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- 4H|olg B
- HHOIH= S8¢H 22 3VE F2

= ZM, 37[(Volume)tt. BIEOIE M| A 2HOAl= & ApH[7 7| E2] AlA
HlOo=2 CI2X| 2% 02 girt

= x2 UE =
= =M, CHd (Variety) O|Ct. & H|O| B = Ciefot HEH2| H|O[E 7t 20f
dElbh 7|55 g7l 23, AFLO[LHHIE| L, SNSO| A= H2 =2 2
T 2HO[HOf Zer=lCt
« JW, &= (Velocity)Ct. EIOJE 7t ZISO{X|= £ =9 ME| k= £27t OfF &
2tof SHCt

2El0lE F2
Big data is high volume, high velocity, and/or high variety information assets that
require new forms of processing to enable enhanced decision making, insight dis

covery and process optimization. [Gartner, 2012]
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ET| Extraction, Transformation, Loading
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Tz 53 H|D
oracle, mssq,
-2 HIOIHE MESALY, =G5t #E|StE H|O|E{H| O]~
RDBMS mySQL, sybase,
-SQLE ArE3ilA HIO[EHH|O|A MY, =78, M S ME|A HS
MPP DB
-Not-Only SQL X}, H| 2t | O|Ef ME 2
MongoDB,
-H[O|& A7|0t7F DYE[X] @EA, H|O|S ZF =) A4k X2 otE

NoSQL o i - Cassandra,
-=HXH 23 (Horizontal Scalability) 0|

N HBase, Redis
-key-value, Document key-value, column 7|2 NoSQL =2 &&
-2AE MH O 2 C|AT0| oY N, 917, 27| § SiE
HATQ | AK|H| 7 OFHl APIZ E38) H2|st= mUA|AHE
HDFS
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“ -2l HlolE Melet 24 = ¢

. Core ApacheHadoon | [ Opm et or:
= Data integration
= Data Movemant
- App Jobs Managermsant

.e—mumm el it

[EA] http://www.itworld.co.kr/print/73626

S OjRe 2 ZEY T3
bR S o) A Hadoop System

Java, Python,

Scala, R Applications
Analytic

Application

Copyright © Inteligent Business Strategies 1992-2016

[EA] https://www.ibmbigdatahub.com/blog/what-hadoop
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2. 9OI0IE 7]=

» 6= MapReduce

Job Tracker, Task Tracker 22|0|E 2}0|E 2|2 M

Job Tracker

« M A S #elstes 7|1s8 =dote OfAH dg MH
* Task TrackerOf| 2t g & ZHISt 1 +=AS X O

c FEHYLET AR = MBOAM A

Task Tracker

« AHEX7F @ ™ot 2 Y2 Job Tracker2| & H0f| a2t A1 3H

d

mu
u
o
rQ
m
o
k)
jz M
(gl
E

© AFEXRETF CHUSE Q2 HEfot 24t HE|E AHEE
© ARERZE NSt T2 WZ Job TrackerE 2 Yot & @HSt 0 21 ZAat
A= APILHE

=13

g2 2UHY
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ARERE THR
o= T
Sao|pE .
40| e a2 A
e A
& a3 st " Job.splk
(JobTrackar) -
job. xmi
jab jar
hearth
SHE o A|AR
ElAT Ea7 A3 ez
[TaskTrackear) {TaskTracker)
?/\ f;/\ -
B4 EfAS ElA= Ef A=
s 4 = -0 ALERE T
[‘\_-'I - I"H._,J'I w HasA 2E

[23] 22H2C AR 78 JlE (FYZ 2, oo|D)
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2. 4Ihjo|E] 7|=

BFE| AL =4 o Hols HE/HR
(Partitioner) 2l mrel EALE o (Merge/Sor)

[EA] 22t HREY 72 71 (HEE 2, 0ol2)

Page
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» MapReduce A}

s EAYE X DR E?

4200 E Key Value

oA M22 30 9. (M2, 30)
Ol EE k2. (RIH,  31)
S EE 245 (ChHE, 24)
HF 252290/ (2, 29)
EHE 325;}2 =i (o, 32) :ﬂf g(ll ;2 , 1383}} 19)) Eﬂ% :ii
| o= LR . 7S [yl 5 'y [l
3:; ;35;2,10' {Eﬁ; zi] (CHHE, (24, 32, 32)) (ChE, 32)

LT mapper,| (17, F Lol (BZ (20, 23)) _reducer,| (5= 9
2= N2 EM =28k (M2, 28) (B, (33, 24)) (== 33)
o= o1 3| == 23 T 'y T
ST BEE AT o (T} (24) (Ch, 22)
A F= O = 32 (CHE, 32) [_I?I_IA_}: (32)) {_I?I_ﬁ:az)
ME 33z 0 ZHo.. (M2, 33)
Ol X 17| 2 26%... (21,  26)
olE of& 7|20 18. (1, 18)
Y 2AF= 2. (&5, 24)
BEAQ5322 01, (£, 32)
A& opHE 7|2 0] 19k.. (M2, 29)
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Yahoo Hadoop cluster
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2. 40I0JE] 7=
< 8|0 M| Afz

= M & (Sorting)

- 1PB M & / 3,658 nodes at Yahoo : 16.25h

« 9TB ¥ & /900 nodes : 1.8h
Sort on 900 nodes
=
Euild
|+sun == random writer =4= v'alida.llunl
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«» Spark

QR VS g
H

= 28¢t U0y ML
o

= 2 E | EIoI1E 2|7}

=
= HE X
O -1 T

=

o
Pl
OH

Bote HZ

g2t
= EEXNE SUZ

[EA] Spark Em0]#|

[&A] https://dzone.com/articles/apache-spark-fast-big-data

2. YOjolE] 7=

«» Spark

= Scala, Python, Java, R X| &

*MibE Saff Hlzid €125 HE

Cluster Resource Manager (YARN, Meso

os, Kubernetes)
Distributed Storage (HDFS, S3, GCS, CFS)

[E4]] https://towardsdatascience.com/getting-started-with-apache-spark-ad9d59e71f6f
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2. 9OI0IE 7]=

< Spark &£

= 2E E jar o} Y2 SparkOf Hi LSk Aol

Master :/fmasternode local: 7077 - Mozilla Firefox -
[ spark@masternode spark]$ ./bin/spark- submit --deploy-mode cluster --master spark: Semh Eraes - G o

//masternode. local: 6066 --class org. apache. spark. examples, SparkPi /home/spark/spar _fwmnwmf- x ! Lol 2

k/ examples/ jars/ spark- examples_2, 11-2. 3. 3. jar 3000 (] T e - |
Running Spark using the REST application submission protocol. B O Ieamadeoca:000 le]la &4 AR 2R R
19/04/06 12: 40: 23 INFO RestSubmissionClient: Submitting a request to launch an app app-20100406155057-0003 ' Spark 12 1024.0MB 20190406  spark FINISHED 27s
lication in spark: ia::s;erngde.lncal:g&!ﬁﬁ. & it P 15:50:57
19/ 04/06 12:40: 24 estSubmissionClient: Submission successfully created as dr 7 .
L 20190406!2402%;[280%.2 Pgl‘lil;g iubnﬂi{.zsiun g‘g};--i o app-20190406154834-0002 ?m 12 10240M8 ?:Lmsm spark FINISHED 285
19/04/06 12:40: 24 stSubmissionClient: Submitting a request for the status o
f submission driver- 20190406124023-0002 in spark:mnasgamone_ local: 6066, et bl L bl ol i i
19/04/06 12: 40: 24 INFO RestSubmissionClient: State of driver driver-20190406124023 E
-0002 is now SUBMITTED, app-20190406154644-0000 Spark 12 10240MB 20190406  spark FIMSHED 30s
19/04/06 12: 40: 24 INFO RestSubmissionClient: Server responded with CreateSubmissio P 15:46:44
nResponse:
[
“action® : CreateSubmssiunResponse Somples Drivens ()
"message” : "Driver successfully submitted as driver- 20190406124023- oooz2-, Submitted
“serverSparkVersion® : "2.3 3" Submission 1D Time Worker State  Cores Memory Main Cli
~submissionId® : *driver- 20190406124023- 0002°, driver- 201004/08 worker- FINISHED 1 5120  org.apad
“success”  true 0003 172839 10.0.2.11-34268 MB
} er -
19/04/06 12: 40: 24 INFO ShutdownHookManager: Shutdown hook called s prrig proccmmmmunmme e el LI ol ety
19/04/06 12: 40: 24 INFO ShutdownHookManager: Deleting directory /tmp/spark- 171c6aed
- 2179-40dd- b9dg- e4714c615836 ar. 20HOV03 worker: ERTORL S| P20 or sped
[ spark@nasternode spark] § 20190406172403-0001 17:26:08  20190405154627-10.0.2.12-45338 MB
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3. 2IOE] Akl

|'SYH0IH, 27 HO|H 55 88

H
gl-ZM) AEAE EEHA ZEE Sot0] YHO|HE &8

« (MO = = =
c (BM gne|E)R-7|Hte| EIMO|Y A = Sl mfo|M7[Hte| ilzgld &
Mg S8 ot 2 4025 HE
* (B4 710|E) AFEXIS| 24 A2 Z3tE 2/t HOo|H 24 710|E M&
s (B Al L3 =HE 2HEHOo|EHAl B HILO|H 2 ZDF ARt E fH Al
ot E¢
= F8 44 4 7|s
= Z5 ZA = =
T == A=A Core Mem HDD =
SetRC(7kEh A HPE 32 512 600G 3
Heee HPE 20 256 7.8T 2
O|O| & [
H/W {0l & HPE 20 256 24T 6
AE2|X| HPE 2 controller, 64 cache, 21T SSD 1
RACK(KVMzEh HPE 2
SAN A9Q|X| HPE 2
10GB L3 A9[X| HPE 24 Ports 2
N/W
1GB L2 A9[X| HPE 24 Ports 4
Page | 28
H
3. 2iOjlolE{ Akl
EETEL]
— Olé—i—é‘.?ﬂl‘af el
AELEELES I S BT ol P P DR 1
! ! Frieyar 8
seqoE gy [ W EZABRACE paserion L]
Al wus 1 4 i)
BEQ0 ZE HOIHE NET
SHEAS Y3 £E GOEE BET 24 2o EF i
HOIE M2 2 4B ER R b
A2 W HAF 2T HE
l 1 l 2E0m
S [O|E 7|80 i_!‘-“. gIEE ZAICHEE % '
EAEM =7 FZ IneEx =4 2ERE =5 0% ougy
— | .
IE Yo 27t sEmaE
Az £3 Ho|E 0T
T
Tt MLZQ 2HB Auze +
ot iy Ay el PR
By
page | 29

17







ZAISHE, 2R S2 717t +-USHEE 2HE3 5hs A2, tHEAQI 22|l
o
—

O Y32s e

- US| 5012k 20| F78h= i A7H0| 2|2
MA BlioF & LS 7|17t Bt UEE AY
(Boden,1977)

- Atel R28E(ES, 2ARNZ, AAEE S)ES
7| A17} 35t = 24 S35} (Bellman, 1978)
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. 21317] 1918(250g) + 22} 500g

A 1+ 2.8 1%

DRAEL 1HAl + 9@ 17F + D7F 174 + £33 17
DRI+ Q1%

. B 1371 + HiypL 174 200g + 74X 100g + ZHXH=-2 100g
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Lto] SH7lofl AR5 BHURIZ?

. 2]117] 1918(250g) + &2t 500g = 3,855 kg

CGHE ] 170 + 9.8 1%t = 2,655 kg

COPAE 1™MAl + 29 1% + 2 ZF 170 + 2231 17§ = 1,851 kg
LR 104+ 2 Q1% = 1,515 kg

. HF1271(250kg)+HELL 17H(0.16kg)+Z XI(13kg)+ 74 XHE-2(29kg)=292kg
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o2 oIC|H{E, PROCESSED MEAT AND CANCER LINK(2015.10.26)

MEAT AND CANCER
HOW STRONG IS THE EVIDENCE?

