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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The
contents of this report are based on the information at the time of preparing the report
which may differ from current information due to the changes in the situation, changes in
laws, etc. In addition, the information and comments posted include subjective judgment
of the trust corporation. Please be noted that any actions taken by the users based on
the contents of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages
incurred by use of such information provided in this report.




= 3 = 1= = OO U TR TR TRT PR PR i
- R ii
411 PR iv
S = PRSP v
Lo viii
TSRO RR TR TR SPR PR iX
=)L L = R 1
(1) EXEEEEICHS TSR REORKRUV = —ZXDRER .o, 1
D FEEBEDBUA - SBFDE oo 1
Q@ AR I EB T AR RRE .o, 1
® EEXEHEOMEIE. BR WXBERED) RUEFIE e 2
@ ZEZEHREONRIFICE TS ODAZEDEFIIEVM KF—D547...3
(2) BR - B EEIEE - MO E .o 4

O R R E R D e 7
(1) D B oottt 7
(2) BAE S MBI (oot 7
(B) EBEDEMAE " FEIIE e 7
(4) A (BB, #M. BERBEAHTRA. ZTOMM) e 17
(B) BEEETERBIRE ..ottt 19
(6) BEEMEEBAFHEBDEEE ... e 20

R I D EM e 22
(1) BENIEE B DI R e 22
(2) BEEBIDERIRI oottt 80
(3) BAREBMRRODBENDRTIZERR oo 81
(4) BAERNDHAREE - HIBIEMHIEANDEBR ..., 82
(5) BEZOEEEHEEBTHEDBILMEEEBBEIC OV T e, 82
(B) SO RREE T oottt 83

. RBEERBOECRRBEIFE ..o 85
(1) SEOFVREICEFTIEDHRABEDAR - FE oo, 85
D <=4y o GREERKRURBEGZODTESD) e 85
Q@ ECRRBRDEIRR oo 87
Q@ HESINDIESHRRABRDEE * AT V2=l e, 89
@ ECHRREBRTRETEDEEM ... 90

(2) BEINDURT ERIE oo 91



(8) BER BN TR LB EIEICEBBAEDIE ., 92

(4) REENSBONTZZIEIRE e 92
g OO 93
AMTER-1 N—LBTIHEOH KK ETKE o, Al-1
AMTER-2 N—LBBKREBICRIARELANILODTRIFER. oo A2-1
RATER-3 FEHEMERDIKERER oo, A3-1

BB -A BRI S BRI oo A4-1
FATERLE IR A T T R T o T Il oo, A5-1



OISR R (2017 48 H)

Al - ANLAMBERRSE T L7z P AL A 1

Bt « REAEICFEDIAEN= 77
(2018 43 H)

i

(2018 43 H)

Wiz « i EAE I CEE DA E NI
fiffx ) £ A b (201843 H)




-
|\

Pt E (Bt - BLLAs)

PEAALERAGE (B LA - JLBAE)

(2018 £ 4 H)

(2018 %4 H)

s

PEAALER A (& RiT O FF K
(2018 44 H)

......

HEAALEELE & O 5%

(201844 H)

% TN TOFERDERENX
(20184 4 H)

% T TOB MBI =

(2018 44 H)

il




BOD Biochemical Oxygen Demand AR SR R

COD Chemical Oxygen Demand bFHIE R ER &

C/P Counterpart Personnel BB ==k

CSR Corporate Social Responsibility EEOEMET

DOE Department of Environment BREE SR
N L
FELDA Federal Land Development Authority HAL T HIBE RS A

FFB Fresh Fruit Bunch N— LW R

GST Goods and Setvice Tax Wyt — AR

WK Indah Water Konsortium Sdn Bhd ~ L—y T EFAKEAT
sacTi | Thepmnese Chamber ol Tode & | 7 gy
JETRO Japan External Trade Organization A A S iR BB A

JICA Japan International Cooperation Agency | [EIBS 7 /IR6A%

KPSB Kesedar Perkilangan Sdn. Bhd. i Kelantan M %8 e A2 BEA
LKTN National Kenaf & Tabacco Board ~ L= TEr T E Al
MPOB Malaysian Palm Oil Board ~ L= T EANA—ANERS
MSPO Malaysian Sustainable Palm Oil ~ L— U7 [E RS — A
NH3-N Ammonia Nitrogen TR THEER

ODA Official Development Assistance B BA T 42 B

RSOP Roundtable Sustainable Palm Oil Frgt aTRe 72 /S — A D 72D D Hax i3
SS Suspended Solids TR E

TOC Total Organic Carbon EREY S

TSS Total Suspended Solids BV E

UKM Universiti Kebangsaan Malaysia ~ L=y T EREKRT

il




Hh [X

- ey
&

o . | -
KPSB £ E TiGZhiE
(Gua Musang)

il S

prpEEEORE I ’

W ©2017 Digia'Globe. WM —5 ©2017 Google 100 m
BEFE
(MBI B O R B E O L : Google Map)

v



R=RES

O ~NJ O O B W N —= B WODN =

NN N RN NN DN N NN - 2 = ek et e = - = ©
© 0O ~N o O A W N - O © 00~ O G &~ W N —= O

L = (v RO 8
e e SRR 10
HEREBTRTE. ...t 10
BBEEEART ..o 20
2 3 QI e g T R 23
A e e SRR 27
AT ......veveeeeeeeeeeee ettt ettt ettt et e et et sttt e re e 28
DR i 5 k2 T SRR 36
EEEFEERDAIRIKE ..o, 36
BOD DDARLIEARITE ..o 37
HMFEEDIIETNER ..ot 38
BEREDILIBIR ..o, 38
BRBEDMIEIIE ..o, 38
NG 8- [T T~ 39
R BOD)  ERTF 7. BARMFEEFUETAF 43
bR (COD) : ERZF 7. BARMFEEUETA b e 43
HERE (SS) - ER®T7FT 7. BRFEEFUETA R 44
RS (TUEZT7) EESTFT D, BEMEGUETA b 44
#1E1RE (Apparent Colour) : ER4F 7., ARMEY EF A ©~....44
#1220 (True Colour) : ER®ZF 7. ARFEY EFA b........... 44
-2 AN b= -1 LY ATz b~ 46
TER: 777, FEY EF A FEOKOERES FERE 2,000 m3).....47
T IFIBEEBTER ..ocovveecveeeeeee e 48
T IFIBEEREITEIR ...covveevee e 48
IR ') EF A FFEEEEBEER .covivcieeeeeeeeeeee s 48
IR ') EF A FFEEEEBETE R ..o 49
T 7. FERYEFA FZEOREIE oo 49
KPSB HhARMEERER BB .....cvecveveieeeeee ettt 51
L R 52
TEE: 77, WMEYET A KO ERE BARZ 1,000 md).....52
BT S A TILDIRFE e 55
BB LEBRICEEHDUIEEER.......cccoooeeeeeeeeeeeeeeeeee e 63
52 AN NG5 L LY T b~ 69



122 72 2 7 I 2 [ 7 2 [

R W W W w w e

© 00 ~N O O B W N = LWN = =

30
31
32
33
34
35

—_

W NN = O © 0 N & o1 b LW N —= O

IN— L R B I B DD Z R oo 72

2 T H KD B REERIER e 73
FEREAFEVETAR, TF 70 Bl 76
BRTE . URSZETIEL. ..ottt 78
ERRBRDBA .o 79
BES T — Uit EFRUIHEKIBY R T Lo 83
EYNEBL ;T FEgEYEFTA MREOLEER . ..o 86
ESHRAEBBDEZM (BB) oo 88
B = BT DA .o 4
B TR R E I e, 16
= I T = - SRR 18
BEHERT 1) Z R e, 19
HEELANILDILEREBRABT =& .o, 25
AVARYG D AVRUKERABDEREH .o 35
AVARD I VRVPIKBERAEBEDHEE e 35
D= == R 36
Bt - BRRED 7T I7EMER) EFA FOEREKR ..o 37
HEHEEER (HEKALIEKE 100m3/BDIHZE) e, 39
H202 RINE (BEKALEEKE 100m3/HDIBZBE) oo 40
BEREBHAOREE (=Y FE 100m3/H) oo, 40
HEEEERADHE (A=y M 100m3/H) e 41
RE7OTICETABEDHKELE 42
KPSB HE7K &M FEERHEIK D ELER ..o, 45
SR =R T 46
TFI7ERMBYEFTA FPDTEEE oo 47
BEERE (22— FRE:1,000m3/H) e, 50
BEMEFEEE (3202 )— FREE :1,000m3/B) oo, 50
(GRS I = T alo i N = = = R 51
BIEREERE (KPSBHAGR : 1,000m3/H) ooieieiieeeeee e 52
BIEHIEEEE (KPSBHLIE : 1,000m3/H) ooeeeeeeeeeeeeeeee e, 53
N—LHTIFIZE T 50 HKBADHKEE (FREBGR) o 57
N—LHERICE T ARERICET HEMEHEE .o 59
KPSB #E7K & fthFEERHEAK DELER (FBHB) oo 60
KPSB #E /K A0 B e 35 AL 2K & B R HE K AL BR SR B AL ER K D LEBR ... 60
BAZIKE () oot 69

vi



F 324 HFIEMEBRYETA FDFIBBRE(E) o 69

F 3.2 FILMEG)ETA FERAVEHKOMEBIZZRLIEI F— 70
*x 3.26 HRABAWMEIESTA L, 777, FREOBDDWTER ..o 75
T 3.27 BRSE. URSZETEL. RF ., 78
x® 41 EYREBLTF T, W) EFTA MLEORERBOLE ... 86
T 42 FEUREMEYETA FDLE o 87
x 43 BEETIECRKRRABHDEIE - AT V2=l 90
x 4.4 BRSE. INHEE. FF] (BB e 90
R AL BEIICE BB R e 92

vii



EHHE

L—-F
TL—L TR 28 ARQEEZAIWIETAHFERRALE-KE R
=E-EASRE
HFAEadAEJEFIHEEERIR)

..-‘-. \

YL—TOR¥E = —X

¥ fEFJEFAEESFORE HE
D A E S LTz, i — LilEk
D s B DREE R

» vl - TFOEREFRSITLD
T OO0 BYEREIRE

OO LIBTES SO A E
| D &y Rk D A Bl

¥ BECESICHEELIZI—
Ls JHEE 7l IE I8

g "

H&ﬁiﬁ@ﬁﬁE

SR -ERAIBEEOHE

%
/

/> S-LisEADRE BEE \
BEELiz, RIEIEF 5L
U+ % Ao Bk mIgEE
CoEAMN- BEMEEIIT S,

 EAMIFEEOEE TS E
AAREICEIF A T 4T
R FERERSI CiEEEL . BEAk IR
EEDER- EFTES.

> ERBEAT T 7ERE)E A
FOUS OIS E i e R
JSUEERET S,

» EROAERLCEBLTHRERD
Po[&F!) £ o+ FooE BLHEERSE

» HEr U7 ERICHTAICAHE
L5
» BMIRIEC Bk L B Ok

AN Y,

viii



L3

[ REFEEOYH

eSS

(F130) ~ b= 707 T 7L ARORERIART NI ETA F&ik
M UToKE RS N - FEREF2E

(J£3C) Verification Survey with the Private Sector for Disseminating
Japanese Technologies for Wastewater Treatment System utilizing the

Natural Mineral Limonite and Kenaf

=3 S it ~ L= TEITT AT

P EEEES| ~ L —y 7 EZF 7 ¥ /33)F (LKTN: National Kenaf & Tabacco

B B AR R Board)
i Kelantan M BA%E /A pE/A L (KPSB: Kesedar Perkilangan Sdn. Bhd.)

2 5 it 491 ] 20177 H~20194 12 1 Q45 7 H)

SR 99,870,840 [ (BiiA)

FEOHBY RA LB DIRIK O —> & 72 o T % 73— A PEZEPE KIS KT
LT, BRI L Y AR OBHROZENFEERL, EHLLT
DA AR CEAERNEFES D & & BT, BRIz T TEE R
B Y TN O LA IR TR E SN D,

FHEOERITE KREEDEMIZ DT> TE, FEEREOS— N THEKZxG L L

T, MEMOBEICR G T3 A M7 p—< v AENT-HEED
REINFRE L 2R DT — 2 DI, T EiTo7z BT, EEHERE B
N LN S 2T N a5, HAREIITIE,
= AR & S O R S 25 72D OBl 7 o) 7 o Ol %
UEF A NRERORREIIZEE L L THHr, Bt Lz LT, #E
AKALERLEE 2 3R L | SRR D/ — A TG I T A, HERFE B
KB & U EINETI 41T 5., o, FIHEIRHEL b &12, &
T 72 W A A O BLE 5 VESCIER - HERFE B~ = =2 7 L 2 B oK AL B
HEORTFIE (R) 2ER L BT, KRS E O EE
MM T A e T 4 T BREEICRE TS 2 LIC K
V. T 7 RORTERY A SRAEAI AR Lz P AR i o
Ko B ZK > T, 612, EREAT T 7 - g €54 bk
WAEHID VA 7 VOFREMEZ 5T L, AREEICE D 5500
FHEE - BROCETE, B F IS A AT L7z BT HEARAL RS E AR e K
QU YA 7 AR D FHEFHEEZRET D,

X




e

il

[Z5K]

FERIE - W RIET T, PEARLBREEE O FREEEE ATV, FilfF Y £
FA FROT T T ORR, BiAOMEIT - ERERE L, BOD %
DI E I TH KL 2 43T e T 5 b D &b | &t FiE
(B, BEARGE ZER,. R LT
Fio, AA~OZANEIHROE I F—2EHm L, 5% 0FEEER
ZANT 72 K - RSB A2 1T o 72, UKM DR A ¥ —33K M Gold
Award 52 E LT,

vV A EBFE T, SRSV S A hvL—U 7). B
Huth I3 & O ERRA S E | IRIT - INSGHHE, EHlZE e
VR AFHEERE L,

1. FEE - % &I E

(1) TR 1 RS A MW CRER Y T A & 7z gk et
BEEOWANE - AN EIESN D) ICBLT

QUKM (= L— 7 EHRKS) I2BW T, BFEE L~ Thig ) £
FA ROV F 7 X D AERRE O FEAHNEENC LR R (FTER Y
FF A MRS OBRE, FEAMRR O BT IR EREE (MR, ER
{EAKRFENE) . Ml TFEOBRE R L) ZIE L, JRussE o
RRETNAY, ERESIC K s T,

@ 38— AR E x5 & LT FEAREER O BRAA HITIE 12 7 A 3%
L7 2019 4E 3 ARETT. S—AfhEKICk+ 28 Y =5 4
NEOVr T 7 ORLR, BiaDRRED R S 4. BOD % OMBIKE
PR AR T 2 b D L o7z,

@Fx ) EF A M FT7DANEZE 2018 4F 11 H & 2019 /2 A
ATV, EFESRM A A H LTSI X DML~V Do &
Mz REHCLERERBOM 21T o7, ZORER, FlfFY €7
A4 N & 72 LY Apparent Colour (2T OEJE) 1% 2,000Pt-Co
7> 800 Pt-Co F2E & ThRrZETX | True Colour (FLAJE) 1% 700 Pt-Co
725 500 Pt-Co FREE E TRRETE 2 Z & & MER L 7=,

@True Colour |3 T 2 REMR A @D L2, UKM Mo OBIEIC
A5 % H202, H2S04 (pH FR#EH) AN L 72 FLEEER 21TV, 52
BT 2 A AT HE L ~L & L CUd True Colour C 300 Pt-Co F& /%
ThHoHIEaMR LIz,

OEIFBERIZ DWW T, BE ORST « iR 3ER % KPSB ik B TFE i
LTHY, 20184 11 AIZKPSBIREICK L, AT F 2 ZADOHEA
gL 6 WARME L CORMBEAITo72, EEN~L—T




THTHHEHSNTWAIRS T, T a7 —E ool o L v
BRENTHWAEZ ELH Y, s - FETEICET 2 HiliBiniT s
TL7,

@©UKM &I, FEREfigk O, kY £ A b OIEH OREt 2k
ot L CHEYH TE Y . UKM O Faculty of Science and Technology 7% F-1#
9% Research-Challenge day (23531} % Workshop DR A X —F > 3
NZRNT, R—= AP OREE Y T A MM K DB RIS
5 IR AL =73 Gold Award = H L 7=,

(2) THS 2 : PR Y BT A N &2 H O T2 HE AU 2L & DR YEALAR A
REREIND, ] LT

OB v 4 —s3—TdHDLKIN L IOKPSB %5 & LA ~D
ZAFANIEENZ 2018 4F 10 HR~11 A#IDIZT THT 70, 77
e ~DFAE, FAKEES TOREEY £ A b O AR CFfF U
T A FERIFRE LSRG O TS 42 B B RASHREZIT-
77

QFALEIRAE R Z b &2, HEKEL Y 27 A OFERK, Bl Z it L,
MR e 2. MERPE BN A RE L, VAR (D) & 1EA
L. BI 754 U CRREBICIRE LT,

- PR E O GEFIE (5, Eis - R =27V (D)
EAERC L., B X540 U CRREBIICIRE Lz,

2. BV ARG

(1) THR 3 ER L LCOEREAT F7 LRlas) €54 Fo Y
PAINEEDTETRAT T UNKRESND, ] ICEALT
OWRFEFTE, INSCFHE, EaFtm, FERAEGIZOWTHEE L, B
XAT T UERE L,

@KPSB (2% L, THIERITHS U PR > A7 A O, BliE.
BEEH OB 2T VIR LI,

@~ L= T LRI IWK, FAKLELS, Qe T, 24T
EOHFEEFR K LHRS T LB, BISEEREITO, LR - Dbk
ELTCORTEEY A N OEBAMESEE, — A hPEKOBLE - i
ERWFOFENT 218 LT, FERFALL RV ELIFEET~DOW
BETE &) & ke L T D,

e R
© Hek B ORI
B RO RIEIE, BRI ORE L &, 2 2 MRS D

Xi




BRE OB BIZHEB N> TnD D EH B, BILTH IR
2o D,

BOD [ZOWTIE 20mg/L A —2D HZZ &L 72> TH Y | AHEAK L
VAT KBV TH, BOD20mg/L % HIEKE & L TIRET S,
Btz oWl FlERY €A ~ & 71280 True Colour T
500 Pt-Co fREE THREFMBRTH LN, ~ L — 7 OB
(MPOB, DOE) O#EhadOiEHa ks 2 LB RN H 5,
@ ERRE M. MR A

AR - FEERFEICB T, MR OERE M, MRE e A A A
E LA, BlEkeE 3 2 FEIBUC AT 7oit 28 2 LB B 5,
EURZARBICBWTEEL, 77 7 — A TR L72EkEr, Et
EATODIRE L T <,
2. BV AR

PEAMLIR S 27 L DI R D LR & COTED) A fikf <
@é%%ﬁ%w\U%+4h7v~y7\ﬁ%%ﬁﬁ¥k@@%:
KV T %,

I O B KB —— h R TH 5 KPSB O TILE O E#H % 15
THY . KPSB A4 & L CHMI /B3 L HE L T, IBENLZ
HFE CTOMETZHEEE L TIT 9,
EURAREBE L LCiE, Bita, PR OPEAKLEE DR D 5T
WHR—= A TGUANC S Yt T, I A THFEOFER . it
A& L TOHEANYFFTE L FTARKLBEGERH D, 2 b O5EIC
DUV T bR B ETEB 21T O
ERBEOME
B4 HASHAARY =) A b
1 SEPITTE i VAR AR TSR 2 8 9 /il
WALAEA R Ef4 142 H5H
e RIEE
FEHE - Wi b ARER TV E=>y 7]
APEMETEHRINA] T4 FIxRF )
BEEMTEUREE L [VE=F)
KEEMER] T4 2707 ZoflxE, IKGE
HEARLE 1M (2017 4 4 A RER)
78 b 4fES5FIH
B 30 4

Xii




1. FXx0DE=

(1) EXEZREICE TR REORRR UV =—XDHER
® BEXEEREOBUE - BFDOHR

L=y 7Ev =% (67%) . FEFR (K125%) . 4 FFR (K7%) . O (K
1%) oD ZRFEEZETH D,

BOREHNZ, 9O MDA OGS THREIND LER EHZ &> T, [H
& (GRS X EBE. TBREO RSl TH Y . 70 i O R TaE TESIT 3 4, 222
O TRIZEROBEEEEIC L > TR S, T8IE 5 £ Th5, TRk hpik v Kx
BRHERZF S, EILTRRICBWTEZHEOEMLEZG TV HEmENDEENMEMT 5 Th 5,

1957 D~ L— 3 7MDK 2018 2 F T, —EH L CHi—~ L—ERMH (UMNO) %
Bl U7-@NT Bk [EEGER (Barisan Nasional) | 2SEUMEAZ$H - TUuN/=, 2009 £E 4 H 125k
EL72F Y7 5L, 11 (one) Malaysia (ERH—, HIFT) | oA —A DT, 2010
IZHE L DIREET V] . TBUNERE T e 7 Z 5] RO TREELE T 7T N &
EIT I N, BERFN, ATRECESCEREAEDO FEFEE K - Tz, 2015 HFI12iE T8 11 Ik~
L— 7R (2016 4R35 2020 4EE TO 5 MEFHE) A3 L, 2020 4 E TOHEEE
AV & BEL, EEESS b OO BEFER - Al {bZiED, ENTITEE & ENEE
ICHZONERE LEREEZMERF LTV, !

2018 = 5 A 9 R FREibBEE T, ~ T 4 — /LIt EAHOF N 5 A7 B 231 -
BEBEL, WD TBHENRR LTz, BHERRIZE D . MBORFAH LIS &
LS. BOXOTRIZH S TZEORRCALFENEHMIND FHTHDHH, BREBORS/ S —
LHPESE~DBITBAED & T AMMET2,

Q@ MEAHFHICHITHHEFKEE

~ L= 7 TR, R O BIHENAILAIKI O KE DFELBSEA TS, ZDORER
JRKDO— DW= AR TH D, ~ L— TIZEIT 78— AHOAFERT 1980 412 2,573
Tt THoT=A, 2014 F(21E 19,667 T t & RIFIZHIIN L TV 5,

SN=LMPEEREL, v LU TREMNBIROSZ D S & 1917 FTHID TREER AT 28
fThiiz, TOk, T LEEKTED D OBH & 5 BUF O J5 8 %35 512 4 I 8 L Hi B
%J7) (Federal Land Development Authority, 2003 2 R 1b, Bl Felda Holdings) 73 RKEAR /N
—LEREEZREBR L, 20 HREBICRHICIER Lz, ~ L —y T OEZEMREFETHD (5
10 R~ L— 78] (2011 H~2015 ) TH, /S—AMPEHIT 12 OEFEERHE
#7 (National Key Economic Areas : NKEAs) O—"D &N [E DT HiL, 2014 FTIFHEAE 2
N OAEFEEIC £ Tl LT,

2015 Hi2iE, ~ L— 7 OaHFREER 7,800 & RM (89 19.5 JkFH) O, EX - BT

2

P AEE EE 2017)



(ZHE & S — AHPEEIC K DAL 8.1% & 5D, v L — T ORBPESE L 2 DI
R LTV, REMICEIT 2 AR TIL, 2014 FO/S— LB (S— L0, /3—
LI —R N A V) OEFEEIED 63.9%% L, AFESFITN 1.1 KM & —REFHXELHET| L
Tn5,

:@;5&F¥ﬁﬁmﬁk:n%%Abﬁf NR—LBEROEHII~ L —> T2+ T
5811,145ha (2017 %) (L, EEOM 15%% 5D HICE -7, B L R S— L
@@%mk%xf\aﬁmﬁ&i%k%mifwéoﬁﬁﬁ%ﬁ@ﬂ~A%@%%%iﬁ
IMETIZEH D . 2004 400 30,248 Tt A HA5HE L, 2015 121 61,222 T tIZE L, v L —

TIZBWTH, 3,000 Tt A HESNTWND

BOD Aff O KIZ L DW)IKEOHAIE, L3, F¥E. FER EOIFEHIC XL > TRAET
DA RIRRMVEIZ LD & ST D, /=L 06 OHEKIT BOD A 23 @ 2 & oy

O, KEOEADFK & SILTWD, 2014 FIT IR 3EREPE S O PR S 531 1 (9,
SNR— AT 451 4, AT 80 1F) 226, fH 22t © BOD AfEBHEH SN TEH Y |

—MiEkdH 720 DY EITEER (BKE) ([T ZFRICRE R TH -7, ITHET
b= AL O OPKCPE . BE~OFEZE | EFEEE. WIKOBERSAE
DOIEREFER I LTWAHbHESATHD

ZDOXD IR EEE 2 vv—VYﬁWi LK@%WW%W®%%W>M®%% K
ORI DR ARE#E (X5 —F AR S0 B0, AEHAKDK
JRCTH DLW OKESEIZEFT HE HIT, N— L L% @?3F7kﬁéﬁ®€§{t%#ﬁ.ﬂ‘bf
WHEZATHD,

@ EHXEMEOEEFE. BX NRBERED) RUEFHIE

~ L= T BUFIE, 2015 4E 6 AIZ 55 11 Ik L— U T RHE 238K L, 2016~2020 4
DIFHIRRFREFR 5~6% % HIE L LTHIF TV 5D, 2020 2T — AH 7= 0 OEEBFTEZ
SEHEEAY OHZTH D 15,000 RAVLLE (K165 TH) . HHINAZ 2% EsE5 2 &
ZHELTWD,

FTRBORBBEIE T ERIEL T 0 Tidkel . EROBAE, GfEHTYH AT 717k
TR, ElEEE L TR 2 RERELEE T2 LTWD, 20D, OAF it
M2 @B R ok, @2 TOEROEAEORM ., @FcHEE & 72 % 72D O A B OME,
@FfE BT LR R 7 Y — U R DB, ORFILREZLZ DA T TANT I F
¥ =05t ©—EOERDT-ODRREIEDOFHEZIIED 6 DD L LTS,

R— AHPEZEIZ OV T, @B OERO 2D ORI OFEEIc BT, JiEED

1EMEAL (Focus area B) O FULIIZRPESRE L L CTIEMIT DN TR Y | BH¥EDITE (Focus area
C) IZBWTiX, MPOB (v L= 7 EAN—ALMERR) 21X U0 &3 2 BURIFERE O
ELIOTT, ok, Frft a2 FIEOMIE, K[UEETOEEEMELED D Z &
MmO T\ D (Strategy C3) . F£72, WERERE (v L— 37 /3— A MFERE : MSPO) |



D HARBRBEA~ORLE S O Rt vl REVE~ OIS 23 o TEBRT I T AN S 5855 <
NZedHLLTND,

@ BEEEHEOHNRIFICHITH ODABEDEH MR UM KF—Do 4

AARBUFIEL T2 7 @O 2010 0k B RFZILFEEMAER Dohilc a7 ¢ 7 ~miF T
LSRN NA— = 7] BRELTVD, BT, BE - 23 LX—S8ICo0n T
(H e~ Vb= TBRE - 23X —W A =377 47 IZBWTHEOW IO, &
OEBERRREEECOWTHEM TH#EL T & LTWnD,

IAEOFPENT K DEREER b NS/ — AMBIFRIZRTF 2 ODA L L TiE, LLF A EE
ENTN5D,

® EWMBIEMEREDT- OO /NN—LMEEICL D7) — U RFOHET Y =7 b
(£l /)7 = ¥ = 7 F-SATREPS : 2013 4 11 4 ~2017 4£ 11 )

~ =37 ORBEEMRLGICERE SN OABRAREIC L8 rT 4 AF ¥ — YV OHEGLE,
R ERAIN AR U R RAETLOEBRMEORIE, REI/S—A - A F< 2 KOS
Rl = L — D TE N FILR DB RAIE, B VR RET NVOFMEDILAFEZIT O
ZEIZRY . N AEENFARER 7 ) — VEEICERT DI O OEFR AR & E
ITAREZR BN DIEM 2 Y | Lo TEMZIRMEDR A2 L 7 ) — VR ORI X 2 8l
HoglHZHEEL7ry =7 N THD,

AK7arxzr ME, WWNTERFEE~L—T « 7 87 K% (Universiti Putra Malaysia :
UPM) 2NE[FEIBHFE L1z, S—Lh « XA G AMBAAF « T 2AF v 7 2R+ 5 Fiffi &
SHICHESE, EVRAL LTOERELZRfEL, ~ L= TRONZES v—7 [UPM K&
W~ L —7 « $3K% (Universiti Malaysia Sabah : UMS) ] & H A OMIE 7 v—7" [
INTZERS: MSZATBUE N EEINRAMITERT. JUNRY) ) 1Tk v HIERBUR R XS
EIRERL 571 77 (Science and Technology Research Partnership for Sustainable Development :
SATREPS) & LT, 2012 455 2017 FTH72 Y i S417-, SATREPS (&, ENZAFFER%E
ENBEHAN RIS (OST) I ONCENAAFFERRFEVE N A REEMFFEBR 3R (AMED) &
MNAATBOE NERR O (JICA) 233EFITME L T\ 5, BiFE EE MRS 23 (6 T
WHFEZAT 9 3~5 FEMOMNETm 7T L TH D,

7235, SATREPS & LCAIFHIKR T LTS b OD, BT r Y= h TR LI
TR REREOE PR ATV ARRN S, KV ZHEEEEML TE YR RITOR
FHZLAEHME LT20I84 1 AT ISATREPS 7' m ¥ =2 hpRAIEMH L7 SDGs £
FAEZET 0 7T N OREMTONTZ, 207 a s T ATIE 9 RESFIRSN, 5%
EVRAET BT OND TETH 5,



® — LM TH PRI S AL - EIRIE BRI RO A L OV & - EREF
(RALFRA : 2012 H-~2014 4 L OV K+ SRR © 2015 42~2017 )

JICA /AN RB R ERETH D . RIMERER O & - EFEFH¥E L L THEBI N
FHEThD, ~L =7 ONR— LM LGOHKLHEOEEEHIE LTz T27 L—2 K
DR Y U — 48 % W IE VB IREE S 27 A ) R OHEKE O AWtz Bt Li- T2
T VIREAE ] 23, K2 RO EMIIC BOD fE 20mg/L LT O EBICH 59 DAL &
LTHETHDZ L aIFZFELT LT AR - Hlfo % k& M5 72 OIC F i S iz,
AREMHFBEITKR T LT DR, Bk« FAEFETORRICLY | #EGETH DL H X
2ttoT7T T L= —L, v~ L= T TI0RU ERESNIZEDZ ETHDH2017HF 11 A
Ftb~De 7 U 72X B),

ARZEMT, HR &7 7 7 L—4—(2 X ) BOD &~ L — 3 7 [EHOPKIEHEE E TO
W Z HIE L CEANTONTND Z &b, BOD KB#ZICHAZRET H71-0IC, KAFEHE
DIZEHMTH D77 LPERY T A bEIGH U7 MBI 23588 ¢ & 5 arRetE L& »
EEZ D, HHEASH LI, JICA ZHE UL CIHRNM A2 W&, KREERED —BRELTHE
WA SETWEEIHEEEHRTEY . 4%, BERREEEFEEZRE L T HET
b2, BIZIX, 77T L—&— L RFEREHNTH D it - PR Z —FEIRET 5.
HOHWET 7T L— & —EAK DN D% BICAF R BT 2 BN ET 2SN EZD
ha,

(2) EXk - Rl zRH M - RITOME

® 1.1 i - ZOME

5 F5 YL =T O T7 EREROMBEIR TH LR Y T A N E2TEM
L7 it - i AR AL 2L

Ay 7 (HAR) (PR B E] PRI & 0 3@ ARET 2,
AN A TIGICRE S 5 IR E I 2 = v ML L ALEERE Y] 40m3/
H OPEARALBRAL & 2 R 1E

(Wi - BRA] 777 LggY) £S5 A oLy b

AEAEIE (= > M RLOHI) v Ffgk Y EF A b

b




o ST EBIEY TS A R ARG, B L LRI
s T T7IEZAETH Y RAENRBRE | FIEDERE ORTLE &
LTHHER
R L=V T OEETHDLF T 7 OHBMARER¥ETH LT, 7
7 EEORRIC b F 5T 5
BEO AL Lt | (] B, BRSSO E% s BERIOMHS
A7z AT EME, —RICEMTHY . A K500 ?&m&E&f
A, TEEREC D § faensazvon |
BRI AR BT S o |
5. %%H@—W%ﬁ%@ﬂ £ om0 i
SCHBFEROBE, THkg o

&E@ﬁ~&?%éﬂ\$&% ° dicitiok
F DA LT OIRAiE TIRIETE 5,

[A~=w 7] HEAKMERfEZ D2 = Mb. WEM DXL v MEE
IR TIEH—EARIIRTH BN, Pk A &7 OlA,
WINJFiE, 77 OIEAFREZ ) N0 D,

[Jeigik: - AME] ~ V—o TEEDO ST 7 2B 0EH Lz gEka
FEE UCOHEMEEZA L, 20151281013~ L— Y T BN ERT 5
[Project Of The Year] (Z&#&IXIL TV 5,

A PEIZOW I, TRk Y B4 b IZRTEFC LIRS 5 2 &2
TET, A UARRERL D & OIIAFAE L7220,

Project Of The Year= L flgg U £ A b

[V OFE] HEAORBLITZHIN, WIinbEMThdd,
Ffgik U €A b OREMITZR,

[Fib rTREME ] Bl fk U B4 R OARERRIE 22 < 7 7 OB &
D) INTEFELTEY., BEfIINETH 5,




Neat kenaf core powder Alkcline freated kenaf core

(JLEER(T) (JLEif%)
I 7 LB D]
EWSOIRTEIRE | HARY EF A FOHRTEFEHR
- [EA 400,000 TH
- YA 12,000 T
PA R PEAILBRAE R (VA V3B BRI & o CAE A RE, EREHb
40m3/ FALERRE) | i - BRA ()7 10-30mm, [F[fED £ A b
~L v b @l0~15mm)
RIS ~ L — 7 [E Kelantan JNBH%E s A AL (KPSB) 23EBES 5/ 3—
DA
ASEHRRET HHM |1y b
DHEE
flfi ¥

EREEFRICOSFLAR

ERE - JICA FHAHIERL




2. B - RAIEXOME

(1) EX0EM

LN 7 BB R BE DR D — 2 L 725 TN A 28— AHPEEHEAKICRT LT, 2R8I LY
i R O R DD RN FEBL L, EH L~V TOF AR OEMERETEEIND & & BT,
W N S CEEHEFFE LN Y o TN DO LA R PR E TV NER END 2 & 2 AKH
EORMET D,

AREEOFEMIZ DT> T, EBERO/S— MM LIGHEKEZ G & LT, WAEM OB EITxT
TOHERHLLVORBRE N ZH T2 Z LICEREBE, TR AES T3 A MR T 5 —
VL AIEN T B OGN AREE 5T — X O, ST & To7 BT, EEMERE
INT o TNIND LML PR ILBL S AT D Z NS %, & BIT, PEARMLBEAE DI HEALARSD
BAMBEZWT oA T 0 THBREBEICRET 2 2 LIk T RORERY £
F A NRAEFIE TR U7 BRSO K - BRI Z X - T <,

(2) BFSh DR
AREEFEMZBL T, LD 3 DOMBEERT D Z ERHFFEND,

BT R A MW TRIER Y BT A b &2 AW 7oK R & o5 1 - A E 92
AES D,

BCR 2 0 BilER U BT A N & O TR AL ER AL E ORI R R S D,

B 3 AR E LCORHEA T T 7 LfEY A DY A 7L EHIZETRA
TITUNKRESND,

(3) BXDERAE - FETHE
AREEREMIC L DR T L DIFBNRE L FICRT,
(AR 1122158« HEKAEREE & o M - A0 SEE]
8D 1-1. RFEFEFEMO D OFHEEM OKBEEEETy) ROBMERE LM CEHTIES
BB HIEE) e Le LC, MTFEFEMERE (WX —_—1) &&bICdKOsEE
B OB (S—2H T ZEEST D,
- B EIBMEF AV T, JICA FAER S, & T ESIT Cd 5 KPSB HERD /X — Al L
Lz il L. HEKEALE O E G TR E R, RE LR E A, KPSBHYF L L
IR L7- EC, Bl THEER L ORMNE 2T S5,
- BURE U I T D RRIE T EM T &2 LL TSR ¥, BEAF OB DK (O~ DHEKHILR)
MBEUK L, AKELE DRI ATEE T, BEKMBRSE OB EIC 07 AX— 2R H 5 1E
FTICERE T ETH D,




-0

iliifk ©2017 DigitalGlobe, 1> —% ©2017 Google 100m

(FEFEO M : Google Map)
M 21 REFEME

G812, WU B—/S— F & & ICFEZRERE T IE R OMEEI 2 ST 2,

- JICA FH#EMIT, KPSB & O AH %08 UC, HRKMBRASE OB E Hik, REAE, 3%
Wl 7e U2 AR L, RE THEHEE &L ORNNE L BIRMEE S5,

- £72, JICA FAEMIL., KPSB & OfTAH %18 U T, EILBIAA D KPSB 12 & 2 1Efis i 8
JICA AEFMIZ L2 BRAROATIZONTAHAETH L L bIT, FHEKTHZIZKPSBIZX
LHMIEZRMEFFE B (BRINOAMIAR) O b & TGRS d Z & 1225\, KPSB &
s, 687 5.

