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ASM IEMEE TR 5 (Activated Sludge Method)

BOD EMb iR #Z ER & (Biochemical Oxygen Demand)

DOE BR55)R (Department Of Environment)

EFB /N— 5285 (Empty Fruit Bunch)

EPC axat - g - d#¢ (Engineering. Procurement, Construction)

FELDA FELDA 'R—AA X AN —4k £7213 2ohEIV—T

FFB N— LB (Fresh Fruit Bunch)

EiMAS ~ L— T BREMSEAT (Environment Institute of Malaysia)

FPISB FELDA /X— A A % A k) —%t (FELDA Palm Industries S/B)
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JICA MNTATBE N E S 1 B

MBR AT VLA A Y7 7 % — (Membrane Bioreactor)

MJ A H Y 2—/ (Megajoule)

MOA FEREFFEIC T 5 = EE (s i, MPOB, FPISB)

MPOB <~ L= T R—L A A NVFEES (Malaysian Palm Oil Board)

MURC —=# UFJ VY —F&=a> VLT 17 (Mitsubishi UFJ Research &
Consulting)

NRCEP | BERE 17 = v a FVEZRGEA X — 4

(National Registry of Certified Environmental Professionals Scheme)

ODA BUM B4 428h  (Official Development Assistance)

PKS sN— LFEFZ (Palm Kernel Shell)

POM IN— LA A VT Y (Palm Oil Mill)

POME =LA VTR (Palm Oil Mill Effluent)

POMTEC | MPOB /~X— A4 A )V Tk > 4% — (Palm Oil Mill Technology Center)

RSPO Frt v ae /2 /N — L0 720 O E 23 (Roundtable on Sustainable Palm
0il)

SS FilEE B (Total Suspended Solid, Suspended Solid)

TOT MPOB (Z X % £ & A % — 2 (Transfer of Technology)

TSS rilE)’E & (Total Suspended Solid, Suspended Solid)

UKM ~ L — U T ERKY (Universiti Kebangsaan Malaysia)

UPM ~ L —v 77 h7 K% (University Putra Malaysia)
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(Ft/4E)
200,000 379% 40.0% QOil, palm kernel
36.3% : 36.9%
180,000 35.6% 35.4% 5 35.7% 0il, safflower
‘ T33.8% i 6603 - 35.0% ol inseed
g il, linsee
160,000 | 311% 30.9% 6427 8595
30.0% i Oil, sesame
- 30.0%
140,000 m Oil, olive, virgin
120,000 - 25.0%  mmm Qil, maize
mm Oil, coconut (copra)
100,000 - 20.0% i
mm Oil, cottonseed
80,000 15.0% [ Oil, groundnut
- 15.0%
mm Qil, sunflower
60,000
- 10.0%  mmm Oil, rapeseed
40,000
i Oil, soybean
2oL 5.0% )
20,000 0il, palm
— S S
0 0.0% IN—LEER ST

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
F—4HE:FAO STAT

B2 SEEYHEOHAEEEHER L/ —LE G T 7(2004~2014 £)

FERIOAEERTIX, 2014 4131 > R 7 29,957 Tt (#7147, 51%) . v
— T 21,486 Tt (247, 34%) NZEMH L TH Y, 2 »ETEMHROLEEREDK 85%
ZHED TS, BWHEICBWTHEROMEM TH Y, 2018 FlEA > FxT T 22,223
Tt (R 1A | ~b—27 16,083 Tt (217) . MET8%Z HD T,

2004 FITIXIFIEFFRE Th o T2/ 83— LA A VEREREICOWT, A > RRUTIRE
I 10 A CEREREZ 2 50 LICgEK (2004 4 332 7 ha 7> 5 2014 4 740 75 ha) L
TWb—F, L —3 7 TS~ L—3 7 TOBROER) D RSN ET
BIZRYO0oh D NZEOYRICH D (Rik, KT7THHK)

L= AR E., R EofWimc it LT, SafniEliiE OV TF UBE) 2SRl E LTaIL
THEY., Bk, MBI T D2 LZEERE NI ENBFIHNEA TWND
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N—LEERBOEEEEHHER
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NR—LEERZOBRLE EH#R

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

T—4HE:FAO STAT ¥ Palm oil & Palm kernel oil D& &t
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20,000 -

15,000 -

10,000 -

5,000 T

mTD
m1VRRYT
ovxL—v7

T —4H #: FAOSTAT

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

3 Palm oil & Palm kerneloil D& &t

g 3 ERl/S—LF M ILDOEEE - BiHEOHTE(2004~2014 £F)

(Fha)
8,000

N—LREEE #R

7,000

,r/r/;/‘

6,000

5,000

4,000 -

3,000

A__‘/o-—o/’/‘

2,000

1,000

——3L—7

WA URRVT

0

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
F—AH #:FAO STAT

4 IL—VTFEA Y FRDT DI —LEBEEENE(2004~2014 £F)
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AR D X S WA HERICE A, M THMICZMTH D 2 Enn, AT To
MHEEITRIME RIS V. 2004 £ 30,248 Tt 2> HfEH L, 2015 4E1213 61,222 Tt
WZiE LT,

M ANZITFEE CH DA > K37 (7,580 T t) . ~Lb—v7 (2,916 T t) I
Mz, 4>k (9,310 Tt) . FEARL (5880 FTt) . XFAZ (2,560 Tt) . F
AV =U7T (2,410 T t) 72 EOFBE - Fheik LEDN Bz 5o 5 &2, EU (7,168
Ft) . TAUD (1,042 T t) e EOSHEETHHEENSHEMLTWD, B, HA
OIHEEIT 600 T tITELEML TS,

HRABETIISH G/ N— LA VEBREIH LD EEZ HND,

- N—LFALIVHE ERHD

60,000 —

Z Dt
9] %=
BE
Tk

B=[= b4

50,000 —1 —1 —1 —

40,000

W USA

L

Bl sl 2 g
m/AFREY
mIL—7
nhEAXRL
mEU

LR
BAURRST

30,000 -

20,000 -

10,000 -

0 -+

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

F—4H B : MPOB"Malaysian Oil Palm Statictics 2012,2014,2015"
F—24[R 82 : 0il World Annual (2007 - 2015) & Oil World Weekly (11December, 2015)
: MPOB - For data on Malaysian

5 EAl/S— LA A LBABRDHERE (2004~ 2015 )

728, 2014 FUTIFEA  RR U TIFAEERD 5 B 30.4%% HIETHE LTV 5035,
~ L=y T OHETOWHEEEITN 145% Tho7c, NOELZERLHY | v 1L —
CTIREVEHICERDREDPNTEETH DL Z BN ND,

Flo, Y=Y T DORFN—LFANVARZETA  RRTUT ~OEHHED TN D,
Bl %21 FELDA 7 Vv—713A v XU TN U~ 2 AT URRA B, 7
SIME DARBY 2 /L— 7%, 280,000ha ® 2[R % 1 > K32 7 ICHTA LT\ 5,



2) T L—ITICRBIT DL

VL= TICBIT A NRN—LFANFEET, ~ L=V TINBIRFOLZEDO L &, 1917
IO CTHEERRIEMT R ER SN, D%, T LIHEFN O OBE & vy 9 B
I D58 % FAZ B RO I L HBA% R (Federal Land Development Authority,
2003 FIZREA L L, Bl Felda Holdings) 73 KA S\— AR A R L, 20 fitidiz
[CRITHER L, 2014 4EBUEHERSS 2 (LD B PEEICE TR L TV D,

2015 4EI21E, ~ L—y 7 Ol tH#A%E 779,947 B RM oW, EBAX - BRIk
E R = DA A VEREIZ X DHHEET 8.1% % D~ L — 3 T OIS EE L 2 D BIUR
IZHRE LT 5D,

K1 IL—7ORGBHEBE BEAR—X)

2014 £ 2015 £

B : HARM. % ot} *% R =R

B - EFEA 256,145 277,923 35.6% 8.5%
IN—LGH - RS 66,073 63,215 8.1% A4.3%
BIERARHAR (LNG) 63,750 47,070 6.0% A26.2%
AimE S 60,415 41,439 5.3% A31.4%
[t 32,723 26,075 3.3% A20.3%
it (ZOMED) 765,417 779,947 100.0% 1.9%

Hi# . JETRO Web - K2

BLBE ST 3T A AEPERAE TIE. 2014 AE D X— ARTHHLT (OS—AFA AL R— AT
— RV FAIN) DAEFEEIGN 63.9%% L, AFEAFITN 100 8 US R & —IRPEFE

BEGTDIFEL RS> TND,
B SR I 4 S BE \ LU L4, T UdD)

59, 603.480 B, 3567?10 I.%O)ﬂn, 1,234,461

%, 787,089

I L, 764,783
) IN—LF A,
IN=LA—RIF AL, 8,556,273
e

T—4H 8 FAO STAT

Be6 wL—70ORBRBREESE (2014 &, F USD)

2 it : JETRO Web Y1 h>[E « MBI R 5>7 V7 >~ L— o 7 >t B 5
https://www.jetro.go.jp/world/asia/my/stat_03.html 2017 4 5 A&, T —Z I~ L — T HEHE
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https://www.jetro.go.jp/world/asia/my/stat_03.html

EERBOILKICEREZELE T, R—2BEOEHEII~L— T2+ T
5,642,943ha (2015 4F) (2L, EL0OM 15%% O DHIZE -T2, S HITHRR 7R
— DA A NVOWHEIKREZ T, M 3~4% R EE O mAEITIER 2 FET T\ 5,

2015 AT BT HINBIER TIT YN (1,544,223ha) . 7 U~ (1,439,359ha) T
BN RKRESEHEED 5 EL EE2EHD 5, kB~ L —y 7 THEBREM AR L <
WHZELHY BEIERDORERY N - ST U7 LigoTWD, £, Yak—L
(788,467Tha) . ~7 v ¥ (52,84%ha) TiI/\—AREOMHEBENMNOMEED 3 FILL L
iz k3,

(ha)
3,500,000

M —T S ISR I

3,000,000

2,500,000 — — _ _ _

2,000,000 - — — — — . _ _ _
1,500,000 - — — . . _ _
1,000,000 - — — — — . _ _ _
500,000 - — — — — . _ _ _
0

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

B EEIL—VT nHN-HS5TY

F—4H 8 : MPOB"Malaysian Oil Palm Statictics 2014"

B7 L= 70FA4I—LER HREAEBEHS (2004~2015 )

IR=BDF ANV TIFZON T, BN TEE O 60T 445 T3 (2015 4) (ZDIFEY
AEFERENIT~ L— T 2+ 0K E T35 108,396,400t FFB/A4EIZ#ET %3, ERERE SN
—ATEY N (BIRD 831%) . BT T 7N (17%) | PR~ —3 T TiEYar—
TV (15%) o <M (15%) « T IN (10%) @ 5INTEED 87%% L T b,
7RRENT (2017 4F) TIEEE 453 THITEL T 5,

THETHIEICH V2012 4ED 432 T8 (BE 1) 75 5 4R/ T 20 THLL
bR 4% 2 T D, EFERES 102,342,400t FFB/4E (2012 4) 75 108,396,400t
FFB/4 (20154F) £Te6%HML T2,

3FFB L7 Ly a s T—" « NUF [ OFEDIE LTCREO S — L1 T2 &3, RIS S—2F
ANV LSO EPERITRF 7=V OB WHE FFB & TIN5,

7



2 TL—YFI—LEBER., A—LAAMILIEBOER (2015 )

= IK—LEE EE TiHH
HE RN
=X v) ha ha % - tFFB/4E
Malaysia £ & 32,984,700 5,642,943 17.1%]| 445 108,396,400
Sabah 7,611,500 1,644,223 20.3% 129 33,763,200
Sarawak 12,445,000 1,439,359 11.6% 73 18,297,000
Johole 1,998,400 739,583 37.0% 61 15,885,400
Pahang 3,596,400 725,239 20.2% 71 15,692,200
Perak 2,100,600 398,314 19.0% 45 10,302,800
Terengganu 1,295,500 172,587 13.3% 13 3,317,600
Negeri Sembilan 664,500 177,741 26.7% 15 3,509,400
Selangor 795,600 137,336 17.3% 17 3,329,600
kelantan 1,492,200 151,973 10.2% 10 1,679,200
Kedah 942,600 87,244 9.3% 6 1,564,000
Malacca 165,000 54,603 33.1%
Penang 104,630 14,447 13.8% 5 1,056,000
Perlis 81,000 294 0.4%

T—42 H# - MPOB"Malaysian Oil Palm Statictics 2015"

PR—= BFA G IE, B EZE 2,500RM/t THERS L TV 23, 2016 HFEITIFFERITH)
TS A3 B L AR S EMRS 28 2,658RM/t & T 23.2% L3572, m=—= g8l
IZ R DBENEOAIC LY 2016 FFTEOHAHFES 72V © FFB AEERANEN, F
POIEERD EAMEEREZ Wb DO TH 54, FI-RF TR L VY ok b2
FET O, ARBICBT LR FLOY ¥y 2L U rFy hX— X Tl
HEHENHMOT-Z L b —HTH D,

N— 2L (Clude Palm Karnel Oil) Offif& & lgiL. = 2+ v Y A VEO NG
@ﬁ%%%tﬁﬁbfhé%@ﬁb&

— - v i i S

(RM/t)
6,000.0 Crude

Palm Oil
f (Local
5,0000 / Delivered)
4,000.0 /\
=&=Crude
A Palm
3,000.0 4 v — Kernel Oil

\/ (Local

Delivered)

2,000.0 -

1,000.0

0.0

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

F—4H 8 : MPOB"Malaysian Oil Palm Statictics 2015"
(2016£E[EMPOB"OVERVIEW OF THE MALAYSIAN OIL PALM INDUSTRY 2016")

H8 v L—>7ND/—LBENGMEHER (2004~2016 £F)

4+ MPOB"OVERVIEW OF THE MALAYSTAN OIL PALM INDUSTRY 2016"
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@ MRAFIZHITHMAHKEE
1) ~ L=y T OR—LFA NERICEET 3RS

AIROEY | ~ L —TIZBIT /83— LA A NVEEITHEICHE L, EORBRIEE
bRz LTE, ZOMEIZBWNTI~ L — T ORFERBO—HEEMH W, ER%
Al L, @I bh e 2 £4AH L T~ L— T 0" 5 BT L2 1E
DIZF%, BRxRAEBREZRTZL TV,

g, PERT 53— L REIZ K D BRHROMG N AEM SRR~ DARER &, /3—
DAA VTN OFEEIRBEZ L D80 2 (1I2WVVE) LREO THRPKSE, BB~
DRBENEH TERWIREBICH D, 2B, 1TWE (A X) 12O TE~v L —U T [H
WOFEEIZLD LD EIZ, AV FRVT (A FTE, DU~ 2 U B%) TRAE
T 5 BRBMAKIZ L DHERRE VW, @FITNEORRICL Y BRHEAT 223, T
FIXRBEEBOREL H > THREBEOHE U PES 2D, REOSA, AR L— T
B LT D,

INHORNZEZIT~ L—TBINTH, BB/ (DOE) Z HubIZBREEHH &£ =
ZV T HEBOTETND,

23— L BRI L D EYSIERIE~D AT

~ L=V T EMRD “ATEANRN=2TF 4 12 T [EH (D TENTEERR AW FEN £
BT 5E) 7 O0o—2&F2 6N THY, HHEIX 1,200 flifite (A 940 | TERfax
204 fE (R 9f0) %, TUTERERTDHEMSHMELZH > TS, BT HD
T 7 Tl AR— LA A NVEROBRZIZE Y, 2004 4025 D 10 4EHETH 100 J7 ha 2387
TR I TR Y . —EH oMk (Fl 21X SO X F 3% 07 2 )IiikeE) <
TR (=L RE) 2588 o LB AR O /L BRI/ 2 BE VR
ENTN5,

JICA WXET DRV XA A SN - ARRRRET B ST LD T =2 —X 2
(BBECII, 2007~2012 %) Tix, [ INEMZERERRRES (2012~2022 4) | @
REATEL TS, ZOH T, /S—AA A IFEEEE DT BT ORI A~
DEEZITV DD FRfE ATRER ARk~ 1 ¥ A v b ZHIRRICATV, Mt o4 5
RPN K o TIRET DMEO RV IEERERET D Z L ERHRbN WD, £-84E
B ~DEEIZ DN T HIRRDIR S, S — L EREITEREE ST VRO fRFE, 3
— L REOSME NN LD EMOBERE OB REN TN D,

8= B AA NIRRT B REATR

1998 #E D EREEYE (Environmental Quality Act 1974) tiE TILEFEE & O 2R 724k
IEDBEVAEI, N—=LAA NV TG THREOIHIEEX 200 TN D, BIIETIE/ \—24
FEIT, N—2R2EICIEE (EFBICEENL Y ULGOTEA~DHiTEEZ B ET D




LINTWD) LT IND D, LHNDOAAL T~ ARA T —BRE (=201
OMP TR THHAT I REOEREZEN RS LE3Nd) ELTHHEND L O IZk-
7zo LinL, —HOTHTEINA A~ ARA T —ORFFARKDKREIZHET 2%, B
BeE CERLSRoTRIEZRA T — IR OAH THROL TV AHILH DL L I Tnd,
F o= LA ANV TIGPEKIT, FEEPEKO T HIEF ARG B E DS iR
(BOD f 25,000mg/L f2f£) TH Y, £ DLHANRRFEORE L > T D, HibT S
WY R—ALF A NVEXEBWE LLEEETSH % “Environmental Quality
(Prescribed Premises) (Crude Palm-Oil) Regulations 1977”23\ T & JEKALER JL#E
(B it 5 < BOD i 100mg/L) DIESFIZEER R A bD—o L o>T 5,

NI A AN THPEKICET 5558

PR—=BH A NVTHPKIZONWT~ L= TEAFIE, EAKOREHH O “EiFE0-E”
DOk, BLOMRMICH DL BRE (70 v —F VAERME) EOHMDD
2y 7S — A A A NV THHROPIKEEDO L 2 Mat L, A7E KO AKJE T o D)1 DK
BUWHFEICET LTS, IETH =L F A NVTEHND ORI, fE~D
TR RERE. WIDKOERSCOREDH YA SR LT Al bmEET
BO, SRR DHNTNS,

OFfEF] : Kedah M Bakong JI| (= L—3 708 ~F 2 B °

2011 4 3 H, X F U HEEHER (CAP) 137 ¥ MNEREFER (JAS) (Zxh LT
P 2 W) INCBEHET 5 2 & T Bakong I D754 % 5] &t = L7- /S — AjhibEs
R 28R & Lo fE 2 2R, 2009 FRI2 8 CAP X JAS IZBGEERE L7y,
DR BIMOHINTWRD 5T,

Bakong JIIOKIZELSEY | BREZ K-> THY, fEL L TiEOARED TS
FLEOHIRFEROATEDOR & 72 HIEICH I BE 52 T 5, CAPIZZOF EhikiET
AUTTG QXA O HER & s RO e E 2 51 & | 2 e H 2 & ATV D,

@E ] - Sabah /N Ambual JI| (R4 8) ©

1,000 NEHE A 27 7T AR ORREL, 2008 4EI27 7 7 VI EIfICHERR S
AT — HENE T35 B OBEKIZ Ko THY S LI DK Z | 8B AR 72 &
AIEHAKE LTS Z & 2R#ER SRTWb, HENEA Y VEEWET > 77V
JIANTRAIVATD IR~ L TV D Z ENEROFREZEZ 5TV D,

T T T NN DFEE - IRE R E S (Jawatankuasa Kemajuan dan Keselamatan)
L HE R KSR IS E H 5 MI LY B OEUKT 23 A7 LEANRKEL LTS,

5 (Hif : Berita Harian (=L —3 7 HiITHK) 201143 H 2 A
6 i : Utusan (= L—I 7HITTHY) 20134£2 H 8 H
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TTTVNOKITESRIZEBL, FIFTBR 252 bH 5, £z, JIITKRBD
Z LTIeO BRI DL 725 70 E O E G STV 5,

®MPOB & DOE 2 J % F#f: 17

MPOB & DOE 78 2011 4 HE[FTIT o F=FHAE T, 3 0 14 TIICH T D 8E
7k BOD fE, TIGPETEROFI Iz F1) % L BOD fi, Fifi BOD iz %> 7"V
VIHELTNWD, TO/RRICED L ETFROME ST TEHA LIz THO YT,
FHAKRE DB FED AL, R A~OBEEEE A 1T > Tz T35 Tk, BOD fE
RN 6.5 fFIC 7 D FEM bW STV D,

% 3MPOB [Z& B/\—LFA M IILIHEHK, BZANLER - TROKEREER

BOD #i#iliE iy $iib BOD BIZE{E (3days 30°C)
HEoK EiR TR =8

MILL 1 100mg/L =15 69 3 8 A5
MILL 2 100mg/L =5 126 3 3 0
MILL 3 50mg/L =5 26 2 2 0
MILL 4 500mg/L =5 69 2 2 0
MILL 5 20mg/L ARG 108 2 13 All
MILL 6 50mg/L =5 54 5 7 A2
MILL 7 50mg/L =5 38 3 4 Al
MILL 8 100mg/L =5 56 2 4 A2
MILL 9 50mg/L =5 45 4
MILL 10 100mg/L =5 7
MILL 11 100mg/L =i5 26
MILL 12 100mg/L =i5 266 3 3 0
MILL 13 100mg/L =i5 209
MILL 14 20mg/L =i5 15
J)1| DIELR B

5/ (DOE) Tid, IO AKER A H AR L, ZOREZERL TV 5D,
2005 F-~2014 FOFAEARERIZB T, AL (WQD) 12 Jiut 473 o[)IIKE
BE=ZD T UTAER, 244 D)1 (51.6%) 1335, 186 DJII (39.83%) 1F0%°
HY e, F2 D 43 D) (9.1%) 1FHGREEICH D & DHETH > 7, FFl1Z BOD
FRERIC L AUE, JEE R OFUE 2012 0D 36 726 2013 H % TN 2014 4F0D 2 ~FF

7 Hi# : ’MPOB study on mills compliance with BOD 20ppm Requirements” Dr. Hj. Zulkifli Ad Rahman
(2012 4 11 H ® MPOB &0 F 3 a F /& 27 —Th % POMREQ &)
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L LB LT D, ST YRRBEIZ & 23001113 2014 H12 15 362 ~ L BN L T\ 5,
DOE D43 #11Z X 4uiE BOD (2 X 2K E oA L, T3, pHE. FER EDIR

B K> TRAETHHEA RFRRWEIC LD L SN TWD, R—A4 AV LGHEKIX
i BOD Atk THY . Z B[O —RIZ/2 5, 2014 FI2 T EEREFEED K

HiREER 531 HF (N, /S— A A L TH 451 1, S ATH 80 ) b, fEH 22t O
BOD A EANPEH SN TR Y | —fidxdh 7o b OPREITHERE (F'IK3E) (26

“EFThHoT,

KEHESER WD DRk

BOD + T &M KR

7 -4l . "Malaysia Environmental Quality Report 2014” DOE

B9 2w L—F7OMIIIKEDIER (2005~2014 £)

12



2) SR—BAA NTHHAROEEIBET 531 = M

L LT B AR G S A L. BT O HE AT B L C I
S DR AL 72 & 3 M DR RS % I 5 AMIBHE O L A RE STV,
P DISER AT R LTI HARIE N B b B X — 5 — SRR 4T - T
BY . EHOVA TAAL 2y MEBRTHR TS,

MPOB iZBiJ %M vy b FF L b
MPOB Tif, 73— AF A NVEEHEITKT DK FEEITOMIRFTE O T= D12, BHINIZ
RAay b 7T b ) T ERT T, SN—nA A Vg F A VR S— Ao
VRO EOFFE A 1y N T T N EEH L T\ 5,
ZOHT, PKMBICBET ST v MITRO®EY, 2B, b0/ a1y
7T DWW OMiE, R R— AT A LV THRITEA SN TVEE, v 1 —
T DN DA A VTGS~ OEAE AR U THEER R &R EZ R L TW\W5D,

£ AMPOB IZH115/348Y F TS5 b (HALBEEDHRE) ©

E2E B RALE
EEFIRNE =EREENEFHMELZ, U792 —42 29 AKIT | FELDA
KB EHFREVEBO-HD/NA Ay TS5k, Sime Darby

KOBAFAFIE BOD EEBEZBEHMELTEY., | F
INAR—ZNEBZBIEY . £YLE, YEHRE, |t
FHNEZEHA,

YRR T4V —NBIZEATLIHEMELED-CLI2K | POMTEC
Y. FRUBEICNA AT U2 — (EYIE) NEEE
AT b eMaeELizotz,

2007 FIZEIAEEBENRE—FLTULVS,

(MPOB TOTNe380)

TJ4ILATLR | BOD OEFBZHL LTWHINERY FICEET S | —
ASyTE, T4V TLADEFNEICKYRKRET
BEIETSU b,

(MPOB TOTNe343)

NAFHR YTFORA—=R DIk HBMNEE, £IhLHEE | Sime Darby
TONAFTARDIRIILF—FAICEAT 5/8480y | (4984
TSV bk, TOBRIBTIAIAATATERAL | T47)

IR ERELEAEHLE TS,

“MPOB Pilot plant and Laboratory Facilities” MPOB 2010 X v i T
13




BOD fEQIEF & & H 12, FRMICITEHKED £ REF
IZAND,
(MPOB &t N Tl << /N/ Oy FIZIZTER)

BREH 7 R¥ OB $A°
IR=LFANTYE (V) IZBW TN S 2 TI5FER (POME) AR 2 %
AT DLV L, 50N N\A AT RAERELE LTHEEL, IR

VR —FIH O, BLO S —ahEES %wﬁbfméﬁﬁizw% Il
AT D & HRITRERIIC S L EE SN D PRI A 7 U 7 5 72D DA FII
L7z Pkt i (MBR) 032 Z LIk, BERSBICETHZ L2 HE
T 5,

