© 2014/015733 A1 I 0O O 00 O RO 0 O

(12) EREFEERLYF A HHERRR R

0 00 00O O
10 BEFEAHS
WO 2014/015733 Al

(51

eay)
(22)
(25)
(26)
(30)

1

(72

74

201210257913.2 2012 4F 7 H 24 H (24.07.2012) CN

B A: B3 K% (TONGIJI UNIVERSITY)
[CN/CNT, 2 B _E 3 T #38 [X VU-F #§ 1239 5, Shang-
hai 200092 (CN).

RN BRI (CHEN, Yinguang), T [E L1 #
T X P F 5% 1239 5, Shanghai 200092 (CN).  EfF
EE (WANG, Huaichen); 7 [E F g 7 # 3 X [ ~F- i
1239 ‘5, Shanghai 200092 (CN). #¥k (ZHAO, Shu);
Ho [ g T X VU F #% 1239 5, Shanghai 200092
(CN). HFAM (MENG, Fansong); 11 [H F i #il
X PUF% 1239 5, Shanghai 200092 (CN).

REAN: LREELTRARELERAT (SHANGHAI
ZHI XIN PATENT AGENT LTD.); F E i T1RIC

X Rt 1223 5 2 42 KJE 26 #£, Shanghai 200032
(CN).

(8D

(19) HES5TRP=AUELR >
H B R é
SR/ y”
«3) ERATH =
20141 A 30 H (30.01.2014) wWiPO | PCT
HiRERISKE:
CO2F 3/28 (2006.01)
HEREES: PCT/CN2013/077839
HERERIER: 2013 4F 6 25 H (25.06.2013)
HEES: HiC
ATER: 3L
PRI

(84)

melE R ERN, ERE MR E R E
#): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FL GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU,
LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA,
RO, RS, RU, RW, SC, SD, SE, SG, SK, SL, SM, ST, SV,
SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, ZA, ZM, ZW o

melE R ERW, ZERE MR 4
#"): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SD, SL, SZ, TZ, UG, ZM, ZW), BRIl (AM, AZ,
BY, KG, KZ, RU, TJ, TM), BX#ll (AL, AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE,
IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

RIS 4.17 BFE Y.

KT HIENENHRIE P T T RGN 4.17Gi))
KRN BRI 4.17(iv))

EERAT:

L b R 5 (R 2088 21 25 (3)-

(54) Title: BIOLOGICAL DENITROGENATION METHOD USING SLOW RELEASE SOLID CARBON SOURCE
(54) RUIBHR  — T e E A BIRHE AT AE MR )7 725

(57) Abstract: A denitrification denitrogenation method for nitrate polluted water using slow release carbon source comprises the
following step: adding cassava grain stillage to the nitrate polluted water for performing denitrification process. It utilizes the organ -
ic carbon slowly released in water by cassava grain stillage as microbial denitrification carbon source to achieve biological denitro -
genation. Furthermore, the cassava grain stillage losing the function of releasing carbon can be degraded naturally in the environ -
ment, and thus not cause secondary pollution.

(57) THEE: — bR FH R VRN A2 IR 3675 e K AR AT IS IR B 7 v, B DA TR AD R, [ 2 i mR ks 4
A I DR 5K AT IR AL B . FOB I AR W AL /K T S8 B MUBRATE 9T E VR A AL B U
IERIAD R H B, T E R SRR RE RO R AT IR P AR AR, AR IR



WO 2014/015733 PCT/CN2013/077839

AR Y SR [ AR T S A T AL R R T i

B AL

AR JE T IS RAP B AR, I S —F R G2 R [ AR BEAT S2 A IR #h V5 Gk AR A4
U T
oA

HAT, AaREokiZ ) 5 5 38 S T K AR 52 207 B ARIR #hm 4y, AT B KIS
2N T AR BRI, BRIGRAEAR KRR gl 7 ATROK 2240 AR IIER N i & R
MRihoy R R AL FURE, HEAiE. REFRE IR Ph o 245 PR HES SRR K Th Al IR
R NVAR T 10mg/Le HHT, ZBKAETHIMEEAREZMTE, flin. B8k, R
EL AR AR AT, AAR A SR ARSI 2
Kk

