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Abstract [ Objective| In view of the large fluctuation of wastewater quality and quantity, complex wastewater quality components
and difficult treatment of jiangxiangxing baijiu, a wastewater treatment project of a jiangxiangxing baijiu industry in Guizhou is taken as
an example. The wastewater treatment process, main design parameters and operation effects are discussed. A refined control strategy
for operation processes is proposed. On this basis, the characteristics and removal effects of pollutants such as chemical oxygen demand
(COD), ammonia nitrogen, total nitrogen (TN), total phosphorus (TP) and suspend solid (SS) are analyzed and summarized,
providing technical support for the construction and optimized operation of jiangxiangxing baijiu industry. [ Methods ]  This paper
focused on the actual project of jiangxiangxing baijiu wastewater, carried out sampling and analysis of the entire process, and studied in
detail the water quality characteristics of wastewater from different brewing cycles. Standard test sieves and three-dimensional
fluorescence spectroscopy were used to analyze the changes in total suspended solids (TSS) and dissolved organic matter (DOM) in

jlangxiangxing baijiu wastewater. The efficiency of pollutant removal along the process was discussed. A refined control strategy for
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operation processes was proposed, and optimization suggestions were proposed for pretreatment, upflow anaerobic sludge bed( UASB) ,
and deep treatment process units. [ Results ] The wastewater quality concentration of the wastewater gradually increased with the
increase of brewing rounds. In the sixth round of brewing, the concentration of each pollutant reached its maximum. The TSS of baijiu
wastewater was dominated by impurities with particle size of 2—5 mm and 0.3-2.0 mm, and the DOM of baijiu wastewater was
dominated by humic acids, microbial soluble metabolites, and fulvic acids. The combined process removed more than 95% of COD,

ammonia nitrogen, TN, TP, SS and the total fluorescence intensity of the effluent DOM from the biochemical processing section was

reduced by 47.26%. [ Conclusion |

The combined process has a good removal effect. However, the drum screen, UASB and deep

treatment unit can be further optimized to achieve a more stable effluent.

Keywords jiangxiangxing baijiu wastewater upflow anaerobic sludge bed (UASB)

PP 7EFR I A5 S0 SC b b o5 A 0Re Ao, 2 B
FERER TP AR P A R P AR Rl R R
PRI =M R AKE AN 3 25 a0 B, 2% E
FOSZ SRl W R 87 - ol B b U i e st 7))
B S A OO G AT v i 2 B b
DX 2R KT G s T 3 A R T A0 e X, e
R A = 0046 2 IRERERD 7 WU 3, N i
FERFSEI A2 0y 1 4 # 75 A El R K e B v L £
FEUR LA 4, . — B T 2R A B, 7KK 5
Toikh IR PRHE R R R S R AL T2
IS BB T

I, 56 7 8 9 )2 7K Ak $H T AR R SR A T
Ab PR+ PRAAAL B+ AR A A AL B+ TR BE AL B (AL &
T2, B W% 7 B 0 2 K A BRAR G oY 2 B v
FE— T2 LB T AT sl TR LB A i
X & TR I KA RS UK BT AR AL R 4% T2
B RBRARRMA A D, — e B 2 T A A
FIT R K AR BT 2 T X B R f ALz 17

FETF I AR SC LA L TR 5 28 T 2 K Ak S
PR TRE ARG AENFZ TR S Prisf U R 4%
FIFERN I PR T 4 R A X M vk & i

improved AAO tank treatment efficiency

T AR AR HEAT 53057, R = 458 Y6615 43
o A (R K i ALY (DOM) AR fLRRAE , I
X F BT BOG Y L BRI T 0T, B L,
31 A 3 7 R0 P R K AL B T AR R A is AT R
BRI H
1 TITiE#HR

2 TR T 5 M A8 A K i, %8 F T Ab 2R
AEFETT XA AE PR IR K (B IS K B R K LT TR K A
FAETETGK T AR B S 3 000 m’/d, Hirf AR
FER KR 2 500 mP/d, AEETG KR 500 mP/d, TR
T 2013 AR B A, KK BT PAT T 7K 25
A HECFR HEY (GB 8978—1996) 3 4 — 2% HE ik
PRI