A vy 8 7F 2 M Seri Uru Langat £ I /L~G%i&E L, 5206 Al gEMEREAN 24T
S>TW5, sk E LT POME 600 m3d OALEERES) (M5% T4 45tFFB/h 7> 5
P T 28k L% 23 BRELEEIND) ZRE L, B X BB AT A
+MBR 5 TOH A B X OBEAKE 217 2 FHE & L7,

FiFR E% & AR IR 4,260m2 720 BEfF DR Y R 2T AOBE OV EEE & L
1 L TR 1710 123, 3o A H A ORARITK 20,000Nm3/d % FiAA, 1 K
D OIERES NI 2MW & 72 5 HEARALERIZ DT, B SEHE L 72/ Vi 525 (0.4
m?/d EBIE) (2K Y BOD20mg/L UL FALEMICER TE 5 Z & 03l ST
W5,

FE R = étof@%%&bf BEFEDT 7= gk TlEA T AICABE - &
ESHEBLTELT, WCEALTa X MHEITHINA, M OHERFE BLO 72 6D D IEHR
KU DOHERE. *@%&mﬁ“ cHERR A VT U A BB OWCERZ R D D
ZEMMELEERILTWD

@ FXEEmEOREE. BEX NXBRET) SLWERE
1) BORBEE
KRG - BEH BEROBORG#t
RKIREIR « BrEE4 (Ministry of Natural Resources and Environment) (%, KIRE
XA b BEREYRXDVAL b, HEHFHE~RX VA FEFE LTS, £
DA TIZH HE8EE/ (Department of Environment, DOE) %, BREMRE~YRT A
s &2 T L. EFEBREECK (National Environmental Policy) . KEZFECR (Climate
Change Policy) . 5 L UEREEMM'E L (Environmental Quality Act 1974) & X— X &

9 Hilh - TEFR RV 20— THE DR AN M 1 ) F 2 SRR 26 (FS) /\%A/Eﬁiﬁ% BT DI A
F BB AT DAV TCT R X — AN EEFEE (v L= 7)) A Zﬂiﬁﬂwﬁ/\%ﬁi
FFR— - PERETANO O PIFEEMS (ZRt) Matts R ¥
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L CHORERE 217> T\ 5,

ZOHPITIZN 2> UL, 11 OBORT#E 5 SO AZ R E L, 26 OFEBUTAT
7D AEAT > TN D,

Llalkt g &35 38— WA A N TIGOPEKAERE AL - fFERFIHIZ OV TiE, TRl
HR T D BB EIE ORI (BRI EOERS(L) | B E v IS ORb (GEBIESE
E=HV ) | KEOME GINEOKESE) IZEELTND,

BEBEREDAA VT4 —ILRIZEITD 11 DBE (BEHH)
BERH A OHEH AR
RL—I7RENT+—T U RIEH (EPD DORH
HIKIREERKICH (T HEKIRE DO 7> 71+ &2 (GEF) OFER
BRIEAREE (1974 F) D&k

Y #EE YIESD®EIL

KEDMRLE

wAkEOBEDMH L

RRDEDMA L

AV UEDRE

10. IREBEEHECOS Y A Y MEEZEDHHE

11. [IEZEHICETHEROMRL

—

e T A R

REREDAA T4 —ILFIZHEITSH 5 DOERL
1. ExRFHEDRE
BENI7+—< U RDOAIE
HIRREI 72 ) T+ EE (GEF) OEEEE
RIEMEEZOMIT
RIEHE - BH

oU o

A

2) W

IN—=LFANVLTIEN S OPEKIZEET 2 & b EHERESIL,  “Environmental
Quality Act 19747 % R #7545 12 Ff > “ Environmental Quality (Prescribed
Premises) (Crude Palm-0il) regulations 1977” Th %,

o, TORETESE LT, N—ALF A NEZXRAITERESS] (Environmental
Quality (Prescribed Premises) (Crude Palm-0il) Regulatlons 1977) DMLERT B,
N DA NI N6 OB 2% T b,
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REML'EYE (Environmental Quality Act 1974)

OIEFEFEHNZ SN T

BRELEIEICET 2 BE L HERIE, RRET - RERKEB LOKREICHEA SN R
FERENALTEY ., ZOEMKE & L CRHEER T RESEOREE N O S 1L
LDEESHBPIRKERBIUORERREZZETOR L Lo T D,

B, ZOmEMEET. KRG - =54 (Ministry of Natural Resources and
Environment) OE15)5 (Department of Environment, DOE) NE& LT\ 5,

Director General of Environment Quality GRERE) (3 5)

- JAEVRICEYTAHEIE (H. BE. B, BRF) OEE

- KEICHT HFRBOEELEICET HER

Environmental Quality Council JRESE) (4 5)

- REICx9 DM - SIEHE

- REIZHEEZ SN DEBEROT., RAER - R4, HERME, EHEEE. ERRE
HEL. BX-BEA. A4, XEE. EHABFE. TRIILX—-T)—2
TH/80— - KERE., REE. YN\ - SISO MNBAF. BHEEXE. /\—LF
AIVEE, RL—VF7IXERR, JLEEXR. SEWRMEE. NGO oHKKRENSM

OBREEICED D 7 A A2 T

PRz E 5 THOHRELIT 556 BBERRICEDBEEMEE 11 RTHESND T
A2 (11KTA B R) OBEPRRARTHD, /N—LFA NV THOBEICEN
ThH11ETA B RAIMNETH D,

MPOB D3GR /=LA A NVTHEET A B A, 2D 11 K74 B ADIR
BELEMELE LTS, ZDH, DOEICTT A B A0 —KigE1lE 72130 M LA H
> 7234, DOE 725 MPOB (Z##§2 8 ¥ . MPOB T TIGHEET A o A & — K%
IEFEZFBRYVHE LTS E VI AL TS,

728, DOE ~Dt 7 U > 7 TlE, /=LA A VT 50Kk T A & o AFE L
LTI ETA BV A LFEETH DD, EOREIZH 1= > TEHE T OHPEK LR E D
TR K> T OHERAT TO T A & 2 (BOD f# 5,000mg/L) . @BOD fi& 100mg/L
TOITABVA, EBICH T T—H o DEBMTH DT INSLHEKIR DI 1ZH
T2 DTN A AR — S | @i H S ik o BR B Ok 2 BEGE % & WO L T BOD
20mg/L @ 3 B ORENE N HLHLEDZ L ThoT,

sS4 U RARBEX, REBEK (Director General of Environment Quality) (10 £§)

TSAEVRAEFRTELIS 1ERASNTHY . TORICEHRFZT ILENHSH (12
& (1))

- TAEUREHEREILT &, 25000RM R G VWEETORI®, F(E2FE%E
ZAEVWEETORE, £-EFT0o@mA. b LLFIBETFESEIOEHICEET HET
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#H 1,000RM O fi€hfEnd, (165F)

cSAEVRBEZDIXAARZY EHBAFELITHEEKEIL—CTOKEICHE S
BTG LR (27 )

ANV ELHBEEEZIET D 295 A, BIC—SERAKRNHY) .

@F7A B AOEVIE L, —FHEIE
BICEDD 7 Ao A, HGINESFICET 2E=4 U 7 ORERIZL Y —KE 1k
SRCHEOELOLENED SNTEY | —EOEHEIESFIC T 52 RE2H/ L Tnb

A EVARBEDN AV RADEFECPERZIEFTELGN 2GS, BRERK
(Director General) (&, #Y1E BN LM, S4 oADMY E LFIE—FE

EETBHIENTED,

CTAEVAD—FEILEIRPIIC, —FRHEENMSERYBE LICRENE LTSNS,

- EEICKDBMERZETHET. F1 2 ROBMYBELELIE—FHELIEINZRE

L% Ly, (Environmental Quality (Licensing) Regulation 1977 4.)

@HIH (Regulation) (22T
BREEIEOAE FIES & U CEi S 45 | (Regulatlon) I, BEKEICLH-T
HlESND, BEMICIE, prigd T (DOE) | RERE, BESEICL =0
NT—va v, BRERERIC iéﬁ%ﬁﬁ%&fkﬁﬂ B~ e,
Bk 3 5 /N — LA A VEEN T EREEHLH (Environmental Quality (Prescribed
Premises) (Crude Palm-0il) Regulations 1977) & ZOHHlO—>TH 5,

- KEF. BESBENAOOIVYILT—avEZIT%. BEAEME. FLWE.
BEEY. BEOHE. BE. MERICET 2 EAEHICET 58RH (Regulation) . &F
IS OCREELFIRT 2B ERET HIENTE D,

- KEE, BINMGRENGZVRY ., RERBEOIVHYILT—2av0RkIC, £ERE

[CB§9 5%l (Regulation) ZVERT HIEMNTED, (51 %)

- WO SH (Regulation) . MHE S DR B, |/, A RE) OBIH
BREIREDOLIRT. LETH-=hZMbHT. BRSNS, (B1F (2))

- CORBEREZEDOTTHIE SN HEHE. 100,000RM R L NSi®, FIE2E%
HBALGWVEE, FLEZOMADEHRICENT, HHEERICHIT HEHERET S
EMTES, (B1% (3))

OBRE 7 7 RIt2n T
B EIE TR, BREREICET 2V Y —F 2 A0 E U TREEMIIT 2 MBIRE
MEFR AN KRB - f)’%ﬁkﬁ&:ﬁ@éﬂf%éo

KRB, BBRELBRRBOAVHILT - a vERITER, BROZOMEICE
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ETBHVH—FEITILEEMEL T, BEEYREICHT IHEMEERETHI LN
TED, HREBEFIRESEIEREYOEHECEICL >TEEIND, BIRSh T
FRET 72 FICHARAEND (36A )

- EREESOCBAME I 7 U FELTGEESNDIRETI 7V RERILT D, 77V FE
LICEIEHHICRESNIBFES. BERALSOFMLEARAEND (36B F)
-RED 7R, DB ECHEOER. REEE. KENBEYELROLFLEOZTOMN
LIZET 2EE. LU, DEEVORE. BIE. FR. FLIEFLEOKEM. oMK
HOBEEPHOLE. REAEVEOHHEFHOLE. RENOHEFHOLE. d
FEENODEEEZRETIEHICALGN S, (36E %K)

N—bF A )EEMITEERS (Environmental Quality (Prescribed Premises)
(Crude Palm-0il) Regulations 1977)
REMEIEDO T TCR—LFANVEEICRELEREES S LTHIESRZON
“Environmental Quality (Prescribed Premises) (Crude Palm-Oil) Regulations
1977 Th D,

Do FeK I A~ D PRI AE

TNSPWATE 72 & DAIAITA~D THPEAKIZHONWT, BERED LN TS, BN
TIEREIEIETH 5 BOD flix 100mg/L N 2EIBEOILHEM & 72> TWD 03, FIND
BIHNZ £ > C 20mg/L 12 EREHHI SN TW AL H 25 (V8- 7 7 1%

s DNEKEAOBIKEEFIHR 2DEY ET S (12% (1) ~ (3))

-RERRIE. TAPRELIMEINDGECE. ERAAREGHRFEOVNT UADIEE
[ZDWWT, BEZSIZTLEFEHIENTES, (125 4) )

- REBEREE. 1979 FEELUBOBHEOVNTAMIDIERIZDONT, TREZHLTIHS
ICITEEZSETTHFLIENTES (125 (B) )

- RER2ICHEZ -0 T AIREMEAHHHKLEHED-H. RETHDES

- TEDRFIEEDERICKY ., REENRETLHEVIEIALNTHLEE
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FT5 N—LAMIIHITE T 5LHKBE~DOHKEE (REBFHR)

HHA BAf7 R
19781979 1979-1980 1980-1981 1981-1982 1982-1983 1984-
BOD (3days 30°C) mg/LL 5,000 2,000 1,000 500 250 100
COD mg/L 10,000 4,000 2,000 1,000
Total Solid mg/L 4,000 2,500 2,000 1,000
Suspended Solid mg/L 1,200 800 600 400 400 400
Oil and Grease mg/L 150 100 75 50 50 50
Ammoniacal-Nitrogen mg/L 25 15 15 10 150% 150%
Total Nitrogen mg/L 200 100 75 50 300* 200*
pH 5.0 9.0 5.0 9.0 5.0 5.0-9.0
Temperature C 45 45 45 45 45 45
*E T4 LB —H U TILE
@ - EEHA DK I E

NI~ OPREITDT . THE D e/ S— LA A VRS~ O WA W 21T
= BRSO T ORI &

) ZEBHFAINTWD, ZOWMERIT 5 THDOL I,

FERL D FNKEE 23T . € IR 23t L T 5,

- HIEEAICE L TIE. BOD REOAZEHIEHET S (135% (2) )

‘1979 1 BURRICS A £ REMBEIEEH LI-ATHIEE, 5 DOHK BOD BEL.
5,000mg/L &= LREEL T B,
-REBRIE. BIE
BRALLESTHRLY,
-REBRE. TAPRBELHEFEINSIGEICIE, 5,000mg/L &Y LHEEZHLLTD
(13% (6) )

-REBRIE. BRERL2CHBEZLL-OTAREMLHLHKLERAED-H. BETH

ENTES,

=4

=1

(135 (4) )

FE|IERIIBVNEVWSEEEmME-TIHESICIE., LEEORERES
(135 (5) )

BIBEIZIE, 5,000mg/L &Y HEEFF|ETTFLIIENTES (13& (7))

@FEAILIAA > b

K= DA A NV TIT, KR ARA >~ b %
W2 LD IHERICBWNTY,

=1

axX &
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- CORFDEHIC, RERERIE. 1t R E2RET 52 TORFIEZOREBIRAR
1V FEREST D, (145 (D))

- CORFTRY FEbN 52 TORGEEROEBRBRARA > MME, SRTESLSITL
TH<, (145 2))

- CORFTERY FHON S ETORFFERDOHKD BOD RESLVEDMOEERER
T, BTERSNHTWEWLRY ., SETEHLIITLTHELS, (145 (2))

@Y=

R= DNFH ANV TIGORAE L, WEE ISR ESRRICAIY | T oM AR
HEMEOMESFIRIIC O W TRERED COREEZTHIHFS AL 0D, ikt
DOE 1T L 2 T ELZORRIC MG MR I N DR & 72 5720 THRA O HIEIESF~
DE#HEHDDLLOTHLHEEZD,

- 2 TORFEEORAEEL. CORGZH > TREEROKEE NI HAEICRERE
HTITHBELEBTFNEE S, (95)
(E%G3|EFER)

Lz O TRIER

- IN—LAAIEEE (t)

-FFBi#AE (t)

- AEFELFEEOHAKERE (m3)

#Ah (FIEX18E. 58EB. 98EB) OTLER
- 24 A DHKE (m3)

-1 EEH-YERBEKE (m3)

- TELDHKEEIZHHIER

B - EREOE=FY v 7B L OESPRI

KRG - BREEA A TOREER (DOE) TiX, A TEDOLND K/ S—LA A LT
Bain & OIS ORI 2, DOE M B To TIAEUC K D8k, BET 2541 %
1ToTW5,

THAELIT 1 THY7- 0 JFHIE LT 4 B, DOE BB Th % Officer (1 -L5-Hifs
LrUL) 14, BAR— R AZ v 784 DF — L T{T-> T b, Officer 1ZTAEIZK 100
4350 (2015 4F121F 450 TH TR L THERIEN 1,066 BIDO AL 2 272 LT\ 5, 725,
Fafi % 52 I - BRI MPOB A% v 7 4 & EZICIRITT 5,

BT AA N TOY T EKIL, BUSHKERE TH 5L )s (Department of
Chemistry) OH 7 R THNT SN D, THMO EIEHECBIT D O0NHE & ZEN
b AL, ALFROGHTRERBERA SN D720, TN O OREEDIITEHD
=Y 7 TIEHRL . BB TR TWD EWVWx b,
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THELIZ L DRI ORGSR, BRI A Sh 72561213, DOE 23 Fid
KA THRIZITV, WEERET D, 2B, 74%/2#E#1%E0)J:0_\ 74tk
YARVIELAMLEM T bND, AL OFRRICOWTIE, MPOB I HItF S5,

723 2015 AFITHR L I o7 450 D3— LA VTS NERE B (S—AF A L
TH, 1977T4) IZB T D574 B A%% Tz, 450 TH0 95, 313 THIst
AT NI ~DO R 2 3ol S, 84 THIE 3R, 23 T3 & 11
HOMAEDETTA B A EZIT TN, o, 7 THITa R A MeziEH, 23
T TAER % BEAR D) & =2 > AR A MEDOFAE bR ZEA L TV,

2013 45 2014 FFITHT T, ALBRIEHEAK ORI vl T35 Rk & < #hn LT
Wb, i Tar AR MEEITo TWE T80 18 T (PFHETe) 206 5 TIHIIKE
WD LT, 2015 RV IRETE & =2 AR A MEDKAG DO FFIE 2 72,

MPOB IZkfF 51 Z E2— (2016 4 3 H) IZLiUE, 20 RAX MEE1TH 15
R LT 5id, BURFIC K D HEIRIC B9 2 wliBOHIEE GCRaHIED) OFBIE AR &
HEDZEThHoTe, U2 RA MEBR A RE Lo/ S— LA AV TE T, HE
Z IO LTI b Z M D 2 & AR L Tue s, HENRRIBIHIEEIC L0 A&
HENEIRGE TR S K& <M/ LD AL L 2 AW RBLSGBWIA 7z, REERE LT
i Pkt & U COHEIE L & aT S 7z & 9 7225 INLEE MR N2 oD i B 1 & i
O CEBNRES TN 2 holzt D L ThHD, O X ITFEEHI &N
WKLo 2 ARA MR &R IE S CTRIBORIC R L7 TR Lo 7o & 5 R

T D,
%6 HKLES A £ ADORSRITIHH
WIRFE 2012 4 2013 4 2014 4 2015 4F
A03R % BEK AT )| TR A =T 290 292 363 313
RELEHRM 93 92 50 84
SAIRGR & TEBm £ 6t 33 32 27 23
JVRR MME 13 13 3 7
AN E 3 YRR MEDGER 5 5 2 23
= 434 434 445 450
FARIZ BT D HEMIFBII TREO®m Y . S1aRRIC HEATND TH DRI D

THY (PET A%, PeAKEMEER LA OfaRE E.FB’) LIRS O T TCIIEREE X
RORBELUNBRBEOBEE 72> TV 5, BEHANCH > 728144541 2014 HITIZHO
100 5 RM ~& 8L T\ 5,

108k .« DOE &4

Laporan Tahunan Jabatan Alam Sekitar Report”
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RT7 R—LAMNVERICTHE T PBREREEICET HEMEER

X 5y 20094 | 20104 | 20114 | 20124 | 20134 | 20144 | 20154
X & TOEE/Directive 191 4% 195 # 223 # 133 574 | (&EaL) | (&EiL)
XE TOEE/Notice 364 ¥ 135 # 151 #% 198 2334 | (&RGEL) | 2424
£)4/Compound 118 ¥ 7 66 1 95 ¥ 100 ¥ 93 384
$25F/Court Action 132 44 95 ¥ 92 ¥ 72 % 53 ¥ 69 ¥ 24
Z 4 > X{Z=1k/Suspension 0 24 14 1% 1% (&ruL) | (&FiL)
BUREEE (#%8 - RM) 1,742,000 | 948,000 | 1,102,800 | 984,900 | 384,000 | 1,057,500 | 14,000

K2014 FE LY — SRR DEEN G EIN: FEHEO T+ 0—7 v TRBICREHNER)

B 10 S—LA A VEZICE T 2BEREECET SIEHE4S (2015 4F)

e EHEMRTR{L D FTREME

2014 4 11 1297272 DOE ~O A » Z B 2 —IZ s,

o= WA A IVEEZENT D

i (Regulation) O RE LAZIT> TWAKRFTHY ., 20134 3 HBIETDOE 12T
FRZREL, BRESE (Environmental Quality Council) TOL E2—FiZH D
TO%, BESENCPOOHB LEELZIT., BERE (Director General of
Environment Quality) |& TH & ZED I i, RREPRERFEREIC L o TR E,
2014 55 3 IEHNC IR T 5 TE L D Z & Tho iz, Wik S i FEEEA A S
% &L BUEITA DAY O A BHUIESC . OB KRS O JE A R~ DI~ D AN
RSN DHIIZ & & F 2 FREMGED, ~ L — T 2EOAEKIEA~DOHEK AT
IN—LAANTYZHETAIND 2 & &7 D,
BB & L Cid, BOD 2 FEFEME & T 2 Pk EHIEZ ik 5 HFm (BATO
BOD ## 100mg/L &V HIRWEREE) TREL TS DI L ThoTo, SKREIE
INDIDND ATREVE & 8 2 7230 AR 2R BEIC DWW TIEAB L T b 2 e o 7273, MPOB

11 H# : “Laporan Tahunan 2015 Jabatan Alam Sekitar Report” DOE
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TlE 20mg/L ORI 2881 CTHANFICEI T 2 [HHUNEE S e 2 D TV 5,

2016 4= 3 H D MPOB ~®D A > % £ =2 —|Z XU, 2016 £ 1 HIZ DOE 72 b /83— A
FANEEORRE (FFR =LA AV TH%) (CHHRISGETRICET 23R H Y
BREZBEE (RTY v arPT—a i) 2FZ LTS EDZLETH-
7=, BEERE L LICHBIGGTENS RE I, &b FEITHE 2016 4 6 AICb AR E
NAHAREMENH D E D Z L Th-o7278, 2017 4F 5 A HALE, ABHIFRIIZFEME ST

AN

2016 4= 11 HI1Z MPOB 2B L7-F > 3 F &I F—I28B1T 5 DOE #HiE12 T3,
TRED X 9 2 FAE T/ R— A A A )V TIGICEET D BEREWHEEOR A ETe Z & 2358H S 4.,
ZOHIZ BOD20mg/L IZ oW T E £ D Z LR ST,

1.

REIGYIEDTZD DEEAFDOY A 7 vt U Jiik ~D /T T 4 )V Z R E

2. [TWEREHIAEE R B
3.
4. BOD #EH 20mg/L &9 K0 EWRFMEZ B89 & L7z 3 — DA L TG PR

EFB &G ORE Z fREFIC AN T2 2RI 2 WA RO L0 BV Edh o H

AT LDT T T L— R

BRRIEEE S 7 (S AT ARHE) AEPEHIEEE S R T b 8o AL (MBR) |
T4V E = (MF) 3 AT L5 Sk oo

R BHANVTIBPKLI Y AT DDORT =< AT =F ) 7 TEHMl
i =vakelb)

T. S B A L T O AT O 1k

®

S

[AARYIAH] (Guided Self Reguration) | (Z[A1F 724 C OB EFR DFEIT

SIZRIFEE O T, Fi- 72 B OREHR I DWW T H I X, 2013 I RIER

DI E > - HEHE S IEIC O WTIIEBICAT v IR A TS Z LB ST,
2017 AEH B - I OFIE 2 LT & OEMR L /R I TVW 5,

12 POMREQ (NATIONAL SEMINAR ON PALM OIL MILLING, REFINING,ENVIRONMENT AND
QUALITY) Z331) D5, "LATEST DEVELOPMENT ON THE REGULATION AFFECTING THE PALM
OIL INDUSTRY" RUSLAN MOHAMAD/ Director of Enforcement Division DOE, 30 November 2016
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F 72, BOD Blfilfssil & 13BN FZROKEEZIZLA T, FlctfE (W7—) %
HHITE B2 Y AT 720 ORFTDS DOE I TITHOILTWBD, /S—AF A )V TEHENLD
RUFR % D B AR KT — RIS A3 D o - a2 LTV A8, Uik T &
BOD 5% 1159 AME R (ZITFHEBITE V720 (+4312 BOD 2 FA > T\ %
HBAETH, IR E0sr —23d5) | BEEZUET D7 OITITE7- 22 B T
ZANNDWEDN D D,

Bt TREZIE, A B, BEEAIER, TEMERERE R —MXHI CTdh 5, MPOB T
. BEIC 2N B OB AMLER TRECBE 4 B I INE 2 b T\ 5,

P MIZ IS B Y S ERIERRIE C OIEE)EHE

EA TRV, TN TIEL TSNS RV (2012~2022 ) | 182 T,
JICA OSHED FT/8— LA A VFEHEKR O THICEEE L COME OTEEhFE % 5K E L T
W5, ZORTREEREEBEICHT TCOA T 4 TTOEDIT, N—bd A
IV L5 Ol B OFARLHE = F A D TR EN BT STV D,

& 8 Y/ \MEYSHRIEEIBICE 1T 5/ — LA A JLEEDERNEHE

1TEINe 2FS

N—LA A TI5ICEET HIEH

220  IR—LFA A IIVIHEOFEEF EDOHESE
N—LFAMINIHEOEDLZBREFHADERZ AN EHONS L ZAMNA
W=, R—LFA AL ITHFHEREZBEL. BEOEVNIBICEAZH
FdLLbIc, BhE#GEI D100 T1TE25X5,

2.21 N—LFANVIHOE=FEE
HWEORMMEBO D=1, /S~ LA L TBEF-E=EER LR
St DOE s34 5 & Y BULMERIRIE S,

225 ARZEoRESFHOFRARE
ADEBISTHRAINIAMIHKDOY . N—LAAIVEENLD/INAF T
AEECREFAHOREERTT S,

N—LEREICEEY 5ER

2.2 N—LBEOBERKICH ITIBRBELETMERS

2.3 FULWNEBEFEDIEE (The Sustainable Palm Oil Clusters) DEHE

25 INREBRRD-HOINEL£DOREEMET ETOS5S LA

2.6 RSPO B ZEMLEHBEZRALEI R =-HDDI otV T+TTOYTS A

13 “Sabah Biodiversity Strategy 2012-2022” Sabah State Government, Universiti Malaysia
Sabah,BBEC2,JICA
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oM, N—LEXICEEY SHIEE