1IARC CARCINOGENIC
CLASSIFICATION GROUPS

Processed meats
have been given
Group 1 classification

=
e INCLUDES

L =—3 Sa!ami’

Sausages and
hot dogs

Causes
cancer

Bacon Probab by
causes
cancer

Red meats
have been given
SGroup 28 classification

Pork Beef Larmib

g P

(Does not include

Probably
chicken or fish)

Nnot a cause
of cancer

These categories represent how likely something is to cause
cancer in hurmans, Not how Mmany cancers it causes.
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290 cHy gy HlA (R 71F)

ojZ 528 1996

| =eolg=als | =2 2HHSD X |
| T T g Zal= AR
A 5-~7% | 180¢
o | 11% [ 60
2 | 15% [ 474
as | 17% [ 199!
mo | 30% [ 8
ool | 40% [ 7¢
A | 49% [ 42
AN AEOIE T4 Ol 5 Y8 T
SENSH, AZHLE HEHYH(2001)
o [AE JIA% 10099 stesiol = =% ofnlAl steHmg)
Hy = |5 #&ololxcp | WEFolo| it =l I
PN ZEIZ.!T I-“'” Al@ﬁ'aa‘aaéﬂg
) 2= Rl - g = e|e el |7l
S lalalal= A E I

(9) “‘.:I?JJEII'JJLIHI

S5 eF 2(400g} | 36.8 |1736]2736[2092| 468 | 616 |1084[1824|1160(2084|1416| 444 [1716| 824 |2752

OtE oi5(100g) | 32.7 [1509|2308]1946| 392 | 321 | 713 |1517| 883 |2399]1124| 412 |1557] 777 [2254

237 o (100g)| 21.7 | 973 |1667]1891] 456 | 223 | 679 | 833 | 695 [1528] 905 | 221 | 991 | 719 |1389

s x| 2tZ44H100g)| 186 | 923 |1513[1662| 412 | 211 | 623 | 753 | 665 |1418| 831 | 207 | 966 | 739 1293

S5 dF 2(200g) | 184 (868 |1368|1046] 234 | 308 | 542 | 912 | 580 |1492| 708 | 222 | 858 | 412 |1376

SHZF 271(100g) | 137 | 728 |1131]950 | 412 | 326 | 738 | 687 | 554 |1242| 625 | 195 | 859 | 318 | 897
7 2Z(400g) | 132 | 644 [1176] 928|304 | 84 | 388|588 | 572 (1160|528 | 124 | 772 | 304 | 432
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CHH X! oiofL} I Q B} 7}
LIEE Z2|E|ZI(NATHAN PRITIKIN)

2220t PEGIK BB -
SUEHSEO RES AGS RE GATRIE ACHL -
S owme FY 22| = 5~6%0 Yoo =)
ANSILEIE 6] sostolot M Histot = i & —aitii

.o MOl A 1Y AZI 2=22((2000)2 6% = 120222

= * CHOHEl 1g = 42t22]
... x B3 238D|(240g)° WA = 30g .-
..., * 30g x 42A=22| = 120222 e

_
.
......
........
e -
----------

CHHE] M X|2F0j| [HE ALY ZHy T M?ﬁ
o

e CHUEIM S | 2 A2 | 2 MdAZ | MU 2EEE

(o/d) {mg/2d) (mg/ed) (mg/e)
47 + 31 mg
95 g 500 mg 800 mg - 58 mg

19~22A41(92) "2e ~ 190 e
a7 g +12 mg
95 g 800 mg 1000 mg + 1 mg
142 g - 85 mg

139




WY RYE 83 24 Y
Journal of Clinical Endocrinology & Metabolism, Vol 66, 140-146, 1988.
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© Conmie M Weaver, Wiliam R Proulx, and Robert Heaney, “Choices for achieving adequate
dietary calcium with a vegetarian diet,” Am T Clin Nutr 1999;70 suppl)i5438 852 HEE OOi=
=27 A

20— A

w1 Heaney(1990)2} Weaver(1994)2] ¢ 2E Q1E3F "Food Sources of bicavailable Calcium' o] L2
WEs &3 3. ST AFAYTL w), "SoEEY el sEo Aoy fdagdd
=27t 2 TR RAA e O, 4%

#xx RP Heaney, CM Weaver and ML Fitzsimmons, "Sovbean phytate conternt @ effect on calcium
absorption,” TAmerican Journal of Clnical Mutritiong, 1991, Vol 53, 745-7470] =&

1) ;o2 ®ale] AL Tolof mek e gl Tk, ooleldE sEXEde ASHEEd U
A AAE-FLR'E PlEe= 3P HRel. niEga] Folid, EHAE 100g" 1905mg, HEA]
1290mg, THEA= 902mgd] & FEzE&24dgdr4, EFA4ER AeAEHzo01d) ATHE (&7
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2 RAYYUHH(HFYY, 2000)

£24/(100g) | E&8(mg) | HIEIEIC(mg) | S4(100g) | FE(mg) | HIEIZIC(mg)
2SS4 2.4 0 5 7.3 62
7 0.1 1 7|9l 0.3 27
EFLA| 1.8 25 A ChA[D} 2.4 14
e AFA| 2.2 40 M o|d 1.5 16
42 2222 1.1 50 2E S2a) 73.4 108.5
a2 IXY 3.1 85 a2 A 0.5 13
ool 5.8 30 e 1.6 10
&e| 1.5 139 T2 170t 0.8 21
wzh o 0.7 191 e Metsht 2.8 33
40 5.2 74 A 1.2 83

HME aict M| Hiot

3 H HotE 37t/50M ol ME- 2| dFTY Y
IS AMZAR(2005. 6.29)/2U4AUAE(2010. 1.21)
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0|20l ol &A1 %3t
EPA DIOXIN REASSESSMENT SUMMARY 4/94 — VoL, 1, p, 37

This is where you get your dioxin from:
Total Exposure = 119 pg/day

Beef Ingestion
Dairy Ingestion 24.1
Milk Ingestion
Chicken Ingestion
Pork Ingestion
Fish Ingestion
Egg Ingestion
Inhalation

Soil Ingestion

YWater Ingestion |[Megligible : :
0.0 10.0 20.0 30.0 40.0
North American Daily Intake (pg/day) of TEQ

Is this a good case for vegetarianism or what?
[A TEQ is a dioxin Toxic EQuiwvalent]
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67} 2§l §F€ 58 ol PH 25-280] H=F HSOF UL

¥ NaHSO& F%0%le] ¥ ¢ 7lagoz A7 A4

1) AR Ay
2H,Cr,0; + 6NaHSO, + 3H.S0,
— 2Cn(S0,); + 3NaS0, + 8H.0
Cr(S0,),+ 3Ca(OH), — 2 Cr(OH), + 3 CASO,

= § |2 o=y
R-OH+Cr0, 2 — R-CrO, + OH
2R-H + NA, CrO, — R-Na + H, Cr0,

3) A7) &8 gy
Cn07;- + 14H' + 6e — 2 Cr; + + TH,O

1) MHFAIZE 15-30%

2) M-S 120-180 pm

3) 247 type: W/Drive =+ VS motor 2 A X g}

4) o] Y= F=7o]=2e] — W:L:H=1:1:1-1.2

1) $43x0A HSO, £9%o2 PHY 25288 %A%k NaHSO, 29
22 ORP 250-330mVZ /A1 Aeoly 15-3087F WAl 34
2] szl FHMAM AFHoz fehde] 7ls¥ wW7A ukg-
Az

2) YN F F394 FAl Ca(OH)F AL Zle] A4 Az
A 3

dutH oz 67} 2F 80-95% A|H 7hy

Az 67F 2F-L 0.1mg/ 1 0| FAA] Ty

AP |IE

=2y

Hel&g

CN %4 NaOCL. CL, HOCL. KMnO, 52| A4 & 4% CO,
8 N, 2 A A AAse A4
R7tH ez CcODSt ABS ¥ n-HE A7) S
1) A FA17: AhAsiz 10-208
A 2418 2 30-40%
SAZ|ZE | 2) 2Y4E  120-180rpm
3) 247] type : W/Drive 43
4) =9 goff: F=7e]=29 (1:1:1-12)

el d2FUYelM 9] $4a¥9E Aisize] PHE 10512
ZA 8] A8 NaOCL %4 ORPE 300-350mv #2] A7) Abeo]

7|

oir

SHES | ) ordE weAsT AREY pHE 758002 EAsel
ORP¥ 600-650mVZ #2| A 7] Aol A 30-4087F WA
2559 A4 ON 80-95% =9 ANEGE 2ov YUAos A2
Hel& g 2] CN2 0.mg/ ! 74A 7}s3d

COD¥ 20~100mg/ ! (F2 AEAF7]Eolv Ao 28 ¥4
COD) ABS: 10~20mg/ !, n-HE 5~15mg/ | A= A7
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SHeA 9l AEFRA NAF NS Fo ol e oA ssHEE
A7

A=

1) F40437] A4 E 1 524 of/nt/hr(7-1508/0i/hr Y 917} v}gA)
2 A AAKE 20ni/ni/kr H LA FUSET} 100me/ 1 23}
o of gt

2) A% Moo A A g3hes] HAZL 14nd/ni/hrol T

3) wol: 47 = 2:11¢ YAYA ¥4

4) €23AF3AP) 9 wolv ¥ «d3ge 4743 24 o4

5 # wolt AAA BAEE zeidte] o33 A8 50-10% o F
2% ¥4

6) AAAl Sl 3§ 30-50nt/ni/br

Xelgg

24 SS 52 me/ 1 AE. A7 COD/BODE %F10-20ng/ | AE
A 7Ps

‘ AAEE AA M = st AFEA Aeped dsje] B
= BOD, coDs] A7, @a. - Ae] 477 5& 71
1) et Ja§& 3%H AUF ZF 512 af/ai/br
2) 444 2083 RaE2 SR A+ 2550 nf/ni/hr
3) Bage] o H7e v 211 2 Yo
sz |V L3 AS WAL )] wole 4 F34d=] A ZAG
5) A&A1Zk: 15-304
6) #}8kHol Al Carbon size : 8X30 mesho]™ AskH2] A S+ 12x40
meshe]}.
7) AMg-SE e Carbon A4S Mebd2s kst 237 <] vlgA ¢
1) M4 4 BT wpe 3 288 o} Gav P #
2288 7isi 9] ¢ 30-45% AFAPoz4 Cabon 1kg F 02-08 kg
coD 2] ¥4
2) %24 3= 0515 mg/ ! COD 73 7hpig
AA|A Had HYIE $RAY 1Y ¢ A7) s Ay
2l S | YR dMeisiy AFaste 4FF Aol sl A=MEA A
A28 vE B FRdLrEad Aggd.
Cl, NaOCL. CaOCL. O, #$ AdFAMelde diiozn lojgiiat
< (NAOCL)& el Ahagt
» Aol it § ALY A4
1) AHAZE 158 ooz g4
AT 2) o Hz of 7UATS AAe] Astov A4 472 U
3) #Fe A2l 4 Breakpoint curved] 2% AAE A% s
dME 530me/ | A= Feld €5
(break point7}A = ¥ asgich
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ARl AN oAl geade 24 e

FHYE S YRS

+ 329 A%

1) YFN8 163~ 326 ni/nt/day = 8t}

2) YR A FALL 052 dayo]d #E7|ede e 3 TG
¥ e At
(HF3de 4Ers S5 28)

3) FEZoE 337 m o2 g

4) €A AT 2YERE P TR yEE 993 ¥

HANE
o8 F38 Y E §HF(%)
AR (kg/ri day) waa Ay
12} &8 98-146 255 8-10
#AEA 24-29 0.5-1 253
12+ @A g A 29-49 45 5-10

= A A g e 2 f7lAdEde] A gAY 24 A4 F A
=S 97'°H B W& AYAA #71EE A7) Aol ol Lav FAA
)¢ FUsT 2dske A4

z ¥ 271%7)
F/M H] (KG BOD/KG MLSSD) 0.15-04 0.06
SRT (day) 4-8 0
71 AFAZ (hr) 8-24 24 o4
BOD &2 38} (kg/nid) 03-10 0.1-03
AP F 422 3% (kg BOD AAF) 08-1.1 14-16
w84 HEE(%) 0-100% 100-300%
MLSS (mg/ 1) 1500-4000 500012000
« H7|2 A A2 AEEE 7)€ systemell @2} § Ho)7} gle
o, 53 7|4 oo} o] gEE o] 4% Pl YL Yooz
olof m}el FH7|x size AA o] @}t
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T ER7]F(CODer:5000mg/ | ©]AH) € LNG(UIRGAS) 2 HAA
ENERGY# A4 4 glov &2z $A%=) 48 £udf 9 &8
RARA o] 7] Aje] v 1/10~1/D5o|n )3 A Aol

¥ 7)4 (UASB TYPE) 2714
SRT (day) 150-300 5-30
A F 212 (hr) 9o] gl& 8-24
BOD 2233} (kg/nt - d) 10-20 05-15
FA QS
SHIE 4227 % (kg BOD AAH) 0 08-16
&8 A & (kgMLSS/kgBOD) 001-0015 06-07
MLSS (mg/ ) 50,000-100,000 2,000-6,000
DISTRIBUTOR HdFEide) £o|8 A
- 7t=s} 8 &e) 7t
M goldtol ARNY P2

s3] #718& ol 43te] FANHE(X-PAO)°] U& Wa®
(LUXY-UPTAKE)

A F3E (hr) O05HR-1HR e
HHIE ki
R R
DO(mg/ 1) 0
=7 e /ord 49 (me/ 1) 0
ORP(mV) -300
PH 65~75

sl 9] 7143 2493 oPdAAY p=el e} Aol7} F.

Y7l zoM G2 E Q8 ol Ad Y= F FT 270N e
AN + s

HelSE | & AdviE AN A+ U VAW leAM A e A9 dl
of 15~2¥ Wjsj2 37} AA 7.

wetM 2yxd] ¢ AAe T o A+ sty Wed
°F &
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2|

olr

Aastzol A #S0HE A4 oPRAYE AAL SNz o g3
#718& AR ol g3l Fo¥ Aovkrz FUAHA A ¢
oldl gazs] fA7 AAsE A HAY B¢ AgdYes ¥
e AN U +59] BODE o] 437 ¥4

@Az A7 Rdstze] ¥R A+ AT dRlA FF
HeolAy BOD( : vijtE. 24 F)7} Yadd. o|F § wAle

g}
A T
A FAZE (h) 2~8HR 2~5HR
qH2IE -
A e T4 wel Aozt B
U SASE (kgNO-N/kgMLSSday) 005~01 01~015
DO(mg/ I ) 0
ORP(mV) -50~-350
FH=AH
PH 65~80
F&(C) 120/ 2 H200]43)

A FAIZE (hr)

6HR-1ZHR

#2718 A9 B4

- F/M(kgBOD/kgML SSday)

01~03

A4 A¥

- Y] Z431E (kgNH,-N/kgMLSS.day)
- TKN£ 238} (kg TKN/ m day)

Filel w2} 2ol 7t BE.

Aoz {7184 & = £33 AAS WHE = £F& ¥

REete] & ANEY

2u=d

DO(mg/ 1) 15~2
4~45
48(C)

e (15Col sl M 454 8+g)

" 75~80
(B% 630]3tall A AA])
SRT(day) S :
(19day as 9C, Sday as 16~23C)

FA(Free Ammonia) 10~150
FNA(Free Nitrous Acid) 022~28

W58 (%)

100~400(AEH F¢)
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$+31€ FLOCE 79 1934 Yl § fepd.

ool ARe H45” QAR 21l WAskel AT ol
FLOC22 3¢ A §4§2 CAKES 4A¥ £ 4.

