
20 12.59 Unknown 1626 0 3945 0.34
21/ 0.30
: ﬂ"\@ﬂm@%ﬁﬂﬁ?ﬂ 1By 3
23 0.41
24 13.26 Unknown 19205 0.83 1nza13 0.39
25 13.34 Unknown 21590 0.93 141493 0.54
26 13.95 Unknown 2960 0.13 27227 0.10
Total 2317370 100.00 26174725 100.00

.._-_.,..._---—_-u_--.—_.—-_.—_—_-_.-.-__.-_-_.-.-_q..—___-.-.-—.-.—---.-—n.——-----.._-

Figure A7 : HPLC Chromatogram of sample from gasoline base

at 1000 rpm
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BNeC Analysis

Date : 1997-024 AN 1.997-02-10

Time : 22:28:47 0 BORRRNN, 20:20:22

File Name LA '

No. R.Time Corm J-ow A G Area Area%

(min.) ‘ £ \ ) "uV.sec)

1 1.89 5864 0.02
2 3.26 227750 0.79
3 4.66 1479353 5.16
4 5.37 2849 0.01
5 5.74 3173584 11.06
[ 6.42 28753 0.10
T 7.48 1260463 4.39
8 g.21 .92&509 5.65
9 9.41 163935 15.21
10 9.89 309362 46.39
11 10.72 W26373 0.09
12 11.20 Ju 4.03 045235 3.64
13 11.76 Unknn 11336 n 64 96339 0.34
14 11.99 rﬂ- 77 74 2.85
15 12.23 Qﬂiﬁﬂ’]ﬁ% 0.54
16 12.53 2.63
17 12. nknawn BLB D 45 E??32 0.24
18 13 0.11
| SRR IIMANGARY:
20 ‘ i o |
21 .71 Unknown 1176 0.41
Total 1778199 100.00 28689478 100.00

Figure A8 : HPLC Chromatogram of sample from gasoline base

at 1500 rpm
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Quantitation Reg
Date : 1997-02-1=2
Time : 23:58:4«=
File Name

Area Area%

Analysis
1597-02-10
20:20:22

{min. ) (uv.sec)
: CRE, T 8202 0.03
2 3.62 64698 0.22
- By 21641 0.07
4 5.27 3217533 11.08
5 6.21 189803 0.65
6 6.50 2884884 9.93
7  7.29 209563 0.72
8 8.23 778562 2.68
9 8.65 . L5 {5056 1,12
10 9.06 T =189564 5.47
11 9.44 i ! F'sssn 0.54
12 10.02 13278972 11.29
13 10.59 8.11 Wo9624749 33.14
14 11.13 2313 0.1k 28705 0.10
15 11.75 64 lJJJ 52 ?53293 9.60
AU ENINE AT,
17 X2.3 .59

18 12 52'Ilt}nknown 30392 1 19 159917
19 19€124 2052549

0
2
0
7
= AW mmmwmw H"’Eﬁ BJos
21 0.61
3.71 Unknown 0.
23 13.79 Unknown 2?614 1 GB 177119 0
0

24 14.49 Unknown 4100 D.16 50225

Figure A9 : HPLC Chromatogram of sample from gasoline base

at 2000 rpm
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Quantitation Rerlg
Date : 1997-02-17
Time : 23:04:0
File Name

T - ‘ - A B - = — =

g Analysis
1997-02-10
20:20:22

No. R.Time C Area Area%
{min.) (uV.sec)
1 1.27 7996 0.03
2 3.49 625506 2.51
3 5.14 3227837 12.97
4 5.95 154006 0.62
5 6.30 : 3008087 12.08
6 6.80 Unknown e ils/is : 205590 0.83
7 8.06 Uming H 140145 4.58
8 8.43 P e ;9'5261 0.95
9 8.75 Ly Ry']>1187 3.82
10 9.13 Urlied. = -00852 0.41
11 9.72 Unifijovn gees6 UMl 1847376 7.42
12 10.27 n- awn 523567 24 .17 % 7070425 28.40
13 11.51 230753 gy 10.65 2508040 10.08
14 12.0 0.89
15 12.2 w?ﬁgﬂiﬂ51ﬂ7§“55 4.08
16 12.6 nkn 856 7.64
17 12.9 Unknown 43516 0.17
18 ~g 0.51
AR AN SN TN
20 ; 97 0.65
21 3.79 Unknown 20534 0.95 133780 0.54
22 14.47 Unknown 31549 0.16 46585 0.19
Total 2166169 100.00 24892957 100.00

Figure A10 : HPLC Chromatogram of sample from gasoline base

at 2500 rpm
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Quantitation Rerg . AN Analysis
Date : 1997-0=1 1 , RIN B, e 1997-02-10
Time : 00:27:44 seli TSRO M, 20:20:22
File Name ; : L AR
No. R.Time Cg i AN Area Area%
{min.) ; ' LR (uV.sec)
i 1.5 & WA EE) 30251 0.03
2 2.73 ¥ Al y, \ kY 39494 0.04
3 3.45 / o \ 1524361 1.60
4 5.00 10336420 10.86
5 5.80 470504 0.49
3 6.17 12562426 13.20
7 6.73 4954451 £.9%
8 7.98 5 589615 4.82
9 g8.38 .‘ 06324 0.74
10 8.75 o= 2701727 2.84
11 9.10 y! ™ T 263757 0.28
12 9.73 747098 g.90 44 9689275 10.18

