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Sensors for real-time monitoring of
vineyard exposure to smoke



Attentis Technologies develop environmental sensors 
that monitor air quality as particulate matter (PM) concentrations,
accessible online, in real-time  

www.attentistechnologies.com 

    

Smoke monitoring project:

http://www.attentistechnologies.com/


    

Smoke monitoring project: smoke density field trial
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Smoke monitoring project: smoke density field trial
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Smoke monitoring project: stubble burn trial (2020)



    

Smoke monitoring project: stubble burn trials



    

Smoke monitoring project: stubble burn trial (2020)

guaiacol cresols syringol

Control 2 nd 2

Smoke A 2 3 3

Smoke B 2 1 3

Smoke C 2 1 3



    

Smoke monitoring project: stubble burn trial (2021)



    

Smoke monitoring project: stubble burn trials



    

Smoke monitoring project: stubble burn trial (2021)
Wheat A Wheat B

Oats A Oats B



    

Smoke monitoring project: stubble burn trial (2021)

guaiacol cresols syringol

Control 1 nd 6

Wheat A 3 3 12

Wheat B (upwind) 1 nd 6

Oats A 4 3 18

Oats B 1 nd 7



    

Smoke monitoring project: stubble burn trial (2021)
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Latrobe Valley
Information Network

www.lvin.org 

    

Smoke monitoring project:

http://www.lvin.org/


    

Evaluation of strategies for mitigation of smoke taint



    

Strategies evaluated for mitigation of smoke taint
In the vineyard… In the winery…
Defoliation Reduced skin contact
Washing/misting grapes Different yeast strains
Hand-harvesting Oak/tannin addition
Protective sprays (e.g. kaolin)* Post-harvest ozonation*
Protective coverings* Distillation*

Adsorbents (e.g. carbon, MIPs) *
Membrane filtration* 



    

Activated carbon fabric as a protective covering
to prevent smoke contamination of grapes



Activated carbon fabric project: preliminary field trial



guaiacol cresols syringol

Control nd nd nd

Smoke 21 16 16

Plastic bag 11 5.0 5.3

Paper bag 10 8.5 2.0

AC fabric bag 1.3 nd nd

Activated carbon fabric project: preliminary field trial



Activated carbon fabric project: ‘box’ trial (grapes)



guaiacol cresols syringol

Control nd nd nd

Smoke 231 194 80

Paper bag 75 48 1

AC fabric bag 5 5 nd

Kaolin 183 158 58

Anti-transpirant 239 224 88

Activated carbon fabric project: ‘box’ trial (grapes)



guaiacol cresols syringol

Control 2 1 6

Smoke 16 22 21

AC fabric bag (felt) 3 3 7

AC fabric bag (light) 3 2 7

AC fabric bag (heavy) 3 3 6

Activated carbon fabric project: ‘box’ trial (wine)
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Activated carbon fabric project: ‘box’ trial (wine)
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Peter Michael winery now pursuing commercialisation 

Activated carbon fabric project: ‘box’ trial (wine)



    

TASTING

Sample 3
ACF Wine

Sample 2
Smoke Wine

Sample 1
Control Wine



    

TASTING

Sample 3
ACF Wine

Sample 2
Smoke Wine

Sample 1
Control Wine

guaiacol cresols syringol

1 nd 2

guaiacol cresols syringol

100 55 36
guaiacol cresols syringol

3 1 6



Activated carbon fabric project: ongoing R&D



guaiacol cresols syringol

Control 1 nd 3

Smoke 25 14 7

Smoke + Viscose 14 8 3

Smoke + ACF 7 5 4

Activated carbon fabric project: ongoing R&D
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Activated carbon fabric project: ongoing R&D



Activated carbon fabric project: ongoing R&D



Activated carbon fabric project: ongoing R&D



    

Post-harvest ozone treatment of grapes to
mitigate the intensity of smoke taint in wine



    

Ozonation project: Merlot trial (moderate smoke exposure)

guaiacol cresols syringol

Control 1.0 nd 3.0

Smoke 15 7.7 4.7

Smoke + 1 ppm O3 12 5.7 4.0

Smoke + 3 ppm O3 14 7.4 4.3

guaiacol
glycosides

cresol
glycosides

syringol
glycosides

Control 9.4 20 3.4

Smoke 295 280 240

Smoke + 1 ppm O3 232 217 213

Smoke + 3 ppm O3 329 314 273



    

