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Fig. 1. Water use and wastewater discharge in beer production process.

315138 H143 K3 & 1976\ 63



183

» | oeq | LesE | bR Cesst [ L 8o_ a6l | 9291 | 0o _“:: 026 | 9°Q

| TAON | 0958 298l i €968 Gc8 "AON i 6091 6°90T | aoN [ 1EFI 368 "AON
: L PO 0RLE L GU6PT ¥612 L 66 O | 5002 G 66 R0 || LOLT 86 PO
_ \, “dag , 8L¥e g 'est 9¢5¢ 1°0gT | "dag } G68T L7G¥1 'dag || 118 6601 | "dog
_ | "Bny : 091€ | 8°€02 ysee €811 | 8y || 8912 ¥6LT | By || 920¢ gyt | sy
yL1€ 9'e61 | Tof f 919¢ | 8'18% LL9Z LveT ™f 1022 LSLT ‘™ | gv02 L°8¢1 f
60EE 9881 | 'un{ | $00¢ 0522 L6228 1°¢ST | "unf || G612 g6L1 | unf |l 0022 L0y1 | ‘unf
166 | 9891 |'Kew | LLLg | L9081 111 Ggrl | Aep _ LLST 6°CST | "Aey || €9LT LU0ET | Aep
9812 6°L91 | xdy | 9g7 A, T°2L1 9891 €0cT | ady [l g8yl 9°7eT | dy || po6I 906 ady
21 | 9°202 BN V60T | g el ] 9291 1°01T | Ty _ 8951 V¥eT | Ie || V8T G118 [ re
0g1e v, 96LT | ' ) LBle | 97581 66ST V68 g || 9E¥T 9766 ‘g2 | 8621 V€8 CEL
801y w LACIS ‘uef 1 667¢ | 8gb1 99¥1 S8l we( || 8161 8601 | 'uef : L1381 688 ‘uef
Kep/ewr) ! (Kep /) | Kep/qm) ] Kep/etn i (Aep /e
( kummgv ?ﬁw@m §) are( | ‘ .M:NBV ??Nwm mEv uwgms :mw\ mEv ﬁmﬂ _~ uwumgv ??wv\ §) are(g uw“mav (Aop/gm) e
ansepq 2d ‘ 2sepM d aIseM _ ! seM ! 1| sisepm !
SL6T | y 2161 2L61 TL6T I 0261
‘061 °ouls JBJOMIYSDM DBIDWNSS PuD UOHINPOJd 183G JO BWN|OA 9BRIAID AYuow °Z *9|qo]
1Y /gWy ‘g6 =UONIBIAd(] PIEPUBIS ‘AY/WE ‘E1Z=978Y A0 UBdN [EI0],
66161 ggel W@ 9T e [test  Beeg ue lLsst fosel weapy
! | ! i
¥ 2181 “N 102 886 T "€0T m €02 i€ 01 0662 G°LEE g 'L81 L 191 SL61 adygl  eg
0°22g81 L7191 L8228 1€ 052 0891 _m 66T \m Leg 9 '15¢ 9 '60¢ GL6T dyir oy
0grr  lLvo1 8181 Ie 181 82z 0081 0 662 0662 9°pL1 6L 66T xdyor ‘myp
! | I
0°9¥S1 4 _o "G61 10 'g61 Vw T1e ﬁo "S61 8 6.2 ¢ 961 S TTT L 191 SL6T dye  pam
8 G062 L 8cg 8288 v "80¥ IV "6€2 L8223 v "80% ¢ 8LV 9 91¢ 9 '6€¢ SL61 adyg  ‘en,
L°66Le 9 15¢ 3 '91& Mm 9% Mm 9% 6 865 1602 6 "860 L 828 VA G161 ady, Cruoly
S ELET L'681 ‘N. 681 9111 mv 918 ﬁm 901 9901 98 8 V61 V€L SL61 dy9  ung
S .wmmH AL 4N mS 18 V61 ¢ 611 ? 683 0°291 G TIT 3 '98 816 GL61 adyy CTy
Eoe o | | 00: 91 | oo:er [oo:vr | ooser | oo:er | oo:1r | oo:or | 00+ o6 e oW
Aﬁ\nEv ANOH YoeH 38 POINSBA[N MO[ I1BMIISEM B