Wit 5 R 8 OO B0 A Sl P 4 R A v A I
I IXHEACIRBL A8 AL 7% T AT 2020 4F A7 44k
i RTS8 R (UASB) [ i | 2F 4%
LM STEML, O T A AL S R it
WA BT DX KK BT AT (& B TAS A I Tl
KI5 YW HERPRMEY (GB 27631—2011) 3% 3 ET4EHE
SRR E AL R K HE AT, % TR Tk 7k K
BN 1 iR,

R 1 OFTHEE kKR

Tab.1 Design Influent and Effluent Quality
fbpmE s HHAEATA - ] N -
BIEY(SS)/ A/ BA(TN)/  BE#E(TP)/
JiH (cop)/  HE(BoDy), TS ol AN/ BRI, e wmm)
-1 0 (mg- L) (mg- L) (mg-L7) (mg-L7)
(mg - L) (mg- L)
BE kK K 5 <8 000 <3500 <3 000 <150 <300 <60 5~8 <250
BT KK B <50 <20 <20 <5 <I5 <0.5 6.0~9.0 <20

2 EKAETZ
2.1 [FEKKBRHH

5 Tl R KA [] 5 7 B0 90 2K el TR
1 T 2NE R, P18 22 R 25 A R A 7K &K ot i 3h
K HEF IR TR, 2E A BO 2R

Ja TG R I, S B P AR A
BV AT B I A K B b V- 24k B ik
2 s, 7 R I B K OK B R, pH (H 2
5.0, AR s IR KA UOK BRI A B, 5
1~ 3 F UG B8 719 5 7K K B AL T 8AR K -, 3k oK



PR TARSR TR 45
T AL R K S R B T A A

Vol. 45,No. 5,2026

COD -3 e ik W BE A T 2 000 mg/L, TN 34 i fit

We AR T 50 mg/L, TP X ik FE AL F 10 mg/L,

=2 ERFBBBEEKKRFEHRE
Tab.2 Average Concentration of Jiangxiangxing Baijiu Wastewater Quality
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51K 5.56 1453 11.0 17 6.07 87
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Fig.2 Process Flow for Jiangxiangxing Baijiu Wastewater Treatment
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Tab.3  Average Concentration of Effluent Indices in

Jiangxiangxing Baijiu Wastewater

B H COD{ 1 ﬁﬁ/ 1 TN/il TP/il
(mg-L7) (mg-L7) (mg-L7) (mg-L7")
HIBK 7.20 13.0 0.56 2.35 0.07
2w 7.19 15.6 0. 48 1.19 0.04
B3 7.40 26.8 0.63 3.29 0.05
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Fig.3 Contaminants Removal Analysis along Whole Wastewater Treatment Process
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Fig.4 3D Fluorescence Spectra of Jiangxiangxing Baijiu Wastewater
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Fig.5 Flow of Refined Control Optimization Strategy

5 J&rn T MU R 8 U i, B S 2S00
IRARHERL A B 25 8 P B S R AR AR UK coD R
JE R P S5 2L T L B RSB H5

B1~3 R (T B R R KR
JERAIR, COD JT 2 vk 3 7 7€ 3 000 mg/L LAF .

5 4~T R (OB B ) < FFUR 77 AR R R R 1Y
ERK, H COD Jit i vk FE W B v] i 5 8 000 mg/L,
RA TG WEEA TR AR B B T

T2 BB X AR TR ok K 75 %
250 T 2B S HOR T %0 B bR dE R
Ak 2R G B RA E PE RIS T A BACR

BT EMRERK (55 4~7 38R < I 1R i AR i
I oK < Al A B+ 9 B R AR (B K R Rk
W+UASB S+ R AAO T20) +IR AL HE” 1Y
HE T, IO 80T, i i & S 40, W
ML 247 =0 K E R ] pH 25540
SR X R A