13 10. 203?388 27.00 29894551 31.42

14 11. 7863 6
3 ﬁ@ﬁ& wﬂﬁﬁﬂéﬁm’iw :
16 12 8935 3
1? Unknown 4ﬂ 438 5.33 - 5139510 5
4561 0.48
A S AN LY
0.50
13.86 Unknown 39334 0
22 14 53 Unknown 8198 ﬂ.ll 120563 0

Figure A1l : HPLC Chromatogram of sample from gasoline base

at 3000 rpm



Quantitation Rerg

Date : 1997-02F12

Time : 17:07:47% 20:20:22

File Name
No. R.Time Area Area%

(min.) (uv.sec)

1 3.37 1135401 2.75
2 4 .93 2171824 5.26
3 5.65 256860 0.2
4 &6.08 Unkno " = ; 3579247 B.67
5 6.48 Unknown — - . 310160 0.75
& 6.78 219079 0.53
7 7.68 “39651 4 .82
g g.186 2523 0.98
g 8.486 j 14952 3.43
10 8.85 = 2277 0.08
11 9.38 f - 4 l4819622 11.68
12 9.86 o -wn 1555224 "20?34351 50.23

13 11.25 132312 3 EE 1702925

ﬁﬁ%ﬂﬂ@”ﬂmmﬁ'ﬁ
Rt iingasy:

Unknown 13887 0.41 90104

Unknown 18143 0D.53 123225
Unknown 2122 0.06 19923

Figure A12 : HPLC Chromatogram of sample from gasoline base

blended with 300 ppm of LZ8195 at 1000 rpm
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Quantitation Rerg

99
12.07

10.
12.43

43

Ma.30

"~ Ealic Analysis

Date : 1997-% 1997-02-10
Time : 20:30:74 20:20:22
File Name :
No. R.Time (4P L A LR A Y Area Area%
(min.) g ( =) W (uv.sec)
1 1.25 13965 0D.04
2 3.47 3559963 11.07
3 4,92 1619560 5.04
4 5.62 210867 0.66
5 6.00 (%135 3522549 10.96
[ 6.40 .34 1464076 4 .55
7 6.93 2 75416 0.23
g8 7.52 61405579 4.37
5 8.04 2 368603 1.15
10 8.28 1158097 3.60
11 B.64 Ug§now ’ : 94825 0.29
12 9.22 U= 25U0Ebb S .00 2305777 10.28
13 9 U 5?23ﬂ3 24 .11 8811931 27.41
14 igls8s8 7.59
: ﬁ Eiiiﬁwﬂhn%im
16 65306 3.31
17 Unknown 1 0645 6.12 2066814 6.43
7 U i 69 180990 0.586
%l ﬁh&%%ﬁ%ﬁﬂﬁﬂ“ﬁﬁﬂ 0:33
20 0.53
21 | 13.59 Unknown 24954 0.57
14.30 Unknown 3571 G 13 37365 0.12
Total 2787976 100.00 32144848 100.00

Figure A13 : HPLC Chromatogram of sample from gasoline base

blended with 300 ppm of LZ8195 at 1500 rpm
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Quantitation RepTri: Analysis
Date : 1997-02_¢4 1997-02-10
Time : 21:38:Z5 20:20:22
File Name
No. R.Time Cof. , ) R Area Area%
(min.) ' A\ RN (uVv.sec)
1 1.23 18536 0.05
2 2.77 13545 0.04
3 3.48 3231105 8.46
4 4 94 i ; e O 2852373 7.47
5 5.70 Unknow Sk s v 193662 0.51
6 6.13 Unknown ; 4701835 12.31
7  6.61 Unknown Zedmiish 1555949  4.07
8 7.16 h'g’ 3 3743 0.04
9 7.84 ;.—— 5032631  5.32
10 8.30 USY ¥ ]27358  0.86
11 8.66 1382350 3.62
12 9.02 Unfijown P o2 JI| 59345 0.16
13 9.60 rek LOWTL 246993 7.67 ™ 3046045 7.98
14 10.11 Unkngys 859220 g, 26.68 12454231 32.62
15 11. 188 6.59
i
17 12, 318 2.97
18 12.56 Unknnwn 184 5 1902727 4 .98
) _ 0.22
R A AN VINgaRY |
21 & 1 A 0,35
22 EG Unknown 21871 0.68 135504 0.35
23 14.32 Unknown 3583 0.11 41467 0.11
Total 3220665 100.00 38185356 100.00

Figure A14 : HPLC Chromatogram of sample from gasoline base

blended with 300 ppm of LZ8195 at 2000 rpm
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Quantitation Reporg RN e LC Analysis
Date : 1997-03 £/ AR 1997-02-10
Time : 16:35: 20:20:22
File Name
No. R.Time Codf. : . A O Area
(min.) . 2 i\ (uv.sec)
1 1.22 13072
2 2.63 15863
3 3.33 3457215
4 4 .68 2819766
5 5.20 252398
[ 5.70 5045373
7 6.33 204088
8 6£.56 02587
9 T7.12 23069
10 7.85 dr?ﬁﬂ?ﬁ
11 g8.44 T -t 74277
12 9.05 Unlifdwn TR 5.08 9M 3552361
9.56 Unknown 855788 29.36 11906664

.53 U
11. ﬂ

e el
N e W
|-I
(=)

20071 QJ 0.65 259570

H39 ﬂ%ﬁ'ﬁﬁg’lﬁﬁ?”