PR AE SRS AL Ve TR B RS AR % 48 8 5 I R (NOs —NO, —NO
—N,0—>Ny) , GFEEAE— R A B N FREATH) (L SCHR Process Biochemistry , 2006,
41:1289-1295) . fEBEANGIE LR, AN BT T EA R R d 1, (H2
HTBIEAE, &AM SCR AT . KA LK, T4 m AR, A3 H
BE . CRRSFMATIIEAE A Rk o X LE R A TR H A PR B2 T A B R A4 R
B EAAAER N B LA BOMIRESNE St il — k05 G55 ol /L

[ AR PR LA SRR R T, — IR B0 5 AT R U . REAT Sk I PR A AT AR
s SIS G AR S AR BhiT R KA SO R . [ ASBRISA IR 2 B, BdE, AN LARK
3B (L SCHR Bioresource Technology , 2011,102:8835-8838) 5 AR T4k A4 R NAEE
HHE . W (ILSCHR Process Biochemistry , 2006, 41: 1539-1544) %5, HAr, AT & i &
BV FCRURL LR HRE i A #81), PT ASRAR SR O B E8OR AR AR P AR S8 o

REAER— R TR, Hekh & e E, & DI AR —MEE R . RN
KR AR SWREE S, LR EKR, FBEES NA%R. KAREEAIY (OLSCHR
Bioresource Technology ,2000, 74: 81-87) o {HEHFI A1, AR W HFHAVE A A4 KO A &
SRR [ A B U R T



WO 2014/015733 PCT/CN2013/077839

RN

AW H BITE T 0 ve IRIRAT H AR R B4 i A — R A 2 A 08 v Bk AR 1 AR i T
2, AZTTVER AR SRR AR SO A IR ] Bt , A 52 A R bV Qe A AR AR IR &L, R
B4 K (YA PR I — 4 SRR AR IR 12

S EIRE R, ARIIRAHLL R %

— PO E IR TR KA E T, BE LR PR ) 2 AR YT B K A T IR 5
PR EAT R B UAL 2

BT 1) 52 il 1R £h 5 G 1 K AR AR A BE Ay LA R 2R v Pl 2~80mg/L.

FITR ( A SIS RE T I N 2 5 2 A PR ks YRR R R S B R Lol 3:1~150:1, ik
M 15:1~25:1 (RMRIEAR PR SR E N 15~25g REWHE/g NO;—N ).

JIT I () i AL BR K A BRI R] O 6-18 R

JIT IR R o AL B AR BRI [R] R 14 K.

JITIR O AL BRI BE O 5~30°C, ik 20°C.

AR B AR R T 32 AR A V5 G i AR TG K AR T, BT TR 52 A R R v YL I 7Kk Ak
#RT LA, AR K

AR BRI AE ) A R R A SRS E D I R A, A RR B A N 752

1k, GRERARE BB B LR, NO; =NO» —NO—N,0—Nao 3 [ 2 WAL A 42

FER A, me BRI AR AR AL IR, 10 A S5 A 1 R Y Gl O JLRp e a2 18 ) R 3t
B, M SEIUBE R AEH], IR SO T AR GEi SRR IR AU BN Rk 5o

AR EIE AR SE s AR R T, N RAE AR PSR BRI S, A — 2 &
AR Z RIS AR RS A S BT MU A E A A A AL eI, 18
IR BT

(1 DRI K AR AP IR Eh v GAR A T — Al R A AR I, BRI O R T
ASBRYR T B IR A SR o T IR BN A W ] AR IR, T LAZR e . R IREICAT B
Wi, PRACERRL. FPEERI B Sioh, Rl A LA AR 2 COD WRE th Bk, HAEH K
EREINBE ), W AEMETH BARBEMR, AR g5,

(2) $RAL T — Z BRI IR SRS VBT A2, AR 1 SR AR B T A U A 1)
gt

(3) WHJE ARZFNREATED B, ROV R T4 Y s8R IR Ja nl4E B
R BRI, R



WO 2014/015733 PCT/CN2013/077839

H A S5 5

NG SHERE DTG LA, BB T2 R S U S T AR Ul B AR R B
IFAEFEAR T AR
S 1

2 0.02g/L H N AR ZWRE (TR M C32.33%. N 0.6%. H5.16%) HABIHZS
FIRE N 2.0mg/L [FTEKBEEE H ORI SESAMEL S 10:1), BT 20CH
e, gt 14 Kjg, A EIRE N 025mg/L. WAHAZEN 0. COD 4 29mg/L, i
BN 87.5%. AT IIRE A AL RN 4%, RIS T4 22 fi5.

