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Abstract: Cheese production produces a large amount of organic wastewater, and untreated discharge is extremely harmful
to the environment, which also wastes many resources. Based on introducing the main components of cheese whey
wastewater, this paper reviews the treatment methods and resource utilization of cheese whey wastewater at home and
abroad that have been used in recent years. The paramount manners of whey wastewater treatment and use are the
membrane recovery technology of the main components of the cheese whey wastewater, the treatment technology of cheese
whey wastewater, and the physical, chemical, and biological conversion of whey wastewater into biofuels (hydrogen,
methane, and ethanol), electrical energy, and chemical commodities (lactic acid, propionic acid, and biopolymers). In view
of the above research status, the prospect of the implementation of cheese whey wastewater treatment method is prospected,
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which aims to integrate different recycling routes more reasonably to determine the best treatment method for cheese whey

wastewater.

Key words: cheese whey; organic wastewater; ingredients; biotransformation; recycling
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Fig.1 Waste liquid produced during cheese production
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Table 1 Comparison of nutrient composition between waste

whey and milk
% TR 415
K53 (%) 92.5~93.6!'% 87~921
BB (%) 0.6~1.001 3.0~3.51
g7 (%) 0.3~0.5" 3.0~4.01
FAE (%) 4.2~4.51 4.5~5.001
TR (%) 0.5~0.714 0.6~0.81"
Ca(mg/L) 4804 100~12501!
P(mg/L) 50014 86~96!'%1
Fe(mg/L) - 0.1~0.21"
Vi, 0.03 0.03~0.0411
Vi, 0.10U 0.10~0.25

:: Ca: 855 P: B Fe: 8 Vg gﬁ?ﬁi%Bl; A é'ﬁ?QE%Bz
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Table 2 Biological treatment method of cheese whey wastewater

- paop J0S SR

T 5 pH T(°C) HRT(d) CODZEERH(%)
TEEFLIE K EGSB 6.82~7.62 25.2~28 6.00~8.00 90
THsFLIE K UASB - 33~37 0.50~2.00 80
TR K EGSB 7.56~8.6 30 0.25~8.00 80
THEEFLIE K IC 7.0~7.5 35 0.20~0.25 80
TREFLIE K CSRT+UASB 6.3 31 0.91~2.36 95

4 HRT: 7K 145 Fa st [i); EGSB: BENK WUk 15 U8 IR; UASB: i sU RTS8 IR; COD: fhf i Atk ; 1C: INHRIRA: W I v #%; CSRT: M Ladit P28 =R i 7
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e PR VP P AR R A A IR HRL it (MIFC), S b B L
TR K PR —FP A T, 2 MFC DL 44
iBATIE, MFC X COD ., BMETEFEAR(TSS) | it s
FEAR(TDS) . FREEHR (SO, ) FIAHER AR (NO, ) 2Bk
AR 92%. 79.3%. 62.5%. 38.6% Fll 60%.
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HLRE. IR BESEBR R B RS LIS R KA HL TR
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4 FEEELBRKBNSELFIA
4.1 TEEELBRKEEALIZEF A

FlEFLIE K T 4ead il . SRR HRYE L BEsE T
T BLREAE TP LIS Ry . FLAY . EHE R
Fapkel, AN ER S T RS RIS R K R 4 i S H e s
FESTIRA I UL ORI, 1 BV L
W hnFE I, I mELIE P A CE SES NS AR b
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EGIE U I o L I ) NG e | 3 S S R - £ =X I
ZEVRBERN BN, B T 25 5 A KR FHBEE /K
JEAREY(GB 5084-2005) 3R, Al Vi g 4V T FH 7K
{FEFHUS SR AR $2 H —Fh L s o TR K 25
A APRSENE, B PRI TR K AR 5325k ml
W AR S B 1, 22 S 45 SBR ORI 45 5 v b FRYf,
RGBS S IBR AT, 4B e bR Aa & hn T nlVE R
PEBRPERAS I, IR TR RIS 2 /K 5 F 7

WEHHZRAE . 2L KA B 077K sl B A 1
Fr GB 18918-2002 H—2K A HEHRAE( L3 3) Ff1T
=R B K AR 2R, BUEAT e B R A
P P == B e TP/ il 7 1 4 St 107 N 1 O B R e 0 e
Vi LI K B & AT — Lo 5, ARG SE PR T
SRANEAAR R FHATR Y KA 7= RIS, FH o

3 FEAEEHIT A 5 m A VFHEOR B (H 39{E)
Table 3 Maximum allowable emission concentration of
essential control items (daily average)