T 3o ST X T UK SRR 1 2l A A 4 A
YA A I R K AL BR AT DA —Fpg sl A Y
TRHL AR R T3 KSR SR B ZE A
6 BITHZA

PR I K BT A2 B0 T 2R S s

AR B fE i 2h AR, PR FL B AT A A —
N % T ARG A B 1T LUK, H KK B PR FE R
B, BB AT A E 2SR 25500 N T 90455,
Horp e 2829 5 A Y 25% , R 3~ 4 Jo/t, T EFERE
BAALFE S KA IFEARSE, 2570 2 2 A
(1) 60% , k1 7 ~9 Jo/t, B2 R4 & bR L6
FOBRIR B &, NT 24 G AR 15%, K
1.5~2.0 J0/t, FE H 20~25 ZizE NGB TH, B
AR FRA Ay 11.5~15.0 JC/t,
7 it

e B TP IR K 7K 5 I TR R R B, S T
A BRI RS . 26 6 FR TR 15 Yk e ik
# s, COD TP TN, 24 &L, SS it &t ¥k B 43 il 4
7 783 .96.70 295 .148.0.761 mg/L, J5/KH 2~5 mm
50.3~2.0 mm 2450 TSS B EE4 A, DOM £
BRI T SR A e R R
KW, HoG N 62, 14% (18.20% M 14. 13%

“TIALBE+UASB+E . AAO Jth+ IR FE AL B i 2
E T 5 EBRBOREST % COD 2 A TN TP £ K
FAY5 A 99. 47% 98. 92% .95. 53% .99. 86% , 45 i
TR LB 7KV B 12738 8 A TP RS A S Tl oK Y G
YrE AR ME) (GB 27631—2011) £ 3 1 & HE ik
FRifE



BTG, FARIR IR I 4.
W R Y B K LR AR B T A AR T Vol. 45, No. 5,2026

B IPIRAE T 25 R85 2 I bR oK, BATI A e 5
SR SS L BRAEMAK  UASB J I 5 Bl g | R B2 ik
B BOICHERE A DL 2 BRIF AT 55 56 R, 510 Bk
(AL, Xk A Y 0 PR K AR B T et 4 R G
PR SR AL HL B X SS 1 LB, 0/ 5 Sk 3
Py trey s ACHE DR AL B AR 4, DD B PR BR 52 5 R Ak
HBEN] 2 TR G AL T R B R A | i — 2
BRI K e R A A BLTS A

&% ik

[ 1] LiuHL, Sun B G. Effect of fermentation processing on the flavor
of Baijiu[ J]. Journal of Agricultural and Food Chemistry, 2018,
66(22) ; 5425-5432.

[2] DaiY], Tian Z Q, Meng W N, et al. Microbial diversity and
physicochemical characteristics of the Maotai-flavored liquor
fermentation  process[ J].  Journal of Nanoscience and
Nanotechnology, 2020, 20(7) : 4097-4109.

[ 3] Ratma S, Rastogi S, Kumar R. Current trends for distillery
wastewater management and its emerging applications for
sustainable environment[ J ]. Journal of Environmental
Management, 2021, 290;: 112544. DOI: 10. 1016/j. jenvman.
2021. 112544.

[4] A8 #EAAWEK COD AR LIAH T 2L D].
D R TR, 2022.

Qi Q. Characterization of COD components in Maotai-flavor
liquor wastewater and optimization of treatment process [ D ].
Wuhan: Wuhan Institute of Technology, 2022.

(5] XU, 758, skm 53, 4. IRHOR b BEERP % K BB IR ik

IIRFIEHE R T]. BRAHE, 2022(4) : 90-95, 100.
Liu L, SuJ, Zhang F Y, et al. Research progress in membrane
technology for liquor-making wastewater treatment and resource
recovery[ J|. Liquor-Making Science & Technology, 2022(4) .
90-95, 100.

[ 6] RN, B/, B, % FE R AL T 2850
[J]. "WEmE, 2023, 42(3) ; 28-33.

Huang S L, Chen X G, Ma C Y, et al. Discussion on the
treatment technology of Baijiu wastewater in China[ J]. China
Brewing, 2023, 42(3) . 28-33.

[ 7] Bhat, WiV, Mhls, 55 FEH A8 A 7 IR K b 3 T R
BT[], kK, 2022, 48(4) : 61-67.

