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APPENDIX A

I. Exposure Tests for Carbon steel specimens

The 1* experiment :

exposure at 10 °C
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React" Weight loss(g)
flask no. — specimn | duplicate
1 H,0 7 0.0392 | 0.0409
2 H,0+HCI 150 7/ 0.0681 |0.0625
3 CH;0H | XY 0.0009 | 0.0014
4 Petroleum ethe v 0.0012 0.0014
5 | CH;OH+D om’ | 0.0016 | 0.0015
6 CH;0H+D D ‘“, -2 “ 11024.05 | 0.0009 | 0.0008
7 CH,OH+DMM 150 piin — 1024.1 |0.0015 |0.0004
8 CH;0H+DMM 100 ; m ' = 4 1024.15 | 0.0008 | 0.0015
9 PE+DMMQSOp A “‘“‘""F‘_ 0.0009 | 0.0009
10 00 ppn 0.0022 | 0.0022
11 | PE+DMM no ppm 43 |0.0012 | 0.0012
12 PE+Dwf5g,13£_m o 1024.35 | 0.0019 | 0.0019
13 |CH 490.0017 | 0.0017
14 PE+IHL| H EJ J I |g I l § | I E102|4i.4t ﬁo.oom 0.0016
15 yelohexane tHg. ﬁlﬁ%ﬁgz 0.0022
16 . pm {7 0118 | 0.0118
17 | CH;OH+HCL 150 +DMM 200 ppm | 783.95 |0.0107 |0.0107
18 | CH;OH+HCL 150 +DMM 150 ppm | 784 0.0125 |0.0125
19 | CH;OH+HCL 150 +DMM 100 ppm | 784.05 | 0.0130 | 0.0130
20 | PE+HCI 150 ppm+DMM 150 ppm | 784.1 | 0.0044 | 0.0044
21 | CH;OH+HCI 150 ppm+DMM 50 pp | 784.12 | 0.0170 | 0.021
22 | CH;OH+HCI 150 ppm | 784.15 |0.0131 |0.0131
23 7842 | 0.0076 |0.0076

PE+HCI 150 ppm




The 2" experiment :

exposure at 30°C
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React" Corrosive solutions Time Weight loss(g)
flask no. (hr) specimn | duplicate
1 | CHyOH+H,0 200 ppin | | | ! %} 8283 |0.0005 |0.0007
2 | PE+H,0 200 p&n-:.i . Z / 82835 |0.0006 |0.0005
3 | cH0H | _—.[8384 00001 |0.0002
4 | Petroleum gl 700 leasas | 00006 | o0.0008
5 | CH;OH+D . | 8285 |0.0005 _|0.0005
6 | CH,OH+D 82855 |0.0012 |0.0009
7 CH;OH+D ‘ “2«3,6 0.0007 | 0.0007
8 | CH,OH+D T \?8.65 0.0003 | 0.0005
9 | CH,OH+DMM ogpm b 182868 [0.0004 |0.0004
10 | PE+DMM 250 ppmc 1887 |0.0007 |0.0002
11 |PE+D u — “A“j’ 0.0003 | 0.0006
12 PE+DMM 150 ppm 82 iga 0.0004 | 0.0007
13 | PE+DMM 100 ppm 828.85 |0.0004 |0.0003
" mﬁmmwma
15 - m= 8289 |00252 |0.0252
16 n 4 EEJ E0181 | 0.0259
17 | CH;OH+HCL 150 +DMM 150 ppm |829  |0.025 | 0.0257
18 | CH;OH+HCL 150 +DMM 100 ppm | 829.05. | 0.019 | 0.0255
19 | CH;OH+HCL 150 +DMM 50 ppm | 829.08 |0.0207 | 0.0210
20 | PE+HCI 150 ppm+DMM 250 ppm | 829.1 | 0.0052 | 0.0054
21 | PE+HCI 150 ppm+DMM 200 ppm | 829.15 | 0.0041 | 0.0040
22 | PE+HCI 150 ppm+DMM 150 ppm | 829.2 [0.0043 | 0.0044
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23 | PE+HCI 150 ppm+DMM 100 ppm | 829.25 | 0.0050 | 0.0050
24 | PE+HCI 150 ppm+DMM 50 ppm | 829.28 |0.0032 | 0.0032
25 | CH,OH+Hg 18293 |0.0006 | 0.0004
2% | PE+Hg 82935 |0.0001 | 0.0004
27 | Cyclohexane+Hg o 82940 |0.0016 |0.0015
28 | CH;OH+HCI 150 \.\II// | 82045 |0.0180 |o0.0188
29 | PE+HCI 150 ﬁf 95 0007 |0.0071
30 |HO0 ' 5 0.0328 | 0.0302
31 0.0618 | 0.0638
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The 3™ experiment : exposure at 50°C
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React” Corrosive solutions Time Weight loss(g)
flask no. (hr) specimn | duplicate

1 H,0 Wi 9159 |0.0450 |0.0350

2 H,O+HCI 150 pp »_‘&,}gl’f 915.95 |0.155 0.2915

3 CH3OH — 1916.98 |0.0012 |0.0013

4 0.0015 | 0.0015

5 CH3OH+ i .vﬂ/ﬂ"m 0.0041 | 0.0038

6 | CH,OH+DMM 200508 o 2\ __|9t60s |0.0031 |0.0052

4 CH;OH+DL I;f;- DN, -' ‘-” 16. 0.0036 | 0.0033

8 CH;OH+DM]} I ﬂ M \ 916. 0.0048 | 0.0042
CH;OH+HCI ' ‘ 6.18 |0.0180 | 0.0180

9 | PE+DMM 250 ppm i g7 20 |0.0003 | 0.0005
10 | PE+DMM 200 | pm‘«_,_ E 91625 |0.0028 | 0.009
11 PE+D1\%150 ppit -/ Ve | ‘ 0.003 | 0.0043
12| PE+DMMI00ppm— 91835 100036 | 0.008

PE+DMM #50 ppm+HCI 150 ¢ 0.0080 | 0.0070
13 CH30h+H‘J 0.0019 | 0.001
14 L0.0035 | 0.0023
15 10,0282 | 0.0259
16 0.032
17 0.0100




The 4™ experiment :

exposure at 70°C
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React" Corrosive solutions Time Weight loss(g)
flask no. (hr) specimn | duplicate
1 H,0 Wby, l9778 |0.063 | 0.0600
> | B0+HCI200 ppmt L 1// 0.2470 | 0.242
3 | cH,0H — | 0.0018 | 0.0021
4| Petroleum etlics(PE) 0.0027 |0.0014
5 | CH;OH+DMM %50 phr 0.0017 | 0.0018
6 CH;OH+DMM 2004p1 0.0019 [ 0.0016
7 | CH;OH+D} I[ 0.0022 | 0.0017
§ | CH,OH+DMM 190 4 » 0.0019 | 0.0023
9 PE+DMM o ,ﬂ 0.0019 | 0.0015
10 | PE+DMM 200 0.0014 | 0.0016
11 | PE+DMM 150 ~ 4 9783 |0.0013 |0.0019
12 | PE+DMM100 ppmy- w@:. 978.35 |0.0013 | 0.0012
13 CH3OHt,{-kIL 150 +DMM.1 lomdo) |0.0121 |0.012
i4 CH3OH+ ': 150+D )0 pj .2 0.0112 |0.0122
15 | CH;OH+HOL 150 +DMM 150 ppm |978.5 |0.044  |0.030
16 | CH;OH+ +DMM 100pm | 978.55 [0.0126 | 0.0117
17 | PE+HCI450 ppm+ » 786 | 10.0023 |0.0014
18 | PE+HCI 150 ppm+DMM 200 ppm .| 978.65 | 0.0018 | 0.0018
19 ‘o) BEFHCDI 50 1 Md0081 |o0.0013
20 | PE+HCI 150 ppm+DMM 100 ppm | 9.78.75 0.0014 | 0.0016
21 | CH;OH+Hg 978.8 | 0.0028 |0.0025
22 | PE+Hg 978.85 |0.0035 |0.0029
23 | Cyclohexane+Hg 978.9 |0.0024 |0.0029
24 | CH;OH+HCI 150 ppm 978.95 |0.0164 |0.0176
25 | PE+HCI 150 ppm 979 0.0090 | 0.0025




