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Fast pyrolysis of CCA-, ACQ-impregnated woody biomass: evaluation of

physicochemical properties of biooil and distribution of heavy metals

during fast pyrolysis
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ohoAE R deleod, wel FHE FuL SRR, AR A @ FEEL 27 A
29 35 FYIA vol00dds) Bl F4 6 T35 FFE 44 sz T AN

54 A3 717
TFed Automatic Karl-Fischer titrator(DAIHAN Scientific, Korea)
A= Capillary type viscometer(SCHOTT, Germany)
pH pH meter(Thermo Fisher Scientific Inc., USA)
= Parr 6400(Parr instrument, USA)
GAaEA US/CHNS-932(LECO Corp, USA)

GC-FID : HP 7890A, GC-MS : HP 5975A
Column : DB 5(30mx0.25mmx0.25um)
Starting at 50°C, maintaining for 5min and then rising to 280°C(3°C/min),
final temperature was held for 3min

GC/MS

3. 2% 9 nF

s AHNE T TARE AEHE vlo]le 29 A ACQ WHEAA 466%= CCA W4
5(434%) Bt} F7F = &S Bt AW o dwrAd HZF A mlo]lujsoA] dojx =
o] 2 0. F&(60-70%) Hrthe $& grolth 7hxe] A& ACQ WH-HA 366%= CCA W
F5(33.7%) Rtt w2 &S YERHoh wbdd g A9 CCA WH-EoA 23.0%= ACQ i
E (165%) T iAo s =2 & Bt o258 H 35 I 448 F, ACQ W] CCA
W Eof Hla He %o 23 394 AES ¥S (volatilization, gasification)©] ¢-AlskA Lo

W

s HHA A t} (Maschio et al. 1992). ¥WrHeol CCA WH 59 A5 ACQ WH-Ho| Hls|

char formation (& FAdWk-g)o] SAA dojrt FuiA -

Atk FEEEH HAAE Sl S 4

A chgFe EAo] AAEen, Ay Table 2 o AASAT CCA WHEZ ACQ WH-Ho
J Behare 42k 105%, 125% = AWHA Q] Hlo] 2 @

13.5¢St, 16.0cStZ AREAH Q1 nlo] e o

(Bridgewater et al., 2000). 'T& o] 3¢ FEggFo] FdlHoz vk CCA WiHolx AdH uf

o] 2ol 16.0 MJ/kgl 2 ACQ WH-E& 1 MJ/kg) Bt} =2

s YERAT pHOl A5 CCA9 ACQ ®H-HolA AdE wio]e o 77t 21, 3.002 g 4t

AE vERT. 944 A3 CCA B ] = C:41.1 H: 7.0 N: 0.0 O:

: 376 H: 6.7 N: 1.6 O: 54.19]

_{

r_{
d

5195 4YEHlon, ACQ WiHolA AdE nole A= C A
I=2 Btk ACQ WHEANA fFegh nlo]eedoA Audos w2 AAEFS YEUE A2
ACQ W& AxHA QojA Fo HHEEHE e F7 ok, FFA0 W5 a3E 7]
93 #7] 3gEZ didecyldimethylammonium chlorideE Tt H7F(eF 33%)H =4 o] 3t3tE
o= wpolemf s o] A9 EAsHA e HATF FREo 7] wWEoln I FAME 'Y
A4AEN A3 CCA WHEEAA AAHE B2 C: 755 H: 24, N: 0.1 o™ ACQ WHEoA A
AE B C 728 H: 3.0, N 228 CCA WH-EoA APE Bo] FiHoR o & &4 FEFS
et ACQ WH-Eo A BAEE &2 oA A9 vl sdd olfE AAE 22% 7HE T
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S glelth 74 Amere 449 e wdwe 4% A% CCA WHEolA A4E e 256
Mike, ACQ W50l A4E we 203 My/kgolQom, o= gagtabel ool & vlio] %4
A 359 P Aolo] J]A@ o FHH

pus

Table 2. Physicochemical properties of biooils and chars from CCA and ACQ treated wood

Property CCA treated wood ACQ treated wood
Water contents(%) 105 125
Viscosity (cSt) 135 16.0
pH 2.1 3.0
Oil HHV(M]J/kg) 16.0 14.1
Char HHV(M]J/kg) 25.6 20.3

