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3 “INDUSTRIAL WASTEWATER MANAGEMENT IN NHUE-DAY AND DONG NAI RIVER BASINS OF
VIETNAM”, The World Bank, Environment Unit Sustainable Development Department, East Asia and Pacific
Region, August 2010 Based
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(H{H#) 2010 FEZFEBRE L AR — K

http://cem.gov.vn/VN/BAOCAOQO_Content/tabid/356/cat/177/nfriend/3741667/language/vi-VN/Default.aspx

VNEREES W?lk@éﬂ?k%ﬁbkbfb\éFﬂ%;tz B BRI, |k L TH D,

159 1E. 312 BOD X° COD 72 & O HHEMME

EVFiEE (TSS) Th b, AHEMEY

"% < GleKid, KhRFRFER 2D S, ﬁz{%ﬁ(éb:iék%ﬁ%% (fa- o2 d)

DREFLZFI S LT 5*

BOD

Z0ft,
52.3%

TSS

IR RINL, 5.6%

B 1-10 EZEPeAF D BOD & TSS DEERIEIS
(Hi#) Ministry of Industry and Trade, 2010

SRR EEREEEES [REEEAERTE B 22 FET U7 EERRERE (XM ACRT
% INENTILE B I OREFSAR AR D IRAFE) | PR 2843 A
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@ EXEHEORETE. B NRBEKED) BSLVEFIE

NN FAEO TFESREB% 10 » A5 (2011-20 4F) | Ci, [RGB 2D
HERBR I E SN TRV, BEEE T [REROERNOLEIRK~DT 72 A% K |
& MEEOREIEMERTFOMIK - &) #X5 LI TW5H, LU, BREEH L, REEH
(232 FERRARHI OBLE D B M AEOBUR 2R~ 5,

B OBREEER

AN AOBREREICET 2SI & L TiE 1993 AEICHIE S - BRBEAR TS (Law on
Environmental Protection: LEP) 7234 %, [RIZEIX 2005 4EICE, 2014 HICHUE (20015 4F 1
H 1 BEHiAT) ShTnd, BEZEIITRO LB THD,

£ 1-3 WERFREOHE

HA kS
X BRI iRl
ER T 2 Law No.55/2014/QH13
FARUER O BEAEPERT X TORE TH DL Z & 2 PMICER

@ KRRBEEAEOHGE

@ CO2 HEHHHNR DB (7Y — U pR S O MNEE)

@ BRIELRFEAK (Environmental Protection Commitment : EPC) DHIFR & %
NI D BT CERIE R # 5t m (Environmental Protection Plan : EPP) O
B

© T HHGE DTG YLx R O WL

® HEEKE=42Y v 7AEERE RS OB (L5 &K L5H #

(Industrial Zone : 17) ]

@D LEF OB R DFHEAL

RRES N BREBEEE Y AT LA DB A & Bk

© HEH AFEERRE OB GR, =2V T FlEROBRHL L O A B HET A
=) AR ER EEE OB

H., B LV OREEREFE N ZE OB

@ 22— UL DREREERE A = v b OFRILEE

@ {5 kxR K OBREICRE T 2 2E0 Wb

@ BREIE RO

HRRAE PR O MERR & FBAT-0 B AL

B #HEICB T 5 EFEdHHl o0&

HE)  TICA X h ottt FRmRIFILIE WBOKEREE R L7 e =7 b FEMGHER E T AW

(
HE L VAERL

KEBIROBREEAET, K& < BARREE & L CONEBRBENE (I, HFK, 1B
ENTHNCHEH S D PR DK EENE (FREPEAK M OPESEDEK) (207 D, 7 KE AL TE
PEAKIIEICBE T 2 ETIITRO LB TH D,



£ 1-4 TELKEEAEL JUPKELE

ST | maEs | g
KB BRI AL
H1 K (A4 7K) | QCVN 08 : - MK (I, W, B 7R &) TR S RN EEREE AL
DB R UE 2008/BTNMT WETHIFEHOKIEE 72560 (Al FEYE) @Y7 PR%
ATER O FARFRIZ/R b0 (A2 ) | FEAAKIR (Bl
SEUE) | amAK (B2 HUE) o 4 FUERFES N TN D,
HFKDOKEERSE | QCVNI : < FEEIT 1 B O A
FUE 2008/BTNMT
RO KEEE | QCYN 10 : - WK FEYE (Swimming) | 7K BEZR S FH 267 (Aquaculture) |
FEvE 2008/BTNMT ZOfh, (Others) ® 3 ONFEESIN TS,
Pk e
PESEPEK L UE QCVN CPEEHOKRZPEH T Sk (T3, T L) 126 A
40/2011/BTNMT | &h b,
AEFRFKFIHENTHD A LML TOMOENTH
5L BIUED 2 ONFEESN TN D,
- 2011 FFIE STz,
FREHEKIZMR D D | QCVN 14- AETRPEKR AP T A hERE (AHhERE, BB, B¥ER D)
[ K L iy K U 2008/BTNMT WIS S D,
CAEFKFHBRTHD AFENEL TOMOENTH
5 BREHED 2 ONFRESINTND,
KRR T L HEFEYE | QCVN 01- - AEFKFHBR THD AL TOMOERNTH
H7K O [E F H 35 5 | 2008/BTNMT 5 BIHUED 2 ONFEES N TN D,
i
KREEM T3P K | QCVN 11- AEFKFHBRTHD AENEL . TOMOBENTH
DIEFHE Ay FLE 2008/BTNMT 5 BIMED 2 ONFEESN TN D,
SRV BT 8 | QCVN CAEFKFHBR THD A FENEL . TOMOENTH
PEH K O EFH AT | 12-2008/BTNMT | % B 2% (L0 Bl £ L LT T30 B2 ) ©
e 3ONFESNTND,
HEMEPE 2P K D | QCVN 13- CAEFKFHENTHD AFENEL . TOMOBENTH
eSS 2008/BTNMT 5 BIUED 2 ONFEESN TN D,

FRERUED 5 B FEEPKICED 2R S A & D e P S YK AL L v
(QCVN 40/2011/BTNMT) X FEDEFBY TH D,




£ 15 R b FAEOEETKOE LY

. o e A FHE B AL (%) ME)IE (E3)
SSEALEEE | R | g (i 2) (i B
BOD mg/L 30 50 15,25
COD® mg/L 75 150 15,25
SS mg/L 50 100 35,770
pH — 6-9 5.5-9 —

(1) AFEMET, AFRFKICHE SN D AKBICHEH -+ 2 EEEHEKEHE (QCVN40/2011/BTNMT)
(£ 2) BAEHET, AERAKUSMIFIA S DA P 3 2 ek L (7 L)
(15 3) KETBEBGIRIES 3 455 3 THOBLEIT L D Pk A% w0 5 44

HEAALBEHL &S 63 2 22 E D 2 By (117/2009/ND-CP 7) 1285 &, HiEkaLst
KUK L2, OF14 kK 4~5 (B R, QEIETATIERSNEBRICHT 5 tkE
B O REIO I, @WK E T 95 £ CREFEFAESCEGEAER & 0 —RHE (L
BRI E BN D,

BRI BRAZ 300> D Ak A

N NFAOERBEEIEMEII TEO LB ThD, RREFREREEE (Ministry of Natural
Resources and Environment : MONRE) 73 D& BIFERE & U CERIEBUR &% D% - T
WB D, EEROBOREITIZA M ABREHRR (Vietnam Environmental Administration : VEA)
NS 7e &L BERHIET B, MG T, HiIFE ANRZEZ (Provincial People‘s Committee :
PPC) 2VE BB 7= 0 | KIRETREREE SR (Department of Natural Resources and Environment :
DONRE) M il H7- 2,

£ 1-6 R NFAORESHEHMG—E

L~yL B B4 Wi
= KINEIRBREEE - 2008 4 3 HIZHRRSCE 24T\, B P N E R O T HA
(Ministry of Natural ML KEJR, HE, i, B LXOREIDAT b,
Resources and Environment : TKEBREEHE BN T, IBHEON R E | BEROFEIZE
MONRE) JHHEE, BEREZAT O,
AR LB AR c EOBREEH, FRERO T EICB 0 T b HERDS
(Vietnam Environmental B Bk,
Administration : VEA) CRBEEHSIICBT 59T, BEREEA A L, 2o, BUR
SVRBHE S,
7 MAEEANREES c FRBUFO Y & T OREEH A EERITT D,
(Provincial People’s
Committee : PPC)
RIRETRBR B * PPC NWCERIEEHZM Y358 e LT, #HEHF4 - v
~VOEREEICE T AIREN 2 5,

5 Chemical Oxygen Demand : 7Kk 1 DA HEW) 2 BRALAI TIRL T % DI SH D IEFED

il
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L~UL B4 W
(Department of Natural - DONRE W IZ B8 5% & # 3 J&j (Environmental Protection
Resources and Environment : Agency : EPA) 23 &V | REFZEFAN (BIA) MEEORAE
DONRE) RBEENABAE~DOSIN, BREMEIZ D TR O
fH~OxtG 7 & & FEii LT D,
*DONRE B D 5 b BRECEHICEH T 2 HMAI Ay 7 75
?yFéﬁféﬁéi34%@Afké
BB (T4 AU Z R ARZE | - WERBEEICH > T, BOREEHEZH D,
B=
Al 2=V LV ARZEER | - ARRICEERFED T, 22— OREFHIZET 2
= — D E i A 5 .
Zoft | KERE < KFIH EKEIZEAT DIRIANES EHEREZHB L TH D,
(Department of Water BYREBIZh D EREB LT, KEROE=%1) 7
Resource Management : AL HEKEEHICBET 2R AT 21T o TV D,
DWRM)
Higs e 4 — me®%ﬁ%%@ 2,
- ERREENT, OHT L~V TR, HIF B Z oo i)y
n’fﬂr’ﬁﬁkﬁﬁ“"fﬁﬁﬁgﬂa@ﬁi ERTEE 2 T D BE ORI E, @
E LUV T VEA OFEO T TOREEN LiE#) 0 %E
Jii
MONRE f§: 2 /5 * MONRE NOEIED—>T, EFHMAERIZEL TV,
AEBNESE S D T2 OO T, IEFREIEEN R L CE
HIZ@ M9 %,
BRI R AR B N SV 4V
CBRBEESICR L CGERZR Z LTS LGl 72 &0
R EIT I,
TEH AR B R c BHGE O THEMK 72 PICB T HREEEE —tiICAT
(Industrial Zone Management | V>, ¥ OBREEEHE | BRELE), REMASZHEKSIE L7290
Board : 1ZMB) L EENREEEA->TND
f&?ﬁ ﬁﬁﬁbbf\iﬁmA%%%@%E\ﬁ%
FIRBREE=4 1 7, REOREEECERICET 2
DONRE ~DEMHE R ENH D
() TR A EEKBRE S ERE ) 7 e P 7 MR E E s E ) L0 1Bk