St 2

2 0.15g/L M AR Z WA SIS ZWIE A 10.0mg/L FE KBRS E S OR
R SMAEM TR 15:D, HAMBRERSES 1, 213 14 K5, WESMSERER
0.47mg/L. WAHAE N 0 COD 4 33mg/L, HZ MR AIE 95.3%. 11 ANGS I RE [0 R 2L 15
BEN 4%, AL T4 24 15,

St 3

2 0.25g/L HNEH AR Z RS EIRE R 10.0mg/L FE K DACE  ORS
WO S AR R Y 25:D), HAMERER SR 1, 2 14 K, WFHSEKRER
0.38mg/L. WAHAZE N 0. COD 4 34.8mg/L, HmAMAFTIE 96.2%. AN IITERE )% B 20
TR RN 4%, MRPem T4 24 £,

ST 4

2 0.5g/L FIFL N6 AR R HR N BIRH A EIRE A 10.0mg/L T E K b S i OR 2
PR SAEAREM TR LY 50:1, HAWRER G 1, 2 14 KRG, WHHEERE N
0.015mg/L. WAHZAE N 0. COD N 52.8mg/L, HZEMIEFRIE 99.8%. MM AN IITERE 1) i 20
WBEN 4%, AL E T4 25 5.

St 5

2 1.0g/L FIFL IS5 AR R N B EIRE A 10.0mg/L T E K b S i OR 2
PR SAEAERTE L 100:1D, HAMREFRSER 1, £ 14 K5, RSN
Omg/L. WAHAZE N 0. COD 4 66.4mg/L, FIMHSE DI LR MG RS K0 B4



WO 2014/015733 PCT/CN2013/077839

RN 4%, BORPER T4 25 47,

S 6

i 1.5g/L IS4G A ERE B BIRE A IR 10.0mg/L TR TE 7K AR b B h OR 2
PR SRR R 150:1), HAMRIER SR 1, 2 14 RE, WSS EKREA
Omg/L. WAHZAZE A 0. COD 4 104.4mg/L, KUMHSE I ZBR. A I0TRE 0T A I
BN 4%, MRS T4 25 15,

S 7

2 0.25g/L ECNM BN AR SRR A ESEIRE N 10.0mg/L TE KR E T ORE
PR SHAERBUELL N 25: D, BT 5CHEY, 2 14 K, WARHAEIKAE N 1.5mg/L.
AR N 0. COD A 31.5mg/L, A MAZIL 85%. T AU IEHE R FAE A N 4%,
BORFE = T4 21 15

STt 8

2 0.25g/L ECNM BN AR SRR A ESEIRE N 10.0mg/L TE KR E T ORE
PR S AR BUELL N 25:D, B T 30°CHEE T, 21 14 KJm, WARAHEEIKE A 0.28mg/L.
TEAHZAE A 0. COD 2 36.5mg/L, i ZMlit EFIE 97.2%. T AU IS R0 FZE 3 4%,
BORFE = T4 24 15

SR 9

2 0.25g/L RN A ZWRE BN B AEIRIE N 40.0mg/L FE KBRS B OR
B LA R UR LY 6.25:1), HARRIERISEHER] 1, &1 14 K, WRHSEWHRE N
22.75mg/L. WAHAZE N 0. COD 4 36.32mg/L, HmAMERIZE 43.1%. 1A RS 5 i
WA 4%, RRPEE T4 11 1.