5 FeApE I H —RAbRHE  —BERE
1 k27 = (COD, mg/L) 50 60
2 H: LT = (BOD, mg/L) 10 20
3 EIFYI(SS, mg/L) 10 20
4 S (mg/L) 1 3
5 £ (mg/L) 1 3
6 7 B9 2R 0 14 55 (mg/L) 0.5 1
7 MA (LINGF, mg/L) 15 20
8 A (UNIT, mg/L) 5(8) 8(15)
9 SwE(LIPTE, mg/L) 0.5 1
10 R (R RATAL, mg/L) 30 30
11 pH 6~9
12 ERBHHEHEE(A/L) 10° 10*

NGO T HE R BRATEAR AT 2K CODRT350 mg/Li, EfR#
N K TF60%; BODKF 160 mg/Lit, RN K F50%. BEMNATHE5
ig;&i%fﬁ%/k‘iﬁﬂz CHyPFERITEDR, $55 U /KR < 12 CR Al
42 FEEFLBRKHILZEEFIR

M RIS, TS FLIE K S S 4, ph
PNSCH P B 3R PR R R E RS o KT S
W ORE . BRI SRR AN TCHLER S E IR, AR
AR TRAEDIARE R, —2epF5E BB IEEC )
TR AE AT 30, B FLIE T Ut FL
MR, LM, 30, FUIR . TNIR . 2851 | A An A4
REWEEY
421 TEEFLIERK KB R OBE W) Sl
A A B A R PR 2 S —, I E
AR AT SR IEAEA WG I i3 i L ok b
BRAKG3EA REFURE, HAL 2255 5 (COD) Fil:
Yrits iR (BOD)TE— MG B EIN . LIRSS,
TR AL SRARRI ™ i i, Sl s IR

Pendén A BAB Gk K. marxianus F30% H 1 Sk
KT LI PR b ZUbE, SEmTA: = B, 95 T
BT LB, JRESE S AR P RS K
marxianus ] LASY i ZUEE, TE AW, i 52 £ B2,
S R W1 IS FLIE IR K 5% Al Sl 2R W) 0 ) 1 e e ok
Ho P BT IR | pH AR S5 28,
H TS FLIE R K LA 7 Ol Lo S
WL FORVERY s AR BT 4 A=y o o R R T2
AHFEE
422 TEEFLIERK R ER LS ST TEEFLIE
BRIK KWL B AR R R HABAT —E il 174,
SR T LIS K SR 7752 —. Cruz-Salomén
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SE FIFH EGSB ZE W N an A BT RS FLIE IR K . 24
W ASHESE e E0R 0.2340.1. pH 2 7.22+0.4
RN 26.6+1.4 °C {YZR/F FizfT 201 d J5, COD 2%
B m] 3k 90% LA |, A= A0 FF e 1 A = o J ml ik E
300 mL/g DA . Escalante 25 7E [RIFEHE IR &l 2
N HR T % LB 10 DR S PRl A e R A R
AT TASE . T 2LIE /K aE a5 7K ] F R St R
FHBETHIL(ACOD) R4, ARG H ber- e /R
"Ik F| 469.2 mL/g, A HLY) 35 & W P 5% fir 22
h 81%. HET, AT R FLT AL S BR TR AR 2K
FRECEAEA A LA T R = R e
4.2.3 TEEFLIEIRAK LM AEFRR LR FEZEmFEL
FFERUE . FLERTAJE | $5EBRE)E . SR o s F Bk e
JERIEEE A . FUBEBE LR B AR 1Y B-F U TN
SRR S B A R RN ZLNE, SR SR LR & AL
MELR . TRl IE R K A AU & e e,
LMK S, v A TFA = 2Lk, FLedhe &
i b A vz FRVERRAET . B0 . A AR e 2E-2-
LAC-T RFER S5 I HTAA, I B T4 R ELR AN M
fRAE TP RGP, Tejayadi G KT MsFLIE LB
PRAL RS AR BRI BB, S — A0 | R TR
SRR, 78 A AP /S 158 85% MIFLER. Liu &5
R IMFNE ZLAF RAE AR TC B 2544 FIANGS b sk
EHIREYIE T, Kg T iFLIE R KR . D-2L
BRIST-E4 735820 1.47 g/L/h,
4.2.4 TEEFLEIR K REESAEHNR  PIRRYE D —Fh
FTEZ TR T &5 BE2 S lk ity a4
BT B L P TR PR RS2 FH S B An— i b &
13201 . Morales Z50% % FHPNFR AT TR & % T I FLIE
FRIZLEA S INIR . SR AR o, FEN IR & T F2
A —E S AR HICK R f5 , PIBR I =58 i $& T —
A5, W LERI =R AR EIXT R Y 30% ., B g3l
FIFEIF AT (Lactobacillus plantarum ) BrFLiE
i FUBE & B i FLER , R FH Y BR #1 B8 ( Propioniba-
cterium ) ¥4 FLIE LN LR TN IR, 45 R R W LA 7
WEFLIRAYIRBER AT 1A R 45% LA, TNERIIEE (LN
5.643%,
425 THEEFLIEE K KB HEVREY) YR
HRVrEZEE BondURI K TR, EYRE
Wy e e R ST B ELFE AR . AR T KAk
G BB LI I B iy WL R AT HR AN R A A8 E R
WG4 TFOT NI 2R T2 R s, dner
mir . BRSPS