@ EXEHMEDHRIEFICH TS ODAEEDEF DR UM FF—D 4T
bSESNEE OERIBEREW 5T, R AT 5 ODA OESSHDO—2 L LT
[BREEARA) 23D BIF o CR ., KEEE, F/KE, BEK - /GKEE, BEEWEEL, K
RERBEEHL R & OBRBEIE Yt RIZ B9 2 Mk D Frak - o, T 512 B 24TEGRE /I o E
B e BB BEA~ O IR, KEPEH e © A WA ICHEE S 5 L ST\ b, ZoJd
IZHASE ICA X, A—F I U/ A e E O TEIC I T 2 KERBES E S 2300 1 i
BOKERGEEHMAE EA2FE L T\ 5D, ODAFERF BT T LB THD (F1-7) .
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K 1-7 BAOKEGE, HTARFBERITET S ODA EZiE—F

Fulxl el JEhE
NB B BREEE PE A 1998.02~1999.09 JICA BRR A
U 4 = b AEPEENERNR A Y —T T U 1999.10~2000.08 JICA BAFS A
HR—F 2 UK - T AGE T S 2000.03~2001.06 HEE D/D
F—F I Ui KEREEESGERE () 2002 HIE&E&W
KEBEEHFINEAM ET oY 27 b (72—X1) 2004 HIEE W
WA —F < Ui KEREEUGER ] (BB —H)) 2005 HEE W
BN A KBREESGE T (55— D) 2005 HEE W
7 il KRG SCE T 2007 HE& e
5 WA — T X Ui KERERGER ] (55 ) 2007 HIEE W/

KEEEEFHENRE DM ey =27 b (7 2—X2)

2007.12~2011.12

JCA Hilitp /17 a
=7 k

A T o AT BRBECGE R (55 ) 2008 HIE&E &
5N A KEREESGER T (55 ) 2008 HEE W)
7)1 PRt K BR B A B A 2008.5~2010.1 JICA BAZFHA

EEKREEHEN N L7 a7 b

2010.6~2013.6

MR H 7 e 2 =
7 b

R—F I Ui FKEHENIRE T 0= b

2009.05~2010.11

B B S8 — Bty
7

(Hi#h) BRE54 HP  hitps://www.env.go.jp/air/tech/ine/asia/vietnam/KyoryokuVT.html X ¥ 7ERE

(2) ER - -FAZ*HEAS - HTOBME
O W TITTITAE—=V AT Lh—K
@ Ay ({4

TOTTTAA =L, RETDHUHEMOKEIZLY 2 50247 (ALB, ASH) 3%
B, AATRIIRE - HETZ TR EBY THDH (K 1-10)

ALZU—REFHBED

4 ‘L\ﬂ

=

\~ é
~32A

I5vY

10K-25A~32]

AS—ZEHEE

(&£ : ALBY, £ . AS )

17
215

* AS : KT 0.6~2m

{55 FH i IR |
« AL : /K% 1.5~6m EL\iﬂ

B 1-11 TIT7 T FGRE—DEAS

() 7 A =22
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https://www.env.go.jp/air/tech/ine/asia/vietnam/KyoryokuVT.html

REGITITROLEBY THD (X1-12) , AL BIOHELIAKEIL, 1,500~6,000mm TH Y |
T VERHA 3K 30 T/ B K O BB T 5, AS T OHESE KT 600~2,000mm TH Y . =T
ME A I AL B & [RIRRICHD 30 FEIC e D KO BLIE T D, —ARAIKE CHEHIEA LD D LD
WZHLE T D,

ALY —ZEEER|

N
U—T
i
i
[
I
-
v [
YT [l S
L
Sl
Ik
HERER 15006000

HREE
- &
i &
! ; fi
AT H
Lo i H
4 f ®
A =
VIS ¥
i | =
A L

1-12 T IO T TS5 RAZ—DE A FRIRER
(Hi) 714 ==&

AR 7 0 — I FTHDO LB THD (X 1-13) , FHHEERESCEREFEOKEE, ¥A
A KBS C TR ODRMICWBTE L9777 77 A2 =D A4 7 (AL /ASH) |
BE. AR EXRER EERET D,

T mamsm

FIOFISAI—
AL-760

<TEART v — /TR A <EART v — A A>
1-13 PeAkLE T v —

() 744 =R
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© &

o

FEARZER & QI T B A Th DT
VT TGRS — DRI, SR EEDT

MR & RAER 720 CRESEHEK & BRI
DOEBEITUITE L LITH D (Far
Fe 55 4749961 =)
TRFBRTRPIAR & 225/

X, HEEOME!L

7777?%&—

IWEMB DY TN REETH D
D3, L WIKIR TEWERRIAAERNR L iR
TR 2 N S5 2 & TRAEY

7 i RIRIIE VAL S

FERFIH ToRE L

K DOEHY %

ARALPERE 77 % R

EHHZENTEDS (K1-14) .

@ WO MhALEL

TITTTAH—
OMWRIZLLTOERBY THE, 77T 77
AL —%, 10 MR, BEI, AT T ARG

& FEA T PR B

EENPSNOBERE

o e i
WMUVKGR T, A=A

ORI L
58 ) 75 %) VLA T2 W

TITTIAY—ZThETO
KIEDBHEAREDSBLEL.

*lﬂ)l'Plslci”E

{%

7D7ﬂ‘bﬂ)§ﬂ§
JZNVDSRELET .

noesRcTRAIEEN

ZEMCHAEERT ¢
EERERIERAERETERT.

B 1-14 77775 27 —NEERL

Nz, Rl U7z &9z, Pl s

LR ST OEGFHBFRREZ @D DL 2 L THEDOBE 2 R RKBICEHDHZ ENTE
2o
£ 1-8 7777 T AHE— LHABLOMREL B
I H TIT T TAL— T4 A BIRE M AR R
CAR(EESe s g e EA
Ko (JEO
7 7
KDL B ) Y st st
MEREA (LA S 10 LA EVERBHER? 2 LR MERBIR T 2 FEDABEMERBIR T
AT AN HEEEVICEAERE | I2FTLICHREEY | 12 FTLICHREEDY
OIEBCE D H 2 2Y | BRI L 2EBEOE | RCHEBIC L2 EBEOE
EEAERAELRN | B iz AL FROHY # 2 DS
L H BT - . |
% I 1A IR e fiv
EREENIRS 1A B UE FR e
WAETENEEE B B UE FR e
JES#E% 4 150~200mmAq 600~700mmAq
% (&R

VHEE

14

(B L EE OWFFEREI T T o A 7 TEEUE & OO FLIEERR 24T > 725 R K 45%




DES) A PR O DTz, Elo, T4 A7 REEE T, IEEISGIRD 2 £ 5 28,
T T 7T AL =TGRS HER L2 (M1-15)

T 4 Ay PR TITTITAL—

1-15 {5IeRA ik
(Hh) 74 A

® EWNI DR TEFEE

ENTIE, KEF7 2 hath, &WNTTY, A7, BEEA—F—72 & 100 2L E
DI FERED B D o WEINTIL, FZ A DIETTRQERE 5 ¥ 120 &, #ENIL KL =
VALV AETIZ 308 B LTV D,

& 1-9 ERNOE MM

T AR k3 & BB EH B AR
Xy X BT =Ty USRS A TRt
R B 7 T2 tt A PE R RE A
Atttz —77—X RSB SR = AT > 7
HrE—7 ¢ U7 o S KT INA—T T
RS MR ERT A EMF T3St
RS B R ERT — IR
Sty ~F SESZEINT v R"ZKAEH
A R At ~ Y ZRA A
AN TR SAE Y~ BRI
RS 1 B Bk k3 7 AEjEE st

® HAxX

TIOTTTAL—E, HETDHUEEOKIEIZLY 2 o002 47 (ALK, AS ) 3%
éo
R 110 TITT TR —DY A X

Lk YA X FEHKER (m)
AS-250 W240xH465 0.6~2
AL-750 W110xH215 1.5~6
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@ BESIT

By —X—K~THD CNS 22 FO I LML T (SADO : V.R.G SA DO RUBBER

THREAD JOINT STOCK COMPANY) D HEKALEE fiti 5% | ZHAS 2 iR 3 5,

RERIBT DM OHE

PR EER DA PRE R E T 2T 77 7 7 A —OFREIILL T D LB TH D,

£ 111 BABBICRETDHITIT T TAZ—DEE

S AL, e sa7 | Bk G
(mm x mm)
JRUKAE (12 1) 6800x2000 AS-250 144
PR (1) 7000%x4800 AL-750 12
RO (14 15200x8400 AL-750 40
IRAMEQ (1) 11800%6400 AS-250 24

ZOM, T T T T AL —FERM & LT R aRET D,

e MBR /KH AifdfE
s VxyVUAY—RRZ Y-
o Tl fEVE

© ks

& 1-12 BEEAM

HeBA

R 1-13 AHEETOEMERE (WEE - BRESD)

IH H SHETM)
B s - AR 52,806
Wk - PRBRE - EES TECEE 2,466
At 55,272

() BiFhtE z Liziod, BBUED > TV,

2. BR - BIIEZXDOBE
(1) BX0DEMW

A0 2= 3= MERPAT 5 T LML TS OHYKOKERFEICET D720, BLEIC
BNTT 77 7T AF—% AT PRI EAR O AL & AL DWW T HREZAT 5. (A

KR, [T O~ M AEWNICRT 28 K GIELVEZ T L, BHT 5,
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(2) BI/HSINDIHAREFHRE

R

HEINE

R T 277 TAE—IT
& % EESE PR AL O H i1
AYENEIES D

FaE -

(1-@)
LEMNC B EHEE 21X A
BHEAENT D

[A/B 7]

BOD : 30/50 (mg/L)

COD : 75/150 (mg/L)

SS : 5/100 (mg/L)

pH : 6-9/5.5-9

(1-@)

Fr=rrazxk (BRA
AR Gl L) &
BIAT X 0K 45% 183 5

1-1 AR O E I & TRROIERK

o 55 1 [EBHGRA RIS C/P 2> DR S d7z = 20N T 145 O P AR AL B e 5%
Mz IS & EAMM S L O 2808 TH5 42 7 A = AW5KE
T 5, FHIIESE | A OFRE G & TRE L QAR TIERT
%,

1-2 C/P & IR D BF M A Witk

o %1 [MIBIMFRHARFIZ C/P 1% LT, AFHEFEBICET H2R2EK ATV
— B XOVEEINFICE LT, 74 = A LAEEAM TH D KMC >
SEAT %, B EEEMH T O C/P D&E (REMM OEiLE X
UREBR) 1T OWTER A 55,

s MERESTH D T LMLTIGATLE L, HAMM O EHE & TR
FARIER RO T 5,

13 77777 A% — L BEOEMIM % B A7) Dk

e TATLUANT 7T 7T AN — L B % ¥EH, SRET 2, BT
=2 U —UARRRESAEDS, BARD DR T A~k 2 #4342, Sl
AICIX C/P D3Rt X J6 KL OMEM D52 1 AL D HEf 2 TR ZFEdE DO X
EEETITY,

1-4 FEFEE CORVE T3 L AR E OMEWHEGE ., TH5% THER

o TA U ANEE THEKOEMREICET 2K ZERT 5, [FEX
SR ES & CP BEE LEEZITV, 7 A = AR OAS =T T
7 ) ANE T ENEEWRT D, =T 77 ) ANEHEEIY | Lk
THHI LML THOPEKENIZBRNSEE LT 7T 77 AH—
& BRSO 2 41T 21T 9, MRB A2 i ] U 7= QLB o0 3% 5 T
. St e v — RN T 5,

1-5 #ET 2 b GRIEHR)

o MEMERENRET LIz, TA T ANHEAEVD S & C/P BNEET X K
&R REE AT 9, MRB AR A L 72 JUER 0 3 i din A BRI B
LClE, VI ¥BRETFA RSN e E L2175,

o TA T UANKEHKERICETE2F =7 ) A ME{ERLTREE, FHY
A MBSO CHERT 5,

1-6 727775 A% —DARKER

o TAITUAIND C/P X L THM DI FiEZ IR D, HARAA N
— RIEREIZ C/P D3M D] 2 kg3 5, [FEA I, 1-7, 1-8 DAKE
TFT—ERORT = TaRNOERBMT =) T EITH,

1-7 KET—2OH - ERME=FY 7

e KEF—Z D - EBE=F Y V2 AMEMBMBA LA (H 2
[Bl) C/P BEMREL IS TITO, FHUT —ZILCP LT A = R THED
N, 7TA T ANRFEREHRT S,

1-8 Fov= 7 axRNOERBHNE=X) 7

s E=HX VL ITHT =T aR NOHEB (BRI, HAIE., (5IR0E
B L) BRHDH, BT T =07 32 MBI LT KMC 38 % B
D EITV, FANCEB LT, EHN (HIZ1E) I27ry=r27a3x
NTF—=2% CPIPOEIGL, Z{kEE=FV 7T 2%,
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10 17 DAy BT 6 SR A B 3 2 7= BRI 350 5 A E DB
- FETHS [RENIC B EEE L A A BT 5] AR ST
VB KA DR R E TR 5, BERHERED L AVEETE,
Z DR LT 5.

