APPENDIX G

Continuous System 7: Synthetic Bangladesh Groundwater Contaminated with
Fe (II), As (IIT), and As (V)
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Continuous System 6: HPLC Data

Time Ela.psed /I:zl; C(ifll)c ' CO:(Zg(.M) S Elapsed Conjummaré,onc. grams

Time Time (M) (mM) appear

4/6/03 5:00 AM 60 iggéggg? i:igg:gj LI7E-04  1.5E-06 60 7.20E-05  0.072 0.0232

YO03IOOPM 660 N Cpas T20R0S SIES |00 COTE Goe 00

vomtne o 0T SSES s e | 9 OEE om0

s o SO TIEN g aspe | I e9Ee om o

4703600 AM 1560 o 2T00 O IE0Y 66705 10R06 (20 456R05 009 08728
4/7/036:00PM 2280 223;;3‘3‘ 2:2582 6.69E-05  1.7E-06
4/8/03 430 AM 2910 zi%’gf; 2:‘3‘85:82 6.35E-05  6.9E-07
4/8/03 10:30 AM 3270 Z?:?g;g ;‘:z}g:gg 4.96E-05  6.9E-07
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Continuous System 7: Appearance of DMH

y =0.000292x + 0.071663
R? =0.943948
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Continuous System 7:
Chemiluminescence Data

Elapsed grams
Time (Min)  Conc. (mM) BCDMH
60 0.00337 4.268
660 0.0330 4.049
900 0.0098 4.180
1380 0.0135 4.081
1560 0.0033 4.217
2280 0.0469 3.186
2910 0.0048 4.127
3270 -0.0005 4.288
Turner Designs: TD-20/20
Luminometer
Ver. 2020-1E 1098
Delay Time: (sec) 2
Integrate Time: (sec) 4
Number of Replicates: 1
Sensitivity Level %: 1
Standard Reading: 0.274
Injection Volume #1: (ul) 50
Injection Volume #2: (ul) 50
Average Blank: 0.082
Mode: STD
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Continuous System 7  (pg 1 of 4)

0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082
0.302 0.479 0.466 0.178 0.206 1.063 0.763 1.39 1.131 0.409
0.384 0.561 0.561 0.274 0.302 1.159 0.832 1.459 1.2 0.491

275 226 109.6 142.5 198.9 17.68 45.21 41.03 70.03 74.34
364.3 330.9 332.1 319.8 305.2 351.6 358.1 314 294.6 304.2
176.7 166.9 162.8 151.6 150.5 215.9 215.1 188.4 172.6 187.3
163.5 154.2 150.3 140.8 139.1 200.4 199.9 172.6 159.6 173.7
150.3 141.8 138.3 129.8 127.9 183.7 183.7 157.6 146.7 159.8
137.8 130.1 126.8 125.3 123.1 167.7 167.5 143.5 134.5 146.2
126.3 125.1 122.1 115.7 113.5 152.5 152.2 130.4 122.8 133.2
121.5 115.2 112.4 106.4 104.3 138.3 137.8 124.4 118.3 127.2
111.8 105.8 103.3 97.89 95.89 125.2 124.7 113.7 108.8 116.4
102.6 97.11 94.83 90.04 88.11 119.5 118.9 103.7 99.74 106.1
94.14 89.23 87.08 82.79 80.95 109 108.3 94.52 91.47 96.73
86.37 81.87 79.95 76.11 74.41 99.19 98.45 86.17 83.91 88.17
79.21 75.22 73.37 69.95 68.4 90.29 89.51 78.63 76.94 80.4
72.66 69.03 67.41 64.34 62.88 82.13 81.37 71.72 70.58 73.34
66.68 63.38 61.92 59.18 57.8 74.79 74 65.41 64.73 66.85
61.19 58.21 56.87 54.42 53.15 68.1 67.32 59.69 59.36 60.97
56.16 53.48 52.22 50.05 48.85 62.06 61.23 54.48 54.48 55.63
51.55 49.11 47.97 46.05 4491 56.55 55.69 49.68 49.99 50.74
47.32 45.11 44.08 42.38 41.31 51.55 50.68 45.35 45.86 46.35
43.47 41.46 40.52 39.01 37.99 46.97 46.15 41.39 42.09 42.28
39.93 38.08 37.25 35.91 34.96 42.81 42.02 37.8 38.61 38.62
36.67 35.04 34.24 33.06 32.21 39.06 38.25 34.54 35.45 35.25

