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Implementation and Utilization of Scale Model Experimental
Equipment for Industrial Waste Water Pilot Plants

Chang Sheng Hsiung* Chang Fang Bing* Ckhu Yu Shyue** Lin Kunn Ran***  Yang Wan Fa®#®k*

Abstract

When providing advisory services, the Industrial Pollution Prevention Technical Service Team of the
Burean of Industry of the Ministry of Ecoﬁomics (hereinafter referred to as the Service Team) has repeatedly
encountered evidence that factories have failed to anticipate levels of treatment efficiency, resuliing in wasted
investments because of wrong planning or design, inadequate flow design or functional mcompléteness of their
processing facilities. On the basis of an accumulation of such cases, the Service Team has conducted feasibility
experiments using bench-scale pilot model equipment to find eptimal processing procedures or parameters for
design planning, To correspond more closely to actual conditions, nine sets of pilot-plant scale model testing
equipment were built from 1992 to 1994, cach complete with a full set of waste water bio-processing, chemical-
processing and sludge regulating dehydration units, having very great operational flexibility for different
combinations to accommodate the processing of industrial waste waters whose qualities differ significantly. These
facilities were employed to provide design parameters when the Service Team was advising a major papaer mill in
northern Taiwan on the expansion of its waste water bio-processing system, and later in advising a tannery plant
on the evaluation and enhancement of the performance of its waste water processing, whereby two practical
operation runs attained both the design concepts and the cperational goals. This article introduces functions,
design parameters, scope of application, main specifications of equipment and design of the nine pilot plant scale
model testing facilities together with other information about them, all of which may serve as a reference guide
for those locally who are interested. Factories in any industry which intends to conduct waste water processing
model experiments, design, or create operating parameters for, its operating systems or improve the efficiency of
existing waste water pollution prevention may contact the Service Team, who will be pleased to offer every

advisory service.

[KEYWORDS]
1.bench scale 2 pilot plant scale

*  Engineer, Industrial Pollution Prevention Center, China Technical Consultants, INC.

®%  Section Chief, Industrial Pollution Prevention |Center, China Technical Consultanis, INC.
*+%  Section Master, Industrial Pollution Prevention ]Center, China Technical Consultants, INC.
#%%+% Director, Industrial Pollution Prevention Center, China Technical Consultants, INC,

-22-



_...E‘-’I]'

RBEERSOFREEREER KEBEEEARKN  CZEEENRI - EHER2T
BERABREWEATNE - BARBEER TR R EHER > AT EABENBECZRE
EHAREBRAESHETRENRUETS  METERR B R RTS8 > RHEEE
BEER S -FTHAUEEEN IR ERERARNRBRERS > UREBKER TR
mn B M A L RE LB

= BRI

2.1 EEEERRA

REEKEEEREBRERET  BERNEANBEMETIRE  SB8GRAF :
L ABEABREERABRFEESCEIEBENA D —RRBFEETEBREETITHR
BEHEFECH —_BREFEBEXEEEWABIEEEEZH -
LEFBRFEERSEHUTREIEEDRE  SECHESHEECRERNE TEHSERR
CHEE DRERESEEERNE TEBKAFERBERRBRE -
JBEABSCHBEERRFES TEHERECELERERNE X ESEE L £9
THBTURBBAR  HEEERBRERBERAESBHEGRE  SEXCEMEERERE M
BEFABKTFHEELEE -SHTCAAHERFHRESESHRERERBESL > LER
EITR M IREREERRE -
4. EEIEMKE

