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Abstract: In order to explore the impact and effectiveness of beer wastewater directly entering municipal sewage treatment
plants without pre—treatment, and achieve comprehensive utilization of carbon waste and turning waste into treasure, the arti-
cle takes Qingdao Beer (Suizhou) Co., Ltd. as an example, analyzes the comprehensive wastewater generated by the enterprise
and the operating data of the Suizhou sewage treatment plant in the previous year, and predicts the impact of beer wastewater
resource utilization on the sewage treatment plant. After the implementation of the project, data from one year of operation
was analyzed, summarized, and evaluated. The results showed that the predicted values were basically consistent with the actu-
al results. After the utilization of beer wastewater as a resource, the COD concentration in the wastewater treatment plant in-
creased by 18.93%. The carbon environment during wastewater operation was improved, and the operation was more stable.
The TN concentration in the effluent decreased from 9.50~20.77 mg/L to 8.78~12.7 mg/L, and 90% of the operationtime was
less than 10.0 mg/L, with the removal rate increased by 16.78 percentage points. CO, emissions decreased by 2 816 tons/year,
whihe saving 1.111 2 million yuan/year in costs.

Key words: beer wastewater; municipal sewage treatment plant; resource utilization

P E R G R G5 W, 2020 47 H E R 2
e E] 3 411.1%107 LY, #4218 1: 39 R K &,
ARG A A m MU K . MU R K T A R L
FA N, AR, RS A A W, & —
Pl 005 A B IR, AELHE e 5 204 5 A B A R ik
T BUE HEA T BU5 KA BE ) SR TR EE AL B, [P
A A3k T 75 K A 38 TR SRR i KA BT
PRI (C/N AN BB A2 10 207 SR ™ 4 S A V5 K A T

BRI, D9 T AR, 75 1 i S b i S fiF 1k
D8 P R B IR, A PRk K A SRR B HETC
SXAE A S BT R Al A AR BB X AR R K
PEATPUAL B, 7R R AR 1 /K5 mT AR A P TR S 3 R
B T ARSI, 0T 3 75 K A B A R R Bk R A
“WEANE” T AT EESNERRIR , AN T 3847 T,
1117 LW PR 2 TR M U e 23 X i 6 R 3R
Yy e — e S AR

(CRBERIZ S HEARYHEEER : (FIhE)http:/fiks.chinajournal.net.cn (FEi% ) 027-87643502 (B, F {54 ) hjkxyjs @vip.126.com

I 7a H#A : 2023-08-10; 1& 7] 2023-09-13

YER® A BRI (1972-) , 55, R AR, W, AR ERBE I TAF , (FL 1546 624928771 @qq.com; “lIAEF 2 , & P LRI, 2 N FFRE

WEI T, (FRTF546)47882610@qq.com.



222 IRERTS R A

£47%

ZA TSR, AR A L R W T Wl Ik
IKAED 157K AL PR b ST PR AT AT RS BRI
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1 #MRESH

1.1 THRIE T EAKILIK

TR 20164E 12 18 H @i r=, &t
fEJ12x10° L/a(FL 1), SEBRAE B8 J) 1x10° L/a(—
1), Al 52 T 180 A AN AT , AR & K i AR R R K
25 2%, Alb [ B —JE 3 000 m?/d 75 7K &b B f A
SEK ML RIDTI VR PR AR A i S ATt 2R
M TP A N 2, SR AAO T R AR
(Y % 7K AT T4 B, AT (R Tl ¥ G 1 HE b
YE D FNCTE A HE AR R 7K G ZK BT AR ) pH (6~9) Al
COD (<300 mg/L) ¥ hilbrvf . AL # i K 7K 38 1 5 5
B HEA T IG5 KA AT ER B AL, Ak A b
S5 AT, B K A X AR 1 L DR A AR
JSHECT H pH . COD ,BOD; . SS \NH,-N \ TP TN , & /& |
VFA #4740 7347
111 MR K™ A i