33.7 32.21 31.49 30.45 29.67 35.63 34.87 31.53 32.59 32.21
30.99 29.63 28.97 28.05 273 32.52 31.77 28.8 29.9 29.43
28.49 27.27 26.67 25.83 25.15 29.71 28.94 26.32 27.45 26.89

26.2 25.08 24.53 23.84 23.18 27.16 26.39 24.04 25.23 24.58
24.14 23.11 22.59 21.98 21.37 24.82 24.06 21.97 23.17 22.46
22.21 21.28 20.81 20.29 19.7 22.65 21.99 20.09 21.29 20.54

Samp1 10 Samp2 r0 Samp3 r0 Samp4 r0 Samp5 r0

Samp6 10 Samp7 10 Samp8 10 Samp9 r0 Samp10 1!

4/6/2003 5:00

4/6/2003 15:00

Average Peak Max

330.46

BCDMH Conc. (mM) 0.00337

Average Peak Max

BCDMH Conc. (mM)
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0.0033



Continuous System 7  (pg 2 of 4)

0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082
0.765 1.367 1.134 0.41 0.806 0.522 0.549 0.933 0.385 0.508
0.779 1.421 1.175 0.492 0.888 0.59 0.631 0.988 0.467 0.59
881.2 591.8 629 119 828.8 385.8 989.1 979.6 976.8 907.5
1030 943.6 919.6 508.2 843.8 1152 1197 1083 1145 1148
3714 314.6 293.9 259.2 290.7 502.6 556 490.1 541.3 566.8
345.6 291 271.6 241.3 269.1 471.7 517.2 455 506.8 527.7
318 268.8 249.4 221.6 248.3 434.7 474.4 418.3 466.8 483.5
290.7 247.3 228.2 201.5 228.2 397.2 432 382.2 426.6 440.8
265.1 226.8 208.3 182.6 209.6 361.9 392.6 348.5 389 401.1
241.6 208 190.2 165.4 192.4 329.3 356.9 317.5 354.5 364.9
219.7 190.2 173.3 149.6 176.6 299.4 3243 289 323 332
200.1 174.4 158 135.1 161.8 272.6 294.7 263.3 294.2 302.2
182.1 159.4 143.8 128.3 148.2 247.6 267.9 239.4 268.2 275
165.7 145.7 131 117.1 135.6 225.2 243.2 218 244.1 250.4
150.9 133.2 125.4 106.2 124.2 204.6 221 198.3 222.4 227.9
137.3 128 114.9 96.53 119.7 186.3 201 180.5 202.7 207.4
124.7 117.4 105.1 87.77 110.4 169 182.4 164.3 184.6 188.7
119.6 108.1 96.09 79.85 101.5 153.7 166 149.6 167.9 171.7
109.6 99.29 87.92 72.64 93.33 139.7 150.6 135.9 152.8 156.1
100.2 91.23 80.44 66.14 85.85 126.8 136.7 123.5 139.1 141.9
91.58 83.88 73.59 73.85 78.95 121.3 124.1 118.6 126.5 129
83.73 77.06 67.37 67.55 72.65 111 118.8 108.7 121.3 123.5
76.62 70.84 61.66 61.84 66.83 101.3 108.7 99.29 111.1 113.1
70.09 65.16 56.44 56.59 61.51 92.47 99.14 90.82 101.6 103.3
64.13 59.91 51.7 51.81 56.58 84.42 90.44 83.03 92.85 94.36
58.71 55.13 47.36 47.42 52.07 77.13 82.57 75.93 84.91 86.19
53.74 50.73 43.35 43.46 47.93 70.42 75.36 69.48 77.68 78.79
49.21 46.7 39.71 39.8 44.15 64.38 68.82 63.59 71.02 72.05
45.06 43.01 36.37 36.45 40.62 58.8 62.84 58.17 65 65.85
41.26 39.57 33.31 33.39 37.42 53.75 57.44 53.26 59.46 60.21

