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Research on Treatment Process for Wastewater from
Glycerol Fermentation

LIU Jian-wei, ZHUGE Bin, ZHANG Yi-bo, ZHUGE Jian" '
(School of Biotechnology, Key Lab of Industrial Biotechnology, Ministry of Education, Southern Yangtze
University, Wuxi 214036, China)

Abstract; Glycerol production by fermentation is a newly-developing high-tech industry. There is
a great difference between wastewater from glycerol production and wastewater from other
industries. In this study, wastewater from raw materials dipping-in process with a high
concentration of SS and wastewater from glycerol extraction process with un-biodegradable
substances were pretreated by the method of precipitation and Fenton reagent, respectively., The
waste water was then mixed with wastewater from fermentation process, and treated by UASB-
SBR process. The results showed that: the effluent COD decreased below 100 mg/L, from the
influent COD 6 800 ~7 360 mg/L,and the effluent NH;—N decreased below 15 mg/L. The
effluent COD content meet the national discharge standards.

Key words: upflow anaerobic sludge blanket (UASB); Sequencing Batch Reactor ( SBR);

wastewater from glycerol production; wastewater treatment
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Tab,1 Quality of wastewater from glycerol fermentation

COD  BOD; ., EE
Bk RR RE pove. BEH O L
%5 wm/ g/ O T ERWE/ P
(mg/L) (mg/Ly "™ (mg/L)
BEHEAK 9400 4 000 152.3 3 500 9~10
HEEK 566 200 2.5 300 7~9
REEEEAK 1692 1350 3.2 700 3~5
#|EUEK 13500 2500 — 1 200 5~7
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Fig.1 Treatment process for wastewater from glycerol fer-
mentation

1.3 RERES5HE
1.3.1 Fenton XN F AL ERXBRF & BUKE
100 mL F 500 mL = A &M, BMEWAE,. HE—
SE BB NEK, B FRIKRARY , )% EBE 200
r/min, W 2 h JG A 10 g/L B NaOH B ## pH
EZE 9~10,%E 30 min, i3, BAE1.
1.3.2 LAXRAFTRA(UASBXBEE R

MRS EAAVBEEN TR, 8% E 1 200 mm, K
PMBRENARY L2 L REEREEHEGS+
DC.EKEH/IF o RS REIMEA, BT
Hk EXKAEREIHIEFSE.
1.3.3 A#XERFRE(SBRZBER 5B
FX RBREBR . SBREMBIENRBHRE, B
BE,ER12cm B 20 cm, ERAR LS L; N E
BEAREDE HSKECENEFSSHETR
SExEHKBEFERRETER; RESEEANE
BB TR 3. 2 6 A SBR R A 88 BLHEAT S LR
. KT 30 CRIERZAHTT.

BRI RAREFAKERELh K
FR,HKER L ERER LS5 L RN fiR
BT UM 1 h; Hok#.0.5 h, #Ak 1L, AE
W RERNBETARENAEY, BT 20 h, )
S bR E A [ K PR IS RIS 1.
1.4 SHWMERFZE

{25 & B (COD) . COD ‘e 3 M & N s & 4k
FHE R (BOD,)  MBHEFK; B EK(TSS) fuiE
FHEEE(VSS) ARHERED =S & . B5D-0. 5 B
SERETNEWE - HEEY ;NHL—N. 4KR
Flgk,

2 #R5i®

2.1 FEBAEKNRRERLE

UASBREBAEETAHEEBERYSERRE
BEKS. B TFRAREKFEEAREYEOHER
BE.EHEFARMBP ERFBERXLHES
REEE—EBXSE-BIERER . EMRES
REEANBEEM FREAGERZHRI TR,
FINEHARSHATRME, N\TIRET KA
REEE. MA SBHREFEHEATLIT AN,
S FREEIT R EME WS BYIER
R,

FHith, 7% UASB RN BRI BB ELE
B, U EBREK TR SS. Rz, FRNB K
SPEMTALES T ER 304 ~35% 8 SS M
25%~30%#) BOD; 5 COD.
2.2 REBE/KAY Fenton iR 7 i% W1 4b 18