Q) Unknown 141069 4

969106

18 39 Unknown 128229 160458)

19
zviﬂ“lm‘mwﬁmﬂ’%@ﬂ
21 nknown 6

22 3.68 Unknown 18294 0.63 125333

23 14.35 Unknown 2977 0.10 32663
Total 2915115 100.00 37093576

Figure A15 : HPLC Chromatogram of sample from gasolin;: base

blended with 300 ppm of LZ8195 at 2500 rpm
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Quantitation Repi s I (f na - g Analysis

Date : -02-12/ ‘13¢{:' %“1; 1997-02-10
. "I AT e 0:20:22

No. R.Time Comp S BANONN ' Area Area$%

(min.) (uV.sec)

1. 1.20 10868 0.02
2  2.60 8683 0.02
3 3.43 2369618 4.68
4 3.96 13501 0.03
5 4.89 3066361 6.05
§ 5.51 219389 0.43
7 5.88 s = 4147493 8.19
8 6.21  UnknowQeiseas =i , 1479394 2.92
9  6.50 Ukl ,97233 0.47
10 6.74 Ui . af8431 0.23
11 7.36  Ulkdd ) 78413 3.51
12 7.84 Unk W 516907 1.02
13 8.18 H ST .71 W 1395005 2.75
14 B8.63 10105 0.24 98092 0.19
15 9.24 79759 @F13.56 7194031 14.20
L amivaningngs O
7 By R B § 5.02
18 b G S Bﬂ Unknnwn 17317 0.40 173845 0.34
19 12.03 Unknown 198635 4 S 12231%Y 2.41
20 ﬂv!?] 3.90
2 90 Wﬁmﬂwwﬂﬁﬁﬂﬂ-ﬂ
22 24816 98 0.39
93 13, 43 Unknown 27384 0.64 197160 0.39
24 13.63 Unknown 26697 0.62 193289 0.38
25 14.34 Unknown 3260 0.08 315829 0.07
Total 4276688 100.00 50658060 100.00

Figure A16 : HPLC Chromatogram of sample from gasoline base

blended with 300 ppm of LZ8195 at 3000 rpm
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Quantitation ReporT?
Date : 1997-02
Time : 21:18:59
File Name

e ——— A i \ c —— e e e e e
1 k

¥

Analysis
1997-01-10
11:43:24

No. R.Time Area Area%
(min.) (uVv.sec)
1 3.39 1319670 3.51
2 5.07 3355349 8.93
3 5.83 125599 0.33
4 6.12 e - 4155040 11.06
5 &€.53 ' LT | 5% 217377 .58
3 6.76 — 244041 0.65
7 7.83 2465196 6.56
8 7.99 79309 1.54
9 8.28 15277 2.59
10 8.65 Y 735 0.06
11 9.18 _ = 4341827 11.55
12 9.65 dIWIL libsez. 40.95 ¥ 16100757 42.84

13 10.98 Unkno 55564 3.10 1433391 3.8B1
14 11.68 i 159344 0.43
! viﬁéﬁmam
1l 12.4 2.56
17 Unknown ?BEQ ﬂ 26 45349 0.12
18 507810 0.14
T immmmmwmz@ B o137
20 Q.17
21 Unknown 1521 0.27
22 14.27 Unknown 1471 0.05 13570 0.04
Total 2085071 100.00 37584631 100.00

Figure A17 : HPLC Chromatogram of sample from gasoline base

blended with 400 ppm of LZ8195 at 1000 rpm
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37
——11.44
12.18

.97

U e

Quantitation Repc
Date : 1997-02-1=
Time : 16:48:04
File Name : 1B4

1:43:24

7186483  18.33
004952
398354
3721379
690073
105426
1611898
228901
co1e —9*957?
.95 Un - 1123
.57 Unk?;K : ‘-szul

"‘5- CRaet o

o =
mm
.. n,_. v '
Tok | 'F:'!‘ 5
! i e y
t u) _"' L4 5

Unknown
Unknown

.26
.67

SN OoOWoeOHEWHLW0N
i
—

.08 U | = . ’ 1109128 28.34
.44 Unkn 281731 s 51 076257 7.85
.97 Unknowh 24575 220441 0.56
.18 3.78
LoEE I WeES: 1o
‘ig 0.05
nknown 193 0.55 133550 0.35

.45

ﬁ’ﬁm 31946)¢ wﬂ?%aﬂ -
' .50
Unknown 4159 0.12 49866 .13

Figure A18 : HPLC Chromatogram of sample from gasoline base

blended with 400 ppm of LZ8195 at 1500 rpm



—8.94
Y -1

.58

5

411

i1a.22

Quantitation Rencg _ i ;;'Ei Maic Analysis
Date : 1997-0= ‘ AR 199? -01-10
Time : 21:41:52