ISR TR (PHB ) J2& H & A Y VA PR
Py e AR O ERER, EATEAEAE N IR R LIS B R T
i E P, Das 8500 LLZLIE S A, i B R ZE
FFEE NCIM 5472 KB4 7= PHB. S8l 72 it fl
T RIERTE] . pH . #RELL(C/N) HLAE T 2ASHL tifb)s
PHB [r=s&nl k%] 8.29 g/L., Xia ZF' % Komarxia-
nus AT TIBIBEIEIFR, A5 T ToIEHER A 1 L 4 it

FEHTZUBE KA, 1 10 28 2E 04T 28 (A. pululans) 5538
BACAL NS 19 K. marxianus 1RER53%, 2N T 1%
FLIE PRI B Tk R (PMA) . Fang 250102 B4 A
T FLIE Thil A R G ZLIE S (PWP) i IR TR
Ly BE AR ) —Fh R A ER 1 S

H AT A YR S Y aIIF 5T 224 TP e/ NS
BOSEES b, g5 SRR T ), (B ik T2
B ST LA M SRR A . —Le s
AR AT LIS A2 R0, (BN, S8k . RUEHVK 545 5
A2 A, AP A BAG SRR LR BB 2R
HU, FEA SRS, FF iR E RS
YT AR TV R, T i m A AR W R S
JRASZELEG, A3 H R T A W R i SR 5 o
43 Hfth

A, AT R R - S SO B T A
FURA A 3k, S U S5 T 1 AR
XKL, Khorasani 55 FI| & A MIFAEAL ] (MnO, |
MgO) Fl—Fhas sl CFF R ) %) [a) 8K SN #, KL il il
AR (R alFLis ) #H7 1#ih SoK<Ib(SCWG)
AL 3 TSI B0 v R Y Rl P il AR 350~400 °C; 157
BA sk ] ¥ 6 72 30~60 min; 4 Ak 57 F B R 14 1 FH 5
R 1wt%., 3wt% FIl Swt%., 2L EiR N E NS
PR . G HERIH, JRRE (T v RIS B B R] 4 S
AR T A AERARBCRNIE & . EmlES
14:(400 °C F11 60 min) T, & r7%n]i5%] 1.36 mmol/gr
DAF(FEICIKIL) o

T FLIE R /K B & A iR s s iR R, AR
EHIBRE L . MEESTTAE C N A& B &1 R etk
HIKE IR ER | e I . L RS . FH I . A5 2R
FSASIRER A 2 T FLIG Kb s
ErEMAEYNE, TSR . XA ERE
b/ I 151 S oy V21 R 1 3 I P e o7 SN 22 Bl REE S
FH . Halder 55U F] FH— ™ 4p 6 09 T4 P BE V31 2L
il dh R AR AL A IRERL . 22 [B)REE e , i Aesl AT
F2B5x 41.83% HUTHIREL AN 45.83% HUBEARER, Inbes
SAEFEECR, WA G EY - & .
5 HESRE

FEEFLIE R AR A PSR A RE IR Y- S b G100
FEEGE, H B AT HIE S AR BT R . AR
BT LR AT B Se 00 TS FLIE /KA FREE AR, X 45
PRI PEBOS AT TR HRT, TESFLIS K
ATy 3 I ARG P O T S —, B T IR FLIE R K
T A HLA IETISO i AR 55—, dl st A= as el
TS FLIE AN T A2 (R e . SRS BE) |
FEREFIfL=#RT 5h CALAR . NFR A E R EW)) « R4
IR AT SARAS, (I AR T LIS /K AL FE Yy
LS PIT SR, A TE T TEsFLIE K Pk
5302 2= LI IR BE AR RIS, MAITTTB RS AR
B, VRS AN 3 AR A A PR T RS LIS I
IR BBSCREAI . B TRS | S BFAERR K, TCIRAE 4%
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ARV T2, IO SE T LG IR K =
RCRRAL R S5
T FLIG KT LG N Z A ik S
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R BARAS 10 4328 T2 e s FLig Kk vh
HIA ALY, BE— 2D A AR 78 T2,
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