S 10

Fi2 0.5g/L [N 2K AR SR B B A EIRFE R 40.0me/L [RTE KBS E h ORE
PR SRR BUELL Y 12.5:D, HARRER S 1, 20k 14 RE, WSS EKREA
8.84mg/L. WAHAE N 0. COD 4 433mg/L, TAMAETIEL 77.9%. TAGS INTRE (1% B4
WEEN 4%, MRPem T4 19 fis.

SETE] 11



WO 2014/015733 PCT/CN2013/077839
5

2 1.0g/L FIFL IS AR SR H N BIRE A EIRE A 40.0mg/L T E K b B i OR 2
PR SEAREM TR 25:D, HAWRER G 1, 2 14 KRG, WHHEERE N
0.075mg/L. WAHZAE N 0. COD N 64.8mg/L, HZEMIEFTIE 99.8%. MM ANGS IITERE 1) i 21
TR EN 4%, MRPem T4 25 fif.

S 12

2 1.5g/L IR AR R N BIRH A EIRE A 40.0mg/L T E K b B i OR 2
W SR FUE Y 37.5:D), HARRER SR 1, 2t 14 K5, WESMESERER
0.15mg/L. WASZAZE AN 0. COD N 114.4mg/L, HAMAEFTIE 99.6%. 1A IITERE )% i 21
TR EN 4%, MRPem T4 25 fif.

St 13

$2 2.0g/L FIFL IS AR R N BIRE A B E A 40.0mg/L T E K b B i OR 2
PR SAEAREM TR LY 50:1, HAWRER G 1, 2 14 KRG, WHHEERE N
0.11mg/L. WAHZAE N 0. COD 4 153.2mg/L, HAMAEFTIE 99.7%. 1A IITERE )5 i 20
TR EN 4%, MRPem T4 25 fif.

S 14

2 1.0g/L FIFL IS AR SR H N BIRE A EIRE A 40.0mg/L T E K b B i OR 2
PO S A RN FUE LY 25: D, BT 5CHET, £ 14 K5, WARHESEKRE R 2.6mg/L.
WAHAZE N 0. COD N 52mg/L, A MA L 93.5%. 1A IS 1 5 AR R N 4%,
BRFE = T4 23 15

S 15

H2 1.0g/L I A AR SR BN S A 40.0me/L (RIS AR RIS 8 rp OK
TR A TR L ) 25: D), B T 30°CERE, 204 14 K5, MRS EIREE Y Omg/L.
WAZSEN 0. COD Ky 68me/L, R WIRA R A ML I Ak o T ANV D078 1 6 P 20 I 8
4%, WORIRE T4 25 1.

SEHtE] 16
% 0.24¢g/L HE 0% AR ZPRE B RIHARIREE S 80.0mg/L HITE /KA FIAE E A OK
ERSEASERR RIS 3:D, HAhEERSDES 1, £ 14 K5, WIHHESERE N



WO 2014/015733 PCT/CN2013/077839
6

50.38mg/L. WAHAE N 0. COD 4 36.8mg/L, mEAMEFRIE 37%. AT 1) % HE 41
RN 4%, WRIEE T4 9 £

SEEf 17

2 1.5g/L RIS AR ZRE R N BIRH A EIK E A 80.0mg/L HITTIE /K b B i OR 2
WO S A EUR FUE EE Y 18.75:1), HAWERAERISEHM] 1, &0l 14 K5, WSMSERER
6.37mg/L. WASASE A 0. COD 4 72.4mg/L, HZMERIE 92.04%. AN TGRS (1) % BE 41
WBEN 4%, AL E T4 23 5.

ST 18

Fit 2.0g/L [N 2R AR SR B RIS EIREE R 80.0me/L (R TE KBTI E 1 ORH
WO S AR R Y 25:D), HAMERER SR 1, 2 14 K, WFHSEKRER
3.99mg/L. WASASE A 0. COD K 76.4mg/L, H#MiERIE 95.01%. I AN TGRS (1) % BE 41
WEEN 4%, MRPem T4 24 £,

S 19

2 1.5g/L RIS AR ZRE R N BIRH A EIK E A 80.0mg/L HITTIE /K b B i OR 2
TR S SAMREL R 18.75:1), BT 5CHEF, &t 14 Kjm, MEMSERE R
10.2mg/L. VAEAR A 0. COD 4 65.4mg/L, HAMERIE 87.25%. 1M ANGS 0 Rl ) HE 41
TR EN 4%, MRPem T4 22 £,