I1. Exposure Tests for Aluminium Specimens

The 5" experiment : exposure at 10 °C
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React® Corrosive solutions Time Weight loss(g)
flask no. specimn | duplicate
1 H,O 0.0001 |0.0001
2 H,O+HCl 150.¢ 0.01 0.0095
3 CH:OH = = 0.0001 | 0.0001
4 Petroleum cthef(DE 0.0001 | 0.0002
5 | cH,0H+D 0.0005 | 0.0002
6 CH;OH+D 0.0002 | 0.0005
7 CH;OH+D 0.0004 | 0.0002
8 CH;OH+DN 0.0003 | 0.0002
9 PE+DMM 0.0001 | 0.0001
10 | PE+DMM 200ppac | 45 00003 | 0.0003
11 |PE+DMM 150 ppm . T*-z. 9765 |0.0003 |0.0003
12| PE+DMM100 . " 0.0002 | 0.0002
13 s ool 0.0004 | 0.0005
14 0.0001 | 0.0001
15 0.0001 | 0.0002
16 8| 1] 0.0067 | 0.0050
17 CH;’éH+HCL 150 +DMM 200 ppm 738.05 0.0055 | 0.0034
18 4) 16HS CEN : 082 |0.0029
19 4| CH;OH+HCL 150 +DMM 100 ppm | 738.15 00059 | 0.0043
20 | PE+HCI 150 ppm+DMM 150 ppm | 738.2 |0.0134 |0.0156
21 | CH;OH+HCI 150 ppm 738.25 [0.0164 |0.0191
22 | PE+HCI 150 ppm 7383 |0.0108 |0.0085




The 6™ experiment :

exposure at 30°C
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React" Corrosive solutions Time Weight loss(g)
flask no. (hr) specimn | duplicate
b GO 8603 |0.0024 |0.0028
2 | H,0+HC1200ppm .., 860.35 |0.0124 |0.0087
3 | CH,0H \\// % 860.4 |0.0001 |0.0002
4 > 860.45 |0.0003 | 0.0002
5 | CH,0H+D Y "—"ﬁo.s 0.0001 | 0.0001
6 | CH;O0H+DNM 0.0001 | 0.0001
7 ‘ 0.0003 | 0.0003
8 0.0005 | 0.0004
9 0.0001 | 0.0001
10 0.0002 | 0.0001
1 0.0002 | 0.0001
12 0.0002 | 0.0003
13 12263 | 1.2205
14 1.1708 | 0.9397
15 [C] 2.0160 | 1.9641
16 | CH,OH+HOL 150 +DA 05 |1.1748 |1.2285
17 | PE+HCI 150ppm+DMM 250 ppm | 861.1 | 0.0007 | 0.0007
18 | PEHC] 150)ppm SONIMZ00 ppn] § 86113 7 0.0003 | 0.0004
19 | PE+HCI 150 ppm+DMM 150 ppm 8612 | 0.0006 |0.0004
' ~ 0( 0.0002
. : 0.0006
22 | PE+Hg 86135 |0.0001 | 0.0005
23 | Cyclohexane+Hg 86140 |0.0002 | 0.0003
24 | CH,OH+HCI 150 ppm 86145 |0.0470 | 0.0420
25 | PE+HCI 150 ppm 8615 |0.0096 |0.0107




The 7" experiment :

exposure at 50°C
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React" Corrosive solutions Time Weight loss(g)

flask no. \L\\ ' ’ /. (hr) specimn | duplicate
i 48O SN 8903 |0.0013 | 0.0016
2 |H,0+HC11 ) | 035 | 00255 |0.0287
3 |cmoH "  Tg904 |0.0012 |0.00120
4 |PE : //// 189045 |0.0002 | 0.0001
5 CH;OH+D f”ﬂf T -_..*,, \ @ 0.0001 | 0.0001
6 |cronDMMVA0 fom—r |\ R o oo
7 | CH,OH+D j,fM“\ 3906 | 0.0004 | 0.0005
8 | CH:OH+DMM 100ppii ** [890.65 |0.0014 |0.0013
9 m =~ = 18907 |0.0003 |0.0005
10 |PE+DMM200ppui —  |890.75 |0.0004 | 0.0003
11 PE+DI\%150 pﬁﬁ"f?‘“ /NE ﬂo 8 00002 |0.0003
12 | RS 0.0013 | 0.0006
13 0.0001 | 0.0001
T ipa o 0.0006 | 0.0013
s @ 891 ﬂ 00011 | 0.0015
16 |CH,@H+HCL 150 ppm 8904 10.0450 | 0.0655
17 500162 | 0.0227




The 8" experiment :

exposure at 70°C
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React" Corrosive solutions Time Weight loss(g)

flask no. (hr) specimn | duplicate
1 H,0 756.0 | 0.0024 | 0.0033
2 H,0+HCI 200 ppm 756.5 |0.0248 |0.0367
3 CH;0H A\ V [ /7. 756.55 | 0.0004 | 0.0006
4 Petroleum ethe ‘4’ 756.6 0.0005 0.0002
5 CH;OH+DMM 250 ppm 6.65 |0.0003 |0.0001
6 CH;OH+DMM.2006pm | 0.001 0.0003
7 | cH,omDMMT 50480 | 75 |0.0005 | 0.0006
§ | CH,OH+DMM 1005pm: 17568 |0.0002 |0.0005
9 PE+DMM25( 5’ ] ‘15635 0.0009 | 0.0009
10 | PE+DMM 2 17569 |0.0013 |0.0012
11 | PE+DMM 1501 756. 0.0008 | 0.0008
12 | PE+DMM100 g m,‘if-. 0.0008 | 0.0005
13 | CH;OH+HCL 150 mgrw 50 ppm | 28.75
14 CH3OH+HCL 150 +'I315f1\4‘ 200 ppm_
15 e )
16
17 | PE+HCI 1soﬂp@+DMM 250ppm | 757.05 |0.0015 | 0.001
18 | PEAIC 4)40.0007 |0.0009
19 | PE+HICI 150 ppm+DMM 150 ppm 1757.15 100007 |0.0005
20 M; 100 ppm - A ﬁ'@g 0.0006
21 ¢ 35531 0016 | 0.0023
22 | PE+Hg 7573 |0.0017 |0.0018
23 Cyclohexane+Hg 75735 [0.0012 | 0.0013
24 | CH;OH+HCI 150 ppm 7574  |0.0599 |0.0717
25 | PE+HCI 150 ppm 757.45 |0.0293 | 0.0204




I11. The 2" Experiment for Aluminium Specimens

(Special tests for Al specimen only)

