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Abstract

In this study, two four-stroke motorcycle with fuel-injection engine, were tested
to evaluate the effects of ethanol-gasoline blend on air pollutant emissions. Gasoline
contains 15 vol% ethanol (E15) and with a constant research octane number was
used as test fuel. The commercial unleaded gasoline (RF) was also tested as a
reference case. Economic Commission for Europe cycle was used for the motorcycle
emission test. Criteria air pollutants (CO, THC, and NOx) and organic air pollutant
groups were analyzed. The results showed that the CO emissions (2.38 g/km) of E15
decreased by 10% for fuel-injection engines, when compared with those of RF. THC
emissions also showed a reduction by 10% for fuel-injection engine (0.47 g/km). A
comparable treads for NOx emission was observed as using E15. Organic air
pollutant group emission factors of E15, except carbonyl, were lower than those of
RF for the test motorcycle. High emissions of acetaldehyde contributed high
carbonyl group emission while using ethanol blend. Furthermore, the results of
ozone-forming potential also show that using E15 may lead to low ozone-forming
potential (0.85 g-Os/km) as compared to unleaded gasoline (0.95 g-Oz/km).

Keywords: E15 blend, commercial unleaded gasoline,criteria and organic air
pollutants, ozone-forming potential (OFP).
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89-138-49-119-20-~33mg/km-EIS P A5 ~? F 2 F% =7
F(BTEX) 2% i fic ™ 10t 57 iE 13~22 % (BT ) o i id 208 = & 5 45
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CAlEEF BTEX e sF 5y g i@ ¥ e iR 5 7 % «’J‘ﬁf’?'l HilE
:*{‘1’3-1:{TF\E1iﬂfr.:g—‘{?k_ﬁ%r,‘m/; J,L:}'ﬂ:}*“‘;; n/}é“ﬂ[328]

b oo
=Tl

&
=y

120%

100%

0%

60%

40%

0%

Emigsion variance (%)

I:I% 1 1 1 1

S20% |

-A0%

SiE 2 . E EHEE ZBE

b

BT ~@* FFAR TR T 5 AR
P s sk iepd e 3 2z A (dealkylation)
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2. MIR 2 d £ R4 < & William P. L. Carter & r% & » &37— %< MIR %
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Abstract

The catalytic oxidation is one of the most energy-effective volatile organic
compounds (VOCs) abatement technologies. However, further reducing the
completely oxidation temperature of VOCs is a challenging task. This work was
targeted to enhance the activity of the catalyst for low temperature oxidation of

VOCs. The methodology used to meet the goal was the optimization of the synthesis
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conditions for silver catalyst. In the first part, the lowest oxidation temperature
wasfound to be 195°C, and the total loading, Ag/MnCe ratio, surface area of support,
calcination temperature and calcination time of the catalyst were 18 wt%, 30 mole%,
1000m?/g, 200 °C and 24 hours, respectively. Furthermore, the effects of the
synthesis conditions for lowering the oxidation temperature were studied by using
the fractional factorial design (FFD). The results show the total loading and
calcination temperature were the major factors of the synthesis conditions of the
catalyst.

Keywords: Volatile organic compounds, silver catalyst, fractional factorial design
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Fo- S 27hERA FS R

Std. Factor A Factor B Factor C Factor D Factor E
no. REFL B b | Y L w R GEE R G

1 — — - - -

2 - — - — —

3 — + — — —

4 + + — — +

5 - = + — —

6 + — + — +

7 — + + — +

8 + + + — —

9 — — — - —

10 + — — - -

11 — + — + +

12 - - - - —

13 — — + + +

14 + — + - —

15 - + + + —

16 + + + + +

% = ~ 2> fractional factorial design
REFE BEgEat b | B AR | WERR | BERR
Wit% mole % m?/g °C h
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Low level 18 5 400 200 3
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2. P R MBI Lia iR 2 BT 0 305 38
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2 ggpE L low level -
d A AT % T A BRI To NRAR R P 2 MY
MR RME S EW A RRERRIE . R AR FE ra‘"f % R
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FIF it ok LU ¥ 4 c0FT 3 o R B e R ARAE T R T A R A AR AL G
Moo 2R E  EFFREERMAEES S EWY LG ) 17 a0 L s

