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ABSTRACT

On the basis of the project An Investigation on the Industrialization Development of
Biomass Solid Densified Fuel (BSDF) in China, which was financially supported by
Energy Foundation China, this project - Research on Several Critical Problems
Occurring in Industrialization Development of BSDF in China — has been carried out
during the period from July 2013 to December 2014, with National Energy
Administration (NEA) encouraging and Energy Foundation further financially

supporting.

This project is a relay race and deepening of the previous one. The tasks and
objectives of the research are: by closely examining typical cases, to find out, sum up
and disseminate successful experiences created by enterprises within the industry of
biomass solid densified fuel; deeply research on and analyze several key problems,
which would be solved in good time, with relation to technology, cost, market,
operating mode, policies of environment protection, economy and the industry, etc.; to
seek for solutions to the problems so that to promote implementation of “The

Planning for Against Air Pollution in the Key Regions During the 12" Five-Year



Plan” and “The Act Plan for Prevention and Control of Air Pollution”, and to realize
the goals of utilization of 10 million and 50 million tons of BSDF in China in 2015

and 2020 respectively.

During the implementation period of this project, the project team has taken lot of
activities in a good few aspects and achieved a series of results, the main of which are

as follows.

1. The team proposed and joined to organize the forum on development of
biomass-industry, which was held in Changchun, the capital of Jilin Province, in
September 2013, and the first high level forum on heat supply with biomass energy,
which was held in Guangzhou, the Capital of Guangdong Province, in December
2013. Leaders of representative enterprises in BSDF industry, experts who are
engaged in research on technology and policy in the field of BSDF industry and
officials responsible for energy and environmental protection came together at the
forums from the whole country, exchanged information, summarized experiences,
found out problems and offered solutions in regard to development of BSDF industry.
The forums were really successful. All participants in the forums agree that BSDF
produced from agricultural and forest solid residues is one kind of renewable clean
fuels, which can replace coal, fuel oil and other fossil fuels to generate thermal energy,
meantime reducing emissions of particulate matters, SO,, NOx and CO,; The central
and local governments should actively promote wide utilization of BSDF in the areas
such as Beijing-Tianjin-Hebei Province, the Yangtse Delta and the Pearl River Delta,
where belong to the key regions preventing and controlling air pollution. The project
team has summed up operation modes, experiences of enterprise management and
enterprise culture arising from practice in some leading enterprises within BSDF
industry, for example, Guangzhou Devotion Thermal Technology Co., Ltd., Beijing
Aoke Ruifeng New Energy Co., Ltd. and Great Resources (Huinan) Co., Ltd. The
team also has disseminated quite a few of heat supply projects based on BSDF with
demonstration value, which were invested and are operated by the enterprises.

iv



2. Members of the team participated in several site investigations and small scale
symposiums that were organized by NEA regarding heat supply with BSDF-fired
boilers, provided useful advice on working out the document, the Notice Regarding
Construction of Demonstration Projects of BSDF-fired Boilers for Heat Supply,
which was issued by both NEA and the Ministry of Environmental Protection (MEP)
in June 2014. The document indicates that in 2014 and 2015, 120 demonstration
projects for heat supply with BSDF-fired boilers will be built up in China, especially
in the key areas Beijing-Tianjin-Hebei Province, Shandong Province, the Yangtse
Delta and the Pearl River Delta where have urgent situation preventing and
controlling air pollution and difficult tasks to reduce coal consumption. Total
investment of the projects will reach 5 billion RMB Yuan. It points out the main
market direction for utilization of BSDF, i.e. BSDF-fired boilers will be taken as heat
sources to produce hot water and/or steam in medium and small cities/towns,

industrial zones as well, for space heating and industrial processing.

