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1. Environmenial Control & Measures for
Iindusirial Waslewaler Treaimeni

History

‘40°s

‘al’'s

'60’'s

TO's

‘B0’'s

‘90’'s

‘00°s

Industrial rehabilitation {45~ '85 )
Industrial Pollution

Fisheries damages by paper mills w.w. ['5B]
Water Quality Conserv. Law + Control of Effluent Emission from Factory Law ['59]

Basic Law for Environmental Pollution Control ['67)

Water Pallution Contrel Law ['70)
Inauguration of the Environmental Agency ['71) g

Areawide Total Pellution Load Control Law ['7B)

Law ! Special Measures for Conserv. Of Lake Water Quality ['B4)

Practical Environmental Assessment started ['92)

Basic Environment Law ['93]
Environmental Assessment Law ['99) Global Environment

6th Total Effluent Contral System ['02)----COD + N, P




1.Environmental Control & Measures for Industrial Wastewater Treatment

Protecting
Laws Human Health

Environmental -26 items

Quality Heavy Metals,
Standards Toxic Sub. Solvents,
Agriculture chem.
Nitrngen ........
Nationwide
Effluent -27 items
Standards ditto + Org. P
Nationwide

Measures for Waler Qualily Conservalion (1/3)

Preserving

Living Standards

9 tems
pH, BOD, SS, DO,
Oil, T-N, T-P--- -~

Lake, Pond, Coast

15 items

ditto + phenols,

- Nationwide



1. Environmenial Conirol & Measures for Indusirial Wasfewaler Treaiment
Measures for Water Quality Conservation (2/3)

® 60 Wastewaler treatment

water=ollnuon

ControfiEaw i Rl P TETE Al SUINgENVENIUENESTANddnds

SOl O U ONNGONY101
SR reTeciuralSheEciEdiE T HEnEEguliation
ENVITOMnent
g

ACCEPLANCE

leaner Producti

- Criteria
- Pollution Control System
- Improvement -Record

- Education -Accountability

MOTMILORIG e




1. Environmenial Conirol & Measures for lndusirial Wasiewaler
Measures for Water Quality Conservation (3/3)
Environmental Assessment Sysiem

- Survey Post Facto
- Predict Assessment
- Asgsessment

¥ '\ A
Screening P!‘t!"“ Environmental
Opinions Impact Statement

-Large - Scale

- Specified B T

’? -
Environment Impact Scoping
Evaluation Method | ™ - Investigation items
Report - Investigation methods
P = - Evaluation procedures
=




"R 2. Considering Aspects on W.W. Treatment Plant Design
(1) Cleaner Production

— End of Pipe Production

LInit: million ton /£ year




2. Considering Aspects on W.W. Treatment Plant Design
(2) Selection of Treaimeni Process

E (/-_ Flocculation ) Sand F
E E " —ettling Hoatation Settling
¥ El 0,
WS Centri
g2 BIO A0S
lE m
F AC
- Preci F
" RO ecious F.
E =) UF
= DD _ -
% Virus Emulsion AS Sludge

. Bactena >

Water i * | o

1A 100 A 10 100 1




3. Wastewater Treatment Technologies
{1) Screening : Remove Floating Material

g0 —é h -
Bar Screen
Inlet % T Outlet
+!‘.: T ?}} o : _.-

L 40~-60 deg.
Drive
Grid Effective Spacing
4 Coarse Screen: >>50mm e |
4Normal Screen 15~50 mm  Rotating screen
#Fine Screen <15 mm

Hopper



3. Wastewater Treatment Technologies
(2) Separation of settling & floating particies

Stokes’ Law g: Gravity ,mis?

Pw: Water density, kg/m?
Vr=(g/18 it )}(Pw-Po)D? Po: oil density, kg I/ m?