- JICA F&ERIL, LKIN & OITEEZE U T, 7T 7 OREME & RFFEICKT 5 3HE,
FREFEK THROBIEEIZOWNT, HAOZIKE L, LKIN L5857 5,

I

]

58 1-3. YR GLEE R E ) M OVKE (BOD, COD, pH, TOC, ¥/, DO, fAF,
hoss) #dEST 5,

- JICA FRA&RIZ, KPSB HHLD/— A LIGITE T 5 BEAF O PS5k OHEACR L, 4L
PKE AR L. BEAF O/ — A3 L3 T O — WRAABRILZ FHT 5 5.

< LBIKEIZOWTIE, KPSB H B 23T A T 50 HTRiEkIC N %2, UKM ~OFZEFEIC L D AL
HAKEOBR T 5,




58 1-4. BUROS— LTI D OPAOKERNELZ B E 2 . UKM O EGRN8 5,
/X — AhPEK A A O R S 2 7= Ot 7e -7 R O fE Y £ A FOWEHIE L
O EIEE L~V T, Batd 5,

- RIS 72 PEK AL SRR % 23— Sl L35I8 L CERREEh 2 Blaa 3 DA, 23— Ak
KILFRIZ S ST B 720D, 757 LFl#E Y T F A b OMRORER R, BTALEL, ALFEh
R 2R MAMIESE 22 5720, UKM 8= COPKABIER 21T 9 .

- MR TOPAKLBEEBRAE R 2 b L1273 — L HPEKIT 69 2 EREE S H O PR LB i
MDAy 7 ZE O] BT, AR IGEHEEN 21T O,

< 7B T OZEE L UL TOPEKMLE RISV TIE, UKM ~OHRMFEELE TEL T
W5,

TGEh 1-5. HEKAEERE N NV 7 LERY £ A FOWEAIE L TR Z T 5,
OFRMRE - AEFREEEOHBIL, U TORMFICTHRET 5.

C AR (B - BLRAD ORUSHRZ 8 Kl & 45

« MEAJKE % 40m3/day &35

- ATBCIC BRI R (LA & PR, PR ERICRRAE &35

- WA & ST D ROGEIE, 2 R - WSEER S5

A 4

RIGHE —>

— ML X B

RIGHE —>

A

O A% A
RO HE U CRRE L MR RIS LA T 0@ v
« i AZK B Q=40m3/day(=1.67m3/hr=0.028m3/min)
- WEAI D =6.7m3/5851 X2 251 =13.4m3/2 L5 &5
(754 13.4m3, SUSKER 8hr OO RFOD M F /K &1E, Q=13.4m3/8hr=1.67m3/hr=40m3/day)

@%FE EOBE A WHKE ORI HEDORERFIZLL N ORI ET 5,

- YE AR o T SN TTRE 2R S TEE (20ft 22T DA H2.38m*W2.35m*L5.8m)
- P EESRE R N T v 7 AR T ¢ (H2.2m*W2.35m*L9.6m fif A 1d A H L #FA R 10.6m)
v L= TR LES 3, 415V, 50Hz



[RAN WATER DUALITY

4

r

Ly e

B0« 148 mg {
C0cr | 12mg 8
™ 85
10C 2 mg{
et
2
2

_EiJ

3

) :“ ®
L i 7
_. 24[1 DDA
AT A e

n

FLOW EQUALIZATION TANK

[CcoNTACT ABRATION Tank ]

SEDIMENTATION TANK |

BEEL : JICA FHA I 1ERK

@ AT A T T

A\V4 AY4 LAY
X X x
AN VAN FA
S \BS \BRS N\

[+] o L] -] []

%% ¥XX¥ ZX% XXX

P g
—!'ir‘ [ 1 DECOLORIZATION AND DECDORIZATION TANK | El
I 3

VNN
VAN VAN VAN

- O [ -] [N}

¥ ¥ 3%%

$33% %3

glin

[[Wo_2 DECOLORIZATION AND DEDDORIZATION TARK |

2.2 J20—Fv¥—Fhk

o

16800

5500

4500

FFUSER
-

IRJLIIE/_W%R{L*MMM

4
m =
5%

= & bbb — &
= 4 — uTFLON
3| J 40m/d
A g
=
et
lLID:mm AERATION TA®]  [SEDIMENTATION TANK] lB'lnwlm:zmmwnmxm:mmwa
e o I LIFTING EQUIPMENT T~
g £, J
£
— — — > > . - -
R
= 8 ooTACT WTER{M - =)/ \ A -
=) r / =) =
i / ? ps g M FA =
— T ¥ Y ¥ 7?2 ¥ %7\ - e s J [I e

BEEL : JICA FHA I 1ERK

2.3 fttaMRImE

/AWS

IGE) 1-6. M EZREERM 2 iiiE (Rnks) L. PEAKBEERE R OWEAl L LTor I 7 K

pigg) £ A FARGET S,

c HEAKAUBREE B 2DV TE, TEE) 1-5 ([ZHS S BIEERZED L & JICA FERIX. BifA
FLIC KD EHTREETITH .
« 72OV TE JICA FHERM 2 LKTN L 1

F S

% B,

ET D,

12

FEZATV, FIEEY £ T A M OWTIEEE

10



IEE) 1-7. 8IS U7 P AU PRAE [ 2 SR B PT & Tt 35 (s Fie s &)

- JICA AR, PEAEREEE 2 R3S T80 5. KPSB HELOD/S— Al T4 & Tolgk
B A ELSIICRIET S & L bio. BHIBEORR AT,

CHERAMEERIE, A% v FASY T — AR TAAD DY L=V T ETR%T S, v L —v
T OWTHEARL THEEL, N—AlIBECcCary 7 Tlkahd, LERERSE
BIFHE b RIAALTH D,

2w L= TR AEBUL. BA-~ L= T REEER T (IMEPA) ([ZHESWTEY .
% < Ok H CHEBAMEEE S TR Y A OHK LB EIZ )72 BBEIT 0 Th 5,
- STEOHERUEER A 58 - F—EABL (GST) 1. 6% L 725,

IHE) 1-8. HMEFICRGEL . RESHTTOEKM, E TFL2 ST, JARNHLIERE 2 il - 3%
EEEZT S,
< JICA FREMIE, REAOEICLY ., PKHEEOHMRE L HFEEz®E L, ZitT
2o
- KB E S R S D £ TS, WEOMESCREMPTO LERRE 2 E X, B
I LHEE D RE T ERITOEMEZAT .
*KPSB BEHD =AM LIHZOAF T 4 ATary 7T a%E Li-0b, BEEE THEE D
B E T £ TR, REEETT O,
CREIEEICT. BUKD P AKABRLE R, PEAKABIEEE D D PR £ TORE TF, BEX
THERENEEND,

58 1-9. PEAMMEASE I ZWAEAIE LTOr 7 R OWEEY T A b2 L, sk &
OFAIEIR 21T 9,

c REMET TH, BIHRE LHEER T 7 - i) T4 MREAIZ R L, JKL
HREGE VN o T2 AR il 72 L ClKGBR 24TV KIRAIVPLE E O R S B 2 & A B
ERAP

- X D%, WEIEABAMG L. N2 THUKCA L TOLPE, SLFEE ) &AM PR S~
PR IEFITHREL TV D 2 & 2l 3 2,

TEE) 1-10. FUEHEARE R A F 2 PR 2 T 2,
» OB TS BUKORALEE, HEKR DS IERITHAE L TO 2R WA ITITRIN 2o 72 £ T,
B E T A DR T O 2 iR 21T 0,

EE) 1-11. Ao X —s8— Mk, KL E O jEls - MEFFE TR D HiliBis
175, (MBS L., ~=—o T VERETET S, )

11



- JICA FA&MIX, KPSB IZ%f L C, HHE ORI LCEFRE OIS GEEAE 1L, Bl 7w
=7 MAYFE~OELE) HRET 5,

- 72, JICA &ML, KPSB (Zx LT, EHIRRMERFE R (WAEH D AH - Yeif, Fdh
DM, A7 V=2 OfFRALEBFARE 6 7 A MK OFEICE L CTHBEEZTT 9,

TS 1-12. JFUK KR O K OKE 2G04 L, ALBR% OB Z 5T 5,
OKERHEFERIILLTO LB, EAMICAHIC 2 [, KEFHEZFETLES TELT 5,
(@) Vo7V TR
300[E : 15 % H x2[E/A
TOC OF 151[8] : 15 % H x 1 [#]/H
(b) KEHHTHEHE
BOD, COD, TOC, pH, DO, ¥, 4, NH3-N, 5y
(c) Vo7V T HiLE
12 Hi62 : WEA, PERERLAE . BTRE Y B A ME Qx2%5]) . 78 2x2
KA L i (2 R
WMoy DA 3 M - AL W (2 5R51)

TE8) 1-13. 5D 77 K OWTkE Y T A b OWHEM & U TORE LD FEFEEIR 2TV,

SAERh B e NI A S 07— 2 ZWUE . it 5,

- EILEERICOWTIE, 15 A G HIFIX5 20 H) oFEmAEHEL TS, UKM IZX 5
KEHT « BETRERZRREE L2 9 2 T, WAER ORISR, BLiE s, anlslhiE, &2
B R, MR FIEZE OS2 E 2T, ESh RO SR O B 5% 2 1058
T 5,

s PEKABEEE I T 7 BlfE ) £ A MEZ 2 RINERHL TWDHZ &b, 2T 6
IRE = DRIREZEIT D,

TEE) 1-14. Fci e WoE A ORLE T IE R OHEFFE BB 2 BN 5,
- LREEOSEGEERRIR 2B E A JICA FIEMNT, o 72 Wg A OBLIE T 15 M OHER & P2
MzfiHT 5,

158 1-15. PEAKMPRIEE Ot YA b C i H ATREME S OV FPEIZ DWW T T - REET D,
< JICA &ML, v L= T EAN—AF (MPOB) o/ — A LTk T 57 ) o7
R0, D= N TIFIT 1T 2 PR B R OB ZE 2170 . AP ILER 1 i H
ATREMESO A I O W T 5,

{58 1-16. FIE7Z2WAEAIOBLIE T %2 & Lo KLBAEE O FE () (#fS - #ERFE

12



Hv=aT7 VET) 2hU L F—3— MIRET D,

- JICA AL, FEREEERTR 2 S &I, il 22 W oE A OBl E G IECEES - MERFE P~ =
2 7V E G TP AR E O T (8) ZFRR L 1 7 v 2 — X — [MEBITd 5 LKTN
X° KPSB, PAf##&RICTH 5 MPOB °85i) (DOE) (Z#2%1 5,

(AR 2 12 DTG« HEKILEREE [ OFE AR DO E]
IEH) 2-1. ~ L — 3 TIC T DEREER « JEUE, HEKMBRIZ 02 gt - iR, BREEER 45
B2 0% THRARFEIC OV THER T 2,
- JICA GRAERNZ. BIRHERIAE U T, LLFOFERST — X ZIET 5,
1) BREEIRAGT B0 — SRR 230 £ 15 E
2) 38— NI B HEAKEEHE & 45 o R L OBl
3) = AMPEKOPAKABI AR DBEAFO T A KT A v FEREAR
4) 73— NHBEK OPEKAERI AR 2 HiBh 4, E1HITHIEE
5) BREERAEE0/ S — LIHPEKELHNC 227 2 TR

I5%) 2-2. L — T ENOS— Al THEOPAMMBLRFEIZ OV CTHER T D,

- JICA ##&FI%, MPOB X° DOE %l U T, v L —y 7 EHON =AM THFEIZBIT HBEF
OPEASERRI LBV, AEEE, BRI E) %R+ 5,

- JICA F#EMIE, MPOB DOHFFEBIFHEN R 2 H0NC FEhE STV 28Tl O P AL 7 1 & X
IZOWTH, FRINEETT O,

1G58 2-3. WU B2 — 3— F ROBRE 2 RIRIC, FEREEEB AR, P, &K TRFO X A
VU CERE B R B i L BEAKEEA O Y - BRI OW TR A K S,

- JICA AL, Bl A2 % BME L, LKTN X° KPSB 7211 T72 <, MPOB <° DOE 72 X' ™
BICRBEBI D M FH & HIRF L C. HEARIBREIR O A - EAMEIC OV TE Th b R
T LT 5.

8 2-4. D LB —3— NEEFGITAITNCZ T A, BAREWN TOHEAK B O FR K& O

BEOIY MMAEE RS D,

« KRS ANEL - 34 (LKTN AT KPSB)

- AWM -5 B

- BT EERT  BeA (HARY T MUSETHE, UVEF A FA
FH (FIBR Y £ A MR PSEAIN TV D FARQREEE, FEG KL
B i %

- B BlER Y B A FORE TRCEE HFEICOWTHET S & L b, k) 51

13



R 2SE A Z LTV D TR 81T 2 ALBRR LB ik, R« Bifaz i & L7z
FELGHEKUEEIZOW T ORI EZ D 5,

158 2-5. PKAPRICAR B HE m O EFES KL O EEORBESFIC M A vy T 4 7%

BREt4 2%,

- JICA F##HIZ, MPOB X° DOE 7¢ & OBAREERE~D v 7 U 7 % U T, HekHHlb
W72 T 47 (PEKERED SR -CmiBh 472 &) Z/iatd 5,

15EE) 2-6. FFC1-16 g%atTIE () 2 —AIZ, LKIN L O HH 87245, MPOB, UKM
& G R CREYER 7o HEAALEREE 8 OFEHEARSE () ZRET D,

- JICA A& M. LKTN X° MPOB, UKM & {571 L7273 & PEKERIZ LR 5 BEAF OFE (AR
R L2 BT BRSO AL O 2 WILEL A x5 & U T- Pe AL BREE & OFEVEM R E (52)
ERET Do

15Eh 2-7. BAMRE 2 XI5 L= kBRI £ 5 X F—% LTKN, MPOB & T UKM & 4:fA]
ThfET %,

- & X —BRAERAY] 0 2019 4E 10 A HE

I F—HFETEE (L —2 7)) : LTKN, KPSB., MPOB, DOE, UKM 7% &

- B . EEHEER RO EEERICOVWTERE ORI THA L LT, AT o
TEEUAHROFEERRICONWTHAMEEZSES,

1E8h2-8. FER27T D7 ¢4 — RNy 7 Zikd 2| BEHEARE () ZokGT L. BIEpERIc xt
U P ERAE 8 DR VEAAR T () MOEERIZRA ' T 7 GRBIMIBN A O ATREM:)
RRET D,

- JICA F#A&[HIX, MPOB X° DOE 7¢ & DX — A K OB PR 241 5 BIFREERIIZ T L |
PR AABREE & OFEMEAARE () KOEARWZRA T 07 (B HiBh & o wEeM:)
TIRET D,

(AR 312 BIEE) : BV AT TV DRIE]

iHE)3-1. AE SN DM (=L THE) IR L TSRO Wil L 23 2,

- JICA FHA 1T, LKTN., KPSB. MPOB 0 BHEASEI 00047 L T8 — A TH O T ESE
¥rE L TWDHEEND, N—ALMLGOHPEKLBIT )05 3 A b 72 b NTHEK DB
- PLRICAR D FEIC S W C OB RINESTT 9,

- JICA FHAEMIE, 7S— Nl T LS CARBAT O ATREME DS B WY TSN 2 TV D
PEARDOBI « BLROFREICHOWTOFRGINET 5,

14



1G#E) 3-2. WaEHE LTHERAEOS 7 R OEE) EF A b U A 70 (B - fEHER
S OMRTE) O AR & A - b b,

- JICA &L, BT 2R R OCERIOTSGRELZIT I & & HIT, =2 TOHE
Bte LToOMEHOREMEIZ S, BREEIZe T Y 7 %2179,

) 3-3. BUBE Y H A S hF— (Limonite Malaysia) » SRR/ 2 # 81 2 TR L, &
B T e 7 15 ) DRSBTS DWW TR 9~ 5.

- JICA GRARIZ, FRARR & CRZ B E 2, BMRESE T % Limonite Malaysia & 37
BHRUHIRIC O T O e L it 2179,

158N 3-4. FEREICBU 23X Mo, U AT G0, BRI Z MR T 5,
< JICA FAEMIL., FEREAOZDOME A 2R ETH &L HIC, ERBlOZEEIZ X
HHEEA~DEBED) RIS EITD,

158 3-5. WROEaHm, UGG, &4 atE & OVE il 4 a3 5,

- JICA FAAER L, 158 3-1 205 34|25 | IRGEdEA R T 5, BlFR CldF#El% 1
~5 A CHE KBRS E DR TE & 6~8 (T, 6~10 4T 12~20 T2 HfE L TWAH A, £
DIRFTEE A fESFEIC T B T2 OO & iR % Ritd 5,

- Fio, FEEHE L TSGRAENS RN S JOKAEEBEORM AR LS 2T, %Ot
GRS TR L2203 6, REMEZRET D, 2 OHRFEAMNH & RG-S E | I3
FHH & AT D,

158 3-6. HEKBRAEFE IR TE R N YA 7 /AR D FERE AR EST D,

< JEE) 3-5 THRESL7oRRa b L1T, JICA fiERIL, RELRIER L~ L — T KONE
BEE B IS AN TR EE [ O F 3R R A TR T 5, ST, KA E O
RFIC L > T, &N D 7T 7 LfE) A bD VP A 72OV THEED iATe,

REEERMIARDIERE TR L ERELTIORT,

15



x 21 EXIRBRREEE

gy 194EE

201 T4 20184F 20
s[oJw[uJee[iJe]s[a]s]e[r[s]oJwo]ufr[i[z]s]a]s[6][7][s8]9o]wo]un]

G A IS U N TRRTRRY & A M Ve BE AR LB o0l
\’# ﬁ/f)l\ shs

RO mﬁuwﬁﬂ KPP &) ROTHRE | —]
FEEEE | o
BRI S

BEACR L (LERBLES &8 0) J UVKET (BOD, COD, pH, TOC, #

BURD S — DA AV THipHOBEAKEAR I S E2 , UKMD
b 1478 AANVBEREB G L OB RS 57200 T

TR 35 KLUWTRED € A OWAE AL L COMRARTFEE

JE, DO, (I, h5y%) 2T 5, Ij'il =
|
VAV TorE TS, I

BEAMLIREE R K O 7 LRIRRD A ROW AR L TOME [ T
@it o,

LB AR (B ) L AL J DR A AL L
DIF7BE TS AMERIET S,

LT B A AR (B A ST it 92 (e e & 1T
is).

—
ORI, B TR AEG T, PEALA -
{E¥ETH, -
UL A LTl 35 L OIAR) £ M A -
l/ ﬁ/knxkbﬁ)ﬁb 21T,
PIEIRAE R AR EA | P AT T 5, 'é]
B H—sSe D 5 A - -1 - -
IRAHHT R TNEERET S =

JFUK B OB AR DA AFRAL | LBk DAL 5T 5,

BED T 7 B L OWIRRY EF A bOW A b &L COBLE k03
AEEARAATY N, AAFERN RS O T A B 0 7 — 5208, 5875

%
Rl AR OR T  K MR B A5, ] T
. 201 T4 20184 20194/
ol s[oJw[uJre[1[2]s[a]s]e[r[s]oJwo]ufi[i[z2]s]a]s5]6][7][8]9o]iwo]i]z

B ALERAE B O fl A - ooi A ATREME B OV IR IC DV Ty -1 -1 |

- BEAET D, |

uu@w)lmﬁfﬂ/muﬁ// T BB B ORGPk (F) “1T7 I "I"“

HH~ =T VAR AT Z— =N ET D, P

BT#RY EF A b B LB OB AR MR RS D

VL=V T HEREEHLE] - S, PEAMLIRIZ 1D Jr B ] 1 "

FE | BBER R BHCHD D TRARILFI OV THER T2, =

RV T ENO = DAV TEFOBEARMILRBLEZ SN | T =

TR %, = ]

Y H— =R OBIR (2, FHAERARBAARE, R, #) -

TS A 7 TR E B 5, ML BEAALEE IR OAT

R LDV TR A =

B —r ARPGITAIITTZ T A, BAERNTOREK -1

OB K O OV 2222 ]

BEAK AR A 2o FE i 0O TS 45 B UM 36 B O BB 2 - -1—

AT AT E RIS,

ERRL-168 3 T (%) £ — 12, LKINEO #7230, 1] | _.i___

MPOB, UKM & & [7] T A 20 BE K AL TR OB 138 (52)

ERET S, I

BARRE 26 RICLT-BEAR MBI AR DI —ZLTKN, MPOB & UF -

UKM& +% = =

L322 d)i4~}~/~/7§'§4§£& TR (%) 2UGTL FﬁL I

BB LB AL B O Kt () B O

LT 47 (BB &> AT T‘l)’&f‘zﬂ‘» %,

WA & L*w{fﬁi/ﬁwﬁ‘ /kﬁﬂﬁ)%“r%w)u*ﬂmmﬁ&)

TEVRRAT FUARESH

1 NBIRTE S (S — DA AV THE) IRHTSHRO L | ~ 77 “171

AR B, = = == =

WAL L CHER B O )7 8. FUETADOVYA 2L B !

- BRI OREE) O AT REM: £ T B, = — -

BUE Y R A — o — & BARRO 20 E 307 B TERRL . BEHAATR i I

T B O I SRR B, = =) y

R H T DIANIT, YRS ST, UALH SRR T 5, = T4 :
I

BTERHE WA, R O A bR %, 11 g | :
i

Bk BRI TS B O A 7 MR D TR BT 177 i~
I

=== B3R (G [E—— RS E )
=== [ENEE GHE) | e— 2 ES )

16




(4) BA (ER. #M. EXEEREAKRA. TOfh)
AREETHRALLEEER, GHM D X b, SEEREMNRAZLTIORT,

17



*® 2.2 EBFEEERF

At At
201741 20185 2019 i .
A HEEST K4 i T o A A (%) O
8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 Bk | @ | Hi @A
P £ 67 ds o7 o7 56 187
ZH LT o EE | AAYESA R
Heid 4| o 5 5 8 4 3|2 o 4 47 1.57
BT e q 6 020
LESER: m o kY T i
AR G kYA N
HEE 0 0.00
i £ 6 020
RN e ETETOAN
St 4 5 s 32 q 4 2 093
N— FIE o o7 o 2 083
gy b | TR G| BRYESAL
. EZ 5 s 3|2 in 047
i q 8 12 0.40
s e RV =L R
= d 6 020
i o IEEE R E R BB BB fEfEEE iR EEE E|E zu 280
M| =y Yy %R | Paameswaran “"‘”,;:“ 'fu:)
¥ ’ e w0 i B | B | poeEs | WH BE R e R R 12 410
TiE | 677 6 o7 67 67 7 237
WHOFE | HASCCHBAR)
sl q Wl E s o2 1 ] 6 217
i o7 611 4 q7 o7 o7 7 260
KIREEE B W | kS CCHEAM)
e s q ol 3o | 12 2o ] 0 267
P o7 677 £ o 45 150
R e Fk = (SHBAM)
e s q q | i[e s o2 88 293
— E ds o7 30 100
ki ”;zk W s HAK = (A
s
A Joik 5 5 017
T 6 CE 67 30 1.00
st Wi FE | RAEeHEAM
et ] 7 q 18 060
vie | [ s s 81 405
RHEE %
S M 64 320
B L PR re | [ 0| T 2 110
5 ! : " i
s | [ 8 040
i o ] [ i 18 090
P A s FIR 1RV EFA b
S | 2 110
R i o ' ] | [ ' ' 12 0.60
B S N
(vt by | R | RRVEFA R [
s | [ 2 0.10
i 0 000
W eyt e
(V2T A ) e .
il 16 0.80
i e | O E i A » 160
" B e R 1KY EFA b
% St 10 050
tiE [ 2 ] [ = 5 2 140
FoTT = | W B | ke eHEA
gt | [ [ERRE] 2 140
v | [ 2 ] 2 2 2% 130
KIREEE B W | kS CCHEAM)
s | [ E| 18 090
Fie o | (BB 1 25 125
Y e Fika VGRBAM)
gt | [ 7 135
FiE ] 2 2 ' 18 0.90
tiB A - P £} I I
[EX =1 0) E B
s | [ 1 005
it Kl 0 1 |2 z |5 16 0.0
it Wi FE | RAEGHEAM)
s | [ Is 075

165 | 630 | 825

122 [ 727 [ 610

13 [ 847 [ 565

Fb) e B 8 | 853 | 445

—— EAfEE 278 [ 1477 | 1390

211 [iss0] 1055

18



® 23 BEMURGb

¥t 4 R ¥E WAL H B
1 | HEAKALER S WVEREE ST 40m3/A | 1 2K 201843 H | KPSB /X— A1 T3
2 | pEE) =S A | TA T UT 7t 2018 4£3 H | KPSB /X— A1 T3

® T [E BUMHERI I D BN

O ~Vv—v7EF 7 #3237 (LKTN)

- FEEHEENY A S OFRS

< PEAIUEAE B S L= 77 (800kg) DFREEIC AT 7o 4%

- BARBE 2 IR 2 T (Bl ) IS8T 2 AT 1 7 OEfF

@#4 Kelantan JHBH%E R A AT (KPSB)

- B L EM IS T D LA B o4t

- HH RO FE S

- BRI 2 R ek T (Bl R R) 1210 2 A of it

(5) EXEEHRAH

FREFEMAH] 2 DL IR, FHFEBUREEBI D 5 6 LKTN 13, AFEEFMICHIEL 2D
rr 7 ORE LG L EIHEET A ORI, FESR~OHEEZM S, KPSB X, F
I P O FATEREN YA b Ot LB AW ), FEERE O IE AR, Ak
R 245,

HAYEFTA MIARFEOZEER L L THERKROERZITV., SNTIAM & LTS
B K = o DS PEAALER % DO RX ORI B O FE T COMEIEEIT Y, £7-, MEE=ET
DOHEAKALPESEER & AKE S EBICE L <, UKM (Zx L CHRHEEE 2179,

19



[ Contractee ]
| JICA |

g

\.

f Malaysian Supporting ) <:> [ Contractor ]<:> [ ExternaICooperation]

Institution

Company

J Cooperation

Board (LKTN)

National Kenaf & Tabacco Japan Limonite Co., Ltd. Cooperation Nihon Suido
Consultants Co., Ltd.

e Introduction
& Support

o Supply of
Kenaf

:> [ Demonstration Plant (KPSB) ] <:

Subcontract ﬁ

The National University of

Malaysia (UKM) e®Device Design and
Manufacture
@ Laboratory Experiment ®Experiment
® Water Quality Analysis

@ Space for installation of the Device
o 0&M

f Malaysian Counterpart )
Institution

Kesedar Perkilangan
Sdn. Bhd. (KPSB)

R JICA PR VR

2.4 EXZEMEAS

(6) EXEREBMAEEOHME
O ~Vv—yT7Er -7 & aff : LKIN

<~ L —>TEF 7 X 8afF  LKTN

& RE4 (IExX4 %) Lembaga Kenaf & Tembakau Negara
(9554 FF) National Kenaf & Tabacco Board
e 1973 FFITE R & /3 TERIEIC L0 RRSL S U7 BURF B
2010 FIZEHFE 7 7 Z NaflilES TSV, T 7 & NaEEEY
FEHEE _
T
LKTN (v L— v 7 OB L LT, v L—y 7T ERNICBT 577
APEDEBLZAT > T %,

SEHB | AR LKTN 225777 OFHAMA B OB Z Lz & D2 2%
722 SITHNA LKTN 23336 2 PV IS HEE S & 5 7o o0 DRI & ) &
ERALTWDHZ &b AT Z—r3— k& LTERE,

AT B =R o o
T . fil:\bf:/fjﬁjmﬁj\:#fm )
I - FERHEEN D 3R, B
R - RFFETFEN % DOKRIE WS

Bk JTCA BHAL I 1Rk

20




@ 4 Kelantan M A% WA EALLE : KPSB

PB4

Fd Kelantan )N B3 Jmy 42 E A 1
(IE=xX4#F) : Kesedar Perkilangan Sdn. Bhd.