Samp41 rl Samp4?2 rl Samp43 rl Samp44 rl Samp45 r

Samp46 rl Samp47 rl Samp48 rl Samp49 1! Samp50 1!

4/6/2003 19:00

4/7/2003 3:00

Average Peak Max
BCDMH Conc. (mM) 0.00982

849.04

Average Peak Max

BCDMH Conc. (mM)
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0.0135



Continuous System 7

(pg 3 of 4)

0.082

0.411
0.479
160.8
354
231.6
216.6
199.6
182.7
166.3
151.3
137.4
124.6
119.1
108.8
99.3
90.52
82.57
75.38
68.8
62.8
57.35
52.36
47.79
43.67
39.9
36.48
33.32
30.46
27.87
25.49

0.082

0.356
0.424
156.9
328.6
214.1
199.1
183.8
168.3
153.8
140.1
127.3
121.9
111.6
101.9
93.13
85.08
77.76
71.06
64.93
59.34
54.28
49.63
45.42
41.54
38.01
34.77
31.83
29.15
26.69
24.43

0.082

0.274
0.329
121.4
345.8
228
213.6
196.9
179.7
163.6
148.6
134.9
128.4
117
106.9
97.48
88.86
81.06
73.95
67.46
61.56
56.21
51.29
46.85
42.77
39.06
35.72
32.6
29.79
27.28
24.94

0.082

0.506
0.588
133.9
321.2
205.1
189.6
173.9
158.7
144.8
131.6
125.7
115
104.9
95.79
87.46
79.89
72.93
66.57
60.83
55.6
50.81
46.43
42.44
38.79
35.49
3243
29.7
27.15
24.87
22.76

0.082

0.52
0.575
133.9
290
189.2
174.5
160
146.1
133.3
127.6
117.1
107
97.89
89.51
81.9
74.92
68.54
62.74
57.38
52.54
48.08
44
40.26
36.9
33.77
30.94
28.36
25.98
23.78
21.79

Samp51 rl SampS2 rl SampS3 1l Samp54 rl Samp55

0.082

0.44
0.494
4115
3918
672.5
622.5
570.6
520.6
475.1
433.7
3959
361.4
330.2
301.7
275.6
251.8
230.1
210.1
192.1
175.3
160.3
146.3
133.7
128.2
117.6
108.2
99.27
91.08
83.65
76.77

0.082

0.344
0.412
4128
4005
693.5
643
589.4
537.3
489.6
446.3
406.9
371
338.4
308.5
281.4
256.7
234.2
213.7
194.8
177.8
162.2
147.9
135
129.1
118.3
108.6
99.52
91.21
83.62
76.68

0.082

0.385
0.44
22717
3598
659.6
607.4
554.2
502.8
456.8
414.6
376.7
342.5
311.2
283
257.3
234
212.6
193.4
175.9
159.7
145.5
132
126.2
115.5
105.4
96.35
88.03
80.46
73.54
67.23

0.082

0.289
0.357
3059
3759
639.1
590.1
539.5
491.3
447.2
407.2
370.7
337.5
306.6
278.9
254.2
231.5
210.9
192
175
159.4
145.2
132
126.3
115.9
106
96.97
88.7
81.24
74.32
68.1

0.082

0.481
0.549
4309
3865
699.1
647.1
592.4
539.5
491.6
448
408.3
372.4
339.5
309.3
282.2
2573
234.8
214.2
195.3
178.1
162.4
148.2
135
123.3
118.4
108.7
99.53
91.22
83.57
76.63