PR AR F o Fpt AR F AL E 0 RE R AR ER RS

% = ~ 2°" fractional factorial design

Std. RUN Factor A | Factor B | Factor C | Factor D | Factor E | Response
, SRR | A
no. no. | R#ELE - ) BHER R | R Too
| o ff
Wit% % m?/g Deg. C h Deg. C
1 9 18 5 400 200 24 203
2 3 72 5 400 200 235
3 1 18 30 400 200 207
4 8 72 30 400 200 24 260
5 2 18 5 1000 200 3 200
6 6 72 5 1000 200 24 238
7 7 18 30 1000 200 24 195
8 13 72 30 1000 200 235
9 15 18 400 500 259
10 4 72 5 400 500 24 260
11 12 18 30 400 500 24 258
12 14 72 30 400 500 3 305
13 5 18 5 1000 500 24 251
14 11 72 5 1000 500 3 281
15 10 18 30 1000 500 3 242
16 16 72 30 1000 500 24 286

33 ¥4 FF (PN B E AT

ARG AT e Bk 3R 4 M 5 Design Expert » #-4 = 2 R R BTk
B 11 B S BAcBle 907 o VO RFTALR S B R G i ER T
12873 B-~-C-E)2 ’-‘"‘i’”ﬁ T IER BT A - EB AR T gk H o o
R EF A BEBGAPEDD AP EPTNERL o EA BREBPT R BT
LR i R 55 L {BHETEA)  wmEAD) A X AT ot Bl
b 5 32.9%% 55.2% - & ot ﬁg&}"_%i\‘.—g(A); R B (D) i B8 Tog eha &
FF o
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Half Normal plot

<
8
L

@ @
[~
[y ]
[ |
a

w
S m o

e
a

Half Normal % probability
Og u
B.g

o

I T I I T
0.00 1153 23.06 3459 46.13

|Effect]

Bl el d 5 W

d PR TR (A) 2 BOEIR R (D) it AR Tog e & FlF 0 5 8- Haw
AN E TR T v FIR(AD)EF B E T RS R o Flutp A5 B A FF
223 ie% FlE(AD)ie 7R R s dr 0 HAE & Adod w971 o ¥ 0L DI
FREA)V REREED)T FREFV L To £ FlF1LE AD 23 IF’# P B

W F R A Z Doﬂt“’ﬁﬁf%%ﬁ%’ﬂ%w’?l Az D= ipiFliit
748 fF A 4T o
Fow s BB IS T E
Source Sum of DF Mean F Value Prob > F
Squares Square
Model 14152.38 6 2358.729 16.78064 0.0002
A 5076.563 1 5076.563 36.11605 0.0002
B 232.5625 1 232.5625 1.654513 0.2304
C 217.5625 1 217.5625 1.547799 0.2449
D 8510.063 1 8510.063 60.54291 < 0.0001
E 10.5625 1 10.5625 0.075145 0.7902
AD 105.0625 1 105.0625 0.747443 0.4097
Residual 1265.063 9 140.5625
Cor Total 15417.44 15
TS e A A R R PRI BT Ao 2 (D)2 (2)

BEVaM

WAl fE R et b % 0.881(de 4 1) -

25 Combustion Quarterly Vol.21, No.3 Aug. 2012




To9=2447+178*A+23.1*D Q)
Tgo=161.2 + 0.475 * Total loading + 0.154 * Calcination temperature 2

#07 ~ i fF RO R s b2 0.881

Std. Dev. 11.9 R-Squared 0.881
Mean 244.7 Adj R-Squared 0.863
C.V. 4.8 Pred R-Squared 0.820

PRESS 2773.3 Adeq Precision 15.909

MAZ DRI AstEEE 2 N R 16 K F Sk Tog IR B EF %
BEABIT M o FEHAALNE AL EP TR AR o d H P T
LM R Ry B AZ DA A RS B P Teez 1 & F|F o