BB
HLHRENE

«KPSB (% 100% BT & @ GLC(Government Linked Company) C ., Kesedar
AT OBIFREHE, N— LWL EZEE LT D,

+ Kesedar {3 MoR (Ministry of Rural) @ 9 & Kelantan /1 2 #0492 Hi4¢
BRI, MFICB T DB EE T 5E)T,

KPSB i, ¥ L — T EOPKBHIN S % L 78D 2 &2 FEKL TP
D, RFEHITKPSBIZ & o CTHERMEHR L L TR, FHROICAKFEES
Fihi L TS B xFro T\ %,

B RAEZE L LT #EE T 23— A LI OHKAFRIT - SOUN TRV BLL
ZHLoTRY, KREETELRDIV X —X—FThHD LKIN D
FEEREN Y A R & U THESE AR 21T T2,

FERHEEI O A b &2 TIHE, B KA sk 24 L, s o -
MEFFE PRIATH B S TR 0 | BIHAKLER &K 720m3/ B (2% L AL
HUK'E X BOD T 35mg/L & @V vKER R LT D, BEIRALEEE:
EREICXT D M, B, KEOHEHIZONTHLIHAINTHY , KF
I Mtk DS  HEFFEBIC B MR < FEMTE D EHEZ /T LTV 5,

By R —IN
— MRS
FF9 D& E -
AR EIH

- SLEHEEN A N O & EIRE A~ D /)
- FHEEFEN O E R HERFE T, MkeR]
« RFEEEE O K2 m T 7=

Bk JTCA BHAL I 1Rk

21




3. B - RAIEXDER

(1) FPEBBOHKER

(AR 1T 2TEE) - HEKALPRIE E O M - A 20D %ERE]

{58 1-1. FEREFEERO -0 OFifERlt OKERMEET) M OBMBESME CERITTIES
B 7 iEE) A fER8 L7c BT, MFEFEMERE (WD F— "= ) &b ICHRAEREE
EOBREGHT S— LM TY) ZHEET 5,

2017 8 HIZFEM LT v v — 3= MBI L D v 7 A T i D50, 2017 £ 9 H D
B A I Z IV T, FEREMERR DR EG TS OWTLL T OFHE A MRS L7,
KPSB D /38— Al T H T DHFAMAEER > RiZ 4 BEd v | BB S PRI T IO
nTEKIZE SV, TEBEORY RTIIEM T 7 7 b OIEB bz, T3
MIDOFEFKIC X D & BEHi/KD BOD 1% 30~40mg/L TH V. fthd %72/ 3— Al
THEVIIRGRIKKETH D720 (HERFHARENE O LBEIND) | ARIEE
FEIZB T DRBRGKITONT, HGEHE GRS RbOBuUK) 7»"HAEHE Lk
FEEO RN RIB KT 52 & & LTz,
RETEGT OOV TIIMELRVW O, PEREZI T2 BT, a2 —
MESE THEOBRZ, PiTHbIC X 2@ TEZITI 2 L 2B LT,
BARDNE S TV DO BROBHIMEE RV, RE LFOBRICERICHEE T D05
WD LR LT,
AGEIZDWTIE, =AM T TMB O KRR QrIKAEK) %% T ES Tl
SIZFTAELTEY, 2IhbldKkTHZ 2R L,

' I & B

RE P ERA FRMRERY

22



¥ WF S EILEEA 1Pl ~ Pa
i jrbi e
gt

P2
F3 pyg
-~

B BFT
Google

R 2201 7 Digtaifiobs. TERT —% 02017 Googie 100m

(FEFEO M © Google Map)
3.1 ?3F7KLEE BEDFHESA

FUIF IBEOHRFERTRDER TORETRT

G812, WD B—/R— F & & ICFEMZRERE T IE R OMEEI A2 ST 2,
2018 -9 A, 10 H., 12 A OHBIHIGHAEIZI\V\N T, KPSB & SERlhER% DMl 22 5% & 715 & Y

BRI HIZOWTLL N OFHEZ MR LT,
RE T E DY A ALERLE & O UREERS 11565 12O\ Td, KPSB /83— Al T3 Tl 24 By
AT CEME 3 AICL 0V EfAFE/RL TV, S—2AWTHHAY 0ZIE7— b
RE SN THY, KPSB TILKEEL IR RA 318> TnWD 2 & 2R LTz, JICA
AR B/ — NEBLRIL 2R U, SERG xR A>T b 2 & %
R L7,

23



PEACHLPRAE [ 0D B 1% OMERFEFARNIIC SV TR, 6 L O E & 4 4 OBEREAE .
1 4 @ Professional Engineer (LIGEEE) 2NEE L TV | MERFEEUAHNII 0128 -
TWD Z & & KPSB N HERR L 7o, LIEFE ORI 5 PR & 1 /) 45  KPSB
L0 EUR SN HAE ORHISE 2B E 2. JICA AN & LT, PEARQUEEE O & 1%
DHEFFEBMARNI 0108 > TV D Z & 2R LTz,

SRR E OMERFE LR H O MIZ oW TE, FEREFEEPIL, KE/EXNEOHERE
EHOEEIT JICA FHEMMNA L, KPSB ~DHEEDOBE%IL, KPSB NAHT S Z
& E e Uiz, EEE IR D NMEBRICHOWTIE, FirE¥E T KPSB TOAMH L /A
HZ ErER Lz,

R B LHIR DR A O EEMEIZ DWW TIE, B TR E RIS AT DUV T KPSB
DN THLTORETHH Z & s Lz, EIA IZOW T, 2017 4F 12 A
Kelantan M @ DOE #1243 & OmFRIZI N T, KFEFEIMEIZIR D EIA O FHi S IAET
HHZ L EMER L,

PEAULERAE E DOFRE HIEIC DN T, REANC=2 7 ) — M XA EBTHEEZITH Z &,
HAR D Dk L7225 E A R E T ESTCHEA LT 2 2 &, MAKRNRHORE LF
179 Z &, KPSB N— Al LYNOBEFOBRHIMEAR v 7 2AnbRET L2 L %%
KPSB Lo & &b, a7 U — MEMTHEZ 2018 /£ 1 ANG, A7 HK
SLPRALTE DR E T H4 2018 423 A 1 » HREER T 5 5. KPSB oG EA Y
7=,

AREFHEENZMEE L 725 7 F 712DV TLKTN SR EMIGICET 2 8B 20 1
77

B

IEE) 1-3. JKRE GLEREE ) K UVKE (BOD, COD, pH, TOC, #&, DO, fii,
hoss) #dEd 5,

KPSB D/~ — Ll LI OPKABIZ SV THRIL AR L 4B FEIEEBOFUK L R HR
RN OKEREZ T 272012, BUHIFAASCREA S SN 2 0 U7, & OFRARS
SR A LI TIOR L, SRR IR LT,

B DS — AP L, B OR Y Fedl-Ry FHRTHRHAR Y RERIT
194,900m3 TH 5,

BEEROR Y FOKE ((0FE, BEAEE, TSS, BOD, COD, TOC, NH3-N) (X, it Fi
TEVREILTLTED ., Ry FINTOAKMBENHEAL TWND Z & R LT,

Z DR KB OREAK BOD 2 KPSB Nt =4 —LTEY ., #1 20~30mg/L THEK
HHE 100mg/L Z i & L TUhTe,

fto> /S — KPR ALERL i % & bl U 72 #E 5E C i, KPSB HE/K LB R% AL BR/K 13 B A 72 AL
HEToTND I LR TET,

24



1G58 1-4. BUROS— LA TIED D OPAOKERNELZ B E 2 . UKM O EGR18 5,
23— DK A A R O R S 5 7 D gl 2 - 7 R Oldig U £ A b OWAEAIL L
TOMREWIZEE L~V O, a5,

FLRHEE Z LA DI hi= 0 E o X 5 7B A EEEEE, SERES 3 B 2 A UKM
PR L~V CHRBERINE 2 5 O 72 LU T O EER % i L 7=,

& 31 HIRELANILOULEERAS—E

FEERA B FE iR
FERE SRR o = NHPEARALER I8 U 7 B O BRETREAT 2 FH
© JVERSRAE & AVER h SR D FERERR RN
BEfib 7 R SRR - BELOTVE (REREEih, PEBREAN. ZERURENEHL) oEVv | 2EM
IZ K D BREh S O MR
WS T b WLER FE R o JVERZhER A RN C & 2 FEBRIEE OMET (T FEER) 2 A
© BT DAVELFEERIC X B AEISh R OMBR (RFER 1) 470
© 17 DAVEREEERRIC L DA O (RFEER 2) 37/ A
H202 (2 L DAEighERm | - RO FEBRSMEC H202 N & 2 Bk 230 | 2 728
- FEER RSV L
« FFLTO pH S DT X % ALBRA) SR Ll S BR
- H202 AN 7 5 S ABLERRIC X 5 B R o kit 3MALLE

ERE : JICA T HIVERL

FNENDOFEFRNE R OFEROFEMIL, TRAER-2 [Zfiffi L7z, ZO/ENS, LIFD
ff&k ) £ A N ROV 712k 5 OEREDEIHENC L EREREZINET S Z LN TE
77

FEHEEZME T 208 Y £ 4 MG ORE

FEZENi % OB O E
FERERERE A~ 2 B fiitdae (B, @I LK FIEANE) OEE
FEREE DR FEORE

Fo. BEREDERN ERHFTES
H202 GEEE{b/KSR) WAL, 7 A
TOHERE R 2 FEh L CRERESHEE
ﬁmf% Z DALVER L D FEFES R~ D1 H
Z 2018 4F 11 H LA, FEfii L7z,

71T NFEBRITE e bR L ER

R0 B K RN RSO TERRIRN Be D 5 Ak mEk K
ST OB EL & BT 5 72810, % N5 LERI & 3 NBRIHOET

AIE it 7% f@%mﬁ%@%%kmﬁuﬂ

BEEM L7z, TORSE, RMIRIMTOR LR EERERRR LR b, IR REE
{EAKRFERINE ORI A R 2 & Ak,

¥, T 7T 0T AERIZOWTL, K 2 ERIFRESER LT TSS OBREZREN

25



RO LT, T LNOKMPRE S EB L CTRE L ERZMHGET 52 &I3EH Lo
o ZORKELTHT LARNT T 7 OW A XITH#E L TR E WO RERIERE OFFE L
D HEE L~V OERTITLBDNRZHET L2 L3 LW L EE SN, £ 2T,
7 OWTIEEAF BEAE N b O L& SR B EREE#) 4 FE0E L C. £ DML ERE
riERTHZ L& LT,
72¥. UKM O Faculty of Science and Technology 7% F/#7% Research-Challenge day (23317

% Workshop DR A —t v 29 AAZRBN T, /A= LHHEKOMER Y €T 4 M X DA
BT A AR A X — Gold Award 2% E L7-,

TGEh 1-5. HEKAEERE N OV 7 LERY £ A B OWEAIL L CORZRET 5,
O FE
AKRFEFELEE OHBIL, LT ORI TRIE LT,

C AR (B - BLRAD OROSHRZ 8 Kl & 45

« MEAJKE % 40m3/day &35

- BB\ HEAR IR (LAY & PRk, B HR - e s 52

- WA Z T DR - Bk, 2 R85 - WAEE L 5

i - e |

—{ EAEREAE [ RS

i - el |

nEono—

© 7F 7 LpERY) EFA O
b7 LY B A FOMERRIT, 7 &RiBeE L, BIARY A FEZRELE L,
T, 7 K DI CHERA R E 72 SS i Al T 5 Z E DR Z LIZ X D,
7 LRER U B A N OMRREERIT, ERECR W TRE(EARND L O 1IN E 16 4y
#(1 RN 8 HENL, BEILIAEZ LICHBICT T 7 EMEs) T A FOAENRTE D X
T LT, HHNZHBIT AL THICRT L H1C, H—RINTr 7 2 #E+fEg ) €5 A
Mo, B SRIITT T T e MiHiER ) £ A R 2L LT

NI
T
Tereifieiee
el
N
)
i
N NPT .
LR wWin

THI7EWEBRYEFA FORERZE (H4))

26



®

Jt R KA

ERESMICHE U CRE L sk AT LU T o v
« MEAZKE Q=40m3/day(=1.67m3/hr)

« WA D ZE B =1.67m3/hrx8hr=13.4m3

LoT, 7 6m3, MEEY €54 bk 6.7m3 Ll L

At O E A

L=y TIZEBIT 5T 3, 415V, 50Hz

o WL KFE D AR~

W LWk D 2 o 7 TN AT RE 72 <A

Bz EdgosRE R N T 7 Gk

L
L
“

e ]

®

®

)

€| w

&

Lowel Saiteh

wtranged by the Comtracter

KR[REZ2 1A
FLOW SHEET -
(40m3/d) il

p
1
1
1
1
- [i 1
el |
Cbor | 122mg/d]
M85 ] |
L HCTT .
H
1
L[ e )
| farrangsd by the Contractor)
H
4]
U
B
4

23

(]

PR JICA BHALM (K

\ \;‘ ‘\HII \/ \ / NS \/. \‘f
AN TAY I\ /\ A A\ AN H

i A B B ..

LN § TR —

Mo | DECOLORIZATION AND DECOOR[ZATION TaMk

T e s we ez ]

® 32 Z7A—Fv¥—Fk

27



'
|
|
-

Slope to Existing Pond

;I
==

\ ) ,
1 1 1
1 1 1
s - = E ES
e e “C B o =D
1600 (500 (12000
et e cho 5480 11300 6910 1975 (102502501850
(10000 Y300 ™ e 5 (1150 (556) 605 B06 805 (707 606 806 806 (570
rércd Pael — i qn Cage for Filing
Screen Urit Hexkild ok~
f’ Aeration Blower| I
J - 1 =
- g / Contact Aeration Tnf%&:lwm tation Tark D 4 Tank ! =
& = ey .; s
T T
1 = % B S
B ireeaf [ L
T e R
L — Y & o
L __J \ 1 =~ B
ot s | I 1 o e - 0 %
\injectipn Inlelfor H30Z | injeduion Pyyrkp fof HZCZ \ oo
3 (movitle) \H202Tark
L350 1EON TS 126 M) (D (1150 |556) 606 | 806 | 806 (702 606 | 806 | 606 | 1570 (p1agesnf (350
50 ] 150 104 i
<t B <
Top Loyout
i i i i i i
1 I I Slope to Existing Pond | 1 1
L e = 7 e L s s
(600 (5000 =€ B~ a0 =D
cio1ien B 5480 {1300 691 (975 (1025750850
(10000 3300 200, 2480 {70
Ol Pipat N )
el Control Panel r Cage for Filirg
| WA N N |
[ i Eg===ST Srba ﬁ =t 2 eedomnie R 1 B
= 11 A -1 3 e — . -
= 1 ﬁ a9 = — - .. [ =
: =1 B T——F 3 0 5 o A
| = g 3 al -
slsls R o= T 5 O A s
B35 0 "o -
_ b 23 — i Y, AL LA 2,(' =
4‘ = L et = Fesare e 10 [0 \ S S S S— \\: b i %
a Flow Egaization Tk | | Contoct serston Tank § Sedmentation Tonk i : u el e | & =1 A
- f H \Injection Inket for H202 \
Screen Unt | § .-:m:vable] \HE:)E Tk
(hrakasnl (350 Injection Pump for H202

BEEL : JICA FHA I 1ERK

X 3.3

A TR

G 1-6. MEZREHM 2 8E (xE) L, JKOHE R OWERE LTOr 57 RO

pigg) £ A FARGET S,

HEAKALBRIE FE D BLE ISV CIE, TEEY 1-5 1I0BIT AR NAEZ I, AARTHYEE R L
AT -T2, HEKBEREEE OREIX 2017 4F 10 H205 2018 4F 1 HETHEL, 2 H 9 HIZ

T CTOMEEIToT-,

I 72OV TIL LKTN X U 800kg FEEZAITV, FilfEY £ F A MTHOWTIEEES (H
ARKYVEFA M) DEIEOLOEFE LT, 7T 71L 2018 42 HIZ LKTN ~FEL, 3 Al
KPSB /N — Al T C B> 72, [fRY BT A NOAFEIL 2018 42 ATV, 2018 43 A
IZ¥ L—37 KPSB 73— Ajl T~ - ik Lz,

28



HKEBEE D THRERR

8 1-7. B45E U7 YKL LG (& 2 3 B PT & Tk 45 (ks FieE &de) .

PEAKLBRAEE . [Fl#g ) A ME, AFy "R T —HFRTHANS < L—3 7 £ Tl
EL, v L= T OWTHEAEZ ChHEEL, KPSB N—AMLE Ca T Tk Lz,
AT, 2018 4 2 AICH AR TN O L, 3 AIZ KPSB /N— A T T2ME LT,

o e
WiE THHH S DR KPSB /<— Ll T 45 TR

IES) 1-8. BIMEHICEGE L, BERFTOMEM, B LErate, PoRIMILE ZiRtT -
BEEEET O,

HERKALPRAG I 2 S - BB D RTOEN & LT, LEMAE 2017 48 12 FIT4TV, 258
DIES I E 2. ERORMNEITo72, TEIEBIFChH 0 LA LIc, BE#EaL 2 Y
— NEEBAE L 2018 4E 1 AICRBETERFTOKM - 2 7 ) — NHBOREBEEIT- -,

HEAAVERAE I 0 =1 2 7 %, KPSB /S— Al THI T 2018 423 A 13 RICZHEH L=, ik
JLPRLEE OHRAS - BREMEEEZ, 3 A 13 Hipb 3 A 28 BIZANT TIT o 72, BUK D b AL
L8, PR E ) D PR E CORE THIE, 3 A 21 A7b 3 A 26 BIZHT TITW,
ERLHEIE3I A 18 D 3 A 26 HITHT TITo 7=,

FATREIC LY KPSB /S— AWM IO Z RHEMCEL N TEXEZ b, 12IE

29



ATV 2=V ERB D ITHKLEEEEOREMT - RETHZETSEL I LN T,

25

Kig

BRTDEH LR I L—UIC& HKLEBREEDRE

a.

30



BUKERDERETLSE

I8 1-9. PEAMLBREEE ICR AR E L COr 7 R OWERY £ A b & FEH L, @K%
OBGEER A 1T 9

PERE LHE T H, 5] & & WEFIFTEEECmKRER, s A F M L7z,

2018 43 H 28 H LV 2018 473 H 29 H £ TWAEAI (U 7 KOFIEEY €A &) DOFedH
EEZFEM L7c, N7 v 7 TEMLUIREA] (57 (800kg) LF#EEY €S A K (71) )
[ZOWT, FED TOPICANTZHEE RB~FEECTRERIC, REVTE2TF =0T ry
THY BTl EETBE L, BN LT,

F7. 201843 H29 HIC b7 w7 TEM LAY ¥ > 7 IZ A-T-ilbfgibkFE %, @izt
KRFBATRE X o 7 IZHEA LTz, WTNOEE SRR K AL —XCE T 5 2 &3k,

31



Jwﬁ&. _ _l%g

e e Wf% i A AR A v TN )
BERKBICEDAEN-T7F D RERRBICEDAENFE)ESA b

dl

FEAIOMRY EIFEE FEH TDORMIEE

EAVEZEIX 2018 4 3 H 28 H L0 50 L., ZEEHAEMEGR D72 KPSB 7> b AHETAV 727K
TEK CHLERIEE 2 KIC LT2RIC, R 7Rela 77, fE A7 ) — O EnRi, 3%
BEANOKDOTEIL., BE DOKIRNE 2 B2 L CAOFEE O LFRESREICRIEN 20 2 & 2R
L7,

JKEKIZ & B BKFHERIKR JKBKIZ & B BKHERIKR

32



SOEERX 2018 F 4 H 1 BV ER L, KPSB O —AR 2 NIZHE LI-BUKAR 7 21
ST, EEO =LK O@EAKZBIMG L, B2 EENMEE STV D Z & B RERR
L7z, BREEEOEEESLEITE B AN L XA DOF = v 7RO ADOHRERTEEZ L THREL
77,

FEERA~NDR Y FKRARKBR FTEBDOFRAKLE LI

158 1-10. RUEEAE R 2B E 2 . HEKUHAEE 2 093 2,

FRIEHAIF O JLBRIR L A 4T3R5 5 72 01T KB ekl 2 £ 1 L C UKM IZFF HIA A TKE
IHTE IR L, F ORER KLV K A AL BRI MG S D KD ARSI ORMRGET E21T o 72,
ZORERERE 2 T, FEIEBAA LD 10 B O 2018 42 4 A 11 BICHKQELEE & 0 #Elix S
fF RAKERZER &) O EEELZITo T,

2018 4 H 22 A6 HIZ 2 IO~ — A THE/KALBRLEE 0 i AJK & OVMLERIK DK E 537 %
UKM THEJi L, KESWHREREZ b &R R 4 BRI EHE L 72/ R, DR & O Ao
PRI —EREFRBE L T D OKESHTHES & LB R OFFMIZIEE) 1-12 (250 . EiZ
Z DR EDT= 2018 4 11 H K il b /K EARINC K 5 FREERS 2 320 L 7=,

AT g g

MEREEE KE SR BHRRER

33



VEEY 1-11. 7o H— 38— MNIKF U, BERLERIE

DiElL - HERFE BT IEICR D Hi B L

%??50 (‘/[Z‘ga:"_ﬁ“ E\ ‘7:2?/1/%%%/}1‘@—50

FEES A BHAG L72 2018 24 H 1 B KPSB ik BIZ
%t LCH RO TG A2 1T o 72, B AMRER
T TSR T HRIC K 2 ABNETH D | 2018 4 4
H 1 BEARE, KPSBHkEIZ K- THEH., HeAROELE
B O AR &R (BIoRT) ~oiteka E
i L. BERERE & 5200 7,

[ B SREE ]

« BRERE DB T > 7 D pAT DA
- BRERE O BEEEN T 2 7 O ST DA
« PEKMLERLE & 7> & DI A DA
« PEACALERAE & OB H 117> B DO HEK O A7
« BUKAR > 7" 0 Byt oA

F72. 2018 4F 11 AITEMIR TR (BEED A
YT A) E2ITHOBC, KPSB BT L. EH
B 7L RSF I IEIC O WD THA RS 21T, 6 A midi
L L TCOEMIFEZIT ST,

Verlhcation Survey with the Privale Sector ot Disseminating Japansse Te mlnglﬂ
far Wastewater Tre :msm m utilizing the Natural Mineral Limanite and K

Daily Inspection Record

Date: { !

Time:

Name:

1. The lamp for electric source is turning on. Yes No
2. The lamp for malfunction is not tuming on. Yes No
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158 1-15. PEAKMIREEE Ot YA b C i H ATREME S OV FPEIZ DWW T T - REET D,

A Je  FREFFEDOFRK T D KPSB 7N— AlHEAK & flifiisk (MPOB OWF7EHiE%) DHE
KEFEOKDOKEREZITV, ZOREIRZIT o TR 2 RFITRT, LV, KPSB 73— A
HPEKIE KL MPOB sk HEKFUKIZHEE U TR Th o 72, Z4UE, KPSB OAR Y R
PR RR DHBLHK 19.5 T m3 & K& < oo/ S— A THHE KRR Fofe L TR B AT
ThHhoHrZ LIZL D,

INEY, YA N CEAT 554, BOD O AKIEEZ 500mg/L & EDICRET DL
DE LT, Flo, AEIZHOWTE, EHZMEH LW TOFEMLE L~/ 78 500 Pt-Co
BEEFTTHLZLaRETLZILE L,

F 3.11 KPSB #EsK & i 55 BEK D LL 8

ey BaE |EfE | TSS BOD | CODcr| O&G | TOC | NH3-N
et T me/L | mg/L | mg/L | me/L | me/L | me/L
Kpsg 8/12 560] 280 128 76 191 4] 659 422
10/25 997 552 150 58 533 24| — 88.3
9/6] 7500] 5000] 254  575] 2590 19| 499] 266
MPOB 9/6] — 2420] 1150 95| 2590 28] — 286
10/16] 8720] 2460] 2270  280] 3950 35] — 325

ERE - JICA FHAE IR

I8 1-16. S 722 WA KO E 71k %2 G KB EE S ORREHFIE (52 (Gl - MRS
Bv=a T VET) 2T F— 53— MNIRET D,

PLEDOTEB A © & 1T, HEAKMLEREE & OFREE M ONEES - MERFEEEFIEIC OV T, 8 12 IREL
HFHA (2019 FF 6 H) IZBW T~ L — 7 OB (LKTN, KPSB, MPOB) (Z#iH,
R L, B FEAEE 2 T, JKQBEE ORGHFIE (L) | #Els - #RrEE~=a
T (F) ELTHRY LD,

O AR IRIEE DOFREHFE (R2)
T HARFIH

JRRTE LT, HEKRABRIZ IV THRAIZEIXER Le T, RIREMTH L7 T 7 L [lERY
EBFA NEFERL, BERESOT T 7, BEEY EFA N ROFAEBIRITIER, LB
ELTEREVYA 70T 5,

1) REPEK

R—= LK T T 77— A2 L0 RLER L 7= HE/K(BOD T 42 500mg/L FREELL )% x5 &

T2,
) TR

FEAR A &35, WMANKE & BEKEIC LY LERERFRITE(T 5,
—) HEKE

HIZKE OB EIZIB VT \ﬁlmgkmﬁmiﬁﬁ%%ﬁﬁéﬁgﬁﬁé AR R

FEREFFE R M O AL PRt % 12 3 1T 2 BRAKE & ALBRIRIL A & &1 L 72 B AR KB D% E B
ZERITRT, REIS %wk&f7&WﬁU%f4b@@m%ﬁ%ébﬁfmﬁo
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x 3.12 BEKE ()

R (k:1/hr)
. K B ! LI
® B make | BRAR oamoe) e
47| yEFA-
BOD me/L 500 20 100 -0.073 -0.108 10
coD me/L 750 300 — -0.021 -0.025 260
TSS me/L 1,000 50 (SS:400) -0.073 -0.136 20
NH4 me/L 300 10 150 -0.168 -0.227 =0
Colour Pt-Co 2,000 800 - -0.018 -0.019 800
Apparent
Colour Pt-Co 700 500 — -0.007 -0.01 500
True

FETTOBE)EFAMEOBRER T T2 JEFAb=4:1&L1
FEFRE: Q) =Q0) xe” (—kt)

BR: JICA FHAC 1Rk

) i e W AR OBLE 51k
Tl ERER Y B A FPORENR, MEEEE L, BRI T T &2, BB ER Y £
TA NEEET D, 7T 7 ERERY T A FORIT I 1~5: 1(IEHE4: DIRE LT 5,

427 FE)EFAb=3~5:1({8#4:1)

IpUEES J0) = — > SLIEK
r—nik 000 06 O lga gD

- r+5 O o |mBuEFyr
(BOD500mg/IF2ELITF) o} o O 0 o Q)@@ >Q

TFHOE WEJEFTAME

EkE : JTCA FHAHVERR
3.17 HBELRREFIDERESE
- LR
ATV D T 7' — T SS RN W CE D720, SS L7 EBkEZAND LD L
U, LRSI T 7 - Pl ) A METITIBE LRV,
<7 R BT A R OFIER
7 LR BT A POFRIZ KELD 7 03 RV £ A F 0.5 LD,
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%313 #FIEMAEYEFA FOFEE

I# H FERE (m3) | FEiEE (m3) FER % &
_ - TrFOEFREBELIELLHAES ST
7+ 102/6.7X05=335 | 032803 | 4" Ciuian =0 care sy o roeiy
FIEJEF A+ 10.2]6.7 x 0.8=5.36 0.525—05 |FEIEES0%IEE

. ERE L TOBRYEMEFESAIERE. 10.2Xx2=20.4m3
2. gV EFTACFRERDOBE(X., 6.7m3 X 2=13.4m3

ERF : JICA AR VER

71) FaEkExE

Pk & 1,000m3/d DG ORiska% st % DL F ISR d,

. 7 a7y —

EEE : 77 - [ERY A MEAEICK L Im3/m3-hr (FEEEMERY T OIERRIEHE)
WBEZEE &+ 2,000m3 X 1m3/m3 * hr = 60min/hr=33m3/min

K 2.5mERE 72D T 30kPa &35 & |

7.5kw D)L= T 0T =3 H+Tii 1 B

- BliE

Ao I3 B

T4 T a—Y— S

S W N '

g7 U — MRIK

PEHITED 3SmAEE CIENZNIERE LS RN L L0 MBS KE TRV 2 8E L i
TT52b0 LT 5,

7 LEEY) S A FOAREZEL T, RRICHERFEEHOAN—2% SmL %,
HRE ORLE . HIEERE 25 E LT, 50cm REDZEM 2 4LH TICRIT 5,

oF7 HEYES- =3) _Plan
- Hn

—xf

* —¥

'\" byl 1t ] W

i -Jfﬂuinfli
1N \ |
See Detad"A" See Detall B ]
5m

10my

PEEE - JICA FHA 1R
3.18 FER : 7+ 7. FEYES A FHKLEES EEE 2 000 m3)
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%ZSm |
BEEL : JICA FHAFIVERL
M 3.19 7+ I7RERTFER
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_o5m W I I 05m W A 4
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ir 1‘7%’; 2.5m

Channel beam

B - JICA FHAEFIERL
R 3.20 ‘7 TJFEAMER

Detail "B" Plan
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= N maaaa
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=
1.25n
om
1.25m
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EEE : JICA T HIVERR
X 3.21 W& EFA4 FRESTFER
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Detail "B" Section

. channel beam
punching metal

|
|
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| UEFARER ‘ 5m
\
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R JICA FHASRA 1Rk
3.22 ME')ET A bIIEAEEEK

e

FF 7O T TR E IR, FERY B A FOZITDOIEDICEEER T, A v aEix
INUF U T AH VTS D,
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L FBASX
e
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T [Coomens
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YEpE - JICA THAERIfER
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x 3.14 BMIERHZE (329')— & 1,000m3/H)

EHRIZDETIEARK

e

- HERFE

A N - FEEEFEEMMIT 1S WA T, 7 LY A FORBRE ) OK FILR 5
ol X0, T LEERY B A b ONBEEE ORBEEILRSD STy, L
DU D 10412 1 BIFREOMEE COANRITBE L TR MLERHDLZ L, FF7IciE
WSO B L DL Z DR o= L X0 T 7O NEBEEEL 3 412 1 [E], FiggY
EFA FONBFHEEE 102 1B EERET D,

* 3.15 HIEMIFEEE (222 )— MK 1,000m3/8)

EERBERMICOSELAR
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<KPSB L3~ 5] >

Al FE () b iz, AT K - FEFEFEHELTT > 72 KPSB LI OIL3E(1,000m3/ H)IZxf
TP, DR B EIT > T,

LR T KPSB T4 i /KE 1% BOD T 35mg/L FAE TH U | fFRARE STV 5 i
BOD20mg/L Z KT 5 Z E N KREI R E o> TS, £ 2T, BEKEERE uTﬂ
WCREL, 77, MR A4 MK O EREM Z 24hr & L72, ZHUC
WL X5 ALEERE R 81X 1,000m3 &7 0 BEmAE & LT 50m X 10m(7k 2m)& 7o 710

PKITAF SRR S FOHE 1 R FbZ AND Z L2800, BLOHE 2 R Rnb
F 4R RITBEILT D52 EMATRETH D, H 2~4 A FOR &I ,-fﬁ 7477 m3 &Y,
THI A D RE 72 BN "I RE & 72 5

& 3.16 KPSB LiZicxid 4 BEKE

] FBEMFE (:1/hr) =
58 | wus | BB e AR
547 | vErar

BOD e/l 100 20 100 0078 08| 15
coD me/L 500 00| - 0021 0025|200
TsS ma/L 200 50| (55:400) 0073 01%| 25
NH4 ma/L 2 10 150 0168 0z21] =0
i"“’”’ Pt-Co 20000 - - 0018 oot9| 1300
prarent
Colour | 1y oo 700, - = 0007 001|600
True

T HEEVESAMEOB R T VRS R =40 i
AEREEQ® =Q0) <" (-kt)

R JICA FAAEERL

HRER X G HE 3%
1,000m3/8
50m X 10m

s o2 S
A

Google

W 6207 Dageaiiote. ORI — P EX01T Docge M m

Zorl : JICA FAERMIER (BREFEO T © Google Map)
3.24 KPSB ¥iiRiEERECE R
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FACULTATIVE ANAEROBIC ALGAE POND

POND POND
NO.1 NO.1 :
20,000m3 28,800m3 !
inlet NO2 I NO3 [ NO4 [o) outlet
1114,004m3 .”‘ 30,960m3 H 28,897m3 }r_'
NO.2 NO.2 i
22,950m3 21000m3 | | |+ I

TFI-UESTAE

1,000m3
Rl JICA TR
3.2 mEIO—
KPSB: 73 7. MEYEF A HEARIRSE (1,000 m3) %
A
Om|
7 R
'Jifl‘r MR PR
05
side view 6L |
L e
2.5m

YEpE - JICA THAERIfER
3.26 FER : 7+ 7. WEYES A MHKLERES EAE 1,000 m3)

& 3.17 HIEEHE (KPSB#E3k : 1,000m3/8)

TERBERMICOSELAR
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*& 3.18 HIEMIHFEEE (KPSB ik : 1,000m3/H)

EERBFRBICOSFEAR

@jdls « fEFFEH~ =27 L (R)

AR R FEREHFZEIZ BV TR L2 IEHR - fEFFE B~ = =2 7L () OMEZ LI TITRT,
AKv=aT/V (L) ICLY EFEMEOBIERSHFENITZH L & BT, RO G O K
EHIERT 2 2 &N TE 5, 1Bk LTSGR OB~ = 2 7L () ZIRFTER-5
W,

TYREAEIH

c R AMBEKOFEE BB LEBIETH D Z &,
CHETHENWG L M BONETHDH Z L,

IR PR RE E R B T E DEMENAE TH D 2 &,

BB LLRITHECEONETHDLZ L,

c MEMERZ VBRI, TERBANETHD Z &,

- EEE BB RS ST LT, RYIRMELZ B TE 2 BIENAETH D

Nl
A) BIRHERL & ik N
(a)fiti S A 22

a 5 O REC 1 | 2 L 2
b AR PR DN Y 27 m— 22— |k TELH
(b) HEAER - E
(c) HEFFE BLRAE
a HF M BEEE L ERANAEDBR, LBKET = v 7 EiEHRIER
b R - BRAETHE & RN, RRELE AR
(d) MEFFE PRGLERIRERL
a THHA H#, b MEFFE BLAMGLER, o MBUKE - ALBUKE LGk
(e) HEFFE BT
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<JEER - MERFE B~ = 2 7L Ok >
Oftiax i R AE %)