<2 A3 =7} 20.000meg/ ! . WAY 25006 4 & 7|@
Q( ni/hr) Bowl sz %9 (Kw-max)
1~5 200mm 75
5~10 J0mm 2
DE 10~20 400mm X
20~30 S00mm 5
0~50 f00mm s
0~70 700mm 106
A53} dujo] Fale] Agsid
x| Afo] A3 FA2L o] g FH79 gauvld w3 b Ao
ZnAE fAR 7 A2 $gasd
o} 2ude] 18] i § 23 5F9] §A7F Wy )

+3 8 FLOCe FAAEZ UHEA o=z Ato]F Fasw
COMPRESSORel ¢]8] BELOWS BALVEZ} $a#wiA FLOCE 7}
oA 92 ol o] WA CAKEZL 449,

BELT ¥(Width)% Az 28 &2 }sjekoz A4y

100kg-Dried Solid/m-Width-Hr

#2] mQlEy} wol AEst Aule] Fae] T

afo] U Aot A4 WA o] g FH2] Grauld b8 =,
FA 47t ghel A AT AR 2T7EH

o 2qde| 13] «jatx 27} Yo

g Aoz goje] e & cdtkg ¥A g3 i 9471 b
s},

L2
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FILTER PRESS

<27t PE F9 Az hEelA o3 Apele] Fde] oj$Hw

COMPRESSORe| #ls] =g}t AIR7} o AHRZ $308o &=iAd st
a2 48 713 g oldf L oA Aol o3} FAA Ho

Y4 CAKEZ} A4 €.

449 CAKE: ARvie] §3oz of3jghe] o FaldM e 24

st w3t BoxX= g,

488 T CAKES] A4azt FdsiA o4& dygshd ol
SANE dAaeko 2 A g

4 19 €93 $4%E 1ICYCLEY A¢ 4 S=F AtAse 2

o] o}

e E£Ud=7} 3o AFs Hule] FH o] 7hsr

A2F2 Air J=F AHENE A vis 22 4 gAY EY 7lg 2

94 H=gF ALHE A 72 280 glel +HY 4 AU
p— 48 HAAe] TG4 3.

COMPRESSORY: Wx2| F7HE 8 FHeA 7l 7o $ut.

1o 2~3514 = of3}xe] =2aj7} a3

42 S8 oA ALHe Ao 7Y Fov Y& A

242 Tt
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2021 eAR Y SHA LU AL HSF2AS WF
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o 5 g A Ay
— Air Stripping, 934, S7FH, FAAY, Y9, AHATH AN EH,
_"

ol & eIH, 7]

olo
i)
e
X,
o,
rfo
=
jud
s
o
2
{2
it
o
0,
2
fi%nd
oo

c A A

- Bacteria 532185, 27 A, 24t @244

=5 A AL Y &
S HTo pHE 111 oY wASH 59 SEFoI< )= ¥dEYe
27y (NH3)Z HZAIZ] & gr|golA 37]¢t FF53te] 7|AZ d3Ey @ NH4+ —
(Air stripping) | NH31 + H+
2 AR FO| S ABH o R XFA 7= EAS 7F Resing F718 o] 2 3l
olo 7 =Rt =) 2 e | =120 = 6. <
1€ 288 | Coumng EHAA AA
= 5317 o] 4] A48 FYAA N, GasZ A7
74 9239 | 6NO, + 2CH,0H — 6NO, + 2CO, + 4H,0
6NO, + 3CH,OH — 3N, + 3CO, + 3H,0 + 60H-
A8 - g o0& AF 3} : NH4+ — NO2- — NO3-
system BF A3 I NOy~ — Nyt
S3A A7t oS H A 28 A A
Lime 37} °Ca(OH), =Yl 93+ A
P
A/O Process | °Anaerobic(P release) — Oxic(P luxury uptake)
Phostrip oside stream removal
A <l FA AA °Bardenpho system, A2/0, UCT, SBR, VIP, % phostrip %
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AZ/OFHY 74 FU1x +
o Az o 9%

v
.3 7] 2 AAE R Q9] FYAHH
<A?%Y0 AEY U =AM TE >

Z: ATEHYFUY dad s o) 8)
Farz AR AFHS B2 9E o))

AZ/O A&

A/O3HY, MLE | A?/0 A?/O™ B (Queensland)
4stage Bardenpho| |5stage Bardenpho TECZBE(EHY)
DNREE (U<)

ucTt [ MUCT
VIP

B3Z (A IIAH)

POBR-TI2 & (4 R)

<A2/03YH BAE >

S0l
T WE | 2RE | wpE
S dEscll

H = Al

181



<BAAE TS A=A TH >

@A Ad AZZFATH ]| AFALITH [Biostyr SH(OTV)
- RBC 349 BCFEHA-$)
CNR&H(33E7)
— 758 9AFE 7 BIO-SACFH(EX23H)

NPRIH(ZLF)

SMEZHGH)

<58 FATHE ZH=>

=
L
[
ot

e HEl%
B == o OALAE =91= I B T
(EHSH)
BrE il AH=UHT
L
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© SBR A4

3
oo <y
Ho| = 4
o 7w T g g
DM = = Ho
doooy W N 2
ao%ﬂﬂk_eﬂ o
O W Zmgp M ZJEF
y,.mo = Ho = Mo
A/O—HZ.._WW_U_W S“DumR
L I L2 i
CaE e
T
e
m MR
0p) oo o} ao
T OB oW W W
o Pawr Mo Mo
oE| T ook M o i
dgr| P Ao Tk d 8
| BN SR~
<«
(e (i =
Gl N
Ho o do S
aa] ® "’ a8} ah)
n N I Fm n
O_Oo—ﬂ_aw o -
i =
T =T
L R E A S
T S &M
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Particle distribution o Parameters in raw sewa

ato| EF : 3F(FHAJ| ; Pore Size )0fl T =
- 82| O W (ultra—filtration : UF) : 10 *~5 mm = 0.01/m
- Lt 0§ Ik (nano—filtration : NF) : 10 =6 mm = 0.001mm - & A& (reverse osmosis : RO) : 10 *~7 mm = 0.0001m

"

Conventional biological treatment of sewag

Membrane Process

:> Plugging/ Fouling

:> Flux decline/ short term operation

Direct Filtration of
Membrane

secccc000ccce

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Biological Pretreatment :> MBR(Membrane Bio Reactor)
+

Membrane
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number of particles

0.001uy 0.01y  0.1p

1u

pore distribution on the membrane surface

Crc tion of membrane surface

Water +Air

Concentrated

1

virater

Raw water

WIATER +AIR

W Concertrated
virater

Effluent
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0
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05

‘s
0‘0‘4"
S

¢

90
U

\

W

G

¢
’0
D

0‘:
C
(A

X

dols MEL B AR ol2) 7hg 2ol Az

A MA £ict
A$AF DH 94 Bundle Fouling

e
)
50K

¢

¢
A

/S

¢

SRERS!

.........

DFS Process

SAIETiE

Dehydrator

Oil& Grease &>
BeEte o Ist VPMF I:,'> 2nd VPMF

Balancing
Tank

o%
4
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DFS Performance

DEFS(Direct Filtration of Sewage)

Process COD(mg/1) BOD(mg/I) TSS(mg/I) NH3(mg/1) T-N(mg/1) T-P(mg/1)
Raw Sewage 150~300 150~300 150~200 10~20 30~40 3~10

VPMF1 75~150 75~150 20~40 8~18 27~38 2=

VPMF2 10~15 5=l <1 2=l5 7~10 <0.01

g2 =10 3~8 <1 =2 =5 <0.01

BEFORE SVF | 2,700~5,600 2,700~5,600 2,000~4,000 75~168 375~500 25~112
AFTER SVF 540~1,120 540~1,120 100~200 8~17 3

SLURRY 27,000~35,000 | 27,000~35,000 | 15,000~20,000 [ 750~1,680 [ 3,75

VPMF(®+ DFS) #A 9] A8 A% vl

steA(A/mBEAN /B EYH) 2
Raw Biological Process VPMF(DFS)
BT Troated Removal | 1eated [ oo
Water Water
BOD(mg/1) 150~300 7~12 95.3~96 % 1~3 99~99.3 %
COD(mg/1) 150~300 8~30 90~94.7 % 5~10 96.7 %
SS(mg/1) 200~300 2~8 97.3~99 % <1 >99 %
NH;-N(mg/1) 10~20 6~13 60~65 % 1~2 90~99 %
T-N(mg/1) 30~40 6~16 60~80 % 1~2 95~96.7 %
T-P(mg/D 3~10 0.2~0.9 91~933 % <0.01 >99 %
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]oﬂo ‘6‘ _‘? /\g%_g_, = O‘{'\"dii/‘{l\_% ?‘gl:]

wedor | 0.01 o8 e 0.2 o] st (1)
TF2E/AERF =

s ) e i R CEEEEE

9% | 0.01~0.02 e S2h) 0.3 oJ3t TA A (A )
FUR/EsES

B o oF I ¥ THE 5 Sl T A LA

29 | 0.02 014 G N (= =)

- - - 2 °]3t 7)€} A (VA1 )

FA(T-P) AA7| &< HlaL

TS FISIROS IRy

o 7 83y A8 as A FT-P&
U 1~5 ppm
A E8HA 2 g 70~80 %
SRA/RAAGED 85~86 % 0.15~0.75 ppm
3}8}/ o 31}
SR /AA/A 95~99 % 0.05~0.25 ppm
MF or UF 40~70 % 0.6~3 ppm
E83 A
R/O 99 % o] A+ 0.05 ppm ©] &}
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sRH2

¥ 21 ez oA SRS} RS

2 $3A A% BA (2%

¥ 24z s a4 ZA(%S 22 /1
o NA2aRAtan EEAAN

S}e] E32A

F9Y:5~8ppm )

EF5)

=0
A =
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Line Mixing

seXIHa

DHE7TEIS

O S92} ARG

O $A7 B9 gae A B
447 B3} 7bs

£ VPMFEe 2 & 31%5%(0.4~0.5 %)°] 7Hs

2 F SHESS agdH oz AAR Y A5 Fd
FES AAHOE AL
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K Line Mixing/VPMF SH/ZAA /A7
28 WA 220 m? 900~1,200 m?
AXEZ 8l = SV =

T4 34 AR FAAagd vzt AF
SHA &3} ¢z T5ES o %
S A LAF 0.6~0.7 1

D 1,000 m¥%he] ¢ wlaL

VPMF<] 7]<% Position

ek g = IzE = ANQAlEH PCE*

EEEL
MCF**
2HATY RIO
AT ey PE o FEER UF
MF

* PORE CONTROL FIBER FILTER
o 7pA] A fropako] tha F9lo v EojA] el TWIST FILTERHL 314,
) o) gho 2 o AT o] Ao

*% MICRO CHIP FILTER
A H 7HET AFAE A3 AR AS R AALEFTY AF IHA
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VPMF$} B AL DE 9] Ha

3= VPMF PCF MCF Hayase |
Mg 7] 25,10,5,1,0.5,0.2 1 51 51 31
) R IALES Bubdle®d | AH A& A 5
=N 1 = (s} A= = B &) R
e = - . dA2EOF B o _ -
e, | wus ez g | agaemzn | TEELEEAN ] gaeoz g
O O o 1 H
SREE-2 o}F A Be A 8o A 8o
2Ege | wuRE/HHRE | 9337 3% CEENE NI EEVE £
Fiber Bundle S A5t A 5 =
Fouling gj\ = =g = =g =] E— [¢)
oA 9 61 2 1 o)8 2
Fo 88 A | A5/ o/54 3% /A%

H] 13} & VPMF e 9
52171 25,10,5,1,0.5,0.2 1 05~0.0001u |
o] 72 B E N R T R R
oupEE& | 97~99 % [AFAI] | 99 % o1 /AT
Al Aol Bag EEEET

EREES oFF 28 e
Plugging e G it

Gel Fouling A= G4 rke

3}8HA| A (CIP) = G e

A HE 1A A HET w | MF,UF: 2% A A
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23 9t9]  Gel Fouling ?

9 % Sl

A& Gel Layer

o T FHY Aol SS,EFRolE E oA To|= AN

(BFetAIA ol 2ol siA 2 A)

399 Plugging ?

A&

A SPAPOS

9 W o] Al Fo] SPAPOS(Same Size of Particle as Pore Size)oll
o3 wts]l = A (st Aol o3 AA E7 s -2 whe] WA A 7))
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Plugging

Gel Fouling

1YEAR 2YEAR 3YEAR

(1 TERTIARY TREATMENT OF WW
(POSCO)

- CAPACITY : 4,000 M3/D
- LOCATION : KWANGYANG
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[0 RECYCLING OF COOLING

- CAPACITY : 16,800 M3/D
- LOCATION : KUNSAN

[0 RIVER WATER FILTRATION
(SEA BESTIL)

- CAPACITY : 3,600 M3/D
- LOCATION : SUWOON
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VPMF(DFS)9| % & =2JAH]

[J TERTIARY TREATMENT OF |
SEWAGE EFFLUENT
( T&T PACIFIC)

- CAPACITY : 240,000 M3/D

- LOCATION : KUALAUMPUR g,
(M ALAISIA)

196



Al (corrosion)?

st R 20 os A DT 0] s B

& A 20 Al
R0l [a(R\)IS HE (IR D200M Il (ER)
Bol H=

HI|stst A M2 Rd: MXt(e)2 &

cuz+ (H2 Ho>=2 ®2)

A=

HAHLIS or
7 Fe%

Cu \\ e Fe

EET PN

= Cul EMF= 0.345V (Cu2*+2e- — Cu), Fel EMFE -0.440V ( Fe?*+ 2e~ — Cu)
EMFE J| &2 (electro motive force)ES ZollH, MAAXZ QIS XIS 01S0] 2 EX|BHE.