2020 4 A AR 7 A K B2 29.76 J7 m’, H 34k

FRK A 992 m*, WP Al Ry 25 A =il Hod
INBIK AR 2 A, R 3 805 m?, i KK K A A
67, 750373 m* (1),
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Bl , L% B pH . COD \NH;—N . TP F1 TN %5 5 i 455
AT AR (E 2) i LR 1. @8eit, A8k
k%5 K ) 2 pH Al COD, pH 35 FBl 7E 6.1~13.1 22 [i] ,
COD {5 FEI7E 1 080~3 560 mg/L 2 [8], 3z (W Tl v5
P HERObRAE ) R C5 K HE AR T /KB 7K Bibr o ) 45
TlbRIE
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1 H 4 Fr(COD=100)
BOHE AT 7 8 MR AT B 2 7

P2 R AR R IR KR

®1 SHERGTE

R lEE ! ST ITE
1 CoD ORI A2 S i B R T4 ) (H 828-2017)
2 NH:-N OB 2 I 44 FRFR B G R ) (HT 535-2009)
3 TN CORIFT RERGTIE Bl B R B T A28 A1 0 e B 1 ) (HT 636-2012)
4 TP CRITT R I 2 SHIR OB ) (GB 11893-1989)
5 pH OKBE pHAE AN E FBKZ:) (HI 1147-2020)

113 MBI AOK B TR AAO T2, S b5 TH 4 T 20k H i 4 DL

ML P 7K 28 Ak B S LR KOK T FE R RS, A1
pH 4 8.4,COD 4 22.4 mg/L,NH,-N /1.8 mg/L, TP
40.23 mg/L, TN 4 17.2 mg/L,

1.2 WiERARE AARIK

MG K A3 H TR 10 km?, 15 7K Ak # i

THEHLRE 10 J7 m*/d, e KA PR & 12 07 m'/d, kb 2R

b+ 2 2 % S8, K K B BT (OB T K A EE
I35 B W AR OPR 2 ) (GB 18918-2002) — 2 A i
PR, A I AT O E B HE KRR HE
1 J% /K ¥ pH.COD .NH,~N , TP, TN % & #5 7£ 17 ¥
534

.21 Tiys /KB b P
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1.2.2  WiV5/KALER) T HEAK KR
P& Bk 7K H pH, COD \NH,—N , TP, TN 3L 5 T
ShRiEAT M. Agiit, Kb pHEME D 7.20,COD
YI{E A 123.6 mg/L, NH,—N ¥J{H } 17.34 mg/L, TP )
{H4 2.47 mg/L, TN #J{E 4 20.88 mg/L(#2) .
1.2.3 TR H KK
e B /K pH ., COD \NH,—N . TP TN 3£+ 5 I
SRR T, Agiit, KK B H pH A M 6.91,
COD {4 21.6 mg/L, NH,-N {5 4 2.45 mg/L, TP
YIE}0.16 mg/L, TN YJ{E K 12.78 mg/L($3).,
1.3 908 B K 3T RACA] A TR
1.3 XSG KA B HE K K s e

K2 WimKEIE #kKER

ha=2 bz 7/ LNE| c/(mg-L™") ¥E/(mg-L™)
1 CcoD 111.0~140.1 123.6
2 NH,~N 13.15~21.84 17.34
3 TN 15.61~25.64 20.88
4 TP 1.78~3.24 2.47
5 pH 6.82~747 7.20
*R3  WiS/KAIET HKKR
i V5 H ¢/(mg-L™") Y /(mg-L™) LBRA%
1 CoD 18.3~35.4 21.6 82.52
2 NH,~N 0.29~4.61 2.45 85.87
3 TN 9.50~20.77 12.78 38.79
4 TP 0.11~0.24 0.16 93.52
5 pH 6.84~7.31 6.91 /

SCEE SR P 247305 0 T g T J 7K A S e
U8 EAEHE AT V5 K AL B XS AR B o R
AUF

C=(Qu(C=C)+Q.Co)IQ, (1)