312 SHLELEYREROMICEBZMER (T30PH) -2 F—) ZHET
EHEHMOREROBIEITOODAHL -0 F—THRIENRTWLS, 2D
O R—Z#EF 9 57-0IZ. RSPO A UN—IC&K Y A ZHFT 5,

323  FFNAVAVIIAY F—OEBEHEOETE L ET
FEGYRERR, BAH. v290—0 N—LEE. BXOovIHFA
MBERMNEY A VRIZE>TWSFFNEUH VIO F—IZHET,
THFIAY -V TFIAOEELL. HEBEOER. =2 VT,
BEUIhLDHHZEITS,

527 FFRE2H 2% UNESCO DEMBEREBERICIRET 3L 5#ET S
HAEBMREMX. BEMK. v/ 0—J X—LERE. BXovyIHA
BBERNES A VRIZHE>TWSFF/34 > H 2% UNESCO DEHR
EXICIEET DL OHRT D

3) XEHIE

MPOB Tid, /S— LA A VPERENITIT SRR, EPER, BREEEA, i
D BEEHAI & BIR AT AR R TEAF—2E2H L TV D,

723, DOE CTIIEHEENREZOEE THLHZ &b, DOE NEMET HHEOBRE
BEEBRRE I —%2kR&E, EHELZA LTV, £o, N—AF A VE¥ETIE
ISP E T2 0, MPOB, DOE & & 348 AT 302 B AIAHBIHI I TA L Tuen
Lo TV IR TH ST,

MPOB DO E#i¥ kA% —2 (TOT)
OEAIZBET D HFFERH 38
MPOB (3/3— A A A )VHEE~OHEANTE K & Binz & B L U, A TRERT o
MR (BEREzET) | b ziTo T\ bd, ik S8 X, N— a4
JVEERENRE OPEETNC L VA THITEAT L, ods, /X— LA A NVEHEIT IR
HIEIR 72 4 H & H5o & O & . MPOB (2 & %38 AR 259 % B4y 7 i
M EE L7220,

@/ — DA A NVPEZEIT KR DA S

- TA U RLE

MPOB H & IZRA% U7 0k 43— LA A AV BERICIRTET 5 2 g | o<
— LA A NARRITHMN T A B 2R a2 L, ZOBROREEZKO T T & % M
TH BT AEGORED L L TaA VYT 4 —2RETHIENDH D,
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Ay T T N TORLFE B

BEANRHIUL, MPOB 3R — VT v 7 Enlexfay h 770 h boLdL[FE
BAFE & S— LA A NAEZEE & BT O, HFEFAFE 2 X MILFFRAFE 21T O /S — Lo
ANAECABIE L —2 L EHARRGEIIBNMBSELZTEN T 27—
ANR®H D,

e AU F aN— g R
MPOB (%, /R—=L A A NAREN T IV A r— )L CTORMREIEZ4T 9 Ains., /M
TR T A N~ —F7 T ¢V TSRt A - LN TX B,

caryh T —a v
MPOB &, /N—=AF A NI T DHEINIEE L DT 7 = VR — FRo,
BN OBMAICBE T 2 a7 —va v E2iToTnD, vy v MER
NENbHZ Db D,

R L —3 32 R&D
MPOB (%, HHEAEZEHO T, MBOFEIRAEREEELDa TR L —va Ik
HEMBARE 1T > TV D, BIR ENT-HIFII A= 4 A VERGEIIBIESIN D,

@AM BAfRE & DL B %

MPOB (%, BELOEWEREOERBIFRE DIz, MEAE D T o ORISR
T (AROEMEEDEEND) LHFERBEITI 2 & b b D, BT I HiIE,
FREOILH o TR— A A MAREITE R T 5,

72F. AMEREIARBEMRE [T LTk, MPOB AW vT ¢ 77 ¢ — 5 A I3
5D Z &R,

MPOB Ei% > 230k el
MPOB IHNT-Y3Y IN—LA 1)L
oz T a
MPOB % — -t S T
. aASRL—>3y
S ERFR AT RE R
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ZOHIE R AF—2 (TOT AF—2L4) ICTHHRENTH L ERBE S NTHE.
BERF BTG LT ECTR— A A VREITRI SN D, B S5 HErEI
FEAT (B ZNE =R A L TR E 2T 2HE (57 2) OMEILEES) « M
RaBs R EANT . AFERAN ((LFPRFIE, W FEER S 5) | JMENT (RF. iR
LR E) BDEENTWD, TRHOEBED—2 & LT, A 4 HAFHSLHI KL
PR O BB R b ALEAT T D,

B b EORBA AT 1986 4, 1990 EUICARAL L, 2016 4F 3 H HI(E T 586 £l
NEERIN TN D, B 20~30 PR OFHEMN S B8 S, JEKAERIZBET 2 b
DHEE T HRESENTWD, HIT 5 FRETIE, BRI =24 A VT
KIS DA A NVEULEAT, TIHPKO PO, BRI n sl (v - 710 25
¥ =) LD THYEAKLIR, A7 U — OB L 5 BB R & 03BN S
Tn5,

9 HIEDTOTRAXT—LTOMIMBHTE & KNS EH fiT14

F AT PKALEIZEET 51D

2009 & | 29 £l (BEKBEEDHZMTHAN L L)

2010 &£ | 34 £fir - Induced Granular Reactor for Tertiary Treatment of POME

» Enzymatic palm oil recovery from POME

2011 & | 25 #ffi (BEKBEEDEMBENEL)

2012 5 | 27 Hffq (BEKBEEDEMENEL)

2013 & 16 £l - Zero Waste Technology for Palm Oil Mills (POMEDfree)

2014 &£ | 20 £ffr - A Zero Discharge Treatment System of Palm Qil Mill Effluent

2015 & 23 i - Integrated Micro-screen and Ultra-filtration System for Palm Oil
Mill Effluent (Pome) Polishing Treatment

14 MPOB web 1 2016 4 3 HR%E

http://www.mpob.gov.my/en/technologies-for-commercialization/list-of-new-technologies-2015
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Monitoring result

Inflow raw POME

[ ZFYTE R | oz
GO od: Mill B 56,925
e AN Mill C 73,350
A @ Mill D 24,450

=T RIR )
[ 1,195m3. 3E MilE e
‘ Mill F 36,500
FE1EDEE

bR R (x 2)
£%2,275m3., 5HH

y

ESALIER R (X 2)
£%-10,204m3. 12 H

0O
45 1

‘ <= HAKBODFL!

IFRANERR o
[ 11,520m3. 24 H [ e ©
2 ®
‘ FRaNEH
H#EE L TLVRL!

3,025 m3. 6 H

[ BAREAR J

AR

¥

BODAh'E L.,
BEULWN!

GrEssmmssssssssEEEEEEEEEEEs

Monitoring result

Inflow of the aerobic ponds

Mill B 1,572
Mill C 800
Mill D 1,164
Mill E N/A
Mill F 739

Monitoring result

Near the final discharge point

Mill B 507
Mill C 540
Mill D 661
Mill E 114
Mill F 340

* Monitored by Hanshin Engineering(Autumn 2013)
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W EHERE OB N OEA S R &2 T3 5,
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B V=7 U I REOHEME EXBIC, T ARIRABEO EEE e
PLEBREE ) & AT IEMG IR ST 2 UHE 2 KT 5,

3-3. (=7 L—F—=KOR7 V) — 38 2 T E GBI AT L) Y TR
7 v VIRALER) EAKIT, ERE LG R ORISR 0B =7 )
TREERNBIZ, A —va v AT URAFELEERE L, HifiBine
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MPIEHETIX 2015 4 9 HIC bl L LHENE T LTCEIERRICEF T2 TETH-
73, BoehEh Sk, MPOB, FPISB DI THifs T D FEFEF (IS 2 =&/ &
(Minutes of Agreement. MOA) DfifEns 2016 4F 12 H 29 HfftF TlEN-Z &
MOA OFEFEN 2T UT THEE TN TERN -T2 M5, 2016 4E 1~2 I T, 2
A 18 HIZHINEWH Ay a—)LEiroT,

723 UY)TE TIHTEMEG IR BRI 2 - L RN HEACIR AR 2 feaR LIE MG TR st
DL A FRET D TE T o 7203  MOA K5 EIIC K 0 Bb OBLHEE AN Z &
AKERER (DO FE, SS i) ICE2EAN KR Y RORESIIRTE 72 2 L %0 5 FHRl
fERBIEEIZ L, 2016 47 2 H O FEE A - BIEIZ, JEKIRIEOMER & AL — 2 HFH
D7 ¥ DA Wi % Heaa TR A B AG L 7=,

TEEh 2 | X & B b)F 2 SRR T35 A L, 2 baxfiaFIH L Cihlea kik L
HED D AV 23 E T 5 Z & BIERICBRSOMRET X 2175 2 &0 KON
D ORI G O~ — oy NREZITO L WHIEENTH D,

TH LG YHEETIE 2015 4 9 AIC LB LEEORIEICEFETETH - -8,
MOA Fif&E DFEAUC L Y . 2016 4 2 A IZBUHIIE X 1T, 2016 44 A 5 HIZKIL, 4
H 5~8 FIZH—EIH DR G ORIEIZ A>Tz,

AL D~ — 47 RFRAEIC OV TiE, 2015 4F 8 HICBREHTRICET e 7 U 7
AL, 2015 4F 10 A U RM RIS 2 e 7 U 784, 2016 4F 2 J12iE T4
MBRRIER RO T D D= MHERICE D7) —URFOHET 0 P = 7 b wfitE
L= DA A VT35 % R AL S W72 B 2 BRET LT B UM T RF 0 A 3% &
LA A o L7z,

TEE 3 IXBLHIZ BT DIRMEIHIEABIC T 2 4RV — X HE (5 . T OHEKL
BITRANL—) | 777 b—2EFREE RO HEE (% FZ5E LY, EPC
®%) | HkEI)r— (MPOB Bt 27—, ¥ a—r—X T TOHEMENE) |
FORIZ NEBZ1TH, F/2. ZAOICEE L THTIThbh TN hL—=72
Tar T LAOFERHEEZITI O TH D,

HETFHA IOV T, 2015 4F 5 Ao~ L—I T EEKR. 2015 4F 8 AIZi% DOE
BATOHE - P —=r 7B ThHA~ L —I T7TEEN A (Environment Institute
of Malaysia : EIMAS) (Zxf L TA v X B a—%fT\, ZTOWRNAEHIE L 7=,

FARL—ZHEIZOWTIL, 201548 AXD 2016 4F 3 A £ CIZHBITH LT F
A N EFTICER L, 2016 4F 3 A 23~24 HICEIETHICTH 1 MIZ B L,
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(5) EEEMMAH|

BRI B (REXTH0HERE)
+ B HEK AR EATO) 8 FREREE - SRATSRER - & RARLE IBET SIS i 0
<= LA A VEREE (RE- TI5%) CHOKLERELZ OB FICET SRERH

Felda Palm Industries Sdn. Bhd.

-BREMESATR M
S DRT LRE BRI B0 RET—ARERA

VAT LERE. B REEEEICHTOHE SORT LERE . B, R EEEECE T HHE
FAVYILT AT TIHAR TSR RL—TRIEBABINELERATE % AN
- BT OB R OBR KNS S UBEERE &

|

e S

RERV)—VTEBA R (L paly- 352 S MEEEHARH

- R FAE OCRIARBRF DR CBEREOREAE - - REERE O
F ROV EBORE -BERMAOHERE FRACERE DR
FIT7L—S— kB ORE

RBRAF

Osaka Prefectural Govemment;

- REEABRICRA T 2B SLR RS BRI, KB XIR - REAHERICE T 2L H
ARZABHEORE F FRACEBICEIMI RO~ T4 F SEMEREICETAHHE RS F

4 BfE- 7O 7 Bif- A THRE SRR T4+ —F L (Team E-Kansai)
54754 (MOFA) } ...... B A AT AR 275 (VETIKANSAI)

¥Environ Eco-System Sdn Bhd 2L A AXF—AIL, A—F—0 THiEICLED, 28— N —BIR
UNEE Ol A R Wi

ZEUFH—F&avHILT o Tl S4t AKIRTEXRZF

(6) EXETEEBUFHEDOEE

(DFE T+ [ = i
HHA AL TR Malaysian Palm Oil Board : MPOB
FITE 6, Persiaran Institusi, Bandar Baru Bangi, 43000 Kajang,

Selangor (P.O. Box 10620 50720 Kuala Lumpur)

http://www.mpob.gov.my/en/home

FRANTAE 2000 4 (HH)
HE R AR #7 4,000 A
Hgk o B Y MPOB 2. T v T —3 a L E¥ - padih4 (Ministry of

Plantation Industry and Commodities) D7z Tk (Agency)
Thv, v =7k (Actb82, 2000) (2 XV /S— LA A Lx
AP RO~ L — 3 T = A A IR A DL TTE 72
BUMHERI CTdH 5,
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http://www.mpob.gov.my/en/home

TR EBNE R DOHFALREE N L D8 — DA VTR T DR T HE R &

FEBIRIEE R A LT\ 5, E-2EENFILTRROMEY,

© = AA A NEEOFR AR E RO DT D EITE T
077 LR

o N BT AV EEFET BT 2 WF SRR R TR B O HELE & AT

C = AA A NVEEICEET 52 TORE, Bk, 2—TF 1 %
— . HEMETEE)

COFTRERR A K - RAMET D & L biT, S A A VEEI
MR A2 BER, 7 KA A, avY T 400

© N AA A NV OB - HMERFE L bIT, IR R~ —
TTA4vT

C N—= AT ANVEREZRIET DD, v L= T DOENEZ
ITUES DR & D 2 —F ¢ p— RO

AT e 7T L OFHE & Ei, KOS — LA A IVPEFED = —
R > T2 ANMB R

N AT ANVFEEDFEHRE L H =L N=LFANRE
DAL OMEITBE S D HR, &

K& BFFEERFE & D — A BB TR Y  AFZEE Y TS
— LA ANARE - T g0 By . TP o TN
il 252 &2 HEES LTI Tunas,

R
2017 4 5 1

A Bl O HANTREIE O ST - 3 & & 12495 Engineering and Processing Research
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Division @ Milling and Processing Unit Z % 0 & 35,

+ MPOB 13/K'E1TE %2 7] 5 DOE & OHEEENE N &5, MPOB %41 U T DOE &
DB 2 13025,

c REFEKTHRIT, MPOB IZ CThasx i = LoD, Eild THIC CikaER T %, &=
ERTHROA T o AT A NEIXEIE LTI TAT 5,

@RS T3

- MPOB Xk V., KEEDFEITHE LT, FELDA PALM INDUSTRIES SDN BHD
1 (FPISB) @ JENGKA 21 T35 E &4 T %, FPISB X FELDA &x—/Lv7 ¢ >
7' 2 BHD D4 T ’%Z)ﬁé%’(‘ﬁ)é

- FELDA &~—/V7 ¢ > 27 A2 BHD (%, #EMLHBA% R (Federal Land Development
AMMMW)®ﬁ%%WkLTI%5$9Huﬁﬁz2%3$5H THRAAB S -3
ThHY, ~L—ITEWNIZT0 LHEZRAT /35— LA A NVPEEDRKFARZE, HifiE

D—HBIT, v L= T RN—= LA A NVEERERDOEANT A F=8FD TN D,

« FELDA &~—/7 4 > 7 A2 BHD O 51%% HE&E 3% Koperasi Permodalan
FELDA (KPF) (3. HfR¥(DaI2=7 1 DREZHMNE LTI98047H 1 HIC
AL SN BB WHFERLE TH Y 281X, FELDA AME#E | FELDA )V —7 A% > 7
K OMNEEZBES 2 FIZRE SN TN D

« FELDA =—/v7 1 > 7 A BHD O D 49% % HE 35 FELDA 7' 0 —/ 3L F
¥ —R-IR—/LT 4 7 A Sdn Bhd tHiZABHEETH LN, H (MBEKE) NEek

(HEGER AL DR TE DM Z 5 2 SRRl R Z200A L T 518,

B : FELDA A—/V7 > 27 2 BHD F—A—Y
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3. Bk - RAIEXNDER

(1) FHEBEORER
O CEEBER1) FHEFENE DR TLOEBANIZ & HEFRER
1-1. SEFHRBREHD-OORREEH CBMEREFH ZHEL-LT, SMEATHZERE

T35

FEAE T X, MPOB 75 OH#EfEIZ L W FELDA /S—2AA 2 A b Y —4 (FPISB)
@ Jengka21l 1.5 (f£fF : Kilang Sawit Jengka 21, Bandar Pusat Jengka, 26400,
Pahang) (ZHEE L7-, Jengka2l T.331%. FPISB O 925 L0 H T4 uikr)
LWEBEIZAD THTH D . AP R 60tFFB/h OHFHI T35 Th 5, ek T/ 83—
FANTEFREZ TR T a0 RA MREEA L TWD,

ARkt & T HIEMEGIELEER  RiZary 7 U — MTIbLERTEY, 777 1L—X
DREINZFNTWND LW TE 72 GFEIRY R FOBEIT, 777 L—FDORENR
R CET, FLAKPTEEZERDILICLSTT 77— FE > TLE S ANN
bolz) o BUTOX T L—va Ui & LTUIKIEILT 4 7 22— — (&) 238
BEINTWERAGEE D FICLY o2 TE T O T, IBIIICRmRK
BENSR S FIZHEASN TV,

B 16 JENGKA21 T35 (RIITiH) O£HH
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DL B ith @No1T7L—Y3 ViRV R @BNo2T7L—Y3viRy R

@No3T7L—YavkRy R ®Y3) 774 —42Y Y rkI4ILE—

17 RFESRERES HFERFRERY FHER RV BE

1-2. BifHETOFERLBRHICANE S RFARE [FFHERLERERE I ZEAL.
RIS TIHEOHKEFALE-TLUEER BEEEHORE) £175,

YT E TIREMIG IR R 2 F N CL FATCHEACR R & feal LIEMETG TR ALER D S5
HaRET D TE ThHo72h, MOA KHEIEILC X 0 Bb OBLHEE AN BN 2 & K
ERER (DO FF, SS &F) IC X DEANAR Y ROWRBEAHRE T 72 2 & &0 b ik
FMEHEIZE L, 2016 4F 2 H OFEHRBA - FRINZIC, PARREBOMR L AL —2HED
T2 DEME 2 IR THEBZ I Lz, (P —2EEOHMIT 3-2 22 M)

1-3. FFATH/ICEWNT, [T7L—F—RURV ) —VEEZRAWEEFTELESY
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ATL] ZBRET S,

MPIEHETIX 2015 4 9 HIC bl L LFENE T L TCEIERRICEF T2 TPETH-
7o, BrRdEh Spgsk . MPOB, FPISB DI THififs TE D FEEFRFEICHET 2 =FHEE

(Minutes of Agreement. MOA) OfhfEN 2016 4= 12 A 29 BAF T ETEN-Z &
MOA O¥ifEN 2T IUL THEFE TN TERD -T2 D, 2016 4 1~2 Ik T, 2
A 19 BIZBEEZR E W) AT a— e Raole , 77T L—2 KA —4E b
HIEFICBEE T 5 2 & 03 R S T,

797 L—
2EA
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1-4. BFETENRRTLEEAL, HKULEBEITS,

2016 4F 2 H OFRBSE T 02D IEPEGIRAE > 2 7 AT 2 Fhs L7z,

U, &P IR ET 2 ET EMO BRI 2 R AER
REL/DET) 1~2 4, HEET L2 00, EFIEMAIT4 AU 5,

3 H 23~24 HIZANR VL — X HE L HRTBGHER AT 12 & 2 A MK DO AR
BTHY (BRERROGEITITEMA) | EMEGROWEIREBOMEIZBWTHRY R
WALEEK « 5B & BICRIF, FTA XL —4HEO gL L THMESELFAH L
AR OBEE T HAFE LWVEM OTET AR S D%, EMEGIEOIREBIX BAT
Thd LW TET,

1-5. HEAKKEDOREBRRICOVWTT—2ZHMBEL. TOREMNREZRILT 5.

AW KD POME ~® BOD LFREAF & L Cldl < 2> 5 i%fi - iEiE BRE )M MIKEE ©
b DT 7 — ) HAPRA I TV L2, i AEED 5| & FIFIC VO I kel
TIFHREIEZ R HR AW 2 &b | iRV EMILEEPEGIETE Activated Sludge
Method (ASM) ~OBATHIAE Y 5255, POME % ASM TREET 555, Al
DBER 7 77— % Tt A BOD 500~1000 mg/L FLE £ TR S =%, MEEYD
(IEVEIGTR) 12 L 5 H 722 5 BOD KA 1T 2 R AL 72 5, £ D7z ASM T? BOD
WU TSRO 21T O IREAE T, RAYRIRR R Z 1T 9 2 L M ICEHE R R 1
LD,

77— I Biflkfe L TR OHURIEE & L TRERKIEEN LR ST
WD, BRERIE AR RIC K DARBEY O RNZER, HIERRIC X DGR OHERE T
BOD LEEGEIICZEE LR W EE R & ST\ 5, RFEBERIEE I3KE CORIPRIC X
VBRI ZAT 5 D5 KIEDERLS 725 LRI OJE £ TREEE T+ 70
RN T E 72\, E TR D AR — 722 2 & s BISTEGIE DR AR A N Tl
x| WK COBERMEMMNER IS, T OIFIRHEREIC L 0 EEEOBRKERE (RISAEHE)
AT 5 Z LN BIREKHINTORE LIRS, HEROERAREELE 725, Zhidg
R & PREPBEBE DN A — D 7o DR KRS T ORN R 2 B RE A TR CE 20 2 & 3 RIR T
5D, FD7H ASM ZHH L THE & 72 DIBEKIENAZE & 700 ASM 2357 12 EE
PRI BOD AN DN L L7 D,

INBOfFRE LT, ARG ETIE ASM OBRSM T2 E LI /KE M, $52 BOD
VBN SEHL 25 HPOIZ, RERREE 2B H L TV % Polishing plant OB % %52
(2, RIEBKEEEND THEERE] & THRERHGHERE] 23708 U 7o K Fh g R
FRAEE (22 2 CIR S SGERGT 21T o 72,

F£72 ASM DU L B KBS FEDFLEIZ S\ T, BOD fii, COD f&, MLDO fi%
G L, EOREREE LT,

54



) HRERRRE O UG DU BT 5 A
AR - FEFEFFEICHT- 0 FAELY (FERERRM OBARD 1230 TRUE S E
BEIToTe, ZOREDOHMIL, BIEfELONALTWHIZT L— 2 Uikl (KRB
&, AN OWERNEEL, 777 L—2 LOEREZHEICTHZ LITH S,
ek, AHHEIZT MOA [ZEOLNLE=FY 7 « EFEHDO—DOTHSH Mixing
Condition _Eﬁﬁﬁ‘é%@f%éo
F72 FPISB tEOM D /8 — A F A LV TIHHZBNTHEE & L TRBROFIEZ TV, T
77 L—FOEANREMEEZRG LT, 256 BIXA5 % OIGVEBIRAEE S 27 A& A (IR
78) fEAlide & 2R 05, RO RIEHRE L TOEMNI RSN D,

FRHRSEE - JIBK= 2 SOIER
A ADRE AQUARATOR

KFTOIFL—>3>

F4J1—H— =K SR D) A DFE LR

—

BV BEBICERRT IENBRITL—
>3/l

=.EtE@‘EE . ""EED\%E' rs! ll\
AQUARATORM S DIEHIRBRIC KD

B FE
=BiEE D Ui

TSI - B

BEEDDET

18 FEI7L—2a VRIBORE LT V7 L—F OHRE

B REBREE - T4 72—V —FZFALEEGEICE TS, KU FD
BHIREE - T7L— 3 VIREZERT D
PO FEHFRMEBEEAL TWNWA/IN—LAAMILIE

AIEEEB | R & Ry FROBIEERORE
(REN T2 THITRIE, +RITEHRSA TGN

MLSS : K> FRDBIEEFROEMEERE (MEY) ORE
(EMBRREART ENE, T2 CEH SN T ITHEYNIX
BL. MEHOBEAELLoTLVD)

MLDO : K2 FRDBIE &R DB R K E
(BRRENBTNEHENOBEHNELLD)
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TOERIE MLSS MLDO

FLEETHIZB T AR (77 7 L—ZH AR D L)

(HER)
7T L—HXE AR 2015410 A 28 H
TUT L—HREA% 201642 H 18~19 H

(FlHS1)
AR RERELEE (R FIC1 A, 1BkWX2 A, 11kwX1H) &
A% T T =% (KR RIZ1E,. 7.5kW)

¢

- REFRIEE OB HEREIL 15kW £721% 11kW THLHDIZXL, 7277
— 2L 7.5kW Th D72, EHHE R (B2 A M) 130 IZHIE T §E,
- REERIEEIL, KE ETRESKLEER ERSTNDHD *%fék%#
BEAMENEIICAZ DN, KLEZGOZRXLFXF—%2n AT 572012, LYK

TR AT —Z T R T AUT - R R MERE D S D AR,

FUSKE LT 7 7 =2 3K N R 2 253, K Cofieenm< . B
%‘:Efmk?ﬁﬁi‘%i LTCWDZEN D, TTAKLEEH ENRLRWTEOIZEE T
HE,

A1) —
itk B
B
K
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797 L
—5%8A

(I & Fir)
Ry R 1~312F T 82T (BEATICBW T, KR, RBEE. T2 HTE)

Effluent @y s ) .Point . Point3 @ Point1 @ Influent
) vAg vAg vAg
11K <O> 15kW <O> AT2 15kW < > For eachmeasurement
LA A3 LA T LA A point
v V point 4 v Upper : WD= 0.10m
. Point 6 P 2 Middle : WD=1.7 m
Paoint7 @ (] [ ) @Foint2 Lower : WD=35m
WT=29.4 deg C

19 HiIPREDRIEERT
RERERO JEERTE)

I5H T YT L—2EAR FTOTL—2EARK
[EER D T HRE 0.07 - 0.09 (m/sec) 0.25 - 0.32 (m/sec)
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Average flow velocity (m/sec)

< JEEL O SRR, EEALEK A+ TR S TV D s, FIEMEGTE (R

¥n) ORI\ W InE BDFEIETH Y | JEA K Z T IUTH0 2 imi0 7s S il
FKMNEMIBIR L B LT W2 & 2R,

* T T L= 2 HABDEEAERORITA 3 FlCm ELTWD, K /hE

F—BTHORIEPHER SN TND Z L3001 D,

m— Upper: AVG=0.386m/sec (WD =0.10m) m—— Upper: AVG=0.320m/sec (WD =0.10m)
im e Midldle: AVG=0.162m/sec (WD = 2.0 m) INOIU/ NN N@I=8; | — Viddle: AVG=0.307m/sec (WD= 2.0 m)
e LOWer: AVG=0.070m/sec (WD = 3.5 m) — LOWer: AVG=0.296m/sec (WD = 3.5m)
50.0 m 50.0 I
3 g ]
2 |
40.0 ul 540.0
>
30.0 I i T S 30.0
2
20.0 . %20_0 h \J ‘“‘V‘ i
A 2 ML
o
I % W
s ol i |
100 [ £ 100 i : Hrt | f
>
<
0.0 0.0
60 120 180 0 60 120 180

Measurement time (sec) Measurement time (sec)

20 KRB OMEHR (L& - FREE - ERICH T HHRE)

- bor I 7 RERKIEEL T 77 L—2oREH (F) . PRE () K

wO(IR) OFERDREEZ R LTV D,

- RIEEKILE TIIREE OMEIT R < PR & EEOFHDENTZD, RIEHE

DH LIRS TORWIREETH D LI T&E 5, £ D72 DMEMIGITIR Y 23
TE ., IEMGE BEY) S0 RBEER B2 VEFIR TE TV bDEER
b,

s EToL ROR Y FICRBKET D RE L, EE TIIABEKR MR T 52 & T, i

RENZEELBR OIRBENE LS 725 (BRECREE & 720 | BEfbd5) BEbrs
N5,

UK LTT 7 7 L= TIIWTHORE THRFORERHF LN TEY . &

RN =TSN TWD Z R hDd,

(HIE RS 5@ MLSS j#85 - MLDO j#255)
- MLSS 2 (EMEIGIRIEE) 13, A% &2 04 DA INE T 5151 OIREE

ZR LTS, R FRT MLSS REOI L SRR ITE, ThEh O
D RIEREIN 72> T LE D T & &R,

* MLSS REPMET E 25615, MAEMRRIC I T 70N S bR,

I MLSS BESETE5HA b, MEMC A RBENMEG ST, =
b F O A R B B LR,

- BEFRE OMAHIR UL 2R T HEE2S MLDO R (B EIRE) Th oD,
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EEHBSIEE AQUARATOR

ERORIENTR, FEFEA TR

Thereis no accumulation of sludge.