FBHMEREXR-FRRE.REAE. &
YRR K, AT AR ERFARET
BT LR, KRR T Fenton &K
BN TR, EAEKPHRSFERRESR
W rEEL. . BE B E8ANSFYE, AT
AN TEREMBREILESE, UM TFEHEA



66 A 4% £ 1 X

2 F R %23 %

JEERMEYLE R,

REGEREH & H,O. &, H, 0,/ COD i
By 2.0 Bm SWHEE FS /HO, BRI Y
0.3 %, ERIAHEYN 2 hy, H,O, BINKRE N 2 WK
RI%&{4 T » Fenton 337 ¥k o] 8 42 B BE /K o 4 COD
M 13 500 mg/L &% 4 030 mg/L, @k COD %%
ik70.1%, BEK H BOD;/COD {5 M 0. 202 £ &
F0.568, KM ELEBBARKRE, HEEL
HEE T &K
2.3 UASB iR

xof AL 3 S B TE b IR SRR B K AL B 4R

BURHIE KM EBEE KL LLABRE G, %A UASB
R A%, BT R IR ¥ 1k. UASB R i 8 M7 400
BEHMEMRILHBE. AFTETHEMBEEEST
B Bt.
2.3.1 gaHFEAIANE RERNBHED
WBRAESANEEANEMEIFTRALERIL
WIS N B3 R, IR IS IR R o, 3 L AR IR s
AR BT B,

B B R 28 357K COD & 1 538.5~3 354
mg/L. BHFHRARBENRBEHRETEK,

BEEMEXRBERE, EZRKER. 25341
b2 E, #EKE COD REWHE X 3 354 mg/L,
COD AR MAMHPER 0.3~0.5 kg/(m® - d)ig
BwH 1.3~1.4 kg/(m® « d),COD £ &R &k
97. 8% . BEFHBER  WAKKARE  REBR
B 5E R4 , BB AT ik A SRR SR T .

2.3.2 HfFEAHE Z2BHINBRE.REGFER
BEAEN T ZEEH A= EKKEEME, HEA
ARBITH. AR ZWUE Y 23 76 d 81T, R
8249k COD 3% 6 692~6 958 mg/L,COD £ &3k
%) 85. 6%, 7k COD % 977. 3 mg/L, R M BB
FERIK 2,42 m¥/(m® « d), R B 287K F7 5 B B[R]
BITRBRITHARA 59.4 h BB 11,3 b, R #BA
BAGED 14. 44 kg/(m* » ). HERBAFTHE
83K, MR Bk COD K 6 852~6 958 mg/L
fit,COD K %iEF 81.6%, ik COD H 1 268.5
mg/L, R BRBAHRIL 3. 10 m*/(m® « D), LM
Beok B AR A B 9. 3 h, RN B ARMAA K
17.83 kg/(m® « d). B T4k # & L #7,COD £k
REMBGEME BT 0%, REPEEFERERST
.

#2 REHFBWOBHRETMR

Tab.2 The performance of the UASB reactor during the period of increasing the volumetric COD loading

. #KkCOD #ACOD 4. op coD COD COD BLER

BT RBWE/ RBWEE/ RRWE/ & ERE/ a/ #f/ R/ Kh#EE
mfE/d  (mg/L) (mg/L) (me/L) % [ke/ [ke/ [m*/ & 1A /b

W E #H (m*+d] (m-d] ((m-d]

1~6  3345~3365 3349 98. 4 97.1 1.34~1,37 1.36 0. 45 58.8
7~13 4334~4350 4341 147. 6 96. 6 1.79~1. 82 1.81 0.52 58.5
14~20 4946~5072 5005 170.1 96. 6 2.01~2.08 2.04 0.64 58.5
21~27 6151~6187 6158 153.9 97.5 2.47~2.50 2,49 0.83 59. 4
28~34 6151~6187 6180 228.7 96. 3 3.33~3.34 3.33 1.05 44. 4
35~41 6691~6727 6705 328.5 95.1 4,67~4.80 4.71 1.24 34.3
42~48 6920~6943 6929 471.2 93.2 6.06~6.11 6.09 1.40 27.2
49~55 6844~6920 6882 536.8 92.2 7.35~17.61 7.54 1.55 21.7
56~62 6464~7262 6717 638.1 90.5 9.01~10. 20 9.55 1.83 17.1
63~69 6692~7072 6831 792. 4 88.4 11,11~11.71  11.45 2.11 13.9
70~76 6692~6958 6787 977.3 85.6 14.19~14.74 14,44 2.42 11.3
77~83 6852~6958 6894 1268. 5 81.6 17.65~17.84  17.80 3.10 9.3