:43:24
File Name
No. R.Time C Area Area%
(min.) (uv.sec)
1 3.28 630889 1.68
2 4.58 2574265 6.87
3 5.06 283463 0.76
4 5.53 2216509 5.92
5 6.13 62924 0.17
6 7.02 1465085 3.91
7 7.85 2143606 5.72
8 8.38 GESBB 0.29
9 8.94 d—lSEBBE 13.77
i0 9.45 7017321 45.44
11 10.49 . m 112683 0.30
12 10.85 ‘ 5.26 ¥ 1974807 5.27
13 11.81 U 7776 0.27 108311 0.29
14 11.90s . 920025 2.46
| AN
16 12, 0.17
: By . 5. % Unknown 1%234 0.62 172602 0.46
18 . 2 aey4  1615QY 0.43
A SRR INLIRY ¢
‘ | 1 1 0.58
4.22 Unknown 2881 o8
Total 2893451 100.00 37453657 100.00

Figure A19 : HPLC Chromatogram of sample from gasoline base

blended with 400 ppm of LZ8195 at 2000 rpm
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Quantitation Reporg 770 | oS © Analysis
Date : 1997-0 . 1997-01-10
Time : 20:53: 11:43:24
File Name

No. R.Time Cg h Area Area¥%
(min.) (uv.sec)
1 2563 19784 0.05
2 3.28 4698557 12.38
3 4.53 3801817 10.02
4  4.98 347331 0.92
5 5.44 4111210 10.83
6 5.97 100346 0.26
7  6.23 25679 0.07
8 6.78 )8 654762 4.36
9 7.36 924109776  6.35
10 8.03 R} 58900 0.42
11 8.69 3119334 8.22
12 9.09 Unffown o222% .75 10759314 28.35
13 9.90 Unknawn 11385 0.34 197623 0.52
14 1n 43, W 143755 4.33 2254346 5.94
: AEBAENI
16 ﬂ qglﬁl 3.08
17 ) Unknown 150203 4 52 236 5.42
1 : Unknown 8908 yy 6449 017
ammmag
:L VIt  :
18 Unknown 0.54
13 31 Unknown 31497 0.95 202980 0.53
23 13.98 Unknown 4809 0.14 60267 0.16
Total 3323532 100.00 37946232 100.00

Figure A20 : HPLC Chromatogram of sample that used gasoline base

blended with 400 ppm of LZ8195 at 2500 rpm
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Quantitation Re O

Date : 1997-02
Time : 17:38:
File Name

No. R.Time Co-’.

Analysis
1997-01-10
11:43:24

{min.) (uv.sec)
1 1.65 16636 0.04
2 2.68 17821 0.04
3  3.45 5446561  13.43
4 4,99 4110632 10.13
5 5.86 322141 0.79
6 6.22 5073840 12.51
7 6.70 1624697 4.01
8 7.90 2011082 4.96
9 8.41 A, 2178 0.72
10 8.84 Y 396459 3.44
11 9.21 = 122783 0.30
12 9.73 [l o3 Ul 2847199 7.02
13 10.24 Unf™own 567342 16.52 ™ 8794909 21.68
14 11.55 Unkngwg 311393 g, 9.07 3230239 7.96
15 12.0 0.82
e 1 zﬁiﬁmﬁﬁﬂ‘iﬁﬁmﬁm
17 12.6 948 6.39
18 13. 33 Unknown 28 0.82 24563 0.61
19 - , 0.64
QN ST EN N gaRY o
21 .95 8 0.45
22 14.42 Unknown 4994 0.15 69099 0.17

Figure A21 : HPLC Chromatogram of sample that used gasoline base

blended with 400 ppm of LZ8195 at 3000 rpm
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Quantitation Rep¢ = alysis

Date : 1997-02-1% — 199? 02-10

Time : 19:40:3¥ i :20:22

File Name

No. R.Time LR Area Area%

(min.) Ve uv.sec)

1 1.30 : / aly AN\ 27298 0.10
2 2.54 g e o \ RN 5083 0.06
3 3.33 N Eis s AN 2586641 9.60
4 4.63 N g . O 1921949  7.13
5 5.16 Unkncwn _}g’i‘—; \ 173148 0.64
6 5.60 Unknown : 7218196  26.789
7 6.21 Unknown 101148 0.38
8 6.45 8500 0.03
9 7.02 2839 6.13
10 7.68 @4 1593 6.72
11 '8.17 N Js584 0.21
12 B.69 =1 619870 6.01
13 9.08 22.13 W941009 22.05
14 9.77 Unkno 1451u ﬂ 65 210600 0.78
15 10.28a ’ : 4.06 1274860 4.73
e nofl ﬁﬂMﬁﬂ@ﬂn 8 1
17 11.5 - 2.98
18 12.12 YUnknown ?51 6 3 4n 95145 1 3.68
19 Unknown 52121 g 0.19
T dn
21 %4 | °{| mﬁ 8Jo:2s
22 Unknown 0.36
23 ; Unknown 14330 Cr 64 102545 0.38
24 Unknown 11281 0.50 75220 0.28
25 Unknown 1590 0.07 16614 0.06
Total 2236039 100.00 26944757 100.00

Figure A22 : HPLC Chromatogram of sample from gasoline base

blended with 500 ppm of LZ8195 at 1000 rpm
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.35

