%41 %% 10
2021 4F 10 A

Tk KA #

Industrial Water Treatment

Vol.41 No.10
Oct.,2021

DOI:10.19965/j.cnki.iwt.2020-1022

FEHCRRS: (VIR ) SRt
FRiFAS (0SID) . :

=l R KA R T ZHR

FRM BRGNS, TS REA BARA L TR
(I RERFHFERFEIRZR BERXRIFERPGAT LT LG ETIREEAFS, L 201620,
2. B ERARAE LA S 2552005 3. # LK SR FRIERLBCA IR A B 3T AT 311100)

[HE] Sl KR ek A UEK, B coD & pH A (B 1R e, (B4 T 5l
K BB LA YL RAE ;BT T 1 P A5G T T /K A 3 3R R S8 BEK | LU 0w R A BT o= BUR A 5 25538
T SRR KA R TR, BT R L2 Yk + A Wik G T2 R T IR &/ AR Wi AL R B A b 38
BT T RG] BRI T 2 iy 7 A/ A 3 TR R FH A AE s T Il IR A T4k & R i 1wl

[EEIR] FHlEEK SR A HLUE K SR FEXFRIRIR EUR R ; AR WAL IR ; = BRI

[FEHES] X703 [XHFRIREE] A [XEHS] 1005-829X(2021)10-0014-08
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Abstract: Soybean product wastewater is a kind of high concentration organic wastewater, which has the characteri-
stics of high COD, low pH and good biodegradability. The emission and pollution characteristics of soybean wastewa-
ter were introduced briefly. The research status of soybean wastewater treatment methods at domestic and overseas was
discussed, such as conventional treatment and high-value utilization. The engineering cases of soybean product wa-
stewater treatment were summarized. The results showed that the mainstream process was coupling process of physico-
chemical and biological methods. The engineering case of anaerobic/aerobic biological fluidized bed combined treat-
ment was sketched. Some problems existing in the current engineering application of soybean product wastewater
treatment were discussed , and the development direction of the industry was expounded.

Key words: soybean products wastewater; high concentration organic wastewater ; spiral symmetry stream anaerobic

bioreactor;biological fluidized bed ; higher value application
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Table 1 Water quality parameters of
soybean products wastewater
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Fig. 1 Tofu production process and sewage discharge
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Fig. 2 Production process and sewage
discharge of soybean protein isolate
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Table 2 Process parameters and treatment effects of different types of anaerobic biological methods for soybean wastewater treatment
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[ JFRIEIK 15200~16800  90.0 8.0~10.0 4.0~60 35~40 26.0~37.0 — — Pk (30)
Jiﬂj{”%E%I(U Af}g) SEBRIEK 8 980~10 250 87.0 10.0 5.0 34~36 24.0 223 65~71 /Mt (31)
SEBRIE K 12 000 93.0 10.0~12.0 5.0 25~35 480 3.2~3.8 — /MR (32)
%Q‘LE‘E% SEBRIE K 8 000 80.0 5.1 — 30 40.0 0.35 335 /MR (10)
[F— SERREK 146723 80.0 14.3 6.0~73  34~36 — 10.2 55~60 /MR (33)
Iiﬁjﬂ%%(XBR) SLBREK 5107~10076  92.0~97.0 1.2~6.0 4.1~48  34~36 39.5 — 45 MR (9)
BRI 994] 97.0 6.0 4.1~50 34~36 395 — — /MR (34)

FERRTS VIR iy _ - - - izt
I fj%% (ECSB) U 7K 10 000 85.0 10.2 32~37 48.0 0.8~1.4 60~75 /M (35)
gf‘g%ﬁ SEBRIEK 7520~11450  89.2~92.5 8.2~13.5 54~6.6  34~36 25.0 3.0~7.2 50~90 /MR (36)

IR sepeps " N - 5 _ _ izt
15128 (1C ) SPRIEK 8 000~12000  80.0~90.0 9.5 3.5~45  30~38 20.0 it (37)

%/?Lr?‘ﬁtit ’3'"'{7\":7 - - ~3 3 7N
17 85 ( ASBR) SEBREIK 4 500~5 300 89.7 7.8 6.8~7.0  34~36 14.4 3.9 70 MR (38)
ZRIRANLA SLBREK 14 000~28 000 97.9~99.4 3.8~5.6 5.3~6.0 30 — 2.4~2.6 53 /MR (39)

Y26 2 AT, b3 SR DR 40 A 9 ik Ao L 5 i
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Table 3 Treatment effects of soybean products wastewater by anaerobic—aerobic biological process

T Bk bk g #k cop/ COD KBRH/%  PRAAB coD AR NH-N 75 CH AR 2%
(mg-L™)  RER EBE mi fdi/(kgom-d?) BB (mPom=-dh)  EU%  SCHR

PRI FRRIE K /N 517 — — 960 4.6 82 0.6 59.5~69.8 (41)
EGSB+SPMBR  #4BL% 7K /NK 12000~15000 88.0  90.0 99.0 12.3~15.3 35 — — (42)
1C-A/O SEBRIEIK i 8000~10000 90.0  96.0 99.2 9.5 90 — — (43)
IC-CAAC SERIE K it — — 86.0 — — 91 — — (29)
A+ SERREK AR 15000~20000 93.5  59.4  97.3 6.7 — 3.4 50.0  (44)
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Table 4 Treatment effect of different microorganisms on soybean product wastewater