D: ¢ 1 particle, m
L 1 Viscosity coefficient

IﬂlEt > | -.-:-- " F 0O
T - e { = outlet

L=(V,/V,) d




3. Wastewater Treatment Technologies
(3) Sedimenialion: Removing SS

yCUM Scraper

Effluent
Scum

Rectangle

i _
Inlet — Sludge Drive  Seum Trough

Effluent
Inlet It == =
|G Flnw_p_lff

Sludge j 1'
%ﬁ «— Chain T
= ~




Influent

3. Wastewater Treatment Technologies
(4) Floalalion: Removing SS & Oil

loated scum

‘ Sludge
=

Eﬁ’ll:!;‘lt



3. Wastewater Treatment Technologies
(9) Coagulation: Enlargement of Particle

Why -

How to connect ?
HmElectric Neutralization

HBonding opposite Charged lons
mPhysical Adsorption
EBridging

Coagul ants
BE| ectrolyte

BHydrated Metal Oxide
HPolyelectrolyte

Conditioning
EMixing
mpH



3. Wastewater Treatment Technologies
{6) Aerobic Biological process (1/2)

BOD/MLSS /D

0.02= SS in Effluent

o o ET

Mlcr“énfgamsms

Process Parameter

B Temp : 5~40°C

mpH: ~§f~

mDO: 0.2~

H BOD:N:P=100:5:1

H BOD /MLSS /D = 0.02~0.4

Aeration tank * g,




Fine bubble
. difuser

3. Wastewater Treatment Technologies
(6) Aerobic Biological Process (2/2)

Process
O Conventional Activated Sludge
O Modified: Extended Aeration, Lagoon- --

Asrators O Biofilm: Floating Media, Rotating Contactor
O Hybrid: Membrane

Media

e

Menhamcalaeratnr
Fixed bed type




3. Wastewater Treatment Technologies
( 7) Anaerobic Biological Process (1/2)

Fuel 0.35Nm3/ kg TOD

" Process Parameter
O Temp: ~36°C~ ~55°C~

O pH: 4.0~7.8

OTOD/VSS /D

Sludge
3—~12% { COD Removed




3. Wastewater Treatment Technologies
{ 7) Anaecrobic Biological Process (2/2)

{JASB
Unilow Anaerobic 8ludge Blanksl

[ et
A

o

Mgy &

B

. Treated

Water

> <""-Gas- Solids Separator

..... Boundary layer
- « «* . Granule Sludge

L ol F L F o

£ 3. . . K.

Wastewater




® o 3. Wastewater Treatment Technologies
{8) Advanced Treatment — BOD, COD, SS

Secondary
Treatment [mgilL]

AS+LF
E NN N NN EEEENgGEEEN)

BOD 5~15 =g====! .
: D LUE ‘e

LR
]
Semnni
. - EEEy
Bio Media | ‘s =, =+, . ams
Air b e s Paege - :
mEE
g% 5720 IIIIIIIIIIIIIIIIIIII‘-:{' -
- smnken
,FF=|='J/ :
coD 1040 =="m=" ann G agulatlun
m | | msmissmissmissmes
Sand F. EF: AC Abs.
" EEEEEEEEEEEEEEN]




3. Wastewater Treatment Technologies
{8) Advanced Treatment — N Removal

Nitrification Denitrification
NH,* + (3/2) O,—NO; +H,0 + 2H* § NO, +3(H;) = N, T +2H,0 + 20H
NO, -+ (1/2) O, — NO; 2NO; +5(H,) —N, T +4H,0 + 20H
‘Wastewater . E Trealac
':; Crganic o Watar

7
—*‘ Oxidlation -&‘Denitriﬁcatiunwﬂl'"

Nitrification

“Tem
-pH & “Microorganism---helding Process

: . . Parameter
“Microarganism---holding



3. Wastewater Treatment Technologies
{8) Advanced Treaimeni — P Removal

P-luxurious-

iast : T ______ Treated

dilewaler j Water
ya

_____ Excess

Sludge

Coagulants
- aluminum sulfate

- jron chloride
- iron sulfate

P- Dissoluble |
(anaerohic)