.18

66

% Analysis

Date : 1997-0 1997-02-10
Time : 20:23: 2"‘ 20:20:22
File Name
No. R.Time Area Area%
(min.) (uv.sec)
1 3.18 1276318  6.44
2 4.35 1737966  8.76
3 4.66 168421 0.85
4 5.20 4510802 22.75
5 6.49 424796  7.19
6 6.90 T ,g 01207 5.55
7 8.31 U§YS [y 086719  10.02
8 8.66 ) Bef274497 31.64
9 9.72 Un'; L JJ| 463379 2.34
10 10. N own 20965 1.38 %4 407589 2.06
11 1= 11363 0.75 162059 0.82
12 A 85 1.00
s UngEnaniaeng
14 12 0.12
15 12, Unknown 2 0.20 19154 0.10
SF! | 1771 0.09
RN ggy

1523301 100.00 19830091 100.00

Figure A23 : HPLC Chromatogram of sample from gasoline base

blended with 500 ppm of LZ8195 at 1500 rpm
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Quantitation RepTTt _
Date : 1997-02-__g N 1997-02-10
Time : 20:00:53 4 s, 20:20:22
File Name :
No. R.Time Area Area%
(min.) uv.sec)
1 1.24 11509 0.02
2 1.51 41871 0.08
3 2.60 15559 0.03
4 3.39 21865608 39.23
5 4.79 2066202 3.7
& 5.31 371886 0.67
7 5.73 91 6984561 12.53
8 6.27 - 217800 0.39
g Mg ALoj7041  3.53
10 7.78 é 34426 31.92
11 8.26 399 0.18
12 8.78 f 325139 5.07
13 9.17 i 1058741 21.69 %#1584887 20.79
14 9.73 Unknogn 29195 ﬂ 60 348755 G.63
15 10.12.7 - 3.29
e o EE BEN T ml’lﬁ.ﬁ
17 1132 n 1.96
18 11.94 Yunknown 553 5 1 95 1534266 2.75
19 Unk 0 0.13
AR TR
gmadh
22 91 Unknown 0.18
23 13.03 Unknown 22319 U 4? 145514 0.26
24 13.60 Unknown 2198 0.05 15754 0.03
Total 4880819 100.00 55730529 100.00

Figure A24 : HPLC Chromatogram of sample from gasoline base

blended with 500 ppm of LZ8195 at 2000 rpm
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Quantitation Report s bhic Analysis
Date : 1997-02-1& _::‘E 2 1587-02-10
Time : 18:57:44 1 :  20:20:22

File Name

No. R.Time Area Area%
(min.) (uVv.sec)

1 1.47 251729 D.62
2 2.12 Un 5347 0.02
3 2.38 17979 0.04

4 3.58 16114928 39.81
5 5.23 2439076 6.03
[ 6.05 221208 0.55%
7 6.51 6775087 16.74
8 7.12 39702 0.10
9 8.23 2988416 7.38
10 8.589 402944 1.00
11 9.02 208478 0.52
12 9.51 EE215 0.11
12 9.93 51064 2.84
14 10.43 ] 14757 8.68
15 11.67 ] = M 2204297 5.45
16 12.01 ) O .04 L.4G5623 1.00
17 22.25 Unkn wn 104115 3.74 748272 1.B5
18 1z, :8 110471 @F 3.97 751926 1.86
19 12 759 3.26
u.ﬁm:a»ng 'mg'\ e o
= nknowrn 0.18
23 Unknown 22800 23817 0.59
0.33
Wliﬁm@éﬂﬁﬁﬂ L
5 0.25
14.34 Unknown 1014 0.04 5544 0.02
27 14.78 Unknown 1135 0.04 8635 0.02
28 16.40 Unknown 31749 0.13 42325 0.10

Figure A25 : HPLC Chromatogram of sample from gasoline base

blended with 500 ppm of LZ8195 at 2500 rpm
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Quantitation RepGg

Date : 1997-02-19 R NN 59 7-02-10
Time : 22:00:21 ~ = 8 20:22
File Name : 1B5002]

No. R.Time Co Ared%
{min.)

1 2.62 0.03
2 3.31 0.53
3 4.55 Unknown 3906566 9.70
4 5.00 Unknown 3165492 0.91
5 5.4%9 Unknown 7978472 19.82
& 5.99 Unknown 316310 0.79
7 6.74 2521452 6.41
8 7.26 ———— L1181 5.98
9 7.87 ; ~#965 D.46
10 8.48 9382 10.56
11 8.83 L4 - ?E?GEED 30.48
12 9.33 Unkn 2?813 . ED =310326 0.97
13 9.83 - Unkno IEDEGE 6 2008250 4 .99
14 10.56 ) : : 0.28
L AU N 1
16 11.85 nknown 3.62
17 12.30 Nknowr 600 0.17 27038 U.ﬂ?
18 3271 .28
2 IR HUNRDA BN Y
L WA f
21 Unknown 19736 0.57 123828 3L
22 13. 56 Unknown 3562 0.10 34936 .09
Total 3476301 100.00 40255290 100.00

Figure A26 : HPLC Chromatogram of sample from gasoline base

blended with 500 ppm of LZ8195 at 3000 rpm

87



o as

.33
11.92

.94

10.43

L4a.58

Quantitation Reporg Analysis

Date : 1997-02s .y 997-02-10

Time : 01:19:28 o, 20:20:22

File Name ;

No. R.Time Coj Area Area%

(min.} uV.sec)