1. Corrosive solutions with CH;OH as solvent

The 9™ Experiment : Weight loss
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CH;0H+150 ppm HCI+200 ppm DMM CH3;0H+150 ppm HCI
Exposure Specimen weight (g) Exposure | Specimen weight (g)
Time (h) Specimen | Duplicate Time (h) | Specimen | Duplicate
0 1.7142 7630 4y . O 1.8821 1.9586
8.58 1.7138 1.7630 / /17 .8.58 1.8805 1.9556
16.58 1.7088 o} 1.7625 dﬁss 1.8790 1.9556
24.58 1.6903 ™ =—pm— oW T==—ouesl 1.8768 1.9512
30.08 1.6063™ L377619 .| 30.08" | 18719 | 1.9459
37.92 1.4 1 AAG13 WS35 | 1.8717 1.9446
49 1.265 04 | 4917, | 18713 1.9431
57.33 1.0918 A0 AN\ 71319 1.8680 1.9398
71 0.85 ] | 9667 .| 1.8647 1.9362
83.08 0.65474 68099, 1 '120.67. | 1.8604 1.9312
96.58 0.47 15059 W 4 14407 | 1.8562 1.9261
108.58 0.3313 12422 2| 1600 1.8546 1.9235
123.42 0.2184 L 99565 = 3
141.58 0.0813 “D.6496 —
153.58 0.0002 | .-7-0.0405 ‘S s
159.75 L0\ g . £
The 10" Experiment-J : Vary temperature U
React" Exposure
flask no time
I, 381.00
2 o WHIGN D - ] 381.00
3 4 | CH;OH+150 ppm HCI+200 ppm DMM [ 20°C 214.92
4 CH;0H+150 ppm HCI 20°C 214.92
5 CH3;0H+150 ppm HCI+200 ppm DMM 30°C 142.13
6 CH;OH+150 ppm HCI 30°C 142.13
1 CH30OH+150 ppm HC1+200 ppm DMM 40°C 53.67
8 CH;0H+150 ppm HCI 40°C 53.67
9 CH;0H+150 ppm HCI+200 ppm DMM 50°C 29.7
10 | CH3;0H+150 ppm HCI 50°C 29.7
11 CH;0H+150 ppm HCI1+200 ppm DMM 60°C 6.50
12 | CH;0H+150 ppm HCI 60°C 6.50
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The 11" Experiment : Vary concentration of DMM
React" Various corrosive solutions Time
flask no. iy (h)
1 CH,OH+150 ppm HC! 452.33
2 CH,OH+ 'm, ppm. DMM 454.58
3 CH;0H+150 ppm #C1+75ppmDMM 496.35
4 CH3€ l-'"mmn. m DMM 454.58
5 CH;0H -150D1 .‘,j_'ﬂmeg_g 496.25
6 CH;Q Jﬂ} T &FE_?E@L_ DM 133.58
7 CH;0H 150 ppm HGI200 ppm DM 133.42
8 s _ﬁfjjﬂﬁmv. m DM] 111.17
9 CH50f1+; {5ppm HCGL % W\ 452.67
10 CH4OL# 13 ppm HCE 5 bm DMM 452.67
11 CH;0 ﬂm‘ﬁ?{s /el 453.00
12 CH,OH#1.5 ppm HCHL5 ppm DMM 453.00
13 CH;0 ~u * ’ 453.83
14 CH3OH+9,.; 5 ppm DMM 453.83
The 12 ExperimenU: Vary solution agitation 1)
React® 5%& 1 t?ﬂy hl . tation | Exposure
flask no. ﬂ u EJ ‘Efw EJ q ﬁ m) Tifne(h)
1 CEOHHSO ppm HC1+200 ppm DMM 0., 126.50
; , . -%m 126.67
31 VEC 15 p LJ| 127.25
4 | CH;0H+150 ppm HCI+200 ppm DMM 900 127.42
5 CH,;0H+150 ppm HCI+200 ppm DMM | 1200 127.92




2. Corrosive solutions with PE as solvent

The 13" Experiment :

Vary temperature
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React” Corrosive solutions Exposure | Exposure
flask no. Temp. Time (h)
1 PE+150 ppm HCl UL 759.92
2 PE+150 ppm HCl+ W!Wn DMM 30°C 760.67
3 PE+150 ppm HC,l 20°C 762.50
4 PE+150 1+150 20°C 762.58
5 PE+150p it , .,;p A 10°C 763.25
6 PE+150.§ ' 10°C 763.42
7 PE+150 ppt 0°C 764.45
8 PE+150 p 0°C 765.00
9 PE+1 -10°C 764.00
10 PE+150 I 764.17
The 14™ Experiment : WV
React” - Expos. | Weigh - Loss
flask no. ,f ; Time(h) | Speci. | Duplic.
1 PE+150.ppm HC 4,58 |0.0082 | 0.0094
2 PE+150% C1+50 ppm L 674.75 |0.0102 | 0.0081
3 PE+150 ppm HCI+100 ppm I 676.83 |0.0116 | 0.0127
4 PE+150 ppm HCI+150 ppm DMM 677.00 |0.0101 | 0.0110
5 PE+ 14200 677.67. | 0.0087 | 0.0074
6 PE 14250 167792 |0.0129 | 0.0123
7 PE 415 ppm HCI Al 678.42 |0.0014 | 0.0013
8 15.ppm opm DMM.. — _1.680.03 _1'0.0017 | 0.0016
9 QJ ﬁ + ﬁ, H%l N V] 1678.75 (]10.0004 | 0.0008
10 9 PE+ 1.5ppm HCl+1.5ppm DMM [ 679.08 | 0.0004 | 0.0005
11 PE+0.15 ppm HCI 680.30 | 0.0002 | 0.0003
12 | PE+0.15 ppm HCI+0.15 ppm DMM | 679.42 | 0.0001 | 0.0002
13 PE+0.015 ppm HCI 680.90 |0.0002 | 0.0017
14 | PE+0.015 ppm HCI+0.015 ppm DMM | 679.67 | 0.0001 | 0.0004




The 15" Experiment :

Vary speed of solutlon agltatlon
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React® Corrosive solutions Agitation | Exposure
flask no. (rpm) Time (h)
1 PE + 150 ppm HCI + 200 ppm DMM 0 432.00
2 PE + 150 ppm HCI + 200 ppm DMM 300 443.83
3 PE + 150 ppm HCl + 200 ppm DMM 600 444 .28
4 PE + 150 ppm HCI + 20; MM 900 444.75
5 PE + 150 iCl + 200 1200 445.17
React” Weight | Loss
flask no. Specimen | Duplicate
1 0.0220 0.0220
2 0.0202 0.0198
3 0.019 0.0201
4 0.0209 0.0209
d 0.0197 0.0208
---'__,_.--""___F__: :_ ;‘l‘r |
The 16™ Expenment_}.I Specnal experlment il J:f
l : =
Ji})os. weight loss (g)
e(h) | specim | duplic.
600.00 | 0.0416 | 0.0412
NAS
‘ 817.92 | 0.0024 |0.0019
ml + saturated HS ¢
TR T T |
4 ?PE 140 ml+300 ppm H,0+200 ppm 943.83 | 0.0001 | 0.0001
DMM-+ether 10 ml+saturated H,S
5 PE 150 ml+300 ppm H,O+saturated 943.67 | 0.0001 | 0.0002
H,S




