Physical characterisation

of biomass-based pyrolysisliguids
Application of standard fuel oil analyses
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Introduction
EEEE

« Standard fuel oil 1t X} 0|
- %, Ny =2 ezl M 9*7, Nt 2 2 E
=k, Sol IINHA JtE Al 20HE

« 1980Y 0O|=2 pyrolysis liquids®] =22|& =
o =& et A =
— PNL(USA, Elliott, 1983), NREL(USA, Chum &

McKinley,1988, Milne et al. 1990, Czernik et al. 1994),
B.C.Research(Canada Mc Kinley, 19989)

¢« 1990 =8Bt O0|==2 VTTO|I A pyrolysis
liquids 2| properties 2} handling 1 =&
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Production & Homogeneity

|

« MY Al pyrolysis liguids

-9 == E2ot= single phase liquid
—Tar—containing soiles J} sludgee i & &

—Lhet 52J[2 B2 ste5=230] ZSEHRULE
» =l Xl B ANE2 E5 220U X
2 = Bio—oiltl et I &etd

 Phase separation 2 2<:

. light dissolving compounds®| H|=0| & 1 lignin-—
derived water insoluble fractionO|] 2

- o=l 4z Qo MEL =40l Hdds= =2
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sSampling

|

« container A& : Polypropylene

« Sampling & X|l: homogenous sample= & )| < of
wide—mouth& Al

« homogenization &8 (A &): propeller mixer AIZ,
« AlZ2| homogenity &2l : mixing & 42| &5 &
= (CH2 20l) 0lA moisture?t solid &tsts 24

e Liquids M& 2% : +147T
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Water, Ash and Elemental

1. Water content
« low—Dboiling compoundsE E&otd JAJ| =0 drying (xylene
distillation) methodJt & &tot Xl & L.
« Karl-Fischer titration methods = ASTM D 1744, ASTM E 203
<example : ASTM D 1744>
— solvent = Chloroform—methaol(1:3)
— reagents = HYDRANAL-K
2. Solids content
« Solid : insoluble material in some specific solvent contain
=actual solid(heavy organics not dissolved n the solvent)
* solvents : ethaol, methanol, acetone
« VIT recommended method
Ethanol, filter pore size = 0.1um, sample size 1-3g,
sample: solvent=1:100
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Water, Ash and Elemental

3. Particle size distribution ( Optical methods )

o Particle counter
ethanol(1: 500)2 3|4, 5umO0l & o Xt T
« image analyzerbumOl|ot & A} 2t
4. Conradson carbon residue (ASTM D 189)
2J|E HlHIs ZAHNA FEH S E2 25 FHEA

5. Ash content (DIN EN 7)
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e EASR AS2EZE 770°CHAMN 2Z8= H2Zst s R2HSE
e slashing = 2 J|%let & Xl

LQUAIZSE105 OlAl overnight ==l 3|EHE S
— ash-free papreZ === S 2 or isopropanol= & J}

6. Elemental analysis
« Ultimate analysis
- C, H, N (wt%) : ASTM D 5291-92
— S and Cl (wt%) : ASTM D 4208, capillary electrophoresis
— Oxygen (Wt%) = 100—(Cwt% + H wt% + N wt% + S wt% + ash wit%)
« Metal
— Wet oxidation, — ICP-AES2 AAS(Na, K, Ca and Mg)
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Fuel oil properties
EEEE

Density
- 15CHIA ASTM D 4052, digital density meterz =48

Viscosity

— ASTM D 445, 254 liguids= & 20l A Cannon—-Fenske viscometer tube, &3 liquids
= Ubbelohde capillaries tube A=, equilibration time 30 minutes

Pour point —ASTM D 97
Pumping Jtsgt zlote 2&%
Cloud point— ASTM D 2500
mineral oil2] &% paraffin &&=0] waxE &4
Heating value—HHV : DIN 51900
= a0l et CteotH S8 & O &L
Flash point
- ASTM D 93

Autoignition
- ASTM D 6130 t2t cetane number &, antiknock rating OlL} octane number =

ASTM D 2699-682 =&
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Acidity and Material corrosion
EEEE

« Pyrolysis liguids2| pH = pH 2~3
8~10wt% 2| acetic and formic acids 2l <Lt
« (Corrosion test
— Standard corrosion test (ASTM D 665)

ruste= MAG X LAOLE carbon steel(AISI 01 A= SH Bt 28
Aubin & Roy(1980)“ high acid (17.5%) 2} high water (55.7%)AEH 0]
M= A5TCTHHA &2 Al EAMO D YH

— Copper corrosion test (ASTM D 130)
copper stem & 0l= 40 CUHI Al corrosion OlLEF A 24 ARUS
e =) H&

L “PTFE, PP, HDPE” M= 0] ¥ Lt pyrolysis liquids®2| storing,
transportationt sampling container & &2 <=

copperlt AISI 316LHAl JI=s
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Miscibility

|

 Fast pyrolysis liguids= carboxylic acids, aldehydes, ketones,
carbohydrates, alcohols, esters, phenols, Z12|l41! lignin—derived
materlal[[HTOﬂ oxygen &= & H0ot =4d= LtetW L, CHE =4 solvent
M =2 solubility 2 Oltjl

 Hard wood pyrolysis liquidOl CHoll water—insoluble fraction= oil-water
ratio€ gelotd 22X

« Water-insoluble fraction2 2c2|& 2252
liquid:water ratio >1:3)0l Al lignin—typell =
Z Y3l

* Pyrolysis liguidsE H=2 22| 20 &&al &Jtot= H Water—insolubles
o] 220 Dro* S A0l B O 2 |iquid 2t powder—like fraction 2
solubilisation 2 ZA &

« [}Z solventOl Al pyrolysis liquids2l solubility= 242 &0 A%

O R =1 3=
S S .

« pyrolysis liquids= ethanolll methanolZ & alcohol&0W A solids(char)

£ M2t 25 EdH, wood®t straw= isopropanold}t polyglycolsZ 2
_‘?’_U 28t alcohol&UHIA T S0l

2 XS = & (pyrolysis
2MS (= 228(1:10)

ot
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Lubricity
EEEE

e Fuel oill lubricityE Z2&506t)| ¥ ol Cameron—Plint

TE77 High Frequency Friction equipmentE 2= At
=

o

« Pyrolysis liquid2l lubricity= ASTM D 27830 2t
four—ball wear testE 0|20l AI&8II|I T &

 Steel ball (diameter 12.7mm), test time : 1 hour,
load (40 kp, I.e. 390N) 12l speed (1430rpm)

« M20 M0 =2HoHOF &

« Ball wear2| B2 lubricityll JI&EC 2 &0 JHH
wearJt &2 0| lubricitydl JI& 232 E A

-—
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Stability

|

« Reactive oxygen—containing compound?2} low—
boiling volatilesJt 220t pyrolysis liquidsJt =&

e UHIISUH == Al @ liquidJt & Xt glue—like thick
material£ 3}

e P2H=E= polymerisetl= &0 A

e Z=2=28r=E MO HE A

I L 1L =
e Light solventE &EJI&
E0| A20A EIFAl 340 £E2 2t &
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