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Free Cyanide is the CN ion and HCN,

generate HCN at gH 6




Metal Complexes that require acid to

generate HCN — Available CN




Strong Metal Complexes are stable in

acid solution — reguire UV or “distillation”
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Cyanide methods measure the various
cyanide “species”
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Cyanide “Preparation” Techniques
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Manual “distillation”
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Distillation



Automated Distillation
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Determinative Step
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Titration by silver ion
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Colorimetric methods
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Free Cyanide Analysis
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Free Cyanide Methods

- Method

Number

Description Measurement

ASTM D4282 Passive Diffusion Colorimetry

Gas Diffusion -

ASTM D7237 Flow Injection
Amperometry




ASTM D7237-06

Gas Diffusion
Module

To AMP Base Reagent
Waste Detector Sample

- Carrier
Waste"' ) I

Buffer




Comparison of Results for Free Cyanide

Comparison of Free Cyanide Methods
Real World Samples Spiked at 30 and 100 ppb CN

~ samplelD
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Available Cyanide Analysis
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Amenable Cyanide—CATC methods
measure “available cyanide”

Method
Number

Description Measurement

Alkaline Chlorination/ .
SM 4500-CN G Manual Distillation Colorimetry

Alkaline Chlorination/ | _CC'ormetry;
ASTM D 2036 Manual distillation Gas Diffusion -
Amperometry




WAD Cyanide methods measure “available
cyanide”

Method
Number

Description Measurement

Buffered pH 4.5
SM 4500-CN | manual Colorimetry
Distillation
Buffered pH 4.5 Colorimetry,
manual . .
ASTM D 2036 distillation Gas Diffusion -
Amperometry




Ligand Exchange methods measure
available cyanide

Method "
Description Measurement
Number
Ligand
OIA 1677 Exchapge_ / Flow Gas Diffusion -
Injection Amperometry
Analysis
Ligand
Exchange / Flow Gas Diffusi
ASTM D 6888 Injection Ao
Analysis mperometry

GD-amperometry methods do not require
distillation



Ligand Exchange GD-amperometry
methods get better recover

Comparison of Recoveries by Available Cyanide Methods
Concentration Dependent Recoverv by Cvanide Species

WAD CATC OIA 1677



Ligand Exchange GD-amperometry
methods are more precise

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

OIA 1677

Method ID



OIlA 1677 or ASTM D6888 flow diagram
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Ligand Exchange GD-amperometry
methods have fewer interferences

OIA 1677

N-Oraanics Excessive
J Iron Cyanide
Concentration
SCN,NH;,NO, Dependent o
SZOS’ HZOZ - -

Concentration
Dependent




Ligand Exchange GD-amperometry
methods give you results in minutes

WAD OIA 1677

2
distillations

2 —3 hours

1 distillation NoO
2 —_ 3 hours distillation

Sample
Preparation

1-2

) 1 -2 minutes | 1 — 2 minutes
minutes

Analysis

IR 3 -4 hours | 3-4hours
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Total Cyanide Analysis

Manual Distillation Methods
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Total cyanide methods using manual
distillation

Descriptive Method

Name N E Description ~ Measurement

Midi Distillation Automated
EPA 335.4 — MgCl, Colorimetry
Midi /
Micro/macro -
TO'[Ql ASTMD2036 | Dictillation - Colorimetry/ISE/
Cyanide MgCl amperometry/IC
2
Midi / Micro Gas Diffusion -
ASTM D 7284 Distillation — Amperometry
MgCl,




Most total cyanide analyses are by EPA
335.4 or similar
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Semi-automated colorimetric cyanide
analysis flow diagram

ToWase @ m) | |Pyidne

Chloramine-T




The OIA1677 configuration is used to

determine CN by ASTM D7284

-

Gas Diffusion
Module

Base Reagent

To AMP
Waste Detector Sample

To
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Waste® )i

Acid Reagent



GD-Amperometry results are equivalent to
colorimetry on interference free samples

EPA 3354



Automated total cyanide methods use UV
to liberate HCN from Fe

Descriptive Method

Description Measurement

Name Number
ASTM D4374 High power UV- | Automated
S Auto distillation | colorimetry
(Kelada 01) :
_ Alkaline pH
Total Cyanide —
Low power UV- | Gas Diffusion -
ASTM D7511 |pH <2 Amperometry
hv

[Fe(CN);] 3+ H* —> 6 HCN + Fe*3



A sample diagram of the Kelada 01
automated cyanide method

TO RESAMPLE...
U_-v_ mi J'rl'l"li:l'l.-
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A sample diagram of ASTM D7511

Gas
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To AMP reagent
waste detector
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Comparison of Kelada and ASTM D7511

Kelada 01 ASTM D7511

Pump Tubes 15

Reagents Pyridine No Pyridine

Distillation Yes NoO

SCN
Interaction

0.25-05% | 0.01-0.03%




Comparison of Total CN methods

S wm—

335.4

ASTM

D7284

ASTM
D/7511

Sample 1 -3 hour No
HEOEIEWIGl distillation | distillation | distillation
. 1-2 1-2 1-2
Analysis . . .
minutes minutes minutes
I -IMN(cl 3 — 4 hours | 2 —4 hours




Playing against the odds

.

EPA 3354

p 75V



ASTM D7511 obtains “equivalent”

recovery to EPA335.4
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ASTM D7511 evaluated 15 metal-cyanide

comglexes for recoveré

EPA 335.4

/A0

ASTM D7511



ASTM D7511 evaluated 9 matrices by

interlaboratoré trial

‘ EPA 335.4

ASTM D7511



ASTM D7511 evaluated interferences with

and without CN Eresent

ASTM D7511 EPA 335.4

IO



ASTM D7511 evaluated lower

concentrations during Inter-lab studé
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ASTM D7511 obtains lower results on the

ASTM “challenge matrix”
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ASTM D7511-09 has fewer interferences
than distillation
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ASTM D7511 analyzes samples without

distillation, shortening time to results

Distillation

. Analysis




A summary of “free” Cyanide Methods

Diffusion/Colorimetry | ASTM D4282
Free CN GD-Amperometry ASTM D7237
Distillation/ ASTM D2036 or
WAD CN Colorimetry SM4500
Chlorination ASTM D2036 or
CATC Distillation/ SM4500
Colorimetry
INVETTET 2l LE GD-Amperometry | OIA 1677 or
ASTM D6888

CN




Manual distillation total cyanide methods

Method Number

Description

Manual Macro

Measurement

Manual colorimetry

SM 4500-CN € Distillation — Mg Cl, / ISE
Manual Manual colorimetry,
ASTM D 2036 Macro/Midi/Micro ISE, GD-
Distillation — MgCl, amperometry, IC
EPA 335.4 Midi Distillation — MgCl, Automated
Colorimetry
Midi / Mi Distillati Gas Diffusion -
ASTM D 7284 idi / Micro Distillation Amperometry




Automated total cyanide methods

Descriptive
Name

Total Cyanide

Meth ..
alalels Description Measurement
Number
ASTM D4374 High power UV- | Automated
S 3 Auto distillation | colorimetry
(Kelada 01) :
Alkaline pH
Low power UV- | Gas Diffusion -
ASTM D7511 |pH <2 Amperometry




GD-amperometry methods provide the best
benefits

-  No distillation

— Or pyridine barbituric acid
« Low MDL (0.5 pphb)
 Fewer Interferences
 High Throughput
 Ease of Operation
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Thank You

Questions?

For more information contact
WWW.0IiCcO.com
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