APPENDIX B

I. Corrosion Results of Carbon Steel Specimens :

Result of the 1* experiment : exposure at 10°C

Corrosion rates

182

expos. specim duplicate

time w. 1. | surfae : . 4. | surfac COITO. rate
(hr) (g) | (cm) L indd ?mp¥3WCm2) mdd | mpy
1023.8 |0.0392 |7.327 54 2,128 [ 0.0409 | 7.461 | 12.85 |2.181
1023.85 | 0.0681 | 7.449 31637 | 0.0625 [7.222 |20.29 |3.443
1023.9 |0.0009 |7 0.047 | 0.0014'4.7.775 | 0.022 | 0.072
1023.95 | 0.0012 1o 14{7.698 |0.426 |0.072
1024 | 0.0016 5 17.657 | 0.459 |0.078
1024.05 | 0.0009 17.368 | 0.254 |0.043
1024.1 |0.0015 7515 | 0.125 | 0.021
1024.15 | 0.0008 7.753 | 0.453 |0.077
1024.2 | 0.0020 7.205 |0.292 |0.050
1024.25 | 0.0009 7.491 |0.688 |0.117
10243 |0.0021 | 560 | 0.372 |0.063
1024.35 | 0.0014 |72 . 2753 | 0.574 |0.097
1024.4 |0.0019 | 7.615 0.585 | 0. 7.768 | 0.513 | 0.087
1024.45 | 0.0017 | 7366 |0.541 | 0.092 | 0.0016 {7.420 |0.505 | 0.086
1024.5 |0.0022 [8.015-40.643 |0.109/ 0.0022 | 7.226 | 0.713 |0.121
783.9 | 0.0121 |2.79% | 4752 | 0.810 10,0118 | 7.195 | 4.634 | 0.786
783.95 |0.0127 [7.712 |5.042 | 0.856 | 0.0107 [ 7.530 [ 4.350 |0.738
784 4 0,015 }-7.68 10777 09325, 7.712 J#.962 | 0.842
784.05 00123 07551 || 50840 | bis6 | 0.0130 | 7.726 iﬂsﬁl 0.874
784.1 ['0.005 |7.491 [2.043 |0.347 [ 0.0044 | 7.753 | 1.737 |0.295
784.12 | 0.1170 |7.512 [4.770 | 0.810 [ 0.0117 | 7.521 |4.772 | 0.810
784.15 | 0.0147 [7.071 | 6.363 | 1.080 | 0.0131 | 7.546 |5.313 |0.902
7842 | 0.0085 [7.796 [3.337 | 0.566 | 0.0076 | 7.657 |3.038 |0.516




Result of the 2™ experiment : exposure at 30°C
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€Xpos. specimen duplicate

time w. L surface corro.rate w. 1. | surfac | corro. rate
(hr) (8) (cm®) | mdd | mpy | (g) | (cm’) | mdd | mpy
828.30 | 0.0005 | 7.768 | 0.187,0,032 | 0.0007 | 7.643 | 0.265 | 0.045
828.35 | 0.0006 | 7.903 Q.QQ“..‘ ﬂj 0.0005 | 7.546 | 0.192 | 0.033
828.4 | 0.0001 0.038 ’ﬁﬂ 7.587 | 0.076 | 0.013
828.45 | 0.0006 0. 7.474 | 0.310 | 0.053
828.5 | 0.0005 7.685 | 0.189 | 0.032
828.55 | 0.0012 7.573 | 0.344 | 0.058
828.6 | 0.0007 7.408 | 0.274 | 0.046
828.65 | 0.0003 7.365 | 0.197 | 0.033
828.68 | 0.0004 7.432 | 0.157 | 0.027
828.7 | 0.0007 7.30 |0.079 | 0.014
828.75 | 0.0003 7.546 | 0.230 | 0.039
828.8 | 0.0004 7.587 | 0.267 | 0.045
828.85 | 0.0004 "7.440 | 0.117 | 0.020
828.87 | 0.0005 17.469 | 0.185 | 0.031
828.9 | 0.0252 0252, | 7.643 | 9.547 | 1.620
828.95 | 0.0181 1.196 | 0.0259 | 8.053 | 9.312 | 1.580
829 | 0.02 436 )8! .52%]%?]@36 10.01 | 1.698
829.05 | 0.0190"| 7.259 | 7576 1286 | 0.0255 :7.462’3 |1 9.891 | 1.679
829.08 1. 109% W_‘WQ?%E 502 (68108 | 1.376
829.1 | ©.0052 | 7.435 |[2.020 | 0.341 | 0.0054 | 7.754 |2.082 | 0.343
829.15 | 0.0041 | 7.740 | 1.538 | 0.261 | 0.0040 | 7.449 | 1.542 | 0.26
8292 | 0.0043 | 7.449 | 1.682 | 0.284 | 0.0044 | 7.573 | 1.682 | 0.284
829.25 | 0.0050 | 7.463 | 1.947 | 0.329 | 0.0050 | 7.407 | 1.947 | 0.328
829.28 | 0.0032 | 7.542 | 1.213 | 0.207 | 0.0032 | 7.561 | 1.213 | 0.206
829.3 | 0.0006 | 7.491 | 0232 | 0.039 | 0.0004 | 7.893 | 0.147 | 0.025
829.35 | 0.0001 | 7.437 | 0.039 | 0.007 | 0.0004 | 7.505 | 0.154 | 0.026
8294 | 0.0016 | 7.132 | 0.629 | 0.034 | 0.0015 | 7.148 | 0.629 | 0.041
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82945 | 0.0189 | 7.491 | 7.30 | 1.239 | 0.0188 | 7.449 | 7.302 | 1.240
829.50 | 0.007 7.596 | 2.666 | 0.453 | 0.0071 | 7.754 | 2.649 | 0.450
662.6 | 0.0328 | 7.726 | 15.37| 2.610 | 0.0302 | 7.824 | 13.98 | 2.373
662.7 | 0.0618 | 7.838 | 28.55| 4.850 | 0.0638 | 7.615 | 30.34 | 5.150

) —
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Result of the 3 ™ experiment : exposure at 50°C
€Xpos. specimen duplicate
time w. L surface corro.xate w. 1. | surfac coITO. rate
@) | (@ | (cm’) d (@ | (cm’) | mdd | mpy
9159 | .0450 | 7.366_ 0 g 0| 8155 | 11.12 | 1.878
91595 | .1550 | 7.5 .18 ' 8.321 | 91.78 | 15.57
916.98 | .0012 | 7.5 aw'f: 8.015 | 0.418 | 0.071
916 | .0015 | 7.6 | 0.502 | 0.085
916 | .0041 | 7.3 1342 | 0.228
916.05 | .0031 1.738 | 0.295
916.1 | .0036 1.169 | 0.198
916.15 | .0048 1.445 | 0.245
916.18 | 0.018 6.015 | 1.031
916.2 | .0034 1.858 | 0.315
916.25 | .0028 2.956 | 0.502
916.3 | .0030 1.515 | 0.257
916.35 | .0036 2.780 | 0.475
916.38 | .0080 2.480 | 0.419
9164 | 0019 i 0.341 | 0.058
916.45 | 0035 | 7. 1.18 200 | .C 0.775 | 0.132
916.5 47 0282 {17,948\ £9562 i 1547 <0 81653 | 1.469
916.55 m3 7814|4108 [1.871 w 945 '|10.51 | 1.775
916.6 | 0.010 | 7.546 |3.592 | 0.607 | .010 | 7.841 | 3.201 | 0.541