MLSS condition is the same in the tank.

50000 Troof

Process Activated sludge model (ASM)

Measurement point for SA
45000 :MeasuremempolnnorAQ
) 40000 Tank L1=18.5m W1=18.5m
= ESORBTR. - - -
=) ﬁimm:n L2=11.3m W2=11.3m WD=3.6m
£ 35000
c For each measurement point
Upper : WD= 0.10 m
g 0% b Nhddle - WD= 20 m
T 25000 Lower : WD= 3.5 m
g WT=29.4 deg C
S 20000
Upper
8 15000 AQ=1450mg/I
i SQ=1350mg/l \ /
= 10000 \

Middle
5000 Satssomg V\ \ \ /
Nom =8 ) N/
0.0 1.0 2.0 3.0 4.0
Water depth (m)

f‘L\ TRRAEDT Lo TLY

21 FEFEOAHREOREER (L& - AR - EARIZH TS MLSS RE)

o777, RERLEE (@) LT 7T L—4% (@) ORBEEL, R, JE
ERIZ BT DISMEBIR ORI (MLSS JB/E) ZHIE LR TH D,
'ﬁﬁ%%%%T1$VFV%Zmﬁﬁ@%@ﬁﬁﬁ%%ﬂtoﬁ@ﬁﬁﬁ%%i
T L, BREANRIZ K+ 0 RIER A G o nWEinsid 5,
-777V~&T1\%E%\ﬁ%%\ﬁﬂfﬂ*&ﬁ@@ﬁ@#ﬁ#&Eﬂ\%
FriZ X262 TR0, Ry FOWTHOETTTH 0220’ G o s
ATREVEAS R,

> FPISB #t D/ X— A A A )V THIC BT D ik R
RIS & U7z FPISB #0038 — A4 A )L T3 OERIEE ORI i@ v

Ti54 VUL BRRERE &% (H )
Jengka21 FEBREE 15kW x 2, 11kW
MILL1 (¥ 8) T4 T 1—H—

MILL 2 (¥8) iiﬁ?@@ REBTEE 15kW x 3
MILL 3 (# &) REBRIEE 15kW x 3, 5.5x2
MILL4 ($5) T4 T a—H—




MILLS (2 5%) F4 T a1—H—

MILL6 (735 7) T4 Ta—H—

MILL7 (D35 7) TA4Ta—H—

DTN T HIEHGIRAER S REFLTEBY, ST L— g VEES
BALTWD (ERRT 77— 10Xk 2 BRI TIE7Ze < | Ay TR 72 U %
LTS ENZD) .,

c ARy ROKE &%, MILL 4 (XEFE L & RIRECH DA, T LIMIFERE TS
DYNRRETH 72, F7MILL 4 13— ThH 5 23 FNLSMNIEERE S0 5,
WTNORY R FEFE TSGR ) — MIBEZIFI—MED LTHD
FR DT 77— HFA T RNroT,

T L=y a VEBEIRT 72— (AR L REBREERH D,

(T E b 5D
HEDOFEFITTRDOEY
Ti54 MLDO(mg/l) MLSS(mg/l) JRE(m/sec) RRE
0.87 (Upper) 1350 (Upper) 0.386 (Upper)

Jengka21 0.17 (Lower) 40000 kIt (Lower)*  0.070 (Lower) x

MILL 1 6.5 (Upper) 600 (Upper) 0.576 (Upper) N
(#8) 4.6 (Lower) 500 (Lower) 0.179 (Lower)

MILL 2 5.46(Upper) 1200 (Upper) 0.185 (Upper)
(#8) 1.44 (Lower) 1170 (Lower) 0.281 (Lower) A

MILL 3 5.96 (Upper) 6500 (Upper) 0.243 (Upper) N
(#8) 4.7 (Lower) 6160 (Lower)* 0.097 (Lower)

MILL 4 7.42 (Upper) 120 (Upper) 0.143 (Upper) x
(#8) 0.11 (Lower) 40000 LL_E(Lower)*™*  0.091 (Lower)

MILLS 6.72 (Upper) 780 (Upper) 0.249 (Upper) <
(H735729) 6.64 (Lower) 1090 (Lower) 0.294 (Lower)

MILL6 0.11 (Upper) 10000(Upper) 0.242 (Upper) x
(H23572) 0.09 (Lower) 45000 LL_Lt(Lower)**  0.012 (Lower)

MILL7 6.85 (Upper) 4380 (Upper) 0.225 (Upper) <
(H2379) 6.84 (Lower) 4740 (Lower) 0.182 (Lower)

*FCER Tl 27500 mg/l OEATS & Y FHEEEARIC T

- MILL 2 TIIHEM BT L—3 3 v - BEIRETIEH A OO, FLst
O THTIIAR+47eREETH -7, MILL 3. MILL 4. MILL 6 TIZEEH~DJE
MBI O « SRR STV D,
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- £7- MLDO 1T 1~3 mg/l 2A#IE&EPHE S8, 2 TO LGBV TRE 7
Ry RNO MLDO %@ H7-DIic, =7 L—a UARENZITHOIL TS,
(MILL 1 (38 OENHEREDHER TE oo h, KEZ8IZRICL Y 7«
72— b OWMKENEFICSZ N EBESINT)

CINBDOTHITBNTL, T/ T =X DEANEH THD EEZBND, A
Jo s FLHEFEEICBWORET — 2 BB LN RIS 0 B REEITH Z LB T
XHEThLEEZLND,

EIRPERED Y R 2 L—3 3 T K B aFflifs R

- R MERE (Agitation Performance) (2 -2 Tl¥, Computational fluid
dynamics(CFD) DFFHTHE R 6 . MIEHAMAIZ 0.3 to 0.6 m sect1 DFFFRLH A
MO BT, FEAEL U CTITIEPEIG IR O WL e FE ) D AR O i & L T
0.1m sec-1 FREELL LYt 2 HICHERF 2 2 LI K D iBIRHERE S Z H 720 &
BEXHILTND,

- Wi A BEO B 2 D RKRICTEDEO HiLd Z LD, SERIRAIRENEBL
LTW5 EHEE ST, 72 AQUARATOR O E. H&MR & #7p 0 FENITEL
AR ZTER T 5 2 & 7 B ERRIF A REHI 23 & < | 157K T b IGKFERIZ KUK B
EARRFFT 5 Z ENARETH D,

< F 7o, TREPHREE L RRIBAHERE S HEL TWD 2 e R RE A MR LT E
FERELZZSEDL 2 LT, MAAREE TH—E D MLDO REAZREFT 5
ZEMAREL 2%, UL EORKGESRE RS Surface aerator 2 L T2 F25E T
BTl AQUARATOR (2414 % Z LI L b, BEREB L OFHERREN S E S .,
2Ry BOD LB 24T 5 BRSSO BN v HE & & 2 b7,
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CFD 2D ETIHE R K 3D EFIL AYSAETFIL

JORAFFRDEH ST aL—2 3 UHER

o

JOXBARDE®HIIaAL—Y 3 VKR
22 ##ERED CFD BHTED

EHTEDERS I L—a ViR
23 M EED CFD BAHEQ
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2) KEmt

T T V= F R LGV IR AT O R A MEE S HAY T, KEMREEIT

o7, REAIIMOAIZED bNDHE=H Y 7 - EFEH T L infFiEH = (DO) |

AR D BOD fE, KO, 227 U— itk BOD fif &= E (SS) &EOHIE

EELbHDOTHD,

B FRL—F -2k 2 EEHARDEYMEZRIET 5. RU, KR
BEOEHWMTHAEEFTRENES AT LOMEREZIRIET S5 &

R KT (AERETESHR)

BIELEE | 1) 2016404 A14B~2016 406 A 308 A2 [E x 11 :&f#)
2) 2006 11 A02B8~2017401 A208 GE1EXx11:EMR)
3) 2017402 85148~2017405 A31 8B GE2[Ex13:EM[)

BIEIEE | <BEBITHITHEE>

MLDO : 7V 7 L— 2 OMHREFHEIEIZEL L T
Ry FROBIEEFROEFKE, BRKENETIIEME
MDBENELE->TLNDS)

MLSS : R FRDRIEEROEMEFRE (MEW) DIKE
CEMBREENET ENIE, +RICEB SN TITHMEYN
TR L. MEVMOBENEC L ->TILVS)

BE EBIEELLT

pH: ERIEBELT

<HUTI)T - SHEEIZE 551>

BOD3 : AEFEFDBIREETH S 20mg/L DEAIKT DHEED

BOD5 : £&#61E & LT (BRTHOEX(X BODS)

SS (FHMEIRE) : MOA [CHRESNDRY ) —EEDERET
fERE LT

VSS (BEEMFEVMERE)  SEHEELELT

<ZOMDSEERELT>
T-N. NH4-N. T-P. Oil&Grease. #iE
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K 24 KERAERS > FORTE

(% 18 : 2016 4 4~6 H OHRIERH RO E)

< 1 NI IFERERR R A R R L7 2016 4F 4 A D 2016 4F 6 H £ TOXRENE - &
FrofRTd s,

‘pH OHIERE R A 777, A K TIL 8.25 to 8.93, Aeration tank 1 Tl 8.02 to 8.68,
Aeration tank 2 T/3 8.3 to 8.9, Aeration tank 3 T/ 8.45t08.9 TH -7z,

9.50
9.00 N
8.50 I |
8.00
T
o3
7.50
7.00 |—]Aeration device : AQUARATOR
Measurement period : 23/5 to 24/6
6.50
6.00
Before Aeration Aeration Aeration
Aerationtank 1 tank 1 tank2 tank3

B 25 T7L—>avi3 01505630 pHERR (F1H)

*MLDO O flERE R %759, Aeration tank 1 TiX 0.3 to 0.98 mg liter-1, Aeration
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MLDO (mg liter')

tank 2 T 3.5 to 6.51 mg liter-1, Aeration tank 3 TiX 6.0 to 7.59 mg liter-1

LA T BE SRR DR L 72572, Aeration tank 1 TI3AEW N HIC &
HIEFEHE LRSI BBBEE NI TLTVWD Z &5 0.3 to 0.98 mg

liter-1 LBV MEZ #MEFF4 A5 & 72 > 7=, Aeration tank 2 3 L '3 TD MLDO

8.00

7.00

6.00 H

5.00

4.00

3.00

2.00

1.00

0.00

DEAKIZ, FENDIEPEHIE OIS K 2 BREIHE & RO E DB AT B 5 D3

L) Aeration tank 3 IZT THMEINTWAE EE X bILb, RMIERIEEIZ

X DIRR TIIAIREAE T 0.39 to 0.13 mg liter-1 T 0 HFICHEER TIi% 0.1 mg

liter-1 LN Tho722%, AQUARATOR (2 L 2IEKUZ T MLDO (HekE <41 5

Bllpol, 22T @E, ASM ® MLDO & LTI 3.0 mg liter-1 LA F A3
MEESEE TH D, TOLOERBREETII Y e — L TEX RV,

AQUARATOR D567 1 U O EEGEZ1T 5 Z & THLREL B 2 5,

Aeration device : AQUARATOR . '
Measurement period : 23/5 to 24/6 i ®
[ |
(1
[ |
Aerationtank1 Aeration tank 2 Aeration tank3

26 T7L—3 2322010630 MLDO DR (5 1 #1)

- BOD, COD Ot &4 ~7, i A BOD £ X1 COD 1L BOD=175 to 394

mg liter-1, COD=517 to 1180 mg liter-1 OfE R TH -7, BOD I L O COD 2
53 A B, ASM IZ X % POME O A LB X IRs TG & 3518 —RIIBAD 5358
b, 2T, WMAKREDR —E TIERWA, K&K & LT BOD=21 to 48
mg liter-1, COD=82 to 231 mg liter-1 OfERTH -7z, ZORER LD, £ime
KEEE DD AQUARATOR ~A3#agk i L7- 2 & T RUN1 #If+, Z& L7 BOD
LEE (BOD=50 mg liter-1) 21725 Z L BHER I LT,
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BOD3 (mg Liter-1)

450
400
350
300
250
200
150
100

50

1400

1200

+ Ammonium, Total nitrogen O3 HfEHR%7~R7, Ammonium OEFEFEHE) LY
97 to 99 %AHLEEFE T LT\ D Z & b SUS I LB R RUHE RN +4ric S
TW5b EEZ Bz, Total nitrogen OILFEZREENTIL, LA TOIGIRMEAEIZ X
LERFE T oM, HKEMETH DA Aeration tank N THAL FIZHER L T
LHEEZLNTZ, 2T HRT BEWEZOHRSME T Th D B3y MR EEIC
K OMEIENFEIRFIZE E TWD EHER IS,
Aeration tank @ BOD Jii NE%IZ & 2 AW 53 fiFiEFE T MLDO 2358501 75 BH

7

NS

\

BOD3 (6/6)
(16/5)
—aA— BOD3 (23/5)
(26/5)
—e—BOD3 (30/5)
BODS3 (24/6)
—e— BOD3 (21/6)
(13/6)
BOD3 (2/6)

Before Aeration tank 1

Measurement Point

B 27 T7L—23 43001 ERBBRBGRO BOD MR (58 1 #)

Final discharge

[ N

N\

o\
\\
)\

—e— COD (21/6)
—— COD (16/5)
COD (2/6)
—e— COD (6/6)
—e— COD (13/6

—— COD (26/5

(

(13/6)
(2416)
—e—COD (30/5)
(26/5)
—A— COD (23/5)

N

Before Aeration tank 1

Measurement Point

B 28 T7L—ava 291 EERIGRED COD Mk (5 1#])
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Final discharge

Z 2 TR RIBSCIRRR & 13




272D 2 &, iz, IEMEHRO 7 vy 7 NERDER I SUIRRE T 5 2 & Tl
ERLPEETND EEZXBNLD, 2 HIiE MLDO Y);%FEIBJZU pH Z#) 6 6
LRI, ZORRELY, REBEXKEEE CTIL Ammonium OFELSIZ LTS
TN A3 Th o7y, BERAEOBIE LY Ammonium ORI KIEIZ S5
SNz, F£72, AQUARTOR T fii¥keéne) & MEERBGERE] 208l TWv
L7128, KERDIZ X > TEEEBRLRER CIZay he— L TEARVHESRRR
DR FEETH D, EDT-DFIIRH I I o ToERMERE A T 5 2 L 3]
[(ER = A=Y g e

250
—>— NH4-N (16/5)
200 N NH4-N (6/6) | |
—&— NH4-N (23/5)
< —l— NH4-N (26/5)
% 150 —&— NH4-N (30/5) —
g NH4-N (24/6)
> 0\ —@— NH4-N (21/6)
3 100 SN —8— NH4-N (13/6) [ |
P4 NH4-N (2/6)
50 =
| \
Before Aeration tank 1 Final discharge

Measurement Point

B 29 I7L—23 3001 EBEBROT7 O E=T7OHRR (5 1#)

400

350

w
o
o

N
[$)]
o

J

N
o
o

N (mg Liter-1)

N
(o))
o

100

50

—&—T-N (21/6)
—)(—T N (16/5)
N (23/5)
—a— T N (26/5)
—0—T N (30/5)
N (24/6)
(13/6)
(
N (

24/6
—o— T N (13/6
—o— T N (6/6)
206) [

—

—%

Before Aeration tank 1 Final discharge
Measurement Point

B 30 I7L—>arvia 091 ERBEEBRO T-N ORRE (5 1#)
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pH

(35 23] : 2016 4F 11 H~2017 4F 1 H OHIE R F o)

<2 HNT, FERE LB W TR Y RRE LHAIT- TW=HIlTH 5 2016 4 11

A6 2017 4 1 A £ TOKERE « 0 ORERTH D, ABIEIZ I TITREE
THEOEETHRAKOKENRNEZETH DO, AKT 77 L—F OVERERGEIC
VI S ey CUOIEFERERIEI R ORI T 17 Dr o 7o 23, MOA FifRE O
REITEY, RETEMTONDLZ L ERoT) |

c T N— DA ANV TG THAFTON LRI THITRET 5D b O TIERNZD,

ZTORHIZBIT 2T 77 L — 2 DMWRRIZOW T HIREELAT 9 2 & 23 E B Ly
L. KEDr 1T T,

- pH ORIERE R AR, HAKTIL 8.2 to 8.7, Aeration tank 1 Tl 7.4 to 8.32,

Aeration tank 2 TI3 7.5 to 8.47, Aeration tank 3 TiX 7.63 to 8.45 Th o7,

9.50
9.00
8.50
8.00
7.50
*
7.00
Aeration device : AQUARATOR
6.50 Measurement period ::2/11to 20/1
6.00
Before Aeration Aeration Aeration
Aerationtank 1 tank 1 tank 2 tank3

31 I7L—2a3via 713D pHIRE (55 24)

*MLDO D754k 3 A7~ 9, Aeration tank 1 TiZ 0.32 to 2.3 mg liter-1, Aeration

tank 2 Ti3 1.51 to 4.5 mg liter-1, Aeration tank 3 T/ 3.86 to 6.18 mg liter-1
T o7-, RUNI1 [EF£IZ Aeration tank 1 TITAEM 3 iRIC L AR EE & L
AT PE O BARHEE 23ETT L, Aeration tank 2 35 KOV 3 (2T TITAEN DOIEMETS
Ve DRI K D MR E: & BUSIEE DRV E DN oI TV D
EEZAOND, ZIT, KH¥ 7 TOREEMITIGIRERE T 72 Z L GHRAKE
BLOWMAAROEIMB DN LTERK L TWD EF 2 b D,
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MLDO (mg liter')

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Aeration device : AQUARATOR
Measurement period : 2/11 to 20/1 '

Aerationtank1 Aeration tank 2 Aerationtank 3

B 32 T7L—3viao9 10530 MLDO R (5 2#)

- BOD, COD D4t Rzrnd, {GIRRERHHOFA BOD & LT COD #EEI

BOD=110 to 474 mg liter-1, COD=654 to 1420 mg liter-1 OFERTH -7,
ASM |2 X % POME O/EWALEEix RUNT RIS — R 23388 5 AUl #& it
7k & LT BOD=31 to 124 mg liter-1, COD=207 to 742 mg liter-1 &£72>7-, =
ZC, RUNI1 TIidf&hii BOD 232 E/MINC 50 mg liter-1 LU Z#ERf L Tz
23, RUN2 TIE@mWMEZL & O EEfER L o7, ZIUTGRREFR THLH Z &
HE, MABRNHEKRFATHD Z L, FEUKRER L OMABUKRREE S A2 E
ThoIZENERERD, IEEHRORENRLEILR>TND EEZ LD,
MR R DS RO R S MRAAMEENIHIE LTV D EB X2 B0, L%
179 ASM Tl AR CHFE R ATE (R ARMTE L OUKEMRE) FEoxtk %
FANZAT 9 T & TIEMEBIED /N T AN OBLIEIZER R Y, ZER7: BOD LB
PIT2DEZEZBND,
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BOD3 (mg Liter-1)

COD (mg Liter-1)

550
500
450
400
350
300
250
200
150
100

50

1600

1400

1200

1000

800

600

400

200

BOD3 (2/11) | |

—e— BOD3 (17/11)||

—a— BOD3 (2/12)

—— BOD3 (29/12)

BOD3 (5/1)

BOD3 (20/1)

- ~— %

—

Before Aeration tank 1 Final discharge

Measurement Point

B 33 T7L—33avi 201 ERBEREFTOBOD ORKR (55 2 )

COD (2/11)
—e— COD (17/11)
—A— COD (2/12) [
—+— COD (29/12)]]
—=—COD (5/1)

COoD (20/1) ]

)

—

Before Aeration tank 1 Final discharge

Measurement Point

34 ITF7L—3arvi 201 ERRETRO COD MRiR (5F 2 #)

« Ammonium, Total nitrogen D /3#7#E K% (Figure. 16, 17) (2~ , {GIERE

AT RUN1 & i U CTIMARE N EVMETH 503, Ammonium DR FEEAEE LD
RUN1 [FIRRICEEEUEA7E T LTV DR ETe 0Tz, 2D 2 &b OSIC L EE 7R

RRME N oIS TWVWD B 2 Hiv7z, Total nitrogen DOEEZEEITH
RUN1 [AIERIZ I D3RR S, TR C BRI X Dkl L OR & MHE
TlLd 5 )% Aeration tank N T H E0AIICHERIREE TH 5 = & THERIL N &
KFICERLTWS EEX BN, 7224512 RUN1 [AEEIZ MLDO 2R X
O pH Z#) 6 bHELZ ST,
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NH4-N (mg Liter-1)

T-N (mg Liter-1)

450
400
350
300
250
200
150
100

50

NH4-N (2/11) [

—e— NH4-N (17/11)|—

—a— NH4-N (2/12) |—

NH4-N (29/12)}—

44

NH4-N (5/1)  |—

NH4-N (20/1) |—]

NN

TN

N

Before Aeration tank 1 Final discharge
Measurement Point

B 35 T7L—2avE 071 EERBRODT7 VE=T7ORR (F 21

450
400
350
300
250
200
150
100

50

N T-N(2111) ||

—— T-N(17/11)

‘\ —a TN (2/12)

’\\& —— T-N(29/12)

~_ — |——T-N(5/1)

~3 T-N(20/1) []

Before Aeration tank 1 Final discharge
Measurement Point

36 ITF7L—23arvi 01 EEBRERDO T-NOWRR (F28)

(55 3H : 2017 4F 1~4 H OJIERE L o)

< 3 HNTEIF R E AR E LIZ 2017 42 1 A D 2017 4E 4 H £ TONKERIE « 45

ProfRTH S,

c RBHIW IV MRS (BOD, COD %) (24 20 2B L7z, ASM

TIXIRAENED BOD B3 Ik LTI RN T < 25, & L 722w BOD
BT LTI BHERE LIZ K W2 E BB TW D 7o iRt/ bR
PER Y DRILE TN D Z E AR R W SN2 D TH D,
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-pH DOHERE B 2779, Wi AK TlE 8.41 to 8.67, Aeration tank 1 Tl 7.0 to 8.22,
Aeration tank 2 T/ 7.16 to 8.42, Aeration tank 3 TIX 7.97t0 8.71 TH - 7=,

9.50

9.00

8.50
8.00 ‘ I
7.50 * I
7.00 ’

pH

6.50 Aeration device : AQUARATOR
’ Measurement period :: 18/2 to 14/4
6.00
Before Aeration Aeration Aeration
Aerationtank 1 tank1 tank 2 tank3

B 37 IT7L—23vi091~30 pHDKR (F3H)

« MLDO ®/5#riE S % 7~7, Aeration tank 1 Ti% 0.41 to 0.98 mg liter-1,
Aeration tank 2 T/ 0.83 to 3.96 mg liter-1, Aeration tank 3 T/3 4.18 to 5.32
mg liter-1 & RUN1, RUN2 [FlEEDZE)f5 R & 72 572, Aeration tank 1 TiFAY
IR K D IRREE: & A LBUGITPE O BRSRHE AT L TS Z &, Aeration
tank 2 36 KO3 ([TH T TN OIEMIG IR OFFIRIC X 2% W3R 1M % & IOSHEE O35
WA E DL RSN TND EF 2 bivd,