Samp56 1l SampS7 rl Samp58 rf SampS59 1t Samp60 1

4/7/2003 6:00

4/7/2003 18:00

Average Peak Max

327.92

BCDMH Cone. (mM) 0.00334

Average Peak Max

3829

BCDMH Cone. (mM)  0.04687
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Continuous System 7  (pg 4 of 4)

0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082

0.506 0.301 0.233 0.383 0.287 0.467 0.467 0.425 0.261 0.288
0.588 0.369 0.287 0.465 0.369 0.562 0.535 0.508 0.343 0.343
169.7 173.8 171 111.2 113.6 3.728 5.058 5.154 5.798 2.399
501.3 491.2 460.1 422.7 362 20.73 18.78 17.39 14.69 12.43
267.9 275.1 253.5 227.3 190.2 8.47 8.374 6.744 5.935 44
2514 259.1 238.3 211.6 176.6 7.058 6.977 5.675 4.948 3.619
232 239.4 220.2 194.6 162.4 5.962 5.908 4.852 4.208 3.071
212.1 218.9 201.7 178.3 148.2 5.098 5.058 4.194 3.632 2.632
193.3 199.3 183.7 162.4 134.9 4.358 4.345 3.619 3.125 2.248
175.8 181.3 167.3 147.9 128.3 3.755 3.742 3.153 2.742 1.974
160 164.9 152 134.6 117.4 3.221 3.249 2.755 2.372 1.727
145.5 149.9 138.4 128.3 106.6 2.837 2.81 2.413 2.097 1.522
132.1 136.2 125.8 117.2 97.03 2.481 2.468 2.139 1.851 1.371
126.2 123.6 120.5 107.3 88.3 2.18 2.193 1.892 1.673 1.22
115.4 118.5 110.3 98.08 80.36 1.919 1.96 1.686 1.494 1.111
105.4 108.5 100.8 89.62 73.15 1.727 1.741 1.522 1.33 1.015
96.31 99.15 92.15 81.92 66.56 1.522 1.563 1.344 1.234 0.933
87.97 90.57 84.24 74.87 60.56 1.385 1.426 1.234 1.138 0.864
80.39 82.78 77 68.46 55.14 1.275 1.289 1.138 1.056 0.837
73.45 75.66 70.44 62.58 50.22 1.165 1.193 1.056 0.974 0.768
67.13 69.18 64.39 57.23 45.71 1.083 1.111 0.987 0.933 0.741
61.38 63.29 58.92 52.35 41.59 0.987 1.042 0.919 0.864 0.713
56.09 57.84 53.89 47.85 37.88 0.96 0.974 0.85 0.837 0.672
51.27 52.9 49.32 43.77 34.49 0.891 0.919 0.823 0.782 0.645
46.88 48.4 45.12 40.05 31.41 0.85 0.891 0.768 0.727 0.645
42.87 44.27 41.28 36.65 28.6 0.795 0.85 0.727 0.741 0.604
39.18 40.49 37.78 33.51 26.06 0.782 0.823 0.7 0.686 0.604
35.84 37.03 34.58 30.68 23.72 0.741 0.782 0.672 0.672 0.59
32.74 33.86 31.61 28.05 21.6 0.713 0.754 0.658 0.645 0.549
29.97 30.99 28.96 25.66 19.68 0.699 0.727 0.631 0.645 0.549
Samp62 1l Samp63 1l Samp64 1l Samp6S 11 Samp66 1{Samp67 11 Samp68 1t Samp69 1l Samp70 1l Samp71 1l

4/8/2003 4:30 4/8/2003 4:30
Average Peak Max  447.46 Average Peak Max  16.804
BCDMH Conc. (mM) 0.00483 BCDMH Conc. (mM) -0.00053
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Remaining BCDMH Briquette (grams)
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Continuous System 7: Decomposition of 4.27 grams BCDMH
Briquette

y = -6E-05x + 4.1479 .
R*=0.0354
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