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Digestion
• H2SO4 +Sample -> (

Distillation
(NH) SO + 2N OH• (NH)4SO4 + 2NaOH 

CaptureCapture
• H2SO4 + 2NH3 -> (N2 4 3 (

Titration
• H2SO4 + 2NaOH -> 

j

(NH4)2SO4 +CO2+H2O

> N SO +2H O + 2NH-> Na2SO4 +2H2O + 2NH3

H4)2SO4 + H2O4)2 4 2

Na2SO4 + 2H2O



Manual Digestion
• H2SO4 +Sample -> (

Distillation
(NH) SO + 2N OH• (NH)4SO4 + 2NaOH 

CaptureCapture
• H2SO4 + 2NH3 -> (N2 4 3 (

Colorimetryy
• Indophenol blue re

n
(NH4)2SO4 +CO2+H2O

> N SO +2H O + 2NH-> Na2SO4 +2H2O + 2NH3

H4)2SO4 + H2O4)2 4 2

eaction with phenol
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Manual digestion
Manual distillation
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Manual digestion
Automated distillation/diffusio
Direct ColorimetrDirect Colorimetry

C Reduction colorimetryC, Reduction colorimetry
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TN (mg/L)TN (mg/L)

Influent Effluen

30 2

0 17

30 1930 19



Isn t it time foor something new?



Measuure TN directly



Use 
Sample Injectp j

NO
de

TOC Analyzer

720 C reactor

TOC & TNb

O out to 
etector



Use 30
TKN

25

15

20

10

15

5

10

0

5

0
Simple Nutrient Com

Nutr

TOC Analyzer
TNb

mplex 
rient

Complex 
Nutrient

Simple N



Use Cons TOC AnalyzerPros



Use TOC Analyzer

Manually digesManually diges

Determine NO3-

Measures all T



Use 120

100

110

90

100

ve
ry

80

90

%
 R

ec
ov

70

%

60

50
Sample 1 Sample 2

TOC Analyzer
TN TNb

Sample 3 Sample 4 Sample 5



Use TOC
(mg/L( g

Cecil 17.5

Greenville 1 36 0Greenville 1 36.0

Hiwassee 2 59.0

Irwin 108

TOC Analyzer
L)

TKN + NOx
(mg/L)

TN
(mg/) ( g ) ( g

2.9 2.9

3 1 3 53.1 3.5

8.8 8.9

17.7 16.0



Use TKN  
(mg/L)( g )

Bear Creek 0.18

Silver Fork 0 36Silver Fork 0.36

Salt River 0.59

Ted Shanks 0.61

TOC AnalyzerTKN
(%RSD)

TN
(mg/L)

TN
(%R(% ) ( g ) (%

10.65 0.22 5.7

19 29 0 41 6 419.29 0.41 6.4

25.31 0.76 3.2

25.25 1.05 6.0
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Automated  UUV Alkaline Digestion

Particulates?Particulates?
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to C+4 = 4e-to C  4e

to N+5 = 8 e-to N+5 = 8 e

ppm C upper limitppm C upper limit



hard

Fe+2

~ 15 - 20% N at

Particulates > ~ 3Particulates >  3

Non quantitativeNon quantitative
t
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to Fe+3 = 1 e-

ttached to particulatesp

30 ppm TSS N/A by CFA30 ppm TSS N/A by CFA

e transfer of particulatese transfer of particulates
to HTCO
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