Bl- %1 A% DenascgBlvz AD I iv% B> A% D i }@*rs&g

7 e low level Eﬁp PN Teg @ A F2 WL @I IEH o hidd PRFHIZ
S ?5 B> ¥ Lp I A2 D s ER AR T % low level P& 4 i e Tog cd%
Q%W*&*J’é”ﬂi’ | enis % BEom R Sk ALTE M i\ﬂ EER R 2D e (T
7 LRSS AREET Y AT EBFE RN B A2 FY
b B AP ARIEE o

“ﬁ\ 1"-'1\-

s
o
—A

ot Predicted vs. Actual

305.00+

277.50+

e}
8
S 250.00-|
(0]
g
a
222.50
195.00H
I I I I I
195.00 222.50 250.00 277.50 305.00
Actual
- Eeat- 1 gl 1L by | e ™\
Bl ~HATFREEF ZEALF
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T99

72

271938
59
258313
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A: Total loading
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DRSS S ST L)

T~ B
d P uE A A 45 R BT 0 F P40 1 VOGS f 4L 1 F R R il Az
e R MR R MR R LR S B LG R RRRE S F o
Aol AP e F LR E 5 18 W% ~ &UE T IS
30% - 48 & & # 5 1000 /g ~ AR R 5 200 °C ~ WMERFFF L 24 [ BF o
- H I T FF D RIS TS R SRR F A BRI RE PR 2
G AR Y B VOCs 4 oS AR F 0F]S o LR RGO RIZP
MR E TR (18 Wi%) 2 MR & (200°C) & 5 % MF 1 F iR & D
pde s FOLRCE FRAEEARIE 2 00 2 E Y UR VOCS fR4-F T AR g o
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BRI ARFLEBRBETL F I GRL R F]

Application of carbon nanotubes-grafted activated carbon
fibers as gas-phase adsorbents
AR R
Yu-Chun Chiang and Wei-Shiang Lin
A PR RY
Department of Mechanical Engineering, Yuan Ze University, Taoyuan, Taiwan

K2
RETT A LB G oA itk b PAN ik 7iE Mpt sk (ACFS) £ & fpd A X
FE (CNTs)» ACFs @ a5 @& * 4p§ B iLeh 5 3V s rg® > @ CNTs » £ 5 =5
Pt o FakS FEHETN AR CRZAFERHHE LG RS PR
BE AT E R A T EHE T F(Toluene) = =" 8 > & RI4F & %
T FEF 2R T A AR 2 BRSO Mo Ty BRI
ACFs # & f34 < CNTs 115 i & ~ flHg 77558 4 £ 2 /2 % 30-70 nm- /i ACFs
2345 CNTs 2 ACFs «Fficit # 4%/ 8T 87 ot @A %) 5 63%% 65% > F fi
MR A BT ot CNTS enfpda v sc ek ACFs 4 6 endt [ » 5t
o HE 5 R ACFs e 76% o g F iR R erde 2 > J T BT RSE R AT
SRR F s @ s Wheeler eq. v * 145 i fp 3 CNTs 22 ACFs 7 ¥
EF AR Tl c MEFE RG> AR A o 0% M e AR
R #B BT {58 CNTs 22 ACFs 17 F e fos 't £ friln ACFs 47 o fji%
CNTs 2z ACFs 2 ® F#rg»xf 5 90% > @ ACF &5 75% « AF7 31 » 3R >
Langmuir = 2 ;% ¥ if & $5 i 4k A 03 S e A o

B4EF @ 2 K ALE ~ BB AR BESHY BT TR

Abstract

The objective of this study was to graft carbon nanotubes (CNTs) onto
activated carbon fibers (ACFs) using chemical vapor deposition method. The idea
was based on the fact that the ACFs were widely used porous adsorbents and the
CNTs were considered as promising adsorbents. It should be attracted much
attention if both materials could be incorporated as a composite adsorbent with
different dimensions. The properties of the samples were characterized using several
techniques. Toluene was selected as the target adsorbate, and the adsorption