1-10 1-8 DS TR A B & 2 72 S 245 1) 5 AAE DD it
e HIETHD [Fr=rax |k (BRI, EBHE, HRLEHEE D)
ZHATL VIR K 45%HENRT D) DER SN TWD 0, BRI 5, =
H VU IRERNEBED L WAL, ZOREE ST 5,

FS 2. C/P D HEAKUVER fifi 3%
EHE T x L C IR R% o 3
- RSFICE T 2 Hae s
ETINNEIESIND

FEHE . CIP OHEKALFRE T
FE2HICHLTTIT T T
AL —Fe ik iE LT VPR S R
OEM - REFICEE9 2D HRE
DBELS D (FRERHM 80
R ERZ)

2-1 EH - fR5F~ = = 7 VAERL
o TA T UAN C/P AT DEH - RF~ =2 T VREFERT 5, [A~v=
27V EN N FLFEICR L, BIOEINE - FIFRICH 2 5.

2-2 T3 B —r3— b ORI FRE TR B HRERRE - Bl

e TATUANFTRDLEY CNS 14 .SADOI £ DOHEKALPE FE 2 4
Wt L CHMTT 7 7 77 A% — % AW KRG OEA - (RS
\CRET D HREfRE - AR A EhE T 5, F7z. 20174 11 A, 4i%24 %
AFZANIEB) & L CHARIZHARF L, ENOHEARER SRR O 7708
DRI Z L, EHICHMEZEDTHDH I,

ez HAH19H (H) ~11 4238 (K)
CNS : Mr. Ngo Quoc Hung, Environment Deputy Manager
SIMEA# | SADO : Mr. Nguyen Tin Lan, Industrial Engineering
Assistant Manager

2-3 22 |ZBH 2 HRERFAM (S — N — 2 K D ffEsE T A B i)

o 2-2 Tl = T 7o kK QBRE B (2% LT =" —TFT A M L D
REB IR OMEREZIT Y, RBRITT A = ZANERK L, R FF LZER
L7zbDEMRT 5, 8 FILLEEMTEKE L, RAKOGAITHER
W8 L7~ 2 CTHT AT 5,

2-4 JEH] - PREF~ = 2 T VIRIAL
o B TORRERRY - 2B CTHRLNTHIZ S LI, TA =R
DR - RSP = 2 TVITBRREEZTY, &XET %,

BR 3. FEMR THROE VR
A BRI 1A T2 K s Eh &
Fhid D & &bz, FHER
) 2 R %

feiE -
(3-D)
PeK AUER fi 5% oD 3% 510t T
Z LTV D PP F 35
5 fhizx L Chii bl 7o Pk AL
HOT= D DOREFTFIENIBIR
Ehb

(3-@]

3-1 NI A BF . By Mo TEERM, AR T (&5 - ABHn
T, AKEMIITE:E) ORE, PRI HESC=—XD
Tt

e N A Bl hy h—Hilko TEMHSOER] T8 2 FREEN Y
2T 475, AU ARORNLERMEEZRE L, ML TEH
e T3 CHEKERIC B 2R e = — XD & LY 2179,

3-2 PEAALERifE% D% FHOME T % FHMT TV D HEKALBE 33 5 LR E
o HEKALFR fi 3% D R EH0M T %2 FHNT TV D PR ¥ 3 2 Bk
NY AT 4 TF 5,

3-3 PEAKALPRFRER 1Tk L Tl b 22 BEAKAL B D 72 8O O FHFIEICET 5
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= =
No | EEE | i R Spaaa amte | pEe
1 |pH 9.36 8.5 6.0 - 9.05.5 - 9.0
2 BODs mg/L 19 15.7 30 50
3 |CoD mg/L 50 71.5 75 150
4 [TSS mg/L 17 5.8 50 100
5 CN mg/L <0.0014 KPH 0.07 0.1
6 |N-NH, mg/L 51.8 1.8 5 10
7 [ER mg/L 52.36 19.1 20 40
8 [U> mg/L 0.39 0.54 4 6
9 [Zn mg/L 8.125 0.83 3 3
10 pf mg/L <0.3 KPH 5 10
11 oz /- mg/L <0.0004 KPH 0.1 0.5
12 [KIB&E MPN/100mL 2x10 =) 3000 | 5000

(CE) KPH=1&RH:L

#® 35 5=V

20175498
2% 2%
No PIRR (VND/m3) (VND/B)
1 Bar 24,3865 46,058,400
2 ERROKER 75.220.2 264,811,800
P 29,606.7 310,870,200
2018%58
2% 2%
No PIER (VND/m3) (VND/A)
1 [BaR 8,452.3 88,749,322
2 [ESRERUIKER 9,171.7 96,302,700
22 17,624.0 185,052,022

37

7 az s DHIBRER

b—%)LTHI40%HIK

- BRAGIZIJOD%

HYD2aHN564a(CHE
mUEIZ®),
by of 2eJ{—%
(CKDOIBMEIS(E93%
([CHIR BN,

E\moz
— &R

M EKEMIEHI60%
Hl



(3) FARFEERROBAN L RE-ER

AR AT RE R R T T AL ORI ORI AKCPEE PR 22 EAHEIM L T
%o PEFEHEAKIZ X 2759 B LT, ENAIRD 4 F3T < O LR MU 5 P PR QB iER 23
I TNV 20, &Y D 6 B OWTHMESERD T > =27 a2 MO0
AT RO EFHK L TWND EWIERND D, £7o. PAKLBL R R HEE O
PR B DN - BRI AR 43 72 T O EET AN TR S DR W il TH o720 | Hiak
HE S ARG 72 72 OIZBRE I LA T OPARLEL L v TE RN E WO RS H D,
BIXTEOVDEOP KL EZFEBTE L L), T/ T T T AL —OHBERESLVAT
U ME A E RS DA DGR fRRE ) A B RIRIZ 51 & 72 0 DRI S
BNTW5, £, BEtkO 7 =7 ax SOl R R Lzt THD, TIT
TTAR—OEANT, FEXEIKNER EANTHY, BEBEOMRICERTE 02D
(13-2) .

el | e FEEHPKBRDEER AT AR - BfioawtE

- FPOFPIT SR —DEA CEDBERNA5%HIEL . EIES
B DE SR 1 A MBI DIz ?Egg#lﬁ.ﬂ)ﬁﬁh‘ﬂ( B3 L LB, FREORY

[CRMBOFEEHKLTND ENERBGHRENSED, 51 IT1 IR
FOARRARD B TES
- = FPOPISAI—DBEACHNTIE. BEMHIEHLEL. K
Dl S LU s R An B hcBURHEA T AN TRITS
P
FEAND
KEBEHR FPOPTSAI—E. BUWKRTHVEEERNR EEN

ERHK Ciyayas Sy a3 ks ) ——— RRENREMIISE ST ETRKBOERNEIRT SHE
WEEHESE, KUBRHEREN(CRHIZENTES

ER2ED4 5L < O TEEH(C

= ht Tu
ﬁﬁgmmgmab BHEENTL POPTSAI—0E
Alc&DiEE o
EZLEE, ER2E
POPTSRI—EEAL Ermies
S 8 = =7
g;ﬂg%f?fﬂ%fg‘ﬂfﬂgmm T A E R T (EEPIN
BARZBEE L2V POFPTSRI—ZE
REDET. WARD
BIEDASTFF VR
NES

3-2 HEEMLILBEORBEHIR

(4) BAEROMGRE - HsiFEIE~DER
O EHASHITTPERE R~ D

REEFEIT, N T LA TOFERMAZEEE U TR LML TWOITIE, SRAEEEEP
FRIBETH D, BEPEHIR O FLEIZ 23025 T aE T A3 & O G HERSHT 7 722 IR B 4 72
EHUGRE G DTEMALIC B E D Z L1222 D,
@ RWEE - e

ST & DKL SRICET 2 BB RIS L 0 | RO, BRI, RO, SeEE IR e
& BT U D BREETEEN I D #LA TV D, i, JLE NI R & OILFRIBIIEZR & pE -

38



DIFFEHEB BT > TV D, N T ATORERRICEW TS, HHRIERT & EEE5 &3,
PESEEE DR b2 18 U CIMIRRO /PR 2D T E 72N E B X TN D,

(5) BXZOFEREEBAHEDBIMEFESHRETICONT

CNS,/SADO (ZEBWTARFER B O 250 5, PeAEsR OHERE B F X
SADO DL B Z 5 T2 DR HEIL /2, PRSFHERFE BRIE SADO 7347 5, SADO 2 &
DIEFARFRE IR BE N A LT Bid, 74 = ABNMEBO Tl 23 572 &, CNS,/SADO
LIS & b EE AT A HERF T 2,

4. AEEEBEOE DR RARRE

(1) SEOXMEREIZEFTIECKRRERDAE - FE

FEREMIZOWTIX, CNS L OBELT TR, T/ T7 7 7AZ—IZBELERLTND

PR EZE L ) L CUTOHEEE BT,

o BMOPKMBEREICEEREL, 77777 AX—F ANTRABED TISHLLTH
BRDED WL AT AR TOERMNIR (T4 7FA 7 vaRx ) OBNHZ
KT %,

s TUTTIAZ—DaTRBIIARNPOIAL, TAIROEIA—F I TN OE
BT RIERFE L, Y% LS THANOIMA L7z a 7T LA GbED 2 L
T, T TTITAZ—OHAliZ 255D 1LLTFICT 5,

* CNS DO /) %15 T LEMMOE LI ERCAJET 54 L350 1 WEERIZT 7 7
T T AL —=DEANE@E T D,

* BTO (Build Transfer Operate=%t5% - #iis - i#%) . BOT (Build Operate Transfer=&5% -
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£ 4-1 T 4 A7 BBKE OHAR & TG

No *4 ARES ik (Bifk )

