
˽͔ͪ΄͙͚ ͍͊ͦ͒͘ ͘ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊ 
͎͙͍ͨͪͦͤͦͦͨ͊͊͘͜͜͡͡ ͙͍͎ͨͪͦͣͫͦͦͦ͡ 
ͣ͊ͫ΄ͭ͊͋ͯEmpyro͍ ͣͫͭ͜͜ Hengelo, 
˹͔͙͒ͪ͊ͤ͒͜͡Φ

˴͙͍͝, PIB Bioenergy ͔ͫͣͤ͊ͪ͜, нм ͍͔͔ͪͫͤΎ2016.



ɿʤʽʩʪ

ʇʽʨʦʣʽʟ

ʑʦ, ʯʦʤʫ, ʷʢ?

BTG BioLiquids BV: 

ʇʦʩʪʘʯʘʣʴʥʠʢ ʧʽʨʦʣʽʟʥʦʾʪʝʭʥʦʣʦʛʽʾ

Empyro BV: 

ɿʘʚʦʜ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʽʨʦʣʽʟʥʦʾʦʣʠʚʠ 

(ʧʘʣʠʚʘ) ʧʦʪʫʞʥʽʩʪʶ 25 ʄɺʪ

Royal FrieslandCampina NV:

ʇʨʦʤʠʩʣʦʚʠʡ ʩʧʦʞʠʚʘʯ ʧʽʨʦʣʽʟʥʦʾ

ʦʣʠʚʠ (ʧʘʣʠʚʘ)



ʑʦ ʪʘʢʝ ʧʽʨʦʣʽʟ?

ʊʝʨʤʽʯʥʠʡ ʙʝʟʢʠʩʥʝʚʠʡ ʢʨʝʢʽʥʛ 

ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʆʩʥʦʚʥʠʡ ʧʨʦʜʫʢʪ: 

ʈʽʜʢʘ ʙʽʦ-ʦʣʠʚʘ (ʧʘʣʠʚʦ)

ʋʤʦʚʠ ʧʨʦʮʝʩʫ

T = 400 - 600 ÁC

P = ʘʪʤʦʩʬʝʨʥʠʡ

ʇʨʘʮʶʻ ʟ ʙʽʣʴʰʽʩʪʶ ʣʽʥʛʦʮʝʣʶʣʦʟʥʠʭ

(=ʥʝʾʩʪʠʚʥʽ) ʚʽʜʭʦʜʽʚ.
ʅʘʧʨʠʢʣʘʜ, ʜʝʨʝʚʥʘ ʪʨʽʩʢʘ, ʧʦʨʦʞʥʽ ʬʨʫʢʪʦʚʽ ʛʨʦʥʘ, ʞʦʤ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ, ʩʦʣʦʤʘ, ʩʪʝʙʣʘ ʢʫʢʫʨʫʜʟʠ ʪʘ ʽʥ.



ʏʦʤʫ ʧʽʨʦʣʽʟ?

Å Decoupling in biomass resource, location, time and scale 

Å ʇʨʘʮʶʻ ʟ ʙʘʛʘʪʴʤʘ ʚʽʜʭʦʜʘʤʠ ʙʽʦʤʘʩʠ.

Å ʇʽʜʚʠʱʝʥʥʷ ʧʠʪʦʤʦʾ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʫ 4 ï20 ʨʘʟʽʚ.

Å ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʛʦʤʦʛʝʥʥʠʡ ʨʽʜʢʠʡ ʧʨʦʜʫʢʪ, ʱʦ ʻ ʨʠʥʢʦʚʠʤ ʪʦʚʘʨʦʤ.

Å ɼʫʞʝ ʚʠʩʦʢʘ ʟʘʛʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.

Å ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʪʚʦʨʝʥʦʾ ʜʣʷ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʘʣʠʚʘ.

Å ʇʽʨʦʣʽʟ ʻ ʧʨʦʧʫʱʝʥʦʶ ʣʘʥʢʦʶ ʤʽʞ 

ʩʽʣʴʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʪʘ (ʥʘʬʪʦ) 

ʭʽʤʽʯʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ.

Å ɺʽʜʧʨʘʚʥʘ ʪʦʯʢʘ ʜʣʷ ʧʝʨʰʦʾ ʣʘʥʢʠ ʫ 

ʙʽʦʦʨʽʻʥʪʦʚʘʥʽʡʝʢʦʥʦʤʽʮʽ.



ʂʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʝʢʪʫ

ˣͦͣ͊ͫ͊͜
5 ͭ ͦͤ/͎ͦ͒
(͍͎ͦͦͫͭ͜͡Έ
~ 5%)

˽ͪͦͤ͊͘͜͜͡
͙͍ͦ͊͡
~ 3,2 ͭ  κ ͎ͦ͒
~ 15 ˸ ˤͭ

650 ͟ ˤͭ
ˤ͙͙ͪͦ͋ͤͼ͍ͭͦ 
͔͔͔͔͎ͭͪͦͤͪ͟͜͡͝

~ 40% ͨ ͍͔ͦͪͭ͊ΊͭΈͫΎ ͍ 
ͨͪͦͼ͔ͫ

~ 60%
͒ͦ  
͔͔ͣͪ͗͜

~ 5.8 ˸ ˤ͙ͭͨ͊ͪ ͒͡Ύ
AkzoNobel

~ 1.6 ˸ ˤ͙ͭͨ͊ͪ 
͍͔ͨͦͪͭ͊ΊͭΈͫΎ ͒ͦ 
ͫͯ΄͙͊ͪ͟



ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ(ʄɺʪ)