AR L, BUTR T L 912, B R R B EUKR 7 TROK S/ S— LK
AR HITR L RN TR U = - BHEAE 2 R T LBRE I BT E OB
KEZMASELEKE ZF>, A7 U —3AEORIK L R RER2ERMEREL, G
B TIERA KR Z HIH3 5 & & 27,

OfEFRrE BLEAE  (TLEUHE)
=Y AEES
W R g L 0 K BLEE L C BRI AN A RO T RN = 9~ 5,
- Y fi
100A SR E N7 HP=—KR—R H=—FK—RATaA R
- BERE
O EREELRICH ST (100A) [THEEZES
® HrEIY=—FR—2VaAr MNHEFITTERS
@ Y=—h—RE[| SR 2N LE ST ITMIET,
@ Y =—aR— R A G IR AT MR (S AL, TR N L7 A BRI LT SRR A
B4 LIGTEIRHI A 22 72 o T B T 5,

Flow Quantity Equalizing Facilities
Flow Sheet

Automatic Bar Scregn

AREmSEOIO—>— b
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Distribution Tank Inside

Equalizing Pump

DIN—Y
G JICA A 1ERL
3.27 #E¥HEEIT=-17IL0Ok#
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(AR 2 12D 2 1EE) - PR KB E OIEEAAR OIS
E#)2-1. v L=V TR0 BRI - BLUE, HRASRERIZ 305 781 - i, BREER 25
B2 FPRRFIZ OV THERES 5,

OBRBEPR A7 B0/ — DM PR BLRNIZ 2370 D 1R AL

~ L= 7 Tl AGHEYZR A X, RIS L, N— LMD 3 REFIZ K L KEG#E:
ENRANET D —TJ7. 1960 FARILH-7 5 Bilhd S AL AMVEEANIT K5 B 72 T3ABBORIC
Ko THERRAFICHER L, 1974 FITEREEXRISH T 2 0HALE L LT 1974 FERELE

(Environmental Quality Act 1974) 2 HIE L7z, T OBREEIEIL, KIKEIR - B854 (Ministry
of Natural Resources and Environment) DEg5i)5) (Department of Environment, DOE) 2334 L
TR, BEHEICET 2EE L HERIT, RAER - BREERE L OREIZHEA ShCBREER
BRPALTWD, £72. TOREMERE L L THEERTRMABEOREZE DR IND
RESHENARKELOREEREZE T2 L ERoT0D,

PR ZE D THOBEEZIT O LA, BEE NI RIHESNDTIA X (11 XTA4 Y
R) ODE/FNARAIRTHD, [TV ADBRELOIIMIANTZY & b5y E 7 ITEA K
E L=y T OKBICHRE SETIRL20 ] L ENTND, 11 X7 A 2ADOKRBHEIL,
RERRETHY ., RENFATEITTOFEF, RO B2 R & H D WVIT BRI TR
WHLZENTELLDEINTWD, AWIMIZZ A B AFITALG 1 FHTHY, £
DIICHEFRFHEEZ T O2UERD D, 74 AGRMFERKELT &, 25,000RM (£ 63 J71)
BRIV TORE, £ 2 FEABARVEETORME, 3o, bL<
(INESTENE B 225 SR AFITEE S 2 £ THEH 1,000RM (12,5 HH) OFiI@enf s,

o, TA BV AEEENRTA L ADFHESLKMZNETFTE R o254, BERE
X, EUE DN OHIM, A B AWMV ELELIT—RMFELET 52N TED, 7
A AD—FRF IR IS, —FRHE RO ED I LICRERE BTS2 &b H 5,
ok, A RF, BHETICBET S =4 D 7 ORERICE D —RHE ERIRY
HLOWERED N TEY, —EDEENETIOST DML REAFL TVD EWVWRD,
MPOB MR 5 /38— MM THOBHET A2 A | BERE 11 &7 4 & ARG 54
ELTWS, ZDO®H . DOEIZTTIA o ADO—FHEILFITEVE LRS- 72546 . DOE
725 MPOB IZHLE3 8 ) . MPOB TH TH#ET A £ A% —IFIE £V IEL L v
5 LD,

o= LMPEZE RN BREEHLH]  (Environmental Quality (Prescribed Premises) (Crude Palm-Oil)
Regulations 1977) (%, EFLOBRERE 51 510 L 0 i S 7= Hiil (Regulation) T 5, [FAliE
TIE, N=2 TS ORAF I, WEHEICREERAICANY | T35 O@EARRILCER AL
EDNEFRIUC OWTERE /RIS L THREZIT O BB LZEO TWD, BENICE, ~—
LMAPER: (1) . FFB (fresh fruit bunch : /S— M55 MT&E () . ASHE (m’) |
WL HDHWEHA T EOPkE (mYH) | 1 BdH7-0 RAPEKE (m') | HkAKERE A
DREMHFEWET L2 LIZR>TWVD, Zbid, DOE (2K 5 LIHEEORIC S AT
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SN RERD D, THMOBHIENEF~DOE#MZ mD 5 2 LIZ2RR-> T 5,
o, WHO/N— LM TS0 6 OYKIEES RGO THES L TWS

@73 — L HPEAKIT R 2 R AL TE & 4 1% o FL IR b OB )
28— N L7 & OFJNRRWIE 72 £ DRI~ D~ L — 2 T HO/A— LW T D D
PEKIEHEL, /= LHPEER T ERERHIC L > TUTO XS IZED ATV D
& 3.19 N—LATIHIZE T 0HKEADHKELE (nifﬁ%ﬁ&;m)

ALY
HA BT 1978-1979 | 1979-1980 | 1980-1981 | 1981-1982 | 1982-1983 | 1984-
BOD (3days 30°C) mg/L 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

*TZ4NZ ) TSN Y TV DfE
(Hi# : Environmental Quality (Prescribed Premises) (Crude Palm-Oil) Regulations 1977 Incorporating latest
amendments)

272U, AN AMPEERTRERBIO 12 5£ICK 0, LEEHET S DGAICIE, E@HAT
RZABAIEONWTNIAOHBIZOWT, RERRIIEEZSIE LT TEHLE SN
TWb, £7-, BOD fHIZ EFRD L 512 100mg/L 23 4E Il O FAEE & 72 > TV DA, Ho3 .
PO T 7INED LI AMOBRHNC L - T20mg/L &I EREHFI S WAL H 5,
NITKIEA~DOPR 1T, T AT 2355121X, BOD IBEOANEHIEH & Sh
THY 1979 F 1 HURRIZ T A & o 2 2 G F 72135858 L7 #filiEak 2> 5 OFE7K D BOD i
VX, 5,000mg/L S HRFIME & 72> T D,

BEAKDOBEHEIZ O TR, B X—LAM TIERRET H2HLERH Y . HAEFOZD, B8R
BREMEETEL LI LATIER LRV ERKIETED LN TN D,

HHMEIZ >V TIE, BIfE~ L — Y TERNTORE LM TONTNDS D, EEARICIT
Eo TRV, 2k, BHEHEICE T, S—AMITE» S OHAREEIIC W TIE, BT
® BOD #EHETH D 100mg/L 725, S0mg/L I L XD EHEDTWD Z & IS i3 5B
O HEMEIX20mg/L Z HfE L TV 5 W9 Z &% MPOB L O'DOE (ZxF L CHERZ LT\ 5,
%72, BOD 5 O AWM O RHMET R & ST @IS 2 HEIHE0E E LTV 5D
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2= B LD & OALERE D e A& R KL — A R A o 7ok LTV o038, JLERf
Pk [t & BOD fE% 0 NWGYAMWE &) IZITHBIEEN =D (+4312 BOD fEA T
Mo TNIEETYH, BIIRADTr—RId D) | AELZEET DD H - 2B A
BHTRAZ AN LEIZOWTORBPED 51T 5D, MPOB Ti, A4 s EEEA
SVER | TS AR SR O BAAALEE TRRIZBE§ 2 Mt 21T > TV D03, FiT-RBEEM N AL 5
ZENHRATHLHEDZETHY, FF T EMERY TS A MIBERILTEHFEMTHY
IV = RERE L TTE—LTES,

@/ = LMK DHEARILBUARDEAF DI A T A | FEHEAAR

MPOB ®#i#i” Codes of Good Refining Practice for Palm Oil Refineries” Clid, [ TDJE
FTEMDHA, BRI TOUBLEIN D X ) IR EAE 2RO EmTH L) &
INTEY, N=LHLENE DK EFED DL DO—DL LTHEN TV D,

< L= 7 ON— AMOFRGEE L TIL, MSPO (Malaysian Sustainable Palm Oil) 73% %,
MSPO DFEREIEXEE D [Hfi rIREZRBAYE HEE(SDGs) | 1Zin»>72J% T, BRbifRas & A&k YE
Dk N—AMPEREOFHER TR, PIHBRFEOR#E L TR AEL LTWD, TERREGE
BAHIMERERE oo~ L=V T EHT T o7 — v a VHEEPAMEIC LD 2019 FRETIZ
TREE BT D EBROH BN TND,

Fo. RIS — A OFERERER & LTk, Bt rTaE 7 /S — A FEREHIA NGO Th %

[RfE T RE 72 /N — MM O 7= O O 523 (RSPO  : Roundtable on Sustainable Palm Oil) | 73
b2, RSPOIE, ¥ L= T LA ¥ RRITITHEIT 23— LR O 2o e iE KIS & 2 85

DB ET HENMRAMNCEE -T2 L 22T T, HRARRELSE (WWF) |

=V =& LT DK, v L— T A=Al SR SR D 2004 FICERISLSHL
72 NGO Th %, 2016 4EIZ~ L—3 7 D 101 7 /b—7 DS FRMBEE ~ D B 5-H3 454 S 41, RSPO
DORBFEMFIES I, ZDH%, AERBEOEMED Tt 2R L2 & THE, WiExG5 &
WO ZERboT,

ZHBHD MSPO 72 5TNC RSPO IZOWT H, /A=A TN L OPKIZ, BREEREDT
HOEBEREATHE Lo TV D,

@/ — 2K O BB 4R 2 ffiBh 4, S I EE

2= BIHPESE TIPS E D @V 72, MPOB, DOE & & {8 AT h s D Ee F#f B il B
ITH LTV,

NR= LTI KRT 5, BREEICES TR (HET 2%, YK IEMEE R LIS O T
ML ET) ITREFITRTERBY TH D, 2013 4213 384 T RM (K 960 M) 725 7= 5]
SPINEAIT 2014 FITIFEON100 5 RM (592,500 ) ~EHIIML T\ 5,
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% 3.20 N—LHEZEICETRIEEXICET SiEHEES
ERER 5 20094 20104 20114 20124F 20134 20144 20154
XETOER 1914 1954 2234 1334 ST | (REAEL) | (FRAEL)
/Directive
XETOLR 3644 1354 1514 08t | o33 | E®EAL) | 2428
/Notice
£ij%&/Compound 11844 774 664 954 10044 9344 384
$25R/Court Action 13244 954 9244 7244 5344 6945 244
g‘t>3%¢ ok o 4 4 | @RsL) | @REL)
uspensmn
wr o sas . | 1,742,000 | 948000 | 1,102,800 | 984,900 | 384,000 | 1,057,500 | 14,000
Eﬁf EEHORE | e | a0 | 2760 | (2ac0 | (Bos0 | (asso | (835
BH) BH) BH) BH) ) ) BH)

HIBL - JICA  FRARED IRk XSt T~ L — 3 T S— A T35 OPE K LB & AL - EIRIE BRI & -
KIFHE EFTETHREE] 201748 H

@ S

IR — BHPEZE T D HAT 41X, TOT (Transfer of Technology) A% — 4 & L C MPOB
IZE > TEBINTWD,

FF20~30FFREE DS B E I & L CRE SN TE Y, PKABIZEET 2 b D & LTI,
BERIZ K 2 — L TIGPK D O O F A VEI A (2010) | 73— Al T8RO =R
FET (2010) (HEHHE 0 50l (B a -7 0 2AF v — ) 12K 53— Al THHEAKALEL (2013) |
~A T e A7 Y — OB KD N — Al TP ES (2015) HEREERLTH
Do

F£72. MPOB Tid, 7X—AMEERITT 2 BFEATOMEHIE D 7= D12, BNz <A
2y 7T M YT ERT T, = AhE, A A VRS, X — A0 E R O pE L BH S
HEOEFENSRA vy T T MEEFLTWD, ZOFITIE, TEMEG TR LB S
DAL ST L7 T bbb D,

{58 2-2. ~ L — VT ENOS— Al THEOPAKLIRINEE OV TR T 5,

VL=V TR L= AT T, TDIEEAERT 7 — I X DKL AT -
TW5, JICA &ML, KPSB O/ x— A THITI 2, H Kt AQUARATOR O FEGiE
s 4 b & Sime Darby #H00/8— A T3 OMRER 21T - 7=, HEAMLERIR ML $S— 200 T35
NHOHIKE L T 77— OFEM HEREHE) 1ICKE KFEL T DRI R vz, FF
27T I N T VEOHRTEICE VDS — A T TIE, RERT 77— ARETERND
7o, RN E L 20 L PEAROKE N KE M (BOD 100mg/L) Ziiti7z LTV RV T8
NN L HEER STz, KPSB D/ — Al T3>/ $— A T~ T, BEEOPEK
SUEEAS BATICFEbE S 4, AKEREEAHE L TWDRIICH D,
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MPOB T, #EMERSCIEMLELZ: & BOD 20mg/L UL F% H¥5 L C. AQUARATOR LI4HiC
H 2% < DEFEEIRZFT > TV D, BOD 20mg/L LA F OHPEKALEE S R T I OREGL )N B 55 0D e
RKOBETHY, BRRKUTOWVWTL, Z0%THDH LD L THD, BOD, TSS, 7 F
=7 E Vo BIfED MPOB @ HAZIZkE L CABLI I B A KT 5 2 &N TE T
5o

& 3.21 KPSB #E/k & i sRBEKDLLE (FB45)

Yoy BaE | EfE | TSS BOD | CODcr| O&G | TOC | NH3-N
RKEA BRI o T htco | me/L | me/L | me/L | me/L mg/L | mg/L
KPSB 8/12 560 280 128 76 191 4 65.9 42.2
10/25 997 552 150 58 533 24| — 88.3
9/6] 7500/ 5000 254 575 2590 19 499 266
MPOB 9/6] — 2420( 1150 95| 2590 28] — 286
10/16] 8720  2460| 2270 280| 3950 35| — 325

(KPSB : KPSB 0 /%— A T DMLELK, MPOB : 7 7 7L 7 — /Lt < 0 Sime Darby (/%— Ajili T4)
B JICA FRARA1EAL

5 3.22 KPSB HE/KALIRfEERALIEK & i 22 R /K AL B T 2R AL 3K OD EL 3R

2y B BE |EBE | TSS BOD | CODer| O8G | TOG | NH3-N |z m
Pt-Co | Pt-Co | mg/L mg/L mg/L mg/L mg/L mg/L
KPSB — 104 91 47 124 4 47 8.64] 1)
mill B — — 230 563 1498 14] — 0.06] 2)
mill C — — 180 713 1310 9] — 44.2| 2)
mill D — — 110 786 1061 4 — 123] 2)
mill E — — 91 171 423 — — — 2)
mill F — — 1050 510 1140 — — — 2)

5|8 1)SEAE
2)H2EE YL—LTE N—LFAMILIEOHKMESEL-FRANA E4LERAE
&kl JICA FHEMER

¥

KPSB /N—LHTIED 5 J — 0 Sime Darby M/N—LHMTIHZDS U — L 0E
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H R X =4t D AQUARATOR ZE A L =it 02

158 2-3. B U Z—/X— F R OBRE 2RI, FEAEEERH R, P, & TREO X 1
VU CERE B R B i L BEAKEEA O Y - BRI OW TR A K S,

2018 4 4 J1 22 RICAHFZEIZERT DITBUERE 2 W TR TAZ B L7z, &L, <
L= T b w2 —X— MERBITH H LKTN & KPSB, BRI CTH 5 77 2 M
DOE & UKM, HAMAG JICA v~ L — T HBEF, ARIVETA M, BARKIURSML,
LKINBFELLIZAT 4 7T HE0L &, B ALBREORINE L roT,

BRIE, UFICRT T V=220 Lin | JORLBEEEOREIR I T, BROBRRENX
EHEKALEREEE OB HIEI R AT O & & b, TORELE=—DGHIITHEREELLO
AV —F L BHEMFE., ATATINODA V2 E 2a—5551T57-,

PEAK AL B O AL O DWW CBINE OB T & & b2, FIFAERO 7 F 70
filge ) €74 SOBFAHA~OBELL TN, £z, 7 70MEr) A hOFREE
RO, BB BRI 2 ERIAFE bz, YHOFIX, ~L—3 T DTV
JATCTH D, TVI 0TV, Astro D=2 —AFHM CTHIL 5 & & HIZ, Metro X° Utusan 25 D
FHIZHEY BT sz,
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Verification Survey with the Private Sector for Disseminating Japanese Technologics
for Wastewater Treatment System utilizing the Natural Mineral Limonite and Kenaf

Date and Tine

Place

Completion Ceremony

Agenda

100 AN - 13:00 PAL
22nd April (Sunday). 2018

Kilang Kelapa Sawit Paloh 3. Rkt Kesedar Paloh 3

L Observation Tour

16300 Gua Musang Kelantan

Time:

Contents

Pervon In charge

11:00

Gathering Participant

1108

Openmg Remarks

Ms. Miku TSUDA
Project Manager
Jupan Lumowste Co., Lid

1108 - 11:10

Unveiling Ceremony for Project Signboard

All Paticapanits

1:10-11:30

Observation Touw for Wastewater Trcatment
Device

M. Tatsuva TOBE
Nibon Suido Consnltants Co_, Lid

11 Ceremony

Moderator: My Parameswaran Letchumanan, Limomite Mabay

and Lunch Session

Sddn Bbd

Contents

Person in charge

Welcome Remarks |

YBhg En Samsudm Bm Hj Noor
Darector General
Nanional Kenaf & Tabacco Board

M Shinsaku FURAZAWA
Scuior Represcatative

11:35- 1140 | Welcome Remarks 2
Tapan Interuational Cooperation Agency
Mal Office
Tu. Hj. W Mubd Rahimi Bm Wan Sallch
11:40 - 11:45 | Welcome Remarks 3 Chief Executive Officer
Kesedat Perkilangan Sdo. Bhd
Mr. Toshio Kuriya
11:45-11:50 | Welcome Remarks 4 President & Chief Executive Officer
Japau Limossite Co.. Lid
11:50- 12:00 | Photo Session All Participants
12:00 - 13:00 | Lumch Session All Participants

Moderator: Mr. Parameswarn Letchumanan. Limonite Malaysia Sdo Bhd

BIKXDT7T O

ERoBEX

5
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SAMSUDIN NOOR (kanan) mendengar taklimat mengenal slstem penapisan air berkualitl dar Jepun
bagi meningkatkan pengeluaran kenat di Kilang Sawit Paloh 3, Gua Musang, Kelantan, kelmarin

Beliau berkata demikian kepada pemberita selepas merasmikan Projek Perintis
Penyelidikan Penapisan air Kor Kenaf di Kilang Sawit Paloh 3, di sini, semalam

Projek perintis Sistem Penapisan Air Cor kenaf itu menggunakan alat moden
disediakan Japan International Cooperation Agensi (JICA) diketuai Pengarah Projeknya,
Tatsuya Tobe.

Selain itu, projek itu turut mendapat kerjasama daripada Japan Limonite Co, Lembaga

Kemajuan Kelantan Selatan (Kesedar) dan Universiti Kebangsaan Malaysia (UKM)

Samsudin berkata, projek menggunakan penapisan cara moden melibatkan kos
keseluruhan lebih RM3 juta itu telah digunakan di Jepun dan baru diperkenalkan di
negara im

“Kita menggunakan dalam kapasiti percubaan satu tan metrik kenaf dahulu sebelum
ditingkatkan kepada 10 kali ganda selepas ianya berjalan lancar.

“Ini bermakna untuk kilang di sini, boleh memproses 30 tan metrik kenaf sejam dan 40
tan kor kenaf ini bersamaan satu hektar yang memerlukan lebih banyak pengeluaran
kenaf bagi tujuan itu” katanya

Tambahnya, pekebun kenaf di seluruh negara setakat ini mempunyai seramai 1,000
orang dan dijangka meningkat kepada 2,000 pekebun tahun depan

#E (Utusan) %:& C1=IL3REED

iR BA=



kem Spec.
Treamment “Wolume | 40 m day

k Decolorz ation and Deodoriz ation Tank (Mo 1) |

el el — | 2Om A

1' , ;:::..ggl .Fmg' |
S

EEESEPEEE;

d Deodorization Tank (Mo.Z) |

Cormctas@aton
Flow E"rq;lalcltm. Tait e dlme vtatin

Tak

Wartewakrfom
Aeration Powd Hodl

Befare Treatment After Tre atment Limanite Kenaf
R JICA FHAEFVERL
3.28 ERELE-FRICESOUEMER

o, HERKRPLEAR OA M - BALVED A ATEBI O —BR & L

T, UKM 7% Faculty of Science and Technology 7 Ff{# 3 5

Research-Challenge day (23515 % Workshop DR A X —+t > 3

ATBEIML, RX—AHPEKDRER Y T A MK BRI
B4 2 A ¥ —H Gold Award 5% E L7-,

WMo
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158 2-4. U Z—/3— MEZBITAIZSZ T At BAREN CTOPERIETH O BLIR M O
EEOIY MAHFELHRET D,

20184F10 A28 H 25 11 H 2 H® HFE T, LKTN 2> 5 Mr. Mohd Fadzhel Mohd Nasir (Director
of Strategic Planning Division) & KPSB 7%>5 Tn. Hj. W Muhd Rahimi Bin Wan Salleh (Chief
Executive Officer) & AT AL, HARENTOREEY €T A b Zfl o 72 RKAB DR
BN THEZTo 72,

O NIEB) OBEZ
7) g (HEE, HE (BERIEENE) )
fafgg ) EF 4 b ORLE TRSCRLGE FIEICHOWTHEET A & & b2, ) T4 F2NE
ASNTND FARMBISGIC BT 5 MBLRPLOMEBE 515, & - Btz dl & Lo FESHE
KABIEIZ OWC OB A RM D Z L2 BRI E LT, AR ATEE & i L7z,
HAKMHHETEH & LCid, LFO 38 TH D,
- FAKRBRSG S R FHEFTICI T HBRE . DA% s L ColgEY) €54 FOIFHIR
I % g
- PlER D A N ORE TRSSRGE IOV TR
< 77 O BARENTOFEREIZ OV TR

A) B A
2018 4210 4 28 H —2018 4£ 11 H 2 H

) ZEY AL (TR, &R

+ Director of Strategic Planning Division, National Kenaf & Tobacco Board (LKTN)
+ Chief Executive Officer, Kesedar Perkilangan Sdn. Bhd. (KPSB)
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™) HEER

. SR 72 I TAHE S . _
s eSS A 3 s 3 =l
KR (534 1EE N/ E) KA TR S T TEENG AT
14:15 ITINY T —NHE
2018/10728 22:05 Hat CHl) &
10:00-12:00 | AV =T — 3 J A= A=
2018/1029 |\ o 600 AARICET 27T 7 Oif B I T B AR | T T B
) ) I OWT DR HE %
. . o B WRH TARER W5 | & BAkEA
2018/10/30 10:00-12:00 | i WiAFFAET % H ERARR FRECH v x—
RE AR~ H)
10:00-12:00 | “THEY ETA I\:ﬁﬁit - EDEAN P S
2018/10/31 Ay b7 FIHHRE =
14:00-16:00 | 4gifiigkt e 7 — HEMHSEAE AARYEFA K %'jjffﬁ”k?
8:45-10:00 | AEARULEIENZE AL — REARE, %= REAR T
VeI A b LHRES
2018/11/1 | 13:00-16:00 | AHERR « 4% OEHEIC | HHER BARYVEFA b ?ﬁu TTA
BE9 % ik
W ~BE)
0:05 Hat CPH) 3
201871172 6:45 ITINY T NS
BRE : JICA FHAFIVERL
) VU FaT A
H 2018 4510 H 29 H (H) 14:00~16:00
ERED) HARIZBITA7 T 7 OIE I ONWTOH#TE
5P 7 B S EAE
RN (BRA) | BRI aiEl R
ZINETORERIZIE DL, 77 OREFCRI L I T 5EICBE T2 B AE R Y
REFE- X5 | <L —2 TR0 B0 oA,
FTORAUN | WSROI F 7 OFEE FIER, T 7 &R LT 78 HiEIZ DV T
.
H 2018 £ 10 A 30 H (“k) 10:00~12:00
15 E) DB K A 2 — 53
Bl Bl KA 2 —
AEAM (k4s) | RS TAKGESR MR
P KRB BT A T /KL ot A0 e (FEETE M5 TRTE)
#;T;A KA TALFRSNC 3513 5, 5RO I LR BRI D BLRES (2 3515 B BTk
= VBT ROF IR I DR
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H BF

2018 /%10 H 31 H (k) 10:00~12:00

Y B[ R) £ A Rl > 7=~y b7 — R T 122

5t R NGRS
AhAf (%) | AV=UNRES R
PEE TR | -PIERY T AN 2y b7 — R O fsE TR, il b R
TORAVE | ~EDIDNTEaNLFERFALKLENTEI=ONPET VT

A Rf 2018 4% 10 H 31 H (k) 14:00~16:00

G0 G M UNNTRE ) N A T =

i ESHINITRS /v e
AT (R4 ) | AARUET AN HEHEE
WEEITGE | - RBARICHITD TS LI AT IR O LI B N OB 2315
FORAUN | RV ETANOF| RO 2

H B 2018 4F 11 A 1 A (OK) 8:45~10:00

JE ) REA LRI 24K

B REABLTT
AT (Wed) | REARI Bl
WEREITH | TV OB
FORALE | ~FIER)EFT AT T 7 ORI AR, 4% ORI T 5/

H i 2018 4 11 A 1 H (K) 13:00~16:00

— Ve AN RPE

WHE RS - A 1% OHEEIZ BT D 1%

il HARUET AR
AR (R4 ) | AARUES AN HEHEE
NI -Wﬁfiv’%f% F@%\%iﬁﬁ‘%\ U%%\mvﬁifmﬂiﬁ \
A AR ATEB OIEBI AR 2O N A OF R EEEICET7LBuL

i
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@ ZEEICL DA
7)) A ANEBOFER - IR (BREOERSCRIL, R, B R%)

-%@@Eﬁf%okmﬁU%%4F@%Eﬁ%@?*@@%“’*Héﬂ%%%ﬁo
WTC, BUGHEZE U CEEORREZET S Z LA TE, HHESME Ol EE b &
Mmool

- FRIT, TKALES O ES 12 31T B BT 7 1 ' ACRRHBUAAREE . [lfE ) £ 4 b ol
Trtv 2L VYA T NVIFEICOWT, BUGHEENL OFELWaZ b &2, FfEL
WHOHZENTET,

cFEo, UKL OERTIZ, BARO L— 7 TO ST OFE:, FEH
WOUZHOWTIFRILEA 2D Z LR TE, FRIZ LKTN 22 b OWHES N 1345 % D 75
7 OFIRREICIT T2 E 2585 2 LN TE T,

cFEEY ES A Fafio/cXy 77— FLGHEZZBE LT, BEahb Dk 5 IFER
BlZXDZ EMTEZONPERTHZENTE, MRV ETFTA b, 7, /N—LAH
DEBDOFEERMICAT 2B o7,

- RWHEZBE LT, FERY T A MRS T 7 OFHRECHE T 7 2 2 1B T 5 L
EHIZ, SORDLIFERBICNITICE S 2L ENTE, Sk b, JICA vy
=7 hEEU T, HAUEF A b, LKTN, KPSB AV U CH 3R 1) 72 UL 2
EHED TN Z & 2R LT,

A) BINFE OB - STl PRAREE

WHESINE 2 4 L b@EmWERERL, BIRZMEE Choo, MHEXTIIZ L DE
MRS, SEOFHEREIZONTEWHENEREZ A L T,

2018 4 11 J1 1 B> THHMERCR - 4% O T 2 ikl (205, WHESIE )
LA MILUTDOEED,

- PTgE Y EF A D OBGESES TR, Xy b7 — RESOFMFE, VA 70
FEEERTHZENTE, T 70— AMEZ2 & =A% OFERB T CE
BELTCHEZW,

< T BRHERE L ORISR AZE U T, T 7 OIS T IECFIE LRI B 5 0 RSt
MO ETHIENTE, AEEZCTH-oT-, 5%Or 7O HREICHITESSE &
ot

Xy N7 = RILEO X912, ®EORHH (Advantage) °~—7 7 4 7 & L CTHE
BEZT>TWS ZENREETHY, HRYETS A b, LKTIN, KPSB & & b2, [lfF
VESTA N 7, X—AMOFEEREMLZXD ETEZLRoT,
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15 Eh 2-5. PEAKKVER AR 2 il i O ek % OB o BGESEIc g A v e v T 4 T %
a3 5,

= DG T B PRI DWW TIE, BlATD BOD EHETH 2 100mg/L 7> 5 50mg/L
L WIS D B8 0 BREMEIL 20 mg/L Z HEEL TRV, $/3- U T 7 % TIEBEIC 4%
INDOIRHNZ K> T 20mg/L 252 EFREHH STV 5D, BOD 2OV TIE, 20mg/L @ HFEfE
A K « FFEFETRINT- XD ICERARERMETHY . BHlombnEEnD,

EEIC O TIEBEIRE A CIER L 24 L 72 ORI T O LR L UL 78 500 Pt-Co F2FE £
TTHY, AV B, BRERVLEL, JEMERABECAY & - EiEFE TOMIRKFES
%%%ﬁ%bk@ﬁﬁﬁﬁuﬁb<@<\:XFE#E%ik%%%T@wkﬁ%né

BOD DMLERZDOWTIE, = AfmERCIE. EETE» O REGERE (v L—v T /38— 4
HFREE : MSPO) (245415 K 91T, BARBREE~DOEES DRt il RetE~DXiE a2 LT\ 5
_kﬂkb%hT%éo$%&'%ﬁ$¥@ﬁ?/5—ﬂ—bf%éKmB&LT%\W
KD R FE{L & LT BOD ZifEHR L LT, Bllfbic X v S 2S5 2 L8 T
&%,

158 2-6. FRC1-16 g%EtTIE () 2 — A2, LKIN L O HH 87245, MPOB, UKM
& O R CHEEER YK S B O HEH R E (R) 2EET D,

TEH) 1-16 OFREHFE () 22— R, BMREREOW 10 b & EER e e LR LEE O
EVEAARTE (2 2 RITIERR LTz,

[HEAKQVEREE & OFEREARE (R) ]
OFEAEE

JRAIE LT, HEKRABRIZ IV THAFIIFER LT, RREMTH D7 T 7 LRk
%%4F%ﬁﬁb\ﬁ%ﬁﬁ®&%7\W%J%%4F&U%$ﬁﬁi%ﬂ\i%&ﬁﬁ
ELTRREVHA VT 5D,
@FSE37 VN

N=L PR TT 77— 2 L0 ALER L 728K (BOD THlE#a 500mg/L FEEELL ) & %42 &
T2,
@BEARE (f)

HEKEOREIZBO T, ARG EMHOERMEE2EZETIHERND D, AWK -
FERE S MR e OBEF AL 2 31T D IMANKE &R Z © & 12, BAEKE B Z KIZ
HET D,
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x 3.23 BEKE )

B :mg/L)
E B FAKE E’g)‘“{’f BHIKE
BOD me/L 500 20 100
cob me/L 750 300 -
TSS me/L 1,000 50| (SS:400)
NH4 me/L 300 10 150
Colour
Aoparent | PGP 2,000 800 -
Colour Pt-Co 700 500 -
True
B JICA FHEFERL
@ 10 72 W A5 F O BL & 5 1

AIEC 7 %, #RENCER ) B A N EBET D, 7T 7 a5 A FOlER
3:1~5: 1(EEHE4  DIEEELE T 5,

327 FE)EFAb=3~5:1({8#4:1)

EIpUEEL J0) = — > SLIEK
r—nik 2000 06 O ga e

- r+7 O o |mBuEFyr
(BOD500mg/IF2ELITF) o} o O 0 o Q)@@ >Q

7O WEJEFTAME

ZRE : JICA FHA MRk
3.29 RELWEFIDEESE
O B RF ]
AR AR R &+ 5, MAKE & HAEKEIZ L0 LB RERFH 2 IRET D,
®7F 7 LBgRY T 1A b O Rk
AR FREFERBRLID 7 LBER Y A ORI EO LB 15,
= 3.24 sFoEME)ETA FOFLFRB(E)

& 8 AEHRE (k:1/hr)

72 pIER) TS A+
BOD -0.073 -0.108
coD -0.021 -0.025
TSS -0.073 -0.136
NH4 -0.168 -0.227
Apparent Coulour -0.018 -0.019
True Colour -0.007 -0.010

R} JICA FRARAVER
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58 2-7. BISRAE 2 R0 LI PRI AR & X F-—% LTKN, MPOB & () UKM & (]
TR 5,
2019 4 10 H 3 HiZ. LKTN, KPSB, UKM & 3£[F]C MPOB %5 D BIfR#E Z #  CHERE
DI F—ERME LT, FEREAERO® ISR A TRAE R4 ISR T,
- BEfEH : 2019410 A3 B (R) 9:00~13:00
- BINE
National Kenaf & Tabacco Board (LKTN)
Kesedar Perkilangan Sdn. Bhd. (KPSB)
Universiti Kebangsaan Malaysia (UKM)
Malaysian Palm Oil Board (MPOB)
JICA ~ L— 7R
AARYVEFA N, VEFTA FvL—o 7, HKka %
TV K

& 3.2 TFOEMBH)EFA AWV EHKLEICESEIS—

Time Contents Person in charge

8:00 - 9:00 Registration

Director of Strategic Planning Division

9:00 - 9:05 Welcome Remarks .
National Kenaf & Tobacco Board (LKTN)

Vice General Manager for Operation

9:05-9:10 Opening Remarks 1
KESEDAR

9:10-9:15 Opening Remarks 2 Senior Representative of JICA Malaysia Office

Faculty of Science & Technology
9:15-9:20 Opening Remarks 3 Universiti Kebangsaan Malaysia (UKM)

Mr. Toshio Kuriya
9:20 - 9:25 Starting Address President & Chief Executive Officer
Japan Limonite Co., Ltd.