8.00

7.00 [ Aeration device : AQUARATOR
Measurement period : 18/2 to 14/4

6.00 —

5.00 '

4.00 i

3.00 I

2.00
1.00 ‘ I

0.00

MLDO (mg liter')

Aerationtank 1 Aerationtank 2 Aeration tank 3

B 38 T7L—>3>42491~30MLDO DR (% 31))
- BOD, COD OH5#ris i 7~%, RUNSGEIERER) OFiA BOD LU COD

72



BOD3 (mg Liter-1)

COD (mg Liter-1)

JREEIX RUN2 [RIERICHEARE O LA K& < BOD=96 to 307 mg liter-1,
COD=721 to 1090 mg liter-1 OFERTH 7=, &k & LT BOD=27 to 69
mg liter-1, COD=226 to 446 mg liter-1 & 72572, ASM (2L % POME O4
AUERIT RUNT1, 2 RARIC— RIS Hiviz, 2 2T RUN2 TIHFE/KI HE
KRIMATH > 7273, RUN3 & 0 i MERICSE 2T o 72 2 LI K ViR AAL
(JRFE) Z8hixdH 57, RUN2 & ik LT BOD, COD ALER/KANZE5E 3 2 i1 23
Boiviz, 202 L0 DIGIRREEN K37 POM (28T, LB 41T 5 ASM
AT 58, POME OAMEEB~OREEITH 2 & TIEMIGTRIRRE 2 ik 4
5D ENEER: BOD AEIZEN S LB 2 Hivd,

350
BOD3 (14/2)
300 —e— BOD3 (20/2) H
BOD3 (2/3)
250 —e—BOD3 (9/3) H
—+— BOD3 (14/3)
200 = —=—BOD3 (18/3) |4
BOD3 (23/3)
150 —_ BOD3 (28/3) [
4\ N —aA— BOD3 (3/4)
100 BOD3 (14/4) | |
\\\'_
50 \\:
0
Before Aeration tank 1 Final discharge

1400

1200

1000

800

600

400

200

Measurement Point

B 39 I7L—a3v420 1 EREBGROD BOD MRR (5 3 #)

COD (14/2)
—e— COD (20/2)
COD (2/3)
—— COD (9/3) |
—+— COD (14/3)
—=— COD (18/3)
COD (23/3)[
COD (28/3)
—a4— COD (3/4)
COD (14/4)

/ ./ 74
Vi

~
]

Before Aeration tank 1 Final discharge
Measurement Point

B 40 T7L—23242207 1 EREBRTRO COD DRRE (55 3 #)
Ammonium, Total nitrogen ®/77HTES: % ~9, RUN2 [FIRICHEASRE O H)
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NH4-N (mg Liter-1)

T-N (mg Liter-1)

AR Z U723, Ammonium, Total nitrogen O JEJE=HE) L Y RUN1,2 [RERIZ SR
VLR ERSEIAR DS H0 I SAUEAL SN FE T L, IR COTBIRWEIZ X HFRE
B LT, Aeration tank N THEDANTHRIREE TH D Z & TIELUCHE E T
WHEBEZ BN, 25X RUN, 2 [FEkIC MLDO R L O pH ZFE#H 6
b ST,

400
NH4-N (14/2)
350 —o— NH4-N (20/2) []
NH4-N (2/3)
300 —&— NH4-N(9/3) [
—+— NH4-N (14/3)
250 —
—=— NH4-N (18/3)
200 N NH4-N (23/3) |_]
S NH4-N (28/3)
150 e —a— NH4-N (3/4) |
\\ NH4-N (14/4)
100 S
\.
50 \\ S
Before Aeration tank 1 Final discharge
Measurement Point
B 41 T7L—2av3 071 EEBREBROT7 VE=T7ORR (% 3/)
600
Aeration device : AQUARATOR T-N (14/2)
500 < —o— T-N(20/2) [_|
T-N (2/3)
—— T-N(9/3)
—+— T-N (14/3)|_|
400 ’\ —=—T-N(18/3)
T-N (23/3)
300 S~ T-N (28/3) |
—4a— T-N (3/4)
\ T-N (14/4)
200 —_— -
\*
A
100
0
Before Aeration tank 1 Final discharge

Measurement Point

42 T7L—23 300 1 EREBRRD T-N ORRE (5 35/)
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Removal rate (%)

(BOD FREFRFICHT L ELZDIZODT —4)

100
90
80
70
60

50 H
40 H

30
20
10

- Vit A BOD 300 mg liter-1 LA Az fli U 7- Rl E & AQUARATOR @
BOD FrEFEDHE AT, 22T, HIeRET R L O%RE%O RUN2, 3 Tk
MANBRENE# L TWD Z &5, BOD 300 mg liter-1 LA E% & Tt A BOD
BENEW 3 P I E%g s Lz, BOD LR i) & 3% Mg R E Ok
325 34.7 % (2% LT AQUARATOR DR &SR ITI5IEREERT O RUN 1 Tl 84.1
to 93.1% & KiFZRREROUENBD bz, Lo LiGIREHET © RUN2 TiE
59.9 to 69.5% & RUN1 & b L TR F 23388 b7z, ZAVUTRTER L 72 A &2
FXRMATHD Z &, Fi, FKEE, MABUKREARLER Z & CIEMEHIE
INARLEIRETH D Z ENER EZ X b D, HIRERKEXR D RUN3 TiX 78.1 to
84.1% & UCEEEM 358D HivTc, T, J?7k0) BLEITL AN AT K0 1B IR R TR
® RUN 1 ~OEIEMHA N HDH LB Z DT, ZOREIY, BEFORmERE
BN D AQUARATOR ANAHARRE LT T & CIRERRE AN E IR E LT, IBRA R
Mt CE 22 LIC LV i@ LT BOD FrEREZEO L Z BRI, 22
T RUNI-3 OFRERZE@H N O, @B 21T 5 ASM Z i A 9 5 BX,
AQUARATOR (T L D@5 #7211 Tld 7 < POME OAfTAEH~D X R 21T
O HRNTHIRIRRB DR I L O ER 72 BOD BN 2 L& 2 b,

87.9 931
| [184.1 811
H76.1 H 78.1H
69.5 | s 1 1 |
59.9 62.2
Influent BOD [ Influent BOD ] I I M H
349mg liter’ | |[ 302 -394 mg liter" ||| 1] i
b | I ] Influent BOD Hl Influent BOD
H 242 - 406 mg liter' HH 226 - 307 mg liter” H

Surface aerator Run1(AQUARATOR) Run2(AQUARATOR) Run3(AQUARATOR)

Aeration device

43 REABIEE LTV 7 L—5 0O BOD BREEDHE

- BOD DOALEEhH %m0 % BT, RUNS (2B W TEfEMED BOD Té % Soluble

BOD3(D-BOD) & SS#: BOD T % Insoluble BOD3(S-BOD) D %4y b=k &5
L7, RUNS IZBIT A AN BOD sy 2 BfasEE & L CORT,

75



Cumulative frequency (%)

Removal rate (%)

100
90
80
70
60
50
40
30
20
10

100
90
80
70
60
50
40
30
20
10

10 20 30 40 50
The ratio of the soluble BOD in BOD

B 44 BfEtE BOD jorLER (RMWHE) F3H

60 70 80

BOD3(D-BOD) & L 7= frER LK & FiLic =7,

90

HIZ X % Soluble BOD3(D-BOD) DALHLZE EAL BN B TH %,

100

« BOD 4345341 £ ¥ Insoluble BOD3(S-BOD) DR 2N 50%#8 2. 5 LR IT 60% T

HHZENHD, 22T RUN3 Ofii A BOD3 12k} L The&fiiii /K% Soluble
Bb g Al s B bR 2R R
=86.3-92.8% (& itk & LT Soluble BOD3=22 to 31 mg liter-1) & SS %
?» BOD T&% Insoluble BOD3(S-BOD) % kx4 2 Z L1 LV BrERD M EN
R ENTZ, ZOZED SS Mo BOD ALHEE S U CHEME DBV AR S
X % Insoluble BOD3(S-BOD)DfrEARALELE LTITHHFH T, #/25 BOD &
ENED L EHEI N, L, ZhdRiEE LTREME A Z L Lz ASM &

92.8%

[86.3% ||

81.1%

N 76.1% [ 78.1%

Influent : BOD 3
Effluent : BOD 3

91.4%

Influent : BOD 3
Effluent : Soluble BOD3

[ | Influent BOD : 226 - 307 mg liter-1 Influent BOD : 226 - 307 mg liter-1
A 4 B Yl C A H B C
Run3(AQUARATOR) Run3'(AQUARATOR)

B 45BODREE () LBAEMEBOD DREE (B) L3/

Aeration device
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KE M B Ot

ASM DOBREHECLE LT /K E S, #51C BOD B EE T 5 HIC, FRpxkE
& %0 L T\ % Polishing plant OIRKHE 2551, RmRKERE S [HFEHERE )
& THHRECRBERE ) 2340 L 72 AQUARATOR 1278 2 CIRAM MM 21T > 72,
AQUARATOR (ZE 272 Z £ 12 &LV . MLSS, Flow velocity % Fi7 L 7=/ 58, M&UE
OFFRREITRIEIC S L, F7z TSR 24722 L1k MLDO, %
FiAKE FriC BOD U IERER & LT 34.7% 0 bk 93.1% £ TES -, £72,
SS M BOD ML EE4 2% Z L2k, BOD OEZR LK FAVRIE STz,

%1 RO 3 IR W TIE, Aflikiik o BOD I HITEHI TH 5 100mg/L %
eI TED 20~60mg/L 27~ L7z, % 2 HIZBW TITHIRIRIEIC L 2L 7 v —0
BELELHY 40~120mg/L & 720 FHAY > TV OEERREO LB BSIEE 7 VT L
77

ARFEFFIZ T ASM DOBEAHE 25512 POME &# %17~ 72728, %27E L7 POME 4L#
13K & 7 DIREAECH AR b & D72 ASM SEDEE 7 m—Da s b o— LB L
2%, WIRH, VGIREHEIC I W ASM AUEE MK T L7243, BREAE N E B2 E LT fiER,
RS A e L 72 2 &1 0 BEAFRRM & bhie U T R A2 m . FMERFT 5 2 &
RSNz, LLEns THPHE) & HEPESHEE B hbre—1TE 3
AQUARATOR (it NATFABICEHIAT 5 O TLE L7z ASM O3 ¢& POME
MBI HETED DB LN,

1-6. WD =—XICESEMT - MR ET I, FELENSA AR Y I BEEDHIBROCAE

BEEDEBMEOENTRR T 5.

(BT A T F 2 ARNSAH] OREEE)

Bt T iEF 2 B RE L, &l B ROL R OS2 G Lz,

T 7T L= ONWTIL, EFEABRBLAE O 2016 4 6 HImAM GEER) 1ICX
2 BT L5 S Wi 3 [ AE LT, JRIAFAAER RO FIRERIET 7 7 L—X
HHIZEKT 25D TiER, Ay RNOKREZ AN (50cm BREDY A X) BNA X
T FE ST 0, F—T PR L2 & S < BNV TOR) Th-o T2,
IRBD T T IVIEIRAREL SR SRR U C & 2 TR 2 K VR A R TIE AL D
RWKRTFZTNTHY, =T Ry T 5= LEEMFOLDTHD LR
72

L IR SIEBRMARRAHE LN b H DT, 2D L) — A A VEE
BAD [F T T7VREMENRE] 2L, FEBAMTT 77V —20EME2$ 5 LT
My O RN e i ) By 22 PrAT 97 2 8 28E & BLHUS W 2R T MITRRAE R A A RFE S
RNZ IR IZE Tz, EOTORIEERIESEL LTOFR v —va ) Uy
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TR, FTTARAEREOPERIS L 0D g, B, BiE bA~<L
—ary /) UunvilEo L nERERH L E# 33 (27 b—F =K7Y —
BB E AW IEMEGIRIER S 27 A ) KON TR T v DRAGIF] BA#IL, EikL T
KOS e DB =7V U T REEXRIZ, AR —vay s AT F v
AFEFERE L, HiTBEEX %) I[CB T A8 0mEEICMA, FEiiL,

B+ FIERVY BN —EE

2016/6/20 COBRRYENTICERELEZTI2 7 L—20 @8 GBER) (S
TEIELT=, ZOBAT, KFE—2 B L VHIHBRORELE
()—FRE) NEELI-FAREELIEVNEEZ ONT-,
INE. BEARBRICLRELEZAMNERTHSRY FROKA
PREMICEVA RSOV INEELIEILBERKEEL.
Kepr—TJ)L, HIEBERNOBEICEN >T-EEX 5N,
ZDT1=. 6/20 LEICHEMFHBE—F~NORBEIT oM, E
BRICITAERIC K YHIHBRNOREEENTORATHIEBLT
BY . KFEOTRMEMZE DM ROy IR EHKLABRIE
ERRIC. BYBLE—FHENEEST, (X6/20 AT,
il {0 8 P K R (L AR EBR)

2016/6/30 | BB ABO LU O T7THEE L BHICHEREEIT o5
R, HEBREEEE (J—FRE) L7—JILEENKEL.
E—AWENMRYIRLUREE LIz EHHIBA Lz, ZTD =
NOBELIAITL T, FIFRE—F (F—JILft) ORBEEFRR
EEIToT=

2016/8/8 RAENHMOEED T, HIEBAEERER. FRET—2 K,
BHERET oz, CZT. BIEE L THHMFelda DIEEE. &
BEANIRY FOBEE, IR, 88 %1To1z. INIFRUF
ANDKRF REDDEALCRKRAN—EDHKIHTH DA REMELE L
LEZONDZHTH D,

(FERIZBIT DV AT LA
WBHITFE T, Bih=—X2dH 5 HAf « B & 52 <A Ay 7 BEREDOHIBRS
VERERE DB O 2179 Z & & LTV, Hx OBfEotk B Tldia v
AT KEROBCLEERRIZFHE LT E COXRRO HiLd &5 2 bz,
RTALEL COTEIRDBED T2 D ICFRE LTz A7 U — @R, R 7720 TIH R BEA
TELEDETRNFT— c HaXA IMREBTELLWOFEIEH Y, KRFEETIT—E
OVGTRITHEN R 2 54 LTz, i TR AR— LA ANV THITB WL Y v — 3 e %
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ZEMNBEFIORS K (F3& 7)) ORI L > TAZ V= ERAREL RS
r—AHE Iz,

Az AIHT 2 B TIRE LR TRICOW T, B TRICCHY 7 TD
BRIEWE & S A A A3 T oD THIZEW TR, RESPHELEISATLE
5 T2 OEIBIR DR 7 2D 50%FEE £ CTHE > TLEWRILTE ehoTz (03D
TORBLRVERIPEEALLERLRD) , ZOTORAETRRIZONTS HE LS
DR 7 v —ZFt LoD, BT HNEINERBD L Z ENRKLETH D,

WTFHUIZLTHT 7T L—F 2l & LIIEHERAE S TIEb b 0D, £0
ORI A T > a VIRBETHIEDRRYTHDHEBE XD 2D,

(BRI IE)

), W a2 NEIHT 57207 77 b— 2 BEO BT E R R &
LTV, AFEEABLCEMOT =7 U 7 att & OFEMR 7288 2 D
bR &mb, BALEREIC X 2 RUEBR-Oh T2 OB OIS 2 p oo 2
&L AAMEEDFE S HIEN—ATZT TH THOLERHINHEE T2 LENLRR
FHEINEHTE D RIAALTH D, A=A Yy FBRHBONIE S HIZ=a A B
FUATTELAREMD DY (B2 T T 2 Wik o @i, Sk b L Hif
DE SIS LI ANBOEMEE) | ThbZlifEic b RS E LN 5 AREERH D,
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@ CEEER2) Ry PRIERBOEAIZ KL HEIAER
2-1. EFIXTHICENT, BKREBETRET IRy SPLTOMD/NN—LFALT

BREZAENERT L5000 [R5y ORILEE 8BTS,

TEMEVGIRALER o A 7 I & [Rlfk, YRIEHE Tl 2015 4F 9 AICH i L LENET LT
FLERBRIZE T T 5 T E TH - 725 MOA Kk DEIIZ LV 2016 4 1~2 H 1hE T,
4 H 5 BIZHREERZIT o7,

R - IRABIF & S IERICHEE T2 Z E BRI, TOHD I BIZAT v UHE
L DFRAEEREIZ A T2,

BLIRT
(REEs)

LR
(B fEhES)
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2-2. EFAXRIJ/HIEAEEZEAL, RSV PHEOMISZEZHET S,

HIED L « RAGIZH 7o o TIE, BREHHER, HIBGBM MG, KO HE CEE
PER) ZHELTND, 2O OZEBIIEITHRALIEEIZ X DR OME DOENIC X
STHEEND, TDID, AFEICB O T4 2 HEOBIRICK LT, BEFHEE
2O RALRIEEIT 9,

FBREN— AN TEFRIEZIRA LRI &35 2 & T, HRE T Tldd
DRV O, BVEOHEFE L HIfFCX 5720, KL LHO THRO b & TR
EIZOWTHRRORBRZ1T O,

PRAGEAE S OFHIITARE BRI E DR, BB EORIR KA TIIEERE LK
SRT. AALER LR TIILER TR ONT 217 51 H, LEIEE & LKy, RIBRE, T
¥EnTEEITO,

RE. HHTE TIXETE LHICRIEMORE KT 2 FETh o722y, FEEEL
BOWMNIGERN O, MK OFLEE - RACIE OEAJEIC THARATRILT — 2%
B L, RALTERICH =D Z L L Lz, 2016 4F 4 A 5~8 H THIE D rALVEZE & Fhfi
L7z,

wa4 2k 3EHK A2~ 2FE RA 2 ~AREE
HIEXS ) — e 5 DIEE aAVRA S

B 46 R 5w CHEMTSOREREERGAT
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K15 A5y PRILEBROER., MIAE, S4EE

ERRIE BERL | BERE
B GEEIER) 200~320°C 30°CC & 55 600°C 800~1000°C
200°C | 230°C | 260°C | 290°C | 320°C 600°C 800°C | 1000°C
1 | kEHE EE o
o |EEREEH
R ©
3 | BEFEM
8 o) o) o) o) o) o) o) o)
4 | REIDUR
2 b ©
5 [ EX¥PUY o
R K BR
6 | #HkT EFB
(TimE | © o) o) o) o) o) o) o)
PKS
"V itsrm | O | O | O] O | O O o | o
l ! ! ! ! ! ! !
SHIEE ¥6. BXRFF(E, Yo T4 6DH
1 | k% o) o) o) o) o) o) o) o)
2 | R o) o) o) o) o) o) o) o)
3 | MEHkE o) o) o) o) o) o) o) o)
4 |BEaRHE | O o) o) o) o) o) o) o)
5 | TESH o) o) o) o) o) o) o) o)
6 | TG (BXM) | X X X X X
7 | teREH o) o) o)
FRIIBEDHTF RALF~DE Y + RAEBRDINTI &
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2-3. RS VHEOMIZOSHERIC, TDFRAE (REFIACHBIAZ) v
—by b =—XDOREZF1TS.
1) RIEBR—45TaV5
BIRRALM OBRIEITEN D, ZORBICB T 2GRN AR T H7Dice 7Y
TaFE LTz, BE~Y L — 7 T R— A3 AV THOFERB KR OTEIL I
TWRWEHID, —fdiEE LT, F03/ 33— 2 A LV TIEEEOIEH & W 5 fliE T
oeTrYrE LT,

# 16 RILRICEATHIEFYVTERIYR

E7VVT% I5H S
TITAN Energy #t BE (TRILF¥—) A& 201548 A 27H
Zenxin Agriculture %t TEBRRMAE 2015410 A 28 B

AINTEKXRE BHEEF RAERAEMZOEMRNG AR 2016 £2 H 24 H

Bkl (=L —) & : TITAN Energy SDN. BHD.

(TITAN #2201 0)

TITAN Energy SDN. BHD. /%, F& @B CEVILAG R 5 00 = kL % — B fif O =
YO=T VT, RE - B - T (EPC) 5 AIBETHY ., FRCHEEDON
A A~ AHEOHAEFRET RV X — 3% H O TICsA & Reo, [EREM, L LA (H
KOKRA T —A—T1— NA I~ RAT5EA) FEFORBIETHH D,

JICA-JST 7mv =/ b Thod [EMEHEMRRDIZD DR — NHFEHEIC L D 7Y
—URFOHE T n T = 7 N AZBNT, AN O — DT A VTGO AR i
TICEE L TWA,

(NR—= LT A )V THFRE DO = 3L F —F A OHIR)

BUED R — DA A N THFEEO =X LXF—IERIT, THNTE/BEL WD EDZ &
Thoto, RAT—HELE LTHIATE 25%ik%, LEIDS U Tl CRHEE) |
MR Z 2 % YA D ORI LA Z 721218, LIHNONAAL F~ ARA T —THRBE
EHETND, KA T7—THELNDERD LHNFIA THIUTIKRE - (RIEAR A 7 —TR
< (BIZIE 2000CLA R, 20bar LLF) | &K ¥ —E U HEREZERT 256 T bIER)
KOG B2 (ZEYY B2 THIIE= R AT —2hFIT 20~25%Z1[ 19°%)
TV, BORBMOH LI RN 2L Thotz, fHE~L—I 7 TiE
— LA ANVTIHO 40%FRE, $8« T F 7 TIX 60%FEEN, DX D p/3— LA
A NVERE RN LT BFMEERZEAL TV D,

PR—= DA A VR L D EEREMEIC W TR N T m Y = 7 F &2 & TRkEHME
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DT DFEFEARBI TN ONEEI N TV DN, BB OREEREIXZ N E TiTh
NTWRNWEDZ L Tholz, FHERBNEERVEB E LTIX, N—2F A VT
NEFRHICH D LD L (Bl E A—AEBEICEHENT. BHZ Y v R bLIREES
iR | BRELE L COMTEMEWGEIITEESH -V OFI= R L —8& (K
F29H T XX —E) MEN =DM o A MRk A MCRADARW D L EER%
o,

(IS—= DA AV THFRE = VX — OFEEF AT TORR)

IN= L FANTGREDO XN X —FIHE K D720 DM d—2L LT [Zx ¥
—BEDEWEREHML ] BARFIRTH D & ORMRENR STz, Fl & e U7
TIHZR VX —FEIHFCHEEL T, “DEE” LR VYOS v VT ¢ &
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[F4CIXAER 8,000t DAL « HEANAAEFE L TRV | AFEEITFELHML TS, [F
X BRI O 72 DIZIEEL - HENEOBLE Z 4hD 7223, BIEIZSMRDS 60% % b H £ T
ERD | FERIICIE T0% F THE ST 2B CTh o7, SMRIEIT S— 28, B
. WEMHEFETHY ., HHMEMIERM480/t (15,000 H/it) TOIRETH 5,
BUTEIXFZEE & LT, 2 ofth, JK% 45 FEOIEEI ZREG LT D,

19 < L — 37 23 Web http://www2.doa.gov.my/index.php/pages/view/377?mid=70 F8iE~—7 % [H
Web 725

86



(= IR A AR AR - HEAD)

[FIFE IR, 73— SRR OGS IEEL - HERORLE - IGe biT-> TR0, Bl
fETIE 1,000 =—F — (BXL%Z 400ha) Ll EOERIZ TEbIGD TS, 73— A
FECTIE 1 AHTZ0ER 2kg OBV T ARKETHY | WINEE B ETIIZER T 12
~15kg/ ROV 7 AEFEIET 2 Z ER3RO NS, RALTIZIE I U U L0503 E e
W, BE—hERA (R X278, BRINERZ) 2T 550 TRALELE 2
bNAHEDZ EThHoT,

FFERINCIT AR N — 2 A VTHGENR TE TS HERVENSI BV g Uik
LNz, 51, bLHNN—LERTN—L2KRKOKEZLETLIES (o Rx %7
Bto¥% 7 2, Ganodema) ZHITE HHEE N TE UL, =—XITFEFIZREWVE N
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BERELRY 5 5, 5%, FEEBREED 2 Ta R MNtEEZRR D,

KEFOMIMIONTIL, AFEETRES MM TREHEERL T2 65—
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[ COMRGEZ & D CTEATIMIMEE A LT TH 5 Ll S 51T, Bd TR
XHETH D,

PRI AV O R  JUN THERY: AHEER JICA-JST Yy e/ h Y —4—)
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BRSULER S v, 30 L Gl IR IR LA T) w7 ARERET 5, Z OlEhE
A1 a7 % BOD (ZBfRT 23 24 2 LT-BER OGS COD (27 2 b5t
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i% « F8E =2 — A (National Registry of Certified Environmental Professionals
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2) IEMEIGIRALEEREREE 2 N T A~ L — 2 e

TEMETB IR 2 MO ER 2 LTIk, =7 L—3 g URIEOMERIZEEREZD
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=V EERT AR —Z DRIZTEEIDBARIRTH S,
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— 2L EIMAS I L > THEF SN TN D OO, AL —F [ OHE 2 — A IFE
LTy (BEIMAS T U 7))
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—WEEIND E WO RH THELERE LT\ D, HKLEIZOW T, PERALBEER

2 Y425 THRE 1~24, V—h—3~4 4N EEZHY LT\ 5 (24 BE#EE
D= HAZARENES) . FPISB tHN T & IEMHIGIRMLEE 2 & D - KB o 27 2D T

THWENT OHHEIX L TWA BT — I —[AF OFHEIL /20,
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XEAHERE (BE)

THFAL ERELOTVLOD)

1.Basicof waste water treatment
(1) Why necessary wastewater treatment?