Result of the 4™ experiment :

exposure at 70°C
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€xpos. specimen duplicate

time w. L. surface corro.rate w. 1. | surfac coITO. rate
) | @ | (em®) | mdd | mpy | @ | (cm®) | mdd | mpy
9778 | 0.063 | 7.335 . 7219 | 20.52 | 3.466
977.85 | 0.2470 | 7.304 14,6 7342 | 81.06 | 13.69
977.9 | 0.0018 | 7.760 1 7.453 | 0.691 | 0.117
977.95 | 0.0027 | 7.301 3|l 0154 7511 | 0.457 | 0.078
978 | 0.0017 | 7546|0568 ﬁ_b«s \g@‘ 7.494 | 0.589 | 0.100
978.05 | 0.0019 9 0. ;gﬂ\"f{ 0017 7.441 | 0.527 | 0.089
978.10 | 0.0022 23400123 | 00234 7.540 | 0.553 | 0.094
978.15 | 0.0019 | 7. 648 0414 | 0015 | 7.102 | 0.795 | 0.135
9782 | 0.0019 | 7.37 0-634‘ 0107 6 | 8.178 | 0.795 | 0.076
978.25 | 0.0014 | 7.514 ' 9 | 8.103 | 0.450 | 0.082
9783 | 0.0013 | 7.246 |0 & 7.470 | 0.484 | 0.106
978.35 | 0.0013 | 7.912 g jﬁ 7.349 | 0.624 | 0.068
978.4 | 00121 | | 75¢ : 666 77129 | 0.401 | 0.701
978.45 | 00112 | 7571 | 3.628 | 0.616 | 01147| 7.445 | 4.129 | 0.682
9785 | 0.044 | 7425 | 1433 | 2421 | 030 | 7.342 | 1015 | 1.716
978.55 o_@? B p@%ﬁn?&s %mﬁm 7587 | 3.808 | 0.642
978.6 | 0.0033; | 7452° ‘0757 | 0.128 | lo014' | 7.576 | 3.782 | 0.079
978.65 }~0 7 oﬁ 0.102.| 50018 | .7.4061,0,465 | 0.101
978.7 it),, ﬁﬁml amr%}l 72 Jnmﬂ.flsﬂ (5886 | 0.994
978.75 | 0.0014 | 7345 | 0.467 | 0079 | 0016 | 7.261 | 0.422 | 0.092
978.8 | 0.0028 | 7.478 | 0.918 | 0.156 | .0025 | 7.521 | 0.540 | 0.138
978.85 | 0.0035 | 7.348 | 1.168 | 0.198 | 0.003 | 7.411 | 0.814 | 0.163
9789 | 0.0024 | 7.542 | 0.780 | 0.132 | 0.003 | 7.527 | 0.959 | 0.160
978.95 | 0.0164 | 7.758 | 5302 | 0.869 | 0.037 | 7.328 | 12.48 | 2.108
979 | 0.009 | 7.594 | 2965 | 0.501 | .0025 | 7.458 | 5.887 | 0.139




IL. Corrosion Results of Aluminium Specimens : Corrosion Rates

Results of the 5™ Experiment : Exposure at 10°C
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€Xpos. specimen o li} 4 duplicate

time w. 1. | surface cofr& Tat; " w. 1. | surface corro. rate
(hr) @ | (em’) %dd mﬂé’ (cm? | mdd | mpy
976 0.0001 | 7.70 01016 1:0.0001 | 7.4866 |0.0328 | 0.016
976.05 | 0.01 |7. f 1567 | 00095 | 7.5631 |3.0886 | 1.505
976.1 |0.0001 | 7.37 3]0.016 0. 7.4871 |0.0328 | 0.016
976.15 | 0.0001 | 7.46 30 gm@ 0.0002 | 7.5464 |0.0651 |0.032
976.2 | 0.0005 | 8.0515 10,074 |0.0002}7.6444 |0.0643 |0.031
976.25 |0.0002 | 7.5 710.0; A 7.4103 |0.1659 |0.081
9763 |0.0004 | 7.616 1 10.063 2 17.9628 |0.0617 | 0.030
976.35 | 0.0003 | 7.3064 J0.4009:4 0.0 [ 7.5310 | 0.0653 | 0.032
976.4 | 0.0001 | 7.630 3221 0.0 7.4469 |0.0330 | 0.016
976.45 |0.0003 | 7.30 .1009°10.0x 7.5185 | 0.0981 |0.048
976.5 | 0.0003 | 7.6306 | 0.0966 | 7.2611 |0.1015 |0.049
976.55 | 0.0002 | 7.3131 | 0.0672 | 0.03: 7.5312 | 0.0653 |0.032
976.6 |0.0004 | 7:4192 | 0.1325 065 5 [7.3790 |0.1665 | 0.081
976.65 | 0.0001 | 7.264 338 1 0.016 | +£7.2918 |0.0337 [0.016
976.7 | 0.0001 | 71283 | 0.0345 | 0.01 19.3947 |0.0665 | 0.032
738 0.0067 | 7.5041 | 2.9036 | 1. 005 | 7.8132 [2.0811 |[1.014
738.05 | 0.0055 | 7.5476 (23696 | 1.15; 1.3837 | 0.674
738.1 | 0.00 wpw\%"m 1.79 ) 1.2207 |0.595
738.15 | 0.0059 | 871591 §23514°|1.14 1.8335 | 0.893
7382 | 0.0134 | 7.6695 | 5.6803-|2.768 |0.0156 | 7.4166, | 6.8384 | 3.332
738.25 10.01 72693 131542 001 : 812455 [4.018
738.3 8' (74762 | 46959 [2:288 [0.00 9 1314933 [ 1.702




Results of the 6™ Experiment : Exposure at 30°C
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expos. specimen duplicate

time w. 1. | surface corro, rate w. 1. | surface COITO. rate
) | (@ | (cw®) [ mdd [mpysl (@) | (em®) | mdd | mpy
8603 |0.0024 | 7.4018 | 0.0941 | 0.¢ 0028 | 7.5288 | 1.0241 | 0.499
860.35 | 0.0124 | 7.5002+4.4.6120 | 2.247 7 17.3343 | 3.3090 | 1.612
860.4 |0.0001 0. 02 | 7.6026 | 0.0734 |0.036
860.45 | 0.0003 7.4592 | 0.0748 | 0.036
860.5 |0.0001 001{ 7.6439 | 0.0365 | 0.018
860.55 | 0.0001 0001 | 7.2944 |0.0382 | 0.018
860.6 |0.0003 003 | 7.4187 | 0.1128 | 0.055
860.65 | 0.0005 17500 [0.0149 [0.072
860.7 |0.0001 | 7.8817 [ 0.035 [0.017
860.75 | 0.0002 1739 10.0377 |0.018
860.8 |0.0002 73767 | 0.0378 | 0.018
860.85 | 0.0002 7.2521 | 0.1153 | 0.056
860.9 |1.2263 74322 | 45030 |219.4
860.95 | 1.1708 7.4322 | 352.46 |171.7
861 2.016 7.4322 | 736.64 | 359.0
861.05 | 1.1748 17.4322 | 460.72 | 224.5
861.1 |0.0007 7.2786 | 0.2680 | 0.131
861.15 7.4735 | 0.1492 | 0.073
861.2 7.3924 | 0.1508 | 0.073
861.25 5437 | 0.0739 |0.036
861.3 ¥ . 8.4836 | 0.1971 |0.096
861.35 1.0.000 532 0370 | 0.018 | 0:0005 [ 7.610 % 0.1831 | 0.089
861.4 $0.0002 15 0.0003 }7.61 1097 | 0.053
861.45 |0.0470 | 7.4372 | 17.619 | 8.585 [0.0420 | 7.6013 | 15.384 | 7.496
8615 |0.0096 |7.6385 |3.5193|1.715 |0.0107 | 7.0806 | 4.2228 | 2.058




Results of the 7™ Experiment : Ex of re at 50°C
1]
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2N