1 At | B MT235 (91 > F) /NFEAfiFs: 12.0US Kvif
I XYFLEX (KA ) (15 [MHFs)
EL£E: 280mm -1005 L4 F: 11.6 US RLIE
AT R 0~6mP/ i -3005 8L B 11.4 US RviA
B K& 0~12 mé/; -500%5 LA 112 US RoviE
K MT-300 (121 > F) /NFEAtiFs: 15.7 US Rvif
0 XYFLEX (KA ) (F15 [MH#s)
[E£E: 350mm -100& L4 _E: 15.2US RviE
SR 0~10 mi/iEF -3005 LA F: 14.7 US KviE
I K £ 0~20 m3/HF -5005 L4 E: 14.3US RoviE

2 Bt | AYx: RSD - 270 /NGEATAR: QUS RLIH

#3550 AEROFLOW- HEYWEL (51%)
B0 o F

R EH 7.2 mi/iE

3 CH: | 4G HD 270 /A R:10.8US KL%
EE: 268 mm

R E B 2-6 m3/ig
B Kt 10 me/FRF

4 Dt | #3&5T: Kaishing (B%5) /RN : 7.6 US RLIH
pia: 20 ~ £ K150 md /5y
5 Et: I RSD 270 /NFEARRS: QUS K VIA

T B
EA£L: 270mm

(i) Fa#E

T A7 RHEKAE 1 YT 0 Ofiks 1%, BIERZR S 2072 S DT 8~10US R/L, Z DA
11~16US R/ ETH v . TIREMHIOLE P PR LB i {1 T8 00 P LB fi i () <
WMASNTND, TATUANE DR RAEE OB SIS L2 R o E5E T
SEOTHERM (P) 7D OREREIKEILLTOLEBY TH D,

R 4-2 REHEEMT & O TR S DESEYKE (2012 4)

No #ii A PekE (m¥/A)
1 | A—F i 57,700
2 | KA 179,066
3 | BV R 45,900
4 |7 25,384
5 | RNUT—TUEUE 93,550
it 401,600

(H#) MONRE (2012)

40



RO A O TR CRBEF OMBIER ICEA SN WO BRAEET 7 777 A X
—IZOI0 2 5, £, ABERE DS KRB O LM T 7 7 7 7 A5 —% AT LB fifigk
BT D LE LGS, KBS KNE R T 7T T T AL —OREE TSRBIILLT
DEBY Th D, WHHEEHT /A OTEHEIL, BAMIZ L TR 10.2~23.0 (&1 & #E5t
I 58,

F 4-3 HIEHE
| | |

FELABE

(1) 10 oY pT 2T T I A —DERE L THEH
(72 2) AS-250 : 230US R/L~AL-750 : 520US R/L% Hiz & H

2030 HF CTOLEMMPEAKEITILLTO X D ITHEFF SN TWD (R M AP LEEELZ S
HifrgE =)

2020 4 2025 4 2030 4
T3 [ 1 i 7 (ha) 100,000 150,000 200,000
HERTHEK & (m3) 3,200,000 7,050,000 13,600,000

ZOGEDOHGRBIILLT O L5 ITHEE S D,

B

@ ECHRRAEROLHEA
B B IZ DUV T, I 7 E LS (AT o L A MG I S —, B A 77 Y)

(IR FATREEL, AN THZ EIZED, ALFZA 7T (AT LV AOMGEE I N—%
TTAF w7 LTESE) L BUATO 1,400US R/L% 520US R/L, AS % A 7 CBIAT® 800US
RL%& 230US RIWZT 52 ENTES, LLARnDL, XhFATESEASNTWD L
7227 ¢ 2 7 RIS & e~ Tl 71T 10~20 5 T 5, BT OflkR IR L, b7
U ZEmbh T SHERENREL, Fr=r Zax bafliBEns En-oTh, X hF 4
NIV B G R A HEAAT 5720, Bffi© 10 FERMERES R T2 B L v & 2l C 1~2
IECIV X D 2R EORFNRSH 5, £ DI DB EARTOFRK LY LKL 2

6 1US R/L=110 H & L CTHEEF
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T hEUTORN CHEFRWEE, T4 79 A 7 va X MEIRZIE (1~3 £ TUP Ol =
DWEST D FB) R EEFFRRLIETPERTHLEEZXTND, T4 7 A 7V aX NOE
PRI T O B0 TH S,

N FLTBT DT 4 A7 BIERE OWRGEMiREIL, BBk L0 | BB E2fliZe b o
T9~15 Rb, 7 AU BHT20 KL, ZDOM 25 RMEETHD, 77T 7 7 AL—DAlitk
37 4 A7 BERE L e CHIMIAEE L2 AS LD IGE 9~25 %, [R U< BUMIAPE L7- AL
BIDG5 20~57 5T 573, RERBEINEIT 4 A7 HBREDOK 4fE (T4 AV B ARET
7777 AL —1HTRERE) . AR S fE (T 0 A7 AT I~2 4 THET 2037
7777 AL =T 10 FEREMERT D) | BRAUTKES (71 A7 B E AT 45%1F
CHIETTRE) T, PIHIRERELE T =0 7 a R N 2E0EIREZUTOLEBY V2

e X [/"_'T‘/E :/l/f:o

e - 200 BDOT 4 AV RELE (15US RV B) &l LT 2 AEsIC 30 Ty
HHURVE & A

- WIHAERESE ¢ 3,000US KL (200 5x15US KL)

TF—=A1 |+ ALZA T Oz BiARE L, BUHE AL C L7256 O R Hiffi : 520U8 Fv
- BREAE 50/ (20074)

- WG  26,000US F/L (50 5x520US KIL)

T—A2 |+ ASHATOiREBUMANE L BUALZNL T L7286 O R HAl : 230US R/
- REEH 50 FH (200,74)

- AR ¢ 11,500US RL (50 5x230US K/L)

EREEEL, 7uU— EREE) OHAE L TR 44 IRTERBY THD, T2 7T
T T AR T 4 A7 BRI RO B A RR B%HIFTRECHH -0, XM
DB HEMOESEIEEE 1,167~3 J7 4,690US KL & RfEL Hvd,
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1 96,360 7,708 3,854 3,469 3,084 2,698 2313

15 151,400 10512 5256 4730 4205 3679 3154

185 162.060 12.963 6482 5834 5.186 1338 3889
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The World Bank, Environment Unit Sustainable Development Department, East Asia and Pacific
Region, “INDUSTRIAL WASTEWATER MANAGEMENT IN NHUE-DAY AND DONG NAI
RIVER BASINS OF VIETNAM”, August 2010
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Nguyen Phuoc Ngoc Ha, Dao Trong Tu, Nguyen Van Toan, Phm Tuyet Mai, Suon Seng, Chay
Keartha, and Seang Phyro “RIVER BASIN MANAGEMENT IN VIETNAM: SECTORAL
AND CROSS-BOUNDARY ISSUES” July 2013

Dr. Bui Xuan Thanh — Prof. Nguyen Phuoc Dan, FACULTY OF ENVIRONMENT HO CHI
MINH CITY UNIVERSITY OF TECHNOLOGY (HCMUT) “CURRENT SITUATION OF
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Assoc. Prof. Dr. Viet-Anh Nguyen, Director, Institute of Environmental Science and Engineering
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(1) ket I F—Eh

BRI >R Cong ty Aience Co_,Ltd
20184 68 Thang 6 nam 2018

Cac van dé ctia Viét Nam
- Dy cac chinh sach bio vé mol

Dw an ODA Thinh qus cho Viét Nam
= = n 1y mal trwong

thdl nuec co nhidu
thal én

2
§

:
g
&
;
z
:
3

!

v&m mo hinh ;:uyh gl:oeong =T
nghé vé van hanh va bdo tr thié of cho > Lén ¥A hoach
gaww&nyheﬂnngn'nymmmﬁ ODA

SADO » T vi2c Kinh doanh t3l Vigt Nam, m& rong

« Lén hé hoach kinh doanh va thyc hién Ilénlrulmmraca:rum:ASEA/N

\_Moatsingquingtactngngnt
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POV IT SR —DEN
Giéi thiéu thiét bi Aquablaster

E

m B§c diém cla Aguablaster 1 chi st dung =uc khi va vi sinh @& & Ij nwée thai cdng nghigép mét
cach hidu qua va tiet kiém ning lrong. San pham d3 droc déng ky ban quyén so 4749961,

m Quablaster droc thigt k& don gidn 14 két hop cia bd phén hinh dng va cac canh cing vai van khi
nhirng cd khd ndng hoa tan khi Sxi rdt cas va tao déng d5i lvu véi tie 38 nwée chdy manh nén
lam cho cdc vi sinh vt trong nwrde hoat ddng manh d& phén gidi cac chat hifu co ndng cao khi
nang X by nurde thai.

Thigt ki cd thé Bm mat mii hai théi va xiF Ij nwde thai rat
higu qua.( Ching thi xin d3m bdo 100% v& vidc khir hét mai
héi thdi cia nwede thai)

Aquablaster duoe (rng dung rong rdi trong viéc x0F Iy nwdc
th&i cac nganh sau:

Mganh san xuat thwe phdm

MNirédre thai cé nhidu ddu mé

Mwrde thai nganh chéan nudi
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Nguyén ly hoat déng 1: tao va dap va hut 1én

Cac canh duoc thiét |
ké dic biét va da
ding ky ban quyén sé
4749961

Téc dé
Aquablaster sé hat
nuéc lén va héa tan
khi vac

P 4

Air and Water
collide intensely

Nguyén ly hoat déng 2: Tao bot khi siéu nhé

i, Bifest 1 .
4.0, Tac dung 1: hoa tan nhiéu khi 6xi
do c6 cac bot khi siéu nho

Tac dung 2- chia nhé cac bun dét

= va cac chat ban

| Bfase B

Tac dung 3: 1am d6 PH trd nén trung tinh
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Nguyén ly hoat dong 3: chia nhé

. ond
e O x -49%
sxef L0 cnd Gy, Ol
h?“abs:t S5 &C ; W, o "”-ft:: ; o::er hay
% SR, Sl
v ‘QN% % v ¢l kg ¥ Stop ks

‘ -........WE..;..,!