®  Mechanism of river pollution
> If the pollution substances flow into rivers, ecosystem balance will be degraded,
and it will not possible to obtain clean water that is necessary for comfortable
human life.
Many creatures (such as fish) are livin " .
Y (Such as fie 9 In the clean river, oxygen is abundant,
ecological balance is good

Oxygen - xvge We can be used

as drinking water
as domestic water

Bacterja as agricultural water
Oxygen nygen as industrial water

Good bacteria live,
they keep the river clean

A large amount of
organic matter inflow

If the wastewater containing a large

amount of organic matter (like as POME)

flow into the rivers, (Oxygen)

bacteria grow to eat organic matter. *;k.
(Oxygen)

When the bacteria eat organics, / i;K

they were consuming oxygen. /
Oxygen is lost a large amount / Oxyge!
from river water. organic ma \;K
Bacteria grow
while digesting the organic matter

Creatures such as fish will died
The oxygen will lost from the water,
and ecological balance will damaged.
« It is impossible to drink or to bathe
- It is Unpleasant smells
- It goes to the high black
« It can’t be used as agricultural water
« It can't be used as industrial water

As a result, the human can not be live
comfortably

Good bacteria will reduced,
Pathogenic bacteria will increased.
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1 BE (November 29)

Basic Course of Technical Training for Aquarator of Inspection and Maintenance

09:00-09:30 #A—T =>4 (4> +RFHY P30 REBE, 7T L—2H8E)

09:30-11:00 77 7 L—2 DRE (FZ TILERE  ERKEOFz vy, BEF
v, BREBEEDF T vI%E)

11:00-12:00 [EE] ERKEDFzvIDEODE—F—~v FOBREFIRE

13:00-14:30 [EE] ZOHOE/F T v I DHDE—F—~v FOBREFIE
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14:30-16:00 [EE] y¥—JIL DX
16:00-17:00 [ZEFE] R, S DB HOHEL

2 HB (November 30)

Middle Course of Technical Training for Aquarator of Inspection and Maintenance
09:00-09:30 [XEE] M. TET—X. 41 URFE. LET—RADHE
09:30-10:30 [EE] HEHED 7 fE

10:30-12:00 [EE] E—2— ATV, AAIILFEN - KENHLEAE Y MR
13:00-16:00 [%EE] 777 L—42 DB

16:00-17:00 [EE] BFEHADORH, BE

3 HE (December 01)

09:00-10:30 [EE] =797 L—3DA2TFUR
10:30-11:30 BHEILE

11:30-12:00 ¥ O—> 25 - BTIHES

DERE DT T2 M0 (RE)
1 URSEBDHEE (RE) 1 URZERBEEX (EH)

B 55 A FFUARAML—=VHEER
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SRR PR

Why Drver and Carbonizer ? Three(3) types of carbonization

Carbonization

1) Charcoal prOdUCtlon 1. atlower temperature  ~300 °C ~(New issue) !

(from sludge, EFB, PKS ,and compost)
and 2. at medium temperature ~600°C~

defined as torrefaction

2) Industrial analysis
(of the charcoal to identify as valuable)

Aug. 2016
HANSHIN ENGINEERING CO.,LTD

1 Carbonization at lower temperature

is defined as torrefaction (~300°C~)**

@ Develop the biomass having higher energy density and HHV *
@ Friability for easier pelletization & transportation are expected

BEFORE
WEIGH :100% 7 ;
ENERGY:100%

WEIGHT:70%
ENERGY:90%

Wight

e tem,
Energy (HHV) density increase at 200°C~300°C

Torreffaction color VS Temperature

IC CONCEPT ited from ECH repert Somass Pr-teatment by torefacion: H Boeriger Jap il at.al.

defined as bio char
3. at higher temperature  ~800°C ~ (new trial) !
defined as bio coke

or semi active carbon

2 Carbonization at medium temperature
is defined as bio char (~600°C~)

[©) Develop the charcoal suitable for soil conditioner

Facilitate soy bean growing  Root hair cover the rear  Much bio- char is
by root nodule bacteria side of the seedling growing under the
red line.

(2 Substitute with firewood to protect forest from deforestation.

=& 20 Biete I Fr—&mnE

No. Name

Organization

o ~ WO DN

MPOB
MPOB
MPOB
MPOB
MPOB
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¢ N MPOB
7 MPOB
s 1IN MPOB
o NI rrss
1o [ FPISB
1 | FPISB / Jengka21
12 | FPISB / Jengka21
13 | FPISB / Jengka21
12 | LKPP Corporation SDN. BHD.
15 | LKPP Corporation SDN. BHD.
16 | LKPP Corporation SDN. BHD.
17 _ Boustead Estates Agency Sdn. Bhd.
18 _ Boustead Estates Agency Sdn. Bhd.
19 _ Boustead Holdings Berhad
20 _ Boustead Holdings Berhad
21 | Boustead Plantation Sdn. Bhd.

it 2 F—0%F

B 56 Rtz —FK

3-4. HFERFEHEDOERELZBAICHEL. BNTHEICNA ., RBERBFIDOEELH

KITHE T HEEHKBITROKIEOBNEEZITS .

2016 £ 7 A2, MPOB K OVAILFARDNEE 3~ 5 /38— LA A VD BIRE E 2 K
HUZZT AL, T2 T L—HOEA LRt TRRO® 5 FERTT O F MBSO R, K
P CEERFICB T DHREBT RO RS KU « KB O PFEEPRKITE O SEH
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(v)yzm#E Y 2~ (K4 (Mr./Ms.)

CDF 4 AT a . HREKFETO A A5 AFTE A,

At BRI Sz

TKERD RS2 &2 FE LTz, YHTE 44 Tho RO RIZ 11 AITHA L

ZEIZEY, HESRIIEE L b D EEB TS,

1) ZAEE OB
(7) B2 (AHE, HE (BERRESNE) )
A RIDOAIRSZ NEBOMEIL LD LB,

HiE | KEZECTIEHT 58I 2 THARBEOR YKL % |
B L OBIGHEEIC L 0 EfET S
THH | OARFZETEA L BE) g - 77 7 L — 2 2B 5 Hiffian

RRBARXY v FORE (G A O E)

@ HAAEZEDFFSPARMLFELAT D & & 72 2 38k b (EAIRALER,
AL FEIZ L DA T T A)

Q@A FEEIT D BIGE AR IL OB E2 218 U750 ffa) b (i Bl
FOR T RIS . A A0 A8 - P

@5 7 AL (RIRTIERE)

(1) S A

2016 4F- 7 H 26 H~31 H (AFRIH(E 6 HIH)

AR, B

Ne | Name (K4) Organization (F7/&E k) Position or Title (#[ - J§ &)
Engineering and Processing
) ) research Division / Senior
1 - Ma\laysm}’n Paim Oil Boe;rc/i\ (¥ | Research Officer (mrv=71
TYT A AAANVERR) L TRRVEM [ v =7 )
—F %)
Lembaga Kemajuan Pertanian
) - Pahang (/SN2 EEZEBASEZY | Senior General Manager (2 =7
o LKPP, N—LABEEOS—L | P2 2T v FR—T v —)
AV TIRE)
Felda Global Ventures Plantation
(7=« ZTra—s39L - XUF | Quality & Environmental Unit /
3 . ¥—A+7FT7—v=ar (7= | Senior Executive (SWEERBIL=
WHE T N—THR—= VT 4 T4 v Ny=T7 78I T 47)
*) )
Felda Palm Industries (7 =/L Depatttment of Technical Serwf:es,
B S A F AP — (7 Plannl.ng &Wor.kshop / E)E%CUtlvel
4 - Chemical Engineer (#ffith—t

TV E T —TF « R— BHETFS

) )

AU | Y T T 4 T Ak
o=7)
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Name (KK4)

Organization (FTjE Ak

Position or Title (&9 « &)

Kulim Plantation (7 VA7 T
—> gy, Vaks—ILMNLD—
LNtE. 3 TG FTH)

Engineering Division / General
Manager (= > v=71Y > 7

HPR)

Johor Corporation (7 3 7x—/LJ1
SRR, BRI Y AT T T —
va VERA)

Bussiness Development
Department / General Manager

(FZEPAFEEM | M)

Johor State Government (3 3 7~

— LN ES)

Engineering & Plantation Division /
Senior General Manager (=¥
=TV TETT T —a
/=T %I ~vF—T
—)

Johor Corporation (2 = 7" — /LN
SR, BETIZZ ) AT T T —
va VERA)

TPM(Technology Park Malaysia)
Technopark / General Manager

(Bl ~— 27 B &)

Terengganu State Government
(kLB MBURF)

Engineering Plantation / General
Manager (7727 — a »Hif
i I e P )

Lembaga Angkatan Tentera

Malaysia (EHA4#94) k& | Engineering Division / Senior
10 Boustead Holdings (77— %7 v~ | General Manager (F4fiEBF / +
RR—AT 72 RERE, | =7 V23T~ F—Tv—)
N—=L A A NVFFES FFE)
Lembaga Tabung Haji Malaysia
(B EEERR) | 3k TH Senior G M (v=7
11 Plantations (TH 77 > 77— = enioreneral Manager (=

v BREAN—LFANARZE (T Ty
) )

TR I —T p—)

(=) 1V FxaT7L6, BHEER
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BAXARERELES | 4o
aft B2l Pt EAEBNE @ | e
§§§
RS R U
1/25(8)
23:50 ~ TL—I 7%, 22687 15EEE
. N . RN W wer |Z3UF0 REC
9:00 ~ 10:30 | A% | ABREPBOA VR aY SHUFJ H—F &0 UL R
10:30 ~ 12:00 | #3% | DR EOBHKIFEA HWLEAL | o
7/26 ()
- JICA/SATREPS D2 i . .
1930 15:00 || SpSATRPS 7B Y T MR AMIEXS Ko %38 [
15:30 ~ 17:00 | #% | B AL OBIHRIEA HfEEBI #am o
KRR BIHEH EREH ;
10:00 ~ 11:00 | #% |KERERBHHANEFHERRR | SRREIL—7. Kk 12 |aim|SRAsHNT
BB TARETINE %
/210K
1400 ~ 16:00 | R | RATRTARA > 5— - Sabxm  |ZOTL AR BERE | oaleas
; N AT
7/28(K) | 11:00 ~ 16:00 | B2 I‘EZ}S{%E)%EEZO]G (R—rAyEEHE MURGC §§ﬂ!—%%ﬁ§
e MURC
10:00 ~ 12:00 | R |@ATN\KAAFTa0d—t 42— Jie 3 BARE|mEFRE AT
7/29 (%)
14:00 ~ 16:00 | 5% |REBAMWR - KETIH B A %5 |RERK LS
10000 ~ 11:30 | B2 | ART %A% TammsTey KIRTRKE £512 %5 | AR A
7/30(%)
11:30 ~ 12:30 |#%|s0—Dvyz—500y WA "
1:00 ~ TS
7/31(8)

2) EhRILL OFTA

AN LI A2 ANTEEI Tl ST E L TWe 11 4O MENFA LT,
SINEDFTRT D /3= LA AVt - REOFTA T 2 LA AFT 5 &4 100
T (=7 2FEO 14 RE) kY, FhA v RV TICTHE2FAT 5
BELH D, TNOLAEEOHINREHRE (BIHEAZ FET L0 ELITERLNS
R DY) BDERSMETHY . HAfTET &2 0L LA RIOESR) & IEFIC~ >
FLEEEBZOND,

W HIE B RO RAELOEIMFEN (L) | ZHRBIZKRIRS., 5Ehick
\F % T FAMIREAROHIE « BER ORI, = H BIZERRSITHB T D EMHRR,
WU H B IS A A A & Berhsh DT 7 7 —Z OFEMRE O Ry LA
HIZKFZHT D 7 ROWRN & BFLEENRT Cho 7o, Wiho7e /7
LTS SMF TSI L, BRRH AT 7=,

R~ L—3 7 ORI JH b OFFiE A% & 5 OBOD flld Bl filsR b (Rt /)
Wb - 77 7 L— 2 THRIL) . QBB LS ~D /A A I A RINEEE O FR & B
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I (AAREMEZED T LY LSS F 0 A% RS TRIE) . @HE KO Bl
A B XL OFAKERICE W T Y BT OFHRINE) | @Rk
T4 AT —Y (it w) TH~OHIRE OuUNTZERY: - LEkET LB T
XIS) AZHOWTELAE L, SRElo7r 7T MITHYOFEEIZISZ bz T
20 eE2 65,

- WL ONRDOT R T T AICBWC, BadEICBET 2EMA RIS, PRI F
BV — AFENRI ST, SRIOHHE TIIHEMT &2 Fl & Lz & 4
BEIZOWTIE S E Vit T ooy, BANEBELRE LS, 7ar 7 AERRIC
BIFoRERE ST,

- ABEIOSNEZ, B COEMERELITO R v a /b, bl Ef & it
LEVRRZHDRIFT TN,

BT LE OR%F

KBRFFAT
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RIRIEXZE

3-5. AIB/ELa—4—RELT, N—LAMNEXBRERAITICEBEN S FT—F
ERET S,
1) MPOB EHEDF v a2 F bk 2 F—I28B1) 5% LIEH)

FRELHICRIT 28I T —TIERV b D0, 2016 4 11 4 29~30 HIZ MPOB 23R4
TFET 5& I J7— [National Seminar on Palm Oil Milling, Refining, Environment
and Quality (POMREQ 37 —) | B/ 7 /N7 — TR sz, FltEIJ)—
I3 MPOB D5 SN2 BIE LARGEETE 3, TOZ IR — LA A NVEEDOREHR
BHE . KOBEET 2 BUFHKERESARIEEE & D2 INE TH %,

T I HGEIL T E R o 7oy GthldashitiE e 5 MPOB U —F v — & oA
WHIE L WO IET 77 7 =& &M LI IE G IR BIIEIC K 5 /3 — DA A NV T4EK
DY EWVIRBTORRZ —FRER, K, OREC fIZ L5 7 —RAEREITV,
W RIEENZE DT,

BRT—X KRS —FR
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SiEA - DT 255 (ZLDERFEHY)

MPOB & OEFEFZERENE R TELZ bbb | BB ZHNRN L, B HIZE
S DO/IN—= LA ANFEERRETCT 77 V—F 215 H LT IE MG Ve BRE O 21T > 72,
RAL —HRNETH HDRIAER & LI ERET — 2 I oW I b B <,
St DIERAHATLE S B O TEN 20 HRRE L ARIZHN TE L0 E ABDOET R AR
BRCHT 72 M & LT E T ET OB ZIND =,

2) VoINTIEE (A= B R—AFANVTE) 1285 RIES)

AREFHEIZBIT IR EHED 2T, AT T 5 JICA OB AR R B o S [F1$ 2
Toh b SATREPS 7'r =7 b [EMZERMER 2D DD NN—AWEEICL D7) —
BFOHMET B 27 b (F—2 ) —F— M TERTY: AFER) L oW@axs
BRE/HRT, R7evoy BRFEFETHE LTSI AMNCH DL r =0 T /=LA
NTH; (KPOM) I CX=F a7 777 b—2DOFELTEL AL —vary, KO
SATREPS 7'v ¥ =2 MITHME LB EEDTDDOBMM Y — 7 2 a v FIZBNTT
T L—H DR EAT T,

PSM TIEEEIZIT U C8— A4 AV TR O SikEE BOD 1 20mg/L 23 H
INTEY UNBUFO ERERG) | i CRERIMIFEN TERNF/NTIE £ L
FIELTWDZEmb, 777 L—2OEHN (a3 SNLRErHLEEZLD
niz,

201743 H 28 H~29 H (28 Ha# ¥ LTk I)—, 290 HFEFETHTTEL A
Fo—vay) OU—2rva vy 7T, VoINBRRRE . KRZEEGE (SIHATE
EE90N) o, 17V =@y FIUCHE LcHFiio—2 e LTT /7 7 v—4 %
TR U7 iE VG R ALER L 2 R LTz,
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D—4<3v 7 FOS5S5 4L (G

298 TEVA ML= a VB, SASNETIT7L—8 (ZO®%. TERME)
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(2) EBXBMDZERIKR
AKEEOHNTH D, YKLBEOFEENEZHNE L (27 L —2—K QR ) —v
B8 & WIS TEGIR U > 27 A | R OBEKLERG e S OfF Mk a By & Lz T2
7w VbR . MERa 2 R0 EMIC BOD i 20mg/L DL FOFEBICTF 555
WP FEE LTHEITHD ZEHEGE] T2 &, KO TRBE - Sl k%X 5
ZLITRLT, ZOHMIZFRICERLTELbDEEZD,

(OBOD 1 20mg/L DEFIZF 5 20T TH D Z L DIEE
BOD f& 20mg/L OEE (HAKENKFHMELZBE AL TWDHE1E, FREFR 9%
REEEE) OFBICHFESGT LGN E LT, 777 L—F 2l & LIigtEGIe st

EOBAZXY | RO &S Iefi R 21512,

F 21 KEZXEOBMOERRR (BOD EQEFHADEBE)

BOD {ED KR [ I+ 7=32%E

TOT7L—2BAICKHHE

BREH#EBIOTE

PERTT AU TR ik © BOD B A3 15
KRB JFEHEE LT, IEMEBIRIC A5 708
e VANV (I GAVI AN

BRE{GOXIERE
TI7TL—FDOBHEANILY, JEDIM
b R RO EEH DS £ TOR BT
O —LAB STz,

F I EAFIE R ITER A TIE 1.0mg/L
UTFORETHT2EZA, 77T L—
X AT 6.0~8.0mg/L (5 1 #1) 12
FCHRFMBFBENEE o722 & BRGE
Iz,

ARL—Z OHEBRE
TEVEVGIEDREN A BB S EHI2HTD |
TR —Z DFEFORGEARIT KV #E Y7
EHEBTOIR,

AR L—4E [T OEBRHBEE

e N BRI 22V B oo 2 [HD
TEMEBIRA N L — 2 HEEIZLY 38 4
DIETEZEN L., ZhETIEHEICE
W THEEZ I LT o 121k
PEVGIRALER D BB B IEDHE % |
EEOA R L —F 2RI L TiTo 7
BEEIRKENWEEZLND,
HbOoETHBE 0/ 7 AFHMTHE
JEFTRE CTdo 0 e KNI S D,

B#RF/K BOD20mg/L DERMEIT+T

BOD {EDXIEIEE A~ D Fisik

I DA VTG B D B R ALVER K D B
HfilE & L TREr S Tungd 20mg/L @

TIT L= ERLE LUEEEG TR
FUZBW T, YYHIETH D 95%FEE D
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FHIZWT T, 22 ZGICER | BOD A OREICK LT, &E T
T HEMOMSI N L E N TV, 93.1% ™ BOD & ffDERE % 2K L7z,
W Tl ik © BOD I EAT
i <dH D 100mg/L ZfEFIZTFEDY
20~60mg/L 2~ L7,

7R BIEVETG VR AL TR 0D #% T F2 2 FEIA R
@ BOD R4 FRZE D 1= 30 D LIS 4 i A
AERET HZ LT, BB T

BOD BfDI LR HRENTE L LM
ESIND, ARy hTOHYHERTIX

IR ARY BT 76.1~81L.1%FRERTH
ST T NATHONT, FEEIRIER S %

brEd 5 2 & CTH LI 86.3~92.8%
FCEBRERENM LT D RN RSN
776

@A T v VHROIM LI OTERITEORGTE BT E O MR

ATy VHROMIAE LT, kx2S CTORIRERZ 32hi L 72/ ], Faeo
&9 el 2RI C & D RTREME SRR STz, RBTHLRIGIED RALARIZ DWW TR, W
THUOBEEFIZBWTCHIFANKRETH - 7=, ZOHE & L THY DR IR T2
TR SV LREEOIGIE~DIRADND IR D570 L E 2 b5,

Flo, BIHITOA 2 a—I2X0 | b E = X —F 71306 - TG REM &
LTHHT2=—-XEH5b00, =T —FHIZOWTIT LI G OIUE & 4EFF
FDOEFNDEE > TN & JEEE - HEERRM & L TORMTIE XL Y @i A
BEIEELE U COTEAFREMEILSH 5 b O DOHHEEGEE OBAEMEZ R T ILERH D Z &
M ENEE L BTN,

HKALEE B R F DB DA R % ATy URILERRICE DR
TRAFX—L LTOFIA * RIEE TSI T Lt TR TER &

Hlez b L T ) F—FE A2 5 D NDBERFEREIZ LD . T LREROPEK
ZET, BB LTORMO RN S | ABIGIRIZER S NSRS ITL <R
27, <L BREHEIZIIANE & Shviz,

-{H.L EFB & PKS [Z- DWW CIHRIRIK T
DRALIZ TRV F—F O L3
Rot, BALBEHMED FTREMEIZ H 5,

bt - HiReEM e LTOFIA - JEEEE LTomEtE, E5F (N, U
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TBIRDBRALS 72 13RI L2V kBT P). BV TAL (K) OFHRERENT
JEEHME D RTREMED B> > T2, VALK o TIRE D,

W% OBRTH DEEEHER O
NPK Otiis L% 231 Tho., A
BEAEELD U BB E LT O &
LTWDZ EDBfER I, B
AOEEHE L CORARENER S 5,
PEAMLERS & L C ORI c ERI T ORI W T, EEERAL
B T O RILIZEB W T, JEMERMERIC L7k & LTORREELE D
TV CEEMERIEM DGO D & fE S DX PKS 7215 Th o7, (DML
. ZRODYPEKLEEOWAER] (R | IRk T Bm v R & O IR & HEFF
DFrZE) & LTHIATE DRt & - T&ERMNoT)

7, - PKS [RALGIC TR AR 2l L
el 2 A, FREIRNHN—LBHEKD D
27 A FRIIWE L b O LI
Iz,

@/ — LA A VHEEBIRE (ARG, - Bl oz R ESE & S KA D

KREEZBLU T, N—LEEICHADLZHEREEO AL L Ol - T 77 L—4
L& LTIEMETBIRALBR OB M R 2 2 < FFO Z LN TE 72, MPOB ZIXU® & LTz
BORMIAAS (MPOB %13 U & 92 BURFHERS, INBURF, R¥8IRE) 720108 EE 64,
= DA ANAZED ERERE (KRB 7 7 A, KAHEFTBOBINEE 7 7 2%) | Bl
FHE (N—bFANVIHE - THKRESO THEREE) | SHICAL—% (%L
S OYE KB A 402 3 D Hl . (FEEHEE) (CEL E TR BMESEHEONT
ZEiF, AROBRICHEGTOILOLEE XL XD,

R 2FBEREZELC-EMKRELD

Pefibpks - MRS 53311 PEfih N2
ARFRIEHETEE) 2016 4 7 H 114 (BORML, BAREss)
FRL—2%E (5 1E) 2016 4= 3 H 174 (B5ERE)
F_NL—2HE (5 2 E) 2016 4 9 H 214 (BGEHE, AXL—%)
Rk X — 2016 4= 8 H 214 (BIGEHE, AX1L—%)
POMREQ &R 2016 4= 11 A 204 (EAREBRE)
POMREQ %% —¥%% 2016 4 11 A R (&S 200 4)
AVTF AR == 2016 4F 11 A #1204 (ARL—%)
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=T —r gy 2017 4 3 H 90 4 (BURM|, A& EE)

%72~ MPOB & OILFERFZEDE T N — LA A NEEDEE 5 RY 7 A (POMREQ)
WCBWCHRAY —RBEEITHT-Z LIk, A% LIRME DM N ERERES L2 T
MPOB (2 L 2SR TE et @2 & b, FFEICET 5,

@HT =7 U 7L O X D HEERE A T T A RHIOffEsT
T4 (1) OIcbidmy, St D=7 Vo /¥ & bICARFEAHEE L T
722 LT, IRCAREIBERE, B L - BREMERE. A T J v ARERE & BLHLA ZEM O
REE LTEMTHIENTE L, WTINLEM TOXMENRDONHERETHY . HA
D DHIEN—ZATIZRIE TE WD, BIMEZES ORISR X172 Z L IR E W
R THD, FRCHETL - RE, AT T AREERT 77 L—2OERIZRA[ R TH
LEBZBND,

() FRFERROBERMLR-TFM

(7)) ERETHZEEYL—FERNICE TS MWB AEEST L2 3—47r—XTiHLET S

EITEY N—LFANEZLHE~DREDENAFTE S,

MPOB O }iF# 38 U T, L /=LA A NVEEICARFEIN O TG 2 M52 L
(R0 {50k A N THBIIRE 272 AR FE OB O M 2[5 a BT
T Ebns,

Ao Y . MPOB & DKFEBIFEDIE T, N— LA A NVEEDEL DLV ARV T A
(POMREQ) IZBWTHRAX —RREITo7=Z LK, IRAE) D E R G L
72 < Tl BOD i 20mg/L OFEFIZHERT 284t & LT, MPOB IZ X 5/
IS E R CE D AREMER EV,  (38F X A bL [Improving the palm oil mill
effluent by activated sludge process using Submerged Mechanical Aerator /
Agitator YAHAYA HAWARI; IKUMA SONDA; HIROTAKA KAWASHIMA;
ZAHARI MOHAMAD | 20)

FIAREHITBNT, R 200 N2 b R ST S— AEREBURE IG L TR I T —
RUE B L TCHEAEZF OB A/ TT 77 b—2 2l & LToiEEIG IR o 27
LD HAToTee /=LA A NABRFEIZ O T HE LIR30 THHA AT 5 &

20
https://www.researchgate.net/publication /312521571 Improving the palm oil mill effluent by activated sl

udge process using Submerged Mechanical Aerator Agitator YAHAYA HAWARI IKUMA SONDA HIROTAKA K
AWASHIMA ZAHARI MOHAMAD