[ZCR7] W& ERK/M BIEA COD/(mg- L") COD ZEBRFR/% 7% 3k
Rhodobacter sphaeroides 708 8k A 90 13 140 99.4 (46)
Rhodobacter sphaeroides Z08 b A 72(F Mg™) 10 000 86.0 (47)
Rhodobacter sphaeroides 708 ER:3-JCE 72 10 000 96.2 (48)
Rhodopseudomonas palusiris ,Rhodopseudomonas sphaeroides B 72 2975 96.2 (49)
cter roide AT 1702 A
R]Z’OLZ;[:,[; f’r(iffun‘zpr%u%diwcg Cl 1 177% ‘ch,. SEs % 12984 87.3 (50]
Rhodopseudomonas palustris ,Rhodopseudomonas sphaeroides A 72 11 000 84.0 (51)
Rhodobacter capsulatus .Rhodobacter spheroids RS 72 2100 94.8 (52)
Rhodopseudomonas capsulate ,Rhodopseudomonas spheroides b Ve 144 52 800 92.7 (53]
Rhodobacter sphaeroides ATCC17023 b A 60 6 200~9 300 89.5 (54)
Rhodopseudomonas strain H TR 260 7560~12 600 62.3~78.2 (55)
yeasts TR 22 25 000 67.0 (56)
Chiorellasp. 1.38 18 288 2 270:0.74 705 (57
Chlorella sp. 1.166 61.1
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Table 5 Project application cases of soybean products wastewater treatment

.. my  IOKB(mgel)  BEBE%  uRrh  CODRBULE 00 S ik S
T (o) (kg+m™>-d™) (Ttom?) WA i X it
coD TN TP COD TN TP K& & K& W& TG Bl
IKfRRRAL - TP
UASB-FiZl 1000 22000 — — 996 — — — —  — <0.40 — 500 —  WE (72)
A/O —-BAF
UASB-Jt 10 000~ 220~ - - N _ —WT
T e 1800 O N 70.0 98.0 4.0~6.0 048~0.70 1.4 W (11)
UASB-AY0- 5 1261~ 4453 | 4 26 341 1 — & (12
) 500 L2 53 13 980 80.0 9 6 3 0.0 <0.36 99 3697 =r (12)
BBEIUE-UASB- 12000~ _  __ 4 5 954 _ | 2
ke s00 2O 99, 9 35 30 5 0.81 dbm (73)
KIF-UASB-A/O0 300 8850 — — 989 — — — 40 50 — 1.08 135 — R (74)
PTA’O-ZREEIL 900~ 631~ - _ W (13
G 1100 a0 75 13976 969 95 13 26 46 027-062 698 054 JE (13)
TR - - - _ _ _ _ _ VR
i AFBAF 12 40 000 99.7 14 WA (75)
f= X
S IF-UASB- N
SBR-DIE_ ) (?28) 1%288+ —  — 92 — — 34 68 60 <0.15 182 320 264 JLE (76)
=92
SIF-ICASB 3300~ 11809~ __  __ . 5 _ _ _ _
W -CASS #3900 15040 9.8 6.7-7.5 210 (14)
=0
1(%—(%1;%—7](% 40~4 38 250~ . . . . 2 2~ _ 2 2 1.41 T
B enn ki 40745 00 99.9 7 8 3.2-36 .00 8 . LT (77)
MIC- AY0 %k < <35 = = _ Wi
o VR hha 5000 <6000 <35 =95.0 =85 16 20 80 124 1124 080 #HL (78)
IC-% AL 2000 345(?(% —  — 983 — — 17 24 57 — 0.88 — — P (79)

T PTA0, SERAL I A BREE T2 AR, JREEY0E M BAF S A YIUEND ; ICASB , NG IR EU V4 ; CASS, JEA TG PTG IR T2 s MIC, JRAZ H N

TEER LA

FREAIT COD BRAM N 3.2~7.5 kg/(m*-d) , BT
AN 1.08~2.54 J6/m*, 100 m¥/d LA b BEATAR A i 7k
A HB TR 1.41 m2, 1 000 m¥/d PATF Ab B RAR () i
K A HB T AR 0.49~2.64 m?, 5 000 m¥/d Ab FEALAELf
WK 5 M T AR 0.8 m?, FULAT UL “#fb i+ A4
WA TSR YR AR G BB R T
B2 AT EE T 2 REAE IR B AL PR 0
YL ITH ST JREEF R E S A KI5 e, L
AbPRAL BRIV MER, 5 — 5 I, WAL SR ITRE RS R
KA KB DL S TE BRI A ALY
Ji, BRSNS fr, (Hs /> T IR A
BT, A s N R, AR TR R 0 b3
TEAATEIHA A, BEAh, a1 TREGI T E
il K L BRI E 3 D B MR BR A H
FETVHE | Sk T AR A r R 20 T E AR 2 A % K
TN TP BYALEE AT T2
4 RE/FREMRUKESLEHFTZ 4
B TIERG

PAHE 300 m?/d B 5 b A= 7 R K A BT R R
), 12 TAER A IR BF A 1) PR 48U S8 A Ak

PR R FARECA AN BE T2 (WA 3), T2 5R T
G T L o e A & Eus iz T EH
PR A= P AL R R FH BB THE X PRt DR S A 0 R
(SSSAB,Z1.201410800301.2) ", & %Ak W i Ak R 2%
FH S T MG BRI E 38 10 A 4 B8 U I 2§ (AFB,
71201410321199.8)” % T 2384713 FaE M4t
SSSAB 1 COD ff faf H B2 7E 20~30 kg/(m*+d) 22
£i,C0D EBEF>80%, R4 COD KBR%iA 95%L I
2 AR BTIR B (5K ER B HEAREY (GB 8978—
1996) —Zebrife . 1% T2 5 i BN 29 200 m?, 4F
COD MWt AT I 400 t, 4F P2 VH S 24 7 m? (LA
HAHS T 168 t bRUAERE) , 294 40 Tt AR, A
VR T R 2 5 51t 253s
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Fig. 3 New process flow of anaerobic/aerobic
biological fluidized bed combined treatment
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