˭͎͊͊͡Έͤ͊ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ: 85 %

Biomass : 24

Hot condensate : 1.6
Electricity : 0.3

Electricity : 0.3

Losses : 2.9
Steam : 8

Oil : 14.4

In : 25.9



ʉʪʘʪʫʩ ʧʨʦʝʢʪʫ Empyro

Å ˤ͙ͻ͒͜ ͤ͊ ͙͍͙͚ͨͪͦͣͫͦ͡ ͣ͊ͫ΄ͭ͊͋ ͋ͯͦ͡ ͚͔͒ͫͤͤͦ͘͜ ͯͫͨ͜΄ͤͦ
Å ˹͊΄ ͙ͣͦ͒ͺ͍͙͚ͦ͊ͤ͜͟ ͊͋͡Ύͼ͚͙͚͙͚ͤͦͤͯͫͤ͜͟ ͔ͪ͊ͭͦͪ͟ ͔͒ͣͦͤͫͭͪͯΊ ͍͙ͫͦ͟͜ 
͍͙͙ͪͦ͋ͤ;͜ ͙͙ͨͦ͊ͤ͘͟͟ 

Å ˾͔ͯ͘͡Έͭ͊ͭ ͔͔͍͙ͨͪ΅ͯΊ ͦ;͍ͯ͊ͤͤ͜͟Ύ: 68-70% ͘  ͍ͻ͒ͤͦ͜Ό ͙͍͙ͫͪͦͤͦΌ 
ό͋ͦͣ͊ͫ͊͜ύ ͘ ͍͎ͦͦͫͭ͜͡Ό 5%

Å ˨͔Ύ͟͜ ͭͪͯ͒ͤͦ΅͜Σ ͻ͔͊ͪ͊ͭͪͤ͟͜ ͒͡Ύ ͍͙ͤͦͻ ͔͍ͨͪͦͭ͟͜ ͙͋ͯ͡ ͦ;͍͙͙ͯ͊ͤͣ͜͟Σ ͔ͨͪͦͭ 
Empyro͙͍ͭͪ͊ͫͭ͜͡Έ͔͔͔͍͙͍͋ͨͪͪͤͦͪͦ͋ͦͭ͊ͦ͒ͯ͘͘͝ ͍ͨͪͦ͒ͦ͗ͯΊ͍ͨͦͫͭͯͨͦͦ
͙ͪͦͫͭ͊ͭ͘

Å ˽ͪͦͼ͔ͫ Ί ͫͭ͊͋͜͡Έ͙ͤͣ ͭ͊ ͚͎ͦͦ ͔͎ͦ͟͡ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ (͙͡΄͔ ͙ͦ͒ͤ ͔ͦͨͪ͊ͭͦͪ ͤ͊ 
ͤ͜;͚ͤ͜ ͣͤ͘͜͜)

Å ̒ͫͭ͟͜Έ ͎͙͍ͨͪͦͤͦͦͨ͊͊͘͜͜͡͡ ͋ͯ͊͡ ͍͒ͣͤͤͦ͜͜ΌΣ ͨͦ;͙ͤ͊Ό;͙ ͘ ͔ͨͪ΄ͦ͝ ͋ͦ;͙͟Σ ͜ 
͙͊͘͡΄͊ΊͭΈͫΎ ͭ͊ͦ͟Ό ͜ ͊ͪ͊͘͘

Å ˤ͔͔͔ͪͫͤΈ 2016ͪͦͯ͟: 7ͣ͜͡Έ͚͍ͦͤ͜ ͍ͭͪ͜͜͡ ͙͍͙ͨͪͦͤͦͦ͘͜͜͡͝͡ ͍͙͔ͪͦ͋ͤͦ͡ 
͍͊ͦ͒ͦͣ͘ Empyro!

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ
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Ç ˨͍͚͔͊͊ͭ ͙ͨͪ΄͍͙͒΄͙ͣͦ ͍͙ͪͦͭͦ͘͟ ͤ͜΄͙ͻ ͍ͫͨͦͫͦ͋͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 
͙͍͙ͨͪͦͤͦͦ͘͜͜͡͝͡!

Ç ˽͔͙͍ͪͦͤͨ͊ͦ͘͜͜͡͡Σ ͍͙͔͔ͪͦ͋ͤ͡ ͍͊ͦ͒ͦͣ͘EmpyroΣ ͣͦ͗ͤ͊ ͙͙ͦͭͪͣ͊ͭΣ 
ͦͤͭ͊ͭͯ͟͟Ό;͙ ͘ ͙ͤ͊ͣ ;͔͔ͪ͘ ͍͔͎͙͋ͣ͊͊ͤ͘.

Ç ˸ͦ͗ͤ͊ ͍͙͙͊ͣͦͭ͘ Ύ͟ ͟͜͡Έ͊͟ ͍ͭͪ͜͜͡Σ ͭ͊͟ ͜ ͟͜͡Έ͊͟ ͔ͫͦͭͤΈ ͭͦͤΦ

ʇʽʨʦʣʽʟʥʝʧʘʣʠʚʦ (ʦʣʠʚʘ)

ɺʝʙʤʘʛʘʟʠʥ