1 1.24 10490 0.03
3 Z.A3 11557 0.04
3 3,70 728126 2.22
4 5.53 3634458 11.10
5 6.94 4015654 12.26
6 7.90 739542 2.26
7 8.59 832556 2.54
8 8.99 4183 0.93
9 9.54 30662  3.15
10 9.90 d 1003 0.34
11 10.43 - 3308001 10.10
12 10.93 v 1.271”‘11191??5 34.18
13 11.47 123?0 0.43 134010 0.41
34 11.9 8695 Qf 11.62 zszﬂnzs 7..70
15 12.3ﬁ w 0.80
16 12.4 334 3.81
17 12 54‘“ Unknown zausl 15&471 0.46
18 Unknown  16€895 1859 5.68
4 ﬂaﬁmww
20 ’n‘ﬂ En §) oiss
21 3 52 Unknown 0.93
22 14.58 Unknown 34?4 0.12 45347 0.14
Total 3000098 100.00 32747399 100.00

Figure A27 : HPLC Chromatogram of sample from gasoline base

blended with 600 ppm of LZ8195 at 1000 rpm
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Quantitation Rep g & AN alysis
Date : 1997-027%, , /18 RN 1997-02-10
Time - 01l:41:15 _ i = s34 " AR TN (- 20:22
File Name ‘ o T L AN
No. R.Time o Y o= AN Area Area%
(min.) . . R\ (uv.sec)
1 .19 0.05
2 .44 133934 0.45
3 .86 R 3363668 11.41
4 .60 Unknown ot = 222963 0.786
5 .00 Unknown : . 5081657 17.24
6 T ; j 23115? 0.95
7 .66 2270 6.18
8 .22 3 514  1.95
9 .57 .{ 8207 4.24
10 .97 249 0.12
11 9.58 i | : L Mlo7s076 7.05
12 .11 Unkr™un 651935 27.03 ™¥255364 31.40
13 .47 Unkna 184902 d .67 2146144 7.28
s L oA BN TR o
15 .22 7 '] 3.73
16 @ 4 .77
17 nknown 95‘5 , 0.40 66822 0.23
18 Ugknow 943 26
¥ ﬁ FEANDINBAR =
20 31
21 .77 Unknown 19497 0.81 143076 0.49
22 14.43 Unknown 2234 0.09 17672 0.06
Total 2411516 100.00 29471098 100.00

Figure A28 : HPLC Chromatogram of sample from gasoline base

blended with 600 ppm of LZ8195 at 1500 rpm
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Quantitation Re Analysis
Date : 1997-02-17 1997-02-10
Time : 22:00: 243 0:20:22
File Name
Mo. R.Time Comr Area Area%
{min.) ' (uV.sec)
1 1.20 12364 D.03
2 2.75 16617 D.03
3 3.62 78273 0.16
4 3.79 : 4 p LY R\ 44632 0.09
5 4.21 Unknowr jf s . 7050 0.01
[ 5.24 Unkno — - = L 84 4621787 9.58
7 6.07 Unknnwn ” ' 162422 D.34
8 6.33 u - 1239724 B8.79
9 7.02 UL ) hE 4791 0.47
10 7.84 Ur v J 283758 3.28
11 8.26 UriSe 30195 0.58
12 B8.55 Unk jwrL e JW1971034 2.01
13 8.88 "wn 111le 0.26 88913 0.18
14 9.39 o, 522155 12 38 5926205 12.28
15 9.86 % 9541 49.88
1 RIS g Ak
17 al. 82 * 0.29
18 12.05 nkn-::cwn 166597 3.95 1076924 2.23
19 know 34 18140 3.76
: PR IBEININEAY ;2
21 : 7 0.31
22 Unknown 22567 0.54 155362 0.32
23 13 46 Unknown 21004 0.50 140535 0.29
24 14.12 Unknown 2399 0.06 21131 0.04
Total 4217255 100.00 48252782 100.00

Figure A29 : HPLC Chromatogram of sample from gasoline base

blended with 600 ppm of LZ8195 at 2000 rpm
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Quantitation Repois
Date : 1987-050
Time : 00:54:3P.4

ic Analysis
1997-02-10
20:20:22

File Name

No. R.Time Area Area%

(min.) {uv.sec)

1 1.26 15487 0.07
2 2.77 35296 0.17
3 3.68 594038 2.81
4 5.48 4692478 22.21
5 6.82 3908808 18.50
& 7.63 1448691 6.86
Y/ 8.46 9423ﬂl 4 .46
a 8.91 10443 1.00
9 9.42 170844 5.07
10 9.82 Y] 261 0.38
11 10.28 ‘ -T86194 3.72
12 10.79 ‘ gy 9.42 W42297453 10.87
13 11.33 Unknnwn 3981 0.21 315640 0.17
14 11.33 280988 Q@S 14.81 2180221 10.32
15 12 0D.93
o ’]ﬁﬁ T
17 12 Unknnwn 75 0.42
18 Unknown 13i598 E 14653 6.94
19 0.57
2 ?m AT INEIR Y.
21 kno 20 1.04
22 '4.53 Unknown 2958 0.16 41968 0.20
Total 1897832 100.00 21126669 100.00

Figure A30 : HPLC Chromatogram of sample from gasoline base

blended with 600 ppm of LZ8195 at 2500 rpm
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Quantitation Repor Analysis