Zhong X, Cao J P, Du B, et al. Engineering design example of
wastewater treatment in Maotai-flavor Liquor Production [ J].
Water & Wastewater Engineering, 2022, 48(4) : 61-67.

[ 8] EmE, RPE, AL SN IR rh A PR 7 A4 11 304 1 K
AP B BasAT ()], R E% KK, 2023, 39(18) : 61-
66.

Wang X, Zhu Y T, Liang J. Design and operation of the large-

scale centralized sauce-flavor liquor brewing wastewater treatment

[10]

[11]

[12]

[13]

[14]

[15]

plant in Guizhou [ J]. China Water & Wastewater, 2023, 39
(18): 61-66.

BRAE, J5fh, ZRIEBH, A5 o T v O A A 0 AL i i
TRERALBHYE A B I K [ 1], Tolbk AR 8, 2024, 44(1)
119-125.

Chen Y S, Fang W, Li S'Y, et al. Optimization of zero-valent
iron activated persulfate treatment of liquor wastewater by
response surface method[ J|. Industrial Water Treatment, 2024,
44(1) . 119-125.

Chowdhary P, Raj A, Bharagava R N. Environmental pollution
and health hazards from distillery wastewater and treatment
approaches to combat the environmental threats: A review[]].
Chemosphere, 2018, 194. 229 - 246. DOI. 10. 1016/].
chemosphere. 2017. 11. 163.

fERIAE, 1408, fTA S, . Tk X 5K ) Ab Ead F rh i
TETEA VB = AESOCRAE AT [J] . PRE T2, 2022,
16(11): 3618-3628.

Xue K N, Tong J, He Y W, et al. Characteristics of dissolved
organic matter by three-dimensional fluorescence analysis during
wastewater treatment process in industrial parks [ J]. Chinese
Journal of Environmental Engineering, 2022, 16 (11). 3618 -
3628.

fIREAs, Wik, SRIREE, A5, AR K A A AL B e b g
TEANLY BT [ ], PREE M 5 BT, 2022, 14
(2): 15-24, 31.

He X W, Gao J, Zhang X X, et al. Changes of dissolved organic
matter and toxicity of coking wastewater during biochemical
treatment [ J ]. Environmental Monitoring and Forewarning,
2022, 14(2) . 15-24, 31.

RAZ, R, BEPE, S SR B AT
DOM iR AE R [ 1], AR TR 2: 4, 2025, 19(2) .
364-372.

YuY Q, Zhou C H, Feng S G, et al. Effects of exogenous
substances on the spectral characteristics of DOM in digested
biogas slurry[ J]. Chinese Journal of Environmental Engineering,
2025, 19(2): 364-372.

WG, NSk, B, S BT E4EO0E - PATH
I3 B ol el X K A B IR S I ()], BRI
TR, 2022, 16(4) ; 1238-1247.

Liang Y Q, Liu H L, Cui K P, et al. Tracing and regression of
dissolved organic matter in wastewater from the industrial park
based on 3D-fluorescence spectrum-parallel factor analysis[J].
Chinese Journal of Environmental Engineering, 2022, 16(4) .
1238-1247.

B, AR, ZREW, S BT MBBR HAR M HE &R IE K
5K C/N A1 57K D[Rl 4 39 22 Gt 1) A 3 K% Tl e s A 90 43 B
[J]. PREETAE2A4R, 2022, 16(3) : 1008-1018.

Zhong X, Ai J, Li Y C, et al. Construction of a MBBR-based

(TH#F%91 1)



WK R
WATER PURIFICATION TECHNOLOGY

Vol. 45, No. 5,2026
May 25th, 2026

[37]

[38]

[39]

lithium chloride solution applied B-FeOOH as adsorbent [ ] ].
Technology & Development of Chemical Industry, 2025(1) : 6-
10, 65.

Boussouga Y A, Joseph J, Stryhanyuk H, et al. Adsorption of
uranium ( VI) complexes with polymer-based spherical activated
carbon[ J]. Water Research, 2024, 249. 120825. DOI. 10.
1016/j. watres. 2023. 120825.