Ozonation project: Merlot trial (moderate smoke exposure)
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Ozonation project: Merlot trial (moderate smoke exposure)
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Ozonation project: Cabernet trial (heavy smoke exposure)

guaiacol cresols syringol

Control ~1.0 nd 2.3

Smoke 30 21 6.3

Smoke + 1 ppm O3 23 18 5.3

guaiacol
glycosides

cresol
glycosides

syringol
glycosides

Control 9.8 4.3 12.2

Smoke 340 117 614

Smoke + 1 ppm O3 258 100 473
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Ozonation project: Cabernet trial (heavy smoke exposure) 

guaiacol cresols syringol

Control ~1.0 nd 2.3

Smoke 30 21 6.3

Smoke + 1 ppm O3 23 18 5.3

guaiacol
glycosides

cresol
glycosides

syringol
glycosides

Control 9.8 4.3 12.2

Smoke 340 117 614

Smoke + 1 ppm O3 258 100 473



    

Amelioration of smoke taint in wine using
novel adsorbents and membrane filtration





    

Novel adsorbents: molecularly imprinted polymers (MIPs)

MIPs are mm-sized
polymerisation products,
with high surface area:size
and adsorptive properties

Designed for selective
removal of target molecules,
e.g. volatile phenols



    

Novel adsorbents project: screening trial
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Novel adsorbents project: adsorption trial

Adsorbent dose guaiacol cresols syringol

Chardonnay 2 g/L, 24 hours 31 33 39

Chardonnay + Carbon 1 2 g/L, 24 hours 28 27 35

Chardonnay + Carbon 2 2 g/L, 24 hours 28 29 33

Chardonnay + Carbon 3 2 g/L, 24 hours 27 29 33

Chardonnay + VAF Resin 20 g/L, 2 hours 23 25 29

Chardonnay + MIPs 10 g/L, 6 hours 19 17 28



    

Novel adsorbents project: adsorption trial

Adsorbent guaiacol cresols syringol

Chardonnay 31 33 39

Ch + Carbon 1 28 27 35

Ch + Carbon 2 28 29 33

Ch + Carbon 3 27 29 33

Ch + VAF Resin 23 25 29
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TASTING

Sample 3
Smoke Wine

+ Resin

Sample 2
Smoke Wine

+ MIPs

Sample 1
Smoke Wine



    

Novel adsorbents project: ongoing R&D
Optimisation of resin and MIP treatments
 direct addition vs column
 dose rate/bed volumes
 duration/flow rate
 regeneration

Additionally, use of adsorbents in combination with membrane filtration



    

Novel adsorbents project: ongoing R&D



    

Novel adsorbents project: ongoing R&D

Adsorbent guaiacol cresols syringol

Chardonnay 32 40 41

UF5 permeate 30 39 38
UF5 retentate 29 39 38
UF10 permeate 28 36 35
UF10 retentate 29 39 37
UF20 permeate 29 37 38
UF20 retentate 29 37 37



    

Novel adsorbents project: ongoing R&D

Adsorbent guaiacol cresols syringol GuRu 4MGRu PhRu CrRu SyrGB 4MSyrGB

Chardonnay 32 40 41 8 17 2 3 468 37

UF5 permeate 30 39 38 6 12 2 2 280 20
UF5 retentate 29 39 38 24 52 6 7 1467 138
UF10 permeate 28 36 35 7 14 2 2 368 26
UF10 retentate 29 39 37 16 35 4 5 910 79
UF20 permeate 29 37 38 7 16 2 2 423 32
UF20 retentate 29 37 37 12 25 3 4 681 57



    

Novel adsorbents project: ongoing R&D

Adsorbent guaiacol cresols syringol GuRu 4MGRu PhRu CrRu SyrGB 4MSyrGB

Chardonnay 32 40 41 8 17 2 3 468 37

UF5 permeate 30 39 38 6 12 2 2 280 20
UF5 retentate 29 39 38 24 52 6 7 1467 138
UF10 permeate 28 36 35 7 14 2 2 368 26
UF10 retentate 29 39 37 16 35 4 5 910 79
UF20 permeate 29 37 38 7 16 2 2 423 32
UF20 retentate 29 37 37 12 25 3 4 681 57
UF5+NF permeate 28 34 35 0 0 0 0 3 0
UF5+NF retentate 27 33 42 46 110 13 18 1835 191
UF10+NF permeate 26 32 28 0 0 0 0 2 0
UF10+NF retentate 25 29 37 63 152 18 24 2450 269
UF20+NF permeate 28 34 34 0 0 0 0 4 0
UF20+NF retentate 27 32 41 60 147 17 23 2498 289



