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Cereal Packaging Film — ‘Barnyard’ Malodor

‘Bad’ Film




Conclusions from Project Report into Swine CAFO
Study - 1996

¢ It appears that p-cresol may be a priority odor impact
compound relative to the swine-barn application.

¢ If this 1s proven correct, sampling these environments with
plastic bags 1s 1ll-advised.

¢ The priority impact shown for phenol 1s believed to be a
cross-contamination artifact; unrelated to the targeted
swine-barn source.
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Whole-Air Sample Bag

Materials Optimization




Comparative p-Cresol Loss;
Tedlar~ Versus m-FEP

Film Type Temperature °C | Hold Time (min) % Loss

Tedlar™







Comparative Phenol Loss Percentages for
Various Films and Foils

Storage
Time

Inverted
Aluminum

Inverted
Inc/ Ag
w BHA

Inverted
Inc/ Ag
w/o BHA

T=0+ 1.5 min

29

33

38

T=0+2.75 hr

40

43

49

T=0 + 22 hr

62

72

68




Sorbent Tube to Whole-Air

Sample
Thermal Reconstitution




Desorption Tube

Sample Bag




Prototype Thermal Reconstitution
System




Background Comparison: Tedlar'™ vs Metalized FEP

18 HOUR Fill and Hold

Tedlar™ —
m-FEP
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2
2
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Phenol Response Precision Out of Tedlar

Short-term — Same Day

Series Mean

(ppb)
8.7

9.5

8.2

Long-Term — 21 Day

IDEVA IDENA
8.2 8.7




Comparative Phenol Loss: Direct m-FEP Bag Versus
Sorbent Tube; Freezer Stored & Reconstituted

Direct
IDEVA

Reconstituted
Day 1

Reconstituted
Day 7

Reconstituted
Day 14

Reconstituted
Day 21

T=0+1.5 min

22

T=0+10 min

T=0+2.75 hr

T=0+23 hr







Patent Pending




Field DDO Device; Continuously Variable Dilution
Ratio

6 liter / min = 11:1 dilution ratio

16 liter / min = 8:1 dilution ratio

Patent Pending




Prototype, Field DDO ‘Screening’ Device;
Continuously Variable, Audible Alarmed

Patent Pending




Summary

Regardless of source, odor analysis is, first and foremost, chemical analysis;
carrying the same constraints and limitations with respect to sample handling
and storage.

While always carrying the ‘potential’ for extreme complexity, the odor
response to real world odor sources is often remarkably simple; with both
positive and negative impacts primarily driven by very small subsets of the
total source emission. Sampling strategies should be biased toward those
highest-impact odorants.

Regardless of surface treatment, extended storage of polar, high-impact semi-
volatile odorants in the gas phase is ill-advised. An optimized whole-air odor
sampling strategy is presented whereby odorants are field collected onto an
adsorbent bed, shipped and stored under refrigeration in advance of gas phase
reconstitution; just prior to analysis or composite sensory assessment.




Post-Phase 1
Transient Event Sampling

Strategy Development




Proposed High-Speed Odor Event Sampler System

sample in

carbon trap + sorbent tube

N /

purge in —- —» o vacuum

metalized FEP

gas sampling bag

vent -af— + —» {0 vacuum

pressure in







Comparative Naphthalene Yields: m-FEP Gas Bag Grab
Sample With Sorbent Tube Transfer

(MS SIM area count responses)

Indirect ‘Peak’ Series

Run #1 83,915 count

Run #2 54,851 count

Average 69,383 count 11X ‘Lull’

Indirect Interim ‘Lull’

Run #1 6,216 count 07X ‘Peak’




Representative Odor Threshold Curves

—— Higher Impact Odorant

—— Lower Impact Odorant

Saturation Threshold

>
~—
o
n
=
<P}
~—
=
=
1 5
=]
=
(=]
(=1 }]
=
o
7]
<
<P}
S
()
=
i—i

Odor Threshold

\Recognition Threshold

Increasing Concentration ———»




Odor Point-Source
Prioritization

Utilizing
Tracer Gas Injection




Integrated Multi Point-Source Transient Odor Event
Generator System




Odorant / Tracer Pair Response Ratio Precision

Run Number Naphth / CC13 Response Ratio
Run #1 .84
Run #2 98
Run #3 .96
Run #4 95
Run #5

Mean
sd
% RSD

n




Transient Event Sampling with Tracer Gas Injection for
Point-Source Prioritization
(MS SIM area count responses)

‘Mothball’ Event

Naphthalene

CClI3

Run #1

220,450

200,750

Run #2

653,343

650,217

Run #3

584,887

386,036

Mean

486,227

412,334

‘Bluebonnet’ Event

Naphthalene

CClI3

Run #1

26,522

<dl

Run #2

35,053

5,580

Run #3

17,428

2,988

Mean

26,334

2,889
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