(D), € o MU K B8 IR R JE X s
KA B 3 7K i B 5 e U AL, mg/L 5 Co 3¢ 7~ ML I
IKZ AL FRAMHER FE , mg/L 5 C 37 SIS I K B HEE
FE ,mg/L; C: 32 /n TG /KAL B Y Fir e /K R, mg/L;
O\ F /N ML 7K i, m’/d; Qo R Tl 5 7K AL 3T 3k K

% SR MU A PR AR TR B K TR il —
TR RR AR , 5 A HEAT R RT R S0 T A 7 A R
M), SR 22 e WL, SR T M R AR e A T it R A T
T B R , AT T00I R AN 2 B pHL, [ s 500 B
KRR F RPN R . 2715 « W PR /K ¢
UE AR F R 5 795 7K Ak B 2R K v R i coD ¥
145.7 mg/L, &5 T 17.90%; NH,—N #J{H 17.55 mg/L,
FEE T 1.21%; TP 2.50 mg/L, 452455 1 1.10%; TN 2
15 20.99 mg/L, #7551 0.53%. A #5 17 ¥5 7K kb 33

i, m’/d,

JBER TR BRAEL

T4 ZEFAXHISKSIE #KoKBRKE 22 miRn
s 15 YL H c/(mg-L™) ¥/ (mg-L™) SRR %
1 COD 130.8~165.2 145.7 +17.90
2 NH:—-N 13.31~22.10 17.55 +1.21
3 TN 15.69~25.78 20.99 +0.53
4 TP 1.82~3.34 2.50 +1.10

1.3.2 mi{g/KALHE) 5 e i

0.35 kg & 7K FTE 60% K758

225 8] M OC GBI B kL, 1 kg COD £ 7% 4

Q =0.35X% Ql(Cl_Co)

(2)
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K (2)H, O FrR MU R /K G A 5 i 5 /K Ak
PR HEING I, Va; Con TR, LATTI5 /K AL ERT
HMIFRAT— L ABRIETE , me/L s C 3R LR IE, DTt
W RK HHRREE T, mg/L; 0 3R R /K B m?/a.,

SR, TG KA PE) e 15 e 232 va.

2 ZERS5HMH
2.1 FERALA A ST F AR EL )T KR R FRE R

2.1.1  XFTTGKACER T K K 5 SR S

2021 410 H 75 55 0P (B ) A7 FRAA 72 7K B8 5
AR 3 B 7E Zad BT TEAGE Ry P ) Al
Ja T 1amilizty. ARE TG KA H T $2 gty —4FE A
B9 84, #E 7K COD ¥k BE ¥ {H M 147.0 mg/L, &5 T
18.93%; NH,—N {4 17.50 mg/L, #2551 0.92%; TP
PIE ] 2.49 mg/L, #2455 T 0.81%; TN {4 21.02 mg/L,
T 0.67%(F5),

x5 LZAEFAXHIS KGR HKKRIRELBREN

5 15 YL H c/(mg-L™) ¥/ (mg-L™) SRR /%
1 COD 124.6~162.1 147.0 +18.93
2 NH;-N 13.63~23.81 17.50 +0.92
3 TN 15.42~26.10 21.02 +0.67
4 TP 1.70~3.45 2.49 +0.81

2.1.2  XFTEKACERT T H K K 5 S BR S

ML I 7K o DR AR T 35 K AR BT H 7K K 5
FE DA AR e , RERIAE TN o REEA A AT
7K TN B 7E 9.50~20.77 mg/L 38 Bl N I shas ok,
R T B Ak AR IR, iR IR A T S R Ak
T 2T LA (Rl R RS T AN 55 5 R K

AR H ARG , 15 KAEHE) 7K o TN ik
JE AR AR L P 2= 8.78~12.7 mg/L [] , H. 90% iz 47t ]
fIKF10.0 mg/L(F6) , KBRFH 38.79% $ 5 2 55.57%,
P2 1 16.78 D H 73, RORFER T TN ARHAR X
B MIsfT455RE 51 A P K X NH,—N F1 TP 25
SRS &

x6 LZAFIAXHISAKGIER HKKRIRELEREN

hae) S e c/(mg-L™) H{E/(mg-L™) LBRAI%
1 CcoD 18.6~34.5 22.1 84.97
2 NH:-N 0.28~5.05 2.71 84.51
3 TN 8.78~12.72 9.34 55.57
4 TP 0.09~0.25 0.15 93.98