127


https://www.researchgate.net/publication/312521571_Improving_the_palm_oil_mill_effluent_by_activated_sludge_process_using_Submerged_Mechanical_Aerator_Agitator_YAHAYA_HAWARI_IKUMA_SONDA_HIROTAKA_KAWASHIMA_ZAHARI_MOHAMAD
https://www.researchgate.net/publication/312521571_Improving_the_palm_oil_mill_effluent_by_activated_sludge_process_using_Submerged_Mechanical_Aerator_Agitator_YAHAYA_HAWARI_IKUMA_SONDA_HIROTAKA_KAWASHIMA_ZAHARI_MOHAMAD
https://www.researchgate.net/publication/312521571_Improving_the_palm_oil_mill_effluent_by_activated_sludge_process_using_Submerged_Mechanical_Aerator_Agitator_YAHAYA_HAWARI_IKUMA_SONDA_HIROTAKA_KAWASHIMA_ZAHARI_MOHAMAD
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MBRELT, N—LAANEELEOHKLELAIL, RY, ChFETHEAIC
BAROH--EBFEFANEHS, IL—FOREMGOMLEICEST S, HKDE
BTG, EZEYORIREBEMHAZRET S LICELHEET D,

SERE L35 O AR DO FFRE W] 2 FHE T 5N DOE IZK 4 2 HICI N T H
DOE L Y st 25 eiR 0% IC [HAROHIFATEM Lo RTA LTzt
W] EDa A RbH D, ARENCHT AU FE O, I DOE 5%
R RIZTHRPERE L, BISERE - BEEPLETHDL LWV I N—AFA VTP E D
BUREREIC b SN2, 7 7 7 L—Z TN R RN L0 Ry RNICITERE S
R (B TAROILEAE 720 T, 2RO IREBIRE LUERAEND) Z &ML
e ZA, HRERLI,

INETHS - v—a R ML RN — AT A VTHICHEHANTE, 2o Lo &
BOD & 20mg/L \ZE#k T & 2 HAMMBFLEL T Rdo 7728, JEARHBIO LIz oW
THAT YV a— /LBRENRIKE 725 T s, REEORUIEDHEKBHITRL, & OUKER
BOWFIZORNDZ ENHTE D,

BEFEW) DEIRCAE BRI DD T AREETIERALIZ X 2 RAES AT 2488 LTz
8, FERE T3 OB TR SEIFEL D IRALIC DWW TIRIR B D - T2 12 O F 0 72 R R 05
SCE o Tz, i, PKSX° EFB, EiETHO I VR A MEIZOW TR R X —
RSO RN S D Z BN oT-, EFB a2V RA FBRREE 72> TS T
LN THY, b THICHEHATE 2 AR D D,

(V) 4EIC, EEXEREBEAOBEVDFELEFLRIL—TFICEY ., HKREOSE
LEEBEEAEDENT—ITHLH ., HKLEICET HTRAMADLEEZEAMIDS
rm(nwt—$(tomwu 55,

PRI 280 AT 5 7o 012l Bl CHOKUR TR ZE 8 - Liid 24 XL —4 D
ELWﬁKﬂﬁfbéoHK_kwfiﬁ%%ié@%ﬁ&#%ﬂ%ﬁof“é#\
L— U7 CIE@EEBE 22012 BB E~DEE T 2 77 L UIMEEL TV,

AREECEHEENMER T 07T L (AN —FHE) 28 EiiLi-Z L2k y
IEVEBIRERE Y 27 2D L0 L WA R —2 g U ~DFHENEFTE 5, 28— L4 AL
THTIIEHEBCR Y RIBEEL W ol A L X 2 T — QBRI N B 5% JEMETS TRAL
AT MMIMAT 2HKROE &L ENENT D, ZOTORMETICED DO TIE/R <,
TRV —F DR & ORISR IS KD B D,

FELEMARERARXL—FHE T 7T LR LI LICL D 5% b o S— A
FANARERL TG L THRH AR 7 0 77 Lk leoTnD,
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(4) BAEROHTRFE - tEiFE A~ DR
ARFEETIE, BRMEVIEKOT 7 7 L — 27200 Tide < BmEIC S 2 K ALEE B ik
i A—7— CRFEAZ U — T3, BNESR) OMGEZMAGDED ZLICED,
REY v 72D & & BRI T DA 2RIt L T D, E7- JICA H/IV2EiE
SMEBISCHE - FAHERE A ED 237 NV — 7T DB L bIT -7,
ZOML, FRED & 5 7 AAREN~OREFIEMEAL - #dEVEEICHEBR L7z,

(AR FRHETE B 2 226 & L 7= 5 k)

AIFATEBNZ 33V T MPOB 2330 & Frd 7o TLEEIN (4 v RIS | T3
AN T ONT, EEEAARME (FICKEE) PENZRNTOHMEZREL
2o ZOHEMRIT OB EZEY~L—V TREBAOEHNY E L TWEEELHTET
W5,

HUMBEREDFFOHEAMIZ DWW TR, EEYZEENDDORRIT T T ehoTc b
DD, AFRIFIEIEE) TR T3 RZFFHEIC MPOB 23BE/0 & 28 7o A REPERINA] (8
FOVREE) | BEERINA W mR) EORIE1To7,

(KBRIFF & DI X 2 EHH#R)

MPOB L9 HAROHF/NMEEDEFHMZ S HITENM LTI LWEOEFE 2% 5
IZE o7, ZHUTH L, AFEECH N0 T D RIFICHAHR L, T oKL
HIRE O /MR BN T 2R 2RI D bRt o2 L Lotz (AL,
W) e A — DOV TR D H 2 L) .

(K5 L D)

RTER D@ Y | BT 2 A b — X BE AP B T RP LIERY & i
iToT-, RIRTERFIZE o T N— DA A VERICRIT 5 EE 23 S
Ehpolz b bz, B (UPM, URKM) & DOERZBNITZTZZ 8, Zhb a3
e L TR O FTREME N A T2 2 ENEMALICET R E LTEIF b5,

FBINEE E le o Tz = T YA N TOHKIFENIZIBWTIE, JUN TLERF &
DEEEZK D Z LN TE T, JUNTERFNT & > THEHTIGITE A FTRE72 H AR D
Bz H7 iz, B EEFITRBA TE 22 LIk &R VD,

(5) RIFHREE
OFEERATDIKET
ARFEEOFERMIZE L T, EREE THOPKLEICET 5T A £ ALERRD B
HAREMED N B 2 L WFRTRHIC L > THIA L7z, AEEIZOWTE, &EtKEOE
FRBFRIC B W TARZ G L @& I3 1 » ARETDOE S OERFA 215615 &

130



DZEThHoT,
FREbRE, THRHASCHARRE., SR E~ORELEZBETHMLEI RN LA
Y 5 LB L7z,

QEBXEHREDREHREMEEFIE - 1A

BEICEDD 7 A RO TIE, RAEM « 21554 (Ministry of Natural
Resources and Environment) ®E5i/s (Department of Environment, DOE) 733
BT HEENEY: (Environmental Quality Act 1974) ([ZHEI LTV 5,

PRZA LD THOBRELITE O LT 256, BEREIC K DEEMEE 11 RICHE
Sho7M48r A2 (11 RKTAVLR) OBGHAARTHD, N—LAANVTHOHR
EIZBWTH IR TA B AR ETH D,

PR—= LI A NVTIRIKRTHHAT A B AFEHE LTI 11T B A 1HEEHTH
DI, X DRBEC BT > TIH THOPAKMBZ OFEH I &> T, Q1A To
74 &2 (BOD5,000mg/L) . @&t YE BOD100mg/L TO T A L A, &5
(NN STl S 42 @t Jo oD B B fr 42 B 23 i\ sk T U 20mg/L O 3
FORBEDER D %,

TA v A EE 52D DR RPKIR L @O/ THKOE £ 723 &
B LS ERDAEEREOIN] 3® 5561213 DOE OFF ] (Witten Permission)
MEEL 720 [BEFEOHPKEN S OHKOE £ &2 E L EX D TY; - B -
RIFOBANLHEN ] HEKOEETITEmZE LS ER DEREPKLILL R T DT
77— ] 15V TiE DOE ~?Jsfti (Written Notification) 23 TH 5 & HLE
SNTWD, 2B, HEEkIFHINO DOE A7 4 A TH %,

QFXEMLOBRERUVHE~DEE

2015 4= 8 H 25 HIZ/3N D DOE A7 4 AZHBWT . DOE (N M AT 4 A)
MPOB, FPISB, KO HAMM I NV—TICCI—T 4 T &L, SROT7 77 L—4
HOBANIET 508, UGl £ 723 mHOMEMEIZ OV THE LT,

DOE K07 77 L—2 KRR Y J —AEEDEADZEII OV T EREEE - R
&0 | FPISB X O'H A 7 V—7" L 0 205 CRIZ - i 217> 72, £ DfE%R. DOE
BHKOEELITEEZEZELLELZD O TIEARWV LR L. FPISB ®H HERAIZ LY
BARE, ARV a— VoML BARROE=2 Y 7 %179 Z L TiFA

(Witten Permission) F7zi3JmHi (Written Notification) DOMELAR & fbawmfHT
b7z,

T2 ) IOV TIEYD» D EIEABRO T THE SN TN DO TH D, £iZ
X & A4 Y = —/LiE FPISB 75 DOE (2% L CTEEIZIRH &, TS I1358 T Lz,

131



DREBEHERERE
AKEEDOFFEABRO—R &L LTHAKEDE=2 Y T &HIT o7,
AT TREDOR Y REETHEMNMTOR TWEEY (f VX2 7 —7dKEorRH, % 2
) BV TCITEREEEZ — BRI — = LI — A I RZ T bR b o0, @
(565 1 31, %3%)?iﬁﬁ@ﬁ%%@m?@éBmﬂﬁwm@L%?EotoF%
&L CBRER COBATIESIIME R CBEFTCETBY . BE~OEEII 0 & ikm
dohsd, B OO0 15D 2) &)

(6) BXRDODEXEHEBFHEDBIIMNEBREICONT
(Behr7E 1)

AREFETIHER LMoV TiZ, MPOB (ICB#E#%IC MPOB 75 35F T I K%
L CHEE ] S D86 & . MPOB (2 CRIFERT 2861253 v 5,

TIT U—Z b LIZIEEBIRAER Y 27 LAk 280 (7771 —4,
A7V —r KA 7RG X, MPOB 2»5 FPISB (Jengka2l T.35) (ZBi&
S, M U CHEARMLERR i & L CRIF S5 L RIFIC, MPOB 12X by a—F—A
&L TEKIEENIC BRI S D TiE,

Z OIS (LR - IRALIE, AL — X BEROFHE#I %) (220 Tid MPOB
DOWf%Et v Z — I CRIH SN D TE, MPOB CIEBLEEAT OBFER 7 & 2 D E% /e
yvarD—o2L LTEY, REBHINIZHIZERICTI R LV TONZEN ST X b
TR LULTOFEFEETEIToTND, £O—H & U THIKLELE | BES 54
ZRITTEH S5 HiA I,

(7) SEDFEEEXINEK
ARHEIEAE L CHIA L3R EE O ORISRICOW T FRLo@ v
GRBIETR LD 2 &2 2 — L)

DOE ([Z#®TA » # B a—&4T o L ZHEFER (2013 4 11 J1) 1213 2014 4
WIE SN D HIAZTH D & SN T iRMEBK ORGIFEMEE CH 523, 2017 4F 5 H BIE
THREKETH D, 2016 4 11 H D POMREQ & 27 —Ti% DOE X Y tkiED#E) &%
L TVD ZERBAINTEY, WEFEERA Py T LTNDEWNH Z LTIER
Wb DD RRE BB ORI 3> TW A RITE O 20,

AR U CHRISR TR NS DD, 77 7 L—H & UT-iEME IR Y A 7
273 BOD fif 20mg/L OFEBUZEMR TE 5 2 L 252 #0252 & T, BIfRE OIEHIE
X B AEEN— KL% T 5 Z s IcEH 535,

132



(LHITHBT 5 H 2 OIFKHER)

DOE (2 X 5 /83— AT 2 & ORIEIEFRADY 70 o ZTRAIZNEI L L 725> T
WD T8, il D S— DA A VT TR BOD 0% ORI (COD iz &) oF
=&V U ZIFEBETII AT TWRY, Z072H H % ORBKERIIITHOI TV
VY,

AFEOA XL —ZHBEICL > TIREL TV D B & OALERK ORI % 0 5 & BRIE B
ZEET S 2 L0, fE R ERER K OKEHEE X2 5 b0 L b, Hl 215
FIGOHE, (GIRAOHE, B, FIR I OHE S O LA S 72 A 8 B FE
BEL DNR—LAANVTHIZET S Z &1, BB AZFF-72< THHITLCHEE
T&5, CORFEEHEOBEAEZITY 2 & TRER LIZMHETEL L, ZOHFER
R LTT 77 b—2EAOVERRITRKRBICRIEIND Z LT,

Fl&EfiE, ARV —ZHEOEMAEMRE LT D &, TR ke LT
FRN—ZHEEEMT D EMEELUY,

133



4. RBEEEBEDOE DR ARRE

(1) SEORZEICEITHIEC R ARBEADAEE - FE
O ¥—4vy ot GREERRURBESOSTESD)

BELRBI—IFANAEEORK

YL =T DON—=LFA NI, RKFERICED2ZTHERERME | ML ERITED
HMRRERICKAI S D, 2154 RET 2 RFERMBIET, HPELFEEL TEY,
JRBIESFIC RT3 2 EH S @V, Bl BALo FELDA 7 v—7, SIME DARBY 7 /1—

ﬁ\MHBk@&ﬁ%% TRWTHREMER Z R L, BRBIEN,

FD-, H—BPETIZ MPOB O H L5 — g 2% —24 (TOT Z¥F—24) %
%%L\HHDA7W~ ’. SIME DARBY 7 /L — 75D RKFNE TEOEEE X —7
FeTd5b, ENLREOHFTDOA R FTV:E?%%&) Bz NG L < OTHIT
BT %, TOT AF—2DIEHO-HIZH, BEHHED TS5 MPOB #7EE & D
AMERF L, AFEL LRI @Q%kaﬁé MPOB B O SCHREIZ T 53 5%
DEMRAERT-T, AFEELZBUT, KF - PREELOBAELHOILENTETED,

T ED D THEAN— AT 30%RELIRA T H2REFLEETETNDLH L LD,

B, L=V T ONR=LFANEEORITIEA v RRUTRMMORIEIZ BN THF
T D EEND RN D . FERIIZIZIFE UK N—LF A NEEDREAIRA R
X T ~OEMN b RFTT 5,

=& 23 IN—LFAILEETIL—TOHER

FETN—T4 B | IRA TS CE=)) (A F777)

FELDA 7 v—7" (REAH) O 69 T4 58 11
SIME DARBY 7 /v—7" ([H) O 34 T.4; 25 9
I0I 7 /v—7 (E/) 15 1.3

KLK 7 v—7 (Ef) 14 T35 8 6
Boustead Holdings 7 /L — O 11 .5 4

TH Plantations 7 /L —7 O 71 7
LKPP 7 b= (V3N ) O 6 L3 6

FELCRA Berhad (R bAE3) 6 .3 6

Sarawak Oil Palms 27 /L — 7 6 1.5 6
Kulim (33 As—/LM 23th) O 3T 3

TDM Berhad 2 1.4 2

134



BAEWE DER
LA EDNR—=EF A NI TIIZEROBRKN T 77— 1T X 585 2 HEAKLER DT
b Tk v, BOD iz 20mg/L £ ThHRET L Z LIZWNETHSH, F7- MPOB & DOE
75 2012 4F 12 H £ TlZ4T7- 72 BOD fii 20mg/L UL F & EB T 572007 41— ) T 4
A BT 4 2TBNT, G (FEMETBIRALER D 1% TARICIRALER 72 & 0D AL FR 2238 004
%7 5E) OBEANICBIT HROFEDHA S NS TN D,
C R EER OB TV T BOD E 20mg/L D722 E ) 72 IBSFIX#E Ly
C R EALBROE NI T M OREERENMLE L2 XTIy =7 a X b
LI LD Z LD, NS A A NREAASOEEAH R RE N
- Ry R OFEE, AKOKE DO —E(iL, AE TREO O 2 EkIc
Lo TRAEHE

F7o, B LRS- DKM TREAY X o 7L L TR AT AZINE L TR LF—
FIHT 2 E &I, PRTOBEEMERZIRIKRL &5 & T 2HM b FIEERICH Y |
MPOB CTHIFET —~ & LTHEIFT LN TWAH, L, #YemiRED A 4T A%
RS ELT2DOEN ) UNTOBEPRLETHD Z & Bl KRS v 7 Of%iE
WHETHDZ %NS, B BEN0HD THTLMEH TE RN EW ) fEE
iz T\ 5b,

A N+ SRFEFFE TR LI HiE, TR OFTBIC TR Y U — ARE THHE
W &l (SS) ZBRELT LT, RERICTRIRIREK - N 2F>T 77 L—
2 % O TR (EMEGTRIE) 12 X - TLEMIZ BOD fE% 20mg/L UL Rz LT,
BEHPICHT 2 AT ATH Y . KRRSENLEZDO LWL LE LT ToH
HEE A,

S BT, AR TRERCA 7 U — S EEN G 0 L EBAEED X T v VR
a2 EAL, THENLRET DRI NS A~ AREDOTEH BIRE L TV D,

21iH i : "MPOB study on mills compliance with BOD 20ppm Requirements” Dr. Hj. Zulkifli Ad Rahman (2012
11 H ® MPOB D F 3 a F /& 5 —TH 5 POMREQ EH})

135



GIEHST — 0

MPOBHESZ AL IR

TR e

AEZEICBITHIRE-

[ 1 RA3yVEYE J

K&

(B 1fiHit)
I zsusum e
1. RSyPEYE 1. AZyIEYE EES D N ASvPDRIEE |
=i DERTVD RIYTRILEE)
[ 2.4 'J/7+/I~ ] [ 2.9 ')/7-1-» v v
BRFHE ., 3
(SE'FE” BEFE” H—ULGRUE J e
3. %ﬂ:‘l’zF 3. E’;HI:'I'/F
(5E|F=ﬁ) (5Elﬁsﬁ)
(MEHRDE L)
4, 93!;\1'/# 4. !t%sa.‘lvb EMNE R RIS
(12E|Fa‘1) (12E|ﬁ§1)
EXhERE
5. ll?ﬁ‘l’./h 5. _knF&&IE (TF7L—48—)
(248 &) GEMEBRE+
FE5 Bl
6. A= LBLRELELY.
(6EM) IRk _
i R
BB BT

K 58 BEIFONEARX, MELEAK. FERAXOLE

FEIWARANT=i UL A AN NPV I3
NEDOAY Y 2T E—LTHZEIZLD,
EAREICT D Z ENARETH D,

RBAREIOFIFEFEEICBNTIRA T v VR L THIW LT 5 Z &l oW T +4
R ERRETE R0 o7, i LR CHRIEBER T O TV DITIRFE S RIT & A

FRIF SRS ENTWEZETH D EZDOFRMITHHLTEBY ., RAb&OF T her:
D& D /3= LA A NV TG HIFET D AREMHIZE VA, POy I 2L —yv a3 Tk
AT H L LT,

EELRWVWAEMROA Y v MIFRROEEBY, =
MAHEN (BELHEOBINRE) & OER

AER - BABRICTRELEEFOAY v F

> BIOHKLEBIEAOEMMERAL TEE GEMERDERE S TER)
IL—ITFI21E 430 2R D/IN—LFAAILVIBHBRICHFEEL TV, SEFERIN
DHIBZICETAEERELRTLOBEA, KFEXRDEICLSHKNES X T L
LROEFHICHESEENERTLOBEALHLLOD., thh THREFEOHKNET
BRZL2EEHLLGLD. ZHOBAZNTLONGVIGLZHFEEL TS, SEIZ
ETEH5VRTLIZ. BREOHKOEIRRICEMMICSERRTEETHY . /A—LF 1)L
TRICES>THEGERRZEZ 51 DEN 5,

> EELHY . MYBELOT LDERBIN
RETAHAVATLTRALTWSERKEM (FO7L—42, RV J—VEE. X7

v UiRiEEEE) . BRIZBEVWTHL 2 GEACEROEELH D, TDH. &

MG REENE L., HIKLBEEEDOREMRIEFICEMT S (727 L—42I1FH
ADTKUEIIZED 60%ICEASNTILND) . FEA@ICELVTHERIRX b

136



FRL—2a VvAETORBREN-RENHEHF, 1 —F—T L2 FU—LHMT
Hdo

> AR NP9 TITKBBRHERELE T TGS, HliHOCEROBIHHATEE
N—LAAITHIZE T EHRFERETIE, BRERFIETEY LWRBIZOUEHAD M
B EPRERALIZHT HSRENMBESATINS, SERIDREVATLTIK, IR
b7y FITOEMNBREIRIEE 1T TIEHGE . BRI CHBYERICHFETHI DT
Hdo

@ ECHRRAEROMLHAA

FERMICHTD . B TOMIGERE ORI HT- > TiE, B L REET 557
RBLHFEEEFTELHI D, BB L ORESCHBZED S,

PR= LT A NVTHE BT H%E, ML, AT ABREIC W T, FEEPK
TUV=T VT EETHY, BARRGZIEH Lo@mEOBIc b D H 5 SPEKTRA
HEE A & LCu5, OREC IND SDN BHD ({:26%4%% = 835573-U) 1%, MPOB
FOR—LFANARFEE DRI v a v ERBIFEEN D 5720, IRFEH T OSSR
FrRFLTWD

REE - AEPE - Wil - IRTERT (R, FFER RO EME, DU A ERHE O F )
K%%ﬁ?%\é@3%%&&127%%&&6777V~&&$x&U~V@E$
THLE L CEBMICHE L, 2R UANOEREM (7 e 7T EOPLHEHM . BE%) 12O T
IR, BT, AT RA%EIT 5% (SPEKTRA #:5%) 2BiHEHET 2 Z L 248E
KSR

BUE, 7277 L—R 32O RERED DI22H Y | BIRNZ25| & A5V R (R
IELooHHIREETHY . TNH~DFROIIEHRD 5D 720 HARN S O~ —
A LT %, SPEKTRA #%, B TT7 77 L — 4l LR OERICHED TN TE
TEY., ZROREDHEBIZE V UNUREFEIN22H Y . ARNLIIZEY <
i TREHE B 2 JRET DMENENLTND Z Enn, THME) 135 5BER S >
HbHEBEZBND,

WO & U CIE, 44 3 4ERRE AR 1~2 T8, TD#%I1T 2~3 TH~DEA%L R,
AT, AFEIOFRHETY T35 T & IR TRRIZ 2~3 A ORI RE (RmBRREES
BEREE) DMERAISNTBY, TNOLOBEE M BENRBIENTHL, TODH, 1
THA~DIRFENTEIUL 2~3 BEDT 7 7 L—X R L 75,

FIEANETITO) D ERFTAE, BIREEROMET, Bl Tk 27T iS (T
BOPYKk7 v —IZBT2EEFR) . BARICET MM RGE, Bk, EAoooTHE
R EEREZDT 1FEBREOHMNAD DD, BEMFZIATL CEDZE LT, FHTITK

137



TH~DEANRERTH S,
RBAFREICETI —HOEHZBE L CT 7 7 L—XIZELER O/ — L A A2
(Tak—N) BN TR, Bt e LTI ERR DO TERNEEZD,

EEEE - A\AMERREHE

BRAFEN IO R & LCiE, ZHETHEY BAND OHIER—ATOEEMYE KL
OIS E I CHEIIXG A RETH D L B2 b s, i Lo (SPEKTRA 55) T,
BEICHA OB GREHE . i LEHE) B onvidEMLoo5 5, Zhb D%
IZ & > THEMEE =2 THIUE I EEXIEN TE 5,

B EMA T, 10 BLLEOIRE « il TOSMEN 72 5 BBV Cid, BIED 2
BREOEEERGINNIEI/RDLEZBND, TORMAERBL T, ey s T v
Rl AT 57212 b BARM S B & F R, Fric R EBOFEM L —=2 T %17
HIWNEITH D,

N oHT - B TER E
AFEEZBLTCHMOT D=7 Y 72tk & O 7ZE#HEZ RO G2 &0 b,
BiE ME OB T e < BAREIC & 2 ROERR O LI OFBIRE O LE S 20
7o, B VR AMEEBEICAT LT BB CORE & ITMATIH R, RAFELABL T,
EVRAN A7 2 RESEBTETLLEER D,

NI ab—ya BT L8R MREOHMEITX TR O®mY

CHIEER 7 ) = LT 7T L= 2 K HIEMIG IR EREDORE L L, REEOEGE
THERBEICaY 7 ) — MBS TS LI REY RERIY L7 Thb L%
AifE & 7 %,

- M) 3R 3B, TO®%IT 5 BRRE L FEBIATREMED O B ER 5272 i
FERIAR LT D,

- BHOECTEITH OB LEABE L2 OBELT5H (HEDRAIRTIEZRN
WL TS POREEFEEZIToTeb D& LT),

W alb—va O ROMEILTRROEY,

CEEE - FHEAMEOALADEEE., TOMITETEBBELTE 720, VAT DK
B R A & 7R D WA R,

- 10 M ONEEENLEHE (IRROE) 1X 50%55 & 725 TE, Z 2 THHMEENX
EAERVWE YR AREE N ERT D,

cF Yy a7l ONT YIS TET DRMFE 2 BT X, v A F Rk
LRFEIE R, BELEEV XA LR 95,

138



B 59 ESRXDFRIGERBT

R 24 EDRAOFHINBRR

@ BEINDIECHRAEMDEE - R72a1—)L
PEARMBL S 2T B2HONWTIE, < L=y 7 oRBYEEZRM bR Sh, = 2=71
Y7 JETRA T U R) OFEFILEWNDOOH | RFEHE L WAT L CREEPEKN
J 16 B, WA—L A A VTS 4B (¥ am—/U - Kulim 45) ~D5 &A1 GR