€xpos. specimien ./ duplicate

time | w.L oGO surface |  corro. rate
(hr) (8) (em’) | mdd | mpy
890.3 |0.0013 8.0275 | 0.5373 [ 0.262
890.35 | 0.0255 0287 | 7.4987 | 10.329 {5.033
890.4 |0.0012 0012 | 7.6272 | 0.4241 [0.207
890.45 |0.0002 17.1323 | 0.0378 |0.018
890.5 |[0.0001 0.0001 | 7.8052 | 0.0345 |0.017
890.55 | 0.0005 004 | 7.7328 | 0.1394 | 0.068
890.6 | 0.0004 7.8614 | 0.1862 | 0.091
890.65 | 0.0014 7.7756 | 0.4505 |0.220
890.7 |0.0003 7.7471 | 0.1739 [0.085
890.75 | 0.0004 7.6452 |0.1057 | 0.052
890.8 |0.0002 7.7688 | 0.1040 | 0.051
890.85 | 0.0013 [7:8410 | 0.4467 | 0.218 | 0.0006 7.4964 | 0.2156 | 0.105
890.9 |0.0001 .036 73763 | 0.0365 [ 0.018
890.95 | 0.0006 2011 [ 0.098 |o. 7.6470 |0.4579 |0.223
891 0.0011 | 7.4337 | 0.3986 | 0.194 | 0.0015| 7.8418 | 0.5152 | 0.251
890.4 |0.0450 |7.7624°}15.617 | 7.6 5 0947 |21.802 | 10.62
890.45 | 0.0162 04 677 [06227 | 7.4686 [8.1920 |3.992
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Results of the 8™ Experiment : Exposure at 70°C
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expos. specimen duplicate

time w. 1. | surface | corto, tatg w. 1. | surface CoITO. rate

(hr) (8) ndd | mipy/is (g) | (cm’) | mdd | mpy
756 0.0024 33 | 7.6120 | 1.3730 | 0.669
756.5 |0.0248 7.5238 | 15.495 | 7.551
756.55 | 0.0004 7.4235 | 0.2564 |0.125
756.6 | 0.0005 7.2042 | 0.0881 |0.043
756.65 | 0.0003 173038 |0.0429 |0.021
756.7 | 0.001 7.1073 | 0.1339 | 0.065
756.75 | 0.0005 7.4389 | 0.2558 | 0.125
756.8 | 0.0002 7.2992 [ 0.2172 | 0.106
756.85 | 0.0009 7.4580 | 0.3827 | 0.186 .
756.9 |0.0013 7.4818 | 0.5086 | 0.248
756.95 | 0.0008 7.3588 | 0.3447 | 0.168
757 0.0008 7.1631 | 0.2213 | 0.108
28.75 T 7.4394

28.8 : . . A177.4394

28.85 B NT7.4394

28.9 e  —17.4394

757.05 | 0.0015 0.230 | 0.001| 7.5665 | 0.4190 | 0.204
757.1 | 0.0007 | 7.26185] 0.3056 | 0.149 | 0.0009 | 7.5385 | 0.3785 | 0.184
757.15 | 0.0007 | 2933 10. 172582 | 0.2184 | 0.106
757.2 | 0.00( 582 103762 | 0.183" ['0:0006 | 7.5118 | 0.2532 |0.123
757.25 1 0.0016 | 7.1187 | 0.7123 | 0.347 | €:0023 | 7.5119-| 0.9704 | 0.473
757.3 17 £75241 0. . 0.0018% 7. £0.7415 | 0.361
75735 10.0012 | 7.3972 | 0.5141 | 0.251 | 0.0013]7.3301 [0.5620 | 0.274
7574 | 0.0599 | 7.5615 | 25.108 [ 12.23 [0.0717 | 7.3118 | 31.093 | 15.15
75745 | 0.0293 | 7.6569 | 12.104 | 5.898 |0.0204 | 7.9132 | 8.1590 |3.976




I11. Results of the 2" Experiments for Al Specimen
(Special tests for Al specimens only)

1. Corrosive solutions with CH3;0H as solvent

Result of 9™ the experiment : Weigl

SS

191

Exposure time | Wight 1 time | Weight loss (I) (g)
(1) (hr) specim at ~(hr) specimen | duplicate
0 0 0 0
8.58 0.0 0.0016 0.003
16.58 0. 0.0031 0.003
24.58 0.0 0.0053 0.0074
30.08 0.1079 0.0102 0.0127
37.92 0.2494 4 0.0104 0.014
49 0.44 0.0108 0.0155
b 0.6224 0.0141 0.0188
71 0.857 0.0174 0.0224
83.08 1.0595 0.0217 0.0274
96.58 1.2369 0.0259 0.0325
108.58 1.3829 0.0275 0.0351
123.42 4958
141.58 6829 | 1
153.58 1.7 .
159.75 171%2 1.763
I. means '

II. means nnm@mn mn the

awna\mm URIAINYAY

ﬁgww 50 ppm solution
s solution
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Result of the 10" experiment : Vary exposured temperature

€xpos. speci Nﬁ“'r : duplicate

time w. . | surfacesp i'?lro':f_at_e;:“-w.-l'. surfac COITO. rate
(h) @ | (em { ; ‘ (cm®) | mdd | mpy
381.00 | 0.0048 | 7.7272 3915 | 1.907 | 0.0075 | 7.3960 | 6.388 | 3.113
381.00 | 0.0479 | 733 41.04 | 20 \&1 7.6212 | 42.40 | 20.66
214.92 | 1.1933 | 78976/ A7681 9615 | 1.1966)| 7.5376 | 1773 | 8638
214.92 | 0.0228 | 7.9282 ) .13} 15.66 [0.0314 | 7.3897 | 47.45 | 23.12
142.13 | 1.167 | 7.5376 et |- 1294 0|7.5376 | 2738 | 1334
142.13 | 0.0299 | 7.3684 : [ 0.0328 | 7.5831 | 73.04 | 35.59
53.67 | 0.9110 | 7.5376 | 5464 | 2634 | 0.9058 | 7.5376 | 5374 | 2619
53.67 | 0.0226 | 7.3074 1383 | 67.30 | 010257 1-6.9928 | 164.3 | 80.08
2970 | 14849 | 15376 159191775 15,5376 | 12798 | 6236
29.70 | 0.0161 72 | 1724 63| 7.3221 | 185.4 | 9035
6.50 | 0.9004 21492 | 12039 | 7.5376 | 58973 | 28737
6.50 o.ooﬁ , W{)ﬁ ﬂ.6361 461.4 | 224.9

9. f i e
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Result of the 11" experiment :

Vary concentration of DMM
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€Xpos. specxn;m \\‘ ! // duplicate

time w. L. CoTrO. rat : L. surfac cbrro. rate
(b (8) : (cm”) | mdd | mpy
452.33 | 0.0783 | 2691 | 00580 | 7.6283 | 40.34 | 19.66
454.58 | 0.0217 QM 7.4961 | 12.40 | 6.040
49635 | 0.0204 6193 | 0.0179 | 7.9797 | 10.85 | 5.285
454.58 | 0.0312 | 7 71‘34?! 7.7040 | 17.00 | 8.282
496.25 | 0.0234 | 7.9 7.8578 | 15.94 | 7.768
133.58 | 1.1962 7.5425 | 2400 | 1169
133.42 | 0.9272 | 7. 7.5425 | 2197 | 1070
111.17 | 1.0891 | 7.5425 1529 | 7.5425 | 3300 | 1607
452.67 | 0.0293 . 0346 4" 7.5728 | 24.22 | 11.80
452.67 | 0.0653 | 76847 | 45.05 5 7.4/7.5255 | 50.51 | 24.61
453.00 | 0.0091 | 7. 330 | 3.084 | 0.0055 | 7.5526 | 3.858 | 1.880
453.00 | 0.0059 | 7.5843-] 4.121 | 2.008 | 0.0084 | 7.5613 | 5.886 | 2.868
453.83 | 0.00 MWWO&})@EE_ 71 | 1.240 | 0.604
453.83 | 0.0013' | 7.5289 | 0.913 | 0.445 | 0.0012 7.4767 ] 0.849 | 0.414