2.1.3  BIEALRI XS VG K AR BT U SEBRRZ R

WAL B2 7K B AL A IS T G K A 338 1S
Per=Afm ., WAETE ARG B SR N — R E ST,
SAEREHNTG YN 208 t, ST FE 232 t,
22 FRAHA AT T AR E

WL A7 7K R AT IR AR 5, T Mg ) A I
IKAZ R T TG K AL T B MR AT EE T Ak
PR, PR AT Al /D T R Ty Kk A B e A
e 2 7 A iR & SRR ) BT 22—, LS TR 00 2
TR 2115, SHEREEUEZHS RS
A i 6] T AR R AR A ™ M iR = SR HE O
Jrik ST GAT) )T R K R A b 3 — 4 Ak
fe D HE 1 o

E=(AX(B-C)x10°-D)x Hx[ (3)

K3 ERREE K P e A5, m*; A KAk
i, m*; B i 1 CODVEE , mg/L; C it H COD i
JE ,mg/L; D N5l COD, t; H h W ke 2240, R 48

FEAAE 0.25; T B IE H 1, R A8 B A E(E 0.8,
G=EXF (4)
K (), G W BT & B R G F
FH e P4 4 BR 70 1 VB 34 (GWP) A, BBUMH 21, ML % 7K
FEEAL RS0 T 2 816 t — A ALRRHEIL
2.3 FRACH A A E TR
231 MR A2
ML PR A IRAL A S 3D T B TG KA B
BATIT T AN T AR DL Rk & 4 2 FH o AR IS
AP 55 FRFEXT L B, — AR 24 42.78 T3 oG, T
FG KA RLA 1.28 T6/m’
232 THIGKAERR) T A A
VG KA BT FES AT YR K S, Bilias 2w
S BTN, AR IR R IE D, H KK
TN W 32 i 3l R MR I FLRARR T fa , N 5% 55 3l B2 A5
B o AR AL S5 R FXT L R, — AR
249 68.34 J1 70, YA A1 2975 /K Ab #2% 0.019 78/m’,
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3.1 4

DL 5 MR (B N ) A BR 2 RN B M T B3 K
AR A BFSE RTS8 2o R R Al A R R K LA
Fl5 K AR T 3 K AT B HEAT 43 A, T % I
AR FHRCR BT HE 1T 1 a 85508 X 3000 255 S ik
1T TR, S BRas SR AT R0OR S AR — B, R ITIE
BT M K B R AL A AE R R BT AT R R
Fhoslias ARCR L, R Ak XUy BEE R A
o

(1) ekse 1 V5 KA HE ) A RR TR EE #2580 T TN
EBRR, MR K L B ZE R IR KR
WHEK ALk IR , AT DR K A Z R
PRI LA B A 16 7K o 2B 0 22 A TR AR SR
P RE TR AR I FHAR 1 OIS 2RI B AR AR ML U
i BRERER MRS R K BEIRAR A TS v T TS K
ARER)HEAK H Y C/N L, B T TS 7K AR BR ) YRR IR ER
BE  ARE T A Y 0 WRA I S A s e, A TS
HIRAERK . FIAMEN K G H5 KA EET 7K H TN
e 9.50~20.77 mg/L [% % 8.78~12.7 mg/L, H.90%
B AT I T 10.0 mg/L, 25 4 3% 1 38.79% 42 55 &
55.57%, 1w T 16.78 1 41 sl o 55 B E B P I8 7K
S P BT) S A AR

()T TR 38N T 253k ak o M IR K ¢
TEACRI G, )0 T A Js KA B i A T s
FL BRI T RAR DL B 15 4 24 9% 42.78 J7 ot /a, T
5 KA IR A 1.28 T0/m’*, T {5 K AL BR) s /b A
IR 68.34 J7 JG/a, Y154 K5 K AL BEE% 0.019 J6/m®, A
55 TR AN AT 15 7K b BRI5E 28 RS SR 104 T ok
VR R 5 ke A ) 42 9% A, Al 305 715 29 WA 111,12
Tt