Vi g1 2% % g% E-mail: yechiang@saturn.yzu.edu.tw
PAR A FPRIAES L AL
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breakthrough curves, the temperature programmed desorption profiles and the
adsorption isotherms were measured. Results showed that the CNTs grown on ACFs
were spaghetti-like with a diameter of 30-70 nm. The ratios of micropore volume to
total pore volume for as- received ACFs and CNTs-grafted ACFs were 63 and 65%,
implying the microporosity. However, introduction of CNTs on the surface of ACFs
were believed to block part of the pores, resulting in the decrease of specific surface
area to 76%. The break point occurred earlier as the adsorption temperature
increased, indicative of exothermic reaction; moreover, the Wheeler equation can be
successfully used to describe the breakthrough curves. The equilibrium adsorption
amounts decreased with increasing temperature, and it is worthy of note that the
greater adsorption amounts on CNTs-grafted ACFs were observed at 55°C compared
to as-received ACFs. In addition, the desorption efficiency was better for
CNT-grafted ACFs. Langmuir equation worked well for data fitting of toluene
adsorption isotherms.

Keywords: Carbon nanotubes, activated carbon fibers, gas-phase adsorption,
adsorption isotherms, breakthrough curves.

- N W —P’

A e g i (activated carbon fibers, ACFs) 1% & s s » 241k P 2 4 73
g2 BT ARG B o S BIURR AR LA AR 0 ACFSE § 3V in e F v
oo fEh o RPRAFE S RE) X ER  F h LR R o ACFsi £
& #§ £1000-2000 m*grs b F @ BjE Pp (<1000 m7g) > 3T A F G -
RGP s ol 0 T EER Y DA R et s ki £ 47 @
PORAART B b o gt FEHARELF LTRSS RE g HE
FLAE R TR Ofe h ik o BRGR ehwm SR 4§ % 0 4o @ polyacrylonitrile (PAN) ~ pitch ~
rayon® o p o MPAN kA erdf E AL S AUR[1] > A &2 FIHE G BB ~ B
Bl MBR o

p € 1991 lijimazt . % &% 5t #% ¢ (multi-walled carbon nanotubes, MWNTS)
o TP 2w KR LEAR[2] - 7 F B¢ (carbon nanotubes, CNTs) vt £ & ff
PSR R A S R LT AR oA B 1 e
E R e @ F3F 5 v IR E O ONTSP 30 qrd o s i B Pl 7 2 H i s
A B R kg [3]

HMEHMPEED A A AN RSB ST A WUE e L
M el 2 FHEd 34 A2 R FRAF & HOR S & A Bt R e
HAL @ & E_ LA ek K[4]-CNTS/ACFs4E & ##27 tas 5 & = 45 (1)#-CNTs
MEIRATERS P - 42 A5 (QMCNTSE BRI ada - 2 ;gk ¢oe
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7 F S FACNTsfp I i acfp A= g - L & 2 1% i § § 4p A # (CVD)iz
[1] : & F & 442 [5]% CNTs i 44 & % £ - Anetal. [6]4]* CVDi2 st
Bat e 4 ELr L5 aCNTs CNTsw £20 um ~ pfE 52,6 nm > *hE 955
nm o CNTSerf 457 @ RA-K M amd # & 6 S S g-ki 0 B & >145°; gkt
el @..!E‘f#ig‘%jﬁ( Fm oA "R o

P v gt 5B CNTs it i sstachipl g L2 ¥ £ 2 %»W#rr*m B
[7]> &gt & AR o Flpt > 283 f1% CVD 2 & ACFs % & ff
# CNTs » R RIBLHTA {745 & St e it o ER T ¥ 5o e
MEBHHHEHT F 2R F o A {r 4R f % Y (temperature programmed
desorption, TPD)# 4 > B f&4F & S " 7 F & § 25 'qfd 4 F{om gy o
T EPIAE ESIHHET F O RS R 3T AT & S R o

2.1 CNTS/ACFs # & & =

hET G R AR D SR D P "'L'riii*' » A5 5 AW1107 -
% 54 5 PAN o 4245 ik 7 4% B0 AWLL07 2.0 4 & # 9 5 1100 m%g ~
T35 ge 1.9-20nm -~ AF 150g/m? s B A 0.6mm o A& L5 ACF . 4
GF % L6 100°C % 5 %400 RIL 240 ARt b G vk oo § O
L% o CNTS/ACFs 4F & Hiftz & % (34 CVD 2 » 4 Ar i ; T E R
12 Acetonitrile & gk ~ Ferrocene & ff 4% o #-if £ ACF Rie fippadris > 2 r ¢
ABERRRDEEEY O BEAr TR EIEE 012 20 °Clmin H#E kB R R
B3 900°C; & F ¥R/ R & 1.2ml/hr 238 93 ~ Bk B R R
FR2hoZdis » L Ar B2 1 3R T &+ -5 CN/ACF-

