Cyanide Analysis with the
CNSolution 3100
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CNSolution 3100

« Rapidly Analyze Cyanide with
Confidence in Results
— Free Cyanide
— Available Cyanide
— Total Cyanide

« Eliminate Time Consuming, Error
Causing Distillations

« Expand Capability to Colorimetric
FIA and SFA
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Flow Solution 3100

* Flow Injection Analyzer

— Colorimetric detector added i1t becomes
the FS 3100 FIA analyzer

— All FS 3100 methods
« NO,-N
« NH;-N
. PO,
« TKN
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OIA 1677 - CNSolution

Gas Diffusion
and Mixing




Advantages - CNSolution 3100

ASTM D7237

ASTM D2036 or
SM4500

ASTM D2036 or
SM4500

Free CN ,(A;\r?];)erometry
WAD CN gés.ﬂ'r'.?ﬁ'éi?i
CATC Colorimety
Available CN ir[;;)erometry

OIA 1677 or
ASTM D6888

One Instrument — multiple methods
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Advantages - CNSolution 3100

Dlstlll_atlon/ EPA 335.4

Colorimetry

Distillation / GD-

: ASTM D7284

Total Cyanide EaUtuseuEigy

CNS(I)D-DIStI”atlon / OIA 1678

(ASTM D7511-09)
Amperometry

One Instrument — multiple methods

O-+Analytical ES



Lowest Operating Cost
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Dol 8000 -

ofiars per 6000 - B MicroDist

Year
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2000 - [0 CNSolution
0_
Consumables + labor
m per year
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Highest Throughput

Samples per 8 hour Shift
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Automated Aquatic Free CN

Method Description Measurement
ASTM D 7237 Fla | G8s Diffusion-
Amperometry

The only automated Free Cyanide
Method
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ASTM D/7237-06

Base Reagent

Carrier

Buffer

Same Cartridge as OIA 1677
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Accurate and Easy to Use

Comparison of Free Cyanide Methods
Real World Samples Spiked at 30 and 100 ppb CN
120
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% Recovery
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I FIA-GD amp
I Passive Diffusion
5 T T T
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Sample ID
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Amenable Cyanide—CATC

Method L.
Description Measurement
Number
Alkaline Chlorination/ :
SM 4500-CN G Manual Distillation Colorimetry
Colorimetry,
Alkaline Chlorination/ e
ASTM D 2036 Manual distillation Gas Diffusion -
Amperometry
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WAD Cyanide

Method .
Description Measurement
Number
Buffered pH
SM 4500-CN | | 4.5 manual Colorimetry
Distillation
Buffered pH Colorimetry,
4.5 manual o
ASTM D 2036 distillation Gas Diffusion -
Amperometry
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Available Cyanide
Meth i
e od Description  Measurement
Number
Ligand
OIA 1677 Exchange / Gas Diffusion -
Flow Injection Amperometry
Analysis
Ligand
Exchange / o
ASTM D 6888 | Flow Injection Gas Diffusion -
Analysis Amperometry

No Distillation Required  oiawyicase



ppm CN

Sulfide Abatement

0.13
0.128
0.126
0.124
0.122

0.12
0.118
0.116
0.114
0.112

0.1
0.108
0.106
0.104
0.102

0.1
0.098
0.096
0.094
0.092

0.09

Sulfide Interference on Cyanide Methods
Recovery of 0.1 ppm Cyanide in Samples Containing Sulfide

@ Distillation/Colorimetry

GD-Amperometry with Sulfide Abatement Reagents |

26 5 75 10 125 15 175 20 225 25 275 30 325 35 35 40 425 45 475
ppm Sulfide

GD Amperometry = No Sulfide
Interference S



Quantitative Recovery

Comparison of Recoveries by Available Cyanide Methods
Concentration Dependent Recovery by Cyanide Species
125

106

104 103 s, (L 103 103
100 5 g

100 [s7.3 97.8 9 g73 97.7 97.8

% Recovery

50

I (Cu(CN)4]-3
] [Ag(CN)2}-1
I (Ni(CN)4]-2
I (Ho(CN)4}-2
I Hg(CN)2

WAD (0.2 ppm) WAD (2.0 ppm) CATC (0.2 ppm) CATC (2.0 ppm) 1677 (0.2 ppm) 1677 (2.0 ppm)
Method (concentration)

25
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Precise and Accurate Results

125

100

% Recovery

50

25

Comparison OIA 1677 vs WAD and WAD-Kelada Distillations
Real World Samples Fortified at 100 ppb CN

95
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1677

104
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WWAD
Method ID

95

100

104

118

115

B RW + 100
B V1 + 100
] W2 + 100
I W3 + 100
B W4 + 100

=] ]
WAD - Kelada
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Method Interferences

