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(57) Abstract: An AC plasma ejection gun and its power supply method and a pulverized coal burner are provided. The

¥ ejection gun includes a power supply device, a front electrode and a rear electrode which are electrically conductive. The
€73 power supply device includes a live wire and a null line. A front chamber is set inside the front electrode. A nozzle is set at

the outlet end of the front electrode and the nozzle is connected with the front chamber. An air inlet pipe is set at the inlet end
@ of the front electrode and the air inlet pipe is connected with the front chamber. Compressed air may be injected into the front
@ chamber through the air inlet port. The null line is connected with the front electrode. The rear electrode is connected with
a\ the inlet end of the front electrode by an insulating ring. There is a gap between the front electrode and the rear electrode.
& The live wire is connected with the rear electrode. Arc between the front electrode and the rear electrode discharges, and the
o compressed air is ionized into plasma in the gap of the front electrode and the rear electrode. The plasma is discharged from

the nozzle via the front chamber. The ejection gun in present invention can work with small current and large power, so that

O the useful life of the plasma ejection gun is extended.
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Box No. I  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:
1. [0 ClaimsNos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. O ClaimsNos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. [0 ClaimsNos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The first invention: claims 1-16 and claim 30, an AC plasma ejection gun and its power supply method.

The second invention: 17-29, a pulverized coal burner with an AC plasma ejection gun.

The same or corresponding technical features between the first invention and the second invention are an AC plasma ejection gun
claimed by any of claims 1-8. Because claims 1-8 do not involve an inventive step, the same or corresponding technical features of the

first invention and the second invention do not make a contribution over the prior art and can not be considered as special technical
features. So the first invention and the second invention do not meet the requirements of unity of inventions as defined in Rules 13.1 PCT.

1. 0 Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. @ Asall searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fee.

3. [0 As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. 0 No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on protest [0 The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

[0 The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

[0 No protest accompanied the payment of additional search fees.
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WPI, EPODOC, PAJ, CNPAT, CNKI: plasma, gun, torch, coal, bumer, combus+, AC, alternat+, current, separat+, speed+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

(21.11.2007) page 2 paragraphs 3-6, figure 1

PX CN101309546A (BEIJTING GUANGYAO ELECTRICITY POWER EQUIP COLTD) 19 1-8
INovember 2008 (19.11.2008) claims 1-11, pages 4-6 of specification, figures 1-6

PX CN101216183ABEIING GUANGYAO ENVIRONMENTAL ENG CO LTD) 09 July 1-3,5-8
2008(09.07.2008) claims 1-2, page 3 line 25 to page 5 line 6, figures 1-2

Y CN200980199Y(SPACEFLIGHT AIR POWERED TECH ACADEME) 21 November 2007 1-30

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L” document which may throw doubts on priority claim (S) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T> later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“& “document member of the same patent family

Date of the actual completion of the international search

05 March 2009 (05.03.2009)

Date of mailing of the international search report

26 Mar. 2009 (26.03.2009)

IName and mailing address of the ISA/CN

The State Intellectual Property Office, the P.R.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer
Yu Lina
Telephone No. (86-10)62413284

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2008/073545

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

paragraphs 1-3. figure 1

Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

v [US3024350A (UNION CARBIDE CORP) 06 March 1962 (06.03.1962) column 2, lines 1-58,) 130
figures 1,4,5

% CHEN Yili et al, Experimental Study on Direct Igniting Pulverized Coal by High Energy Arc, 4
[Electric Power, June 1981, No. 5, pages 54-56

v CN2348962Y(UNIV HARBIN POLY TECHNIC) 17 November 1999 (17.11.1999) page 1 9.16.30
paragraph 4 to page 2 paragraph 1, figure 1 ’

v CN200961855Y(XUZHOU COMBUSTION CONTROL RES INST CO LTD) 17 October 17-21.26-29
2007 (17.10.2007) paragraph 1 to the last paragraph of specification, figure 1 ’

v SUN Chaofan et al, Technical Principle and Application Research of Plasma Ignition Bumer, 2129
Guangdong Electric Power, January 2005, Vol. 18, No. 1, pages 19-22 ’

v CN1786579A(AIPEIX SCI & TECH BELIING CO LTD) 14 June 2006 (14.06.2006) page 3 29.29