Su trao déi chat quan trong hon chung loai vi sinh vat
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—

s oamema vran < reruar

Aquablaster 1am thay déi quan niém vé x{ Iy nuwéc thai

La thiét bi phan phéi khi
c6 thé xtr ly nwéc thai chi
bang cach suc khi ma
khéng can dung t6i hoa
chat tro lang

Aquablaster c6 hai mau Ia AL va AS duoc Iap tly theo 6 sau cla bé nudc. Bang
dwréi day gidi thiéu hinh dang, kich thudc clia hai mau AL va AS

]

< AL (trdi), AS (phsi)> - r——— — .
Miu AS : nwec sau 0.6-2m M;iu ASl thuong lap & Mau AL thudng 13p &
MIuAL :nuécsiu1.5-6m | bé dieu hoa luu bé suc khi

lugng
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EHOUARASTER, BE3R AR DEMTE

Tinh wu viét trong hoa tan khi oxi

B HTEREEE SO

WAL A —h— 2Rl

220

" o g

¥ m e 8

H

i POPFIAE—AL-TS0 23% &L

-] e FIFTRLS—

@ mean | ARY F171—4¥— A 24% 2BOmmAG

i A S .

i FOTFSAE-FI%E B 13% ZL
. !

i o FAAVE Fa72—¥—C | 20% 300mmAq

H FeFa—t-D

£ FAAIE FFa—H—D 30% G00MmAG
(-]

0 =0 Bl 00 im0 1so8 HA—H—ORHFECEETNTRVWTERA
LE LI e th.rng r}én tin vao :iéc théng 56 nha san
' i xuat thiet bi cong bo

| HRRHO@W | Tiéu thu dién nang gidm 45% so voi

N - e thiét bi phan phéi khi dang dia
Fi7a—¥-It .

| 5% 17 Thi nghiém thurc hién dong thoi va lién

| e & tuc trong 90 ngay va trong 2 thap dé so

-2l HEEL 1°. Sanh. Thi nghiém nay da chirng minh

3 18%57~ | 5 rang so VoI ‘thiet bi dang dia thi

£1 HE Aquablaster tiét kiém dwuoc 45% dién

nang tiéu thu.

ka3

o
TqaoR  For AT
Fria—t— JHAs5— HEHE
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Chi phi dau t ban dau c6 thé hoi cao nhung néu tinh toan viéc khong can phai
thay thé thiét bi trong 10 ndm, va tiét kiém chi phi dién nang thi chi phi van hanh
sé giam dwoc nhiéu

Thiét bi phin phdi khi Aquablaster

Bifm quan trong trong xir Iy nuére thii 13 tac ra déng 881 luu trin 8u cac bot khi nhd Iy ty trong nude
1.Biin khéng ling dong & day bé « Iy
2.Cac bot khi nhd Iy ty s& phin tn d2u khip trong khéi nurére thii trong bé

BE duy tri méi trréng trong bé xir Iy thi vin d& quan trong 14 phai 1am sao 98 cac vi sinh vat oo di oxi va
trao d5i chat manh. Lip Aquablaster vio bé = Iy & ndng cac higu qu3 i Iy va phin gidi.

SLELFE SR
Bao cao két qua thwe hién
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Quy trinh xi7 Iy trird'c khi lap Aquablastor Quy trinh xif ly sau khi lBp Aquablaster

R
s
§
£

enw T2 oy
o o bt

Wby bhealy chim = My Mrally chim >

My s e - - My th kb -

Wby Mty chim- >

Miy b

My BN - .

| TIPS A ——

PaC -

v
Chicrire - -+ Bun ikt
ThaI fy Qo ky

12
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Két qua @ : Chat lwong nudc xir ly duoc cai thién

2 a ) Thang 72017 Thang 5/2018 Tigu Tigu
Mo | Chitieu Bom vi [T?m:'rc]l {gau] chuan A | chuan B
1 H 9.36 B 6.0-90)|55-9.0
2 BOD- mgilL 19 157 30 50
3 |CoD mgiL o0 71.5 75 150
4 [TSS mgil 17 5.8 o0 100
5 [EN mgiL <0.0014 KPH 0.07 0.1
6 M-HNH, mg/L 51.8 1.8 b 10
7 Nitce ma/L 52.36 19.1 20 40
g |Photpho mgiL 0.39 0.54 4 &
9 Fn mgilL B.125 083 3 3
10 |Ddu mé maiL <03 KEH 5 10
11 Phenol mgilL <0.0004 KPH 0.1 0s
12 [Coliform MPHN/100mL 2x10 =2 3000 5000
{Chi ¥} KPH=Khdng phat hién
¥ 2 F .
iaauaswaster Phuong phap xa ly Amoni
Wrae =
ra - ‘E“I? ok | o | eom | TREY gy | e p! ;rﬂ;gg
SrppiN | e 1o oo [thicuehr,| T, | e | L |Teoling| o T | bangvi | Than |Chuydn 83|
- héia hain Gia nhist = Tuyen fiod| ket toa ba dg ginh vat |host tink |6r':EII:Ut
nguyén
BOD £ ® £ = £ = ® »] =
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Két qua @ : Cai thién chi phi van hanh

- Téng s6é gidm khoang 40%

- May théi khi tang tir 2 may I&én 6 may nén chi phi dién tang,
nhung do dung bién tan nén chi phi dién chi tang 93%

- Chi phi héa chat va nudc giam 60%

it |

HARICHE D77 SRS —DEE
Cac coéng trinh Iap Aquablaster tai Nhat

ARTESEIERE Bai ly bén Nhat T F1—4f— Khach hang ding thigt bi
MISSIN FOODS HOLDINGS CO.LLTD

SWING CORPORATION
LA CONG TY 5S¢ 1 NHAT BAN VE XLNT c6 [ CALPIS CO., LTD

cd BONG LA TAP DOAN EBARA. [MITSUI & CO. LTD
MITSUBISHI SHOJI, JGC CORFORATION

NITTOBEST CORPORATION
HISSAN MOTOR COLTD
SHIKOKU KAKOKI CO.LTD

HITACHI PLANT SERVICES CO.LTD

FUJI ELECTRIC CO., LTD HONDA MOTOR CO., LTD
KURITA WATER INDUSTRIES LTD OJl PAPER CO., LTD
AQUAS CORPORATION KEWPIE CORPORATION
MITSUBISHI CHEMICAL CORPORATION
TOKYQ SANGYQ CO.LTD TOKUYAMA CORPORATION

MARUZEN PHARMACEUTICALS CO._, LTD
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CElELDNESTETVFEUE
Xin tran thanh cam on!

23

VOV ISR —ICEAT dBHMNEHEL
Cac thdéng tin lién quan téi Aquablaster xin lién
hé v&i cac cong ty sau

Tai Viét Nam Tai Nhat Ban
Céng Ty TNHH TVTM Nhat Tam Century Yamakyu Corporation
Nhan vién: Mr. Phan Viét Nam Phu trach : Mr. Kato,~Mr. Tosa
(Mobile:  0909-939-674, Email:| Tel: +81-6-6266-1213
vietnamphan2016@gmail.com) Fax: +81-6-6266-1278

Bfc: 80 Hoang Qudc Viét, Phuwdng | E-mail: cyc78@cycorp.co.jp

Phi M§, Quan 7, TpHcm (Tel: 028-|©Vc : 6th Floor AICA Bldg. 1-13-27
6274-5322) Minami-Semba, Chuo-ku, Osaka
542-0081, Japan
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/' AIENCE
<7

Cac cong trinh st dung Aquablaster mang lai hi¢u qua cao

Sau khi xiz Iy bang Aquablaster. dan vit troi da bay téi sinh séng® * *

@ Cai tao “bé dieu hoa"” cua khu xir Iy nwéc thai KCN ché bign thec pham

Dung tich bé dieu hda: 1500
7000 Thot gian suc khi 2 6 tieng

m/ngay

(L

gaing

00

Lap dat o4 thiet bi
Aquablaster

#%Hitu qua xir Iy bung binh tai bé
dieu hoa truoc khi l3p Aguablaster

— Bé lang
A
Bé suc | Bé suc | Bé suc | Bésuc | BEsuc | Béswc | [ B4 ling
khil | khi2 | khi3 | khid | kni5 | kni6 1'%
/ -1 Béling
|
!Be‘s;_:c Bésuc | B suc | Bésuc | Bésuc | Bésuc | | |
khi 1 khi 2 khi3 | khi2 | khiS | khi 6
)/ o Bé ling

% Hieu qua xir ly
dieu hoa sau khi

I3p Aquablaster

trung binh tai bé

chi tiéu Hiéu xudt xi Iy Chi tiéu Hidu xudt xir Iy
BOD 45% BOD 80%
copD 44% coD 66%
ss 66% ss 20%
N-hex 53% N-hex 82%
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Ssu khi I3p Aquablaster va suc 6
gie tsi bé dicu hoa thi hieu qus xi#
Iy ting 1.53 I3n.

Trong bé khéng con diu m& dong
Ty 12 chuyén héa biin 35%—25%

Nong dé H2S 100ppm—1ppm



@Gl feo xubng ché

bién man an san Cubbu  Kequide  Tlghim
220nl/ngdy BOD 1100mag/L %
o GO0mg/L 0%
NUPSc thai chila wir by — " — —
BOD 1600mg/L . - oo .
oD 1000merL 440rd.-'ngf',' 150meg/L
55 1100mgsL ’_
M-hex 210mg/L -
Iy e sau xk b & ban of

Chi théu K#tqud 8o Ty b ghimi

BOD 770mg/L 2%

cop £30mg/L 4
22(:!.-& - J T £ £ a30mg/L 15%
[mgay -l ¥

N-hex 150mg/L 2%

Higu qua xir by tang 1.24 lin

Ty I phan giai S5 ting

2

Lip a5t
Aguablaster

(3) Cai tao bé suc khi tai nha may san xuat dau hii

Thay thé cic thiét bi
phdn phai khi cli bing
Aquablaster trong bé suc
khi @

Gid tri trung binh | Gid tri trung Bnh
Chij tidu Bonvi |cha 26 [0 do g | cha 24 130 do sau Them khao
) khi cii tao khi céi tao
] Ling&y] 174 2.13] Tang 1.2 lgn
[Ty I& chiryEn hiéa ban %] 5415 A45.17] Gigm 17%
Do gL 0.35 0.74] Tang 2.08 Ign
F00 gL 029 D65 Tang 2.22 Ign
MLES gL 11979 B514) Gisrm 290
FMLES /L] 1155% ] Gism 2 7%
Lurgmg khi thal vao m3/min 0.0 EEEE| G 14%
§ Lurgng khi thal vao 3/ min EENH| A6, Tang 16%
['Ba rhot mPfa: 5 15.8 4.6 Giarm 7 1%
Bg nhat mfa : 5 15.1 .65 Glarm 63%
PHd Tur chi dindy 3.45 0.07 Gisrm 98%
T [Tur chi diniy 3.47 1. Giirm 57%
[Ty 1& ngarn nuéec trong ban|[ ) a4.24| BZ.1 [T
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@Cai tao bé diéu hoa nha may sx nwdc xét salad

Nudrc thai : 250m3/ngay BE didu hoa : 125m3  Thoi gian xir ly12 gior

Truoc khi 1ap Aquadiaster ( iy nudc ra khol bé dldu hoa)
e - L BoD | ss N P nHEX [ PH
—l 233 10:00 100d 564 48 14 [E|
— 233 13:00 110q 770 EE 13 47
2¥%317:.00 1700 120d 7¢ E 4.1
2713 17:00 1600 1000 38 21 4.3
2873 11:00 2004 1304 100 21 44
i p 293 03:30 100d 339 EE| 13 230 &4
' 30/3 17:00 1404 510 44 11 2100 47
|
Trung binh 140d = 57] 14 250|

Sau khi l2p Aquablaster ( 13y nuoc ra khdl bé Gidu noa)

BOD SS N P | n-HEX | PH
9/4 14:50 350} 370 15 2.6 1§ 6.3
8/58:50 450 150 12 1.9 1§ 6.2
8/5 13: 30 480 180) 14} 1.9 19 6.4
Trung binh a3 239 [k 2 1
Ty 2 giam__| A69.2%] A73.9%| A80.5%] AB5.7%| a53.6%
4
(®Cai tao hé thong XLNT nha may ché bién thit ga
e LS Nudc Nuédc
Nyvc‘ma' suc khi suc khi
Fuyi 24 tiéng 43 téng
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(® Cai tao bé xuc khi tai nha may héa chit

Da xir ly bang may thai khi
va may khudy ban ci

I . nhrng sau khi lap
! | fi Aquablaster vao bé sd 1 hé
- ’% - 1 il A thi két qua nhu sau:
|
:% ! Ty I& bln trén 1 lwong san
| pham giam
18.8%

1gyy Bugyy 2y z o0
l

A

Thist bi khudy bin 5 SKw
Hoan toan khéng phai sir
dung nira
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BACKGROUND

In recent years, environmental conditions in Vietnam have worsened due to increase in waste
and air and water pollution. Water pollution of rivers and canals is especially of more concern in
urban areas since the drainage systems in Vietnam are not equipped with the necessary facilities.