. ) . Mr. Tatsuya TOBE
Outline of the Verification Survey and .
9:25-9:40 Advisor of JICA Survey Team

Introduction of the Limonite . .
Nihon Suido Consultants Co., Ltd.

Director of Strategic Planning Division

9:40 - 10:00 | Potential Use and Applicability of Kenaf )
National Kenaf & Tobacco Board (LKTN)
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Limonite Mineral as Heterogeneous

Faculty of Science & Technology

10:00 - 10:20 | Catalyst for Decolorization of Organic i . )
o Universiti Kebangsaan Malaysia (UKM)
Dye and Palm Oil Mill Effluent
10:20 - 10:40 | Networking Break
Treatment Performance and Design for | Mr. Hideshi Nishimura
10:40 - 11:10 | Palm Oil Mill Effluent utilizing Limonite | Chief Advisor of JICA Survey Team
and Kenaf Nihon Suido Consultants Co., Ltd.
11:10-11:30 | Q &A All participants
Mr. Parameswaran
11:30 - 11:40 | Closing Remarks General Manager
Limonite Malaysia Sdn Bhd
11:40 - 13:00 | Lunch Break
FRE : JICA FAEHIFERL
{E8)2-8. FFR2-7 D7 4 — PNy 7 2pKE 2| FHEARE () 2UGET L. PEEREI

U KRB OFEHEAAR R (52) ROVBARRY A v T ¢ 7 (BPOABI 4 D ATREME)

ERET D,
AR FREEEDO I U o2 —X— T2 KPSB 72D b, H/KAEERR O & EkIZIE
BEHETORENR DY, BR - AT Fr2ax boEEkEZRDBNLD & & HIT, #ibh
SHEEZHR L TWNDHEDZ L Tho7z, BIFRFATIZ, MPOB, DOE & &afiiEAIZH
DB HAHBIHIEE T L TR0, A= AHIAE BBEER Loob D2 L bbb, HE

AKMIHRISRAE T2 T < MiBh&F DOHIFER KD S D,
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[F5 312 A IEE) . BV AT T D E]

1EE)3-1. ESNHMGEHR (S— A TIH%) ([Z6R2D iR fiE L 2R3 5,

(/=2 T5)

1960 4R & AR R B E o T~ L— 3 7 O/ 8— M EREIE, 1970 ER LI, = A4
PEENOORHAZ BIE LIZBURF OB/ 72 %M LIC K v, B’I311LIZART X 51T, 1990 FF{ELL
bR ERT TV D, 26D H 61%NREEERICLVERINZEZEATHY ., 17%
73 FELDA X° FELCRA & W\ 7o FRBUNF DR, 6% 23 NBUMIZ K 5 R, 16%I13F/ MR
PRATDREELE ZR>TVD,

(Hfirha)
6,000,000

5,000,000

4,000,000
nYyZUs

m N

2,000,000 W

3,000,000

1,000,000

0 T T T T
1995 2000 2005 2010 2015

(H#h : MPOB M5 — & x5 JICA FHAMMERR)
X 3.30 N—LHEEEEDEE

2017 DO~ L— T EHRN O/ S— Al THHUT 453 1I2D0I1E 0 | 2012 FF0 432 (Bl T.453)
DD SAERITT 20 LR, F 4% 2 T\ D, ETo, AFEREST S 102,342,400t-FFB/4 (2012 47)
725 108,396,400t FFB/AF (2015 4F) & 6% L T\ 5, AEFERESIN— A TIT 3N (2K
D31%) . T Z 7N (17%) R~ L — T TEY g m—n M (15%) . 710 (15%)
AT (10%) O 5 M TEED 87%% HD TV 5,

R—= LRI OW T O RN AT TOMGBITOI TN D Z &b, BflAE
END LIRS TEERICIE, ZNOLDOTHT X TR~~~ T 4 VT OGETRD,

(G ta T 35%%)

MHHEETO R LT, v L —Y 7 HRAM LEHETT JACTIM) TOZ7ry =2 b
NEDFN DS Z W=7 L EBIT, BIcvL—o 7 TOW N - FiFFEE4FER L H
RS & OERZATWVIFRINEICE D7z, AREEMIL, =2k DZ2 59, i
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DEEOEHWVHEKIZOLENTHDLZ b, Pt TH%E, MoOEMOTHLRETDH D
EEMRETL TS, et TIGHEKIZOWTIE, UKM O o s & g 54 F &2 Hun
TEAFEBRZITV, LLFIORT X912, TOMahEE2MR LT,

10g)EF A+
AUDIS 4

- phE 2| CEAIEE
(2 2ED B TERE
© Parameter  Unit  initial
pH 113 ||
cop mg/ll 129
Color (Apparent) Pt-Co 1780
Color (True) Pt-Co 1424
Oil & Grease  mg/L 5
Toc mg/l 190

HHEIMEET R e ED

Rk - JICA FHAEMER
X 3.31 FETHH/KOBREBHEERERE

F7o. RETLSZ2 HDICHKRAE iR OBA, EIREH AT o TWH= o y=7 Y 7
SthE OEREIT, ORI TV D HKAEEOFEE (it A BOD 28 1,000mg/L % K <
M TNDZ & ODLEZEE L CRED AT ABREL, ZOREEENRKETHD Z &,
FRED AL TIHOYKLIICBIT LT VE=TREZDOBREICET L TWNWDLZ L) &
b7V L, 2D OFEA~OREE LTOMEY T4 MO RN RIATR
U, BADOFREERD D,

(A AT AFTE « BihEAl)

ZOM, FIEEY TS A NOFT PR, B R OTE A & LT, IWK (Indah Water
Konsortium Sdn Bhd) & DE#EZ1T - 72, IWK TILBROHLZEEE L T2 b0, fidk
KFBEOFAETIWETHLZ LD, BUK, WHILZ 7 OB T, Bihiag 1 E5 T TOZRUNAS,
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T HAE TN SR O TR O A EREEEDIED M| BHKELETRE19852H24838
Rl - JICA FRAERIERR

75




MEY T4~ .
BBl - JICA FERVERR
3.3 GRFAMEYEFA L. HFT. BE

@V A 7 DA HEE
ARG 0> B FAET DM HEAPEEY A b, F 7, HRIE, LTO#EENGY

P A 7O AREMEITIEF I E,

s N— AR T, REREE (v L— U 7 X— AFEEE - MSPO) IZABND K 9IT, H
SRR~ DB OFHGE ATREME~OXRZ LTV D Z &R BN TN D,

-KPSB & LT#H, #eKLEEOEENE & bIT, HlRAADMMAT 2 Z E RS0 CSR IC
R0 o= AHOMR I B KBS NS O T, MERIICTERAZEI L, REE LT
DHETHD (12 IRELHFIE 2019 4 6 J)

- RIS D O AT DM HE A #E Y T F A b, 7 F 7, HIEL, KPSBNTY A 2
NT L5 TH D,

C RIS R LI o, EHEAEERY T4 b, 7 BRIIEEWEEZE £V
ELFRS, FIBRY BT A N, TP TETF v VIERE LTORDEGEATND Z END,
JEEE U CREMRIICIEH TE 5,

Eo. N AW TIEON— AHE T ORENTO Y A 7 Dz, ~ b — 7 23
BTERMOZENEZ & L8 e L TREE AR 2 L WHEIE 2 FH L 723K
FEER B HEE IZHU D MAA TV DRIIZH D . ~ L — v T EH TR RFEED OHEICIZHR D

76



FUHERA 2 0 L TV D T RS & Omak a7, 2K -7,

1&E) 3-3. B R A 3— hJF— (Limonite Malaysia) & BRI ES# 2R L. &
B 7 v M OMRGE HIESE I DWW TR T 5,

IHNE TOEGSMGK TOMRR LT, Bt - BiEA, WAl s L ToggE) EF 1 b
DIERFEIZODNT, BB R A= F—TH DV EF A F~ L —7 (Limonite
Malaysia) & OIF#ILAT, 4RO EXETEHOMR LML TITo72, ZHHDOEERRMICE
WT, UESA b b= T BRRBRICE G4 5 2 & bR L7,

KW DT =7 U 7 EEMTEIC O WL, B HhStem L, =a—F
S = — BRI, HFPR 25 bl L, HARY TS 4 My - Biffidga 42
Lo L LTz,

1GE) 3-4. FERBICKTD IR Motr, VXI5, IERHIEZHERT 5.

2019 422 HIZJETRO ¥~ L — T IZe T U U 7 &4Tolz b 2 A, BIHEAN, TV OIS
DONTIEL, AARTOHRVLIVEHELLS, REENED I Y FA MRRNEFFEL LTH
SELEEWE DT RAA ZRZ2 NN, a3 284, BHEICEHRTs 26T
RNV ELHY ., BHNTY EFA b~ —v T LEEEL, BANS O (AAY £F
A MIFTERY T A FOFEMRE) Lot U RS ORWTIEE B, ZiEENE & A 725
DD LD E LTz, FEREBRIZHEL A ML LTI, REEREIHEL A MIFEAELR
W2 EEVEENRY A7 IS BNEVET A bv b — 7 Bl EE~OF
¥ BN BOBERZ EIBETH L0 L L,

{58 3-5. WRoeatin, IR, & &t & OV FE SR 2 Ed 5,
O HRFEFHE, PSR

N=LM TGRS, LHN D OPKLE Y 2T AOZHE T, HIFRR. Rt
PRO®ES, =2 Mgk, THMTONEGH, FRER, PRGBS 2T L OFFE ] F
FERLETHY 1FREZES D, HEORM2ED THER TIIEEMFOZ TR L0
BENTH D,

F o T, WoEEtE & LR, ALK - FEERFEIZB W T KPSB LIGOILRFHRIZE TV
DA, THERIZ, B, ZEEHOFEL L, 2EAURNSOZELRIAL O E L, 4
D 3 5 FIFIARR E R A RBIIC 1A 7 AREN IR & L7, 4,5 £ H TE PR A DARRE R
ATV, AN AW TGUSN O T AT~ b — 3 T USNO N — L L0 b 0% k% A5
L. 6 FH TEYRALZHIBEIZOE D,

77



B, HEKLEER TOMER Y EF A FOIEHOH BT, BARAICT 7 U X2 NED
E VR AEBICOVTHADETHEL TW L HETH 5,

ERERFRICOSIELR

X 3.33 BRSE. UNZEHE

TEEBFRBMICOSFEAR

@ &, Eestm

RE VR RNCEBT DY Y AT MIERRZEAELTH Y, HE - sREHI BT
NAEZEL O, WEROREICE L UIBMERE ~DOEFLEITH), Lo T vL—7
IZBWTRE LR/ B&IX, VETA b~ b — T ~OEFE - Hiftl o R— b
DHTHY , KEBEZRREERE I TEL WY, BIE, VEFA b~ b —3 T X0ERY
T A FOEHARITE FLIIT> TWD Z ENBIIVETH L, ST B ARNS HIEN

78



— A - HIFB ZIRE LEZIT) TETH D, ZODOEM (AARY T A Mk

BoO~ L= T HRICEAD D AMEE, iEE) (3. 3 F%ICEIATEE & FHE LTV 5,
¥, BARIZET H0EY A FOEERSIE LTE, BRRTRERRMERER LIS

T t/FEOHENAIRETH LD, S ORLIMWENLEIZRS>THEICIE, ABEZHETHZ
LICE S THIET D TFETH D,

(D F it (A

AR K 91T, SO 3 » FEIAREH VR ARBIC AT IR & L, 454FH Y
DR ADAKKER 1TV, S— AW THUSNO T AT~ L—3 7 USO8~ Al T3
MHOZEAZHEL, 6 FH CEVRXAZHIEIZOE D, 6 FFHLFEE VR ARHEIC /e -
FERBETIIAARY FFA b UTHIARWLBLY 2T LD~ 32— A L Fin T & 2 IH] & i
T2,

Y L=y 7 TOEEBL, v L=V T TRERBUEL LTEERBL TSV ES A b~
L= 7 izt B e L OREE. WO S Litkd . Bl /{2 L 13 NDA
FDOIEKRW IR E &t b TV D,

Flo, KK - FEREFEDOD o —3— MEBTH D LKTIN, KPSB, #FFE4ZFL L T
% UKM, 73— A TH O BB C©&H 5 MPOB 25 O R AR L, a2 52085
D5,

[ XL BRYEF AL

L= FESF 75

(LKTN) @ MOU

Kel Sl
(ﬁKptse;)ntanJ‘l‘lFaﬁ%E BNt @ IE,H_’.{'EEEJE
IL—YF7ERKXE (UKM) IEHhiZ F N
TL—SPENR—LFIVE Limonite Malaysia [ 5 mbmj]i% ]
8% (MPOB)

J

BMKPSBITIZ~ADEA
W fth T35~ D &R

(N—LBTIH. 2B6TI15%)
By 5 2-FE)EFAFDORFEIL KR

Bk - JICA BHAEH 1Rk
3.34 ECRRERDZAE

79



TEE) 3-6. HEKMMBRAEEIRGE R OV A 7 TR D FERH A RET D,

PR > 27 A HRGE DO FEFEINZOVWTIX, 1E8) 3-5 1R LTz,

U A 7O TIE, PKRRBLY 27 AT L7flar Y €4 MIEEE LTA
BIVAINANTHZENARETHY, FFOMERITHNE L Liew, ok, BiAZ >\ T
TAARNSOEESROY YA 7 NV EBHTITIIIIREELZ D2 L LY, BHZEiEE
PEZZO THRETT 520D & LT,

(2) BXHMOZERIKR
AEEOHNTH D8~ AHEEPEKICH LT, BERMCE 0 AL OBR OB E %

FBBLL, ERL-LTOERAELROEBNEZEIET 2 & & bio, W kI ClEE RS

BN NPT NV ERET H 2 LI LT, BLTICRT LI ICHZ 41T

ERLIZbDEEZ D,

DFEFE « & K I5H)

O THEHR 1 : A MTBWTH#ERY T A b & W7o PR EREE & o5 A - AR
FIEESNn D) IZEALT

- UKM (v L= 7ERRT) IZB8WT, MIEEL L TlggE) £ A SR 71k
L EEREDOFEFHEENC LI o ® (g ) £ A MU OBRE, FEIEHER O FBECfT
Inaxfmpkee (B, WK FIEAE) | THMIFEORER E) ZINE L, JKALE
B OGN, KRR X7z,

« N NEHEK E G L LT SEREEER O BAE DI 12 B AP RE L7z 2019 4 3 AR E
T, N AMPEKIZH T D08 ) T A N ROV 7 OBLR, B O R R S 4.
BOD 5 DOHKE TP K IEEE 2R T 5 b D Ll o7,
cPIEEY £ A T T T ONEE 2018 4 11 ] & 2019 4 2 HIZATV, FERESME b4 4
L CERERMFIC L DB L SV O5HT &Iz, EEHOLERFEREORET 21T 2 7,
ZDORER, PR Y T A ~ & F 712X Y Apparent Colour (JLMF OELE) 13 2,000Pt-Co
2> 800 Pt-Co FAE & ThrETE | True Colour (B L) X 700 Pt-Co 75 500 Pt-Co L
FCHRETXDHZ LR,

» True Colour (2513 D FRENRZ F6d 572, UKM 25 DB E 235 & H202, H2S04 (pH
FHEEH) 2R U 7= SEREEER 2 1TV GBI D LB R EE L~/ & L Tl True Colour
T300Pt-CoFRETH D Z & & flad LT,

s HINBHRIZ W T, R ORST « iR 2 KPSBIRE THEML TH v, 2018 4 11 A
IZKPSBIEIZH L, AT 20 E L 6 7 ARl L TOEMIFEZIT 7,
HENR~ L=V T ITHTHHEHINTWDIRS T, TaT7—L 0o ilE O L 0%
ENTNWDZ bV, s - FEFEICET 2SI T L,

80



- UKM &%, SEfEhsk OckE, gD T4 SO HORGH 2k L e
TH Y. UKM @ Faculty of Science and Technology 7% & 1 9~ %
Research-Challenge day (23517 % Workshop DR A X —F v o 3 2B WT,
= LRPER OFER D €T A M K DBEABRICET DR A X =75 Gold
Award ZZE L7,

Gold award

O TR 2: FlfR U BT A b % W BB & O EC SRR S L D, |

W LT

« By B —— K Th D LKTN L NKPSB Z x5t & L= ARIA~DZ T ANIEE % 2018 4
10 AR~11 ARIDIWIZT T T2 Te, 77 Ha~06f. TKLESE TofER ) €)1
kO RIS ER U T R EFRNE LSRR TH% 4 A%, BRI EIT-
776

CEIGERERER A b LI, PEKEE L 2T MO, BB A MRS L. MR (k. M
FEAEZEE L, BEEE () ZERL. B —%%E U CBREEICIREL
776

- PEAALBREEE ORREHFIE (R | B - fERFE B =27V () AL, BIS—
Sl U C BRI IR R LTz,

@ Y3 X BB E

O MR 3:WEHE L TCOEHEAT 7 LEEY EFA POV A 7L EEDET X
ATTUNRESND, | ITEALT

« BRFEETIE, UK, B AFE, FERAHICOVWTHRA L, EVRAT T UERELL,
« KPSB 2% L, TIHPLEICIE U gk EL A7 AORER, B, R & Ao 2470
ELL,

s U= UT B LAREAT IWK, TS, Yt T8, F A THEOFEIER T3 Lk
RSBy, BGEHEETV, R - BEA L Lo Y €4 N OB IR,
R— AHBEK OB « BERAEORE N 2B L T, FERBELL VB LIFEET~DOWE
KR BRTEE) & kit L TV D,

(3) FARZREBROB AN R-FEM
O KREREEUE (23— DA 5)

Y LT TR AN LA OAEENHEI L TE Y . ZAUSHEWIEAET D8RI K D KEG
YNTRANT T2 > TV D, FRHITHEK DO BRI L T, LffiZa e > 2 7 Kp3 i J
LTELT, REIEEESEANZD, MRPEATHRVWOREFTH D, AFEIZL-T,
N=LH TSNS OPKRDOME L MR EZRKD Z LR TE, PAREDKEREORFEICHF ST

81



50

@ #rF 7 EEOIR

BUE, ~ L —3 7 Tlr F 7 I3 SV T IR ST 50, AR EE
EFHEUTET T 7OHGBIERIZED, ~L—TICB T A7 F7EEORBNX 5, H
RKYVEFA FNTIE, 7T 72FEHEMOMRESDETITH) ZEbBFTLTEBY .,
FNEPIIFFTE D,

(4) BREANOHAREF - HigiFHEE~DEMK

HARYEFA NI, Y 71 MRIEZO L2 B LTEEL T, 77—
EEOBEBEADHRACEBI KR E2HIE L CND, 20k, Mg 4 ho4t
PEMRIZ & 0 Ml Fl ORELIRZED S B2 HIEMAL AW T& 2,

ARFEEKRTHIZITL, ~ L= T ~OMER) TF A FofHEZERM 1 Tt AfFL W5 (8
TEOFMAFERITA 1 T t) o TSN, AEPERRI OIS LI L 720 | #Hil O %
EHRHTZENFREE R D,

Fio, BlhET A — 7 B E el a gL, SMEABEE D& O THERMK 1,700 T AD
BULENFINTEB Y, FERBRAERDOK 30%% HDTNWDLR, ZOBNEE X —7 v Mk
RO T T 2 RGNS B2 BRI H L & 72 o T2k 2 A8 — 7 HEMEW R 25 10 CHE W
TWo, 2O X5, BOLESLBIRIEN S b2 Fas 7 7 R ORI RO LI TWD
ZEMb, BERY BT A MEAIEH L REREREL LD, ENATEH LR, SEEM
RS OPIfE T 7 > FbA4T 9 2 & T HBOBDCRBICE T2 KO AFEZENT5 2
EMWTE D,

AREEOMFIT, ARENTHRBEL 72> TR XRAEE L THIEK (Rric et 135
7R E) RGHEHKOBEICHIEMNT 5 Z N TE, BERECHLAERTESEEX D,

(5) FXROEFEXEHEEBRAMAEED BT ESRGEIZDOLT
BB —3— K~ TohDHLKIN, KPSBIZZNENHAN LI THY | A K - FEREH

EB DI HEEZ M D, REETEA LM OFHRIZONTEH, BTIRT I

KPSB (23T (EIZE B 2K HIITHE > T D,

- PR AP E 0O #EEAIE 2018 4F 4 H KV BiAs L, KPSB O LGB X » CTH®W AR ET
STWVWD, AFERTIE, A, PKOBEENEFIELR L T E S BRI X
LF = 7 HITV, RBENELZTEL TV D,

<2018 4F 11 HIC KPSBEREIZK L, AT F o A0 E L. 6 7 H ke L ToEM
FREZIT, I - MERPE =270 () bIER, ##itL T D, EER~v L —v

82



TIHTHUHHAEINTHWARS T, 7r7—LWnolcli O L VRS hTns 2
& KPSB IZ 6 4 DHEINE & 4 4 DEKEINTE . 1 4 D Professional Engineer (L4555 FL#)
WEE L CRY ., MERFEEEHENII D0 TV D 2 e D, PRI RE oY) 7258
HAAE PR O AE I I 2 v,

« HEKALBRAEE OHEFFE B ] O FIC oW TR, FEREFETIT. AKE/BRNE OHERE
HE O FEEF T JICA FHEM S A L, KPSB ~DO¥EEDOBE#%IL, KPSB NAHT 5 Z
L ETERFEH»TH D,

(6) SEDFEEERIGE
O HEKHLHIfE

HEKHHIMEIX BOD T 100mg/L N EFELETH 528, H/3 - T F 7 INE T 20mg/L (12
ERESHI SN TERY, AELZEZ0HABSIORIEARE SN TWD, LaLiens, 8
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1.

2.

BACKGROUND

Malaysia has become the second largest palm oil production country, but wastewater from
palm oil mills causes environmental problems. Although there are some primary
wastewater treatment methods such as lagoon system, there is no effective solution for
decolorization and deodorization of wastewater from palm oil mills so far. The treatment
methods applied in developed countries require a large amount of equipment investment
and cost for operation and maintenance. Many problems related to wastewater treatment
for palm oil mills including non-observance of effluent standard are still remaining in
Malaysia.

Japan Limonite owns mining right of Limonite which is certified as unique regional natural
resource in Kumamoto, Japan. Japan Limonite has been developing the business field
related to environment including wastewater treatment system utilizing Limonite’s special
features over the past 50 years. In year 2010, Japan Limonite established a local agency
named Limonite Malaysia Sdn. Bhd. and has conducted the cooperative research with
LKTN and UKM on wastewater treatment system utilizing limonite and kenaf to find
solutions for environmental problems.

The cooperative research found that the wastewater treatment system utilizing limonite and
kenaf especially has a good effect for decolorization and deodorization in spite of simple
and low-cost system. The result of the research, the wastewater treatment system utilizing
limonite and kenaf is expected to be proposed as an effective solution for decolorization and
deodorization.

Accordingly, the survey was planned to conduct to verify the effectiveness and advantages
of the water treatment system utilizing limonite and kenaf through the demonstration
experiment in a palm oil factory in Malaysia. Eventually, the wastewater treatment system
is also expected to contribute to “Pursuing green growth for sustainability and resilience” in
Eleventh Malaysia Plan, 2016 - 2020.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES

(1) Purpose

» To verify the effectiveness and superiority of the wastewater treatment system utilizing
limonite and kenaf which have an effect on decolorization and deodorization for
wastewater from palm oil mills.

» To propose the wastewater treatment system utilizing limonite and kenaf as the model

of simple and low-cost system for operation and maintenance.
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(2) Outputs

Output 1: The effectiveness and advantages of wastewater treatment system utilizing
limonite and kenaf in target site is verified.

Output 2: The wastewater treatment system utilizing limonite and kenaf is proposed as the
standard specification of purification method of the wastewater from palm oil mills in
Malaysia.

Output 3: The business plan for sales of wastewater treatment system including recycle

business of used limonite and kenaf is formulated.

(3) Activities
i)  Activities related to Output 1
Activity 1-1: Confirm the site for installation of wastewater treatment system with
Malaysian Implementing Organizations, after confirmation of conditions for water quality,
method of land leveling and pipe laying.
Activity 1-2: Clarify the detailed installation method and each roles and responsibilities
with Malaysian Implementing Organizations.
Activity 1-3: Survey the treatment conditions (e.g. treatment volume) and water quality (e.g.
BOD, COD, pH, TOC, Turbidity, Color, Oil) of effluent water.
Activity 1-4: Optimize the composition of kenaf core fibers and limonite in the laboratory
level as regenerative adsorbent composites in continuous adsorption column system in
cooperation with UKM (Universiti Kebangsaan Malaysia).
Activity 1-5: Design the wastewater treatment system and adsorbent of limonite and kenaf.
Activity 1-6: Procure the required material and equipment and produce the wastewater
treatment system and adsorbent of limonite and kenaf.
Activity 1-7: Transport the produced wastewater treatment system to installation site.
Activity 1-8: Conduct the installation work of wastewater treatment system including land
leveling and pipe laying by hiring local contractor.
Activity 1-9: After filling the adsorbent of limonite and kenaf in wastewater treatment
system, conduct the flow checking and commissioning of the system.
Activity 1-10: Based on the results of commissioning, regulate the wastewater treatment
system.
Activity 1-11: Transfer the technology of operation and maintenance of wastewater
treatment system to KPSB (including preparation of manuals as needed).
Activity 1-12: Inspect the water quality of raw and treated water and analyze the effect of
treatment.

Activity 1-13: Conduct comparative analysis on the purification effect and the expected
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lifetime of adsorbent through gathering the data from several cases of demonstration
experiment that change the composition of limonite and kenaf.

Activity 1-14: Clarify the most appropriate composition of limonite and kenaf of
wastewater treatment system, and estimate the cost of operation and maintenance the
system.

Activity 1-15: Examine the applicability and usefulness of the wastewater treatment system
for other palm oil mills.

Activity 1-16: Propose the design manual (draft) for wastewater treatment system including
the technology of the most appropriate composition of limonite and kenaf to Malaysian

Implementing Organizations (including manual of operation and maintenance).

ii) Activities related to Output 2

Activity 2-1: Confirm the environmental regulation and standard, the policy for wastewater
regulation and the budget for environment conservation in Malaysia.

Activity 2-2: Confirm the current situation of wastewater treatment for palm oil mills in
Malaysia.

Activity 2-3: Hold the on-site tours for Malaysian Implementing Organizations and related
persons at the beginning, middle and end of the demonstration experiment to disseminate
the effectiveness and superiority of the proposed wastewater treatment system.

Activity 2-4: Coordinate the activities conducted in Japan for Malaysian Implementing
Organizations to see the current situation of wastewater regulation and approach by
Japanese private companies.

Activity 2-5: Study the improvement in the policy for wastewater regulation and the
incentives to palm oil mills for regulation observance in Malaysia.

Activity 2-6: Based on the design manual (draft), prepare the standard specification (draft)
of wastewater treatment system for palm oil mills in coordination with MPOB (Malaysian
Palm Oil Board), KPSB and UKM.

Activity 2-7: Hold the seminars on wastewater treatment system for palm oil mills with
attendance of LKTN, MPOB, KPSB and UKM.

Activity 2-8: Based on the feedback of the seminar, propose the standard specification
(draft) of wastewater treatment system and the framework of effective incentives including

regulation and subsidy for dissemination to related authorities.

iii) Activities related to Output 3
Activity 3-1: Confirm the market size related to sale destination (palm oil mills etc.).
Activity 3-2: Study the possibility for recycle of used adsorbent of limonite and kenaf (feed
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for livestock and fertilizer).

Activity 3-3: Confirm the business policy including marketing method and procurement of
material and equipment together with local business partner.

Activity 3-4: Analyze the cost and risk for business development, and confirm the related
law and regulations in Malaysia.

Activity 3-5: Prepare the sales plan, revenue and expenditure plan, funding plan and
implementation structure of business.

Activity 3-6: Prepare the business plan for sales of wastewater treatment system including

recycle business of used adsorbent.

(4) Information of Product/ Technology to be Provided
Wastewater treatment system with decolorization and deodorization materials, kenaf and

Aso limonite has following features:

» The system has an effect on decolorization and deodorization for wastewater from
palm oil mills, which is one of the environmental issues in Malaysia.

»  The system is environmental friendly and low-cost, compared to existing treatment
system (e.g. ion-exchanger resin and activated carbon).

» Japanese natural mineral limonite, and Malaysian kenaf whose cultivation is
supported by Malaysian industrial policy are applied in the decolorization and
deodorization process.

» The system was developed jointly with LKTN and UKM, and selected as “Project
of the Year” by Malaysian government.

» Used kenaf can be reused as feed for livestock and fertilizer.

Image of the wastewater treatment system Pellets of Aso Limonite

(unit type)
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Neat kenaf core powder Alkaline treated kenaf core

Kenaf core before and after treatment

The treatment capacity of the system installed at the palm oil mill owned by KPSB will be
40m’/day.

(5) Counterpart Organization

Malaysian Counterpart Institution: Kesedar Perkilangan Sdn. Bhd. (KPSB)
Malaysian Supporting Institution: National Kenaf & Tobacco Board (LKTN)

[ Contractee ]
[ JICA |

Malaysian Supporting <:> [ Contractor ] <:> External Cooperation
Institution Copiaration Company
National Kenaf & Tobacco Japan Limonite Co., Ltd. Cooperation Nihon Suido
Consultants Co., Ltd.

Board (LKTN)
Subcontract @

@ Introduction The National University of ] »

& Support Malaysia (UKM) eDevice Design and
@ Supply of Manufacture
Kenaf @ Laboratory Experiment ®Experiment

& Water Quality Analysis
[ Demonstration Plant (KPSB) ] <:

@ Space for installation of the Device
®0&M

Malaysian Counterpart
Institution

Kesedar Perkilangan
Sdn. Bhd. (KPSB)

(6) Target Area and Beneficiaries

Target Area: Palm oil mill operated by KPSB in Malaysia

Beneficiaries: Residents living around palm oil mill of KPSB

(7) Duration
July 2017 to December 2019 (2 years and 5 months)
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ACHIEVEMENT OF THE SURVEY
(1) Outcomes of the Survey
i)  Pilot Testing Site
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ii) Existing Treatment Process

» Aerobic Pond is popular treatment system for palm oil mill effluent (POME).
» Brown color is remaining after existing Aerobic Pond Treatment, which can’t

decolorize POME completely.

» Current standard of BOD for POME is 100mg/L, but some palm oil mills discharge
over 500 mg/L.

» Standard will be revised and regulated to 50 mg/L in near future by DoE and MPOB.

iii) Flow Chart of Treatment System for Pilot Testing

‘ Decolorization and Deodorization Tank (No.1) e
(]
= Blower “
(20 m/day) 7 2=
Limonite Air e
b X
| e
o \l _ o | o~ HL ! A [ Ar
XXX, X3 = = —
Treated o ,,X \/D f /,.,X:\ X
Water 3 3\\\ %
(40 m¥/day) ? = SN N
‘ Decolorization and Deodorization Tank (No.2) —I_](—\ o b3 ¥ —
— —— ]
- T T Sedimentation Contact Aeration Flow Equalization
Limonit g Tank Tank Tank
(20 m¥day) |Im°m S
Q Q | Q
XXX XX !

®)
Wastewater from

Algae Pond No.1
(Palm Oil Mill Effluent)

.. [Target Water Quality] [Raw Water Quality]
'H BOD: <30 mg/L BOD: 100 mg/L
LS Color: <100 Pt-Co Color: 1,000 Pt-Co
S Noodor Bad Odor

After Treatment Before Treatment Limonite Kenaf Core

iv) Installation of Wastewater Treatment System at Pilot Site

» The installation works for the wastewater treatment system was implemented at pilot
testing site of KPSB palm oil mill in March 2018.