‘8i0d moly «C@D_tw JOIDMBISDAA  °| "B|qp]

HWAHAK KONGHAK Vol. 14, No. 3, June 1976



184

Table. 3. Beer brewery wastewater quality from major wastewater-discharging processes. *

Major COD (mg/1) BODs(mg/0) SS(mg/1)
Wastewater-disch- PH insol T insol

arging processes total | soluble | :3)512 " | total | soluble Kﬁz " | total | volatile| fixed
Barley 1370 1100 270 665 644 21 256 168 88
soaking 10. 4 1420 840 5801 271

Malt 4660 4600 60 3340 3113 227 257 254 3
pulverization 6.2 3960 3540 420 34

Mort 2790 7920 19980: 12405 3849 8556 4843 4388 455
fermentation 5.8 6200 2000 4200 503

Diatomite 5360 3000 2360 2830 1310 1070 13938| 1178 12760
filtration 168

Bottle ! 11.0 300 80 220 113 43 70 47 34 13
washing }

« Upper figures are those sampled on 28 Mar. 1975 and lower figures on 6 and 7 May. 1975.
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TAMEMEER S ol zelg Hke iﬁ%%‘ﬁ"—
AArch %E B manhole @ = 72 manhole
o AXE FTAES PHEREERA HES
FHozAY RS AUt o]hze] dHe
& FEBEKTES] Table 13 2ot T8 K
BEFAEES%N ©fsle] FEArE o] MIRIFS] 17RY-
¥ o} 9my7bA| o] WHFHEEKTES 26.9
m¥/hrg v}, ofe}A 19755 4 B 4 HY-E 4 A12
A7k 9] 1 AEEEBAKES 2, 164m3/day2 7}
F= ot

o} T kel osl 1970 o] 5 ZEiEA
FEEI HEEBARES Table 29F 7}y, HEENE
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S W Aol Fig. 2% Table 29 RES 2
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Fig. 2. Monthly average volume of beer produciion

ond wastewater since 1970.

gl WHEta Qlrh o] MMF FWEAERS
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o] HEWITIB BEKE EEMHBEANA iRAstz
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Table 33 7th. PMMFESS WS HapTE
ol 4} & A7 batch A o & BiH= =6, 32
T BAKF LEBAYEEFRE R B (chemical oxygen
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Table. 4. Beer-brewery wastewater qudlity analyzed from combined conposite samples™®.

! COD (mg/) BOD; (mg/l) SS (mg/i)
Sampling date pH | insol- l insol- ol e
total | soluble } uble totol | soluble | uble total volaule‘ fixed
1

Mon., T7Apr 1975 10.2] 440, 366 74, 368 3111 57 340, ’
Tue., 8Apr 1975 1.7, 1012 691l 321l 629 53 93 393 205 188
Wed., 9Apr 1975 10.5] 768 3530 415  e41] 622 19 488 324i 164
Thu., 10Apr 1975 0.6 945 88 50 540 492 18 207
Fri., 11Apr 1975 10.8] 641 5611 8o 400 252, 148 198 124 74
Sat., 12Apr 1975 1.1 9% 862 74 350 234 116) 168 106 62
Mean 107 783 el 172 488 406 gl 317 187 130

* Samples are taken from the combined effluent at every
Average Kjeldahl-N : 14mg/!
Average total P : 3. 5mg/I

ygen demand) 0.2 HEE = HEHEHS BE
74 (suspended solids)o] EEZ} A7t Hol+=
& AolAch wEtA o] F HEE N S
= EKkY B BEYHEES FHEyeR, A
LBE Erx @4 #ESA g R #RYH
o] PrHES st gledl e W of
T3 ke vl A WA