The ‘Socio-Economic Development Strategy 2011-2020° (SEDS) refers to ‘sustainable
development’ as one of the development policies and lists “full access to clean and safe water for
all nations” and “thorough compliance with environmental standards for companies” as one of
the environmental indicators in Vietnam.

According to the country assistance strategy of Vietnam by the Ministry of Foreign Affairs
of Japan, ‘environmental protection’ is one of the priority areas of ODA (Official Development
Assistance) of Vietnam. ODA targets of Japan for the environmental protection area are: water
quality management, water supply, drainage and sewage treatment, waste management,
improvement of pollution measures, support of urban environmental management, and
improvement of administrative capacity.

This project will involve dissemination of Aquablaster, a product of Aience Co., Ltd.
(AIENCE), to a government agency in Vietnam for industrial wastewater treatment, consistent
with the development plans of Vietnam and ODA policy of Japan.

1. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SMALL AND
MEDIUM-SIZED ENTERPRISE (SME)’S TECHNOLOGIES

(1) Purpose

The purpose of the Survey is as follows:

- To demonstrate effectiveness of the product manufactured by AIENCE

- To transfer knowledge and technology to design appropriate wastewater treatment system
and maintenance facilities

- To disseminate the product in Vietnam and establish a business plan after completion of the
Survey

The expected outputs of the Survey are as follows:

1. Demonstrate technical compatibility of the product.
2. Transfer of skills and knowledge for operation and maintenance of industrial wastewater

treatment facilities to CNS.
3. Better understanding about the product will be disseminated through training on appropriate

design of wastewater treatment facilities and dissemination seminars.
Besides the above, business plan of AIENCE will be formulated based on the results of
verification of technology and seminars.
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(2) Activities

Activities

Result

1-1 Preparation of
installation plan and schedule
by AIENCE

On 21 February 2017, AIENCE explained the outline of the Survey to
JICA Hanoi Office and the Ministry of Foreign Affairs and received
comments from them. Based on the comments, AIENCE finalised the
implementation plan by March 2017 and prepared the installation plan
and schedule based on the implementation plan.

1-2 Conduct detailed
discussions on the
implementation  of  the

Survey between AIENCE
and CNS

On 22 February 2017, AIENCE explained the purpose and overall
schedule to CNS. AIENCE and CNS discussed about the role of
installation of the product and procedures of tax exemption. The agreed
upon points were summed up in an MOU. AIENCE visited SADO, the
rubber processing factory as the demonstration site and explained the
purpose and overall schedule. AIENCE checked the installation site to
prepare the layout plan and summed up the agreed points with SADO
in an MOU.

1-3 Procure and transport the
product
equipment to Vietnam

and related

At the meeting held on 23 February 2017, CNS/SADO requested
AIENCE to finish the installation by the beginning of June considering
the operation plan of SADO. AIENCE planned to procure the necessary
equipment during April, to transport and complete tax exemption
procedures during May, and to start the installation in the later part of
May. CNS intended to get the approval from Ho Chi Minh City
People’s Committee in April and finish the tax exemption procedures
by 11 May 2017. Although Japan prepared the necessary equipment
and its transportation in time, AIENCE and CNS needed to change the
schedule because of delay in approval from the People’s Committee.
Though the equipment arrived Vietnam, AIENCE could not complete
tax exemption procedures and needed to extend the storage period in
Cat Lai port. The approval by People’s Committee was granted on 15
June 2017. Thereafter, AIENCE and CNS completed the tax exemption
procedures and transported the equipment to SADO by the beginning
of July.

1-4 Install the product and
related equipment at the
demonstration site

From August to September 2017, following Japanese members visited
Vietnam to install the product and finished the installation by 6
September 2017. Firstly, the plan was to remove water from all four
tanks in which Aquablaster would be installed. However, since the C/P
requested that they did not want to stop factory operations during the
installation, AIENCE changed the plan to set Aquablaster into each
tank one by one taking longer time than expected.

Name Organisation In charge
Tomomasa | Air Technos Technical guidance on construction
Yoshida of wastewater treatment
Masaru Now Electric Electric Management
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Activities

Result

Oguro

Yusuke e-Wave Technical guidance on design of

Maeda Membrane  bioreactor (MBR)

filtration

Hiromi SARAYA Technical guidance on operation of

Sakai Environmental | Membrane  bioreactor = (MBR)
Design filtration

Takuya AIENCE Technical guidance

Tomosawa

(*) In addition to the above members, Hayato Tokuda visited Vietnam,
funded by AIENCE, and participated in the installation.

1-5 Conduct trial operation
and fine-tuning

In addition to the Aquablaster, AIENCE also installed equipment
related to MBR filtration, performed a full trial, and checked the
operation of all the products.

1-6 Implement full operation

AIENCE and CNS/SADO implemented the operation from September
2017 to May 2018. A lot of sludge remained in the wastewater tanks
and was removed by January 2018. The anaerobic treatment tank could
only be fixed by April 2018. Hence, the wastewater treatment facility,
including Aquablaster, started to work efficiently from May 2018.

1-7 Monitor the operation
and
quality

analyse  wastewater

The wastewater quality improved after installing the product, and met
A standards in all parameters.

. July 2017 May 2018 A B
No ftem Unit (Bifore) (Xﬂer) standard| standard
1 |pH 9.36 8.5 6.0-9.0[55-9.0
2 |BOD mg/L 19 15.7 30 50
3 |coD mg/L 50 71.5 75 150
4 [TSS mg/L 17 5.8 50 100
5 ICN mg/L <0.0014 KPH 0.07 0.1
6 |N-NH, mg/L 51.8 1.8 5 10
7 _|Nitrogen mg/L 52.36 19.1 20 40
8 |Phosphorus mg/L 0.39 0.54 4 6
9 [Zn mg/L 8.125 0.83 3 3
10 [Oil mg/L <0.3 KPH 5 10
11 |Phenol mg/L <0.0004 KPH 0.1 0.5
12 |Coliform MPN/100mL 2x10 <2 3000 5000

1-8 Monitor running cost

* The total cost decreased by about 40 %.

* The electricity bill increased because the number of air blowers
increased from two to six. However, the rate of increase of the
electricity bill was only 93 % due to the inverter operation.

* The cost of chemicals and water decreased by about 60 %.

1-9 Verify the environmental
effectiveness of the product
based on the result of #1-7
above

The wastewater from rubber processing has high concentration of
ammoniacal nitrogen making the treatment difficult. However, the
Survey indicated that meeting A standards by using the Aquablaster
was possible, verifying its environmental effectiveness.

1-10  Verify the cost
effectiveness of the product
based on the result of #1-8
above

The total running cost decreased. AIENCE verified that the
Aquablaster led to a monthly reduction of about 630,000 JPY in costs,
translating into 7.5 million JPY annually.
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Activities

Result

2-1 Prepare an operation and
maintenance manual

Operation and maintenance manual (in Japanese and English) on the
air blower and control panel were made by each manufacturer.
AIENCE explained the same to CNS/SADO. AIENCE explained their
documents on the Aquablaster, along with its operation and
maintenance.

2-2 Implement training and
technology transfer to target
persons at CNS in Japan and
Vietnam

Two counterpart staff were invited to Japan and trained by AIENCE 19
November 2017 to 23 November 2017.

The outline of the training was as follows.

- Orientation (0.5 day)

- Lecture in the room (1 day)

- Site visits of four wastewater treatment facilities which have installed
the Aquablaster (1.5 day)

- Wrap-up meeting of the training (0.5 day)

Considering the request of the participants and the operation of the
products in Vietnam, this training targeted knowledge of wastewater
treatment of the Aquablaster and ways to solve problems in Vietnam.

During the training, AIENCE and CP discussed actively on how to
solve the problems in SADO.

2-3 Evaluate the technology
transfer of # 2-2

The two participants actively participated in the training and learned to
solve problems by utilising the Aquablaster. They were able to
understand the contents of the training through the translator.

2-4 Finalise the operation
and maintenance manual

Initially, there was incomplete understanding of the maintenance about
air blower. Hence, it was explained again by AIENCE to the
participants.

3-1 Visit some industrial
parks and firms in Hanoi,
Danang, and Can Tho, and
understand challenges and
needs concerning the
wastewater treatment

According to the Ministry of Natural Resources and Environment
(MONRE), 240,000 m?/day of untreated wastewater is discharged from
the industrial parks, causing serious environmental problems in
Vietnam. Approximately 40 % of the industrial parks do not have a
centralised wastewater treatment facility and the other 60 % do not
operate wastewater treatment facilities properly and discharge
wastewater without any treatment to save cost. Water pollution near
Saigon River has become serious due to industrialisation near the river
in recent years. There are 40 industrial parks near Saigon River and
only 21 industrial parks have water treatment facilities. And those with
water treatment facilities, do not meet the environmental standards for
the treated water from these facilities. In general, water pollution is
increasing due to lack of water during dry season. Main pollutants are
as follows.

- 1TSS

- BOD

- COD

- Ammoniacal nitrogen

- Heavy metal.

Wastewater discharged from the food and beverage processing
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Activities

Result

industries and paper manufacturing industries has high concentration
of TSS, BOP, and COD. Most of the rubber processing factories are
facing issues because it is treatment of the wastewater having high
concentration of ammoniacal nitrogen is difficult.

3-2 Select five companies
having expertise in design

and construction of
wastewater treatment
facilities

The following eight companies were listed and five of these were
selected. The selection criteria decided by AIENCE was past design
and construction performance of the wastewater treatment, enterprise
scale, sales volume, strength areas of company, network with
governmental and private organisations, and the inclination to work
with AIENCE.

ASGREEN

Hoang Phuc

Green Eye Environmental

Hai Nguyen Trading

Kinh Bo Company

Tien Nam Phat

Trung Tam Phan Tich & Do Dac Moi Truong

. Koastal-eco

el

3-3 Transfer technology of
appropriate design of
wastewater treatment
facilities to engineers of the
selected companies

AIENCE conducted training for five local wastewater treatment
companies. The purpose of the training was (1) capacity building for
the design of wastewater treatment and (2) establishing partnerships to
develop the business of AIENCE in Vietnam. The training consisted of
two-days of lectures and one-day site visit to the wastewater treatment
facility to the food processing company (COFIDEC).

During the training, three companies withdrew from it citing following
reasons.

- GENVICO: COFIDEC has issues with the design and other
wastewater treatment companies have already worked with COFIDEC.
- HOANG PHUC: Lack of time to participate in the training, although
they were interested in the Aquablaster.

- Tien Nam Phat: Unknown (They did not provide any answer).