» The test operation for the wastewater treatment system was started from the beginning
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of April 2018 and the opening ceremony was held on 22nd April, 2018.

e

Installation Work

Installed Wastewater Treatment System

(March 2018)

e ol
i x <

Kenaf installed in the System
(March 2018)

(March 2018)

Limonite installed in the System
(March 2018)

Wastewater Treatment System
(April 2018)

I\

Wastewater Treatment System
(April 2018)
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Opening Ceremony
(April 2018)

Opening Ceremony
(April 2018)

Treatment Performance

The below figures show the treatment performance of wastewater treatment system

installed at pilot testing site of KPSB palm oil mill according to the monitored water

quality data from April 2018 to September 2019:
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m COD
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vi) Design Volume for Treatment System
The design volume of kenaf and limonite tanks for 100 m3/day of wastewater treatment
is shown as below according to the monitored treatment performances. Apparent-Color
can be decreased from 2,000 PCU to 800 PCU and True-Color can be decreased from 700
PCU to 500 PCU under 2 days (48 hours) of retention time. BOD, COD and NH3-N can

be also treated well under 8 hours of retention time.

ReqUired DeSign o | ted
1/hr ) m3 reate
Target | Standard (1/br) Re-tr?rr:‘telon (m3) Water
Kenaf  Limonite ) Kenaf  Limonite Quality
100 50 100

BOD  mg/! -0.073  -0.108 9 2

coD me/l - so0 300 — -0.021  -0.025 24 175
NH3-N me/| 40 10 150 -0.168  -0.227 8 160 40 0
A-Color PCU 2000 800 — -0.018  -0.019 48 800
T-Color PCU 700 500 — -0.007  -0.01 44 500

1) Volume ration of Kenaf tank and Limonite tank is 4:1
2) Design Volume is estimated from required volume (retention time)to meet the target quality for all

items
3) Purification Factor: C(t) = C(0)*e”(-kt)
4) Treated water quality is under retention time of 48 hours

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization
0&M

The wastewater treatment system installed at KPSB palm oil mill has started the
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operation from April 2018 and the regular inspection has been implemented by the
appointed workers of KPSB palm oil mill. The regular inspection includes the visual
inspection of the treatment system and recording of the inspection results.

The technical guidance for the operation and maintenance of the wastewater treatment
system has been implemented in November 2018, August and October 2019 for the
appointed workers of KPSB palm oil mill. The manual of operation and maintenance
was also prepared and handed over to KPSB. The capacity of KPSB palm oil mill has
been developed and fulfilled for the continuous operation and maintenance of the

wastewater treatment system.

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country
The water environment has been deteriorated in Malaysia due to discharged
wastewater from palm oil mill. The cost-effective treatment system especially for
deodorization and decolorization has not disseminated. The developed wastewater
treatment system for palm oil mill effluent can contribute to the improvement of water
environment especially for deodorization and decolorization cost-effectively.
The developed wastewater treatment system for palm oil mill effluent can also

contribute to the kenaf industry in Malaysia through the expansion of the use of kenaf.

(2) Lessons Learned and Recommendation through the Survey
The periodical maintenance (e.g. addition of oil for blower) and periodical inspection
are required for sustainable operation of wastewater treatment system to prevent a
sudden malfunction.
The continuous support and collaboration with related authorities would be helpful to
develop and expand not only the developed wastewater treatment system of palm oil

mill effluent but also other related business for promotion of Limonite in Malaysia.
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ATTACHMENT: OUTLINE OF THE SURVEY

Verification Survey with the Private Sector for Disseminating Japanese Technologies
for Wastewater Treatment System utilizing the Natural Mineral Limonite and Kenaf

Japan Limonite Co., Ltd. (Kumamoto, Japan)

Concerned Development Issues

Proposed Impact on the Concerned

in Malaysia

Products/Technologies | Development Issues in Malaysia
» Water pollution of public water —— = :
body due to wastewater from =T #» To solve the issue on color and odor\
palm oil mills f- of wastewater by the decolorization

» Necessity of suitable treatment and deodorization function of

system for color and odor limonite.
— ! » To propose the effective use of kenaf
Implemented Activitiesin the ¥ which is one of the major industry in

Survey Malaysia /
/g To verify the effectiveness and "\ ROSEELS e L C ARt LY '
superiority of the wastewater y ! men - | Outputs and Outcomes of the Survey
treatment system utilizing s . atior
)

limonite and kenaf which have
# Production and distribution of

an effect on decolorization and _ '
deodorization for wastewater . Survey Overview deodorization products made by
limonite for water purification in Japan

from palm oil mills.

#» To propose the wastewater
treatment system utilizing

» Development of new market in South-

East Asian countries

limonite and kenaf as the model
» Improvement of local agent in

of simple and low-cost system
for operation and maintenance.
Malaysia and strengthening of
\ relationship with them /

# To prepare business plan

including recycle business of \
\ used adsorbent. /
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| (A, K, &) & L7,

o
=
[
(=
[1]

322 EBREER
(1) ¥, /K{zZ, 7KiE. pH. DO
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EERRR XE
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10 7.0
60 oinlet ¢
9 M Outlet
- gheg 50
o oy, PITRT el . .
8 Mg B40 W
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< 2 15
0.5 @ Inlet volume ml/min
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0 T T T T -4 10 r r 1 1 T 9
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pH DO @ Inlet
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T s il L
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8 E ] n ™
T 4.0
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< PEEIX A, BT 2mLR.5 5 TH Y WREERERIT S RFRRE TH Y, E LB Y OEHLT
HoT,

A2-11



< KN (FBZKER) 1%, A TO0~-2.cm CTZLEL B T-3~2cm CREZE TH -7,

A ITRK

RN D TR ZE L, BITBRA TORIAE L TR EL TUXSL2E NS ol b
DENTFERLEZ OGN, BEEEVICL DKM EFIZRD N7,

« ZKIEIX AL, B 3RIZEKALBE K I
NTOREREITIEE AL EENS T,

WZ26CREETEEL TR,

Hx DRE 72BN T A

* pH (T AB 3£{Z pH8~9 DO T L TRV . JFUK L W LHIKAR0R0m < 72 28 25 K

SR, TDOFRKIFAHTH D,

* DO IZ B ALEK D & < 72 DA H W 2 OB & L TIRR

EIND,

(2) () - B
FE A 3.9~[X 3.10 |27~ L7,
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WVEEK 2 U4 5 L R EZ 2 BAVIZEENZ L v 6 H T AN TO DO HEITFE E VW2
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ﬁ%@@ﬁﬂﬁ%ﬁ%oko_®ﬁl\lﬂﬂﬁm%%ofﬁﬁﬁﬁm%&ﬁ . R
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(3) TSS
FEEA 311~ 3.12 IR LT,
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ML, MAGEREERANESREAQERREAMEILRIRMABEBAGRERL, TOMEE
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B (T-Colour) TIXATY:T 36% (HE 0.36) 2361 TITAHBINEZ /R S 72 WEREE ICBRER
PMET L7,
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18 1 A-Colour 0D & (AAFL) ] T-Colourd) i AT
16 y=049% s y = 0.3664x n
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10 y =0.2451x ™ R. 0.5931

w
X
M R? =0.9904 £ T ee® =
/ - *
" LI 00 +*
] *® +
/’y ’0

% M PR —— 1B *
< BY oY / oHE WATE

0 5 10 15 20 25 30 35
BWHHRAR e

MUBRER

o N & o ©

0 10 20 30 40 50 60
MARAE g
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36% L 720  FIEL D BFORERNMET Lz, £72. EAJE (T-Colour) TIXETED 29%.
BN 16%ITIKT L=,

35 7 A-ColourD R FEHERFEHEE(BHSL) 7 T-Colour®M i 3.
30 | I 6 y =0.2935x
y = 0.4434x R?=0.993 /
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# 32 ZERFHEBOFEHEOAERER
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3.3 KBk 2
Z 2T, BEOANA—LWPEKEERFAKE L, fkO_ Ly NIRRT A & F

NEVNSWRRD 7T =2 — VBRI ) T F A N ORI R A 1T > 72,
3.3.1 ZEBHE
(1) FEHRALE
FEBRIEE OMEIILL T OMEY T, REBR 1 LFEEEE L,
OKIET T 2

K& S EA 40mm, & S 1,000mm  SOSAERE #9120 (BUE & T 2B RE T/ B B w))

M8 B e =L

QERRT

RyTHRIK  Fa—T R BEOHLTF2—T OS2 —7—CTHLEL, B—7
—EZDOFEBHSECTF 2 — T NHOWEE M LHT )

EAKBETT ¢ 0.1~03L/MFMFRE OFIFE (RIS 7 AN OWFEREHR 2 4~12 REFRE IR E
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QAN - JLPRAKAE

RY F LB A THRIEIE 10~20L F1E

@7 R AL E

Il T yY— =T — A b=

FERSAE TR BB LB CORER L0, LT O®EY & Lz,

(2) FEBRFK

KPSB D /3— AJlHEAK (NO2 Ry RAK) & H 2 [EIFRELRK L, WEfRT L THWE,

(3) IEERSAF:
AT L RDOEREFEFIEE T 2HL L, TNENOENSFGEEZUTOEY & Lz,

% 3.3 B
BT L4 | PIEEYETA SO | W | ERIRER
I2IN
~L vk 8 IFFH] pilis
B 75 = a—)b 8 FEH] pili3

(4) Efiz7 o —
R 7 17— XX 3.15, EEOBRERN A 3.16 ([T LT,
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(6) HIEIEE & HIE R

HIEEE T, EBR 1 L RBRICHTE, KA (ERKER) | JKiE, pH,

DO, .

TSS & L. WIEEFTE=E (H. K. &) & L7,

3.

3.2 FEERfER

(1) ¥, Kz, 7KiE. pH. DO

A A 3.18~[X 3.19 IR L 7=,

iR Kig
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o o 00666666660 o 2
21— o0 T P,
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€ i a
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o | manm} 2
2 8
5 " - Em 22 2
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W Outlet 1.0 ,;**_. * “’ * * ]
R4
5 : ; ; ; ; s 00 +* : ; . . ,
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ERQUIR UT@;éﬁ%mf%oko

EIFT T =a—b, XLy M EZ2mLR2S5 5 TH Y, R 8 RFERLE TRUE &
BYOEITH-T,

c KNL (BREAKEE) 127 T =2 — /L T-6~0cm, ~<L v bi-6~4cm TREARZLEHNE SN
7o, BEEE VICX DKL EFIEERO b o T,

cKIRIZ T T =a—, XLy MEITFUK - AABEK23E U 25 CHRIE THER L Tl Y K&
AT D > 7,

cpH I T =a—b, Xy MEZFUK « ABKA[E U L 9 IC00 BRI 268mndh o7z
2, JREIERATH 5,

‘DO X T =a—b, Xy MEIZZEZER L T RWZH DL, UK & ABEKIZFE
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(3) TSS
FER A 3.22 76X 3.23 IZR LT,

TSS TSS
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04— @inlet2Average 450 4inlet 2 Average
400 M Outlet 2 Average 400 W Outlet 2 Average
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LNA~D SS DEFERT, MBZRMET LI Z LB bND,

(4) EEREEROZE
FROERFGERTY T =2 —VRMERY £F A by MUERRY £ A FOEAER
EHERE D LR 217 - 7o,
FEER 1 LRRRZRFIET, BEREORZ T 725 Tmg/L) ([ZHE LT, MAGER
FAmE L REAEREAMEZRE L, MAMEORRZX3.24 1R,

35 7
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o /« W 2 x L
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1
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Fed. A (A-Color) [T OW Tl AMEIT R Z2MBBRE RL, 77 =2 — L AlfER
UEF A FOBRERIL 52% (X 0.52) . <Ly MUR&RY EF A X 38% (fHZ 0.38)
THY, VI =a— Nk T A SOFNHRETH-oTm, iz, EB 1 TORRIX
ALy MNBTERY £ F A R T25~49%TH V| AEIFER AR CRETH -T2,
—HEAE T, OIHEREOMBENEZ R Lm0 T, ELIBIIS EHEEE R ST

A2-19



ALEEA S TV R T H o 72, T, KREBR 1 OFEFR L5 ERl U SR TH - 7,
Lo XHriz, ERETY 72— NBlERY T A FRBREFTHY ., BEOERET
JT =a— IRy NRISECB S WEER E 7o Tz,

4. THBRALKSEIRINC & 2 R BRERERE M) LR 528R
AETOFEREIY ., WY A MIEXDOEREERNIOVTIMR T2, HIZ
BhERm ba HiR LI ERERR T o 1o,
FERIIPTER ) £ T A FOERS TH DL IBRILKFTEZ 57 = b U RILEH 2 1%
MU, BEREMRR L2825 51EE L,

4.1 7 = b R AL IR

Z 2Tl TORUKICEIRKSE & pH ET DR A At EivE /N 7 AZEK L
THEEREREL MR T 28 R R EREIT o7, £72. pH RIFIC L D02
REDEWE R T D2 ER BT o7,

(1) FEB5ik

FRRAEE L, N Ly MUY T A M A FRE LI/ T AT, Bl &R bk FE A
WL 7o — Ak 2 E'&EAT D 5L Lz,

TR n— LHEETEAZX-4.1 TR LT,
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i
S
ik
(% S SE

41 BRIEAREZRAVWECEREEDO 7 n— L EEER

FEHASARI T S — DRI B 2 AN T 7 = > b U b ROSIC i St T 5 pH3 & L.
TR RERIX 6 BRI & L7z, 7o, MMERLKFE 2 AW EME S PR CEEM L7,

Z DD EBRSEAFITR 4.2 IR LT,

F7o, W CEE T/~ AMPEK pH & 3.3, 5.5, 9.9 [CFHFE L, MR 1 BERCF% pH &%
THIC £ D ZNZNDOEEEFREDNRDOFENIT DN T O Ll LR & Efi L7,
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K41 BEREKRZEMN L EREM

Parameter  Value
POME 100mL
HO, | 01M
Limonite = 20g
Temp RT
Stirring 250 rpm
pH | 3

_ Flowrate 35 ul/min

(2) FBHER
FERRER AP 42 1R Le, R, W[EEY £ A b SEM(bKRIZL D7 = b Uk
EH CREREDRPGE O, FICOEREDROM LSRG TS SHRLMR L o7,

YEFA
0 (&)

BEREEY
2

4.2 WERILAKSR ZHN LIz ZE R

U L2adv e, AUBLAIE pH3 & 78> CHRILELAS L EE & 72 5 7= %, AR % 8 & 70
VY pH GHIC L D BERRES R A RETT 2 0ER D 5,

pH DT L 5 AERERN RO RS B2 X 43 (TR LTz,

L0, 7 x> b UBMEIC R pH3 IZUT D FRAFERREDIRN M LT 25ER L e o7z,

00 {m
"
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204 ...-..-..ﬁr

T T
o 50 100 150 00 =0 300 350
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Discolorizabion %

B 4.3 WERLAKREZEM L7 pH FEDBFBVIT X 2 ERFE R
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PLEOFREFR LY | pH S L o CRE(LKFBIRINC L 2 GERES RN R | hkic
IV pHS.S THDR Y AERRENRDELND Z LR mgnoT,

42 R L TR
RO IMERBRAE R A E 2 T, FEREMERE & Rk LB E Y AT RE AR i T A
WPRFEBR AT > T2,
42.1 FEBRGE
(1) B
FEREE OMEIX, AR 30D T4 MK D EEREAHEOER Y T HEH
CRERE L. 2800 T LA EINCIRE, IR LKREONEE 2 B EA T & 5 ki 4 fF
ML7zEETHY . WMEELLTFICRT,
OB 7 2
K& & EA 40mm, & S 1,000mm SUSERE #9120 (B & v A HEE TR mZ B )
M8 B e =L
QEERRT
R TRIK  Fa—TRT BEOHLTF2—T OS2 —7—CTHLEL, B—7F
—EZDOFEBHSETCTF 2 — T NEOWEE M LHT )
EAKBETT ¢ 0.1~03L/MFMFRE OFIFE (RIS 7 AN OWFEREHR 2 4~12 FEFRE IR E
QA 1)
QU KAE « ALBLKHE
RY F LB THRIEIE 10~20L F1E
@R AKEK - R
RY F LB THRIEIE 10~20L FE
@z R MR AL E

Il T y— =7 — A =%

(2) FEBRIFUK

KPSB O 3— AjligEK (NO2 AR RK) A H 2 BIFEEEAK L, WiEfrfr L THWZ,

(3) EEAGAF:

ﬁﬁ#émﬁ9%+4%iﬁﬁﬁ@%@%ﬁ%ﬁ?éNVyb@kb\ﬁﬁﬁ?A2%%
HRE L CEIRSE AL T o@mY & LT,

# 42 EEZM
gk ) £ A b T A g LR | IR LK il
TR HEAEX T | FEAREX2
L. BT LA AR+ T . pH3~5
v b LB 4 W] = 8 R R Y

X1 {HEAEF ImL/min & U, EAKIE 30% @8 L KFEKZ 7R L <R
%2 JEARIE ImL/min & L, FEAKI 30%MEE 2 AR L R
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(5) HIEIER & HIEREL

HIEIEE 13, %%\mm<ﬁ%m@> KR, pH, fafE, B, TSS & L, HIERRL

FFERNE LTE =R (B, K @) &L

422 FEERHER

(1) ik « RAOL - WAL KSRIEAR - FRBRTEA R - IR IFRH] -

WEEA 4.6 TR LT,

7K + pH

25
inletvolume water level
L abbnd
‘A’
+? - M
£
£ £
T1s S 15 -
g  POME H o
3 Inlet Volume 5
S 1 510
5 WH202 H ® Water Level
= Inlet Volume 1st Tank
5
0.5 AH2S04 B Water Level
Inlet Volume 2nd Tank
0 . . . . . 0 > — * ' " i
716 8/25 10/14 12/3 122 3/13 7/6 8/25 10/14 12/3 1/22 3/13
120 A H202 H2S04 added concentration J 10 100 etentiontime
M H202 added conc s 90
100 OO O
L g 8.0
s A H2504 dded conc s
o 5 7.0
E 80 7 o
L H 6.0
5 A ¢85 | =k
2 60 5 3 . 50
$ " oo oo — g B 40 WRADE 00 6 OHCLEHRERTILI SR>
= A AA A F4s 40
8 40 SER ) 30
g il z #DT. (Mid)
2 | £ ™ 'y L2 2.0
L, 10 WD.T. (Out)
o M nn m A, —L o 00 . . . . .
7/6 8/25 10/14 12/3 1/22 3/13 7/6 8/25 10/14 12/3 1/22 3/13
40 7 water temperature 12 pH
1
35 10
9
30
8
©
25 37
E cha m =
®Inlet @ Inlet
20 e 5 = Middl
. I e
B Middle . .. + outet
15 AOutlet Ve ute
3
10 2 —i T T
216 825 10714 123 122 313 7/6 8/25 10/14 12/3 1/22 3/13

X 4.6 RHIFEGERBAER (1)

.J: D quD%Iﬁ%ﬁﬁmu Lfic

- PR E IR N — A EEK 2ml/min, @BER{L/KZE K Iml/min, FilE Iml/min &V | ¥R EFRHE

WY DORESRME Y DK 8 KEfE] TiEls

< AKOE (FBJKER) 13T A A (FIBY) TiE 18~22cm FLJE T,

INTW=,

— W fTER U £ J A R D

AN LFETOm IZR T2 LAMIZELTREY, 7458 () TILBILEYSTILIAMNE 15
~19cm CTHEHZE L., HEEEVICL D EFITHIR CIIMER TE 220,
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- EFRAL KRR TS H0E 50mM 2 [EE L, @H 254 0~100mM OFiPH TAH L TR
FrtE 2B L e N D IEER LTz,

- BREAIREE VL, UL pH3~5 OFIPAA HAE & Ll L7223, (K p H CTiXbrgg ) €5+ ho
FNDFER SNTZZ £ D, 0~10mM OFEPH TEH U CUUEEMEZ B2 LS HiEls L7z,
< KIRIT Y T IUR 25°CIT /5 TR Y | KRE 220X,

* pH I THRFRIEABEZ D LT o8& L CTHEME (pH3~5) (D723, W&k U £ A b
DRRNDRBD BT DT, 8~9 Hitk TOEIR & LTz,

(2) () - B
FER AR 47 IR LT,

1200
2000 Color(Apparent) Colg(true)

1000

800

§ ®inlet § ®inlet
= = 600
2 B Middle 2 B Viddle
o o
A Outlet 400 4 AOutlet

200

0

7/6 8/25 10/14 12/3 1/22 3/13

7/6 8/25 10/14 12/3 1/22 3/13
47 REAFSEBEERER (2)

LD AECOWTTRAKISKH L TIRHEAKDORENMET LTERY | #EEREERE
QRO bivlz, Lo LHFRAKITIRAKEI D bEREICRDZLEHHY . ZORRKE L
TH TV TRHCT 2 =T WICER LIRS 5 2 LN EXbNIDT, Y
TV HEEEE L, PRAKITHRAKIVIETL TS,

HEOEIZOWTHIRAKICH U THREKREIZMET U, #EERAERELENRD bh
7o LML, AELFERICTHKITMAKIY GREICRDZEbHY ., k7Y
THEERT, RRUEL TV D,

(3) TSS
R A X 4.8 ITR LT,

@ inlet

TSS mg/l

B Middle
A Outlet

7/6 8/25 10/14 12/3 1/22 3/13

X 48 REAFSEBERFER (3)
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KXY, WAKICH LU THREKDOIBENMET L TERBY, TSS BRELHENBED SN, L
MUFRIAKITMAKE YD bEEEICR22560H 0, LRI 7 U 7 EmAE R
TR LT, RELEL TS,

(4) EERAERDEL

ELOWBREAKSE Z TN L 7flER ) £ A MK D
ERERBEDER AT T,

[3.FfE Y EF A MK DEOERELIOELE D T L8R LR FET, BERED
BN A TR 200 Img/L) (T LC, WA GRS A & & bR 2 o Fl 52 fof & 2 B
L. WAMEORMFREK 49 LK 410 1R LTz,

W, BRI EBRBAAE Y WK p H IZ K A FER Y B A b DA T OR L E LI
DB A MRICEHLIZHLDOTH D,

i

=

SLPRFER DR R A FLICL T, &

600 Color(apparent) Integrated remgval amount
y =0.6238x- 108
500
o)
400
-
3
g
< 300
®
3
g
o 200
100
0
0 200 400 600 800 1000 1200
inlet amount g
P49 BERAAN LERERAROBK
250 Color(true) Integrated removal amount
y =/0.4328x + 6,5388
200
0
5
3 150
13
o
®
3 100
€
g
50
0
0 100 200 300 400 500 600
inlet amount g

X 4.10 EMAERAAN EBREARORBEK
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[ DA R

SNZMAE L TOWDRERNF B LT,

WA, IERAEKFEABRMBREA B ORBE(LDOT- DI, FIEAR L AEREDHRL O
BIfR ARG L7z, 7Zods. Watifld bRt A &0 & Al 205 & L,
411 1T EERRER LIRS, REEOEAR, pH OZ(L, BHIFEMIEARZ L

A & BREEEREAN ROBGRROME ITRERELZ R L TND,
CBREIIBRER 62.4% (X 0.624) Z/R L., HAKL TIIFRER 433% (X 0433) 2R
L7z, BEOFEBRER L KT D &, G TITER 1O 25~49%<LFEER 2 D 38% L W BA4T
PRERTHY, o, BEAETHLER1OBRER 36% 50 b EERERTH-TZ, ZD K
N LK FEACHERTEAIZ L D p H I Lo CRlgR Y T A N EAERR LN

SHERERER LTS, RIS EBEREIZOWTK 4121 LT,

100

90

80

70

60

50

40

30

Apparent Colour Removal rate %

20

10

0

K

pl A

ianf

. . :

S

10/7 10/27  11/16 12/6 12/26 1/15 2/4 2/24 3/16

4/5

100

90

80

70

60

50

40

30

20

10

0

H2S04 107-1 pH 107-1

E—‘— Colour (apparent)
£

o~
Q—H202mm
I
—— H2504 10"-1 mM

——pH 1071

B 411 HEEARLAEREROLE

100

90

80

70

60

50

40

True Colour Removal rate %

30

20

10

0

X
T——

N VA

RN 2 -, S SRR SR . G IS

i
I
1 :

X
|
\

—_—

10/7 10/27  11/16

12/6 12/26 1/15 2/4 2/24 3/16

4/5

100

90

80

70

60

50

40

30

20

10

0

S04 10M-1 mM pH 10°-1

o~
I=>=Colour (true)

02mM

oaN——H202 mM
o

=——=H2504 10"-1 mM

=——pH 107-1

X 4.12
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KLY, O LEAEORERIIRNLERTZO, I L/KF TN ECHERE A& D [F—
EAHIE S bRER BT ABOBGREZX 413, 414 1R- LT,

AR AR, ST AR AR LEORE

a0 |
co
40 - 1
20 - /18
| /38
27 0

54

B

A-Color ramovalrate %
=]

o
H2504 mM

105
H202 M

X 413 BER{EAKR, WMEEAERE A-C REFOBR

AREAR. B ARET-CRRIEORRE

100 -

&0
60
40 ' ) 11

.

A-Color removal rate %

H2504 mm

105
H202 mM

X 4.14 BERL/KFR. FRERIEAE L T-C REZROEMR

MLV, AEIZ OV TR AKFEEAE 27~105mM OFFH T, HEAFENR LN LRESR
W BT oM S O | RERTEAR & ORRIEIIIIRE I TR R0 o T, HAEIZOWN TS,
WAL KRFEARN LN EBRERN T LT MM H 0 | FEEIEARLE OFERITRD b
ot

PlbEXv, @ EAEOBREMER LIIE, MBEALELY LIBRRLKETEALRD 2
th—wﬁﬁgf%@\WﬁU%T4FkiééE@£@ XL EER KSR T
BeREm B HIfF CE 5 Z LRSS NT,
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NTEM-3 EAMERDKEGFER

1. KERBROERANRE
FEREMRR DK E LA RE & 532 BT, AEEOKEEHE OKESHTEZ LT ONE
TN L7,
(1) KEZHEA Lot ik
KEFHEE & o HiExE LU FICRT,
F 11 KESWTEAE Lo GE
ST H SR IWARES
pH pH A =% —I2 X %,
DO DO A—4#—IZ XD,
BOD5 5 HE 20CHR(E T DO fIEIL DO A —# —IT X %,
COD 7 n ARIEIZE S (HACH +1: DRB200 & DR3900 Z )
SS FHiBYEIEIC X D (HACH £1 DR3900 % ffi ),

Color (Apparent) | H4x=1/3L MEIZ XD (HACH £t DR3900 %1 f) ,

Color (True) A5um7 4 VX —"TAil L7-%IZ EE2 Color HIEIC

&%,

NH3-N U FOLERIEIC X D (HACH £ DR3900 % f# ),
Oil & Grease RY =y A E R EEIC LD LB b o E R 2 )
TOC EHR{LIEIC X D (HACH #E DR3900 % fifi ) ,
TON BARER T —DRISHABRIC L 5
(2) o7V o7&
KEHREHILL T D@ Y T, ZNEhoW 7Y U 7 EHTOMEZX 1.1 12, AFEE
1.2 1277,

DITR Y R R L TEA ST — MK 2 — B2 1T 2 3R CH
OITFHEERE L 0 K> 7 TEOK S IUEHEFE O BT 2 & AT TR

QEYE TP S T T CHRIY

@B TULBALEE S U7 & A TERER (BLfa - S AE D HAK)
O~@MWit - BiEAE A RO T 5 1H THRE

@~ - BiEAE B REOUE T J5 18 THREL

Decolorization and Deodorization Tank
Tank B

@

Sedimentation ~ Contact Aeration
Tank Tank

D) ©)

Limonite | Limonite | Kenaf | Kenaf | Kenaf | Kenaf | Kenaf | Kenaf

Outflow

Equalization
Tank

@

®

Inflow

Tank A

® @ ® ®

Limonite | Limonite | Limonite | Limonite | Limonite | Limonite | Kenaf | Kenaf

X 11 Yo7V o IEFOME

Outflow
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£12 VU7V U TEHIOLR
G2 & AT 44 EiRZ2 [EBIES Eik= & T4
@© | FHEEAEK ® |AfE2/8K © | Bf#2/8 7K
@ | AKX ® | AT 4/8 K @ | Bf#4/8 K
@ | AEWaEEk @ | A 6/8 K @ | B 6/8
@ | TRk ® | AfELEEK @ | B ALK

(3) BTV TR & hT iR iR %

FEREHIREIH, — A 2 [EIRREE & U, RENRREE & i s £ 1.3 1277,

TR OBFII oA Z R L, A0 April © 1st, 2nd ZFR& [12) 1ZF 12 F 04
Epr. 3] R 1290@, ®, @D 3 EHiTE T 5,

# 13 Yo7V v IR L SRR

[1st Evaluation Term]

Month|

Week| st e
1 |BOD5 4 116
2 |COD 8 120
3 |SS 8 120
4 |Color (Apparent) 8 120
5 |Color (True) 8 120
6 |NH3-N 8 120
7 |Oil & Grease 4 34
8 |TOC 4 64

[2nd Evaluation Term]
November o
4th
1 |BODS 12 120
2 |COD 12 120
3 |SS 12 120
4 |Color (Apparent) 12 120
5 |Color (True) 12 120
6 [NH3-N 12 120
7 _|Oil & Grease 3 30
8 |TOC 12 60
[3rd Evaluation Term]

Momh| February | March | April | May | June Tl

Week| 1st 4th
1 |BOD5 12 120
2 |COD 12 120
3 |SS 12 120
4 [Color (Apparent) 12 120
5 |Color (True) 12 120
6 |NH3-N 12 120
7 _|Oil & Grease 3 30
8 |TOC 12 60

A3-2



2. SEREMERR O EHER
(1) EERSRMF
Ji €+ il A oD FEHE AR L, SEREMERR D ALBRPUTIG U TRRE L TR Y | ALBEBH AR Y 1)
MOBIEE TOFRBRIZ K 2.1 =9, £z, RBMERER _LRHERR D 72 DI ZHAIKA ERCHK
A Z FEf LIRFRITR LTz,
#£21 B - PEMEOFEBE

No|  REMR | AAKIES oo P e A

I |BAta~2018/11/26 | E#anEEK QE ket Te il ®

I (2018/11/27~1/29 | A #pA0IEK QE k kk kk kk k g

I {2019/1/30~2/21 FTEEK gg kk k:;k kk k E

IV |2019/2/28~ sk | o et kTl kel k] =
L:JEFA: K7 F7  FERFEN ABISEBIEKREFRRETIA

FEHEPRR T, EERPHAA Y P) A FEITRTEE T 7 & 2B, HBEED 6 BETRTRR Y £ A b &
FHE L, BRIIAIB Ty 7% 6 Bt %ED 2B Thlfk ) 1A & FEL, 2018/11 £V
AT ETHERY £ 4 b, BIEIZETr F7oRESEME L,

TEAAITERRBI G S W EM LK & L7223, 2019/1 K0 M Z L TR W EFEREK
Zxtg & Lo idE s 2 320 L7,

Flo, T NEBROERERD DAFBFEN RIAEN DG TH D08 Y T4 MR
{7k - g2 A L7285 % 2018/11 L1V A C3EHE L 7=,

(2) ik

KB R A FEE H ORI A 2R 2.2 1077,

AR OWT, EHEFE Y PINISRHB D H DA E & LAY CIafaa 10m3/ H R,
ifa - BLEAE I A fECH) 3~4m3/H., BT 6~7m3/H LEHHEIEL D LA WERE L Lz,
11 H TG 1 ARZITEHEEIZ T VAR T 20~40m3/H & U, i - B2 A - BAE
TH 10~20m3/H & U7z, 2 A WAL A4 0 U 7o it - B 5 A% C oD BUMUALER 4 S0 L
ABREEHIZI~2m3/HBREL L, 3 HUMRITA -BRELHICTm3/HFEE L L2, B
(FF7H) [CHEZVAAELT, AR 13m3/H, B 1.4m3/HE 2> T3,

ZEREITOWTIEL, A FE B S 0.12~02m3/H & L7243, B # Ciii &7~ 0m3/H
Lol b B o To A, ALERMERRIC IR D 5 7,
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F 2.2 EFEMER OEER

FAE | =52 [ kE

B
R @ T B | Al | B

m3/H [m3/B | m3/B | m3/H | m3/H °C

ETEEESD 40 20 20 0.8 0.8
48118| 174 5.4 12.0
4F24H

5A17H| 11.4 4.0 7.4 0.18 0.18 30

5H31H| 104 3.1 7.3 0.18 0.18 28

6H22H| 11.8 4.0 7.8 0.18 0.16 29

7H9H
7A19H| 104 3.1 7.3 0.2 0.2 29
8H9H| 9.1 2.5 6.6 0.2 0.18 29
8H28H| 10.6 3.4 7.2 0.12 0.14 28
9H20H| 10.1 3.0 7.1 0.2 0 31
10A11H]| 8.1 2.1 6.0 0.25 0 28
10H25H| 11.0 3.6 7.4 0.2 0 29
11A15H| 6.9 1.7 5.2 0.18 0 30

