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Select the “Reference” tab in the upper ribbon, then Cross-reference.
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	mg/L
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	10,400
	22,300
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	mg/L
	9,900
	5,700
	10,600
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	mg/L
	2,200
	600
	3,300

	Bicarbonate
	mg/L
	200
	100
	300

	mg/L = milligrams per liter	Comment by DELarsen: Put notes at the bottom of the table.  If there are no notes, leave this table row blank. 
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Where:	Comment by DELarsen: Please make sure that each variable in the equation is defined. 
· mFe is the mass of Fe generated (g), 
· I is constant current
· t is variable generation time
· Z is the number of electrons transferred per Fe atom (2 for ferrous ions and 3 for ferric ions) 
· F is Faraday’s constant (96,486 C eq-1) 
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Explain how you analyzed the results. 
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Provide the bottom line. Use the same concluding figures and tables as in the Executive Summary, such as Figure 6. 
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[bookmark: _Toc488047944]Glossary (optional)	Comment by DELarsen: Please define terms or jargon that a scientist who is not versed in advanced water treatment might not understand. 
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Phrase or word to be defined. Copy this definition and type in the phrase or word to be defined in the bold area and the definition in the plain text area.
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Provide metric equivalents for non-metric units used in the text:

	Unit
	Metric equivalent

	1 gallon
	3.785 liters

	1 gallon per minute
	3.785 liters per minute

	1 gallon per square foot of membrane area per day
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Run Number

% Fe(II) remaining in EC effluent

61.8249686324

58.4235364397

49.0222337125

46.5545977011

44.9052987599

44.613154961

38.860604333

48.2425883694
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46.006119951
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40.6448004837
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46.0716666667
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42.8581460674

53.9444736842

56.3493670886

52.9052631579

55.0080645161

56.6707142857

52.0920103093
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Sheet1

		

		EC Calculations

		m =( I * t * MW) / (Z*F)

		MW =		55.85		g/mol

		Z =		3

		F =		96486		C/mol

		I =		0.3		A

		Volume of EC Unit = 260 ml (with dead space)

		Fe Dose (mg/L)		Mass of Fe m (g)		Time (s)

						(when I = 0.3A)		(when I = 0.2 A)

		0		0		0		0

		1		0.00026		4		7

		2		0.00052		9		13

		5		0.0013		22		34

		10		0.0026		45		67

		15		0.0039		67		101

		Fe ppm		Absorbance (nm)								Fe ppm		Absorbance (nm)

		1		0.043								1		0.043

		2		0.081								2		0.080

		5		0.207								5		0.206

		10		0.385								10		0.380

		1.04		0.047		1 mg/L						1.63		0.069		1 mg/L

		2.19		0.091		2 mg/L						2.34		0.096		2 mg/L

		6.01		0.236		5 mg/L						5.64		0.220		5 mg/L

		5.61		0.221		10mg/L -50%diluted						6.21		0.242		10mg/L -50%diluted

		8.19		0.319		15mg/L-50%diluted						8.56		0.330		15mg/L-50%diluted

		11.21										12.42

		16.3744531934										17.1105216622
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Fe (mg/L)

Absorbance (nm)



Sheet2

		



Fe (mg/L)

Absorbance (nm)



Sheet3

		5/23/06

		Fe ppm		Absorbance (nm)

		1		0.044

		2		0.081

		5		0.208

		10		0.384

		0.65		0.033		Control

		4.37		0.174		2 mg/L

		8.06		0.314		5 mg/L

				0.042

				0.045

				0.037

				0.037

		0.8425681618		0.040

				0.18

				0.181

				0.165

				0.137

		4.1517150396		0.16575

				0.313

				0.292

				0.247

				0.278

		7.2277924362		0.2823333333
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Fe (mg/L)

Absorbance (nm)



Sheet4

		EC-AAS optimization results (new tubings, clean unit)

		(Used lake water(city of houston) at pH 7.5)

		Fe standards ppm		Absorbance (nm)

		1		0.026

		2		0.054

		5		0.124

		10		0.229

		SET 1						SET 2 ( done after set 1)

		Fe ppm		Absorbance (nm)				Fe ppm		Absorbance (nm)

		0.51		0.019		control		0.73		0.024		control

		1.27		0.036		1ppm		1.13		0.033		1ppm				1		1.27		4

		2.34		0.06		2ppm		3.01		0.075		2ppm				2		2.34		9

		6.13		0.145		5ppm		6.04		0.143		5ppm				5		6.13		22

		9.17		0.213		10ppm		12.61		0.29		10ppm				10		9.17		45

		17.74		0.405		15ppm		17.07		0.39		15ppm				15		17.74		67
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Fe (mg/L)

Absorbance (nm)

Calibration curve



EC-filt pH 7.5 June 23rd

		