Form PCT/ISA/210 (continuation of second sheet ) (April 2007)




INTERNATIONAL SEARCH REPORT

) ) International application No.
Information on patent family members

PCT/CN2008/073545
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN101309546A 19.11.2008 NONE
CN101216183A 09.07.2008 NONE
CN200980199Y 21.11.2007 NONE
US3024350A 06.03.1962 NONE
CN2348962Y 17.11.1999 NONE
CN200961855Y 17.10.2007 NONE
CN1786579A 14.06.2006 CN100406804C 30.07.2008

Form PCT/ISA/210 (patent family annex) (April 2007)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2008/073545

CLASSIFICATION OF SUBJECT MATTER

HOSH 1/32 (2006.01) 1
HOSH 1/28 (2006.01) 1
HOSH 1/36 (2006.01) 1
F23D 1/00 (2006.01) 1
HO2M 5/12 (2006.01) i
HO2M 5/16 (2006.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

Form PCT/ISA/210 (extra sheet) (April 2007)



EfrHRiES
PRIE Rk & PCT/CN2008/073545

B XTRENFERTEEARETRNENGEE 1 RE 21N)

420 17Q)@) R AN E R AN E i Z IR E B a0 T
L O Ak
PRUMEA T R EIAZOR A E i R A TR R A -, B

2. [ Ak
P EA T J 2 B B B P AT S E R SR B0y, AR T AT A B I E R 2R
H AR

3.0 BURIEK:

RN EN RN ERRER, I BB A0 6.4(a)2F 2 FUMEE 3 AR ERIES .

FIE XTRZAAP—MHHIEREEE 1 TE 3L
A E ks R A IZE bR B R I Z TUR B, R
HIE: BORIEK 1-16,30, ATTEEE TR KAt ik,
IR BORIESR 17-29, BAZTRE B R IR b 28
BT 5 —IRUR BRI SR 300 B 2 [ AR [P BRAE S FROARFAE Oy« ORI ZESR 1—8 RIS S B T Ae, AR
TR 1 -8 AEZANGEME. Fith, PR A A B A& AR 808 R 00 2 B, AR & R —M, ARFFE PCT
SESEHEANN 13.1 B o

L OO 7 o NI AN T R 2 WA R 9%, A [ A s 1 i xR A R AR 2K

2. X AT EHAT A B d K I 2 5 S R B 2 T R R A B R AT R R, REFR R PR
T FGAAEAT BN B

3. 00 i T ERiE AL G ah T R B SR A M IR R 9, AR Bk F S A K T 2 A AR 2K
B AR, AR 2K

4. 0O FEARL AP ER I R 5. B, A B AR A O SR SRk TR R KR
EZK I HIBUR LKA -

XFRIEIRA: [ i A 7k 2, FINERA 7R, a0 7 R,
L1 AB A TR R, FIRRAS T W, (BRSNS,
L1 Sz 2 R RIMA

PCT/ISA/210 F(A 1 TLHIEETLI(2)) (2008 7 A)




i

ERRIRE PCT/CN2008/073545

A, ETHHE
Z WL I L
YR E Br G R 2R R APC) kA 7 B 7 fE B 58 0 250 TPC IR 4028

B. &

R 2R 5o AR PR B SCRR (b W1 7 AR e 73 2R 5 )
IPC: HOSH 1/-, F23Q 7/-, F23Q 9/-, F23D 1/-, HO2M 5/-B23K 10/-

B A 2R T A A R S5 R BRUSE SRk B 7 s 2R SRR

5 1 ey 22 I 2 [ (1 P - 200 e CBOs R ) A2 A, A IS 3R] CnfiE D )
WPI, EPODOC, PAJ, CNPAT, CNKI: plasma, gun, torch, coal, burner, combus+, AC, alternat+, current, separat+,
speed+, B E T, A, A, &, BRES OB, R, wWOE, BE