Table 4+ ©] THFAKE2 m%@?ﬁwﬁucﬂ A
EEHE = A EAE 2t s kst
RERAIZ BET & 53 HReld 249
#ER7L JA T 2i% CODEE S 440~1012 mg/l
o] 93, &4 BOD; = 350~641 mg/lo] %l o,
Z:f% SS &= 168~488 mg/l o] Yot KEEEZ JEA
R EB RS By iy Fokeh. ey
SSo A EWRE =t FEEEHEETY (fixed
solids) 9] P HEY &2 ok Kjeldahi
kel MR PHEEE £4% 14 mg/l B
3.5 mg/lol ek, ol fRABEKS pPHE K=
10.5 ®iigkol At

4 £PBr) REER

(1) 1% Hik

‘B R Y dxABEARS] Bbdke
R 3 RS AV st Fig. 39HRE .
> HEHES gAY BT e X

2-hour interval and mixed proportionally.

g (plastic) %] i 10mmE RS} ZFF 22
o] fBEEEKIT B kIt WFHEF S
Gl BEERS BKE 69 20mmX20mm
X105mm 3 i3 ceramic air filter filter of €]

é“i

Sample storage, 65!

Flow contro) value

Ceramic air filter

Heat radiator and thermostat
Aeration unit, 7.2/
Sedimentation unit, 2.2/
Activated sludge recycle
Effluent storage, 451

0N ;YR W

Fig. 3. Experimental activated sludge laboratory units.
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Fig. 4. Completely mixed ativated sludge system.
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Table 39 EEHBERN BEAS KEL BKK
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HEAKELS el § Table 39 e WSt
o Eth ARSWIRLES Ffte] oehe] o
ket BEK Q) nonbiodegradability s #:Es}sd o} &)
s} o},

“Nonbiodegradable COD”

Total =783—(1.5)(488) =51mg/!
Soluble =611—(1.5)(406) = 2mg/l
insoluble=172— (1. 5) (82) =49mg/I

“Nonbiodegradable solids”

Fixed SS= =130mg/!

. _ 49 _
Volatile SS—187><—172 53 mg/l

99 #HAAE 5H BOD9 1568 K&
BOD % biodegradable CODZ % ¢kth = &8
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Table. 5 Experimental resilt of completely mixed activated sludge treatment of beer-brewery wastewater.

| pH | MLSS (mg/2)
Aeration| SOld* | 1 ; ; -
Date Temp e{‘?nl;éﬂ retention: Ae[rjat'lon Sedm[l]en_tatmn
experimented (9] (hr) gfg’g l Influent [Effluent Tlt ot
Total I Volatile| Total | Volatile
6~ 8 May 1975 19 4 — 6.8 7.5 1260 1102 2258 2177
9~11 May 1975 19 10 —] 7.1 7.2 1405 1247 3570 2950
11~12 May 1975 19 9 6.8 6.7 7.6 1795, 1400 2582 1982
12~13 May 1975 19 8 6.9 7.4 6.8 920[ 790 6600 5620
COD (mg/D) BOD;s (mg/l) SS (mg/l)
Date Influent Effluent Influent Effluent Influent Effluent
experimented |
solu- Solu- Solu- | Solu- Vola- | 1 Vola-
Total ble Total ble Total ble Total ble Total tile Total tile
6~ 8 May 1975 870 708 177 70 650‘ 53CG; 129 53 642, 106 50 —_
9~11 May 1975 523! 405 48 28 415\ 174 42 24 78| 73 22 22
11~12 May 1975 523 405 113 71 415 190 38 28 78 73 17 15
12~13 May 1975 i 1086; 623 80 62 510: 372 116 22, 300 270 16 —

# Solid retention time=g MLSS in aeration unit/(g SS in effluent per day-+g SS wasted per day + g SS

change in mixed liquor per day)

2288 CODS] 94%, 28]z Z:88 SS9 42%7}+ 4
YER BB sl BlfENEC] v AR A
=l ok, BODs &= BARS 500~2000mg/I® o
Hate] 22 selr

3.3 £MBeH RERR

Table 59 GEHEERAX Fkel AT AW
BEEBRMARES SdA 513 McKinney® 2] 5
ol A8 metabolism factor K,=1.04,7!
5 Q&4 gl o] 32 Goodman¥} Englande®
7} #ET o= HERAEES K, 3 7.2~15h7
Boh w9 @od, AL o] BRI —Fik
S AARA % ABKATE Ao HoMLE
EE=s A 2

Kn=1.0 bt & {HA3te FHET Rk B
i) BODsi#ifs = Table 65 7t

v R BRI ko] BODs A
7} Table 65 7o) WA= = o5 Heoleh
gukstm o] EEIEEN A 2 EREAMR
ol A = fEe] wAKI A 23-¥ short circuit

Table. 6. Theoritical BODjs concentration after each

aeration time.