I = 300mA

Experimental

Theoritical

Generation time (seconds)

Fe total generated (mg/L)



EC-for fe2+ comparison

		5/26/06

		EC-AAS exp results (new tubings, clean unit)

		Fe ppm		Absorbance (nm)				Used lake water(city of houston) at pH 7.5

		1		0.025

		2		0.051

		5		0.116

		10		0.218

				1		2		3		4		Avg		Mix

		Control		0.011		0.008		0.018		0.019		0.014		0.016

		ppm		0.20		0.06		0.53		0.57		0.34		0.43

		1ppm		0.041		0.043		0.042		0.038		0.041		0.041

				1.61		1.70		1.65		1.46		1.61		1.61

		2ppm		0.074		0.071		0.065		0.066		0.069		0.071

				3.15		3.01		2.73		2.78		2.92		3.01

		5ppm		0.153		0.132		0.133		0.119		0.13425		0.123

				6.86		5.88		5.92		5.27		5.98		5.46

		5/30/06

		Fe ppm		Absorbance (nm)

		1		0.046

		2		0.096

		5		0.215

		10		0.386

		Raw water		0.078		1.62		ppm

				0.069		1.38		ppm

		pH 7.5 LW		0.056		1.03		ppm

		1ppm		0.099		2.18		ppm





EC-for fe2+ comparison

		



Fe (mg/L)

Absorbance (nm)



Fe2+ analysis pH 6.4

		



Fe (mg/L)

Absorbance (nm)



Delibrate oxidation-1

		EC-AAS results Fe analysis (pH 7.5)

		(Used lake water(city of houston) at pH 7.5)

		Fe standards ppm		Absorbance (nm)

		1		0.02

		2		0.084

		5		0.2

		10		0.383

										Final Fe values

		Fe ppm		Absorbance (nm)						Fe ppm		Absorbance (nm)

		0.76		0.035		Raw				1.17		0.051		1ppm

		0.78		0.036		control				2.72		0.112		2ppm

		2.08		0.087		1ppm				5.90		0.237		5ppm

		3.63		0.148		2ppm				11.42		0.454		10ppm

		6.81		0.273		5ppm				15.95		0.632		15ppm

		12.34		0.49		10ppm

		16.87		0.668		15ppm
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Delibrate oxidation-2

		EC-AAS results Fe analysis (pH 7.5)

		(Used lake water(city of houston) at pH 7.5)

		Fe standards ppm		Absorbance (nm)

		0.5		0.019

		1		0.037

		2.5		0.094

		5		0.198

				Fe ppm		Absorbance (nm)

		pH =7.5		6.40		0.258		5ppm

				15.57		0.624		10ppm

		pH =6.5		7.65		0.308		5ppm





Delibrate oxidation-2
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Delibrate oxidation-3

		EC-AAS results Fe analysis (pH 6.4)

				7-Jul														12-Jul

				Fe standards ppm		Absorbance (nm)												Fe standards ppm		Absorbance (nm)

				1		0.038												1		0.036

				2		0.076												2		0.075

				5		0.195												5		0.183

				10		0.376												10		0.363

																		Raw		0.047

				Fe ppm		Absorbance (nm)		Fe 2+		% Fe 2+						Fe (filtrate) ppm		Fe ppm		Absorbance (nm)		Fe 2+		% Fe 2+

				0.82		0.033		0.9175		111%						0.93		1.46		0.054		0.87		60%

				1.89		0.073		1.3475		71%						0.85		2.70		0.099		1.535		57%

				6.01		0.228		1.91		32%						2.06		5.54		0.202		2.5975		47%

				9.57		0.362		1.68		18%						1.23		10.19		0.37		1.80375		18%

				14.36		0.542		2.13		15%						0.38		16.87		0.612		2.13		13%
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Delibrate oxidation-4
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Del.Oxd 2 & 3

		EC-AAS results Fe analysis (pH 6.4)

				14-Jul

				Fe standards ppm		Absorbance (nm)

				1		0.041

				2		0.078

				5		0.194

				10		0.377

		No.		Fe ppm		Absorbance (nm)		Fe 2+		% Fe 2+

		Raw		Raw		0.019

		1		3.55		0.137		1.19		33

		2		2.13		0.084		1.32		62

		3		2.24		0.088		1.31		58

		4		2.59		0.101		1.27		49

		5		2.56		0.1		1.19		47

		6		2.37		0.093		1.07		45

		7		2.40		0.094		1.07		45

		8		2.34		0.092		0.91		39

		9		2.34		0.092		1.13		48

		10		2.13		0.084		1.13		53

		11		2.43		0.095		1.10		45

		12		2.18		0.086		1.01		46

		13		2.21		0.087		1.08		49

		14		1.89		0.075		1.01		53

		15		2.21		0.087		0.90		41
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		EC-AAS results Fe analysis (pH 7.5)