22 HAEFELS

L A2 AB B A B BF M ERE T 5 A A (Field
emission scanning electron microscopy, FESEM) ~ #t & %4 45 (Thermogravimetric
analysis, TGA) ~ fo+t £ & f % Hic3' 14 & 4 +7(Surface Area and Porosity Analysis,
M #- ASAP)® i~ 47 - FESEM A41* T+ A E &3k 54 6 74170 4§
PB4 G P35t 2 CNTs chd £ o A g B4 54 84 &7
o B e 5 R S B 4 (Hitachi, S-4700 , Type 1) 4 45 - TGA ¥ 7 ﬁifi *
EEMRE AR o ARERV IR ARE Y BT RGLE L
“EFEREY v T AT R(TGA Instrument 5100):E {7 4 47 EARTER 3 -0
ZF 0 EE F10°C/mine fEd iRl 2-196°C 7 kR4 g §oatl o T
FEEREG IR M TV R AT L G~ IV T et
Ko E RS ERADL SR TR GLY A A F TR
s H L L G off B 3 A $7 R (Micromeritics, ASAP 2010) i& {7 4 47 o
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23 Bt TR %k

3% CN/ACF A T 5 fF AP '@ e (T AT ERL A A B2
AT %##ﬂ-‘-' F LG F A4E CNIACF 5 A #4507 F & f chex s 4
o By 7k SheBl- o 0 T FOREY F 4P & 47 &k (Agilent 6850, Gas
chromatography/Flame ionization detector) & - 7 L ¥ & B 2 & 7 shdp e 2
H 0 % syringe pump #-7 FA7%2 ~ VOC &2 BY 4 A2 Bk o £
R N 2R A 2Ry (N2 R & > F BRI EX L5 200
SCCM o FE:F#-7 7 Feng Ak > e Find o FREMIY 2 2 R
Ptk o & 10 & 4EP R - o Mﬂ:‘gu—' ¥k BRK %5 134~ 407 ~ 4- 667 ppm -
BRIt R A (2540~ & 55°C)T hF 74 AR

| i

(1) Hz cylinder; (2) O, cylinder; (3) Mass flow Controller; (4) N, cylinder; (5) VOC
generator; (6) Thermostat; (7) Mixing chamber; (8) Fixed-bed reactor; (9) Incubator;
(10) Gas Chromatography; (11) Computer.

Bl- ~ T F AT LR

SR 5 OR Slicdy 54 F Jkd 4 2 423% (Reaction Kkinetic equation) 2
Wheeler equation (5% 1):& {7 % & (fitting) [8] -
_W,w wal(c Cj M
C,Q kC C
e o>t ZERA(mMIn We & SR =& 8 2 s B ehdefos i 7 £ (0/g) W
LAl € B(g) 5 Co b i Fik R (g/em’) 5 C 4 PFRF t BFend) o s T ik
A (g/cm3) 5 Q 3 # ®in g (cm®imin) 5 o AR E R B A (glom®) s kv G
# 4 % #(l/min) o

24 F28 ’JR“I‘I(TPD)"’" &

TR A sgAr ez R A b RS o R TPD R Bk Lk AT o ik
ﬂ\éﬁ“fq‘éé’fr%g’é » 2% TPD kstz U 3l 7 2 F Wi s MR R P
FH I 400°C, 2 E#F 5 10°C/mine Mo Finz % 2w WPk 554048
Bofi- X BRI AT RERT R E gR“xT“”«f"ﬁzk)id FHE R RTE o
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25 7 FEF 2T R ki
CNIACF # A %107 ¥ % 5 ch Eonrge & BIf1* £4 X T2 3 > F
LTS R kLo TR F X TG fieiz 545X T (Thermo Cahn, D-200) »
TRBEART FHEF AL REFEF LG > PRI 10790

A: N cylinder; B: Mass flow controller; C: VOC generator; D: Mixing chamber; E:
Sampling port; F: Balance; G: Sample pan; H: Temperature controller; I: Data
recorder; J: Hood.