3. The team was positively involved in the discussions about the first and second
drafts of the Emission Standard of Air Pollutants for Boiler (13271-2014) that were
managed by MEP, consequently played an important role in the addition of a
particular section for BSDF-fueled boiler into the compiling specifications of the
second standard’s draft, thus the addition distinguishes BSDF-fueled boiler from
coal-fueled boiler. Members of the team also directly participated in the discussion
about determination of high pollution fuel that was presided over by the Department
of Pollution Prevention and Control of MEP. Our suggestion is very useful for MEP
to draw up the document Management Regulation on Zones within Cities Prohibited
from Combustion of High Pollution Fuel (Draft for Solicitation of Opinions), etc.
These documents clearly indicate that BSDF is one kind of renewable energy; it is not
a high pollution fuel, but a rather good alternative to coal; if dedicated BSDF-fueled
boiler is equipped with baghouse filter, its emission concentrations of air pollutants

can meet the new standard. This is an environmental policy basis for widespread



utilization of BSDF in China.

4. In order to accelerate substitution of BSDF-fueled boiler for medium and small
scale coal-fueled boiler, the project team particularly carried out a feasibility analysis
of the substitution. From the point of view of air pollutants emission, technology and
cost, results of the analysis shows that the substitution is definitely feasible. In this
final report, a model is formulated to estimate environmental profits via the
substitution. In 2015, if 7 million tons of raw coal is replaced by 10 million tons of
BSDF, it will result in significant reduction of air pollutants of 29,500 tons of smoke,
74,800 tons of sulfur dioxide, 9,100 tons of nitrogen oxide, and 13.1 million tons of

carbon dioxide as well.

5. At present the development of BSDF industry in China is quite unbalanced. In the
industry chain, there are a quite few of weak links; small enterprises accounts for
great majority; the industry has not been an integrative and strong system. For the
purpose of construction of an effective and sustainable BSDF industry, the team has
drafted the Directive Regulation in Regard to Accelerating Development of BSDF
Industry (draft of suggestion). It would be a valuable reference and could be adopted

by the authorities who are responsible for the development of BSDF industry

Finally, this report puts forward some important suggestions to authorities concerned.
The suggestions include that to pay close attention to the demonstration projects of
heat supply with BSDF-fired boilers, to revise the draft of suggestion mentioned
above and make it an official document as soon as possible, to formulate new
incentive policies for development of BSDF industry, to improve and build up a
standard system of the industry, and to enhance financial subsidy, favored tax,

scientific and technical backup, and so on.
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Ko i AL IR LU ERAE B EAATRF ) R R X, L3 248 SO BE o) S A iy
VR R Bl ) DA R

ST TG fift o BRI A Be 1 R SEPRF BRI B s AT K 2 4
Al EEE (CEZERPT 32 FAT B E5 AR A AR D < Sy i A B v IR S )
A, R DO BRI PR AR SR N T-REAT 08T, IXELAN 38k .

CABNIZAT HH i BSOS K AR P 1K VF 22 D S 1R W, BT Ll B
SERN B ) AL SR — A9 21 T B i o, SIS kAl Y SR OB
BIRAEBOR L 58 4 AT I

3. &FraATHL T

I AT SRR A B (R 22 5 AT Ik BB P A b s (1 3 B ok
AL BT AR B AN T T AT T o

FEBRA IR I . e O e Y (Al vk R e aesE)
Wl BATHABFBRE 2. N T2, Ko, 4189k, ¥EM o, 8BRS,
PR A B AT ST AR, O T HME B B A S eme ), A
R 2

1T D RIS L[R2 B R R A By AT SRR b o (1 A A 9 kA
PR, JEHRRT (b KT RS bs e (GB 13271—2014)) 44 7 J
1 HARescht e, B A0 it ORI AR I O 1 IS b HE TR R AT 208 (X
Jtis BOARR A, EBATEIIRE, IR BEXS R A U b (1
ZeUF AT TR SCAE L PR 0T, ARJR BN TR B AT S BT

3.1 M

® NIUBREHR AN LB B ik B, R PR BEBEAE AT A

® NRUREM AT R L, W] BRSNS AT A

® JRIUELE ACEAR, BERD, A RIERTESR, AR R
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YIRS/, ATAEER A AR BR A DTS, th ] BRI B TR AEAT AR