MF A& (25C)

I g
Copper Cut + e = Cu 0.522 -
Copper Cu?* + 2e~ — Cu 0.345 E
Hydrogen 2H* + 2e~ — H,(g) 0.000 (reference) é‘
Lead Rloyas =5 2y = [Blo) -0.126 =]
Tin Sn?* + 2e~ — Sn -0.136
Nickel Ni¢* + 2e~ — Ni -0.250
Cobalt Co?* + 2e- — Co -0.277
Cadmium Cd25i+ 265 — Cd -0.402
Iron Fe?* + 2e~ — Fe -0.440 oF
Chromium Cr3* + 3e~— Cr -0.710 =]
Zinc Zn%* + 2e” — Zn -0.762 A
Manganese Mn2* + 2e~ — Mn -1.050 =
Aluminum At + 3e~ — Al -1.670 il
Beryllium Be?* + 2 — Be -1.700
Magnesium Mg?* + 2e- — Mg -2.340 %;E gg
Sodium Na* + e — Na -2.712
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JP JlLLIEI01 3—‘?’—’—‘19

= mscl oAB

<HAUE >

= 2%32(Anode) S : M > M* + e

» £2(Cathode) ¥t : O, + 2H,0 + 46~ — 40H"
= AL M2l S0l MHE 2L Cl-AL2=Z MCI &

CE S P

& ( MCl + H,0 — MOH + HCI )

2. S B4l ( crevis corrosion )
IMHO| 0|22 82 T= XX SENME CHE2 20| HISH & Xd| A/ = & A
<HAULS >
3252 E0i0|20] & W20l =S50 012 Xt= QS RA S&:
S WR0IAS &= (Anode) BtS, M — M* + e”
& U 0IA S S=(Cathode) BtE, O, + 2H,0 + 46~ — 40H~-
= HEAEOI S AL 9] AHIZ S3(Cathode) HHSSH — OH- M4 2AZ Q20| CI-&Y L
=5g(MC) 44
= 2359l Jt20i( MCl + Hy,O = MOH + HCI )2 pH Mot £ £4 £&

= uy

<HAUS >

= 2k (Anode) BtS 1 4Fe + 20, + 8H,0 —> 4Fe(OH); + 4H* + 4e-
= S3(Cathode) £tS : O, + 4H* + 46= — 2H,0

4. 2! 24l ( Galvanic corrosion )

EHOIOE 08 320l A4 EXN =EZ0HAUAS 2, 4UHESZ 8450 2 S£H2
2=2(anode)2 2, H2 L2 S=3(cathode) 22 ESI0 S2& HEZ 215 24/
<HAHUSE >
s AUE AR (284) 359 23 (anode)at i My = My™ + ne”
 AE DE(MEH) 252 S3(cathode)st: My™ + nem => M,
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REIH A B, 450~B43T S5 o 0l A aaar‘mm:
PO HAE0l OE B20] LOIXIBA SARH () 012 ggﬁ% s

T < ( Stress corrosion cracking )
=R
-~ T¥y |

(imol mEa o o= Hol it SAI0 Jsgls By (P2 820 SE2ARYS
S0lS A2 89l £2~210 0/5)

7. ¥X 2= 24! ( Liquid—metal corrosion )

Hoot 22 AMZ2 40| ARSI 22 2 2T IS net &
SABY

ot 2 £aE F=

Erosion corrosion )
S ool 28, T PANMS HEZ oIF

2
2
o~
]
ol

oz A A0l JaTls By

10. 24! I 2 (Corrosion fatigue )
SSHHM FIHC2 SHO| &S 3L, =25HHESE &QMIDPOI A W&o Tk
20 280| EZEC2A EAI0| AIEEHD H=2 22 0| XK= sl At

11. FHHIHIOI&E 2 Al( Cavitation corrosion )

AH 2 HE RS FARE0 AE SEEH2Z AE6t0 = S42Z, JIXEIt =5

HBUA BHE O 28 SZAHE2E 2SH ASHIIS0] AL AXSSE =42 =d.

Cavitation(Z2R) ?

= 250 02 31k| HEZ50IEH20 28t e PO M2 SIILECHZO0HE M HA S0
JIZot &Dl= 84
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==l =SSorLe

DH(EE 0159l BHLHSI AP0 LolLI=
FURA 2 S7)

SABHA (SAMES0| ASIS0|2 AFAO|

18. =4 F 3 #<€ (Hydrogen attack)

2, 42220 =2 32, 250 =20 2S00 AL IS £ 4L = HE22
olall 259 KAM NoH, 2L M, :‘-’—'.“-EUJOH CHet =28 H SOl met AXHel 2&t
XNottl= &4

14. 2 XA BAl ( Structural corrosion )

EAHLA (Graph|te corrosion) : S|FE 0 A 25020 AL 0 EH S22 &
S0l 24! (Parting (Dealloying) corrosion ) : 82 A& RS 22 2ALHE=E &
O=ZA, Zn§."°c'>F 15%28 D= SO R ZnCt AN O 2 BAIL(f Cult & &.
3) Ol E LAl (Biological corrosion) : O|ME9| MAIHAI 22 ZHFHNOE 2 HEH
0l BASHS ZAHGI=E 84

OI

B2 G AR

5. 118t (Film)

MEiE A0l A TBHHAY et 24 2AH =, 24 250 R &)< &,

s 2Al O BAY SRAZREH 284 3E %(Carbomte Sulfate £)0| 2SZH|
Ad/ BHE B5

- 22 R TS0| 2AL SH0 25 St
/3

Ol MES PAS0 He/25

6. 5= U A2t

— =5, AIZHOIl RHIRIGHK OtLIBH 220t YO D2 AEXE 0 2H5H0F
=2
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3. 38 &5
— M & &t Ul 2=(Drainage), S M (crevice) = A 3, =]
YA W 0SS5 FSS NIE. E21C E52 =228, =25z A6t
gxel & HHA E4
4, FAEH Ht
- SUEo AABE HE 284 JIA K& =2 MH, 2= /pH B35t
5. 88J| 235 (Cathodic protection)
" SO AIRE(2HIY S2ES5H): ESHA 2520 22 M9 252 AZAIA
HJEoZ WHI(Zn, Mg, Al S)
S SESY: ARIIQ HIBISH SH(ELA) A2 S AE.
6.2JI2& £ & (Organic coating)
- EHH |II2&E 0.75mm 0l& I, PolymerE 0.25mm 0] 4t IM L= 2hH |
7. Glass—lined steel
- S2R2E 1.5~2.5mm FHE IMRE= UH (RALH0| 2 & SH| =2 AIE)
8. Cladding & Overlay
- ZX0l HAE S2E 23(Cladding) £=, 8882
9. Metallic lining
- @IHESHO Zn, Sn, Cd, Pb, AIS 2 EGI0 24 & L MI|3EHN EH S

1o 0¥

Hu
0l
o
Ol
Ul
i
o
5
<
o}
g

Mg~ 26 Mg?
- —
e n a1 37
<
-—
758 (23) 34 34 (23)

s Ml S=SESH:
FRI(A=2EZ JNE EHs AXEHZ H&h)et
HIEIS Y EQ(BA) 232 AS.
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.\ S| A=He] ATl st = th g5

PHOTO: US president Barack Obama and Chinese president Xi
Jinping decide on tackling cybercrime and climate change.
(AFP: Yuri Gripas)

QHHOF “ 2025E K| 2&0tA HHE
Eis 2005_ =Z0 A 26-28%

o=

:I;

g2l AA JI=E35 a0l MZ22

QUIO-AI X, 2480tA 25 & § 9
0I-5 d&slgA 10~154U 2
Pl

AlEE ¢
e e
2 HIE

20304 S M=ol 240tA HIE
sclXl #SR0I0 A ol
= 2030 MKl 20%=2 B2 =2l

}\l =AM O| Q}\Ij}A

Lt 22X & OIII

EXU\I’S; k=

OItHOII-I

HEZ0AM ‘B30ENHK ‘054
Ol 30%E 240t ACH=

+=Z0 B4 HiE
Action Plan 2 &

FEl O g

« 204X 12 AEF LM A 2O 20%0H of
&ot= 60GW & 2 AS H4f oHOFe
ol »EHZ - whol E(46T) thEH) L7
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SSol=Z Al OiUX XES XL
— 2007 0.8% = 20301 45%

- ZAY -
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2.2.

250 300 350 400 430

Dosage[mg/]

150 200
210

100

50
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uo MD ol Uio o IR : 3 Y 8 o =
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fr [ S ls
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180
m60mg/l ©70mg/ll ©080mg/ll m90 mgl/l
160
140 ] -
<
o 120 ]
<
S
S 100
2
fio
& 80
EJru
i
K 0 B
Te]
40
20
0
C-310P C-413PH C-311PL C-310PH C-411PVH C-319PH
2021 AN BN HHH QYRR 2YZ Y 2L 2YY -9
2.4. | OEN-GEM 8Ol TE %% BMEA I 6%
Q. 3THZ2 2H o sttt or ™ BH| oo st ? Wit Y2
Case.l. B2 3THS Case.2. 15 8TH3 Case.3. O3 EY X 15 3MUS
Single flocculation Only high shearing Single flocculant

& Dual flocculation system

1

150 rpm & 45 sec 300 rpmé& 30 sec 450 rpm & 8 sec 600 rpm & 6sec

After slow mixing at 50 rpm & 10 sec

2021 BANZ “RENY QIR A YRS - 10-
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3.1.

DER-SE

o] g4 2 §OHZI MO = 2!

21R1(1)

[ T—
2N
Q. STHMI2| &3fi°] oz RZ°| A2Mf27? AN
. oT
B8
pH/8E

o o] g4
g Efa)oH

STM F50| 12 Mt 8o Aot -

Lo, o IE ¥POT SAELO O Age
Ao|} wEln, RO 2L Faigae.
.
BE e
NST

Sludge2t SEMQ 21y M2t
SRR A &350 Ato| T .
HIIgEl_ \\\
QIHIMO| 28j=L = Q0|2 N|Zo2
E2(0.296) & °JZH(0.49)f ol

20129 B ¥ 50% +ECZ 8

2021 EANZ RN ORI 23S

ST 3
21 TSt 801 Aol @y

FE0I 03 2 8

SS 28% ¥ HEE/FEY
293

LA N ST HIO| T2
¥z gy ofel

TS Sludge(TS 3% °1Y)
°f toiME 8 RS
28 823 80| NHME.

N5 Sludge(TS 1.5% °[sh°|l
eiME 8olsET H24E
2280 ME.

m=T=
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3.1. | JER-FTIMS 8O, 8OHIT MO K= 2IR|(2)

HH QLI YN
o BE
o 28322 N8 AT
ST LT S3° & £ A0 A
oo o & N8 51t
TEA STME &5t A8t RRENY ERA|JH L 23f51= A Q|
Zo|OZ L8{7}7N0| ARE HO g =~
A aagiuiaRd 3% 28l VEMHY QoL 248 9% NYTE
= T Mo MA| A T} M
g8 -
\\“\--\_ 10| 270] IS} B2 O
AN °|-3’(\;| QUtNo =2
22y STAS Y9 YUMOR NN 212 =12 > H2
49 ol A AMY ST FL 0.5M
4ie] SZO|H, Ho| 2 BUY SRS
HO o 4AJI2 MA L8A|JIO] T Q N
8¢ 2~4N 19 MY gl e, ~ TSE(TEE Z 0.4%)00N B2
BMEE  mMsz A LA
20 8% N 05 > NEET /2
2021 BANY “ZENY QITUE| ATt AT A G 2YYN - 13-
o4 X404 = Q2 I =i
3.2. | CIEI% 127 -&TiMI2] 8-°H 17
r
Al AN ko) Q8IN Bt
Q. TN 842 512 3 23
OMY ermulsion Uncoiled f\é
lymer
" P
gy~
LT TR
i A "t H
g 8
Digentanglement Eruption
Emulzion Sveling 97
Crapin caoiled palymer
water
i o
8y g2
The swelling polymer particles -
2021 BANY 2PN QITE| AP AT A G 2YYN - 14-
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ARTE AN 8B)4 2 MUL?
(— pH \ e Anionic N\ (— SS —\
. Hardness (Alkalinity ) Organics
Concentration ganics,
Ca *+ HCO 3 Inorganics
H+ Ma *+* CO.2 &
OH- g 3 Pollutant
"
lonic interaction
& Uncaoil fm
Nonionic Si0, Z
S0, 2
Salt and CF N
Others ' 3
. J J \—— L J
pH 6.0~7.0°] AN HEE 50~150mgl/l o129 ¥¢ g1yl SiEY ER2 B
S HA QELE 3T RELE AN

2PN OZ 0183 YEI2 SEHE £ 1Y HIHOI, 8207t & FHOIME &4y, NN X O1¥= 5 <5

T4 ES T Eol 1 A87S g 02 3g0| MIE/N, goi4e| 3300 W2 Ist SN By 4 glon
PO|2 > 0|2 > H[o| 22| AME LR ST HEOZ FO|27H NEAL SRS FE &0l T HE Al L AHg
st ROl W Zame.
2021 EIANY “SHEAA QM B AUt S AT U EAT| 2ot - 15-
3.4. | SN 8OlSF T2 Y20l UIE AT
Q. SHNE 8t Hof &2 Y A8 SR YL
—CH;GH——
OH'\g.TO
o) /\/_CHZ_CH — \ /
CH, ¢=0
T HYDROLYSIS OH
GH —_—
H3C—|>| _CH3
CH; cr PH
CH,
CH,
+
HsC—=N"=cH
CH; cr
2021 EANZ RN SN2 QYRS 2917 9 247 29U - 16-
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3.5.