DR L A )

"UF F (200 scom)fa s Ui f o AR AR T 103°C g2 3ho AR
WAL advRa I Z Jef o F AT F%RERE > % VOC § 84 » 5y
HTo AR E R AL 2T FEAK LA 20-667 ppm o BRI B HER G
2540~ £ 55°C o ekt PR Tt > 2 2B ERHFER G EEE
L <5% (&30minp) . iz e gl fr  ZRELRGRDERBERS
3 150°Cemd sk gk Am S £ %1 <5% (&30 min p ) B
Fl IR R o

2 BREHESB
31 HAZ HHA
3.1.1 #Fitirsy i ¥ + A H(FESEM) & i
W= 5# 42 FESEM ®ff> ¥ % ACF 4~ (Rl3a)2 6 T > & £ 5
68umo MRSk BV RER LG 5 AW oIt o A p fRERE ik
A (B 30)F F M ACF £ & 72 £ e CNTs» M2 & < Fl4 07558 & fo
Vx> B ACF A% > & CNTs ez & %5 30-70 nm o
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(b) CN/ACF
M= - 1 42 FESEM ¥ i}

3.1.2 # & 4 #7(TGA)

FANTCA A4 % > T4rBle o - & & 50°C 2 +35 - BP &
SR A > s BEETHRAAG STRAVRF o Bl 4a T 5 0 ACF sk 4
FEAFXER Y5 600°C fp: CNTs th & chb < 5 4 B & " 1 % 330 °C (]
4b) - CN/ACF ¥ %\ﬁmﬁﬂﬂ VRS BRI AR R E T L F) 5 CN/ACF
At b Aw o ACF ke fEpastid R 9Tk o JbiRie AT i & G4 B
ACF p 3% > & CNTS chB i & ¥ 427 » 533 ¢ BR S £ per v g
F ol @GN ISR RS o F A CNTs § P > sk — BB 5§
o ERAF E MR A g a4 T .

120 14 0
) 600.27°C | . ) o
wiy (a) ACF 1.150%°C =1 (b) CN/ACF 328.87°C
- Froos 4.915%/°C =
m| TT————— —_— LN . Ao — . 2
I3 - / LEI = - . 2
s 51.60°C £ = —_— * ¥
:—;?' « 0BTT%OC \ [os 2 5 o , 2
= \ na g = | &
o \ H 1 47.345C | B
‘.lI \ s .~ 0.6058%°C “
n _ . o | L . 20 \. - o
L] lll 0.2 ] - 1
] '}|-:(I IIIIIII H:IIIJ ana : 0 200 400 ] 800
Temperature {°C) Temperature (°C)

Ble ~ TGA A 452 %

313 4 7 FFRE I R
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FII 5 4%+ (o196 °C (77T K)2 § § 2B smisd 40 - F emarg B4 oA
LR o KRR R T Type |o % & fiedt (e i ] - Hysteresis loop
PRA RGBT AR E £ od Np BESRGE AT &Y &G R
B Fdrdo— o RARG AN L5 4P ﬁa% CNTs i% # & b 4 & # i
LR e 76% o 7 4y F] CNTs R4 s a4 & pF > AfE & ACF % e 4
FERIEE R G 3t TR o ACF &2 CN/ACF 2 it R /33 Mt B4 9
% B3%Z 65% 5 7 E Ju s A L IV

350

(a) ACF . (b) CNLACF
5
2 250 4
%
‘_a’ 200
-§ 150
‘E 100
£ . = o
1} T T T T T
on 02 04 0.6 0.8 1.0 1.2
Relative Pressure(P/P0)
300
250
;\ o f/y}/_»—‘—“—"““
s
g 180
E 100
§ —— Adsorption
Y —&— Desorgtion
o T T T T T
oo 0.2 04 06 o8 1.0 1.2
Relative Pressure(P/F0)
BT ~ > A-196°C 2 § 7 5 8 '/ id R
CHRA 2 RGBSR
Sample BET Langmuir Total pore  Micropore  Micropore Average pore
surface surface area volume volume Area diameter
area (m%/g) (m?/g) (cm*/g) (cm*/g) (m?/g) (hm)
ACF 1008 1358 0.479 0.301 662 1.90
CN/ACF 771 1030 0.367 0.238 521 1.91
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32 HRAFT FEFLEAMRTH R