Date : 1997-02- ~ 1997-02-10

Time : 23:33:08 e 20:20:22

File Name ~

No. R.Time C ih A NS Area%

(min.) al :

1 1.23 0.02
2 2.63 0.02
3 3.46 0.1
4 3.64 0.08
5 5.13 5154146 15.07
6 5.93 195192 0.57
7 6.23 5137887 15.02
8 6.93 291627 0.85
9 7.85 2125367 6.22
10 8.29 _ #8118 1.11
11 8.60 — 2451904 4.57
12 9.02 Y. X Jsos 0.24
13 9.63 = 273515 6.65
14 10.20 - #5.17 WMLos06470 31.02
15 11.53 Unknown 244287 8.38 2492506 7.29
16 12 no fun 18188 Q/0.62 187410 0.55
17 12 FI A’Jm - \ 5  2.27
18 12.4 ] Fl %9 0.58
19 12.63 YUnknown 156154 5.18
20 12.92 Unknown 24980 183883, 0.54
21 1§EI]HEE§3 ‘ 0.18
: ~ mm NGIaY::
23 : Unknown 0.56
24 13.64 Unknown 23763 0.81 150659 0.44
25 13.7? Unknown 24003 0.82 159538 0.47
26 14.47 Unknown 2603 0.09 26962 0.08

Figure A31 : HPLC Chromatogram of sample from gasoline base

blended with 600 ppm of LZ8195 at 3000 rpm
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Quantitation Rer,
Date : 1997-03
Time : 17:23:36
File Name

Analysis
1.996-10-16
12:47:28

No. R.Time Area Area¥%
(min.) (uv.sec)

1 2.35 2427 0.01
2 3.20 931855 2.15
3 4.40 2907116 9.00
4 5.42 8459981 19.48
5 6.87 1920936 4.42
6 7.42 Ul £.)67948 4.30
7 g.13 o d 305 0.06
8 8.69 u /693196 10.98
9 9.11 u LB 1?258149 39.75
10 9.78 Un 16773 0.58 ”'303425 .70
11 10.33 Unkn

15 B3 Unknown 22 0.08 13076

16 4 50761 &/

;i %;;mmﬁﬁ HnINEIat

18 ‘ ! . 4
Unknown 4675 0.16 29600

; 0
= 133496 4 60 1979039 4.56
12 11.0% 0.11
S LigEAEMINENR:
14 03 2.22

0

0

0

0

0

Figure A32 : HPLC Chromatogram of sample from gasoline base

blended with 700 ppm of LZ8195 at 1000 rpm
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Quantitation Report
Date : 1997-025
Time : 16:48:28
File Name

B I -4
=5~ 10

+69

73
B.74

No. R.Time Cory Area
(min.) "uv.sec)

1 1.61 8729

2 3.42 21797501

3 4.73 1883987

4 5.Z8 Unknown 225126

5 5.69 Unknown 6058888

6§ 6.28 Unknown 145180

7 7.11 Unknovwialiiotade 1503670

8 7.78 Unichg i L2062

9 8.25 ‘3??

10 8.74 U '5’," 06546

11 9.10  Unkrff § 7105867

12 9.67 Unkrs 13667 0.34 Wie7151

13 .10 Unkno 124293 3.09 1451412

14 .76 Qg L 45767

SR BN I NS

16 94 : 30318

17 nknown 139 0.03 8890

18 : 69999

r m&&“ﬁmwwwmﬁﬂ

20

21 .19 Unknown 4927 0.12 31090

22 13.74 Unknown 1032 0.03 8565

Total 4023132 100.00 44967176

’.—-ﬂhin

BNSeoc Analysis
. 096-10-16
R, 12:47:28

12.38

<
ﬁ
'l'1
jl

Figure A33 : HPLC Chromatogram of sample from gasoline base

blended with 700 ppm of LZ8195 at 1500 rpm
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Quantitation Rep T Analysis

Date : 1997-02-g . R L 096-10-16

Time : 20:47:22 . : R, 12:47:28

File Name ; A AR

No. R.Time . - : L % A Area Area%

(min.) V(= AN V.sec)

1 1.23 0.02
2 2.55 0.03
3 3.03 0.01
4 3.23 0.10
=] 3.33 0.10
6 4.32 Unknowrn 22370728 27.75
7 5.16 Unknown 11069033 13.73
B 5.58 Unfisg . #Bz352 0.16
g 6.29 Loy . 8253 9.08
10 6.61 Unigd A )is668 2.03
11, 7223 Unkigds - 51878 0.24
12 B8.03 Unkifiwn =3 ' 5.U9 #116377 10.07
13 3.3% Unknown 2043949 29.23 3154538 28.72
14 9.20 Unkno 233?95 Q.30 2851678 3.54
15 10.03 9 1.23
16 10170 5 Wil’lﬁ“ﬁ 007
17 11.33 nknown : 18259D3 2.25
18 11.88 Unkncwn 215‘ 15274 .02
19 1y e
2 Emﬂﬂ‘iﬂw YN
21 : .27
22 1 Unknown 112289 0. 15 71560 U a9
23 _13.23 Unknown 5254 0.08 43432 0.05
24 13.35 Unknown 4002 0.06 25516 0.03
Total 6992341 100.00 80618019 100.00

Figure A34 : HPLC Chromatogram of sample from gasoline base

blended with 700 ppm of LZ8195 at 2000 rpm
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Quantitation Repozg oo Analysis