Oil Elemental analysis

411 376
H 7.0 6.7
N 0.0 1.6
0] 51.9 54.1

Char Elemental analysis

C 5.5 72.8
H 24 3.0
N 0.1 2.2

3.2 GC/MS 4 & o] &3 voleed W 3 E AF - A 4
GC/MSelA & 7hsd stgts 5 CCA WHHoA AAE nloleede Ay AE227
&l 332 11 (1-hydroxy-2-propanone, Furfural, 1,2-cyclopentanedione, Levoglucosan )3 2 1W
Z 3}3E 19% (Phenol, 2-methyl-phenol, 2-methoxy-phenol, 1,2-benzenediol, Vanillin “s)°] <1 % At}
HhHol ACQ WMol AAE nio]eedolMeE AEE A fY 3FE 11F, B2
§]r?fLU 9F o] &l HAomw, oA AFe CCA Wi-Hol vls] dHo=m AL FH
EAstE AoZ YEWTh ACQ Wi-HolA A ol ode] E & 5
} 3} 8 E (3-amino-1,2,4-triazine, N,N-dimethyl-1-decanamine, 1,3,5-trimethyl-4-allyl pyrazole)©]
A= AddH, o= oA AWE umel o] AR Ax Ad FiHE
didecyldimethylammonium chloride®] @& o0& FA ¥} 53] N,N-dimethyl-1-decanamine?] 75’—0r
didecyldimethylammonium®] 3}8+% F+ %7} wl-$& FAFSI TS HolA] o] & 3wzl & o}
3.3 —7|‘—_8_ FTaE5(CCA-ZFE, &, 78 ACQ-78)Y #4 AF #F
wvEEE 4 T 4 Als U Sa5e dAA] #4F AxE BoFEn CCA B
7] AR AR 100g 718)e] 55 Tl vlx 0431g 79 0.281g =% 0.494g
dEH T AAHE vl 22 U(433g 7l = HlAa 0.156g, 77 0.030g, Z& 0.047¢g
o]t} BH23.0g 71F)2 M4 0.165g, T8 0.218g, L& 0.391geln o™ 7}2(33.7g 7|=)ol+= W&
0.110g, 72 0.033g, Z& 0.056g= FTw&< Fiol weh A3 *M“'i% watE = AR e
Ao R AHJT. 538 Fele AF AT il E]foﬂ 4 (A2 776%, 77.1%)5 = Ao =2
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UEFSE A RE v A vlo]l e o A ol 40% 7, VIAI SR 25% A =Tt ol Fake A SR LERSE
ACQ WH-5Ho] A9 %7 Alm e EAsts T35 75 78 & F7AT 144 A= 100g
7102 1.626g0] EXFH o] CCA WHHo HAH Al T/ a5 FrRT} oF 25% =2
S JelL w9 CCA WH-E3= g2/ d&6 34 T A diree te7 o=
Au = ddS Btk AAR woleodoA HAE:HE FEle TR 0.004gl®E o= %7 A

g e dge NEew

CCA treated wood 100g (dry basis) ACQ treated wood 100g (dry basis)
Heavvmetals contents Heavvmetals contents
As-0431g
Cu-0281g Cu—1626g
Cr—0.494g
h 4 h 4
Fluidized bed tvpe pyrolyzer Fluidized bed tvpe pyrolyzer
Temperature : 500£107C Temperature : 300107
N, :104/min N, :104/min
l h 4 l l L 4 l
Biooil Biochar Non-condensable gas Biooil Biochar Non-condensable gas
(43 3wiwa) (23 .0wiwa) (33.Tw/w2%) (46_6w,w) (16.8w/wlo) (36.6ww)

Heavy metals contents Heavvmetals contents || Heavvmetals contents | Heavvmetals contents

(Distribution rate. %)

As—0.136g (36.2%)
Cu - 0.030g (10.8%)
Cr—0.047g (9.5%)

istribution rate, %
D ;

As—0.165g (38.3%)
Cu— 02182 (77.6%)
Cr—0391g (79.1%)

istribution rate, %o
o ;

As—0.110g (25.3%)

Cu-0.033g (11.6%)
Cr—0.056g (11.4%)

istribution rate, %0
® _

Cu- 0.004g (02%)

Heavymetals contents
(Distribution rate, %)

Heavv metals contents
(Distribution rate, %0)

Cu— 1.622g (98.8%) Cu - 0g (0%)

Fig. 1 Distribution of main heavy metals during fast pyrolysis based on mass balance

equation
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