-IIIIIIIIIIIIII“IIIII‘




3. Wastewater Treatment Technologies
{9) Reusing Trealed Waler

= felpf] Water Sprinkling,
ASEPIOCESS flushing toilet
H Coli <10 Res. Cl, =04
Color 40  BOD =20

Coaguiation=setting

¥
FITENeRESand
¥ Scenery use
Etranan=L= Coll =05  Turbidity (deg
H Color 10 BOD
SIE=AITECoN
¥
Al S 0sOTDHoT
Al fm el Industrial Water
e Coli (No./L) <1 (Public bath) Volatile Solids (mg/L) <250
IEONEET Res. Cl, (mg/L) >>0.1(Tap water) Hardness (mg/L) < 120
- Turbidity (degree) <20 Color (degree) 2~~80 (Boiler)

pH 65~8.0 5~10 (Food processing)

Eilration =kt



3. Wastewater Treatment Technologies
{10) Dehydralion - Dehydralors

Filter press

Screw press
Vacuum filter



3. Wastewater Treatment Technologies
(11) Drying, Iincineration, Composiing

Dewatered cake
(H,0 75~-90%)

Dry sludge .
H20 <10% 4

Compaoster

70~80°C ¥

1~3 month

Cumnnitizrf:;--1:;- % i

-



3. Wastewater Treatment Technologies
(12) Studge Reduction Process

Heat

Wastewater . of
l vy B
AETalpr
LK

H______—___f-‘
Solubilizing
%giil]n;g Treated
=116 water

reactor

"H,____—___ﬂ__r"
Cell wall is broken by thermo ofozone

Relurn Siuidge

LY & Detvatering

xcess$ Sludge



4. Examples of Food Processing WW Treatment
(1) Beverage ————- Coke

Q=4,000 m3/d
Wastewater Sand & Qil BEOD=400 mg/L (daily av.)
tank = Separator - pH=5.8~11

SS=50~70 mg/L

Sludge
return

Yearly Temp. Water DO SS
(C) (C) (mgiL) (mg/L) (mgiL) (cm)

10.7 16.7 9.0 2.6 4.5 4.3 40
33 25.4 11.3 5.4 9.2 11.3 50
—15 71 7.8 1.6 1.7 2.4 20




Wastewater |l Anaerobic _@
Wastewater tank reactor

4. Examples of Food Processing WW Treatment
(2) Breweries —— Beer (1/3)

Desufurizer

Excess sludge

Thickener
Date May 8 May 15 May 22 May 29

WW  Q3/d 2,710 3,560 3460 3,820 —

e rator
Inf. BOD mg/L 900 966 712 694
Inf. SS mg/L 140 397 260 143

EN.BODmgL 84 120 50 46 “E‘::;E;E“
Efl. SS mglL 140 150 140 120

CH, m/d 1,100 1,210 924 969

WY WWastewater, weekly average



4. Examples of Food Processing WW Treatment
{2) Breweries —— Beer (2/3)

Cost comparison — Anaerobic vs. Aerobic

I Price ¥ Anaerobic + DAF Aerobic process
em rice¥ cons./d  ¥/d  Cons./d  ¥/d

Power 18/kWh 3.200kwh 57,600 6,800kwh 122,400
Steam 3/kg 12,000kg 36,000 - -
45% NaOH 40/kg 1,600kg 64,000 - -

Coagulants 1.400/kg 4kg 5,600 15kg 21,000
Desulfer 170/kg 4.2kg 714 - -
Sludge disp. 10.,000/m3? 1.5m3 15,000 6m3 60,000

CH, 28,000/kL.  2kL 456,000 - -
Total 122,914 203,400

Economics + ¥ 80,486/ d
DAF: dissolved Air Floatation unit, CH,. converted to A-heavy oil