B¥ FER 5 667 ppm s F fe e iR A& (25~ 40 ~ 55 °C) T e R oW AR
T deBl S TF o FE 2. C/ICo=01 357 78 ©25-40-55°C 7 ACF ¢h
T PFR A w5 310 ~ 205 e 150 min 5 CN/ACF % % BFRY 4 u] 5 305 ~ 205
o 175 min o SEF R A 4 > T FERS DR A T SRR
Jo o FHRHT T BT Wheeler eq. e g & 0 T - H AR E 4 Tk
frbefo 't £ 0 Fitting % % 7 40& = o 24555 % #F W > & kv Wheelereq.iv @
TR Ak L B aod > R 397 > 0980 d KR EET @ EER
R R et 2 ACF 2 CN/ACF 7 ¥ ex bifende fork M 8 3R br'% 14 o B2 2R 4
o ff "% o 2 CNJACF 2 47 frex "t & %40 & 55 °C pF22 ACF 2 £ B 7 % % >
k2om CN/ACF % 3| B e x5 ACF « -

12
i} (a') ACF 'm' P o 1.0 4 (b) CN/ACF e “ﬁmxm:ﬂ-b
t .’ . P & K
08 4 v 0.8 4 v K K
: & - v Cc;’ k)
o] o o ¥ o -
Qo y © Q o6 v P *
13 ’ ;‘ & !J O 8 Un” 5
. -
o 0.4 4 "" ‘:,“ ... [ .
v & -~ * 259
Yo ° 4poC
0.2 v‘<-' "... ae On
: ; 0.0 e .
600 800 1000 0 100 200 300 400 500 600 700
time (min) time(min)

Bl A FEATHT ¥4 (667ppm)z =T 50 &R

= ~ sy 7 Bdpfl* Wheeler equation 2 3% & 4 45 % %

Rk iE ACF CN/ACF

kR ORR Ky W, RZ GpFmER> K, W, R F35pF

(pm)  (°C)  (Umin) (glg) (min) (L/min)  (g/g) (min)

25 265  0.056 0.995 465 317 0.040 0.992 355

134 40 383  0.054 0.989 400 267  0.038 0.993 245

55 210  0.034 0.992 250 407 0.031 0.996 255

25 363  0.159 0.991 450 240 0107 0.992 290

407 40 224 0111 0.985 240 323 0.097 0.997 250

55 231 0116 0.984 185 398  0.103 0.996 220

25 218 0.25 0.991 310 349 0206 0.991 305

667 40 241 0142 0.997 205 238 0.145 0.999 205

55 232 0101 0.995 150 274 0.108 0.996 175

*% % whak & C/Co=0.1
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3.3 TPD A28 %' F %
Bl % ACF 2 CN/ACF %7 Ip etk A (134 ~ 407 ~ 667 ppm)% 7 fe s g
B (254055 °C) T rxripbrfo® Fis 2 Mm% o FOF TR B ML
ERE > MFES RE S AT LR EET R RRIT o B ERT

Profile -rpeak 2413 4. 180°C » ¥ 4&% 180°C 2 S £ M A o

(1) 134 ppm " (11) 407 ppm (111) 667 ppm
B 15 2 8
= i e _ < _'_'f;g
. = \ [ : e
\ . 5 A +— 55°C
Vs : th___l l i’ \'E-IL — c / e |
temp.(°C) I le.rrp.(DC) . temp.(°C)
(a) ACF
(1) 134 ppm (11) 407 ppm (111) 667 ppm
g b - A .ﬂ; 20 k!
+— 25°C
- 4092
; . . 550
temp.(°C) emp.(°C) .
- 0 L3 2‘5°C
}: —*— 40 °C
- 5,50(:
o
0. F - b
_... 3'--___
00 ‘;(:np-lloc) 00 400
(b) CN/ACF
Bl= ~ 2 F? FER -ERT RGO TR A
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Abstract