St 20

2 1.5g/L RIS AR ZRE R N BIRH A EIK E A 80.0mg/L HITTIE /K b B i OR 2
PSSR MR N 18.75:1), BT 30°CHE , 4k 14 K5, WEMSEIKER
42mg/L. WAEAE N 0. COD A 75mg/L, HAMIERIE 94.75%. [MIAEN IR 156 B 2 B
BEN 4%, AL T4 24 15,

R RS St A9 PR AR 3 o DA M T B AR S B AN 0 B A AR B . R
AR B AN 58 AR T LLZR S b 5o i e SR 9] Al 5 P B 25, AR S 0 B ) — R S Y,
FH 380 A St 1) g AN 0 22 ok B B Bl BRI, AR R B ASBR B S, AR A
AN GURIE AR B3 7%, AN B A A BH S0 Ji AU R 1307 25k ARG BSOS I A AE AR R B R R
HZ i



WO 2014/015733 PCT/CN2013/077839
7

A SR

L P SRR v AK W AR I R T, HURRAEAE T B DU PR, [ 32 IR 2Ry Y1ty
TKAR A IR SRS AT i A B

2ARIERCRIESR | PR a5, HARFIEAE T Pl (RS20 R Hh v e i K A4 R Ak B i
FLAHIR #h U 54 2~80mg/L.

BAREBCRIEER 1 FriR IR A T7E, HARREAE T PR iR STRE I I\ == 5 2 A R #h
V5 G R KAR TS B BT R 3:1~150:1

AMRIERCRIESR | PR a5, HARFIEAE T P (MR S5 (0 I\ 2t 15 32 il 1R 26
VG RKAR T A AS BN BT Ol 15:1~25:1,

SHREBCRIEE R 1 PR i E 0Tk, FORAELE T BTk i e ZUAR R R AL BRIN TR) 2 6-18 K.

6FRARBCRIEE SR | Tk e E 7%, FORRIEAE T P (00 U BRI AL FRIN R] 2 14 K

THARBCRIEE R 1 PriR i E 07, HAFEAE T Ik i I 3 iR e 5~30°C .

8. ARIEACRIER 1 Tk IR %, HARTEAE T Pk p B AL R R A 4 20°C.



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2013/077839

A. CLASSIFICATION OF SUBJECT MATTER

CO2F 3/28 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: CO2F 3

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
EPODOC, WPI, CNPAT, CNKI, ELSEVIER: nitrate nitrogen, ammonia nitrogen, solid, solid state, solid carbon source, lees liquid,
denitrification, denitrifying, denitrify+, stillage, distillery, cassava, grain, nitrate, carbon source, denitrify+ 2d promot+, denitrify+ 2d

accelerat+, cellulose, lignine, lignin, ethanol, alcohol+, beer, cerevisia

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
P, X CN 102826649 A (TONGIJI UNIVERSITY), 19 December 2012 (19.12.2012), claims 1-8 1-8

X XIE, L1, et al., Effect of carbon source and COD/NO3™-N ratio on anaerobic simultaneous 1-8
denitrification and methanogenesis for high-strength wastewater treatment. JOURNAL OF
BIOSCIENCE AND BIOENGINEERING, June 2012, vol. 113, no. 6, page 760, left
column, paragraphs 2-4, and figure 1, ISSN 1389-1723

X JP 2001-212594 A (KANSAI PAINT CO., LTD.), 07 August 2001 (07.08.2001), description, 1-8
paragraphs [0005]-[0008]

X SHAQO, Liu et al., Optimization of solid carbon source for denitrification of agriculture 1-8
wastes, CHINA ENVIRONMENTAL SCIENCE, May 2011, vol. 31, no. 5, page 748, right
column, paragraph 2 to page 749, paragraph 2, ISSN 1000-6923

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

27 August 2013 (27.08.2013)

Date of mailing of the international search report
10 October 2013 (10.10.2013)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
CAO, Meng