2.3.3 #RRBTHE BHEMBFHEK CODE
6 800~7 360 mg/L,sKf1 & @At E 10. 5~11. 8 h,
EBRRHR 14.3~16. 2 kg/(m® « d),iBF7— Bt 6
A, Z#RREHRELE. RRERERH, BRKAH

a7k COD #& g7 972. 4~1 212.5 mg/L
WERN,COD £BE-HBELE 83.6%~85.7%.
XRHRAEBRFNREE, WEEFRAEYLE
Rl T &M
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2.4 SBRiZK

RIS WK COD {B7E 972.4~1 212.5
mg/L,NH;—N i 8 ¥ Bt 8 &, #| A SBR ¥ —
AT, HE KK SBR ABETTESEMERE
MR EHREEKKEMNHRT, REFEKNEF
B A () CBRAB JR) , DR 0 L B D e L ) 5 Y
MEDEHERERSE, UAFBRLHEREN
BREHRAETRAMERKSY.
2.4.1 FERFRFF LI RBARMBRR
AEKAEE M EEER REMARRE
BRE H K, #k COD F R E M 400 mg/L #EH
Bin® 972. 4~1 212. 5 mg/L, £ 20 d &M Yk

J&,COD R EHE KL L, ERMERKHA
R, FAREIYHA ER. EFILBHR
5ERR.

2.4.2 BRAHNAMNAL AFBEABRBRERK
HEFE 3 500~4 000 mg/L,# /K COD HERKE N
1203.8 mg/L,BS & 0.6 L/min &G T, X&E
COD #1 NH,—N BBt S b H) 9 254k, S5 R W% 3.
B 4 h Bf COD £BREi% 90. 0%, BB ERE
$83.1%,.4 hGCOD ERFHBTHRE. 6 hBES
RERRHT 0%, BBRSEEITK, KT 5HE
KFHANY, BETEREITEATR, 4%
R B EWMAE 6 h

#3 MSpE5S COD I NH;—N ZBRENX K
Tab.3 The relation of aeration time and the the removal rate of COD and NH; —N

RS #7k COD # 7k COD coD

#K NH;—N H7K NH;—N

1 1203.8 445.3 63.0 98.8 31.6 68.0
2 1203. 8 35.8 71.9 98.8 21.3 78.5
3 1203. 8 171.7 85.7 98.8 27.9 71.8
4 1203.8 120. 8 90.0 98.8 16.7 83.1
5 1203. 8 96. 2 92.0 98.8 12. 4 87.4
6 1203.8 94.3 92.2 98.8 9.2 90.7
7 1203. 8 92.4 92.3 98.8 9.4 90.5
8 1203.8 91.5 92.4 98.8 9.4 90.5
2.4.3 HAEHTESEAOLEHR TEHL
3 & ®

KM TFEEET—BEE, FRAE 4. GREH,
THAERRE RS, B BERE.

£4 BEIESHGTSBR REBEEBTHR
Tab.4 Performances of SBR reactor in the optimal process

conditions

= MK EBKE/ HOKRBRKE/
BAEBATAM (mg/L) (mg/L)
B ) R SRR COD 972.4~1212.5 COD <100
{ggﬁg% é i‘l BOD;250~300  BOD;<(30
FIEBFANLh  NH,—N95~135 NH,—N<I5
B XK

1) 43915 FBULTEE: F Fenton B B WAL BT
BEESSREKMEZ B HREREK TRER
FRRR, FABEHEKTEERTEENEY
REH.

2) £ UASB-SBR TR EBHMEKE
A7, Bk 2 UASB R ELIE, ik COD I fE
) 972.4~1 212.5 mg/L, RFEHZ SBR &t #/5,
#i7k COD 7 3 100 mg/L UL F, 7k NH,—N
AR 15 mg/L UAF.
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