® NRRELIK D, BRI, AR KRS AR L AR
(I AIE AT 451 P 7 A B PR Bt LI KR A0 R AR P 2 vy 8 — 10%),
AP RERVRNI AR R, I 21ia 47 A

® (E YT EG, QR B APOR R R RURHE AR S A B A,
" LL% EE N ] CDM BLHIEEAT CO2 A 5, kAT CO2 IR -

® NRLIPRL A AP LEARBEA I R A, IR BB AR X R A
T A S 52 R AT 30 52 FA AT W] B 7 80 08 0 o BRIREH i b (1 25 LR G AN
PEXR G LU 2R 8 . ISP 38 n] RE 2 /D> RN i AR b (1) 5 411

® NRUPRLIKI AL RN, ORI AE P AR, i LA S A B R
Pris EERROR o 302 3 BUSREAEL R AP 1R I2 AT 1A BRI e A e (R ARA S A

® U E 4l R ORL RIS (B R T, W R BRI AL
{AEEARME 2 & 40th FSRUBRRHIE A AL ARG I, R ORH iR A G 1124
AT Ay 45 T3 TTIZEME (~65 J7 TTIMWD O S L8 s i BN & S d,
WP-B385 88 24 JI0/78m (~34 J76IMW) (AN E3 ). /i -1 248
B b st X 4 SEFDFT A Y b (RSB RS, HARRERE RS
BATIACTH Z o O T ORIEMSI AT A n SE 0, BRifEITH 78 2 )% 2000 mei kG
AA B R G0 B RIBETE RN o 1y H e WA e RO A AP AR H 1R~ 3 808 AT
KL A

SRR, BB S B AT LG, FESR TR A RIS AT AR EAT I
Bk, FUTELR A BASUE AR, SR B AR H B AR 4

3.2 R

T € B3 AT A AR i R B IR BEBE A AT A, B IR EAL 5
10 t/h (TMW) BRI S0, J3 Al 2 0 o e R B 42 A QO i
W2 AT AR I AR TR, TMW B A RS, B2 )
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BEMRR 10 t/h (TMWD b AR BESSah, FURORL I Sl S A ORI RLAT 1
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R 3-3 RMRELR S KA RS R

TR W | BERE | ORI B
SE= (%) o & (TTit)
PR kg | SR oy et | ey | RO

o

*Z\‘ﬁ 17 0.05 86 3000 1.72. 1000

KR A 21 0.8 78 3000 1.53 800

BT P R RH 0 (1 D5 G HE TR B DR T e HE TsOb
(GB13271-2014)) H R E J 1 K05 Gt ol R T8 PR

WAHTHTIR, A BUBURARH b — S A AN R B 6 B A
ST AR BEAT IR P, SRIEURTE BEECR A i MR AR+ A8 BR 4

TP T LR U I € ) S D G K e TR N SO TP N (vt o 2
AR 5% (SNCR) JIiAH — FhHe AR it

R i B AR 0 75 2B N 3-4.

3 3-4 TR IR R

BREIRRE | Vsdedebr | PRTE R kgREE | R EIAERER He ek B
Jie g 2R —
PN 18
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AR
AR 178 T A i HR <50 mg/m®
RAND 1.02 ToA S IG 200 mg/m®
B _ — 6552.29 m3/t-1
AN 25 A4Sk 30 mg/m®
A 16S TREN A 200 mg/m°
SRR
HEAND 2.94 SNCR 200 mg/m®
R — — 10804.95 m*/t-# %}

R RE MR SR FREOAR, 8RR b7 05 R HETBOR FET 2. (B
KAV Y HTARAEY (GB13271-2014) [AIARHEFRAERS, RS y5 G R i
HEER B 3-5 PR,

X35 UTRYE R LR A

15 B Fa bR AR R KL 2R AR
JH 2R 91.9 113.3

48




AR 0 48.8

AN 0 3.6
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MEBL SN
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BT AR
A 305 640 — — 640 4500 3330
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T PR A RIS AT A, sk 3-7,

2237 RIOATLRMEE TG MIBLA A IBATIRA B A
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PR A T el — — — 516
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AR} 9 Ik Sk LLIRIE B s in 1 127 T3 G
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R (R A 5 R B 2 R BREo  RR BURURE AR 10 AN 2 S
W, TRRREHMBIRAR T, A BRRE 2 F s 25 IR B