4. Examples of Food Processing WW Treatment
(2) Breweries — Beer (3/3)

Cenirifuge
dehydrafor




4. Examples af Food Processing WW Treatment
greweries — Sake (1/2)

Livestock
Fee e EEEEaa Dehydrator T
Coagulation- Equalization Aeration Settling
settling tank tank tank &

Sand Coagulation-
filter settling :
femmssrrsssesneans ) [ :

Dehydrator & DEWﬂtErEd>
cake

Effluent

BOD <20 mgiL
88 <30mgiL

AC filter

Rice washing
W E R =D

Q 250 m3id (120)
BOD 750 mgiL (4,000)
SS 120mgiL (5,000)

Chlorination

tank

[} rice-wash wastewater



4. Examples of Food Processing WW Treatment
(2) Breweries —— Sake (2/2)

Purification of rice-washing wastewater by coagulation

pH SS {mg/L) | BOD |mgiL)
Raw W 6.6 M7 1,250
Effluent 6.8 <30 185

Coagulants: alum; 1,000 NaQH,; 365 Polymer; 10 {mg/L)

—_Settlingtank_
——Setfingtank L

2 ——
Aeration tank'\ .

__"‘"\..-"“ L

Dual Cell gravity
dehydrator




4. Examples of Food Processing WW Treatment

® 0 (3) Oil & Fat (1/2)

w Desulfurizer

Wastewater Anaerobic Denitrification Aeration
tank 7 tank tank

Q 600 mé/d
BOD < 280 mgiL tank

Cooling
water
S5 <280mg/L Excesssludge
Cooling
water Dehydrator

BOD 8,000 mgL
55 1,700 mg/L
T-N 400 mg/L

Denitrification

Re-aeration
tank

Settling

tank

BOD <10 mgiL

Dewatered 55 <20mg/L
T-N <80 mg/L

cake



4. Examples of Food Processing WW Treatment
(3) Qit & Fat (212}

0.35Nm3 CH4
3.000 Kcal

Energy Production
3.5 kWh

+ 2.940
kKWh/d
TOD = 840 kg/ d
(BOD=480 kgld) El'lll"ﬂ'! Consumption

Dlﬂ’erenne 3,360 k\Wh/d



4. Examples of Food Processing WW Treatment

(4) Miik & Daily Product (1/2)

Aerobic digestion tank  Excess sludge

3

Blower

| 19m?

fe® o

g,

W

| o

il |

Aeration tank Settling tank
258 m?

120 m?

Wastewater —Ii

540 m3/d {12hrs)
BOD 200 mgiL

Screen

T

Equalization tank

190 m3

C, BoD <20mgiL
1 §§ <20 mgiL

"m I:I— Effluent

Chlorination tank



Sludge Bulking

Low molecular hydr. C
Reduced sulfur

Shortage-N, P & Fe

4. Examples of Food Processing WW Treatment
(4) Mitk & Daily Product (2/2)

Operation
Wastewater

!

Low load-<0.2kgBOD/kg SS/d
High load > 0.4kgBOD/kg SS/d
Low DO<0.2mg/L

Abnormal pH<{6.5~8<

Toxic materials Short SRT
l For Chronic bulking:
Temporally measure: Coagulant v Plug-flow

+'Bateh-wise operation
v Pre-treatment-Anaerobic process



(5) Wheat Starch (1/2)

Desulferizer

=g
| @/
Equalization

Tank
600m?

Q 500mid
COD 18,000mgiL
BOD 11,000mgiL

Anaerobic
Reactor
1.000m3

4. Examples of Food Processing WW Treatment

m CH, =3,150 Nm3d

BOD <50mgiL

Gas holder
O —"U::}
Dehydrator
]
0 6 0 D'\_.i.'/ —
o oo %o o ——=3
W s oy it Settling
0% Aeration Tank
Tank 1Eﬂm]
3.000m3



4. Examples of Food Processing WW Treatment
v) Wheat Starch

Anaerobic Process Performance (Monthly av.)