CATC WAD OIlA 1677
N-organics Excessive None
J Iron Cyanide
Concentration
SCN,NH,,NO; Dependent -
8203’ HZOZ - -
Concentration B B
Dependent




Analysis Times Compared

Sample
Preparation

Analysis

Total Time

OlIA 1677
2 distillations 1 distillation N
No distillation
2 — 3 hours 2 — 3 hours
1 -2 minutes | 1— 2 minutes 1 — 2 minutes
3 — 4 hours 3 — 4 hours 1 — 2 minutes
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More Samples per Hour
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H Distillation

H Diffusion

/

Gas Diffusion = More Samples
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Benefits of OIA 1677 / ASTM D6888-04

* No distillation (eliminates 1 — 4 hours
preliminary sample treatment)

* Low MDL (0.5 ppb)
* No Interferences
» High Throughput
(up to 90 samples per hour)

 Ease of Operation, very simple
chemistry.

O-+Analytical ES



Easy to Use and Understand

No pyridine

Gas Diffusion
Module

To AMP Base Reagent
Waste Detector Sample

:

To ) f ! ? Carrier
Waste"‘ )
Acid Reagent

OIA 1677, ASTM D6888-04 or ASTM
D7284-08

O-+Analytical ES



Total Cyanide Methods — Manual
Distillation

Method Number Description Measurement
Manual Macro Distillation — | Manual colorimetry /
SM 4500-CN C Mg Cl, ISE
Manual Macro Distillation — Manual colorimetry,
ASTM D 2036 ISE, GD-amperometry,
MgCl,
IC
EPA 335.4 Midi Distillation — MgCl, Automated
Colorimetry
Midi / Micro Distillati Gas Diffusion -
ASTM D 7284 'l I?\;c; CI'S' ation - Amperometry
2
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ASTM D7284-08

1000

800

600

400

200

GD-Amperometry Equivalent to
Colorimetr

Comparison of EPA 335.4 and ASTM D7284-08
Total CN (ug/L)

Correlation coefficient is 0.999998

Slope = 1.004x

A slope of 1 means results are equivalent.

Intercept=0.2375 ugiL

| | | | | | |

|
oo
0 100 200 300 400 500 600 700 800 900 1000
EPA 335.4
—
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Total Cyanide — Automated Methods

Method .
Description Measurement
Number
ASTM High power UV-
D4374 | Auto distillation &‘:g’rmff
(Kelada 01) | Alkaline pH y
Low power UV- A ]
EPA335.3 | Auto distillation utomate
Colorimetry
pH <2
OIA 1678/ ] UV Gas Diffusion -
ASTM ow pﬁlviezr ] Amperometry
D7511-09 ¥
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EPA 335.3

No Distillation vs. Auto-Distillation

Comparison of OIA 1678 and EPA 335.3
Real World Samples (mg CN/L)
350 |

300 |
250 -

OIA 1678 = UV Gas Diffusion Amperometry - no distillation
200

EPA 335.3 = UV Irradiation, Flash Distillation, and Colorimetry
1580 |-

100 |-
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OIA 1678
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No Distillation vs. Manual Distillation

Comparison of OIA 1678 and EPA 335.4
Real World Samples
250

200 -

150 |-

OIA 1678/ASTM D7511-09 UV GD-
Amperometry

100 |-

EPA 335.4 (mg CN/L)

EPA 335.4 Semi-automated Colorimetry
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O-+Analytical ES

08§ E



ASTM D/511-09 vs. ASTM D7284-08

Comparison Distillation with Non Distillation Methods
Real World Samples
1000

800

600

Correlation Coefficient is 0.999997
400 T

ASTM D7284-08 (mg CNIL)

200

0 100 200 300 400 500 600 700 800 900 1000
OIA 1678 (mg CNIL)
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Comparison of Total CN methods

335.4

Sample
Preparation

ASTM

D 7284

ASTM
D/7511

Analysis

Total Time NOUTS

2—3hour|{l—3hour |No

distillatio |distillation |distillation

n

1-2 1-2 1-2

minutes | minutes minutes

3—-4 2—4hours |1—2
minutes
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Easy to Use and Understand

Gas
iliffusion
mihile
Base
! ANP reagmt
waste etector
Sanple
............... uig'fc.-:: . l
T C
waste * @D e

OIA 1678/ASTM
D/511 _




Comparison of Kelada and OIA 1678

Kelada01 ASTM D7511

Pump Tubes 15

Reagents Pyridine No Pyridine

Distillation Yes No

SCN
Interaction

0.25-0.5% | 0.01-0.03 %
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