F SRR P A R IR IR A E 2 BF 12 15 v AT, I EEL e R (0 T 3
%o FHT BORMA RS NN LA S BEAIG, A5 ORI T A i 22 b e Rab 1
H AT 7K b 782 B BRscHE Rl b g5 R B R IAEE R, #05 BRIBBUR A
FERUE Z T o BERAEFRIBE N 78 AL, 23 ERRER (R T S i S ) 3K o 0 184 o
IR R IR (M 255 e T o oh T 8 T8 AR 5 S R PR AR I IX 4 (i b v
AR M, [EI SR KM BUR R A A DGR T LASCRE
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T A TSR R AR IR S A T T VR 2 2, TR R MUK S HF
SEROCHEI R . BHAT, B 5K RS RIR RO O TF 4R 1) AR R R R AR
TRRAT AL o

(L MBS Z2IMEE, ERE BRI 2 A AHfb.

(2> AICHR B0, JEAT IR o 2 240 S 1, 11 5 8l . FH Pl A R (o
e N R [ P P AR RV ) BIE - T SR hi it s Se T AR A TR o

(3)  ARBRAIG YA B, BRI 25 > B o i,
B FH I 455 AR R R A QR o FRBSEOR 3 0 28 WA 488 A 0 R TR R R 1 vl
PEREUR, 2 MR I R AR

5. s

DRI Ay 5t 2 A — 5 RIS P A 200 T S R A A MR A (R A ) T A
SCHE, I LU DA e AR A RIS BRI AT AR AR A B2 W] (LU
PRELES AR A TTURL A 1A SR A0 8 1 B Ay 1) (AT L 49, R B AR )
TR IRE R AR IR . BRG] S B AT R iE 8 1

5.1 I H fiij /v

g BRI T e, 28R4 50 JME, d5 KBRS V=04 80
t/hh, /BT R CR4Ers) 24020 the RGBT AR L, 4
FA/NIH R 7920 /N (330 KD

LIPSO AR = YRR T 6 & B 2 7= (3%30 th.2x12 t/h. 1x10 t/h),
AR FEFINLY 3.25x10% I, T KRS 60 R R AR R A SEEA T B
Wb 3 A T B R SR SO o K B R B3 B T W AR PR AR I K

T AR A, ZLBS ARV AT Mgk T 2001 4F 1 A 3 L iud,
LU 7R 2 5] B AE P BURRIREL (BMP) AR AR . B 2 & 40 th
[t) DHF40-1.25-BMF AL R MR 287 Ui O& I H A 2011 4F 1 7 (4%
77 AR FEAR BUBURLIAELZ) 85000 M,

5.2 M

(1 AL S Sk CO, FHEG, Ak b I F i B HE ) CO, £ 10
Jimi.

(2) gl b, o5 5 H R T B> SO, HFiZy 160 M,
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/> NOx HEB2y 157 Wi BUKLREL S i /)N T+ 0.03%, iy A lpeili 2 A 850°C .
HOHE S (AR AN B A 5 4%, R (K] SO, ¥ BE N 3 mg/m®, NOx ¥R
142 mg/im®, BMET (B K0S S H bR (BG13271-2004)) FILE (11 51
HEBBRAE COLBHAE 10D,

(3) MUK M B AR RGN HBR A2, BV Z 8 B A
PR, B ZCRMENZ &Ry, HERADeRE 85%Lh b, nLIER#E 5
TCK B A, (B A UG S AR R ) K R AT B AR 3, JRBIELS, AR
HEBAS A A o 35 A ASBRAD AR 0 3 B e iR i 2K 7 X, B UE AR
W i B R REAR R . AT SRR BRI BR AR RCR ik 99%L b
2 JE B R AR 2R ol 25 mgim®, AR T CRR TR AT S HE IR v
(GB13271-2004)) HH7E FIHFE I PR AR

5.3 MkHSA

ARBUBCRAEL (BMF) HRARA . MR, B AR A B
Ml ARTF R 1K 6 t/h BMF ZE¥480 901, BMF RRLA 5 R8RS, T SEi ik

AR 3-8 Fion
3-8 AW TUSIRRL S RAR A Rk ) AR L A
Tt H BMF L RIRA SE
fY (kcal/kg, kcal/m®) 4100 9600 8500 10200
TmE (%) 0.03~0.06 1~3 0.01~0.02 | 0.06~0.08
g (Jt/kg, T6m®) 1.15 4 4.25 6
Bl R (%) 86 90 90 90
MZEVUREFER (kg m®) 172 69 78 65
WV UREL ] (Do) 198 276 331 390
R A (%) 100 139 167 197

M ERATH, ARBUBRORE S Fah . RARSCRSEMA L, R A sl ik

28% . 40% F149% .