    

Amelioration of smoke tainted wine 
via spinning cone column distillation 



    

Spinning Cone Column distillation project:



    

Spinning Cone Column distillation project:
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guaiacol cresols syringol GuR MGuR CrR PhR SyGB MSyGB

ShS wine 48 29 12 41 37 27 26 112 7

Spinning Cone Column distillation project: wine trial



    

guaiacol cresols syringol

ShS wine 48 29 12

1% strip 50 28 13

14% strip 52 30 15

28% strip 46 29 18

1% strip condensate 6 nd nd

14% strip condensate 7 1 nd

28% strip condensate 16 5 nd

Spinning Cone Column distillation project: wine trial



    

guaiacol cresols syringol GuR MGuR CrR PhR SyGB MSyGB

ShS wine 48 29 12 41 37 27 26 112 7

1% strip 50 28 13 40 34 24 26 107 7

14% strip 52 30 15 47 42 28 32 127 8

28% strip 46 29 18 55 51 35 38 152 11

1% strip condensate 6 nd nd nd nd nd nd nd nd

14% strip condensate 7 1 nd nd nd nd nd nd nd

28% strip condensate 16 5 nd nd nd nd nd nd nd

Spinning Cone Column distillation project: wine trial
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guaiacol cresols syringol

ShS wine 48 29 12

1% strip 50 28 13

14% strip 52 30 15

28% strip 46 29 18

1% strip condensate 6 nd nd

14% strip condensate 7 1 nd

28% strip condensate 16 5 nd

Spinning Cone Column distillation project: wine trial



    

Spinning Cone Column distillation project: wine trial



    

guaiacol cresols syringol GuR SyrGB
red juice 10 6 nd 19 85
clarified red juice 9 6 nd 19 84
condensate (pre-IEX) 42 23 5 nd nd
condensate (post-IEX) 1 nd nd nd nd
reconstituted red juice 2 1 22 20 62
red wine 4 3 30 na na

Spinning Cone Column distillation project: juice trial



    

Transformation of smoke tainted 
wine into spirit via distillation
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Distillation project: base wine
guaiacol cresols syringol GuR MGuR CrR PhR SyGB MSyGB

Wine 53 53 10 7 9 8 5 35 3



    

guaiacol cresols syringol GuR MGuR CrR PhR SyGB MSyGB

Wine (2 L) 53 53 10 7 9 8 5 35 3

Low wine (1.5 L) 93 62 11 nd nd nd nd nd nd

Stillage (0.5 L) 38 10 505 83 110 96 59 194 23

Distillation project: batch distillation



    

guaiacol cresols syringol GuR MGuR CrR PhR SyGB MSyGB

Wine 53 53 10 7 9 8 5 35 3

Low wine 93 62 11 nd nd nd nd nd nd

Stillage 38 10 505 83 110 96 59 194 23

Low wine + AC 2 nd nd nd nd nd nd nd nd

Distillation project: batch distillation & addition of carbon



    

guaiacol cresols syringol

Wine 53 53 10

Low wine 93 62 11

Fraction 1 (>93% abv) 9 26 26

Fraction 2 (>94% abv) 16 32 24

Fraction 3 (>94% abv) 20 29 22

Fraction 4 (~10% abv) 1182 218 23

(with rectification, without vacuum)

Distillation project: fractional distillation trial
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Distillation project: commercial scale fractional distillation
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Distillation project: commercial scale fractional distillation
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Distillation project: commercial scale fractional distillation
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HEADS
1.7/9
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2.6/9

HEARTS 1
2.7/9

HEARTS 2
2.0/9

HEARTS 3
2.25/9
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 some smoke
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Distillation project: commercial scale fractional distillation



    

TASTING

Sample 8
Hearts Blend
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Base Wine
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