139



. BRREM 2 Et ) bEHL TS,
Flo, Y=y 7 TOEIR R E EE O ARRIC/ S— LA A NVin—RpEE L
o TWHA Y RRIT ~OIER, FIZERYK (35T, (LFTHEE) ~OuEH

Pl RSED Z L2 fitEd 5, 5l&kE. EVRAR—ZATORY MA2ED D,

1531 HEA - BRFEETHE BegEm G E AR
1-34-H FEAKH ORESL c FRICR & I e 1338
cFRFFEETHE LRy N2 EIEH LD, L7720,

Bie D=7V oL HEL, ZE LM | <FHEEE>
R 2 feSr - 5aib 35, HATY 3 1R/
V=T VRN, AT UANTE | BETY K10 T
B EEERT 5., #t R
EMEERAELT 7 7 L—F OR&ER -
AR HEGREEZEA L, IEMEGTEAEED | XN 2 THEEND
WELT 77 L—% OF R 2 BT 5 NEHe DZEBITH
T, FERE YR A CANT BB HE 2179,
BEDOAEREH
CPREEE L IC— T TR AT O,
« N— NP DOFEFEIZ S RT 5,
4~6FH | BEOKRKERH c FRICR & I E I
c PRHEREE L R — T SRR A ke L A L7R0,
N— NPEEITB T DFEERE R T 5, <EH B>
N LFEEDRK NI A KR T OE - | E AT 5 /4R
WA~DOHEH ZFETT 5, RETTY K25 T4
zno | - Frmbcke, 10 #unc~r—o7 ok | 2k |G
— LA ANVFEREITBIT DR T 45 CEAT | XMx THEZRED
% =7 10%) % B9, DZEBITH
@

E o x X BT a4 D FF

AR L7y, AFELABEL CHIbO D=7 U v 7ttt oL b
ZEmb, BMENME, BHREREDVLENES Lo/ 2 LR E VR ARRIZBW
THRELSTTRMEM LTV D, BUNEEE 23 O B ER R RE S DI Z &y
O, BHEIGEENEL, EVRRY 27 FH R,

BLEEDOBHLIZ X o Tl 2 8 & T HTaPETIE VWb oD, A7 —L A Y » R3S
WBOIUEIT A M 7 AT TE DR S D (BRI ) D e E o HLE b,
KOONDEMROE SIS LI NBOHLE) | 2 b2 MifgicbKmEEbhnd
AIREMENN B D,

140



(2 BESNDIVRY EXIG
OEFNESE - FFRRAIY 27
HE T & 7o > TORIEIE S NAST CFRE AT OBUGS L ENT 72 D FTREMEDS 8 D 6
CJRANE LT, YT V— O 7 BURFICIE AR S S - SRS T & 2 %G
Wil AT Atd b,
s 2P EMTIE, KRB TEDEFIC L DB T A & o A DI EHEEEN
VEZ72 %73, MPOB X DOE OIS & ) vno 28555,

© BMREY R, WEY R
B TEMDMIETE ROV H 5, FHMAPEIZIB W TRERGEN TE 72
WU AT N5,
- FEARKE R £ TIZHM TOIFBFED D & 200 HA0E H AN O e
WREED, RaICBMAEICBETOHOMNEEZL DL LT D,

@ HeEEICLDd Y Ry
ZRBEHRTH L~ L — 7 T, BUFERIZ~ L —R013 %< REEAE T
FFRN, = DA A VAR S RIFADRNEEDFEL TWD, TOH RIEH
DAY — 7 PELTS VIR SN D U A7 D3 5,
- BORFEERE & #ANZ BE 3 ORI S EPC 0@ EICHLOEE 2V, &b
DD RIED IHAF - TR H 2L L2 WL ICHHET 5,
CBHIC BT AEHTE DA R=A =Ll L B TO¥EEKa L br—L
RO & TRIZAT O IRl 2 AT 5,

(3) BR - ERHIHWVWTHRE LI-BXREICLSHEENR
(BOD 43 DR EZH )
AEPRACL>TTH Y =7 10% (45 T8) DR TEREE, 777 1L—4
72T THEM 760 5t D/ 3= DA A )V T HK ORI T 54 %, 2014 4FOFEHRT) B
Sat%9 % & BOD AWMWEIL 1 THH7-0 IStHERE THH 7=, 45 THTIEH
680t/4F- (1.8t/H) @ BOD AfE DOBrE QI ~Oy AR IZH kT 5,
AEMAETH TR 1E t O FFB 28 (2015 451213 97,566,393t)
<P AFFB & 1105 LT, 28— A A L THHEKET 0.76,
< MET =T 10% 0%, ARIT 7,600,000t O THHEKDKELENTE 5.
£Ti5FFB & 100,000,000 t/y
£T1i5 POME £ 76,000,000 t/y
10% <=7 POME £ 7,600,000 tly

141



(4) KEEIBONT-HINERE

(E 72 2 BUMHE R o0 B IR E)

~ L — 7 B OB 31T 2 BV E T, BIRE BRI EER L o SRR
B BLOMEERIAKRT o A2 LE LT D, BANREEN I Sh -k
BITHORMERES HTWSE W) BN TES T, &9 LTHERRESRK
TR E TICRFEI DD D E WD FREDR S 5,

AFEEIZB W THEIECRET % & %5k L 72 Memorandom of Agreement (MOA)
Ehgfs LoD, 1< 2 ET 52 Lo,

FEHEKBRBEME OB A Y 22— 2O N T H B AR L L > TV BE D, ZDMIC
MPOB (2 £ % BOD & 20mg/L % EHL 9 5 £t DERFE . DOE 12 K 5 /53— LA A VAR ZE
DD DOERIEI: & HERFIEDEENTND,

(v L=y 7 BUHIOHBIBGR 1B T 5125

< L=V T O DA A VEESI, BIR L7 K D ICER TR 2R AT D R
—OO TFHRCHEE T 5/ NEMERIC S EnDd, KRPEEICOWCIIIEEEM
HE <, EODOBESIHCEIFEFIC BB TH Y | Ak o# Rk (BOD fi
DiElL) ~OFETHHEAT L CEEE R T EEESND,

iy, H/RNFEMEEC O WL, FoRkE&E2H L Tnenr—2 %< &
TENHE LW OIEEE#RITH > THIETFTE RV E W IRUBEL TS, Zi
DORFEITK LTiE T2MiZe il ofn s, mMbhe&ZEo [Eem TOERR] B
A D) EBEZDND, FIFARMBIAT T Tk, #iEREO—EEAIC L 58
filfEE, CO2 PEHHIEUMIE ORI, AARTIIMA R A =2 —0Rd0, 2BIZT5HZ
b TE D,

142



HIER
MALAYSIAN PALM OIL BOARD

Summary Report

Malaysia

Verification Survey with the Private Sector
for Disseminating Japanese Technologies
for Improvement of Wastewater Treatment

System and Recycling of Resources at Palm
O1l Mills in Malaysia

August, 2017

Japan International Cooperation Agency

Hanshin Engineering Co., Ltd.

143



BACKGROUND

With the increase of palm oil consumption in the global market, the palm oil industry in
Malaysia has been growing and has now become one of the country’s key industries. There are
more than 400 palm oil mills in Malaysia today.

The Department of Environment (DOE) under Ministry of Natural Resources and Environment
of Malaysia, grants operating permits to palm oil mills according to the river effluent standard
of 100mg/L BOD. In view of the industry growth and need for further environmental protection,
DOE is now proposing tighter effluent regulations by applying a stricter standard of 20mg/L
BOD nationwide. In the area near orangutan’s habitat or drinking water source, like Sabah State
or Ipoh in Perak State, the strict standard of 20mg/L BOD has already been introduced as prior
efforts.

Malaysian Palm Oil Board (MPOB), the government agency whose mission is to supervise and
monitor palm oil mills in Malaysia, is also in charge of finding and improving palm oil mill

effluent (POME) treatment technology or system at palm oil mills.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
a. Tointroduce and verify the effectiveness of a POME (Palm Oil Mill Effluent)
treatment system consisted of highly efficient submerged mechanical aerators, screen
devices, dryer and carbonizer which contribute to achieving 20mg/L BOD at a
competitive cost.
b. To disseminate this POME treatment system in the palm oil industry after it is proven
effective.
c. Toreduce waste from palm oil mills through recycling sludge or residue produced
from wastewater treatment process or oil manufacturing process.
d. To enhance the technical level of POME treatment through technical training
programs of activated sludge treatment system.
(2) Activities
1) Verification of “Activated Sludge Treatment System”
e  Hanshin Engineering Co., Ltd. (Hanshin) installed the “Activated Sludge
Treatment System” at Kilang Sawit Jengka 21 (Jengka 21), Felda Palm Industries
Sdn. Bhd., and collected treated wastewater quality data to demonstrate the effect.
The system consisted of aerators and screening devices.
e  Prior to the actual installation of the system, a laboratory scale “Activated Sludge
Treatment Pilot Plant” was installed to determine the operating condition.

2) Verification of “Sludge Carbonization System”
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Hanshin installed the “Sludge Carbonization System” at Jengka 21 in order to
study the effective using sludge and other palm oil mill residue. The system
consisted of a dryer and a carbonizer which are pilot scale equipment.

The carbonized materials at several temperature zones were analyzed, and its
market needs were explored while suggesting different usages (for example, fuel,

compost, and adsorbent for wastewater treatment).

3) Technical training on “Activated Sludge Treatment System” in Malaysia

Hanshin provided trainings on the activated sludge treatment system to technical
staff of palm oil companies and engineering, procurement and construction (EPC)
companies, using the lab-scale “Activated Sludge Treatment Pilot Plant”.
Improvement of knowledge and skills about the system such as the method of
understanding wastewater conditions and operating equipment in accordance with

the wastewater conditions are important factors to maximize system capability.

<Training Course>

2 days training and 1 day training during the Verification Survey period
The course consisted of two parts:
- Lecture

(Basics of activated sludge treatment, daily management methods,
environmental management organizational development etc.)
- Practice using the lab-scale “Activated Sludge Treatment Pilot Plant”

Training text will be newly prepared by Hanshin.

Trainings on operation and maintenance using the actual equipment also were
provided.
Technical seminars were held to introduce the system and technologies.

In addition, half day seminar on carbonization was also conducted.

4) Technical Training Activities in Japan

Hanshin invited several members from MPOB and other public agencies to Japan
to visit similar facilities in operation and to observe industrial wastewater

treatment administration in Japan.

<Training Course>

5 days training / once during the Verification Survey period
The course included the followings;

- Factory tour of Hanshin (demonstration of facility)

- Site tour of wastewater treatment systems (sewage, industrial wastewater)
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- Lecture & discussions (wastewater treatment technology, related laws) etc.

(3) Information of Product/ Technology to be Provided

Product Aerator® (Hanshin Engineering Co., Ltd.)
Product “AQUARATOR®” (F-75AF, 75kW) with blowers
specifications
Quantity 3 sets (one for each treatment pond)
Sales 10,000 units sold at 1,000 sites in Japan (60% domestic market
performance | share)
Rapidly expanding to Malaysia, Indonesia, Taiwan, China and
Korea.
Advantage e  Energy cost saving
e  Easy and minimum maintenance
e Innovative and outstanding design
Product Screening Device (Toyo Screen Kogyo Co., Ltd.)
Prodpct ) “ULTRA TN SCREEN” (N1500A1, 1500mm) with a pump
specifications
Quantity 2 sets (to be installed just before the 3 aeration ponds).
Sales 30,000 units sold in Japan
performance . )
Also sold in Thailand
Advantage e  Less likely to clog
e  Easy maintenance
e  Long-term durability (replacement required only once every
few years because of stainless robust parts and a special screen
shape)
Product Sludge Carbonization Equipment (Kansai Corporation)
Product Dryer (volume capacity: about 200L)
specifications | Carbonizer (volume capacity: about 150L)
Quantity 1 set
Sales Introduced in Philippines, Thailand etc. through projects of JICA,
performance | New Energy and Industrial Technology Development Organization
(NEDO), the Ministry of Economy, Trade and Industry (METI) of
Japan.
Advantage » Possible use of waste

e Inaddition, one lab-scale “Activated Sludge Treatment Pilot Plant” and some

equipment used for training and monitoring ware provided.

(4) Implementing Organization

e  Malaysian Party: Malaysian Palm Oil Board (MPOB)

e  Japanese Party: Hanshin Engineering Co., Ltd. (Hanshin)
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- Supervisory authority for implementing the project / Designation implementing mill
- Advisement and cooperation for investigation, experimentation and promotion

- Cooperation of the investigation for industrial structure of palm oil (plantations, mills, etc.),
actual condition of wastewater treatment, its regulation, etc.

Felda Palm Industries Sdn. Bhd.

- Provision for implementing place the project
- Engineering aid for site construction, operation, sampling data, etc.

- Consulting, marketing, efc. - Comprehensive adjustment of requests for Malaysia and Japan - Engineering (EPC, C&S, M&E), constructing supervision, operating
- Opinion concentration and related adjustment with a government ete. instructions, sampling and data collection/analysis, efc.
agency and local companies, efc.

fiCp— ET

N enpEeEnsiadtsnengiog e eing ol pecy - Reinforcement of a field survey, experiment, etc.

- Reinforcement of a field survey, experiment, efc.

- Supply of screens - Investigation and examination of enterprise deployment BT catont b
- Supply of aerators
T T

Osaka Prefectural Government

- Advisement and cooperation for wastewater treatment management ~Project evaluation and operating support - Advisement and cooperation for wastewater treatment technology
o partner country government organizations, efc. ~Marketing of sludge carbonized material, etc. - Operation related instruction and education for ability
development of human resource efc.

roject evaluation support, policy related instruction, etc.

. . . Kansai-Asia Environmental and Energy Saving Business Promotion Forum (Team E-Kansai)
Ministry of Foreign Affairs of Japan (MOFA wawwnsd  Ministry of Economy, Trade and Industry, Kansai Bureau of Economy, Trade and Indusiry (METI-KANSAI)

(5) Target Area and Beneficiaries
o  Target Area: Kilang Sawit Jengka 21, Felda Palm Industries Sdn. Bhd.

e  Beneficiaries:

a. Palm oil mills (companies) with the wastewater treatment process

b.  Surrounding communities especially living near palm oil mills

(6) Duration
e  From April 2015 to September 2017.

(7) Progress Schedule
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<Activity Plan for the Project>

Activity 2015 2016 2017

4567 8]ofto[11[12[1J2]3]4]5]6]7[8]oJt0]11]12[1J2]3]4[5][6]7][8]9

<office procedure>

Initial meeting, site condition checking and facilty system designing

Contract agreement adjustment

[Application and review of DOE/KB

<verification survey>

[An activated sludge tester production in Japan

[An activated sludge tester transportation to Malaysia

Equipments production in Japan | |

Equipments transportation to Malaysia except for an activated sludge tester

Procument equipments in Malaysia (pumps, blowers etc.)

Facility construction work at site in Malaysia (civil engineering, electrical wiring, piping etc.)

Equipment installation work at site in Malaysia

Equipment commissioning at site in Malaysia

Stabilization process for activated sludgeat site in Malaysia (microorganism cultivation)

Verification survey

<Capacity building>

Operator training in Malaysia Activated sludge technical training in Malaysia q q|d
Site tour and briefing in Malaysia q L q
Technical seminar in Malaysia q

Seminar and training in Japan

(Preparation the report)

Blue part: The work in Malaysia
Bright orange part: The work in Japan

(8) Manning Schedule

(Please refer to the attached document.)

(9) Implementation System
e AQUARTOR is a submerged mechanical aerator/agitator utilizing in both aerobic
tank and anaerobic tank. Miniaturized bubbles are generated and mixed with the
liquid effectively to reach all areas of the aeration tank (Figure.1)
e  Advantage
1. The submerged mechanical aerator/agitator separates the power source
for the 2 main functions for aeration which are the supplying of air and
agitation/aeration.
2. The submerged mechanical aerator/agitator is able to use flexibly as
aerobic agitation or anaerobic agitation.
The simple structure leads to no clogging.

4. No scattering wastewater/sludge and no occurring noise/vibration.
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Figure 1. The Appearance and feature of AQUARTOR(Submerged mechanical aerator/agitator)

TABLE 1. DESIGN PARAMETER OF CASE STUDY FOR POLISHING PLANT

Parameter Unit Design value
Influent BOD mg liter 500

Effluent BOD mg liter 20

BOD removal rate % 95

MLDO mg liter 2.0

MLSS mg liter 2500
Operating temperature of waste water deg C 28

Aeration devise installation water depth
m 3.6
(as water depth)

Note: Target tank specification is based on L1=18.5m W1=18.5m (L2=11.3m W2=11.3m) WD=3.6m for 1 tank,.
Number of aeration tanks: 3 tanks
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3.

ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey

e We proposed the activated sludge treatment system with AQUARATORSs and

screen devices, and the carbonizer system for utilization of sludge from POME.

e  We were able to demonstrate "it is the effective processing method contributing to

the realization of stable BOD value of 20 mg/L at low cost", which is the object of

this project.

TABLE 2. ACHIEVEMENT OF PURPOSE OF THIS PROJECT(1) AQUARATOR

Issues for Reducing BOD Value

Results of AQUARTOR introduction

Insufficient power to supply oxygen

e Oxygen is not supplied to the activated
sludge sufficiently by using the
conventional method (like surface aerator
or diffuser). This is a reason why the
BOD value of the final discharged water
is high.

Improvement of oxygen supply amount

e By introducing AQUARATOR, the flow
velocity was improved, and the stirring
flow velocity from the top of the pound to
the bottom was made uniform.

e After introduction of the AQUARATOR,
it was verified that the amount of
dissolved oxygen increased to 6.0 - 8.0
mg / L (first phase).

¢ In the conventional method, amount of
dissolved oxygen was 1.0 mg/ L or less.

e Operators cannot adequately manage
activated sludge treatment due to lack of
knowledge of technical principles.

o The capability of activated sludge system
is not performed.

The knowledge of the operator is | Implementing practical education for
insufficient operators

e 38 engineers and operators have attended
training program about activated sludge
treatment operation which provided from
Japanese side.

e The program is easy to understand and
practical. This can be implemented each
mills, and ripple effects are expected.

e Not only for senior engineers but also
operators who work at the site.

For realization of final released water BOD

Contribution to reduction of BOD value

20mg /L

e In order to realize 20 mg / L at final
discharge, it was expected introduction of
technologies to achieve stable
performance at low cost.

e It has achieved removal of maximum
93.1% BOD loads by introducing
AQUARATOR.

e BOD value of final discharge water
surely fell below the current regulation of
100 mg / L, indicating 20 to 60 mg / L.

e It was estimated that BOD values could
be improved at the final discharge by
using a post-process of AQUARATOR
treatment (like sand filtering device etc).
It could be removing insoluble BOD
component. Removal rate of BOD
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component could be improved from 76.1
- 81.1% (only aerobic treatment) to 86.3 -
92.8% (including post-process).

BOD 3 (mg Liter™)

450
—— BOD3 for AQUARATOR
400 —@BOD3 for AQUARATOR [
-\ —i—BOD3 for AQUARATOR
350 ‘-N —aA— BOD3 for Saface aerator
300 -\
250 —
200
150
100
50
0

Before Aeration tank 1 Final discharge
Measurement Point

Figure2. Comparison of the variation of BOD concentration between surface aerator and AQUARATOR
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J Influent BOD: 300mg liter  more than
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93.1 %

80
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30
34.7 %

20

10

Surface aerator AQUARATOR AQUARATOR AQUARATOR
Influent BOD:349mg liter™ Influent BOD:331mg liter”  Influent BOD:394mg liter"  Influent BOD:348mg liter”

Aeration device

Figure3. Comparison of the removal rate of the BOD concentration between surface aerator and AQUARATOR

e As for the agitation performance, the analysis results of the Computational Fluid
Dynamics (CFD) showed that the stirring flow velocity of 0.3 to 0.6 m sec-1 was
observed entirely at the bottom of the tank. As a reference, it is thought that, from
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the sedimentation velocity of activated sludge, constantly maintaining the flow
velocity of about 0.1 m sec-1 or higher as an average flow velocity at bottom of
the tank prevents sludge deposition.

Since the flow velocity was observed from sections A and B in the entire tank, it
was inferred that the state of complete mixing was realized. Because of the
characteristics of the AQUARATOR, it creates a turbulent flow state in the tank,
unlike the diffuser, and therefore the oxygen retention time is long, which allows
maintaining the vapor-liquid transfer rate in sewage same as in clean water.
Moreover, since the agitating function and the agitating diffusing function are
separate, it is possible to maintain a constant MLDO state by changing the amount
of air flow, even with a variating inflow load. From the examination results shown
above, it was considered that in M5 using the surface aerator, the aeration and
stirring states can be improved by replacing the surface aerator with the
AQUARATOR, and that an aeration tank which allows an efficient BOD process

can be realized (Figures 4 to 7).

Figure 4. Three - dimensional model for aeration tank using

Figure 5. Mesh model for aeration tank using AQUARTOR
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Figure 6. Cross flow speed at section "A"

Figure?. Cross flow speed at section "B"

Figure 8. Cross flow speed at bottom plane

In order to achieve stable improvement in water quality in an aeration tank by the
ASM, especially to realize the BOD process, improvement in the aeration tanks
was examined by replacing the surface aerator with the AQUARATOR which has
the “agitation function” and “agitation diffusing function” separately, intended for
use in aeration tank of polishing plant which adopts surface aerator. As a result of
investigation of the MLSS and flow velocity by replacing the surface aerator with
the AQUARATOR, the agitation state in the aeration tank had greatly improved,
and the MLDO, various water quality criteria, especially the BOD process have

improved from 34.7% to 93.1% at a maximum as a removal rate by adding the
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MLSS condition (mg Liter-1)
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1000

100

10 |

“agitation diffusing function.”

Although the POME improvement was attempted targeting on the aeration tanks
of ASM this time, the stable POME process would require controlling of the
operation flow of the whole ASM including the aeration tank which serves as a
core. It is considered that AQUARATOR which can control the “agitation
function” and “agitation diffusing function” allows construction of stable ASM
including variations in the inflow load change and seasonal variations, and that it

can contribute to the POME process.

9 ¢ °
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Figure 9. Comparison of MLSS condition in aeration tank
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Figurel0. Flow velocity for surface aerator in aeration tank
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Figure 11. Flow velocity for AQUARATOR in aeration tank

TABLE 3. ACHIEVEMENT OF PURPOSE OF THIS PROJECT (2) Carbonizer

Use of sludge as valuable material

Result of carbonization demonstration

Using as Enerqy

e To concentrate energy density as

e At this demonstration mill, due to anaerobic
fermentation in the upstream process, there
was not much volatile content left in the
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good fuel sludge. It was unsuitable for fuelization.

e For EFB and PKS, energy density was
improved by carbonization in the low
temperature range. There is a possibility of
carbonization fuel.

Using as Fertilizer / Soil conditioner e It was confirmed that N: P: K ratio of
coagulated sludge was about 2: 3: 1.

e (Carbonize the sludge into fertilizer

e This result means that it was suitable for
organic fertilizer as phosphorus fertilizer, and
there is possibility of use as a fertilizer for
fruits and flowers.

Using as POME treatment material o In the high temperature carbonization, only
PKS left the shape as semi-activated carbon.
(Others could not remain the shape of
semi-activated carbon)

e Using as adsorbent (especially color
removal) for wastewater treatment

e As aresult of the simple test, it was judged
that PKS semi-activated carbon could not
adsorb palm-derived carotene dye.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization
o After transferring ownership from JICA, MPOB will utilize some equipment in
the organization for survey (Dryer, Carbonizer, and Activated Sludge Treatment
Pilot Plant etc.) in research center. R & D is one of MPOB’s major missions,
and these devices are used for research and development.
o Some other equipment will used continuously in the Jengka 21 mill of FPISB as
process devices and as demonstration devices after transferring ownership from

MPOB (AQUARATOR, Screen etc.).

FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country
e  Expectation of starting new regulation value

- It will expect to start new POME effluent regulation in 2017.

— At the seminar in 2016, it was introduced that the movement of regulation
revision continues. On the other hands, it takes a lot of time to form agreement
of stakeholders.

— The activated sludge treatment system with AQUARATOR can contribute to
realization of a BOD value of 20 mg / L. We hope that the existence of this
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system will play a role in promoting the revision of regulations.

(2) Lessons Learned and Recommendation through the Survey

e  Confirmation of daily treated water in each mill

DOE conducts inspection of final discharged water on a quarterly basis for each
mill. Therefore, many palm oil mills do not have incentives to monitor daily
water quality.

Through the providing operator training of activated sludge system, we propose
daily management of water quality in each mill. For example, it is possible to
develop easy daily management methods such as checking sludge ratio, sludge
color, transparency of water, foaming condition without expensive equipment.
We believe that daily water management will stabilize the water quality of the
final discharge and, as a result, create the environmentally friendly society.
Also, without this routine management, the performance expected of the
AQUARATOR will not be fully demonstrated.

Continuing to promote education is desirable.

e  Funding for regulatory compliance (especially for SMEs)

Malaysia's palm oil industry includes both large companies holding multiple
mills and small companies operating only one mill.

Large companies have the high consciousness of compliance, and they also
active in financing and technical acquisition for that purpose. It is assumed that
major companies will take responsibility to respond to future enhancement of
BOD regulation values at their own risk.

On the other hand, small and medium enterprises do not have adequate financial
resources, and it is difficult to invest capital for compliance with regulations.
For these companies, it will be necessary to introduce "inexpensive technology"
and "financial support” such as subsidies.

There are various menus in Japan, such as preferential tax treatment by early
depreciation of capital investment, evaluation of CO2 emission reduction etc.
The Malaysian governmental agency could refer to such fund support menus

concerning environmental conservation.
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ATTACHMENT: OUTLINE OF THE SURVEY
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