AT, AR LA H R, LIRS IR,

WREFFRIAN RS . 4

Il 9 963 DX AR5 % Bl v A DA, 428 P SR A I DR e R 7 b [
KJESEBE T /T LB SRR B ) o AW BT AR E by — bl KRS ) A i
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WRENE, HABRPA. BRAAK SRR, (K NOX JRBEZEIRHA, T LUBARHR |
HINERR T, AR AR RIS, %R SO2. NOX. #ERVEA B
(VOC) AUk (PM10. PM2.5), JABEKFEV5Hs, HAXEREMNIEN,
IR RESIL COp ZHEIS. BMUE AR IETEHES AR L B e, &
BRI R

(=) YR SRBREHRHE R S5 R B 20 H

W CEYRBE R T R, 2015 SRR (1 s LR P BNk 3
1000 Jy Mo I [T B 43 BT I AN FH et s B ik e g AU dE g 1000 5
Wl 5 T i R e P i/ P JH A4 5 G R P R R AR 0 0 (At R AR A R 0% e
Tk D (R R IR0 13 eI . S ok, 3BT I 1000 J7 I B R} PR A7
il T BN 5 AR o

1. BRI

1.1 LAl it e

LA 2013 4F R B UEAE, 2015 400 HARME . AEW) BUSURRRLF3 FAE L) 14.65
MJ/kg (3500 kcal/kg) i, HBERHELL 20.93 MI/kg (5000 keal/kg) it. #7205
A FH &R 1 2250, W) 1000 J7 W g BURARL R AR 700 7 A AR (500 J7MiARHERE) .
PR 1R 5 5k 0.8%.

HHT, BRI B by R R il M B R B e F

D JHARVREEL, DU, s S sl A A B b O =

2) TAABRIVA BLLMICERE . AR B AR — AR BRI R L 20k

3) BEA YA B MR EURPEE AR N =

4) “HEAMRARBUR B AR

SEUEAE BRI VAR K05 e sl IR SR A 1 W3R 3-9.

F 3-9  FRUEFEIARE TV A b R0 B s i FE ARG Ol

V5 At E A HEVG R AL kot Bt 5 Lg%
Bk 4 7.6 30

JH R kR4 3.2 65
LA AR R 2 0.38 5

AR TCA B 3 B 16S 90
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TP ko 4.8S 10

ToAR Ui va B 2.94 80
AN

REIRE 2.06 20
=R AR TeA iy 763 BE 1871 100

Ve ARG RECCVE P GRE HOh 0.8% THEE, Lt FRAERE AL BicHE G 1 2.62t THET

1.2 W BRI K G R s 22

WIRTRTIR, AR s R e e T B B RS T, T e R+ A AR R AR £
ARBEATHHACBR 2, RIRI AL i K0 B iscbr v (GB13271-2014)) X SO2.
NOx HMUBURL) e B I HETBORAE 2K o PRI, A=W o e Bk i R <0 e
IR B8 G o AR P IR AR HE B, % SO NOX Jo A Ui v BRAE