Influent Aeration Effluent

BODs, Fi time(z) BODs, F

(mg/l) (hr) (mg/I)

488 3 98

” 6 70

” 8 54

” 10 44

" 12 37

4 16 29

1" 24 20

o gjate] AjoirkzS §l7] wjFol e},

%9l Food 9} Microbee] Histe] FHESH o]
Eaoll 4] 9] BOD; frkz8-& Table 72 Fig. 59
74tk Table 4 2 Fig. 59 Table 65 Hikd
o “Food ¢} Microbe o "o 2oleld EHES
BODsFr %35} Kagkoll oA 7o) Az vl
e g ok

o] AMEMERERELE
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Table. 7. BODj; removals based on Food: Microbe

ratio.

o , Substrat T
BODeri | et | miewde | loading Zo | Efflenc | BOD:
(me/2) (br) (kg MLSS/m®) | (-5 REDe ) e (%)

650 4 1, 260 3.0 129 80
510 8 0. 920 1.7 116 77
415 9 1,795 0.6 38 a1
415 10 1,405 0.7 42 90
100
a; ol s /,,ﬁ—@’*—‘i" Nomenclatures
2 ] ©
§ eof @ Wastewater flow rate, I/hr.
ﬁ, sd Qr Flow rate of activated sludge recycle,
S . I/hr.
! | | Quw Flowrate of waste activated sludge, I/hr.
6_: s;gbs'trzre Loa dl;‘g (o Bg;:;‘ KTMngs - day) Fi  Organic concentration in influent, mg/L
Fig. 5. BOSs removals based on Food: Microbe ratio. F Organic concentration in effluent, mg/i.
Ma Active microbial concentration, mg/l.
WS A o] ook Widrubell pEmE el Mar Active microbial concentration in recycle
= A ° = =
& AAse F2 ok 22 BOWRS @ stream,  mg/L.
B DERS el Qo Mae Active microbial concentration in effluent
Wa = N 2= .
stream, mg/!.
4 # % Maw Active microbial concentration in waste
stream, mg/l.
FEe BEITEY MAKES XBELERS 18 V  Volume of aeration tank, /.
fEA v AKE BTz BKHHIES o ¢t Aeration time (V/Q), hr.
WA AT A& 7 Km Metabolism factor, Ar1.
kRfBEARe BODs ##E= % 490mg/l 3l
CODilis = % 780mg/l AEd = 90%°] o] 2 2k
biodegradable 1 Ao 2 A=Y}, =z = SS
WRES # 320mg/l o] Q=d = 40%0] AHo] bio- 1. L. Klein, River Pollution 2: Causes and
degradable 3t E4mel Aoz HBE ok, Effects,” Butterworths, London (1962),
McKinney® 9] s22BEAR &S A model p- 91.
< St BAES BAERI EE metabolism 2. RREnteriE T, TAEATREE] (1973),
HFRB(K,) LOATE 29 Ka @t M p- 176.
e ke Gy BODs RS “Food 9} 3. W. W. Jr., Eckenfelder, “Industrial Water
Microbe o] W7ol ¢]3te] s BODsEEe Pollution Control,” McGraw-Hill, New
W Sshieh. BODs Bk 90%¢] 4ol Sek. York (1966), . 13.
BRERTS BTk wtm Al B o] of 4. “Standard Methods for the Examination of

Jehe gaE 2

3st3E M43 H 33 19766 H

Water and Wastewater,” 13th Ed., APHA,
AWWA, WPCF (1971).
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