Oper. parameter

Anaerobic

WW Volume Aerobic
°C in reactor

Gas volume MLSS
CH,Cone. PH
pH C in AT
<5 DO

Advantages of Anaerobic Treaiment

CH, —Fuel for Starch drying process
Sludge bulking in activated sludge process — Disappeared
Excess sludge generation —Reduced to about 115



4. Examples of Food Processing WW Treatment
{6) Polalo starch{1/2)

Floating aerator Settling tank
3
Lagoon 37 kW gg m
3
30,000 m ) ~ \ I
—_ I‘ﬁ‘l I‘F‘I I‘I|.__|LI I‘I|.:|LI l_ll:ll‘l t -
4 BV B VI ¥ O R R IV N
[ DOD6~32Ave 19 MLSES Ave. 25940
y—
T BOD loading [Ave.)
= E 0.15 kg m3-d
2 0.05 kg / kg SS -d SS  54~188 Ave.119
:‘E BOD 42~ 91 Ave. 68
Water temp. 2~17°C

8§ 176~3,730 Ave. 602
BOD 873—2,230 Ave.1.440
Water temp. ~17°C
Unit: mgfL



4. Examples of Food Processing WW Treatment
(6) Polalo starch{2/2)

Operation: End of summer——early of winter

Problem at restart-up: filamentous bacteria bulking

|
»Maintain sludge activity— Intermittent wastewater feed

#Dispersing AS — coaqulants feed
»New sludge seeding — from sewage treaiment plant

#Control of sludge septicity — minimum aeration

SRR ek zln-k!q. e 5y
R A “':-’-'. i,

Lagoon, 30 000m?




4. Examples of Food Processing WW Treatment
® O {7) Takeout dishes {1/2)

| l

Dippire Prazzure i _
tank ] bailing tank. Seatsaizmg Steamer | Refreerator | Packer
J I | |

|
(i Floor, equipments washinL:—D_"_
—— Pressure ‘
IPRINE ili )
_h hi?;rl:krg | Seeding || Packer o Fomenter |~ popierator
I 7 | )
i Floor, equipments washiﬂg_;

Mizing | | Wacuum :
T & desecrator [ Filler ™ Heater ™ Packer Refrigerator
kneading l

.

Floor equipments washing




4. Examples of Food Processing WW Treatment

{7) Takeout dishes {1/2)

Desulferlizer G
Anaerobic

reactor

Equalization Aerahic

i o I

Q1,050 m3d =
pH 43
BOD 2,310
=o 2ol

il 110

o 550 m*d
oH B3
BOD 760
SS 130
Oil 50

tank  HX [T= -y
x ]i pH  5~9

—H BOD <200

; Equalization P = . L Qi << 30
LOSCrEEN | tank : L S~
II" — DR /N\éut[allzaﬁuﬂ —
. -H- ; Megx_,su ring
’ E:Dagulatluﬂ o c $ o

LInit: mgil

""" Dehyd Bl Dewatered
.__.".I- MamsmsmsmsmsmEmem b - @ SIUdgE
I -




4. Examples of Food Processing WW Treatment

o0 (8) Confectionaries {1/2)
Cleaner produciion in produciion lines
] ] T Wastewater
Raw .. . .
. . Calcination Sizing &
. Moaer o Filler - g
materials furmace packing

Ego Egg
D
L

L

LI Fillo |+{ Sealer

Sterlzation
Refrigerator

Jerried
fruit




4. Examples of Food Processing WW Treatment

® O {(8) Confectionaries {2/2)
Sudge T. RN beyatered

snH . cake

tiabile

NI PI NaDH ........................ : deh'.-lll.'dratur

Wastewater
ECD 4,000 mgd

MalH, PALC
Polyrmer

E“D'DQ“?E”ED”WHTHED‘% MG T, coagulation-Settling T. BEOD < 10 mgil

-.r::- o 1] rF 1
e '@_N{: ¥

hlorination T
Slow Mixing T