1.3 A=W B B T R B R AR 2

MR 3-9 rh RS BRI IR Ik £, BEEAE Tl B K= %
YA R 7 L (31D,

W, :CXZm:(Pi,k X/Ii,k)XJ-O_S (3-1

k=1

A

W, KT 9 i RSO, U4

C o MR B AR R, 4T

P ARG R i RE K SR BRI RS R EL kalt

Ay ARG H) 1 R K FSIEERHE T 5 I L], %

NIPSPNQREE SEELE Y e S

2. EBEVSHYIRIEHRE 70

2.1 ") SO R AR B0 K S5 e kb 70 o

£ 2015 FH I 1000 J7 s AU o S LA oF AR B AR R
RS A 2D O TR IL, B 1000 J7 i p R R4 T R A
BHR G AR BEAEE R . 2013 SEA RS 700 J7 ARt s A K B b AN 1
WG AR E A0S, HE 2014 FJR A ALY R AR b P . XA AT
HioK (1) 2015 435 Bl fe ot SRR AR IR 1K) e KRV 7 - 2015 7))
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K312 RAFYIRSAT SRR B HFCR 2 A7 kit

i H

INAERERT

B N iiTis

CEN T

S

9.64

5.26

6.04

11

HI3& 3-12 IARAEDIRSAT B R AR L HEBCR BT LAV S K R A RS FT
TN A T B RRE, AR A2 ) T A AR 5 T Rl 7 00 o SR A s A
AMERERIREAT T, #1000 7l KAEFT I L e BB Dol skt ks
TR ARG A SRS 00 s R ORI T B ROk 88 Al 175 200, P R 242 i
U2 3-13 Fin.

W 313 LY TP ) TIPS G IR G 0

EET i IR AT AR
1000 5.26 0.11 5.15

s | CERBSFD | | |
11300 76.86 4.29 72.57

HZe 3-13 J 40,k T B ISP AME R AR AAE RS FE = A A ) A A5 PR B 1
IRy KEREFT I LR R A Bk, A R KT

3. HREFFERAME

F 1000 J3 il A= 49) JFS R RS AR 700 J7 BRI, nTekdE 2.95 Jr iR 7.48
Ji SO, 0.91 J5 i NOXo A=W s LM I I BERR A, T AN T 22 0 JBi i o
WUR AU RO e, DUPIR SR A0 30k 3] e 2R AR b 1)K =00 B HETBOK
S, R S E A R — FE R AR, B EINK SO, Fil NOX f)¥A 21
JIBE, SRR R, WIS A . BANE B AR . DO R BT, bR e
VAR IISAT SR — B W A (W3R 3-14).,

& 3-14 PRIEHR Ik B RIS S HEIOR I B 3B AT A

2015 4F

15 944 ; —
b e N MR BB AT A
WHER BT 1) | ERIZAT 9 H (ot 75 944) 7 70)

PN 2.95 960 2832

SO, 7.48 4500 33660

NOXx 0.91 3330 3030

&1l — — 39522
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(1) BRI B b 230 2 A=) o s R b i 2R HEISOKSY - 75 Z40ekcHE 2.95
WA, PRI AR IR PR R B 4 RIS AT Ay 2832 J7 G
(2) PRBAR I ELA B A1) SO R A SO, HETBUKY, 75 Bkt 7.48 J5
i SOy, A MR 2 FFI8 1T A<y 33660 J1 It
(3) RIS BLA B W) s AR B NOX HFIBUKY, 75 2808 0.91
J7 ti NOx, PR A A R B 2% AF I8 4T A 3030 7 I
HERT L, FH 1000 3 e A=) 5 e B RH AR 700 5 IEBRAEE, kel i e
PRIy, 548 T BB A 1 £ (R B R4 36690 J7 T AT 2 H -
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7 AFAEVF RO 2 0] o A UR RS R EE RS R =M e v 113k — S8 S ) 7
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WRARE, 1T AR D IR AR B HE IS 2.95 T EAEAY L 7.48 T SO, 0.91 J7 Ml NOX.
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] 5K REU S PRI R AP I 5 AT 1 O T IF REAE M) i R R i flE Ao
O H @AY, F) 2015 R EAE A E R 120 ANV TSR AS R b
PORTEIH, BHEBL 50 1470 XRZFERITIRKERBAEN B fERyiid s
A e YR | & g N7 N v B IR B A b S S 27 R 1 I i N RSB
AR 22 00, = A A Bl e i) K In o DRI, AT T T80 1) 2K e Jmy P A B £k
PN —NEIREME L 5N, W SEIR 7RI H AT I s PR A, Bl R
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