o o
Q. 3BME R %2 &3Mst= Xol R=A?
TS: 0 72% TS: 1.40%
e Siudge T.S.- 0.72% “ Siudge 7.5 1.40% ' '
Flocculant : 20mol% LMW Flocculant : 20mol% LMW L
Reaction : Jar 150rpm, 10sec 06 [ Reaction : Jar 150rpm, 10sec 2]
08}
g ) 7]
% 06| % 04}
3 =
E 04} E g o3t
: Dosage : Open symbol - 100mg/L z Fomata. Oren ;{:;22‘. 333?,‘;’,{
(=] Closed symbol : 120mg/L TS 2 81% o g2fF Dlssnlvmg Conc (TUHNJ.‘I%M
4 Dissolving Gone. (Turbid 2.
o2} | e s u{{N’Tl‘J?) 0.5 . . . . . O 02%@211H32) @ iu 2%(57[0133]1)
® O 04% (414/489) Sludge T.S: 2.81% Dosage : Open symbol - 400mg/L 01} v 0.4% (178/138) v 0.4%(101/724)
v 06%(308323) Flocculant : 20mol% LMW Glosad symbof - AB0mgL. O 06%(172/150) W 0.6% (93.4/69.3)
WO 08%(2730274) Heaction - dar 19lkpm, Hsec O 08%(224/180) @ 0.8% (80.3724)
0.084 N . 04 _D\sso!wng Conc. (Turbidity) 0.0f ~ 1 -
0 5 10 15 20 25 0 a0 IDQ%(ZZUENTUi — 0 5 10 15 20 25 30
Time [sec] = ¥ 04%(261) W 0.4% (14D) Time [sec]
5 O 06%(330) M 06% (158)
= 03F o 08%(224) € 0.8%(110)
=
g
B
o
=
a
Time [sec]
2021 EIANMY “ZPAN QIEHE AF Y ABT G ELT 2 -17-
3.6. | &TIM M8 " MBI K= 24X & WA ABEI(L)
1. D M2
- ME['YAl: WYL F AIJRITHA B
. B4 23N IYEO 20% Y92 50 YOI HIY TLA STAE 1%2 8910 B4E
511 IOt NEO|DE SR U HAHY MOIE BLETHE NE
- ML B ESLE0] 65~68% HPIE HFHOE A,
G BIRAY
RPN Y00 3N B BT UNSETZ YOISANS 53 ¥ WY EE ol e
9437 18NSl B2 STNE N8oL of 23adne) 85592 9uall ygans B
120 HO{E, ZRAANS FTHE0| 3-5%2 5O BAM N2 BALS0 NefE| 02
STM 83EEE 0.2%°IM 0.1%E HY
- WM ED: HjESLE0] 829N 78%E THA.
3.H3®
- 7(1E|%H\I: 20.(7)'_ | MAE1K|E /\:|E]IE||A§ EH\
B4 AENY SEAE 0.6%E 8U5EE 5010 143N2 NS
- WMz HjESL 0] 81~85%°1N 78%E TH{M.
4.S %%
- K-lEII:(l)H_\I A20.T|_|:H AE-IKIE Ud-llf\‘l_/til- $ H||E |:|| O_II\IEI/\-llg EI'/\
- B3 312 EY UE 0.2% IN 0 15%2 §95E MY
WML BE4 20 79 83%°||/*1 78%°I% 2ELZE WME D SEA AET2 15% M.
2021 EANY “ZPAM QRS AFYSS A3 P LT 2 - 18-
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3.6. | ST M8 TP IIE 2SS T ARI©2)

5. EARiA
- NE|SAL TRRE MAE FAOE ANREE AR E MG
- B23%: 894 E AlofE HESt (O LT T £ MY M2 SHEE AMSt(LLT A SEA
N2 30~50% 3t N 848& 2-5% FTHE LT A FF54LE SEN 842 HY
- IMEDE BRI QHFMOI B &2 A 5.

- MEAYA: JoISANE ANTAST oL HAZYO| Hof G 89
- 43 8314 Y FE 1t 50 STA 89 ¥ FNHSR o 54 A

91 U STA| §HAL ATBHE YZOZ BAT QYA
- WHED: OPEE M2 W5AND STA AST 25% L.

6 AN
7i.D7‘1EtI1%—,“—‘l: HYASSEA| J/EL T EEHS NTARNRE T
- IME DL B2 L AFs0 AE S 2
8. P AfgiA
- M2|9Al [ 4 SEAIE ADF TYAR B
- BRE%: Y02 B2Y STNE 3H &ofiMH|= &5ty Argst A9 O|gdfigel B2 Al 38
0 Q0 g4 =10 SN AHEFOl DOoto] F 8T E LA 2H 8YfgAC R

2021 EtANY B HA|

2

AT A YADY’ AT P 247 27 - 19-

37.| BTN oY TIZ 5%

ofF) BAEYMSL 20| B QYYECINE 27 SUTUN 29T ROIRIE FECIN M4 13 8B1A0| FA A
FY02 EQEE oA SO SA°| 30| ElE YEIOID2 27t ol BT AE E|, SET BN &,

3|n4 N AR COr— | |

2% 831

1% 8345 1% 83!

2% 8of
e

Bas Cr—, |

97 BAZON} TO|, HAIIMLE MEo] S| O|ZOIA|R B A
opf 8ojeio] 3] FZ0| ET, 291 EOHRIE AEIOIN = OI2(8t BiAyo|
Ot HHEIL AT EOIRIE ANt NSl $TH B3 FE FH L
gty 5102 AyFel TN F3° o220, NAYOINE 895

AlE RO ME 28122 58 52 2N 2¥E AN 302 Mo Ay

2

2021 EANZ N TR QR YSmS 2917 9 247 29U - 20-
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4.1. | -§&i(Flocculation) B8 (1)

SN} BES WAHY $YNS TR EE Y JEY Y9 oY BAES
Zo| FYMO2 go| SR ot T vt B2 Yoy BUL.
$TE B2o| A0 AN F2 N2 o,

NEEe &37| X
NExe STAl

Mirco floc generation

1FE9 37| R
NHES| 3TN

(Bridging flocculation)

T 3

ZX ORI
E[ ood
o

%E!(FTOC) A

(Layer to layer
flocculation)

-22-
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4.1. ‘ & &i(Flocculation) 2'-8(2)

Z8(Floc) S1M|

Al
=

o8
(Layer to layer

flocculation)

System. C System. D

System. B

System. A

TIE} 1A
nELEY

H S 2H12
STHI

=]
-
J_I -I-._; :I'

<0

SEHI
}

K Ko
IH N
]

LL LL LL L
~ (%0} & (92} [a)]
5 L L L [T
n n (a) &)
K
K| K ¥ K K o
oF oF oF oF oF Klo
ol | ol Ko gl Ko T
w | ) i a oll
il
5 5
do oo
< <
Lo 5 Lo 5 N
Elg % g d o
dlo 5 b o T i
o - o r =
Zil Zn
ofl ofl
irl irl
Ko =
N Ko =
Ko Ko - — =]
— = Er olo
k| = E S5 o= &
o | D Pul =
Hio oo t oo EItH = K4
ol & &l o o H
T T = o
o ..D#.:\ ol MU..O
o IH o
oir LL L LL
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FO4290 (R 38HM)

-

Ll SHEE|1?

oy

1st (70%)

=

s
Il (m
2nd (109%)

\

Er/N\ OFIXO| EOIHIAL
O Al EOold O Al O o al 1
1. SEN Fa34 2. sEHSS WA B
0.5 T T T T T 0.7
Sludge T.S.: 2.81%
Flocculant : 20mol% LMW
Dissolving Conc. : 0.6% 06
1st/2nd dosage (Turbidity) .
04F  [mgu] [NTU] 1
400/0  (330/258)
5 v 300/100 (170/139) — 05
E O 200/200 (161/125) §
= 0.3 < 100/300 (180/156) =
2 > 04
8 3
% 0.2 % 03 ® 300rpm, 15sec
= = O 300rpm, 30sec
A 2 v 300rpm, 450sec
O o2
. Vv 450rpm, 8sec
0.1 W 450rpm, 14sec
O  450rpm, 18sec
01 4 600rpm, 6sec ]
<& 750rpm, 3sec
0.08X 0.0 . . . .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Time [sec] Time [sec]

2021 EIANY “RHEAIN
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5.0.

2oL RE £ N2

fllo

TN

Biomass as Solid phase

< Removal efficiency of water in floc: A>>B >C >>D

Outer Helmholtz Plane

Stem layer|__Diffusive layer i | Bulk solution ____
GEF | . .

® - @ &

P DR e
& ® -

.8 S o
B & )

s® ® 0.

*C> G > 2::::::::::‘}::::::::::

| ] Mechanical dewatering(65-85%)

<—————-.........Non conventional dewatering(40-70%) __

Thermal drying(5~40%)

o Anionic materials . Cationic materials © Water

.’ Partially hydrated cationic
materials

Hydrated cationic materials

C

S

A: Free water

B: Interstitial water

C: Surface bound(or vicinal) water

D: Intracellular (or chemically bound) water
E: Membrane of cell

F: EPS, Extracellular Polymeric Substance)
G: Biomass

)

2021 EANY “ZEAN

- 28-
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5.1. | H4&0| =0 WAE()

=2 37|12 (Volatile Solids) 23 /
I E

35 FOE(L8 5): Fe(OH); 6H,0 by Ferric salts

=2T1°1Me) TorqueTt 1% Rl Lo .

=

£3A 32 R E BRTOl ROMN: ¥ESAIE OH=E?

£2A| F2f OjA| AT 45 BOMA: LSt Aotis

S8 MEZS BET =OIA: ofaL BT &2 ROl FRIEY2

A o1y S5AIE 2Rt HAA L2

=

2RI EBOIMO| G412,

2 EPS(Extracellular Polymeric Substance) &3

A NS X/ TSl BRI

H=

2021 BANY “ZENY QITUE| ATt
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5.1. | HR&0|E&O WA

2471°1M2 Torquet HIS RH 42 =H|.

23(7| 9| MRH WRYO| WM MEAN= o2

27| 32 O/A| KA 5 REOMA: DLtDH Aot 4

£2A19 MEEe Pt EOIA: dfieLt BT =2 RO

FreEe
£ T 1Al o1¥2 £3A|1§ Z@std HAA L2

£2A|Q] EMo
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5.2. | MEBELT1): TR X ES BB

Sludge +
Polymer
inlet
—
v
concentrate .
Discharge
i Thickening Zone i Cake formation i Dewatering Zone i
' by Centrifuge force ' Zone ' by pressure '
' ' (Filtration Zone) ! TpiEe M bopmR  me
Cake P72 S %
UNES 3P| B4 Iy =
T YEIE ATHOS AN . oY

1) 837|(Sludge)t STAIS| STEHS F(1~2): STHSEE |
2) WHE B2(Floc)l Y(3, 5): BAS 37| X U e
3) MAL2|(2~3): YNEo| o[t TAHLT E4

S0
4) W | OKI(3._4)_ SHA|=l S2E9 MY 87|§= 5.’6‘
5) MAEE Zaio| gmy(5)
Sources: Centrisys &A1&
2021 BANY “HENE ATHE AT QBT Q2T 2FY - 31-
pMER .7 Ol ERA
5.2. | MMESTQ): TR X ES ME

kot

2°| WIS Motl=H| / O £22 ANELT o2

—

Q. HNERT

Oil pressure
Two motor
Inverter

2021 EANZ N TR QYIS 4917 9 247 29U -32-
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B oo e 54 3t
8(floc) ZLH3}

ALY FYO| HSAE
ST Tt 9 B ST K8 2ot
NYEYTE

\ Pp & p, (Density of Particles & Liquid)
. - Lo AT} 2L F: £2A] Y¥°l OE T
“TuaEne 39 HEY U

Gy (Gravitational acceleration)

FE g
L5, B4 M2 Dg
UBHOZ Gto| £24E STM NEF I

2021 BANY 2N - 33-

2
-0
r
kl

3
£3A|(Sludge) &
£330l B2 8 MR E0/S° 22 N3t
AN HF(Dry solids) T&°| Hgh.

TNERE KA 2 O1F KE B UL N

I A4S 2 E 2HBA| HOIR.
MYAO| 2 £S5 N B4R U A4S
52 A 342 1 s

AT DR 247 o A
4730l 32,

4>
M)
o

8|22 (Recovery ratio)

S 9912 HFo| E2AAO HFEN 1
MEE|o[or 8. UMFOE AAL £ FS A
EElol W37 B ZHEE 550 5.

oo
12}
=
o
oo
<
ol
|.|-|

&2 35 X s8 JFMISYC| HE
J £yl R= SEA 85 ERE THO| Basty
FUB THAN 2

2021 EANZ RN O QY YsmS 2917 2 847 298 34
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5.3. | #MELT(Q): 27 &I 217
LN 8T | =2 4
b= Hat = s8N 73 (Torque of Scroll | (Relative speed,
(7 &) driver) AS)
208
(Water contents C
of cakes) E .
x
528 [T~ X
(SS
in filtrate)

YN O 2 FUYE(Total Solids) UEE 0.5% Of2t Al HF 2T §iof B4R ¥SEM, RIT 5
oM HBTF o T3t KoK B FUD Bol 2y
) 8TM #3227 53 A 828 WMol 30, XY £UY AFTAE WMol H|4 0% FY A 2 e gle
FUO| 20, FTh £ A| TR OBt HATHE 2220 AOE Y5
$TE Z3(floc)® ol RAIE £ Ui Bt I A B FHELE 2480 MATIL 0 B2 2480
B30I £ 900, 2 ol¥el £38 K1 A A $912 auto-stop®l HHH trouble®] Y
2021 EANY “H NN OIN AR AP YLt ABT 0 ELT et - 35-

S M =L Ao

83 TS:25% | TS:3.0% | TS:35% | TS:4.0% | TS:4.5% H| 1
0.9 ton/hr 36 (29) 30 (24) 26 (21) 23 (18) 20 (16)
1.0 ton/hr 40 (32) 33 (27) 29 (23) 25 (20) 22 (18)
1.1 ton/hr 44 (35) 37 (29) 31 (25) 28 (22) 24 (20)
1.2 ton/hr 48 (38) 40 (32) 34 (27) 30 (24) 27 (21)
1.3 ton/hr 52 (42) 43 (35) 37 (30) 33 (26) 29 (23)

o UNELTIS AR M2 23R gRFOl ot IYEE 1Z O sofof S{O2 MK A2 §3°| 40 mYhr2D
B3t A2 MFste HEFO M 2 Ao ez Ega|stH, SR NF R Het Hoj HEF2 125}
£5A|9 §Fo=9 FAUTFE 1O 2O .

< HAF2 A0 FRASEAFO|N, BT OF2 2 AU AMELTY HL HEES 90%°I%t
LFN 275t= ROl HIFASIEE 1HF & 80%2 13510 HIMSH .

| ZHOI Ot §7TI(Volatile Solids) gl T2 QAL
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71(6): &5 TN 3

5.3.

ot eAnS

2ol 57|

T A 9| 23t ot M50 HAH &,
o1 O AL T

b
N3t

CH AO|11

SO g g ¥ A

MO

L W7EO| N FP A ST LN
Ae

ge E79 P18 2F

g

Q
)
=
Y—
=
+—
=
Q
O

S
Q
b
c
©
(&)
Q
@)

el

9
Al > Two motor BA! > Inverter FA!

(o]
212y

Ajef et A

763
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(o2 |
™

AR A =1
0 0 7%

TE(VS)Ol K=

LLRE(2): BIEAUSER

E842 NEC 751 3%2AH 23=

o 8480 EHR?