(3D T HE Y i T 5 & . BRI A
Je MR ) A R K s — A AR 2 816 va, I
R T W80T RO i 4 o T TG KA BT 38 1 95
208 t/a.,
3.2 itk

DL it P R ) A 8], ML PR K DR AR R R
L LI Al RN T TS K AR BE TS E e BRI, A
T RE IR TT L MR R, A A AE 4 A e
I R FRAT A B 2 B NS Fakk, X HARI 2
B B RURT LK A 7 B K AT SRR AR 4T
AT IR R ST, IR E R H E T gL REFE R
Jry , SR a0, 1 o i AR, IR S I AR B 2
) BTk

(1] Zhk. 2020 45 A4 v [ UP A7l i K E H 10152 5 1 0
[R]. AR A, 2021-03-09.

Luo Lin. Annual Output and Import and Export Trade of
China’ s Beer Industry in 2020[R]. Prospective Database,
2021-03-09.

(2] 2B . MU BK G IRAITFEHERE (0], rh R B IR 2R 5 I,
2021,39(10):141-144.

[3] PRLLUE, F ULV, JAI . 37K COD ¥ i Ko C/N BN AR
RUEZmE ). s E 257K HEK, 2005,21(12):19-23.

Hou Hongjuan, Wang Hongyang, Zhou Qi. Effect of influ-
ent COD concentration and C/N ratio on denitrification[J].
China Water & Wastewater, 2005,21(12):19-23.

(4] TKERAR FHIZE R4S . BT OISO SR L RO
WA FBFFEL. 7 HAE T, 2022,50(23):148-150.

Zhang Yuechun, Tang Suipeng, Qian Sheng, et al. Study on
effect of carbon source addition on total nitrogen removal
[J]. Guangzhou Chemical Industry, 2022,50(23):148—150.

[5] FREME A A5 KA B R G AR B 2R T]. K
AFHE, 2014,16(2):39-41.

(6] WAL, 2= TG X 5, 55 . A%O T2 T I K A SRy A1 itk
TR = B R RBE RO BT FE (). rh I EEEIL, 2016(2):46-48.
Chen Siyuan, Li Qiaoyan, Zhao Lu, et al. Study on increas-
ing nitrogen and phosphorus removal from beer wastewater
as an additional carbon source in A*/O process[J]. China Beet
& Sugar, 2016(2):46-48.

(71 BRI XT3 4 MR, 45 . NP I KA A%/O T 208t
AR ATPEREFE ). RO, 2014,42(10):3009-3013.
Duan Yitong, Liu Fangjing, Chen Hao, et al. Feasibility
study on beer wastewater as additional carbon source in A*/O
process[J]. Journal of Anhui Agricultural Sciences, 2014,42
(10):3009-3013.

(8] XUJ7 4 . WA 7K SR AN IS A%/O T 200 A B ) 52
WA [D]. MR  ARAEARAL A, 2014.

(91 fR3erh . AR N, 5K W b T T INDL 5 B R,
2021-05-21.

(107 FAR A5 IMAT A5 . SR R KA R 2B ) Bt D5 e

Bk SEEIN]. FANEDIE, 2022(6):1-4.
Xu Nan, Song Guangyu, Sun Zhifu, et al. Practice of Reduc-
ing Pollution and Carbon Reduction by Using Beer Waste-
water as a Biomass Carbon Source[N]. Sino Foreign Liquor
Industry, 2022(6):1-4.

(1LY A, X P PIE BT 55 . o R R WP I3 /KA DAy T 7K R B e
A FER PR L R 22 55 23 A D). ¥ KBOR, 2023,42
(4):103-110.

[12] FE BB R A . (kb g b Ay b [ 2 38 ) M. Jb st
Hh E B B AT, 2021.12,4.

(131 SRIA U AL, D % 0, 55 . MU Al 2 /K R ke T 5 7K oy
H1 Tl 284 534, 2003,29(12):3-5.