ARIANNIUAN"
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Result of the 12" experi solution agitation

expos. spedimén’ %1'5‘ A duplicate

time w.l. | suffa ‘orafe . | wil | surfac | corro. rate
(h) (€9) (c dd j my (cm?) | mdd | mpy
126.50 | 1.1492 | 7.0861 [£3077.{ 012 | 7.0861 | 2948 | 1437
126.67 | 0.9272 | 7.08614] 2479 | 9097 | 7.0861 | 2432 | 1185
12725 | 0.9388 | 7.0861 | 2498 | 1218 | 0.9145 | 7.0861 | 2434 | 1186
127.42 | 0.8668 4 {70861 | 2308 | 1124
127.92 | 0.9094 | 7. 019794 7.0861 | 2593 | 1264

B - g
ﬂumwﬂmwmm
ammn'ﬁm UAIINYAY



2. Corrosive solutions with PE as solvent

Result of the 13™ experiment ;' “'W)ured temperature
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€xpos. speommen= ¥ == duplicate

time w. L. | surfac “‘"' W. F surfac corTo. rate
@ | @ | y | (cm®) | mdd | mpy
759.92 | 0.0095 | 7 11,922 1.0) 75512 | 3.722 | 1.814
760.67 | 0.0133 | 76942 |5 A54-} 2658 | ( 7.5106 | 5.335 | 2.600
762.50 | 0.0113 | 7.3174 482571 2351 | 7.4744 | 5517 | 2.688
762.58 | 0.0104 | 7.4918 [4369 | 2129 | 7| 7397 | 4.127 | 2.011
76325 | 0.015 | 7.4810/] 6304 | 34 162 | 7.6678 | 6.643 | 3.237
763.42 | 00251 | 7.4446 | 10.60 | 5.165 | 0.0244 | 7.507 | 10.22 | 4.979
764.45 | 0.0072 Lq_s;;tz % s,h 7.467 | 3.280 | 1.598
765 | 0.00910 || 741843 7.4861 | 3.897 | 1.899
764 | 0.01230 | 756694 | 5.0 0132 | 7.394 | 5.608 | 2.733
764.17 | 0.0183 | 73991 | 7.768 | 3.785 0.018% 7304 | 7.998 | 3.897

AUEINYNTNYINT
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Result of the 14" experiment : Vary concentration of DMM

€xpos. specimen duplicate

time w. L surfac corTo. rate
() | (g (cm®) | mdd | mpy
674.58 | 0.0082 7.4873 | 4.467 | 2.177
674.75 | 0.0102 7.1848 | 4.010 | 1.954
676.83 | 0.0116 7.4154 | 6.073 | 2.959
677.00 | 0.0101 fj 7.3236 | 5.325 | 2.595
677.67 | 0.0087 | 47 7.4085 | 3.537 | 1.724
677.92 | 0.0129 §3 7.3176 | 5.951 | 2.899
678.42 | 0.0014 0731 1 6.8599 | 0.670 | 0.327
678.75 | 0.0004 0208 | 1 6.8585 | 0.412 | 0.201
679.08 | 0.0004 | 6.8175 ?}% E 0.0005 | 6.8175 | 0.103 | 0.050
679.42 | 0.0001 [%6.8277 | 0.052 | 0. 100027| 6.8277 | 0.206 | 0.100
679.67 | 0.0001 | 8664 | 0.2 04 | 6.8664 | 0.259 | 0.126
680.03 | 0.0017 @66“3"* "0.0016 | 6.8663 | 0.822 | 0.401
680.30 | 0.0002 | 6.822 | 0.110 | 0054 | 0.0003 | 6.912 | 0.144 | 0.070
680.90 | 0.0 ‘“MW 0.0017 | 6:8132 | 0.090 | 0.044

Iqu - : | - B | L* ]
ammmdwﬁwmﬁ’a
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Result of the 15™ experiment : Vary speed of solution agitation

€Xpos. specimen . duplicate

time w.1l. | surface | ¢ ‘ v ‘ w.l. | surfac | corro. rate
M | @ | (cm)dmdd | () | (c®) | mdd | mpy
432.0 | 0.0220 | 7.0 726 I's. 0220 | 7.2342 | 16.90 | 8.233
433.83 | 0.0202 | 7.5286° 14451/ | 7.070 | 0.0198 | 7.6163 | 14.06 | 6.850
444.28 | 0.0190 | 7.495% 116,673 | 0:0201 | 7.7644 | 13.98 | 6.814
44475 | 0.0209 | 7.5 37| 7246, | ‘| 7.5202 | 15.00 | 7.308
445.17 | 0.0197 | 761 7.7036 | 14.56 | 7.093

expos. T--WWWN e = duplicate

time w. L sgﬁ‘é‘e*—’ corro.rate la surfac | corro. rate

M | (@ | (m) |mdd| mpy | (9 | (cm’) | mdd | mpy

600.0 00 %J% | 74562 | 22.10 | 10.77
817.92 ooosut 7.8338 | 0.8 7.5807 | 0.735 [ 0.358 |

" ' .
94333 0 1 0:067 m llgﬁﬁﬁo.om 0.032
943.83 | 0.0001° 77250 1 01053} 0016 | 0. 7:892840.033 | 0.016

943.67 | 0.0001 | 7.9603 | 0.032 | 0.016 | 0.0002 | 8.1462 | 0.062 | 0.030
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APPENDIX C

Processed Data for Graphes

1. Corrosion Rates of Carbon Steel Specimens

Table 1 Relationship between corrosion rate of carbon steel
specimens and exposure temperature

Corrosive solutions posure Temperature (°C)

50°C 70°C

H,O ; 16.1113 | 20.811
H,O + HCI 150 pp 94480 71.4599 | 82.1078
CH,;0H - 0.07641°0.4185 | 0.6304

PE Aﬁ; A‘EL 0.31014.0.5112 | 0.6825

CH;O0H + HCI 150, pPi j&'[ﬂlﬁ&_@"‘ 6.2019 | 8.3924
PE + HCI 150 Dpraf® /1/31872 4 2.6577 | 33965 | 4.4258

CH,OH + H20 15 ,fjlﬂﬂn \ 0.8064
PE + H20 150 ppi II'MI 0.8064
aiiJ
Table 2. Relationship be eeﬁ;‘,eaﬁ:tfsl_ ‘exposure temperature
for observe theeffect 0 < dia on corrosion rate
Corrosive solution -, | erature
: Pe—— 0°C 70°C
CH;0H : ‘_; 03576 | 00764 | 0.4185 | 0.6304
Petroleum eth /] 7 10:5 - 0.6825
CH30H+DM1\ﬁ§u£L ' 027 1.1690 ¢ 1.1252
PE+DMM 150 0.3719 | 0.2672._| 1.0244 .0358
CH;0 ; 53
RN ST
PE+D 150 1.8901 1.6815 | 2.5579 3.45
ppm+HCI150 ppm
Hg in cyclohexane 0.6781 | 0.6296 | 1.0922 1.8624




Table 3 Relationship between corrosi o
observe the effect Hcl added in

Corrosive solution

\i\

osive solution

temperature
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gtes andthe exposure temperature for

m_ 'c | 70°C
CH;0H 7 0.3576 [\m.\ 04185 | 0.6304
Petroleum ether 08747 03101 120.5112 | 0.6825
CH;OH+HCI 150ppm#* [ 58380, .| EF:;E_\\‘!. 2019 | 83924
PE+HCI 150 ppm LA~ m\\\ 3965 | 4.4258
CH;0H+DMM 150 ’ N T -
ppm+HCI 150 ppm 12.0453
PE+DMM 150
ppm+HCI1150 ppm 3.45
Table 4 Relationship-Between corrosion rate of carbon Steel specmens and

concentration of DMM (¢
CH;3O0H is solvent m

cobentratlon of DMM(ppm)