Telephone No.: (86-10) 62084995

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

(22.04.2003), the whole document

PCT/CN2013/077839
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
CN 102225807 A (ZHEN, Jianwei), 26 October 2011 (26.10.2011), claims 1-5 1-8
US 6551511 B1 (MATSUSHITA DENKI SANGYO KK et al.), 22 April 2003 1-8

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2013/077839
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 102826649 A 19.12.2012 None
JP2001-212594 A 07.08.2001 None
CN 102225807 A 26.10.2011 None

US 6551511 B1 22.04.2003 JP 2000334492 A 05.12.2000

JP 3298562 B2 02.07.2002

EP 1057787 A2 06.12.2000

EP 1057787 B1 21.03.2007

AT 57416 T 15.04.2007

DE 60033990 T2 31.01.2008

DE 60033990 E 03.05.2007

Form PCT/ISA/210 (patent family annex) (July 2009)




ERERRE

I
PCT/CN2013/077839

A, ERASE

CO2F 3/28 (2006.01) i
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: CO2F 3

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

75 H PR 2RI 2 ] A W T RO R R R A B, A AR 280 CanfEidd )

EPODOC, WPL, CNPAT, CNKI, ELSEVIER: B, SAsth, Bis, AR

MR, &R, [, [, B

WeE, RS, R, R, JERS, M, 27483, denitrification, denitrifying, denitrify+, stillage, distillery, cassava, grain

Jnitrate, carbon source, denitrify+ 2d promot+, denitrify+ 2d accelerat+, cellulose, lignine, lignin, ethanol, alcohol+, beer,

cerevisia

C. Xt
RO SISO, B, FEIIAR GBI EESIEIIE S
P, X CN 102826649 A ([FA5FK2) 19.12 H 2012 (19.12.2012) BUFIE R 1-8 1-8
X Li Xie, et al., Effect of carbon source and COD/NO; —N ratio on anaerobic 1-8

simultancous denitrification and methanogenesis for high-strength wastewater
treatment. Journal of Bioscience and Bioengineering. 6 F 2012, 113 %&, % 6
M, 28760 A2 2-4 Br Je I 1, ISSN1389-1723

X JP 2001-212594 A (KANSAI PAINT CO LTD) 07.8 H 2001 (07.08.2001) ii| 1-8

B4 [0005] 2 [0008]) EX

X A 25, RMEYBECE AR ILE, P EREREES 5 2011 31| 1-8

L, BSH, F 748 LA 2 BE R 749 1158 2 B, ISSN1000-6923

DA s pite C RIS TURB L

DX o e A

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” HEREHEMSERHZ G /A0, 5EiEA R, (2257

B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)

KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS
S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G

“&” AR A s

[ ey 28 SC B 5 T H 401
27.8 H 2013 (27.08.2013)

BrAer 2R o iy H 9
10.10 H 2013 (10.10.2013)

TSA/CN (2 FF FOHE 25 Hu .

H A N LI [ 5 0= AR

R E b BT e KB IR P 3 6 5 100088
HHES:  (86-10)62019451

A
HiESE: (86-10) 62084995

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)



E pr g5
PR RIR & PCT/CN2013/077839
C(%%). HEXH
EaRi) SUHSCrE, BER, fEHAMECBE FH GBI 2 5k
CN 102225807 A (FR#E ) 26.10 H 2011 (26.10.2011) AFIE K 1-5 1-8

(22.04.2003) 43¢

US 6551511 B1 (MATSUSHITA DENKI SANGYO KK %) 22.4 H 2003 1-8

PCT/ISA/210 FR(55 2 TUEETT) (2009 £ 7 A)




ERERRE

7

PR R A PCT/CN2013/077839
EESSR LY AT A AT
R

CN 102826649 A 19.12.2012 ¥
JP 2001-212594 A 07.08.2001 ¥
CN 102225807 A 26.10.2011 ¥

US 6551511 Bl 22.04.2003 JP 2000334492 A 05.12.2000

JP 3298562 B2 02.07.2002

EP 1057787 A2 06.12.2000

EP 1057787 B1 21.03.2007

AT 57416 T 15.04.2007

DE 60033990 T2 31.01.2008

DE 60033990 E 03.05.2007

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report