The incense custom is quite prevalent and hard to control effectively in Taiwan,
so that incense smoke becomes the indoor air pollutant that most citizen frequently
contact. Our study aims at four kinds of homemade incense(Liao incense, Shin Shan
incense, Lao Shan incense, Chen incense) mixed with four kinds of sold charcoal
texture(bamboo charcoal, charcoal, wood charcoal, activated charcoal). We use
gas-solid phase sample module to collect total amount, also analysis the physical
and chemical properties of combusted incense smoke. After these process, we could
probe into the feasibilty of incense mixed with charcoal texture, and decide the best
type of charcoal textur mixed with incense.

The result of study shows that these four kinds of substance have similar
impacts in various characteristics of incense smoke, such as combustion time,
combustion rate, suspended particles emission coefficient of combusted incense,
solid-phase polycyclic aerobic compounds. In addition, adding wood charcoal into
incense could decrease combustion time, increase combustion rate, and reduce the
emission amount of suspended particles effectively. Howevevr, for emission
coefficient of solid-phase polycyclic aromatic compounds, there are no relatively
obvious improvements.

Keywords: Incense, charcoal, active carbon, suspended particulates, polycyclic
aromatic hydrocarbons, toxicity equivalency quantity.
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# — ~ Composition of test incense stick for various amounts of charcoal

additive
Test incense Charcoal Powder (g)
4 in powder (%) Charcoal Wood flour Adhesive Bamboo (g)°
AC 00 0 0 0.315 0.135 0.55
AC30 30.0 0.135 0.118 0.135 0.55

a: the weight of one stick of all types of test incense was 1.00g (0.45g powder and
0.55g bamboo stick).

b: the weight of each stick bamboo burned was 0.39g.

Base part L Burned part
I' 11.5 cm, 0.16 g (bamboo) 4D 28 cm, 0.84 g (bamboo 0.39g; powder 0.45g) 'I

Bl - -~ Schematic diagram of test incense stick
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Effects of a Water Droplet on the Combustion
Characteristics of a Biodiesel Droplet Burning in Air Flows
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Jiunn-Shyan Huang
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Department of Mechanical Engineering, Taipei Chengshih University of Science and
Technology
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Abstract

The effects of a leading water droplet on the flame configurations and burning
rates of a trailing biodiesel droplet burning in air flows are investigated
experimentally. The studied parameters consist of Reynolds number(Re) and droplet
spacing(d). The obtained results illustrate that the flame configurations of an isolated
biodiesel droplet without a leading water droplet are an envelope flame at Re=151
and a wake flame Re>151. At a lower Reynolds number, Re=86, the flame
configuration of a burning biodiesel droplet with a leading water droplet always
exhibits as an envelope flame in various droplet spacing. The burning rates are
found to be depressed as the droplet spacing is decreased. For a higher Reynolds
number, Re=173, the flame configuration behaves as a wake flame at large droplet

spacing and an envelope flame at small droplet spacing. The burning rates are found
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to enhance as the droplet spacing is decreased. On the other hand, the combustion

characteristics of a trailing biodiesel droplet behave like a single droplet when the
droplet spacing is large enough.

Keywords: Envelope flame, wake flame, droplet spacing.
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This paper introduced the 10 kg/hr laboratory-scale slurry entrained bed
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methods, respectively. These results indicated the 90-120 degree of impinging angle
of atomizer has good performance, and the applied-pulse-frequency could enhance
the atomization performance of slurry atomizer to control the gasification reaction in
entrained bed gasifier. Meanwhile, the numerical method was employed to
investhatge the effect of vaporable characteristics of slurry in flow field of gasifier.
The results indicated the matter of moisture, residence time of slurry affect the
temperature distribution of gasifier. These results could assist to optimize the
designs operation of slurry gasifier.

Keywords: Gasification, coal slurry, bio-char slurry, entrained bed, atomization
characteristics, PIV
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	圖二、單獨生質柴油油滴在不同雷諾數下之燃燒型態。
	圖三、單獨生質柴油油滴在不同雷諾數下之燃燒率