Corrosive soﬁﬁons fla

CH;3;0H+D 150 ppm
CH;0H+BMM 150 ppm

+HCI 150

Lj

0.07641 0. 15684

7.3012 | 8.1C75

200

250

0.2737

0.4966 .3442

0.2039

8.7339 1 9.8690 | 8.1795

9.6614
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Table 5 Relationship between corrosion rate (mdd) of carbon steel specimens
and concentration of DMM at 30°C | }
PE is solvent ~any

fion of DMM(ppm)

Corrosive solutions

100 | 150 | 200 | 250

PE+ DMM 150 ppm / / ; 710,131 5 0.2079 | 0.1724 | 0.1744

PE+DMM 150 ppm+ \ \
150 ppm ‘/ 5 \ 0.2510 | 0.2293 | 0.3035

' fx‘l’.{ L

Vs

)

ﬂ‘IJEl’J‘VIEWﬁWEHﬂ‘i
amaﬂnimumaﬂmaﬂ



I1. Corrosion Rates of Aluminium Specimens

I. Corrosion by various corrosive solufi

Table 1 Relationship between corre ined by various
‘corrosive media ’

Corrosive solutions - ,,_:?" »-,_ tcmperature
70°C

H,O 1.2028
H,O+HCI 150 ppm 12.9032
CH;0H 0.2188
Petroleum ether 0.1482
CH3;OH+HCI 150 ppmi 28.1012
PE+HCI 150 ppm 10.1315

70°C

' B

0.2188

CHoOH F
Petroleum ethér

CH30 eF
PE+D 0 pp
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II. Corrosion by the corrosive solution with PE as solvent

Table 3 Relationship between corrosion rates obtained by
the PE+DMM 200 ppm+HCI 150 ppm solution the

exposure temperature

Exposure temperature Corrosion rate(mdd)
(Kelvin) _ o\l with DMM
263 A 7.8828
273 =1 3.8729
283 64741 110.4088
293 2,5.1709 2481
303 33 5 3945
H YT LN Nl .
Table 4 Relationship 100, T: nd concentration of DMM in
PE+HCL 150 p 3;
Concentration of D 4 o4 @orrosion tates
(ppm) A . mpy
0 {1i574.26 2.0774
50 = 2.1642
100 TSR 2.8657
150 = 535 229
200 NG 19107
250 M : 2.9964

s Ren S A AN S WY A S ot VM

PE+HGI x ppm+DMM x ppm solution with conc. of DMM lower than

SRRV ik ERTE

concentration of DMM In(conc.) Corrosion rate(mdd)
(ppm) no DMM | with DMM

0015 -4.20 0.0850 0.0772

0.15 -1.8971 0.1268 - 0.1287

3.5 0.4055 0.3101 0.2323

15 2.7081 0.7009 0.8484

150 5.0106 4.2631 5.0987




Table 6 Relationship between corrosion rates and RPM agitating the

PE+HCL150 ppm+DMM 200 ppm solution

Agitation Corrosion rates
(rpm) mdd mpy
17.0754 8.3206
300 6.9601
600 6.7435
900 T.2771
1200 6.9465
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Table 7 Relationship the the
DMM 200 ppm 1 by the
CH;0OH+HCI1 time
Exposure time Weight loss (II) (g)
() (hr) specimen specimen | duplicate
0 0 = 0 0
8.58 0@004 iz 1 0.0016 0.003
16.58 = ~1 0.0031 0.003
24.58 0239 | 0.001 ~{ 0.0053 0.0074
30.08 0.1079 | 0.0011 08 | 00102 0.0127
37.92 0.2494 | 0.00i7 37.92 0.0104 0.0i4
49 ﬁ0,44§f-: 0.0026 917 ~ . 0.0108 0.0155
57.33 ﬂ 1016224 }'c 0048 ] %0141 0.0188
71 [ 0.8576 | 0.0226 96.67 0.0174 0.0224
96. 1 025 0.0325
108.58 1.3829 | 0.5208 160 0.0275 0.0351
123.42 1.4958 | 0.8065
141.58 1.6329 | 1.1134
153.58 1.714 1.7225
159.75 19142 | 1.963

I. means immersion in the CH;OH+DMM 200 ppm+HCI 150 ppm solution
II. means immersion in the CH;0OH+HCI 150 ppm solution



Table 8 Relationship Betwéen corrosion rates obtained by the CH;OH+HCI
150 ppm+DMM 200 ppm solution and the exposure temperature

Exposure temperature Corrosion rate(mdd)
(°C) no DMM with DMM
10° 41.7231 5.1504
20° 7922 1770.3180
30° N 2675.9540
40° s K 5389.1930
50° 178.8 14358.420
60° - 453.41 81539.77
Table 9 Relationshi 0s entration of DMM in
CH;OH+HCL DMM ion -
Concentration of o rates
(ppm) T _mpy
0 AT  23.2855
50 113 6.6962
75 T—11. 5.7392
100 FERA 9.3323
125 fA 39
150 . ).
200 § ~2204.14 1074.056
250 ™ 3208. 588 1563.507

Table 10 Relaqprusqq l ﬂﬂj WEl T3

etween corrosion rates and concentration of DMM in

%%OHMCI m-+DMM x ppm solution with c:ﬁ@ of DMM
ﬁp% ﬂ!lﬁﬁ”(%vﬁl )Eflxed

concentrauon of DMM In(conc.) Corrosion rate(mdd)
(ppm) no DMM | with DMM
0.15 -1.8971 1.1108 0.8805
1.5 0.4055 5.0940 5.0036
15 2.7081 22.4179 47.7832
150 5.0106 47.7858 2625.041
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Table 11 Relationship between corrosion rates and RPM agitating the
CH;0H+HCL 150 ppm+DMM 200 ppm solution

Agitation Corrosion rates
(rpm) mdd mpy
0 3012.612 1468.01
300 2455.759 1196.663
600 [0 246653 1201.843
900 ;_[{ o | 1123.626

1200 = ;-_-_-'m 1216.449

ﬂ‘IJEI’EIVIEWﬁWEﬂﬂ‘i
ammﬂimumawmaﬂ
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APPENDIX D

EXAMPLE OF CALCULATION

ording to ASTM G 1 - 72)
7.

. ofythe Speeimcns(making allowances for the

Calculation of Corrosion Rate(

The initial s
change in area due

determined. The av Tate -u n be obtained as follow :

where K

2.40*10° for u ligrams/sq. decimetre/day

0 'earest t0 0.01 h

W = “mass loss in ﬁataﬂxe nearest 1 mg and

ATV ANEN
CVERGErotihiepy 1YY
Density of both kinds of metals were obtained by measuring surface

area of the specimen with certain geometrical shape and weighing of that
directly.
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Example of Corrosion Rafe Calculation
1) Corrosion rate of carbon steel specimen corroded by CH;OH+150

ppm DMM at 10°C.

T = exposure ti

A —

W =

K..=

D = - 0. ]
* corrosion ra: ; :e;:: 45% '\H\' )(7.671*1024.1*8.48)
* corrosion rate (mdd) = (2.40¥10°%0.0015)/(7.671*1024.1)

: 8 milligrams/sq. decimetre/day.

2) Corrosion f aluminium ; 3 oded by CH30H+150

ppm DMM at 10°C. 72

. mposure o T

yUATY NS
Sl Mowtainyinioh (EMDT

= 295 g/em’

* Corrosion Rate (mpy) = (3.45%10°%0.0004)/(7.6163%976.3%2.95)
= 0.063 mils/year

* Corrosion Rate (mdd) = (2.40%10°%0.0004)/(7.6163*976.3)
= 0.1291 milligrams/sq. decimetre/day
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