= =z YA EEEH Uy
~ e Eoldastey
ij o ZH VTS [%] | 700~87.0 67.0~640 64.0~610 61.0~57.0 | 57.0~55.0
7 4o 33ed | B4 | [ 10 15 e ) 30
Yy " =Ty 2.0 25
4 g o= 2| A1A [%] 2.0 25
o MEAE(100H) % | 5 10 5 10 5 10 5 10 5 10
S0 FaE [%] [B50[af | B40la| | G50Ial | B40|al | B4Claf | Baolal | 820laf | 81018} | 810/af | B00la]
1.9 =3 Ha| 2 mn] | ==z zEHee = He|gh E=dod | =Mz
| (B2=F) THEEE)ETE [%] 950 & 950| & 950| & 9504 950| &
e oEEE (B TEEE0} | [%] 1.50| 5} 1.40| 5} 1.30| 5} 1.10| 5} 0.90| 5}
ol 5 E=70| e [%] |820l5t| 8103t |B20ls}| 810lst |8t0lst| Boolst |790lst | 780lst | 780ls} | T70l8|
B EEARRE= Helgy [m*fh] | mExelg EEHDY EEH|E #EHY | EHeE
(2a2Y) T E(58)a 58 [%] 950| 4 950| 4 950| 4 950| 4 950| 4
SR E (¥ TS:E20) 1%] 1.50|5} 1.40| 5} 1.30|5} 1.10/3} 0.90| 5}
" EESE - [%] - - - |sdolst| 830/s) |820/sf| 31015t | - -
- 1.9z 3 Ha| 2 [m*h] BEHelE BEHal2
| mEE) THE(BEEETE [%] 50| 4 950| &f
Al oF=E (# TS E2/0) [%] 1.80|5} 1.50|5}
ol = B30 3B [%] Brols} | &0olat | 790lst | 8olaf
R R E= He| & [mh] EEHEIZ EEHE
(RE=H) I E(55)5+E8 [%] 450| 4 a50|AF
o2 (B TEZa0) | [%] 1,605} 1,50/ 3}
2021 EHANY “BEAIN ORI TR AR YWY ABT Y LT 2Fo - 45-
6.1. | &3] 80 H ZTEEF(VS)C TIE 242 (3): VIEI TR &3{K|
& Az YA 27| A EI0] MEIA| S - SEAEY 24y
- gq9| 5 gojey
:1 o A Z=HVTS) [%] | 85.0~800 | 82.0~750 | 80.0~720 | 77.0~68.0
ﬁ” H =294 ZE A [%] 10 15 24 25
A
g | 5 P¥Y e
& SREEC000) | [4] : : : :
EEETERE Y] (%] [ 8505 8505 8403} 840[5|
1.9 =3 Halak i | E=AeE | 5rAE | sodeld | mrAcll
| EEF) DEE(EE)E TS [%] 950| 4 850| o 950] 4 950
= o= 2 (¥ TS Z2|0) [%] 1.50|5} 1,50] 5} 1,30] 5} 1,30] 3}
a| 5 B0 224 E %] | 8solat 830[5t 820| 3f 8205
T o=l 19=3 LEES m*h] | EEdag | ExMRY | EEAYY | EEAED
(Ta2Y) nE=ERE] [%] 950| & 950] & 950|144 9504
ok 2 (¥ TEE2|0) [%] 1505} 1,50 5} 1.30]5} 1.30] 5}
A B3| 28 [%]
= 1.9 =3 Halak [m*h] (EE)
7| EEE) THE(EE)ETE [%] -
A olZ:2 (% TRE2|0) | [%]
ol B 70| TeE [%]
= o2 1y=m SRR [m°fh] (E=2|)
(RE8") |  DYE(ESILE [%] -
SFE (M TEEM) | [%]
QEO| HO BT B A VS 8 UEt BE 84229 AT Uoh, VST 5242 B420| £ UEED, ol 2B FEEL X
HATEE o2 YR ZMES oog
2021 AN RPN OHTE| AF YD AT Y LT 2ot - 46-

229




6.2. | &%17] 8% X JFTELTF(VS)Ol UIE e =(4): &7 MZTAL
a4 8

Q. ANEIFIIN 7792 NS Yo ST HATE MAAET 23 9 BAEO| ELR?
Vs =c %‘E'%**J'(~> g (24 | .o
- grs g+E ,
x| o T 4
il 1 Tux , e
Bx | 7 % : 75 %

: A SFEN MRt o=
B0 % 7 % ; 7 % A0 AU sAEO|
— HAD QS 4

65 % % T
0% 80 % a0 %
5 % 83 % 83 %

VS(HZEHUEE) sl ME &4+89 Big

&2 X2 TSOI CHBt VS SIt0l et B4 S HIASIISHH, 2D A&e] AS 0|
£ DIHIGICH BI4-801 Y82 DIXE 202 DN 44, @A=L 20, @FH
oSE, @RYedXy, fUSUX =59 2Ys

2021 BANY “H PN SRR AF YD AT P 247 27

6.3. | &317] 87y X TN FUT, e vEETH(CIN)

Q. Mol M=|7¥ &5A|9 EY
ZOIS AL EIpL B I

a1t
5@ Cigl 22(50%) 22}(25%) 50l
o~ =T +321(50%) +321(75%) =
180 140 60

SR EENY g 119 112 113 67.5
HESE  sec/g 275 235 276 648
e % 75.56 79.52 82.07 86.55
@MY STN B4 T HY
284(50%) 234(25%)
g5 He = 3¢l
° H +3°1(50%) +391(75%) )

5XEFATF ¢ 143 109 129 92
HESE  sec/g 258 296 290 382
fEate) % 74.06 79.13 80.66 85.22
2021 AN RPN QT AP YL QBT W 24T 2YYA
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6.4. \ T OIaBR| GASO] 0§ T H| L B9}
Q. N8| N2y a2A|Q] B4 ANSILCH IYE) o B42L0 EL1Q2

Primary Total ) Total M-

Date Kinds = mgl/l % mg/l % mg/l mg/l mg/l mg/l %inSS mg/l mg/l
Primary 5.5 29,300 26,300 89.8 29,000 26,200 15,600 250
2012. 6. 18 36.9 76,600 16,300
Excess 6.5 50,000 41,100 82.2 47,600 39,500 700 700
Primary 5.0 24,800 22,000 88.7 22,600 19,800 11,700 87
2012.7.17 34.0 67,900 12,140
Excess 6.5 48,200 39,300 815 45,300 37,100 440 730
Primary 5.0 15,500 13,800 89.0 14,700 13,400 9,000 61.2 73
2012.7.30 24.1 59,700 9,290
Excess 6.5 48,700 40,400 83.0 45,000 37,400 290 750
Primary 5.1 17,400 15,300 87.9 14,200 12,800 9,800 100
2012. 8. 22 26.8 58,700 10,010
Excess 6.4 47,500 38,600 81.3 44,500 36,600 210 740
Primary 51 23,220 20,720 89.1 21,260 19,160 12,240 107|
Average 31.9 66,660 12,736
Excess 6.5 48,440 39,700 82.0 45,400 37,540 496 718
Primary 5.7 31,267 27,600 88.3 27,500 24,667 15,667 57 277
2011 37.2 75,467 16,417
Excess 6.5 52,700 43,633 82.8 47,967 40,500 750 790
Primary 5.6 32,367 26,133 85.0 28,767 26,300 15,300 53 267
201 39.9 72,967 16,020
Excess 6.6 48,767 40,400 82.8 44,200 36,700 720 2 863
2021 EIANY AN QITHE A YSN S A3 P ELT| 2P -49
[ FaN =1 ek
6.4. | ZEERR]| 802 %% (2): L A IIE BE=E
50 T T T T N
® Total Solid[g/l] T T T T T T T T
=0l
45F| O Sludge flow[m3/hr] I ' 9\’1' 39
v Plymer dosage [kg/hr] | . £5A oY
I |

= ' S

5 2%

(¢

> E U

2 - o

g 2R TR

? AN EolZk

@ - — = = =0 THO

[}

S =Y L i ey ¥ — — o= =} = — = 1A 3TN
3 Eolat
oL THO

10 1 1 1 1
0 10 20 30 40 50

Sampling No.[-]

- 50-
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6.4. Evr 10 . _IQI_OI HH =t O E"O‘" [EIE O°=|U'°t

g N2y
FO4992 EM840TBD
(200mg/l) (360mg/l)

MY
EM840TBD
(900mg/1)

Centrifuge. A

02 HI

nrg
o
T

=
d
YrE

2021 BANY “HYNY OB AFYSDS %17 2 847 298

6.4. | TLE3T| 82 ¥%(2): ELT S0 HIE 2T

_
HI
L“
um

SEaN EAYL Ng HE T NF N MES 5O LS N,

© A% QOITE AN BAS YOI5S HE BAE T |, A9 2V 3N} 4N HELF NFO2

40kg/hrE O M| 2 QLoD B20| O 2 15047t HOIA|H, & M A= 9,453Y/hr0] HO| .
< L AEOZ S3A| FROUCIE L 5 NMEANE Ut A, 6780121/42| A=[H o] EYF.

g = B AY s LoIs= Aol H| 1
3 0¥E(Total Solids): % 2.98 4.01 -1.03
£3A| §3 (Sludge flow) m3/hr 26.2 18.5 +7.7
% M2F (Dry solid base) kg/hr 780.76 741.85 +38.91
STM £ (Polymer flow) m3/hr 3.86 5.63 -1.77
T2 % 1.12 1.42 -0.3
arg % 81.40 83.55 -2.15
Cake 243 ton/hr 4.198 4.510 -0.312
Polymer A& Ka/hr 19.43 23.41 -1.79
AIIHE M=t A/lhr 117,240 131,388 | -14,148
2021 EIANY HENY QT Ay YLtm g 297 9 €47 2R

232




6.5. | U™ &3{~|2] 2HH|INY

1) 39 &7 YEN=o| 42 25
-, 191 BR: T-p 2| NAOJA SISl 2317 52| o vS Y FS 420 1 500 220/,
FS 48 5 el o el 112 2 Y02 AIOK), | T B TUE LE

Al(OH),2 8%, 18478 g/mol) g 12438 (216 g/mol) 2| FEI= ZAf5IEZ Ep R HE
ENol 0 2 E.’

-. OBt {22 *ﬂ’ﬂﬂl‘%‘%ﬂ FZEMES HISET LN, B T HO| G T HM AO[5H]|
"EIOI

FONZAN SMEH
[pHCl T2 Al 25 0| 2] ! JE'_'_ 2853

1
|
A|+3 I %ﬁg
aole :
! K
Alg(OH) "5 I | Al(OH),
CHE o2 AER ' I gl
LI ENIET I | ANER0E
! 1
I
Alum 47| TA| ©|25°| pHOl T2t HFE Lt Al(OH); :
PACE |2 919502 ZAEr B mlmez sye | AlPOL)(OM)s..
$TMO|DZ 1 ¥o| He o 1|2H HHYFL £8% ANglRE | Al(OH);12H,0
8. : I Fe(OH),6H,0
______ J
2021 EIAN Y SN OIRE QPSS AR U LT 2yt - 53-
6.7. | LI™ @=R|2] 2rHIN(3)
AI(PO,),(OH); 0.114

AI(OH);12H,0

Fe(OH),6H,0

0.024

0

PAC 17%(40mg/l)  Alum 11%(80mg/l) ~ PAC 17%(15mg/l)  PAC 17%(20mg/l)
+ FL4540(2mg/l) + FO4440SH(0.5mg/l)

T-P Concentration [mg/l]

Sludge analysis: 190 g Felkg DS

2021 BANY “HYNY OB AFYSDS 237 9 24T 29 - 54-
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6.8.

% C1&=IR| T2l EPSOl 212 MR 7Y

Z fouling 2375 (1)

Q. MRS EIM M| &

G N
Paddle dryer

24 A3 XA TTRDA 3=h| 27

Dryer fouling

2021 AN Y "HHNA NN AP LTS 2T Y B4 2YYA - 57-
6.8. | %9I&=R| T2 EPSOl 218 MY F fouling 2375(2)
4 N\
1. QHEO 2 of AQIEC| HZE F73 3 fouling?] FAAY.

EPS

(O Y ETHAIALS)

oS TjA AL
0 YR SN STNY
HZ 3 fouling BN qug.

SR 8
(Particle size)

G

¢l EPS(Extracellular Polymeric Substance)®| & =}
¥, I AH2 YBECHE MR L2 A3lo| E RIS 2N Qo=

THY wht, o5, Y2 A=Y X F
2 AH T ANF BE T RS 2B A

Advanced biological
system

Decomposition of
organics

02 o2

WA fouling ﬂ.‘! 239,
LA

High moisture

Accumulation of

Sticky properties

Poor drying

contents efficiency

LB HIZEZ Glue zoneE4

- 58-
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6.