3-4 Visit a firm which needs
improvement of wastewater
treatment facility with the
participating engineers

AIENCE and the participants of the training visited COFIDEC in Ho
Chi Minh City. Here, the concentration of ammoniacal nitrogen did not
meet the B standards.

Raw water tank Treatment tank

3-5 Prepare a proposal for

During the fourth day of the training, AIENCE discussed a proposal for
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Activities Result
improvement by each | improvement separately with the two companies (Green Eye
participating engineer Environmental and ASGREEN).
3-6 Evaluate each | AIENCE selected the proposal for improvement made by Green Eye

improvement proposal and
organise an extra lecture if
necessary

Environmental.

3-7 Select the best proposal
and make a presentation at
the firm by the proposer

The engineer of Green Eye Environmental made a presentation at
COFIDEC about the improvement of the wastewater treatment facility.

3-8 Prepare materials for
dissemination seminars

AIENCE prepared the presentation for the dissemination seminars held
in June 2018 to introduce the product and explain the result of the pilot
activity during the Survey. The local subcontractor translated it into
Vietnamese.

3-9 List up companies and
send invitation letters to such
companies

AIENCE decided to hold dissemination seminars in Ho Chi Minh City
and Dong Nai Province where SADO, the demonstration site, is
located.

In Ho Chi Minh City, AIENCE invited the stakeholders of the Survey,
such as governmental officers and private companies, with the support
of the local subcontractor.

In Dong Nai Province, AIENCE sent the invitation letters to the related
companies of the Dong Nai Industrial Park management authority
which has Kansai Desk.

3-10 Conduct the
dissemination seminar in Ho
Chi Minh and Dong Nai
Province

Dissemination seminars were held in Ho Chi Minh on 28 June 2018
and in Dong Nai Province on 29 June 2018.

3-11 Hold discussions on
business with
CNS and business partners

expansion

AIENCE discussed with the wastewater treatment companies in Ho Chi
Min City and C/P about their cooperation after the Survey. AIENCE
negotiated with private wastewater treatment companies to include the
Aquablaster into their estimation for their wastewater treatment
facilities. AIENCE also discussed with C/P to cooperate in making
some parts of the Aquablaster in the metal processing firms under C/P
to decrease the unit cost and to promote the industrial park management
authorities.

(3) Achievement and Summary

® OQutput 1:

As the result of the activities 1-1 to 1-10 above, it was proved that Aquablaster contributed

to improve the waste water quality in SADO after installing the product, and to meet A

standards in all parameters. Running cost also decreased as the effectiveness of the

Agquablaster.
® OQutput 2:

As the result of the activities 2-1 to 2-4 above, C/P, especially two staff who was participated
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in the training in Japan, acquired the capacity to operate and maintain the waste water

treatment facility including the Aquablaster properly.

® Output 3:

As the result of the activities 3-1 to 3-12 above, AIENCE could introduce the effectiveness
of the Aquablaster and the waste water treatment method using the Aquablaster to the

Vietnamese wastewater treatment companies. AIENCE also could find the business partner

candidates toward developing business in Vietnam.

(4) Information on the Product/ Technology to be Provided

The product is an aeration diffusion
apparatus that combines high oxygen
solubility with powerful convective stirring
(see Figure 1). Powerful air bombardment
from  internal  protrusions  produces
microscopic air bubbles, boosting the
dissolved oxygen content of high-load
wastewater or circulating water. The infusion
of the entire tank with oxygen promotes the
aerobic respiration of microorganisms,
maximising their metabolic performance and
biodegradation capacity. Operating costs are
low as the unit can be used for 10 years
without replacement of diffusion pipes and
have low electricity consumption (see Figure

2).

Adownward current is
generated and
micro-bubbles are carried
throughout the tank
including to the corners
and the bottom.

Bombardment of protrusions
with a mixed air-liquid flow
generates swirling flow and
microscopic air bubbles.

Air from the blower is
sprayed from the nozzle.

Figure 1. System Overview

(Source) AIENCE

Table 1. List of products and equipment

Product/Equipment Specification Quantity Remarks
Aquablaster AS-250 144
Piping equipment - 1
Electric air blower - 2 Raw water tank
Control panel - 1
Aquablaster AL-750 12
Piping equipment - 1 Regulating tank
Electric air blower - 1
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Product/Equipment Specification Quantity Remarks
Control panel - 1
Aquablaster AL-750 40
Piping equipment - 1 )
Electric air blower - 2 Aeration tank L
Control panel - 1
Aquablaster AL-750 24
Piping equipment - 1 )
Electric air blower - 1 Aeration tank 2
Control panel - 1
MBR filtration - 1 N.A.
Wedge wire screen Max 30 m/hr 1 N.A.

45% reduction in electricity consumption

(compared to diffuser)
Results of comparative experiment with two units running Ar Yolupe: °v75MQ"f:'l e
simultaneously over a 90-day period showed that approx. | \a'e feme gt 24 el

45% less electricity is consumed by Aquablaster compared
with a diffuser

[ Power-saving advantafu ]
Compared to diffuser: 45% less
Compared to PVC pipe: 16% less

ditfuser Aquablaster PVC pipe

s

*While initial costs may be somewhat higher, running costs are slashed as the unit can be used
for 10 years without replacement of diffusion pipes and with lower electric bills.

J/

Figure 2. Reduction in electricity consumption
(Source) AIENCE

In the past, points of view of AIENCE were considered far-fetched according to the
conventional wisdom surrounding water treatment. Nevertheless, AIENCE has built up a track
record of over 10 years and made over 60 deliveries of entire systems to customers including
major plant operators, major baked goods plants, and automakers in Japan.

Stirring convection of micro-bubbles is key to wastewater purification. Micro-bubbles are
distributed throughout the water tank which results in minimal sludge accumulation at the tank
bottom (see Figure 3).
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ional aeratior ystem: Circulating convection system

Figure 3. Circulating convection system
(Source) AIENCE

As shown above, the product can reduce power consumption by up to 45 % as compared to
a disc-shaped diffuser. The annual saving in Vietnam resulting from such a reduction in power
consumption is estimated to be 1,167 to 34,690 USD.

Disc-shaped diffusers that were equipped with centralised wastewater treatment facilities at
industrial parks typically use a 55-kW blower. If the disc-shaped diffusers were replaced with the
product, it is estimated that the life cycle cost (including electricity charges, replacement cost, and
sludge treatment cost) could be recovered in one to three years as the life cycle cost of the product
is less than that of the disc-shaped diffusers.

(5) Counterpart Organisation
Saigon Industry Corporation (CNS)

(6) Target Area and Beneficiaries

AIENCE agreed, with the intention of establishing their business in Vietnam, to commit to
provide the product and technology on wastewater treatment, and transfer the technologies on
operation and maintenance to their counterparts in Vietnam to contribute to sustainable
wastewater treatment in the country.

AIENCE shall carry out training sessions in order to transfer technical knowledge in
designing suitable facilities and management skills for operating the facilities. Dissemination of
the product and technology transfer will lead to an increase in the number of industrial parks and
factories which can meet the wastewater treatment standards. The results can be expected to
contribute to mitigating river pollution.

Target areas and beneficiaries are as follow;

Target areas + Ho Chi Minh City
-+ Dong Nai Province
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Beneficiaries - Residents near the river who use the river as
daily life water
+ Fisheries who make a living catching fishes

and shrimps from the river

(7) Duration
From January 2017 to November 2018

(8) Progress Schedule
The progress schedule is as below.

Main activities 2017 2018

Sep Oct Nov Dec Jan to May Jun

Installation of the product | D

Pilot activity

Promotion

Handover of the product

-
Training in Japan D
4
D
4

Dissemination seminars




(9) Manning Schedule

2017
Name Title Organization
9 2 3 L 4 5 6 7 8 9 10 11 12
2/19-25 4/5-7 2/3-9
Norifumi Yoshida Project Manager/ Technical guidance AIENCE B
(7days) (3days) (7days)
8/31:9/1-9/8 11/12-11/18
Takuya Tomosawa |[Technical guidance AIENCE
(1day) (8days) (7days)
. Technical guidance on construction Aience Co., Ltd. 8/8-8/3L9/1-9/3 10/19.26
Tomomasa Yoshida o
management of waste water treatment (Addition) (24days) | (3days) | (8days)
f i d i 9/4-9/10
Yusuke Maeda T.echmcal guldancg on.de5|gn of Membrane Alenc.e. Co., Ltd.
bioreactor(MBR) filtration (Addition) (7days)
e Technical guidance on operation of Aience Co., Ltd. 9/4-9/10  110/21.26
Sakai Hiromi . T L
Membrane bioreactor(MBR) filtration (Addition) (7days) | (6days)
i 2/19-25 7/3-719 2/3-9
Toshihiro Kato Marketing assistance 1 Alenc.e. co., Ltd.
(Addition) (7days) (7days) (7days)
i 8/16-8/22
Masaru Oguro Electric Management Alenc-e' co., Ltd.
(Addition) (7days)
i 7/3-7/9 11/26-29
Shoji Tosa Marketing assistance 2 Alen(-:e' Co, Lid. N
(Addition) (7days) 4 days
2/20-28 {3/1 8/23-8/31 {9/1  9/27 11/12-11/19
Hiroshi Okabe Chief Advisor KMC
(9days) (1day) (9days) (2days) (8days)
A 2/20-28 {3/1 5/30-31 /1-2 7/9-7/15 11/26-30 2/1-9
Mitsuru Aotsu Market_survey/ Promotional support/ KMC 4
Reporting (9days) | (1day) (2days) | (2days) | (7days) (5days) | (9days)
Kiyoko 2/19-28 {371 8/3-8/17 10721-27
Monitoring evaluation/ Logistics KMC
Sandambatake (10days) | (iday) (151) (1days)
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2018

Name Title Organization Days MM
9 1 2 3 6 7 10 11 Y
3/25-28
Norifumi Yoshida  |Project Manager/ Technical guidance AIENCE 21 0.70
(4days)
6/25-6/30 :7/1
Takuya Tomosawa |Technical guidance AIENCE 23 0.77
(6days) (1day)
. Technical guidance on construction Aience Co., Ltd.
Tomomasa Yoshida management of waste water treatment (Addition) E Al
Technical guidance on design of Membrane |Aience Co., Ltd.
Yusuke Maeda bioreactor(MBR) filtration (Addition) L b2
R Technical guidance on operation of Aience Co., Ltd.
Sakai Hiromi Membrane bioreactor(MBR) filtration (Addition) 45 ey
. 3-25-31
Toshihiro Kato Marketing assistance 1 Alenc.e' Co., Lid. 28 0.93
(Addition) (7days)
. Aience Co., Ltd.
Masaru Oguro Electric Management (Addition) 7 0.23
" . . Aience Co., Ltd. 3/25-31
Shoji Tosa Marketing assistance 2 (Addition) 7da§\w 7 0.23
6/24-6/30 _:7/1
Hiroshi Okabe Chief Advisor KMC 37 1.23
(7days) (1day)
i 1/28-1/31 i2/1-2/3 3/25-28 6/24-6/30 i7/1
Mitsuru Aotsu Market.survey/ Promotional support/ KMC * 54 1.80
Reporting (4days) | (3days) | (4days) (7days) (1day)
Kiyoko 6/24-6/30 :7/1
Monitoring evaluation/ Logistics KMC 4] 1.37
Sandambatake (7days) (1day)
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(10) Implementation System

Organisation
Activities

AIENCE

CNS

SADO

KMC

Pilot project

Design of system

Installation of the Aquablaster and allocation of
main staff members

Monitoring of wastewater treatment situation

Water quality analysis

(CNS gives a 2 L water sample after the
wastewater treatment to the local subcontractor
and the subcontractor brings it to the testing
institution in Ho Chi Minh.)