C. HxXxxH
S FURSCHE, BN, SRS ETE B GIIESN
PX CN101309546A (ALEEREER R &G RAE) 19.11 A 2008 (19.11.2008) AAIEE| 1-8
K1—11, WHABE4—6 T, HE1—6
PX CN101216183ACE R Y I E TAAF R A ) 09.7 A 2008 (09.07.2008) #FIEK| 1-3,5-8
12, BRI T 25 TRE S WH 61T, ME 12
Y CN200980199Y (R R & S35 HHARWIFTR) 21.11 H 2007 (21.11.2007) 1-30
WABE 2B I B—Ho &k, K
Y US3024350A (UNION CARBIDE CORP) 06.3 A 1962 (06.03.1962) #H %5 2 £ 1-30
F1ITRE 384T, ML, 4, 5
Y WRCAEEAE, o al dal B nUsR I IR BOA 7T, ThIEfE ) 1981 F 6 H, #5H,| 4
54—56 T
X A STEAE C RS TUR X e R

“T” EHRIEHEIEREZ Eafn, 5HiEA A, EX7T

* SISO R AR,

“A” NAAFRRARRINARTR T IA AR eREHISC

“E” EEpREEH IR AR CRAE A

“L7 AT RERTL S ACE SR A BE 1304, BUOARRRE 5 — R
SIS I AT T 5] 9 2 R ARy 7R 28 o 1 5
ARISCAT

“O7 BRARAT, M. RESHATT NATFHSC

“P7 A H AT EBR HE A EE T HTESR KRS H BT

TR 2 B R P K FE SO

X7 R RIAHREISCME, BRSSO, A ER R
I BIAS R B BRI AN A Q3

“Y” FRAMREISCE, Hinscib S SR 2RIt
B 6 It HOZA G a0 T A GUEEAR A R o 5 5 L,
ZORGRA YR BA RIEE

“&” [RIRE RIS

Prer 28 5K b 5 ) H 3
05.3 H 2009 (05.03.2009)

BrierZR i o 2 H S
26.3 J1 2009 (26.03.2009)

FRAE A PRGN E K AR AR (ISA/CN)
T A6 R TEE X & [T I3 6 5 100088

fFES:  (86-10)62019451

RAUE R

R
HiESHE: (86-10) 62413284

PCT/ISA/210 FR(Z5 2 T0) (2008 £ 7 H)




_ El Fr g5
PR RIS PCT/CN2008/073545
C(%E). tHECHE
*x SIRSCE, IR, FEPMECERE EES |
Y CN2348962Y (W5 /RIE Tk K££) 17.11 A 1999 (17.11.1999) A 1 W 4 B 9-16,30
—E2THE R, HE L
Y CN200961855Y (TR M Bk e HITT R B A BR A 1) 17.10 A 2007 (17.10.2007) 1i.5H 17-21,26-29
FHEIR-—RE1ER, HHE!1
Y PMEEFLEE, BT RO B B AR R 3 e LR AR5, T ARE ), 2005 4 1 21,29

H, 18%, 518, 19221

Y CN1786579ACKE A e HiRkRE (dbpt) HRR ) 14.6 B 2006 (14.06.2006) 1HA 22-29
BHEIWFE 13Kk, ME

PCT/ISA/210 FR(5 2 TLELT) (2008 £ 7 A)




7. B 5 2
ﬂfggjj g@% f:; E EFIPléjf“/CNzoo8/073545
SRR VSLIEE: G AT
LRI
CN101309546A 19.11.2008 3[3
CNI101216183A 09.07.2008 I
CN200980199Y 21.11.2007 yn
US3024350A 06.03.1962 n
CN2348962Y 17.11.1999 ?li‘
CN200961855Y 17.10.2007 I
CN1786579A 14.06.2006 CN100406804C 30.07.2008

PCT/ISA/210 FR(FMEE I (2008 7 B)




) 5 b 5
PRI EIR & PCT/CN2008/073545

EFMDR

HOSH 1/32 (2006.01) i

HOSH 1/28 (2006.01) i

HOS5H 1/36 (2006.01) i

F23D 1/00 (2006.01) i

HO2M 5/12 (2006.01) i

HO2M 5/16 (2006.01) i

{2 B s M 93 2SR (IPC) R AT 4 I 5 3240 TPC P A 732

PCT/ISA/210 FR(HINTT) (2008 ££7 H)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report