8. | %OI&=IR| F2 EPSO 2L MY F fouling 217(3)

(" 2\
2. Sludge ¥ VS g3l E HEEY| ¥°IE.
> N2 Y
£, oraet Lol FA| [P0l HE 3 T RaNs FAAY.
Al(CH), Al(PO,),(OH);
”1|8 orz B 4ysE 2y Al(OH),12H20
oM 51t &o| M2 Y F PAC H Alum 52 £ A 22059 238 P H3° 1
SME = HZolB2 °I°II OE IFo= g2 ¥5.
£9], AI(OH),2 8%, 12228128 F4E.
LRI RE
A& Aoy
FOEAS F ¢, 2 Fo A AL HE HE ¥
"F_'-|7(| I:"I:|| OF 2H||°| A|'I[O| AQEl
- J
2021 EIANY HPNY IEHB| A YLD ABIE P EAT| 2ot - 59-
6.8. | %OIE&=R| F2 EPSO 2IBF MZI 7Y F fouling 23°5(4)
(" 2\
£2{A] A= 3 A
=4 0|3 (cake)®| HY°l BOIA(BHE = 40| oD, 33| 5
“II°I='9t HZT| MY BRIe| MERAO| Fo|g0| HEREO| AdtE 4 /S
B, £3A19 FRI M= Ao o, FATH £3A| TR A F 247 TR GE ¥l
I:Illg_
Mono-pump >
O|F&H|9 Y Piston pump >
Belt conveyer
NEZoIN) By ¥E X EEA
N3N 3% 3 1ol IE ME= A 2}
2401 = NRZO| M Al OS2 A2l ME RO WE, H3° G2 Tl
HHA 3, 3TN YTYN B o2 22 ojA| T 23 27T Mo Jt A SR =
\__ MEHAT TIYEO £3A1 FRIZ “M‘II = y,
2021 EIANY “HFNMY IR AF Y2t ABIE P 2L Yot - 60-
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6.8. | %OI&=R| T2 EPSCI 2T MZX 78 F fouling 2275(5)

Vs

5. &3A AR2 IF

ELLEES

YA > 0|22 >

Brjazt

29189 3oy EOR9 Fptpe
YYOR LHHT NTCEET-L]

FOIN2 2R
orejeiy 9 Mot

- 61-

6.8. | %OIE£=R| F2 EPSO 2B MR8 F fouling 2375/(6)

MOy a2t Ol = h-
- N | T._z =~ EPS 5 R|&MO| EPS 1 Al
HEHSE S Tl ME HX2 2 BALD| b
ot SRS a

(
oyE B OfH M cake L EEIZE ! =

MLSS HEZH Ao NI A5 i 422 %ﬁ,ﬁ" =2
e N R
( - T T T -== \
| oy w9y ME 212 EpSS) 83 L g
| A e | Aate] HuE 2488 HEES| 8L A%
, | Aot 2 M2 JA
N A .

[EPSC| 4% % N3 Mol 472 §I0E BT O|F (10USE 4UTA)) HEZ SN} Qg
OIS A 23 EPSTH HIEEIL BAR AEINE NS NS, T E3jelo] JYeoR 2
O FA|o| YRoHN M2 TS CH3o] MLSSE THBH(EClE MLSSE 31 120 £l
TUE OYE FE 2f%) MRS QTS KNG ot AR M 22 23]
U OYE Y= VAL %) EPSE NYYYH Y MERTIOSN I IS 81| NRRL
@ S E[H, DWEO| Al QPYRIE|o| EPSE TN EoLL BN SMPe| BEIE HE )
AISeILE S| o] 1 ggol SO SR 2480 EO1A.

2
o -

2021 EANZ N TR QYIS A%% % 247 22
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. a EIN =4 [o)
7.1. TS X9t S LN SU O BT R MY 298
o X O 2 X
Q. NV A E XM H SHME FML~
£37|(Sludge) E2H°13(Cake) H 2EE
[o}-13 = =] [eX-13 o] ZaN Eol =3 %QR" ANt
o 'SJ-Igi'_' mTo nT% -ru§' Af%o zolg H|% EI:I%
3 o 3 o o ppm/DS o
m°/day % m®/day % % kg/day base %
3209.1 1.60 338.57 81.9 1.013 612.7 1.19 119.33
At
HE.'.A;EEIE;A 3172 1.88 354.2 81.1 0.998 661 1.12 110.84 7.11
3159 2.01 351.16 81.2 1.053 686 1.04 108.04 9.46
3346.18 2.07 290.23 79.9 1.253 725.5 0.84 104.74
BM=7
e~ 3508 2.66 319.1 80.5 1.264 764 0.67 81.88 21.83
3305.45 2.66 319.33 78.5 0.900 606 0.78 68.92 34.20
790.6 1.75 63.28 80.6 1.488 182.7 0.89 132.05
At
Cﬁ.i‘,?\ 982 1.99 78.85 79.5 1.106 173 0.83 88.53 32.96
%I:IET
905 2.28 71.57 77.9 0.891 123 0.77 59.61 54.86
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[ PaNmra P x| 4 N — -1 =] O4 R4 HiOH R4
7.2. | 24378 NTYL 2R U oM oUOﬂ'g'(l)
A QAIN|O o =0 ot
o Q O™ ST B&2 F2OH Ar&TOl BOIM........... ?
C-840TBD =11 Hg
81 m FO4350SSH - N ol 9l AN
ECUR R THTH gag
FO4350SSH+C-840TBD -
80 A FO4350SSH .%E.IKI 25~26 m3/hr |7:|‘| %7& .KI_/.\_ . .78%["
—— M 0.95~1.1 m¥hr2 & B
79
2K —~ 3 ol ORI
( A A
. C-840TBD | ‘mory o=ryy =oIg 2 6t e ara
S TS 1-2%84
ﬁ (k<)
= 7 &K ~ 3 ol oAl
& FO43s0SSH | o 2526 R 88 “74~75%
, Al 1.0~1.5 m3hr2 28 A5 702 sag
76 CBI0TBD | oy m=ryy Foig 128 A% (Brs
;i )< Z3565 | npm 3~49%E L)
ER N8
s res. + C-3L1PHE St&7| &g 20 #4989 2-3% Y6
(=% 29
= oA
74 + C-810EB F22 2.6 T &2 848 3% 13
N
73 g « C-311PH% C-810EB=35:652 AZ|A|
LT EH= ALA| i) FE 57H(20%1)
L8 NY 2(3~4%))
72 O™ T ArEA| O] FRIE& MU (100%°14 )2t
0 1 2 3 B48 NI BiH1~2%))
FAL(%/TDS)
2021 AN A FAN OET) A3 USDS ABT Y LT 2Fot - 65-
| PaNmrup,x | VAN | . /\ Hi1 X474 O X4 H
7.2 ‘ LTS NPT EISTIEE TN 2T AI%(2)
: ElN (o] OIA| B [n] ¥.N Al O o Ol -
E Q. BT 2UTHE LTSI YN & 2F5 1 A=
1) H 2L AW 20t
lH-E 1] Eyel YaN 0,
gy ey | oo MEETECO) N Et 20 S i
& N2E A9
AR 76.54 76.36 -0.18 YN 2N BYE /A EE ASTE
B2 77.87 77.96 +0.09 | TR MU A B2 ¥5E0 NS AS QTS RE.
77.05/ -1.04/ 2 2 oo ¥
cz 78.09 7675 -1.34 NG ZE A L& MBI E NS TR I"_I% NI
2) N A Jat gt
79.00 78.60
78.40 O NAOZE Tl
78.50 & 7840 78.20 A4 7 rpm
78.00 <
L 9778.04 ~ a0
. 78.00 N7 77:99 77.80 P03
% 77.50 i 7760
< 0L 1 o6 $. 77.32 7740 S TS )
LI : . 77.20 ¢ 01 '
. 771 o 7688 I
o 77.00
O ’A<> 76.7076.80 I ¢ RAZH 20t
7650 18R AR T BN ASEET 7660 HL®2 A4 opm
76.00 76.40 t - }
0 2 4 6 8 10 12 1.20 1.22 1.24 1.26
Sample No.[-] FAUE[%/TDS]
2021 EHANY “BEAIN OFNTE| QB YW LB Y 22T 2ot - 66-
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Q. BiM 2ot A= B2 852 °M2? EE m'3 150kg21H|.
Majets Y 8o1E ANELTIS RASA DFEY US A0 FAFS DO 2% B,
bt ANELT|Y FL HFLE 90%01%t 2EIN 2MtE KOl

< HMNF2 N0 FRASHAFO|H, BT 2 @2
HIEASIO 2 M52 80%2 13510 HAoH e,
. TS: . . .
== TS :2.5% 3.0% TS:35% | TS:4.0% | TS:4.5% bl

0.9ton/hr | 36(29) | 30(24) | 26(21) | 23(18) | 20(16)

1.0ton/hr | 40(32) | 33(27) | 29(23) | 25(20) | 22(18)

1.1ton/hr | 44(35) | 37(29) | 31(25) 28 (22) | 24(20)

1.2ton/hr | 48(38) | 40(32) | 34(27) | 30(24) | 27(21)

1.3ton/hr | 52(42) | 43(35) | 37(30) | 33(26) | 29(23)

o NOjQ TS RESHHN H ELTT HE N¥E NECZ 9 1.0~1.2 ton/hre] §F°|B2 AKX 8
SEE NZOZ B I TB2 O 9327 m3/hrt AFO|H, Q5L 20m3/hro| 811 M.
LSt ATTI2E BRT|Q] FA HE Al TSAIC[TE 2 0.3% O|2 2 AR A2 Al §2 £2AFE 2% 3 m3/hr
’é‘E AO|E F11 2MdHE NO| HIEAE,

2021 BANY “HEAL HH A VWS AT Y B4R 2P - 67-
73, | 24T S0l BIE 1T I(2)
o o B ! o =
Q. 28 M2 g4 20 EO| BN o STNME M OFRIAIH 22
SN EF ot M2 Sludge flow 8 S48 23T 4 \
= Sludge flowE R&4E 842 NY
% T A0, A ANEAT|S| 83O
A 10m3/hro|L} BI% MR EIE otk
87 0, 3 SOl 9m3/hro|¢o| &M EtL
22 % 31289 FH3| MojE.

= Sludge flowt 7.0 m3/hrg 0

% N - 82N EAF 0.9 m3hr
A 8.4 m3/hr - HELE:84.78%
A s A o
°

IS
on 85 ® " - SN ANMERQF : 1.0 m3/hr
Ba - HNETE 84 16%
A 70 m3/hr
84
= Sludge flowT} 6.0 m3/hrd M
- SBN ANEATF : >0.8 mhr
83 ¢ - NNELE < 82.51%
6.0 m¥hr - MY B 0.6 ~ 0.7 m3hr
: °
82 ‘ ‘ ‘ Sludge flowt 8.4 m3/hr
1.0 2.0 3.0 4.0 5.0 - STN HMEQF : 1.1 m3hr
SEM £ ka/hr] k NS4, R 1 <85.12% )
2021 EIANY AP I A YS DY AT W 24T 2ot - 68-
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8.1.

/' Stabilize
Solids

/" Minimize
Odors

/ Volume
Reduction

Sludge
Treatment

" Improve
Dewaterability

Pathogens
Reduction

2021 EANZ N TR QYIS A%% % 247 22

- 70-
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8.2.| &G ATICIEIHIZE I8 ML
. Parameter Hydrolysis/ Acidogenesis
Complex organic matter s e
. perature 25-35°C
(Carbohydrates, protains, fats) pH Value 5263
. C:N ratio 10-45
Hyd I’O|ySIS ' Redox potential +400 to -300 mV
] C:N:P:S ratio 500:15:5:3
Soluble organic molecules J Trace elements  No special requirements
. (Sugars, aminoacids, fatty acids) :
Fermentation Parameter Methanogenesis
Acidogenesis Temperature Mesophilic: 30-40°C
v Thermophilic: 50-60°C
(Less than 36 hours) pH Value 6.7-7.5
. . C:N ratio 20-30
Volatile fatty acid J Redox potential Less than -250 mV
N C:N:P:S ratio 600:15:5:3
Volatile acid, ‘ Acetogenesis (80-90 hours) ‘ Trace elements  Essential: Ni, Co, Mo, Se
Acetate, alcohols,
CO,, H, ‘ ’ H,, CO,
Methanogenesis (5-16 days)
Acetic acid ‘
NH, CH,, CO,, H,0 ( ) Reg_eneration_time
NH,* of microorganisms
2021 EFAN Y “HENMN QIR AP Yt g AT W ELT| 2YY - 71-
8.3.| SUMEBHOIQTA BN
Organic waste TS [%)] VSinTS [%] Biogas yield (SPB) m®kg™ of VS]
Municipal organic waste 15-30 80-95 0.5-0.8
Municipal wastewater sludge 3-5 75-85 0,3-0,5
Brewery spent grain 20-26 80-95 0.5-1.1
Yeast 10-18 90-95 0.5-0.7
Fermentation residues 4-8 90-98 0.4-0.7
Fruit slurry (juice production) 4-10 92-98 0.5-0.8
Pig stomach content 12-15 80-84 0.3-0.4
Rumen content (untreated) 12-16 85-88 0.3-0.6
Vegetable wastes 5-20 76-90 0.3-0.4
Fresh greens 12-42 90-97 0.4-0.8
Grass cuttings (from lawns) 20-37 86-93 0.7-0.8
Grass silage 21-40 87-93 0.6-0.8
Corn silage 20-40 94-97 0.6-0.7
Straw from cereals ~86 89-94 0.2-0.5
Cattle manure (liquid) 6-11 68-85 0.1-0.8
Cattle excreta 25-30 75-85 0.6-0.8
Pig manure (liquid) 2-13 77-85 0.3-0.8
Pig excreta 20-25 75-80 0.2-0.5
Chicken excreta 10-29 67-77 0.3-0.8
Sheep excreta 18-25 80-85 0.3-0.4
Horse excreta 25-30 70-80 0.4-0.6
Waste milk ~8 90-92 0.6-0.7
Whey 4-6 80-92 0.5-0.9
2021 EIAN Y “H NN OHRER| AUt AYT U AT 2FYN -72-
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8.4.| TG AVITY ME HA(L) : LN MGy

Primary Excess | Waste [ - ]
. Sludge ] [ Sludge ) [ food ] ITes
Problem.2. ([ Gravity ] [ Gravity
Low Total Solids  \_Thickener Thickener )
Sludge tank Boiler
Problem.3. \L T Problem.1. Energy Cost
Ratio of sludge Anaerobic digester Biogas ]
L tank
Digested sludge tank
p \L | Problem.4. Struvite
Dehydrator
Problem.3. . J
Sometimes,
Poor dewaterability Outlet
2021 EIAN Y SN OIRE QPSS ATE U 24T 2wt - 73-

I
o
re
4l
ol
=
ro

8.5. \ BTN AT S8 BAL2) - AIXI9)

[ Primary | [ Excess ]
Sludge ) |__Sludge

([ Gravity/ Mechanical | [ Gravity/ Mechanical ] Solid
L thickener J L thickener Fuel

'Wastefood][ Sludge | [ Sludge ]

Alternative Carbon Source ] [ Incinerator ]

L etc tank ) | tank
Pre
treatment
]
- v - v - Waste heat
[ Digester ]_[ Digester Struvite ] exchanger
1 Control 9
| |
L,,,,,,,,,k,,::::::::::::l
Sludge Sludge [ Biogas I | ]
[ tank ] [ tank ] Tank Power Generator
[ Dehydrator] [ Dehydrator] [ Cake ] [ Sludge Dryer ]7
2021 EAMY “HENA QNB AY Yo 2T Y 2L 2P - 74-
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15

J
o2
B>
ke
P
o2

A0
Iy
L

o
E

[Ho

9.0.