EERE, RIR, BREWG, % FYIEEREL S 6 Mok (CFP
(CC)XF UCVL) M MHERELT]. MRS, 2022, 36(14) .
112-119.

Wang Y G, Zhang W M, Chen ] H, et al
performance of Ca/Fe-phosphate composites ( CFP(CC)) on U
(VI)[J]. Materials Review, 2022, 36(14);: 112-119.
PRFEAy, W, R, 4. EDTA srh kA WM e AR
Xt RO R RS2 A [ J/0L ], ARl K40, 1-
14 [2026-04-03]. https://doi. org/10. 13327/j. jjlau. 2024.
0533.

Adsorption

Guo M, Bo X, Li X, et al. Characteristics of ammonia nitrogen

[41]

[42]

adsorption by EDTA-modified zeolite and its effect on the
microenvironment of paddy soil[ J]. Journal of Jilin Agricultural
University; 1 —14. [ 2026 - 04 - 03 ]. https://doi. org/10.
13327/j. jjlau. 2024. 0533.

Wang H B, Gui H, Yang W R, et al. Ammonia nitrogen removal
from aqueous solution using functionalized zeolite columns[ J].
Desalination and Water Treatment, 2014, 52 (4/5/6) . 753 -
758. DOI: 10. 1080/19443994. 2013. 827316.

BRI, B, IR, 5. BorEaul £ i il & B0
HAMERERTITLT]. AE2J8H", 2019, 42(2) : 20-23.
Huang T H, Wang C Y, Xu Y Y, et al. Study on modification of
green zeolite and its adsorption of ammonia nitrogen[ J]. Non-
Metallic Mines, 2019, 42(2) . 20-23.

FEIKIL. PRB ZH G BURME BIRR MR F K SE MBS [ D]. K
Ji RIFHT R, 2023,

Tao Y J. Experimental study on the treatment of acid mine
drainage by PRB combined filtration percolation[ D]. Taiyuan:

Taiyuan University of Technology, 2023.

(E#% 80 1)

[16]

[17]

[18]

synergic treatment system for Baijiu pits bottom wastewater and
low C/N domestic sewage and analysis on its functional microbes
[J]. Chinese Journal of Environmental Engineering, 2022, 16
(3): 1008-1018.

Shi Y F, Shen N L, Li Y W, et al. Characteristics of DOM in
sewage treatment of 14 AAO processes[J]. Environmental
Science, 2020, 742. 140654. DOI. 10. 1016/j. scitotenv.
2020. 140654.

THS, ZRar . mR AR AR T A R A A LR KA 2 A
FABTFERERELT]. EBEIRGE RN, 2025, 43(3) : 123-125.
Yu P, Qin L G. Research progress on the application of
advanced oxidation processes in the treatment of refractory organic
wastewater [ J ]. China Resources Comprehensive Utilization
2025, 43(3): 123-125.

I, AR, W SCEE. R EYIE A S DL A B
TP K B SE [ T]. K AR BRI AR, 2015, 41(11): 100~
102, 110.

Cui Y, Zhao W W, Chu W W. Combined process of ozonation-

[19]

[20]

[21]

biofilter for advanced treatment of distilled spirit wastewater[ J .
Technology of Water Treatment, 2015, 41 (11). 100 - 102,
110.

B OBREA A A T AR A R
AUFHEER D] FBIN . AR, 2022,

Li S F. Advanced treatment of compound glutinous sauce-flavor
liquor wastewater by microbubble ozone heterogeneous catalytic
oxidation process[ D]. Zhengzhou: Zhengzhou University , 2022.
Zhang Y C, Zhang H Q, Dong X W, et al. Effects of oxidizing
environment on digestate humification and identification of
substances governing the dissolved organic matter ( DOM )
transformation process[ J]. Frontiers of Environmental Science &
Engineering, 2022, 16(8) : 99.

FERE, SMRE, A2, 15K T 250 B A L Rt
WEFE[I]. AKARFREAR , 2014, 40(11) ; 43-47.

Ren W A, Jin P K, Shi Y L. A study on the characteristics of
organic matter in the process of wastewater treatment [ ] ].

Technology of Water Treatment, 2014, 40(11) ; 43-47.