Training for staff members of wastewater
facilities

Monitoring and evaluation of pilot project and
training

Dissemination

Training for staff members of design and
construction of wastewater treatment facilities.

Survey of Industrial parks, food processing
factories, marine products processing factories,
etc. in Hanoi, Danang, and Can Tho

Demonstration by a small Aquablaster unit.

Seminar preparation (Ho Chi Minh, Hanoi)

0|0

Project management

Reporting to JICA (Monthly report, Progress

report, and Final report)

2. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
(2-1) Installation of the Product

The products were installed from August to September 2017 and the installation was

completed by the beginning of September 2017. The Japanese members mainly managed the

installation and the Vietnamese contractors implemented the necessary piping works under the

supervision of the Japanese members.

The installation was originally planned to be completed within August 2017. However, it

took more ten days to finish the installation because of delay in removing water from water tanks

and the difference between the drawing maps and the actual size of the water tanks.
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(2-2) Training in Japan
> Duration: From 19 November 2017 to 23 November 2017

» Purpose:
(1) To understand wastewater treatment without Aquablaster
(2) To understand next-generation wastewater treatment with the Aquablaster
(3) To learn operation and maintenance of the Aquablaster
(4) To learn other environmental-friendly processes such as the purifying circulation water
using the Aquablaster and deodoriser

» Participants

Name Organisation Title

Mr. Ngo Quoc Hung | Saigon Industry Corporation Environment Deputy Manager

Mr. Nguyen Tin Lan | V. R. G. Sa Do Rubber Thread | Industrial Engineering Assistant

Joint Stock Company Manager

»  Activities

Participants learnt the existing wastewater management on the premise that they would learn
wastewater treatment with the Aquablaster. They also visited four places in which were installed
the Aquablaster to learn to operate and maintain it from the person in-charge of wastewater
treatment facilities. They studied its various uses by understanding cases with different scales and
type of wastewater. They also understood the importance of operating the total wastewater
treatment system and that it is possible to use the Aquablaster for about ten years without any
exchange and maintenance with proper operating practices.

Considering the request of the participants and the operation of the products in Vietnam, this
training aimed at acquiring knowledge of wastewater treatment through the Aquablaster and
solving related problems in Vietnam.

Mr. Do Thu Mac, who belongs to local subcontractor of the Survey, was the translator for
the training. His translations helped in effective communication between Japanese and other
participants.

> Attitudes of the participants toward the training

Two participants were eager to learn from the training and solve problems by utilising the
Aquablaster. The participants actively discussed the solutions of the problems in SADO during
the training. They were active during the training and raised many queries.
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(2-3) Dissemination Seminars
Dissemination seminars was held in Ho Chi Minh on 28 June 2018 and in Dong Nai

Province on 29 June 2018. There were various participants from governmental organisations,
universities, research institutes, and private and public companies in each seminar (17 in Ho Chi
Minh City and 16 in Dong Nai Province). The purpose of the seminars was:

(1) To report the result of the pilot activity in SADO, especially about the improvement in water
quality and running cost
)
©)

To appeal to the participants about the features and effectiveness of the Aquablaster
To explain the business plan of AIENCE

Questionnaire sheets were collected from 13 out of 17 participants in Ho Chi Minh City and
10 out of 16 participants in Dong Nai Province. The results of the questionnaire are presented
below.

Table 2 Features of the questionnaire after the dissemination seminars

Ho Chi Minh City

Dong Nai Province

+ About half of the participants worked in
wastewater treatment companies.

* Most of the participants responded that the
content and documents of seminars were
‘good’ or ‘relatively good’.

* On the question of understanding level,
participants only responded as ‘understood’
or ‘mostly understood’. The understanding
level of participants was high.

* On the other hand, the needs of the

Aquablaster and visiting request was not

* Most

of the participants worked in
wastewater treatment companies.
Most of the participants responded that
the content and documents of seminars
were ‘relatively good’ or ‘Neither good

nor bad’.

+ About half of the participants responded

‘understood’ but the understanding level

was comparatively lower than the

participants of Ho Chi Minh City.

* There were a few who needed the
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high enough. Only three participants | Aquablaster and made a visiting request.
answered that they would need the
Aquablaster within few years and five
participants requested to visit their

wastewater treatment facilities.

In Ho Chi Minh City In Dong Nai Province

(2-4) Result of the pilot activity of the Aquablaster

AIENCE implemented the pilot activity in SADO by the end of May 2018. The duration of

the pilot activity was extended by more than five months from the expected duration. The main

reasons of the extension are as follows;

The operation rate of SADO was about 20 % before the pilot activity started, but it changed
into 70 % after the pilot activity started and the concentration of ammoniacal nitrogen in the
wastewater was drastically increasing. The original assumed level of ammoniacal nitrogen was
160—197 when the wastewater treatment facility was designed. The actual level of ammoniacal
nitrogen was over 220 during the pilot activity. It was necessary to try several methods to solve
the problem and to check the improvement.

The sludge was not treated properly and most of it deposited in the water tanks. It was
necessary to remove all sludge to operate the wastewater treatment facility properly.

The anaerobic treatment tank (TK-08) was stopped because of the lack of maintenance. It took
about three months to repair it.

In spite of the unexpected situations and the extended duration, AIENCE finally met the A

standards. The running cost decreased by 40 %, considering electricity bill, chemicals cost, and

water bill.
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Table 3 Result of the improvement of water quality

n July 2017 May 2018 A B
No Item Unit Bifore) (gfter) standard| standard
1 pH 9.36 8.5 6.0-9.0|/55-9.0
2 BOD- mg/L 19 157 30 50
3 |COD mg/L 50 71.5 75 150
4 [TSS mg/L 17 58 50 100
5 [CN mg/L <0.0014 KPH 0.07 0.1
6 |N-NH, mg/L 51.8 1.8 5 10
7 |Nitrogen mg/L 52.36 19.1 20 40
8 |Phosphorus mg/L 0.39 0.54 4 6
9 Zn mg/L 8.125 0.83 3 3
10 (Qil mg/L <0.3 KPH 3 10
11 |Phenol mg/L <0.0004 KPH 0.1 0.5
12 |Coliform MPN/100mL 2x10 <2 3000 5000

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organisation

CNS/SADO continued to use the equipment after the Survey. SADO will manage and
maintain the equipment and pay the maintenance cost. In case a serious breakdown occurs and
SADO cannot repair it, AIENCE will arrange for a repair service to CNS/SADO.

3. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business

Development of the Product/ Technology in the Surveyed Country

According to the Ministry of Natural Resources and Environment (MONRE), 240,000 m3
wastewater is discharged from the industrial parks without any treatment daily and causes serious
environmental problems in Vietnam. Approximately 40 % of the industrial parks do not have
centralised wastewater treatment facilities and the other 60 % do not operate their wastewater
treatment facilities properly and discharge wastewater without any treatment to save costs.

In Vietnam, water pollution occurring in rivers is mainly caused by industrial wastewater
and living drainage. For example, industrialisation has led to serious water pollution in the Saigon
River. There are 40 industrial parks near Saigon River and only 21 industrial parks have water
treatment facilities. Even the ones that have water treatment facilities do not meet the
environmental standards. The main pollutants are TSS, BOD, COD, ammoniacal nitrogen, and
heavy metals.

The rate of TSS, BOD, and COD is high in wastewater from food and beverage processing.
This wastewater can be treated aerobically by microorganisms. This can be achieved through the
Aquablaster, which can contribute to solving the problem of water pollution. There are many
rubber processing factories, including the demonstration site of the Survey, and one of the
difficulties they face is the ammoniacal nitrogen in their wastewater. Ammoniacal nitrogen is
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difficult to treat. Combination of stripping and biological treatment is effective for ammoniacal
nitrogen and the concentration of ammoniacal nitrogen was successfully decreased in order to
meet the A standard of Vietnam. This is a good practice for wastewater management in Vietnam
and it is possible to contribute to industrial water treatment in Vietnam by the dissemination of
the stripping and biological treatment by the Aquablaster.

(2) Lessons Learned and Recommendation through the Survey

CNS/SADO supported tax exemption procedures to import the product and AIENCE was able
to import the product from Japan without any tax. However, it took longer time than expected due
to the delay in approval for the Survey by Ho Chi Minh City People’s Committee, which was
beyond the control of both C/P and Japan. The Japanese side should communicate with C/P
closely and transport the product after the tax exemption procedures are completed.

Regarding the wastewater management, there are three main reasons that the industrial
wastewater causes water pollution. Firstly, the private companies have low environmental
awareness and tend to install the cheapest wastewater treatment facility because the initial
investment is low. Secondly, there is little incentive for the private companies to install proper
wastewater treatment facility because of high running costs. Thirdly, there is little enforcement to
make private companies obey the high effluent standards set by the authorities.

Based on the above situations in Vietnam, it is recommended that the Viethamese government
support private companies which are willing to install an innovative and reliable wastewater
treatment facility, such as the Aquablaster, by reducing tax for capital investment, giving
subsidies, and low interest loans.

87



ATTACHMENT: OUTLINE OF THE SURVEY

Vietnam

Verification Survey with the Private Sector for Disseminating Japanese technologies for Industrial Waste Water
Treatment Facility which can Realize Energy Conservation and Improvement of Waste Water Treatment Capacity

Concerned Development Issues
in Vietnam

To strengthen wmter polluton coatrol
measures with the industriakzation
* To  strengthen  govermnance  of
conmermenness  for  water  quality
pollution
+ To design wastewster trestment facility
and mstall effective systen to meet
wastewater  tremment  standseds m
Vietnumn.
+ To team mansgsrs and techiecsans who
have appropraate kmowledge to design
ad  operate  wastéwater  treatment
system

Implemented Activities
in the Survey

+ To demomstrate the effectivencss of the
Produsct (Aquablaster)
+  To transfer the knowledge and technology
to design appropninte wastewader treatment
gystem and mamtenance facilites for C/P
*  To dmsemmate the Product in Vietnmn and
catablish & busmess plan after completion
of the survey

& I

in Vietnam

for ATENCE Ltd., Osaka. Japan

Proposed

Products/Technologies

Survey Overview
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Current

» Japuese compawes  whach  mstalled
Aquablaster ae increasmg, and AIENCE is
gomg to sell the products to some foreign
markets,

(Tocxpmddxlm-'wnm.ksmoomhiu/

Impact on the Concerned
Development Issues in Vietnam

~ Finme which releass organic wastewster
come to be able to meet the wastewnter
treatnent standards by stable and encrgy-
saving way. and  water  envwonment
pollution messures are made progress,

» Mmagers md bulders related to
Wastewaer treament master an approprise
design or opermtion systan and they can
implement wastewster treatment effectively

7

Outpuis and Ontcomes
| of the Survey

# To develop an busivess plan by pilot project
and dessemmation activities in Vietnam.
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