				17-Jul

				Fe standards ppm		Absorbance (nm)

				1		0.038

				2		0.075

				5		0.19

				10		0.371

		No.		Fe ppm		Absorbance (nm)		Fe 2+		% Fe 2+

		Raw		Raw		0.044

				2.22		0.084		0.12		6

		1		1.74		0.066		0.18		10

		2		1.68		0.064		0.19		11

		3		1.55		0.059		0.20		13

		4		1.65		0.063		0.20		12

		5		1.82		0.069		0.19		10

		6		1.63		0.062		0.17		11

		7		1.79		0.068		0.18		10

		8		1.82		0.069		0.21		11

		9		1.79		0.068		0.22		12

		10		1.87		0.071		0.19		10
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		EC-AAS results Fe analysis (pH 6.4)

				18-Jul

				Fe standards ppm		Absorbance (nm)

				1		0.039

				2		0.077

				5		0.194

				10		0.362

		No.		Fe ppm		Absorbance (nm)		Fe 2+		% Fe 2+

		Raw		Raw		0.034

		1		4.33		0.162		0.80		18		Error

		2		1.91		0.075		0.82		43

		3		1.88		0.074		0.87		46

		4		1.85		0.073		0.89		48

		5		2.58		0.099		0.87		34

		6		0.93		0.04		0.46		49		Error
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		EC-AAS results Fe analysis (pH 6.4)

				19-Jul

				Fe standards ppm		Absorbance (nm)

				1		0.039

				2		0.077

				5		0.194

				10		0.362

		No.		Fe ppm		Absorbance (nm)		Fe 2+		% Fe 2+

		Raw		Raw		0.041

		1		1.24		0.051		0.53		43

		2		1.32		0.054		0.71		54

		3		1.10		0.046		0.62		56

		4		1.32		0.054		0.70		53

		5		1.30		0.053		0.71		55

		6		1.46		0.059		0.83		57

		7		1.35		0.055		0.70		52

		8		1.52		0.061		0.66		44

				1		62

				2		58

				3		49

				4		47

				5		45

				6		45

				7		39

				8		48

				9		53

				10		45

				11		46

				12		49

				13		53

				14		41

				15		43

				16		46

				17		48

				18		34

				19		43

				20		54

				21		56

				22		53

				23		55

				24		57

				25		52

				26		44
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		EC-AAS results Fe analysis (pH 7.5)

				17-Jul

				Fe standards ppm		Absorbance (nm)

				1		0.038

				2		0.075

				5		0.19

				10		0.371

		No.		Fe ppm		Absorbance (nm)		Fe 2+		% Fe 2+

		pH = 7.5

		Raw		Raw		0.044

		1		2.22		0.084		0.12		6%

		2		1.74		0.066		0.18		10%

		3		1.68		0.064		0.19		11%

		4		1.55		0.059		0.20		13%

		5		1.65		0.063		0.20		12%

		6		1.82		0.069		0.19		10%

		7		1.63		0.062		0.17		11%

		8		1.79		0.068		0.18		10%

		9		1.82		0.069		0.21		11%

		10		1.79		0.068		0.22		12%

		11		1.87		0.071		0.19		10%

		pH = 6.4

		2		1.91		0.075		0.82		43%

		3		1.88		0.074		0.87		46%

		4		1.85		0.073		0.89		48%

		5		2.58		0.099		0.87		34%





		



Fe (mg/L)

Absorbance (nm)

Calibration curve



		



Total Fe (ppm)

% Fe2+



		EC-AAS results Fe analysis (pH 6.4)

				14-Jul

				Fe standards ppm		Absorbance (nm)

				1		0.041

				2		0.078

				5		0.194

				10		0.377

		No.		Fe ppm		Absorbance (nm)		Fe 2+		% Fe 2+

		Raw		Raw		0.019

				3.55		0.137		1.19		33%

		1		2.13		0.084		1.32		62%

		2		2.24		0.088		1.31		58%

		3		2.59		0.101		1.27		49%

		4		2.56		0.1		1.19		47%

		5		2.37		0.093		1.07		45%

		6		2.40		0.094		1.07		45%

		7		2.34		0.092		0.91		39%

		8		2.34		0.092		1.13		48%

		9		2.13		0.084		1.13		53%

		10		2.43		0.095		1.10		45%

		11		2.18		0.086		1.01		46%

		12		2.21		0.087		1.08		49%

		13		1.89		0.075		1.01		53%

		14		2.21		0.087		0.90		41%

		15		1.91						43%

		16		1.88						46%

		17		1.85						48%

		18		2.58						34%

		19		1.24						43%

		20		1.32						54%

		21		1.10						56%

		22		1.32						53%

		23		1.30						55%

		24		1.46						57%

		25		1.35						52%

		26		1.52						44%
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