3.1. ST (Alkalinity)2t FM(VA, Volatile acid) H| &
3.2. VA/Alkali H|&, AStE S A TtALMOl AR

3.3. VA/Alkali H[&1} pH2| 4|
3.4. AZX wHie] Tt

3.5. gy rs YYE N Y 2F° o
3.6. HEQI(CH,) ¥y =

3.7. A3 (Scum)®| IE 2N X B5t(Loading) &=

3.8. A% AL HA I

3.9. pH &3 &-&(Buffering)

3.10. A5 =H2E

3.11. A% X 22PN {E(Oil & Fat)2 ¥

3.12. A% U &2 FFOINL AEZHIO|E(Struvite)2] I
3.13. [E F 2R

ri

O|7(I~

—

2021 EARY NN OHHR SF YRS 287 % 247 23R - 76-
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(uomisodwo2aq SISA|0IPAH) JleBL 1L

HIFAI2t(Retention Time)

- 77-

MO

L

(uonisodwo2aq sISA|0IPAH) fleB L)L

il & Fat)

o TH)
\ude ol

=

2(%

(inc

%g\%% T
Waste food

50 Time[day]

15 20 25 30

10

- 78-
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9.3.| &&= (Alkalinity) & &2 (Volatile acid) ®12 : VA/Alkali

Volatile Acid/Alkalinity Ratio 0.1 0.3 0.5 0.8

ma/L Alkalinity

2000

1000
600 Volatile Acids
200

Time

B Tl H[&°| Bi%}

16 : VA/AIK. Ratio®| 51t

1.2

0.8
Volatile Acid/Alkalinity Ratio
0.4 Ratio: 0.1

0.0

2021 EFAM “SENY QNI 7 Ysing 2YZ U B4 2YY - 79-

9.4.| VA/Alkali BlZ1 Gas Zx8 112 =T

Volatile Acid/Alkalinity Ratio 0.1 0.3 0.5 0.8
mg/L Alkalinity
2000
1
1000 |
600 Volatile Acids 1
200 I
1
1
- [
ime 1
: CTMOIN Gas W M BZ
80 cH, | CH. B39 51 co,° 5t
I
60 1
1
40 I
co, |
20 |
44% CO,E 3t A L&
2021 EIANZ “HENA OB R YstmS” ASZT P 247 2TYA - 80-
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9.4.| VA/Alkali B2t ATIZ pH| G|

Volatile Acid/Alkalinity Ratio 0.1 0.3 05 08
I I

mo/L Alkalinity LA B | C D
2000 . I
I

|

1000 | |
600 Volatile Acids 1 1
200 | | |
| | | |
| | | |
1 1 1 |
Time 1

I D Fof|A H|&Oo| Hg}

1 :pH2 o

pH I
7.0 i
|
6.8 1
|
6.6 |
|

2021 BAN YN ST A TBDS AT Y 4T 29 - 81-

1. {5 W 28
: BEE|2|Ol(Bacteria)®t 1 YYAO| A3 G

2. X Y 29| AAI%}(Heat Dlstrlbutlon)
D ABIR L 2B 2 OfH 2 & [ (Gradient) 1t 24 SIA
NS Y SR AT A Al ASt R &9 FHE A5t LAY I%

3. 28y [A g

. _7.‘_ T "'I%°I ST Y QA2 HA|SL 11 Dead zone 9Bt §E 2N
|

Digested
Retention
Time ‘

X gL 2YYn - 82-
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. Biogas?| 24
Products : Methane (CH,), Carbon Dioxide (CO,),

of Oxygen(0O,), Hydrogen Sulfide (H,S), Siloxane
Digestion A (Scum) : WH2 DYAAR A AR HEFLER
RS I TNR TP =2 EF
. £8A|(Sludge): AJet= FEIZ RE, AR, A T
EECl MiE JH= UE

2C;H,NO, + 8H,0 -> 5CH,, + 3C02+2NH4+ + 2HCO4
Mechanism
G - 9|2 29122 9 40~50%
AUkl - Bio gas 282 CH,(63%), CO,(35%), N,, H,, H,S(2%)
Dol - NH," £ &£2{A] 4 359 pH &5 X T-N H3I2 &8
- 318 O1g 2| W2 2lol o ZREO1M AE Poly-Pt ETIYH

)
o
N
=
rm
B
=2
o<
rig
od
=
2
-0
=]
=
pcl
12

U

-
Jot
El
Ho
B
tot
[

o

m
4>
=
Ho
of

X
K

- 83-

. VS(Volatile solids) Myl Mg {12 &F Y2
cHE A YEHAL UAO| ME ELTE WM
Well . £37A|(Sludge) M3}
Digested : %F{’—‘m %3171% AL FMOA LM LIEILHLE FAEOl g1y A%t
* Sludge oi SRl H2MOo = ot
. 243 (Odor) N4
: VOC 2A9| 28] Biogas¥ =9 HiZ SO 43T MY
COPENOI 2N Al pH W 2 BT Ho 12,
B3 A%te HtE WAL E Biogas 32 CH, ¥ H,S &&°l 2735
fAE.

390 T2t H2S gas BEFOl FHEE F9OIE YRS HYHS
MO MUEE FON UOH, Ol ANNOI GO UERR T Fr2}
=

2021 EANZ N TR QYIS

o ABIE N
= odd 90 = A%x R L ot - 84-
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1. 0 ¢ =8 or3et £ (5~16 day)
2. BT H I:Il‘sll Of¢ DId
L B8 pH, 2 § (R R Wl YL g
3. BHo} ’\EP‘ Ly -.%ETt 0.5°C2| W3} UL HS
HEI(CH,) Yt BYT ST Eii%.
L ABE U QEMSHE g D T A ST AmBO| YHY
AT QAL A| 0|23t 2N} HIE 4 QoD 7—‘!ij-°—””"°||’*|
23719 ME& (Channeling) ﬁ/gog E-‘,r_} | 129 g0z
SLAP} HIME A Ol O
4. Rl WA (Methane formers)2| FiAIEE2 pHTE 6.2 O3 [

ot
HIEIQI A4y 2 N3t -> Biogas 2¥F Mot > 2817 2 ofF
= _/.§§}§§2| 242 Aote] FH = §7F M 2Y

AYT QWL UlEIY WY WS BHIA A U NN WYTHO| 27 05
SISt Kol 1 723,

N
o
N
=
rm

=3
=2

_l
]

o
=
[T
ro
]
H
i
12

L

on
FUSNS QBT Q2T 2FY - 85-

9.7.| A3 (Scum)®ll L2 EN| 3 %1 (Loading) &=

=

T 1A YRS Biogas EHE QI8 HIE Al AHES B
AL HA| = PR S ATt AF
. 29| HIEoEEf 28t HE(Foaming)®ll DINE 10X QAtSC| 2AHE
JES 23 3
3. A8 & Mop X A2 Foof [ME AKX LY ¢ Y
Ui, 37, Vent line| B 50| Mot AH ZA Q1 B2 AL
N ZHE = AR 23 2YNS.

N

w

1. £98N B3} (Hydraulic Loading)
Loading c ?::% % 1KI .|_:I.OEI: I:II J_gl:l UI-EOF
2. 712 R i(Orgamc Loadlng)
AR RET SN IE ]IS Bt 3t
. 27118 B3t(Inorganic Loading)
P HIE X WHI 02 9 Dead zone ¥ YR8 g0t 22, 2
Co| O|2 MHEO| 00| HEA
o | T | o= | =] o’ |

2021 EANZ N TR QYIS 4917 9 247 29U - 86-
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Retention
Time ‘

—

1Y g0 A9E 910 275 = &2 MIRAIL:
HMEDH 2SS {1 H
- 1Y BHQ L EYE F8 HEAR
- R M2 AL
MFALL 27 QIR
- 282 B (SH, 71X, WP §)
- 83A9 TR R YUNE FH(SNE, Bx, FE S
B&3A (Primary, 10~159), 24£2{A|(25~302)
SMER HIE 5 SWA(7~102) X HISHE EB A 602)

2. MIFAIIE 2L ot
- 52 Y AT ML, B A0 CcoD Rotg 13 A2

AZR Y2 E5A| X [ OFoE FFO| IME W AstRe| MY AFAIMN HETL
13 588
‘2021 EIANY “SPAIN QNS AP Yot g” ABT G ELT 2 - 87-
9.9.| pH &% I8 (Buffering effects)

Buffering

Maintain
N pH —

ANl THOIN ABHT YN pH HIS T} QTS 25N S (Buffering)@ 3t SR ofjet To| £
Ol A 6I_|- p

HEZ fAIE & AL

O

Carbon dioxide : °|I3tEA(CO,) R EHM(CO,)2l FE
g1y 291378 T NENH2Z CO2T YYEM, Gas¥ 2= HiZEC| =/H =M
Koh, pHt ROt I CO,&= 3t E WAIA| B2 FHIZ &3liEo/N ZASt.
o i pHt FHECN M2t 8f=o1M RE CO, T EHME FAsHH E 1 HT o2
i E | H| EICT.

pH 42, BE CO,E= 2AYEC|H, pHT} 132 If 2E CO,= BN
YEZ &AM A= BEITT EC

pH 6.5 &M HoTt 80| {AIH = FHIE AFATS St E0, 2500°01M
5000 mg/L &9 EHfA Y| YEE ZAY I FAUO| TSt | EICT.

CO, + H,0 - HCO; + H*

Ammonia:
pH} RO L 2R E |2 (ammonium ions)®| H+E HIE5t 1 ¥ 7Lt
pH} =OIA [ FEL{or FEjT 4ol = H| =

NH; + H,0 ---- NH," + OH’

2021 BN N o

3 Y A%x R L ot - 88-
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(Units: mg/l)

3= Low toxic Medium toxic Strong toxic
Na 100~200 3,500~5,500 8,000
K 200~400 2,500~4,500 12,000
Ca 100~200 2,500~4,500 8,000
Mg 75~150 1,000~1,500 3,000
=89 Mese =29 Mse
Octane 2 Phenol 2,100
Cyclohexane 150 Chloromethane 50
Benzene 1,200 Chloroform 1
Toluene 580 Methanol 22,000
Xylene 250 Trichloroacetic Acid < 0.001

2021 BANY “HYNY OB AFYSDS

fulihiym)

- 89-

9.11.

ISTETETES S

%flA1e] &2 (0il X Fat)ll %%

2021 EANZ N TR QYIS

- 90-
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9.12.\ AT} S EIRFHOAM2] AESHIO|E (Struvite) 2 3%

Scale by Struvite &0l

2021 EANZ RN R QY 497 9 247 29 -91-

9.12. AR N ELIFIYAMAU AEFHIOE (Struvite)2d %%

% What is Struvite?
Struvite : NH,MgPO,-6H,0, Struvite-(K) : KMgPO,-6H,0

4 N

Factors of Struvite

1. Digestion using mixed sludge
2. Well digestion
: Increasing of NH; & PO,
3. Strong mixing
by valve, pump, dehydrator

Advantage of Struvite

1. Indicator of well digestion
for mixed sludge

2. New treating methods

for T-N and T-P.

Trouble by Struvite

1. Generation by scale
2. Out of order
: Dehydrator, pump, etc

Dewaterability

: More easily

Solution

1. Control of concentration
of main component

2. Recycle system to make a struvite

3. Chemical treatment

Usage of Struvite

1. Fertilizer
2. Fire extinguisher
3. Recovery source of phosphate

- J

2021 EANZ N TR QYIS 4917 9 247 29U -92-
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9.13.| TIEF &R }(1)

Bactor . R/ Wl IS YR58 HAABE 0 52)
S Fo|/ AGE FU A M BE MY HE LR

. BIS B9 f2L HAY
2 889 LA
NIH S, WA R E R o 2 YR
TE4F, pH B2 5 7Y H2agt

-. 8714 871: No Oxygen

-. pH : HA (6.2~6.5), M7 (6.8~7.5), ¥ Al (7.0~8.2)
-. VA/AlKali ratio: 0.4 ©|3}

- AR 2L WO} YL HSE0| B2 HEIE |Al.
wht Al 48 ot Fof HE 2L JHIE Y| AS.

2021 BANY “HYNY OB AFYSDS %17 2 847 298 - 93-

9.13.| TIEI &%2IR|(2)

Conductivity. H,S Ammonia

- Bio Q3R] pH T 42 W F(SHA BAN A 5)2 IS A%T
£0 O|N pHt £ SN2 B3 F £QI0| TR
. ¥$°1 M2 34| MR THZ puffering T2 pHE 3.5 £ZIH

R A DI 02 2 £ US.

2021 EIAM ‘BN QTR A YBTY” 23T QLT 2FYA - 94-
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Effect of accumulation
of Volatile acid
Low pH, Slow reaction, Foam generation
Time 10

20 30

2021 EIANY “2HA|

9.14.| ZELSER| BNGAYU A F2UAS
-~
Dewaterability ’ Dewaterability of
of single sludge / \ Mixed sludge
Digestion ! \ Primary & Excess bio sludge
of primary sludge !
Digestion

\
of Excess sludge \

\

Particle size
of sludge

Effect of too much

smaller particle

Slow reaction,
Sticky &

low compressibility
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