1286H]| 20.1 10.0 10.0 0.2 0.2

12H198]| 21.9 11.2 10.7 0.2 0.2 28

1A28| 217 10.1 11.7 0.2 0.2 29

1A178| 244 13.0 11.5 0.2 0.2 29
1H29H]| 427 20.7 22.0 0.2 0.2 27

2A14H| 0.0 1.6 2.2 0.2 0.18 28
2AH23H| 00 20 0.9 0.22 0.2 29
3A12H| 00 13.4 1.4 0.24 0.14 29
3HA21H| 0.0 15.6 1.2 0.2 0.25 31
4H11H| 0.0 124 0.0 0.18 0.24 31

5A5H| 0.0 5.4 0.0 0.2 0.2 32
5H23H| 00 8.0 0.0 0.14 0.18 29

6H26H| 33.0 17.3 15.7 0.2 0.2 38

N
«

N
o

w
«

w
o

N
w
<+
*
e
£
i)

nEkE m3/8
N
o

[
v

0 4 . : : ; SN0 00—
4711 6/10 8/9 10/8 12/7 2/5 4/6  6/5
MEAR

2.1 SEFEER OLEKE
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Z DMASAE TR & it - RO 2R L TR 23 IR LT,

#* 2.3 FHEFEHEFR OEEIRDL
a5 R - iR RS
EWiE AE B i
BFE BEfE | R
4H11H 235 454| 204
4H24H — — —
58178 36.0 61.3] 33.1
5A31H 396/ 785/ 338
6 H22H 348/ 61.9| 31.2
7HA9H — — —
78198 395 78.2| 338
8H9H 450 97.4| 37.1
8H28H 38.7 71.1 34.2
9A20H 408/ 816/ 348
10A11H 50.9/ 116.1 41.2
10825H 37.3] 685 33.0
11815H 595 142.3| 473
12A6H 204 244| 244
12A19H 18.7] 21.8] 23.0
1828 189| 243| 210
18178 16.8 189 213

1H29H 9.6 11.8 11.1
2H14H — 155.3] 1103
2H23H — 123.0] 287.6
3A12H — 182 177.0
3A21H — 157 210.8
4H11H — 19.8 0.0

5A5H — 45.0 0.0
5H23H — 30.6 0.0
6H26H| 124 14.2 15.6

MR OREILZ. UKM TEMEL TWAHH T A EBR CEMARTRERERFEISIEE L,
FRED | AEWFET 10~60 FREFFREE, Bl - BLEFED A FEIX 10~150 FEfE], B #1X 10~290
R CifElis L 7=,
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3. %nﬁfﬁﬁ @7k ui%ﬁfﬂ:%
KRR TEAKBRAE2S 2018 454 H 11 H XY 201943 A 12 HIZIZ 21 0136 L, FEi
HiIZFE 221 R LT,

3.1 it - DR TOMBRR

Ikt B O KRE 2RI 2 AR & BFREICXAI L, AW Z 5 O T2k T MO & i
KE/NDONKEE® % 7 Z 7R, i %\Eﬁﬁlﬂ@%fﬁﬂ(%kﬁ‘/fv v T EPTE DA
ORI 2 B U, BRI R IR MER K EIREE 7 7 7 CR LT, Ee, SA
A ORERAEFR AR R 2K 3.2~327 IR LT, i,cio\ AR Y MOMAER (4 H 11 /)
1%, SEFENERR OB BOY M h TR IR LIS & Lz,

(1) pH

TAKIZ = BHPERR Y RNOT T2 7 A K DB RO B L Z 1T 2T pHR.S
~9.5 TRREWVMHINIZH o7z, FlfEY £ A FF.LD AFETITEH) ;tv;mTjirEJ@'zﬂt 1354
E70<0 2018 4F 12 H LARRIZFES A U2 Re T 6~7 FEEEIZ 72 o T2 30 R MR KT R &
<phole, 7 F7HLO BTN MICE-> 2 Ebidsh S o7,

20 T AR ARRORHES 120 £+ IR pHEE)
11.0 11.0
10.0 10.0
z ave z L 1 A —4—ave
80— = ) 8.0 = = = = )
= min = min
7.0 = max 7.0 max
6.0 = 6.0
5.0 T T T T T T T ) 5.0 T T T T T T
1 2 3 4 5 6 7 8 1 2 3 4 9 10 11 12
Sampling Point NO. Sampling Point NO.
5 3 /s
3.1 AWLEERE L - RN O pH RELE) & #iF
1 ¢4f248
UET A Al-2H) msA17H 12 7T (Bl ¢ 47248
ASH31H ms5A178
11 x6A228 11 A5A318
i
10 ®7R198 10
W +8A98 ®7A198
+8H9H
- -8A28A
9 Lo of21m 9 - -8H28H
:  O%E Lo ~9A218
o : ¢10A118 5 IV ©10A11H
8 7 m10A258 8 T
KX m10H258
X 118158 11815H
7 XK x12A6H 7 x12A6H
*128198 X12819H
6 1t 1A28 6 1828
+1A178 +1H178
s 1H298 1A298
- - - - - - 28148 5 : : : - - - , SR8
0 50 100 150 200 250 300 350 2A238 0 50 100 150 200 250 300 350 28238
MHEEEM h 38128 HENMW h 3A128
38210 38218

32 Pif - BRENOLFER OBERRE L pH IBELH)
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(2) DO
LB HET 2RV EH L TR0 . A R HAKIL 4~9 mg/l, B it HAK DY 2~9 mg/l 3£l T
bolz, ZHIFERIZ-RUC L DBEMG THEM L, BEEEN DL o TRE
FRLTWAZENBZOND, 2. A, BELICEER T L DHKIREN AT H Z

TS T,
100 7 TAEKD 100 91+ BINGODOEH
+— /rr_‘ +—
3 =& ave = ==ave
£ 10 € 10 .
2 3 4 5 6 7 8 - min |8 34 9 10 11 12 min
max max
0.1 0.1
Sampling Point NO. Sampling Point NO.
“ N
33 AMLERE L A - BLRENO DO REEH) & &
10 T - ®48248 T (ei-2th ®4R248
JA=E'J'4I~(AE_£FR) mcHi7E ( ) msA178
%’&gﬂm * A5H31H A5H31H
>i ot X 68228 X 68228
- 7898 x7H98
L ®7H19A ®7H19R
_ +8H9H _ +8A9A
B v -8A28H = -8H28H
E O -9H21H £ ~9A21H
o + ©108118 o ¢108118
a ‘ + m10H258 a ®m10H258
[A) 118158 118158
x12H6R x12H6H
¥ 128198 *12A19A0
1A2H 1A28
+18178 +1R178
1H29H 18298
re ! ' ' ' 2R148 ' ' ' i ' ' 28148
0 50 100 150 200 28238 100 150 200 250 300 350 2A238
RN h 34128 HEEM h 38128
3A21H 36218

34 Pifh - RENOKFAER OWMERM & DO BELH)

(3) BOD
TATKITAEW LB DR HIE 2~40mg/l, FHEREKDORHIL 80~120mg/l Th o7, ATY
SVERIK 1T 24 WEEVHHE ©F9 20me/l DL FIZALER S 4, B A ALER KT 50 RS CHY 20mg/1 LA
TIEMBE SN TWD, ZO/RERELY, kY EF A hahLb L AR F72HhLE
L7 B LV BOD LB AK TR0 RAF T o 72,

1,000 +ABAOBODEE) 1,000 £YH+BIEROBODEE
100 100 ——
E ke / ==ave g e / =&=ave
2 = min 2 = min
10 10
J & max l max
1 1 T T T T T T T
1 2 3 4 5 6 7 8 1 2 3 4 9 10 11 12
Sampling Point NO. Sampling Point NO.

35 AWML BLE - BLREAN O BOD RELE) & i
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*4H248 48248

1,000 JEFARAE-2HF) msH178 100 v T (eiE-2F) msH178
A5A31H ) A5A31H

x6H228 & x6H22H

X798 X7H98

®7H198 ®7H19H

_ 1o +8A9A8 = > +8A9R
) -8H288 E X -8f28H
5 - ~9R21R LT -9A218
a * ¢10A118 3 - ¢108118
2 > * ®m10A258 2 - m10H258
10 S * - 118158 118158
Ty s < 12R6H - X 12768
fl(- x12A198 *12H198

A O™ = fe®- 1828 1A28

o % +1A17H +1A178

1 S —+A—h . . 18298 1+ 1A29H

0 50 100 150 200 ;g;;‘g 0 50 100 150 200 250 300 350 iﬁiig
HEHE h 3A128 WM h 38128

38218 3A21R8

36 Mt - BLRMPAIOATEE B OWRRE & BOD BELE
(4) COD

FAIKIE 200~700mg/l TH Y . A FELLBEKIT 50 RFEHEE T 100~250mg/l TE AL LL ki
BRI R < 72 o THMBENHE L A2V MEI A3 H 0 | B FFLEUK & Rkl R S iviz, 2
DOFEIZ COD 1% BOD ITHER L TR LIC W2 & L0 . ARy O th CHE S E 13 %

SEENTWAZ EREINS,

1,000 + »COD
S
£
a =&=—ave
o .
o = min
max
100 T T T T
1 2 3 4 5 6 7 8
Sampling Point NO.

¢45248
ms5H178
AS5A318
X6H228
X7A9H
®7A198
+8H9R
-8H28H
-9A218
¢10A118
W10AH25H
11A158
x12H6H
*12H19H

1,000 A
X

COD mg/l

1A28
+1H178
18298

2A148
28238
3A128H
3A218

100 150

MEER h

200

CoD mg/|

1,000 -+

100

=&—ave

= min

1

2

T T T
3 4 9 10
Sampling Point NO.

11

12

X 3.7 AL i - RRENO COD BELS) & &iF

cop mg/l

1,000 l»
B

100

7T (B1E-£1)

150 200 250

R h

300

350

®4A8248
ms5H17H
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I AZKIZ 300~800mg/l T BOD & [FIERIC 9 HEELARRIZ ER-T 2235 0 | ALBRIKIZ 200
~500mg/l T BOD & [AERIZ 9 AED G ER-T MM B o7, 12 H IRt &R X
SUEEKIR FEIT A RITEE S | BRIRPUI L E L TWD EE X HiLd,
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# 3.2

KEABRER (FHIE)

Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.1 9.1 9.1 9.3
2 DO mg/L 2.0 24 4.2 5.8 6.7 7.5 7.5 7.8 53 5.5 6.3 6.5
3 BODs mg/L 45 46 12 13 5 3 3 2 8 6 6 11
4 CcoD mg/L 404 395 239 232 186 177 173 174 218 212 206 198
5 SS mg/L 213 223 42 29 18 18 14 8 21 14 15 18
6 | Color(Apparent) | Pt-Co | 2103 2185 878 744 566 532 527 505 609 576 404 478
7 Color (True) Pt-Co 562 570 529 494 440 429 425 444 493 493 482 426
8 NH3-N 1.3
9 O1il & Grease 53
10 TOC 136

Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.5 8.5 8.7 8.5 8.8 8.7 8.6 8.7 8.4 8.5 8.5 8.8
2 DO mg/L 1.0 0.9 1.7 2.1 53 6.3 6.7 7.0 2.1 2.5 3.0 1.5
3 BODs mg/L 33 28 3 3 0 1 1 1 2 2 1 3
4 CcoD mg/L 298 297 177 182 132 123 125 133 170 161 162 148
5 SS mg/lL 151 166 10 5 8 7 5 0 6 0 0 0
6 | Color(Apparent) | Pt-Co | 1504 1176 645 505 396 352 368 332 344 285 68 196
7 Color (True) Pt-Co 388 348 359 332 325 328 348 295 355 328 375 244
8 NH3-N 0.3
9 O1il & Grease 5.0
10 TOC 89

Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.7 9.7 9.6 9.7 9.7 9.8 9.7 9.8 9.5 9.5 9.6 9.8
2 DO mg/L 4 6 7 8 8 8 8 9 7 8 9 8
3 BODs mg/L 57 76 26 27 9 5 9 6 17 13 14 22
4 CoD mg/L 505 470 295 267 230 221 213 215 267 256 245 234
5 SS mg/lL 309 282 80 58 40 60 35 20 31 28 33 35
6 | Color(Apparent) | Pt-Co | 2648 2710 1100 928 900 825 670 660 812 836 768 660
7 Color (True) Pt-Co 776 700 672 632 600 580 580 550 620 650 680 660
8 NH3-N 2.5
9 O1il & Grease 7.0
10 TOC 163
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Sampling Date: 3/4/2018

# 35 KERBRMRE (20184 4 A 3 HEMHE)

Name of Perosn in Charge:

Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang

Parameter Unit No.2 No.4 No.8 No.12
1 pH 9.31 9.62 4.88 727
2 DO mg/L 8.31 8.58 8.01 4.59
3 BOD5 mg/l 59.3 s 11.7 38.7
4 CoD mg/lL 363 265 113 175
5 Ss mg/L 288 202 88 138
6 | Color (Apparent) | Pt-Co | 4520 3580 2080 2560
7 Color (True) Pt-Co 1300 480 200 220
8 NH3-N mg/lL 29.8 18.6 6 72
9 Oil & Grease mg/L 10 7.5 45 30.5
10 TOC mg/L 98 50 46 38

#36 KERBER (20184 4 A 11 HEMHFHE)
Sampling Date2018/4/11 Name of Perosn in Charge:
Sampling Location: Wastewater Treatment Device installed in K PSB mill site at Gua Musang

Parameter Unit No.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.51 9.49 9.25 9.24 9.03 8.43 8.23 832 9.2 9.27 9.23 8.88
2 DO mg/L 6.49 529 3.82 4.37 7.45 6.27 7.23 8 6.29 6.02 6.66 723
3 BODs mg/l 77 64.5 39.5 38 38 28 29.5 25 25 25 23.5 235
4 COD mg/lL 542 691 732 701 645 580 524 495 657 653 657 509
5 Ss mg/L 290 300 210 230 180 180 110 80 180 180 180 180
6 | Color (Apparent) | Pt-Co [ 3000 3090 2480 2360 2100 1870 1370 1180 2180 2200 2060 2010
7 Color (True) Pt-Co 550 570 540 470 520 370 410 440 430 560 610 480
8 NH3-N
9 Oil & Grease
10 TOC

K37 KERBRKEE (20184 4 A 24 A EfHAE)

Sampling Date: 24/4/2018 Name of Perosn in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mil site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
pH 9.35 9.21 9.27 9.3 8.82 871 8.64 8.69 8.95 8.99 8.93 9.09
DO mg/L 1.95 1.17 6.72 7.92 8.06 5.62 6.33 6.27 7.86
BODs mg/L 53.5 76 22 18 8.5 9 5.5 17 12.5 13.5 21.5
Cob mg/L 505 470 272 254 233 226 211 205
SS mg/lL 250 255 50 40 40 60 35 20 20 15 15 25
Color (Apparent) | Pt-Co 2070 2420 875 730 650 825 635 590 610 535 495 615
Color (True) Pt-Co 540 560 415 375 325 335 355 295 355 375 375 375
NH3-N mg/lL 37.9 342 6.4 24 0.7 1.5 0.2 1.1 1.2 0.1
Oil & Grease
TOC
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# 3.8 KERBRMGE (201845 A 17 A EffiFA#E)

Sampling Date: 18/5/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.35 9.27 9.3 9.32 9.35 9.41 9.43 9.42 9.3 9.32 9.27 9.49
2 Do mg/L 1.69 0.86 4.81 4.68 5.31 6.92 7.03 7.3 2.11 4.06 5.45 7.51
3 BOD5 mg/lL 45.5 435 19 10 9 4.5 35 1 8 7 55 18.5
4 Ccob mg/L 444 443 295 254 230 221 213 215 267 256 227 211
5 SS mg/lL 225 260 55 10 15 15 20 10 20 15 20 15
6 Color (Apparent) | Pt-Co 2460 2710 1010 765 670 600 670 660 715 660 665 635
7 Color (True) Pt-Co 525 600 580 585 510 520 510 550 525 545 540 540
8 NH3-N
9 Oil & Grease
10 TOC
#£39 KERBREE (201845 A 31 A £
Sampling Date: 3/6/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.59 9.59 9.55 9.53 9.44 9.52 9.57 9.58 9.46 9.46 9.42 9.59
2 DO mg/lL 3.67 4.12 6.66 6.71 6.21 7.86 7.97 8.73 551 5.43 7.34 8.43
3 BOD5 mg/L 48 36.5 5.5 2.5 3.5 1.5 1.5 1 14 3 3.5 2.5
4 Ccob mg/lL 377 375 215 209 197 180 176 187 213 200 197 181
5 SS mg/lL 180 205 10 5 15 5 0 0 0
6 Color (Apparent) | Pt-Co 2065 2450 695 595 475 500 530 535 475 480 460 445
7 Color (True) Pt-Co 475 430 415 375 395 415 410 530 410 465 480 385
8 NH3-N
9 Oil & Grease
10 TOC
# 310 KERBRMR (2018 4£ 6 A 22 A EHEFHE)
Sampling Date: 23/6/2018 Name of Person in Charge:

Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang

Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
pH 9.51 9.52 9.53 9.58 9.47 9.54 9.52 9.5 9.35 9.29 9.26 9.46
DO mg/L 2.22 6.41 2.39 4.79 6.63 8.25 8.01 8.21 6.75 2.49 3.02 1.54

BODs mg/L 56.5 62 26 27 7 35 L5 1 9 11.5 14 10
CcoD mg/L 429 422 284 249 214 206 198 186 237 241 245 234
SS mg/L 260 255 80 45 20 15 5 0 27.5 20 325 22.5
Color (Apparent) | Pt-Co 2460 2210 1100 900 410 560 540 530 650 680 70 300
Color (True) Pt-Co 730 630 610 610 600 580 580 550 620 650 680 660
NH3-N
Oil & Grease
TOC
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£ 311 KERBRHER (2018457 A 9 B EMHRE)

Sampling Date: 23/6/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.59 9.6 9.63 9.65 9.66 9.63 9.64 9.63 9.31 9.42 9.41 9.22
2 DO mg/L 1.33 1.25 5.25 6.66 7.74 7.54 7.6 7.71 6.56 7.79 8.85
3 BODS mg/L 37 28 4 6 3 2 2 1.5 2 2 4
4 CcoDp mg/L 342 346 177 182 175 182 188 188 176 176 186
5 SS mg/L 158 166 14 12 8 8 5 6 6 5 6 20
6 | Color (Apparent) [ Pt-Co 1720 2005 645 505 455 540 400 344 285 265 500
7 Color (True) Pt-Co 505 695 565 540 455 435 425 490 425 520 390
8 NH3-N mg/L 31.1 0.5 1 1.1 0.3 0.1 0.8 0.6 0 1 1.3
9 Oil & Grease 5
10 TOC mg/lL 186 186 139 128 118 116 108 128 129 158 151 157
= % =
312 KERBRHER (2018457 A 19 HEEHE)
Sampling Date: 20/7/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.68 9.7 9.63 9.59 9.74 9.76 9.74 9.76 9.41 9.45 9.59 9.78
2 DO mg/L 232 1.63 3.08 2.12 5.79 6.34 6.73 6.99 5.41 6.03 6.62 6.8
3 BODs mg/L 40 44.5 9.5 9 5 3 2 L5 7.5 5 4 2.5
4 Ccob mg/L 298 297 190 188 157 146 136 138 170 161 162 148
5 SS mg/L 151 179 48 31 20 12 13 10 21 13 10 13
6 | Color (Apparent) [ Pt-Co 1504 1176 720 608 464 364 392 332 488 400 68 196
7 Color (True) Pt-Co 388 348 359 332 380 328 348 360 364 328 392 420
8 NH3-N mg/LL 43.4 42.7 2.1 1.6 1 0.9 1.3 0.7 0.2 1.4 0.1 12
9 Oil & Grease 5
10 TOC mg/lL 128 126 71 71 74 75 70 71 87 93 85 89
2 % =
313 KERBWER (2018458 A 9 A EMHAE)
Sampling Date: 13/8/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mil site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
pH 8.58 8.59 8.67 8.53 9.03 8.91 8.96 8.93 8.48 8.57 8.67 8.79
DO mg/L 1.04 1.34 1.67 6.28 7.54 7.9 7.68 7.89 4.22 6.67 6.28
BODs mg/L 33 35 7.5 20.5 1.5 1 1 1 8 4.5 35
CcoD mg/L 438 432 243 253 132 123 125 133 227 217 206
SS mg/L 309 282 45 58 8 7 7 8 31 28 22 35
Color (Apparent) | Pt-Co | 2648 2528 1064 920 396 352 368 376 812 836 444 472
Color (True) Pt-Co 776 700 672 500 348 344 360 380 604 616 380 244
NH3-N mg/L
Oil & Grease mg/L
TOC mg/L
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Sampling Date: 4/9/2018

314 KERBRMER (2018 458 A 28 A EHEFE)

Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musan

Name of Person in Charge:Muhammad Amirul Nazhif

Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
L 85 | 854 | 868 | 855 | 883 | 891 89 | 895 | 842 | 847 849 | 877
2| po | mer | 208 | 242 | 277 | 722 753 | 752 | 743 | 177 | 587 | 662 | 667 | 7.02
5| Bops | mer | 44 41 25 | 1Bs 0 ) ) ) L5 1 )
o cop | mer | 402 | 376 | 237 | 267 | 199 | 182 173 170 | 21 | 220 | 216 | 207
s|oss | omer | m 184 3 31 18 1 1 6 19 18 15 14
6 blor(Appare{ PLCo | 1900 | 1984 | 916 | 928 | 900 | 600 | 540 | 620 | 78 | 728 | 768 | 660
7 lColor(Tre) PiCo | 556 | 596 | 616 | 632 | so4 | 472 | a1z | 396 | s;2 | se0 | ass | 392
8 | NH3ZN | mgL
9 Dil & Greasq mg/L 7
10 TOC mg/L 163
#3.15 KERBRER (20184 9 A 20 B EfEHE)
Sampling Date: 21/9/2018 Name of Person in Ch: Mut d Amirul Nazhif
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
0.17. 0.16 0.05 0.13 0.03 0.02 0.01 0.02 0.03 0.04 0.03 0.04
Parameter Unit No.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.I1 No.12
I pH 826 | 815 | 857 | 847 | 876 | 887 | 89 | 892 | 833 | 836 | 84 | 864
2 o meL | 163 | 076 | 558 | 146 | 7.56 | 788 | 775 | 7.94 | 449 | 418 | 689 | 829
3 BODS mL | 70 | 68 2| 2 5 4 2 3 7 8 5 7
4 cop mel | 420 | 418 | 220 | 224 | 183 | 167 | 159 | 158 | 204 | 200 | 193 | 191
s ss meL | 269 | 258 | 32 | 41 27 | 2 19 17 | 30 | 35 | 26 | 28
6 Color(Apparent) | PeCo | 5100| 1012] 87|  s08|  e44|  sse|  4se| 40|  700| 696|508 280
7 Color(True) | PeCo | 492 | 548 | 480 | 360 | 396 | 368 | 372 | 352 | 472 | 496 | 428 | 248
8 NH3-N mel | 598 | 605 | 21 | 24 | o6 | o6 | 14 | 02 | o8 3 07 | 05
9 0Oil & Grease
10 TOC
#3.16 KERBFEER (2018 4F 10 A 11 A EjEFHE)
Sampling Date: 12/10/2018 Nare of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
0.19 0.23 0.19 0.23 0.09 0.07 0.05 0.06 0.11 0.09 0.08 0.07
Parameter Unit No.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.l1 No.12
I pH 85 853 | 868 87 896 | 897 | 8% 9 869 | 866 | 862 | 836
2 DO mel | 374 | 434 | 699 | 10073 | 15 | 152 | 119 | 1186 | 897 | o985 | 934 | 1119
3 BODS mel | 104 118 64 9% 2.5 16 10 1 35 | 305 24 19.5
4 cop mel | 540 510 338 389 263 230 197 184 313 3 21 276
s ss ml | 393 396 199 21 123 108 76 75 160 164 128 17
6 | Color(apparem) | Prco | 3030 | 2850 | 3420 | 2260 | 1430 | 660 80 | 1810 | 1860 | 2000 | 1180 | 1140
7| coorme | Peco| 720 900 950 770 660 680 460 670 810 890 870 760
8 NH3-N 1.6
9 0il & Grease 17
10 ToC 155
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#*3.17 KERBWER (2018 4£ 10 A 25 H EfEHE)

Sampling Date: 25/10/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB millsite at Gua Musang

Parameter Unit | No.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.l1 No.12
1 pH 8.4 8.4 8.62 8.51 8.9 8.92 8.92 8.94 8.53 8.57 8.51 8.67
2 DO mg/L 1.29 0.94 5.48 3.58 4.96 6.67 7.33 7.51 2.6 3.65 3.82 4.03
3 BODs mgl [ 965 102 33.5 35.5 18.5 1 8.5 8 27 25.5 21.5 19.5
4 Ccop mgl [ 566 535 347 332 248 218 200 191 298 306 292 278
5 SS mg/L 380 300 240 200 140 90 90 80 220 190 210 170
6 | Color (Apparent) | Pt-Co 2780 2110 1970 1320 1900 1380 860 1010 1400 1540 1960 1920
7 Color (True) Pt-Co 610 690 820 750 920 820 530 690 750 800 780 720
8 NH3-N mgl [ 857 81.5 3.1 2.5 0 0 0 0.1 0.9 0.9 11 0
10 TOC

#3.18 AKERBER (2018 4F 11 A 15 A EEHE)

Sampling Date: 15/11/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.61 8.6 8.37 8.33 8.68 8.79 8.82 8.85 8.12 8.2 8.23 8.48
2 DO mg/lL 243 1.79 3.18 2.03 4.08 5.93 6.91 7.54 3.63 572 4.16 5.14
3 BODs mg/L 86.5 87.5 45 109.5 15.5 8.5 8 6 33 19 16.5 13.5
4 CoD mg/L 492 460 353 529 244 244 201 182 326 288 282 265
5 SS mg/lL 430 310 170 410 110 80 40 20 100 50 70 100
6 | Color (Apparent) | Pt-Co 3290 2670 2110 3630 1540 1260 810 880 1660 1490 1370 1320
7 Color (True) Pt-Co 1030 820 840 760 600 560 470 390 700 720 700 680
8 NH3-N mg/L 90.2 72.6 2.1 12.7 0.7 0.3 0 0 0 0 0.1 0.2
9 Oil & Grease mg/L 13
10 TOC mg/L
# 319 KERRMR (2018 4£12 A 6 A EfH#E)
npling Date: 06/12/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mil site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.46 8.47 8.42 8.47 7.12 7.8 7.93 7.81 8.41 8.47 8.65 8.75
2 DO mgL 0.29 1.01 1.95 3.12 3.59 3.73 3.54 4.05
3 BODS mg/L 74.5 93 61 325 38 37 35.5 33
4 Ccob mg/L 722 683 484 466 718 458 403 359 475 461 423 431
5 Ss mg/L 390 410 110 80 70 230 30 0 60 40 30 40
6 | Color (Apparent) | Pt-Co 3440 3410 1790 1400 1080 1810 870 750 1340 1320 1260 1370
7 Color (True) Pt-Co 1180 1200 970 980 660 660 640 640 860 1030 1040 970
8 NH3-N 1
9 Oil & Grease 5
10 TOC 138
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Sampling Date: 19/12/2018

#3220 AKERBKER (2018 4£ 12 A 19 A EEHE)

Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang

Name of Person in Charge:

Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.4 8.35 8.62 8.67 8.42 7.85 7.07 7.39 8.56 8.55 8.58 8.7
2 DO mg/L 0.14 0.09 2.06 1.19 3.61 3.93 311 371 371
3 BODs mg/L 69.5 78 455 285 19.5 21.5 25 24 225
4 COD mg/L 679 657 333 339 298 305 278 257 319 299 295 298
5 SS mg/L 210 180 70 140 40 20 30 20 20 10 20 10
6 | Color (Apparent) | Pt-Co 3050 2650 1630 1680 1060 740 750 790 1260 1260 1240 1260
7 Color (True) Pt-Co 1320 1290 1080 1130 1080 650 700 720 1070 1260 1140 1190
8 NH3-N
9 Oil & Grease
10 TOC

# 321 KERBRER (201941 A 2 B EEHE)

Sampling Date: 2/1/2019 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device instalied in KPSB mill site at Gua Musang
Parameter Unit No.l No2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.ll No.12
1 pH 8.27 8.32 8.19 8.16 8.07 831 8.53 8.65 8.18 8.11 8.46 8.49
2 DO mgL | 0.24 239 4.29 3.66 221 429 5.54 6.31 231 2.38 2.93 3.67
3 BODs mg/L 98.5 93 38.5 71.5 245 14 9.5 9 60 41.5 31.5 15.5
4 CcoD mg/L 598 595 344 344 277 256 233 225 315 302 256 251
5 SS mg/L 330 330 30 110 20 10 10 10 30 20 10 20
6 | Color (Apparent) | Pt-Co | 3140 3080 2380 1600 910 810 700 710 990 940 870 890
7 Color (True) | Pt-Co [ 1140 1090 990 960 880 740 650 700 840 820 750 760
8 NH3-N mgL | 87.6 87.8 2.4 19.5 1.8 0.1 0.1 0.1 8.4 1.1 1 0.3
9 0il & Grease 5
10 TOC 24
# 322 KERBRMGE (20194 1 A 17 B EMHHRE)
Sampling Date: 17/01/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit | No.l No.2 No3 No4 No.5 No.6 No.7 No.8 No.9 No.10 No.ll No.12
1 pH 8.33 8.14 8.46 8.41 8.24 6.17 8.24 8.56 8.39 8.36 8.37 8.45
2 DO mgL | 0.25 0.57 1.19 1.06 2.98 2.52 2.39 3.52 2.72 2.14 2.84 2.66
3 BODs mg/L 113 95 54 101.5 37.5 29 13 14 55.5 45 34 16
4 COoD mg/L 709 760 384 648 355 339 303 280 379 363 367 356
5 ss mgL | 220 180 70 100 40 30 20 10 30 10 30 20
6 | Color (Apparent) | Pt-Co 4120 3840 2570 2390 1570 1390 980 870 1750 1690 1420 870
7 Color (True) | P-Co | 1530 920 930 780 670 690 420 780 810 880 860 740
8 NH3-N
9 | Oil& Grease
10 TOC
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*3.23 KERBER (2019 4£ 1 A 29 B EHEHE)

Sampling Date: 30/01/2018 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.19 8.21 835 8.35 8.32 7.89 7.67 8.05 8.34 835 8.39 8.43
2 DO mg/lL 7.3 8.7 274 28.6 322 3.7 3.17 4.13 4.11
3 BODS mg/lL 82 79 108.5 105.5 94.5 100 104 96 97
4 CcoDp mg/lL 702 697 516 527 510 489 462 466 496 494 497 488
5 SS mg/lL 350 360 310 280 290 150 90 60 140 150 120 100
6 | Color (Apparent) | Pt-Co 3400 3120 2840 2630 2580 2240 1690 1480 2660 2420 2080 1620
7 Color (True) Pt-Co 1180 1280 1140 1080 1140 1220 1160 1000 1460 1140 1280 1100
8 NH3-N mg/L OOR OOR 77.8 76.7 65.8 64.2 49.2 45 68.2 552 43.4 39.4
9 Oil & Grease 5
10 TOC 169
# 324 KERBFHR (201942 A 14 B EMHEFE)
Sampling Date: 14/02/2019 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.86 8.9 8.89 8.73 8.68 7.06 7.24 7.56 8.46 8.71 8.87 8.96
2 Do mg/lL 3.06 3.04 3.46 3.08 6.21 2.97 5.13 6.53 7.33
3 BODS mg/lL 53 106 235 98 30.5 225 18 29 13
4 COD mglL 510 525 358 431 297 273 242 240 313 308 294 282
5 SS mg/lL 260 180 120 220 60 40 20 20 100 60 50 50
6 | Color (Apparent) | Pt-Co 2860 2360 1860 2560 1370 1140 940 940 1240 1330 1290 1180
7 Color (True) Pt-Co 1450 1350 1250 1270 810 760 670 660 880 1030 1040 1010
8 NH3-N
9 Oil & Grease
10 TOC
# 325 KERBRMR (20194 2 A 23 A EHEHE)
Sampling Date: 23/02/2019 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.86 8.88 8.98 8.83 8.81 8.83 8.81 8.9 8.85 8.97 9.06 9.16
2 Do mg/L 1.79 1.86 2.14 333 5.01 6.87 7.82 8.18 4.41 6.11 7.24 7.82
3 BOD5 mg/lL 79.5 117 24 94 10 5.5 5 6 13 11.5 10 9
4 CcoD mg/L 528 526 368 454 288 269 246 245 296 289 268 289
5 N mg/L 150 130 50 110 30 30 10 10 40 30 30 20
6 | Color (Apparent) | Pt-Co 2050 2070 1460 2040 1250 1070 910 900 1430 1320 1160 990
7 Color (True) Pt-Co 1070 1120 970 930 830 690 620 620 960 900 740 610
8 NH3-N 0.5
9 Oil & Grease 5
10 TOC 106
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#*3.26 AKHERABRER (2019 4£ 3 A 12 B EHEHE)

ling Date: 21/03/2019

& 3.27 KERBWER (2019 4£ 3 A 21 B EHEHE)

Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang

Name of Person in Charge:

Sampling Date: 12/03/2019 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB miill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12

1 pH 8.37 8.43 9.03 8.38 8.34 8.09 8.03 8.09 8.32 8.67 8.34 8.92
2 Do mg/L 233 2.07 5.8 3.86 4.7 4.14 7.42 8.25 9.07
3 BODS mg/L 84.5 113.5 18.5 118 16.5 13.5 11 9 6
4 CcoD mg/L 557 564 267 546 468 450 448 445 374 280 271 229
5 Ss mg/L 580 260 170 190 40 30 10 20 40 50 30 20
6 | Color (Apparent) | Pt-Co 3140 3360 1244 2680 2196 1699 1408 1432 1384 888 568 656
7 Color (True) Pt-Co 1550 1250 1080 1180 1040 890 910 740 680 530 480 510
8 NH3-N
9 Oil & Grease
10 TOC

Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.38 8.38 9.23 8.75 8.66 8.53 8.49 8.62 8.95 9.04 8.84 9.2
2 DO mgL 1.49 25 1.88 2.15 3.66 5 5.24 5.76 7.2
3 BODS mg/L 69 68 22 58.5 70.5 22.5 13 12 4
4 Ccob mg/L 512 508 284 384 432 368 316 300 232 228 200 132
5 Ss mg/L 350 230 930 240 200 130 40 30 100 40 20 10
6 | Color (Apparent) | Pt-Co 3120 2840 7020 2990 2650 1980 1370 1210 1640 1460 900 740
7 Color (True) Pt-Co 1270 1320 1220 1210 1280 1280 1200 1070 1120 1120 1040 880
8 NH3-N 0
9 Oil & Grease 5
10 TOC

# 328 KERBFHR (201944 A 11 B EMHEFE)
Sampling Date: 11/04/2019 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang

Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.12 9.17 9.39 9.03 9.12 8.98 8.93 8.99 9.05 9.06 8.99 9.14
2 DO mg/lL 1.59 1.87 5.52 1.88 2.1 1.98 1.59 1.65 1.79 1.84 4.84 8.98
3 BODs mg/lL 62 82 14 48.5 63 77 99 93.5 89.5 80 72 5
4 CcoDp mg/lL 716 708 320 688 628 600 644 588 548 536 476 176
5 Ss mgL 375 387 52 340 352 366 325 274 175 195 159 13
6 | Color (Apparent) | Pt-Co | 4288 3816 1144 3560 3628 3568 3400 3004 2536 2688 2284 788
7 Color (True) Pt-Co 1436 1480 1044 1204 1152 1056 1008 1004 1224 1340 1112 784
8 NH3-N mg/L 414.8 416.8 16 422.8 402.4 405.6 3384 286 270.8 207.6 114.8 6.4
9 Oil & Grease 5
10 TOC 472
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# 329 KERBHER (201945 A 5 A EMHHRE)

Sampling Date: 5/05/2019 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.09 9.14 9.85 9.21 9.25 9.09 9.28 9.47 9.23 9.25 9.26 9.56
2 DO mg/lL 1.01 1.29 6.77 1.48 1.93 2.13 4.96 6.78 2.84 2.47 3.32 6.68
3 BODS mg/lL 125 140 14.5 97.5 89 79 325 15 86 64 53 6
4 CoDb mg/lL 680 780 280 500 430 380 400 400 420 440 380 120
5 SS mg/lL 297 291 25 236 125 68 39 35 106 73 48 12
6 Color (Apparent) | Pt-Co 4030 4060 1150 3550 2230 1520 1270 1230 2050 1680 1370 820
7 Color (True) Pt-Co 1680 1720 1090 1380 1280 1160 1140 1060 1140 1090 1010 820
8 NH3-N 0.3
9 Oil & Grease 5
10 TOC mg/lL 402 402 308 360 392 382 328 346 318 388 52 350
%330 AERBFER (201045 A 23 B EHTE)
Sampling Date: 23/05/2019 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 9.09 9.09 9.68 9.24 9.23 9.14 9.25 9.37 9.22 9.18 9.06 9.13
2 DO mg/lL 0.17 0.15 2.53 2.3 5.66 2.36 4.54 2.62 5.55 271 3.35 4.62
3 BOD5 mg/lL 161.5 137 12 132 90 67 25 28.5 92.5 68.5 515 8.5
4 CoD mg/lL 710 610 290 550 400 370 340 1070 410 300 230 190
5 SS mg/lL 405 416 46 286 94 66 31 27 150 114 45 11
6 Color (Apparent) | Pt-Co 4410 5230 1910 4370 2400 2080 1690 1580 3070 2710 2010 1240
7 Color (True) Pt-Co 1850 1760 1430 1650 1540 1570 1520 1450 1700 1700 1590 1130
8 NH3-N mg/lLL 109.8 98 1.7 85 53 29.4 2.1 0.1 67.5 50.3 245 0.1
9 0il & Grease 5 5
10 TOC mg/llL 1180 1910 680 1970 1090 670 1640 1630 1860 1860 1760 1500
%331 AERBFER (20104 6 A 26 B EHTE)
Sampling Date: 27/06/2019 Name of Person in Charge:
Sampling Location: Wastewater Treatment Device installed in KPSB mill site at Gua Musang
Parameter Unit No.1l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 No.12
1 pH 8.55 8.8 9.29 9.35 8.84 9.17 9.12 8.86 9.24 9.17 9.14 9.12
2 DO mg/L 2.12 233 3 3.07 4.49 3.46 4.09 4.58 5.73 3.81 39 2.19
3 BODS5 mg/L 136 125 83 80 38 45 20 24 82 51 26 4
4 CcoD mg/L 744 748 576 608 272 288 240 240 528 400 256 104
5 N mg/lL 255 274 253 262 82 87 85 72 213 183 80 35
6 Color (Apparent) | Pt-Co 3608 3552 3832 3904 1392 1524 1352 1204 3028 2632 1280 680
7 Color (True) Pt-Co 1504 1588 1844 1844 860 820 728 684 1304 1420 756 488
8 NH3-N mg/L 110.7 109.3 111.3 109.9 36.9 38.4 31.7 27.6 101 84.5 41.3 18.4
9 Oil & Grease 5
10 TOC 60
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JICA Verification Survey (Pilot Project) Japan Limonite Co_,Ltd_\/:

Location Map
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=
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Existing Treatment Process Japan Limonite C _Ltd_‘/:
apan Limonite Lo., I ’

Existing Natural Ponds for Palm Qil Mill Effluent Treatment

I

» Aerobic Pond is popular treatment system for palm oil mill effluent (POME).

» Brown color is remaining after existing Aerobic Ponds, which can’t decolorize POME
completely.

» Current standard of BOD for POME is 100mg/L , but some palm oil mills discharge over
500 mg/L.

» Standard will be revised and regulated to 20 to 50 mg/L in the near future by DoE and

Flow Chart of Treatment (Pilot Project) Japan Limonite Co. Ltd ‘/:

Decolorization and Deodorization Tank (No.1) e .
1
e 2 e ” — Bluw\er ——
(20 m*/day) il =
Limonite & ; 5
EEINE ' VAT
Treated N X PTEALATEEA] |
Water ~ | g NG NV NG
(40 mYday) i -‘— — 2 |
Decolorization and Deodorization Tank (No.2) .= Drain —
P T = = I | ._I
| _'—T B T S e Sedimentation Contact Aeration Flow Equalization
PEomr Pl T Tank Tank Tank
(20 m¥iday) |'m°" W | il
[} | [ By}
% = $ m-g % -
i
Wastewater from

Algae Pond No.1
(Palm Qil Mill Effluent)

= [Target Water Quality] [Raw Water Quality]
h BOD: <30 mg/L BOD: 100 mgiL

= | Color: <100 Pt-Co Color: 1,000 Pt-Co
S No Odor Bad Odor

After Treatment Before Treatment Limonite Kenaf Core




Installation Works Japan Limonite Co.,Ltd.\’:
>

Operation and Opening Ceremony Japan Limonite Co Ltd‘:’.:

Egiean




Periodical Inspection

Japan Limonite C Ld‘:'
apan Limonite Co.,Ltd. o
>

Verification Survey with the Private Sector for Disseminating Japanese Technologies
for Wasterwater Treatmant System utikzing the Natural Mineral Limonite and Kenal

Daily Inspection Record

Date: ! !

Tme:

Name:

1. The lamp for elecinic source is lumning on Yes No
2. The lamp for malfunction is not tuming on, Yes No
3. There is no water leakage for the device. Yes No
4. There is outfiow waler from the outlet of device Yes No
5. There is no problem for water intake pump. Yes Mo

If there is any preblem and malfunction for the device, please write down the
situation in the below and contact to Mr. F of Limonite

WX £ oRme

Daily Inspection

- o s b
2 -
- o o o | o= |
T o o { (o)
o = m
i‘ = 4F |25 | 20
Y at at Nt Hast O
i = Ol 195 | /99 5
" [ el [ T Cnp
= | /Ro | 180 o .o
Tosk A -]
| DF L3 e =l |
b Vet | 9.20 e o
E W | o920 =g tud

Monthly Inspection

Water Quality Monitoring and Analysis

Japan Limonite C Ld‘:'
apan Limonite Co.,Ltd. o
>

» Sampling Points

Decolorization and Deodorization Tank
Tank B

Outflowﬂ @ @

Limonite | Limonite | Kenaf | Kenaf | Kenaf | Kenaf | Kenaf

Sedimentation

Contact Aeration Tank
Tank

Equalization

Kenaf Tank

Tank A

Inflow

® @ ®

Outflow @ @ @

Limonite | Limonite | Limonite | Limonite | Limonite | Limonite | Kenaf

Kenaf

» Analysis Items

BOD, COD, SS, Color (Apparent), Color(True), NH3-N,

Oil & Grease, TOC,

Odor (TON: Threshold Odor Number)
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Periodical Monitoring and Analysis Japan Limonite Co.,Ltd.\/:

[1st Evaluation Term]

Year
Month Total
Week| 1st
1 [BOD5 4 124
2 |COD 8 128
3 |SS 8 128
4 [Color (Apparent) 8 128
5 |Color (True) 8 128
6 |NH3-N 8 128
7 _|Oil & Grease 4 34
8 |TOC 4 52
[2nd Evaluation Term]
Year 2018 2019
Month September [ October | November [ December January Total
Week|
1 |BOD5 120
2 |CoD 120
3 |SS 120
4 |Color (Apparent) 120
5 |Color (True) 120
6 [NH3-N 120
7_|Oil & Grease 30
8 |TOC 60
[3rd Evaluation Term]
Year 2019
Month Total
Week| 4th
1 |BOD5 12 120
2 |coD 12 120
3 |SS 12 120
4 |Color (Apparent)
5 |Color (True)
6 [NH3-N
7_|Oil & Grease
8

Treatment Performance (BOD) Japan Limonite Co.,Ltd.\/:

1™%Bjplogical treatment + A(Limonite) tank L0 giological treatment + B(Kenaf) tank
Atank Btank
— 10 — 100 - =
£ £
g g
0 e
——ave ——ave
= = min -
1 . r . 1
1 2 3 |4 5 & 7 8 1 2 3 |a 9 10 1 12
Sampling Point NO. Sampling Point NO.
1000 . . 1000
A tank(Limonite) B tank(Kenaf)
_, 100 , 100 y =92.66€ 007
? o =76.823e 0105 ? e
a k3 L] a k_‘
3 < sTeLle 2 o
10 = 10
1 1
o] 5 10 15 20 25 30 0 5 10 15 20 25
Detention Time hr Detention Time hr

Purification Factor Required Retention

(1/hr) Time (hr)

Limonite Kenaf Limonite Kenaf

300 50 100 -0.108 -0.073 16.6 24.5
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Treatment Performance (COD) Japan Limonite Co.,Ltd.‘/:

1%iological treatment + A(Limonite) tank 1000 giological treatment + B{Kenaf) tank
Atank Btank
= =
E £
[=] (=]
g 8
— - max
—4—ave ——ave
= min = min
100 - ; 100 . "
1 2 3 4 5 6 7 8 1 2 3 4 9 10 11 12
Sampling Point NO. Sampling Point NO.
1000 ry r 1000
*\zv\ tank(Limonite #\ B tank(Kenaf)
PR S
A >
ERNAEINGEER annn CHERERE o
= = 1 -0.021;
? 100 y.=457.84¢0025 E 100 =442.15e X
S S
10 10
0 5 10 15 20 25 30 0 5 10 15 20 25
Retention Time hr Retention Time hr

Standard

Purification Factor Required Retention
(1/hr) Time (hr)

Inflow
(mg/L)
500

300

(mg/L)

Limonite Kenaf

-0.025

-0.021

Limonite

20.4

Kenaf

24.3

Treatment Performance (A-Color)

e®e
L ]
Japan Limonite Co.,Ltd.\/'

>

Inflow Target Standard
(PCU) (PCU) (PCU)

Limonite Kenaf Limonite Kenaf
2000 800 — -0.019 -0.018 48.2 50.9

. v . 10,000 P =
1000giological treatment + A(Limonite) tank Biological treatment + B(Kenaf) tank
Atank Btank
2 >
(5] (=]
8 1,000 5 1000
S S
< = |
= hax = max
——ave ——ave
100 +—— mn it = min
1 2 3 |4 s & 7 8 1 2 3 |a 9 10 11 12
Sampling Point NO. Sampling Point NO.
10,000 v . 10,000
A tank(Limonite) B tank(Kenaf)
L -0.019x y =1091.8e 0018
“’0 N .y’1242.4e ’“‘IOQ ¢ o @
> 1,000 & — WD 5 1,000 -
© S SSN Rt Lme s §a SEC s e v
5 * 5 £ 2 * - +—le
3 3 <
< 100 < 100
.
10 10
0 10 20 30 40 50 60 0 10 20 30 40 50
Retention Time hr Retention Time hr

Purification Factor Required Retention
(1/hr) Time (hr)
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Treatment Performance (T-Color) Japan Limonite 00.,|_td.\/:

10,000 g .
000 Biological treatment + A{Limonite) tank : | Biological treatment + B(Kenaf) tank
Atank | Btank
= -
S S
gimo-LJL T T 5 1000
3 g i
- - i
- max = _max
—t—ave ——ave
100 = _min ‘ . . : 100 — min . . = . .
1 2 3 4 5 6 T 8 1 2 3 4 9 10 11 12
Sampling Point NO. Sampling Point NO.
10,000 = = 10,000
A tank(Limonite) B tank(Kenaf)
2 2 T -0.007
? L) y =700.93¢" .01x o . R ol o0 y =683.85¢e
5 1,000 o : ~ = 5 1,000 & RS = P
3 > K + * e
M T o s R e
s NN KT R [ A A s *
*e
100 100 4
0 10 20 30 40 50 60 0 10 20 30 40 50
Retention Time hr Retention Time hr

Purification Factor Required Retention
Inflow Target Standard (1/hr) Time (hr)
(PCU) (PCU) (PCU)
Limonite Kenaf Limonite Kenaf

— -0.01 -0.007 33.6 48.1

Effluent Standard for Color Japan Limonite Co.,Ltd.\/'. !:

MNRE Decree on Industrial Effluent
Thailand ADMI 300 Control Standard BE 2559(2016)

Fresh water AA: NDA, A: 100, B: 100, C: 150, D: 300  General Effluent Standards(GES)

Philippine  TCU ¢ " vater SA: NDR, SB: 100, SC: 150, SD: 300

i QCVN 40:2011/BTNMT
Vietnam Pt-Co LS bOdy for resour_ce of water suppIy. 50 NATIONAL TECHNICAL REGULATION
B Other than the above: 150 INDUSTRIAL WASTEWATER
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Treatment Performance (1) Japan Limonite Go.Ltd, W&

After
& Contact Aeration

Sasn After - After

B Contact Aeration ’E monite & Ken:

_ S

Treatment Performance (2) Japan Limonite Co.,Ltd.\fn !:
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Treatment Performance (NH3-N) Japan Limonite Co.,Ltd.\/:

1,000 Biological treatment + A(Limonite) tank 100 Biological treatment + B(Kenaf) tank
400 Atank ice 8 tank
B E
z_ 10 zI 10 +
3 5
=t ' ie—mm
——ave ——ave
0 L= min__ y . . o +— min ¢ ¥
1 2 3 4 5 6 7 8 1 2 3 4 9 10 11 12
Sampling Point NO. Sampling Point NO.
1000 A tank(Limonite) 1000 B tank(Kenaf)
% 1& % 12\ ¢ - o b Loled
; ° = 0.227 ; * \ Y;LU- =
z 1 ),\x\, 5 y={17.742¢" H 1 ?\A +
10 \ 2 20 25 30 10 15v 20\\ 25
+
01 *> g\e\v\ > 01 * >
Retention Time hr Retention Time hr
Purification Factor Required Retention
Inflow (1/hr) Time (hr)
(mg/L) o o
Limonite Kenaf Limonite Kenaf
100 10 150 -0.227 -0.168 10.1 13.7
0%
®
Treatment Performance (Odor) Japan Limonite Co_,Ltd_\r.
>
Biological treatment + A(Limonite) tank
1000

Atank

100 \\
10 B ==-2018/12/5

1 T T T T T T T
No.l No.2 No.3 |[No4 No5 Nob No.7 No.8

Sampling Point NO.

TON(Threshod Order Number)

Threshold Odor Number
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Comparison of Treatment Performance ‘,’
between Biological Treatment and Limonite & Kenaf Tank*&=
- BOD CcoD
%?O =2 ?6%-0;3:“ . o | . @ Biological
£ T % eBiological 100 . Limonite gl TEAEmEn
g NS 4 \\ Triitiar -~ o T T I Y 2 1)
s FHERL A NEEEYEED; S e
= \ o~ 2
Limonhite i 9
1 10
o = Retentiﬂn#‘iame(hr) © 0 10 2Olleter:i'gu:m Ti#'loa(hr]S'D &
| | 16000 o I
HHH . A-Color T-Color
T T T " #Biological
oo ® Tl || gl ||| Treatment T @Biological
5 Li SEEEIEL.ER SEmas 5 =c Treatment
100 :UU
! 0 o o 10 Rzeotentio?;?Time?ﬂr] &

Comparison of Treatment Performance ‘,‘
between Biological Treatment and Limonite & Kenaf Tank*&=

Table  Comparison of Purification Factor

Purification Factor (1/hr)

Kenaf Limonite TBr ':a:‘t’ri'g‘;’]'t
BOD -0.073 -0.108 -0.027
CoD -0.021 -0.025 -0.015
Apparent Color -0.018 -0.019 —
True Color -0.007 -0.010 —

1) Biological Treatment data is obtained from our Contact Areation system of pre-treatment process.

20
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Comparison of BOD Treatment Performance ‘,’
between Biological Treatment and Limonite & Kenaf Tank*&=

120 100 al =
c M HE im m n
s 100 uNe. A
E L 80 - A A
£ 80 —— g Lo
e @ Biological Treatment Tank e 60 W - * @ Biological Treatment Tank
S 60 <+ * M A(Limonite) Tank < .
8% * A B(Kenaf) Tank g * o . M A(limonite) Tank
S E * * g 40 .
z 40 S 2 A B(kenaf) Tank
2 A ]
o 20 - a 20
= A A ]
8 ' =
@ 0 T T T T T | 0 T T T T T ]
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.00 0.05 0.10 0.15 0.20 0.25 0.30
BOD Load Kg*BOD/(m3"D) BOD Load Kg-BOD/(m3-D)

BOD Load (Kg-BOD/m3+day) = (BOD mg/L (g/m3)) * Inflow Volume m3/day/1000

Design Specifications for Treatment System \:

M Purification Factor for design

“ Purification Factor (1/hr)

Kenaf Limonite
BOD -0.073 -0.108
COD -0.021 -0.025
TSS -0.073 -0.136
NH4 -0.168 -0.227
Apparent Coulour -0.018 -0.019
True Colour -0.007 -0.010

M Configuration of Kenaf and Limonite
Kenaf: Limonite=3~5:1(Standard4:1)

Inlet — ooienaso? ﬁ’ﬁn@ > Treated Water
(Bobsoomg/) | ¥ =0, S | Ligonits

Kenaf Tank Limonite Tank




Deciding Retention Time for Treatment System \:

1/hr ) m3 reate
Target | Standard (1/hr) Re:_tier:t;on (m3) Water
Kenaf  Limonite ) Kenaf Limonite Quality
BOD mg/I 100 50 100 -0.073 -0.108 9 2
mg/|
COD g/ 500 300 — -0.021 -0.025 24 175
mg/|
NH3-N g/ 40 10 150 -0.168  -0.227 8 160 40 0
A-Color PCU 2000 800 = -0.018 -0.019 48 800
T-Color PCU 700 500 = -0.007 -0.01 44 500

1) Volume ration of Kenaf tank and Limonite tank is 4:1

2) Design Volume is estimated from required volume (retention time)to meet the target
quality for all items

3) Purification Factor: C(t) = C(0)*e”(-kt)

4) Treated water quality is under retention time of 48 hours.

Case Study for KPSB’s Factory Japan Limorite Go. Lt N8

New Advanced
Treatment System
1,000m3/d

L50m * W10m

V|

FACULTATIVE ANAEROBIC ALGAE POND

POND POND
NO.1 NO.1

20,000m3 28,800m3

inlet NO.1 NO.2 NO.3 NO.4 outlet
28,290m3 % 14,004m3 ':%‘ 30,960m3 % 28,897m3 '$

NO.2 NO.2

22,950m3 21,000m3

New Advanced

:> Treatment System |

1,000m3
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Case Study for KPSB’s Factory Japan Limonite oLt N

B KPSB’s Retention time: 24hr (target: BOD)

Purification Factor L
Target | Standard (1/hr) Water
Kenaf Limonite Quality

100

BOD me/L 20 100 -0.073 -0.108 15
COoD me/L 500 300 — -0.021 -0.025 300
TSS me/L 200 50  (SS:400) -0.073 -0.136 25
NH4 me/L 40 10 150 -0.168 -0.227 =0
Colour

Pt-Co 2000 — — -0.018 -0.019 1300
Apparent
el Pt-Co 700 — — -0.007 -0.01 600
True

1) Volume ration of Kenaf tank and Limonite tank is 4:1

2) Design Volume is estimated from required volume (retention time)to meet the target
quality for all items

3) Purification Factor: C(t) = C(0)*e”(-kt)

4) Treated water quality is under retention time of 24 hours.

Case Study for KPSB’s Factory Japan Limonite oLt N8

B Concrete Structure
Plan

Li

monite TTnk
|

B Using Existing Lagoon (under review)

Kenaf-Limonite
Waterproof

Rubbe Tank / Concrete Wall
=\ \ ¥ . _
5 s 2 =
oo Existing Lagoon
[eXoNe)
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Recycling for fertilizer

e®e
L ]
Japan Limonite Co.,Ltd.\/'

N

Nutrient P
K

As

Cd

Heavy Heg
Metal Ni

Cr
Pb

Limonite

%

%

%
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

>
I S——
Standard
Limonite Kenaf Sludge

2.43 1.68 0.13 -

0.60 0.07 0.12 -

0.12 0.11 0.24 -
ND(<0.01)  ND(<0.01) ND(<0.01) 50
ND(<0.01) ND(<0.01) ND(<0.01) 5
ND(<0.01) ND(<0.01) ND(<0.01) 2

0.64 0.56 0.68 300

0.9 ND(<0.01) 6.35 500
ND(<0.01)  ND(<0.01) 10.2 100

Sludge

Sludge Sediment after Sun Drying

Japan Limonite C Ld‘.’..
apan Limonite Co.,Ltd. o
4>




Training for Maintenance Japan Limonite Co.,Ltd.\/H ,:

Technical Transfer to KPSB worker
for maintenance of treatment system

Summary and Recommendation Japan Limonite Co.,Ltd.\/H ,:

€ The developed wastewater treatment system for palm oil mill
effluent can contribute to the improvement of water
environment especially for deodorization and decolorization.

€ The system can also contribute to the kenaf industry in
Malaysia through the expansion of the use of kenaf.

€ The continuous support and collaboration with related
authorities would be helpful to develop and expand not only
the developed wastewater treatment system of palm oil mill
effluent but also other related business for promotion of
Kenaf and Limonite.
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Maintenance Manual
for Palm Oil Mill Effluent Treatment Facility
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Japan Limonite Co.,Ltd.
Nihon Suidou Co., Ltd.
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F”@W Sh@@@ﬁ Japan Limonite Co.,Ltd.\/:
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Flow Sheeet (Detail)
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0 d

Take the palm oil mill effluent (POME) from the pond and send to the
wastewater treatment facilities.
Il . Equalization Tank and Screen

These facilities retain intermittently taken POME from the pond and equalize
the flow to the biological treatment tank. In addition, big solids in POME are
removed.
IIl. Biological Treatment Tank

Remove organic matter in POME.
IV. Decoloration and Deodorization Tank

Remove organic matter, color and odor in POME.
V. Discharge

Discharge treated water from the POME treatment facilities.
VI. Common facilities

A power control panel that monitors and controls the electricity, a blower that
supplies air to the tank, etc.




Japan Limonite Co.Ltd. %" e
E . Intake apa onite Co. Lt \/

Intake Pump

Water Intake Method: Float Type
Pump Specifications:
60A X 0.1m3/min X 10m X 1.5kW
three phase 415V, 50Hz

Japan Limonite Co.Ltd. %" e
E . Intake apa onite Co.Lt \/

Maintenance for Intake Pomp

B Checking the position of the floating pump

The intake pump is kept floating so as not to suck the
bottom mud. It may move under the influence of wind. If
it move to the shore, it may suck bottom mud. In order to
prevent this, it is fixed by rope.

It is necessary to check the position of the intake pump
and fix it with the rope when it is loosen.
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Il. Equalization Tank & Screen Japan Limonite Co.Ltd.\e”'s

Equalization tank
temporarily stores POME
taken from the pond and
equalizing the flow to the
biological treatment tank.
The screen removes large
solids that may cause
clogging.

The measurement tank
has the role of controlling
the flow rate.

Flow Sheet

1

i Screen &
i Distribution Tank
]
\

Net

Measurement tank

To biological treatment tank
O retdirn flow

Equalization Tank]

I
(P Equalization Pump

—) )

Continuum flow Intermittent flow

I . E@]@]@Hﬁi@fﬁﬁ@ﬁ Tank & Screen Japan Limonite Co.,Ltd.‘/:
£z

B \Water level sensor

Water level sensor senses water level
of equalization tank and controls the Zl ) Stop level

intake pump.

When the water level becomes high, it
stops the intake pump and when the 6\\
water level becomes low, it starts the N\

intake pump.

VYV  Start level

equalization tank
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Il . Equalization Tank & Screen

J Limonite C .,Ltd.‘/:
. . . apan Limonite Co
Screen & Distribution Tank

(From Equalization tan

|
Return flow

ﬂ Outflow ' -,

(To biological treatment. .tank)

Il . Equalization Tank & Screen Japan Limonite T\ %
<>

B Adjustment method of flow rate

Flow rate is adjusted by the water level adjustment handle up and down.

With the data of bottle volume and filling time, flow rate is calculated as
follows.

Flow rate (m3/d) = bottle volume(L)/ filling time (sec) X 86.4

¥

ar Level Adjustment




Il . Equalization Tank & Screen Japan Limonite oo.,Ltd.‘«:
<>

B Removal of the sludge in the equalization tank

-

Sludge accumulates in the bottom of
the equalization tank, so remove
sludge from the bottom drain of the
equalization tank.

Refuse that has not passed through the
screen accumulates in the net basket,
so remove refuse from the net basket.
It is recommended once a month.

o o allf Japan Limonite Co.,Ltd. \ .:
. Biological treatment facility = t tq\f.!

Contact oxidation method is a water
treatment method in which organic
substances in POME are removed by
microorganisms which is attached to the
surface of contact material.
Oxygen is required and it is supplied from
the aeration device in the bottom of the
tank.
In the sedimentation tank, solid matter is -
Contact material
accumulated as sludge. It must be removed gidationfank
from the tank about every six month. e




L. Biological treatment facility Japan Limonite Co.,Ltd.\/I. 8

B Removal of sludge in sedimentation tank

A. When to remove

Remove when the condition of sludge is as
shown in photo . In case of photo ), it is
not necessary to remove.

B. Preparation items
PVC pipe(100A), Sunny hose, Sunny hose joint
bracket

C. Operation details (Photos of next page)

1. Connect the PVC pipe to the valve at the
bottom of the sedimentation tank.

2. Connect a PVC pipe with a Sunny hose.

3. Stretch the sunny hose while laying the
sunny hose on the ground.

4. Open the sedimentation basin tank’s
bottom valve to start draining mud. Close the
valve when there is no sludge outflow.

A5-8




o Q allf Japan Limonite Co.,Ltd. \ }
. Biological treatment facility o t t&

B Cleaning the trough in the sedimentation tank

Remove the attached algae on the wall
of the trough (overflow weir) in the
sedimentation tank with a brush.

B Adjusting the amount of air
in the contact oxidation tank
The air volume is adjusted with the

valves (Photo (D) at the bottom of the
tank.

M Backwash cleaning of contact

oxidation tank

Deposits in the contact oxidation tank can be
removed by opening the valves (Photo Q) at
the bottom of the tank.

0 o allf Japan Limonite Co.,Ltd. \ .:‘
. Biological treatment facility t t&

M Distribution of sedimentation tank outflow

The decolorization/deodorization tanks are separated into two channels. The
distribution rate can be changed by adjusting the height of the V-notch (Photo )
with the handle. The distributed flow is measured at the
decolorization/deodorization tank outflow (Photo ).

Flow rate (m3/d) = bottle volume(L)/ filling time (sec) X 86.4

A5-9




1IV. Decoloration/deodorization Tarken Limenite C°-'Ltdn-\g:

The decolorization/deodorization
tanks are separated into 2 water
channels (A and B), and each
water channel is divided into 8
sub-tanks. Each tank has a storage
basket. Tank A is filled with
limonite, and tank B is filled with
kenaf. As shown in the figure
below, the water flows up and
down in the tank and contact
with limonite and kenaf efficiently.

Flow in the tank

B How to adjust the air volume in the tank

In order to prevent the clogging, air is blown up
from the bottom. The air is set to 0.2m3/hr using a
valve as shown in Photo 1) @ (A tank 1 and B
tank 2)). To adjust the amount of air uniformly
into each tank. use the valves at the bottom of the
tank (Photo @) (8 valves for each tank, 16 valves
in total).
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V. Decoloration/deoderization Tanken Limenite C°-'Ltdn-\g?

B How to use the lifting devices

The lifting device is used to lift the storage baskets when changing
the filled limonite or kenaf.

This equipment is composed of a chain hoist (Photo (1) that
hangs up and down and a trolley that moves horizontally (Photo
@), each of which is operated with the attached chain.

To lift the storage basket, connect the hooks (Photo ) at both
ends of the storage basket to the lifting band, and lift the band
with a chain hoist. Use the trolley to move the raised storage
basket horizontally (Photo @). Use the chain hoist to move
vertically (Photo ®)).

Move the chain hoist to change the channel(Photo ®).

N,

-’
/1 l

V. Decoloration/deoderization Tarken Limenite C°-'Ltd¢-\g?
B Replacement of limonite and kenaf

To replace limonite or kenaf, place the storage basket on the ground. Put
a net bag in the storage box and put limonite and kenaf in it. Then tie the
string at the top of the mesh bag tightly.

L S

M Sludge removal

If the water level in the tank rises, it is a sign that sludge
accumulates in the tank, and it is necessary to remove
the sludge. Attach a vinyl hose to the drain valve (Photo
(D)at the bottom of the tank and open the valve to
remove sludge.




i Japan Limonite Co.,L d.‘/.:
Vn DDS@h@W@ apa onite Co. Lt

Discharge equipment sends the treated water to the discharge
point. Treated water (Photo 1D(2) from the
decolorization/deodorization tank is piped to the discharge
point (Photo®) near the fourth aerobic pond).

If there are blockage in the pipe, etc., the cap of the pipe
(Photo @) can be removed to clean the pipe.

Japan Limonite Co.,L d.‘/..‘
VI. Others avan Limoite Oo. L1 \or

M Lamp switch layout of power control panel

@ Power lamp

@ Fault lamp

@ Intake pump ammeter
(Normal value: 3.5A)

@ Equalizing pump ammeter
(Normal value: 1A)

®) Blower ammeter
(Normal value: 5A)

® Water intake pump lamp

@ Equalizing pump lamp

Screen lamp

© Blower lamp

Intake pump switch

(D Equalization pump switch

(2 Screen switch

{3 Blower switch




Japan Limonite Co.,Ltd. 4
VI. Others pan Limonite Co.Lta N

B Aeration blower

The aeration blower supplies air to the contact
oxidation tank and the decolorization /
deodorization tank.

Please refer to the instruction manual of the blower.

Japan Limonite Co.,Ltd. 4
VI. Others pan Limorie Co,L1a N Y

The storage shed contains equipment
necessary for maintenance.
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