Date : 1997-02-+48 ] e o .996-10-16

Time : 18:32:31 ' R e 12 :47: 28

File Name : ¥ AN

No. R.Time Area Area%
{min.) \uV.sec)

[ el | - = ) ! 1 e e e e

1 1.68 23181 0.03
2 3.37 754244 1.00
3 4.79 4713031 6.25
4 5.40 464406 0.62
5 5.80 Unknown 9674535  12.82
3] 6€.10 Unknown 3610704 4.79
7 7.27 Unkgo : 1264724  4.33
8 7.71  Uriar —ﬂElEE 0.69
9 8.09 Unfkvj iy} 2076 1.22
10 8.48 Un¥™ 9660 0.15
11 8.98 U i 1 e 12742734 16.89
12 9.42 ™wn 2037577 35.79 32320592 42.84
13 10.18 Unkno 12993  0,0.23 149235 0.20
14 10.58 3.17
! LmEnan g, G
16 ?0 69 1.40
17 nknown 15 2.79 20?55?9 2.75
18 69 0.17
ﬁ'ﬁﬁ:@ﬁ‘s UNAINERD:
20 0.28
21 Unknown 9806 0.17 59419 0.08
22 13.91 Unknown 2403 0.04 25228 0.03
Total 5693857 100.00 75445201 100.00

Figure A35 : HPLC Chromatogram of sample from gasoline base

blended with 700 ppm of LZ8195 at 2500 rpm
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.97
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16

12,18

.33
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5
;

HR”~€; Analysis
S T 096-10-16
,, 12:47:28

Quantitation Report
Date : 1997-024
Time : 17:54:28

File Name
No. R.Time Com Area Area%
(min.) ‘ uv.sec)
1 L0 2 2o i AW W20167 0.04
3 338 FrF J-# AN\ 776522 1.10
3 4.75 5088707 7.22
4 5.33 251915 0.36
5 5.76 10238229 14.53
6 6.35 187315 0.27
7 92316 5120272 7.27
8 7.63 (< 1188 0.74
9 7.93 - @#417198 2.34
10 8.39 ¥ 41619 0.19
11 8.97 por | 7623202 13.65
12 9.38 ) 37.02 ¥Wos37891 42.34
13 10.23 Unkno 14002 - 0.25 160098 0.23
14 10.58 _ _ 6 . 2484114 3.52
: L AHBATIENINGNRT, o
16 11.75 n 2.00
17 12.18 YWnknown 1924 4 3 45 219175& 3.11
18 12.50 Unknown 0.08
| ANRE SHAMIANEINY |
20 Ji! ‘ 0.23
21 Unknown 27921 0.51 250042 0.35
22 13.?6 Unknown 2411 0.04 24811 0.04
Total 5505750 100.00 70475486 100.00

Figure A36 : HPLC Chromatogram of sample from gasoline base

blended with 700 ppm of LZ8195 at 3000 rpm
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¥ = 3T481¢ - 255834

° gllgieniheais ¢

R = 0.997

=== =

AR TN AN

Figure B1 : Calibration curve of formaldehyde

66



- ﬂwmmmmm

350

v = 48444y - 484315

R = 0.9936

TUINTINEAY

Figure B2 : Calibration curve of acetaldehyde
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Peak area (uV.sec)

16000000 —

14000000 -+

12000000 +

10000000 +

y = 43779x + 190915 I
1
R = 0.9884

RN TN INY 1A

Figure B3 : Calibration curve of propionaldehyde
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Peak area (uV,.sec)

14000000 —

y = I7564x - 237036

R/ = 0.2068

RANTAUNNIING A Y

Figure B4 : Calibration curve of crotonaldehyde
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Peak area (uV,sec)

RAINTAUNNIINGA Y

y = 45824 - 3625TT

R = 0.9951

;

Figure BS : Calibration curve of 2-butanone
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Two-Way Analysis of Variance

Example : analysis of CO

CO (% volume)

time 1 time 2 time 3

0.72
0.18
0.62
0.74
1.21

AuEINgnineIns
RININIUNRIINYIAY



Hypothesis 2 : H,

¢+ H1 T M2 T M3
H, : difference at least 1 pair

106

speed (rpm) timel time2 time3 total
1000 0.74 0.75 0.72 231
1500 0.19 0.18 0.18 0.55
2000 0.62 1.89
2500 0.74 2.26
3000 1.21 3.73
total 3.47 10.640
X 0.69
s? - 0.13
CT =
SST =
S8, =
S8y =
SSE =
STEP 2
CT = (w 64)2/15

S. W=

Eg.-’

’WII INIWEINT

¥s 55{]?6 7.55 =

‘lﬂmﬁ&?@éﬂmfiﬂ LR

0. ﬂﬂﬂ?ﬁ




107

ANOVA TABLE
Source df SS
Treatment df,=k-1 - ss; = 0.00076
Block dfy, =r-1 ssp=1.71
Error df, = 14-4-2 =8 ss. = -0.04

Total E, 'y 14

-y

MS, = 0.00019 F-Rafi
MS, = 0.4275 MS. /&

If F> Fo.05 Dfl, Df v
.... F < Fops Df,, D1, r

AU INENTNYINS
RINNIUNRIINGIAY
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