FEXKEEERABRENSEH24NFEERER  RREBEKEROm3/H -
SREERBAKAKE

BNEBRKREERABSHFOERBHILGE ERGEREZEEFRRMER » K
HEBEKKEGHETEHECER  FHSET IR KEEBUORIFHR -

F1 ExR@2RrRBEKKERERR

H H1~SET| HmeHET | B7HET | HsET [HoERT
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E R £ i BE # i
1 |FEEAE 1 & kS8 LE > Q=24 L/5
2 [BEeE 2 H|Qz24 L/% > HiE2.5mm
3 |[E BE K W B 1 f [0.8m(L) x0.5m(W)x0.6m(WD)
4 R EEKBER SR |1 M |GE=200sec!
5 BAERE 2 5 IBERERS > Qmax=4200ml/4F, Qmin<700ml/ 4y
6 |k AmE 1 B [0.5m(L)x0.5m(W)X0.6m(WD)
7o O R 1 #8 |GfE = 200sec’ )
8 |shAnfdpHig /R EEGEIE |1 40 pH:0~14 /0. 01 » O AH 70 ki 32 2k
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12 1hfIfE B IR EE | & RESAEEH » Qmaxz 100ml/4
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14 |FRfnf R I3 R & |BELEER > Qmax=100ml/4H
15 |58 2B SEKE 1 fE [0.5m(L)YX0.5m(W)Xx0.5m(WD)
16 (B EBREmER | & REREEHR > Qmaxz 100ml/ 4
17 |57 2 7o) 28 i i 1 |0.5m(L)x0.5m(W)X0.5m(WD)
(Rl NE 3 1 &5 REXERE > Qmax= 100ml/45
19 [ESREE I = 3m(L)x1.5m(W) » S{100(mm) x 50 (mm )k 22 £ -
I 78 7% &0 55 8 4
KIF_En-PLEEERLZIERMHEHRES
HK # T BE H it
1 |[pHEg &g 1 [0.5m(L)x0.5m(W) X0.6m(WD)
2 pHFREMEEHR 1 # |G =200sec!
3 pHE R MpHEREGE |1 4 pH10~14, F/hZIE0.01 » FHAA PGl EE
4 |pEsg 1JE [0.5m(LYx0.5m(W)X0.5m(WD)
5 [RBAEIRE 1 48 |Gffi = 200sec!
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10 |1% 4t 3T B 1 B i 7B 1 48 10.2m(¢)x0.8m(H)
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12 Wb PTRAE BE e R 1 & EEAEER > Qmax=22000ml/4
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14 pHEFEMER ISR 1 & [BHEAEER > Qmax=100ml/4)y
15 |pH o = 1 i 8 W 1l 1 FZ [0.5m(L)X0.5m(W)X0.5m(WD)
16 |BEERiEREBE 1 48 |GfE =200sec!
17 pHFEEB MR | & REAZEF » Qmax=100ml/ 5
18 R eIy il 1 [0.5m(LYx0.5m(W)x0.5m(WD)
19 REHImER 1l & REXEEHR > Qmax=100ml/4
20 |B) Bl 5 vk g 1 FE [0.5m(L)X0.5m(W) X0.5m(WD)
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2 \SieREAEER 1 3 |GfE =200sec!

3 s RERE 15 |FIR2REHEEEEER - Qmax=0.3m3/j
4 G R IER 1 jE [0.4m(L) x0.4m(W) x0.4m{(WD)

5 SR R ER e 1 4 |G = 100sec’ _

6 |75 Y8 B K AR 1E JRERE=3kg D.S/IF > ERHER

7 |5t e W SR Y 1 g [Im(L)x0.6m(W)x0.5m(WD)

8 | BEWERE 1 & lEEXEES > Qmax=4200ml/ 4

O bRkl 1 & [0.5m(L) X 0.5m(W) X 0.6m(WD)

10 |5 {81 7k B B Bs i i 1 BE [0.5m(L) x0.5m(W) X 0.6m(WD)

11 SRR AR BEREEAPHE|L H IGfH =200sec!

12 SRR KEh B InEER 1 & RERAEER > Qmax=1000ml/4

13 |E&F i i 1 % [2.4m(L)x 1.7m{(W) » (100(mm) X 50 (mm)#g

i3 2 > T R A AN B AR
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RTERET-HBRERMzTIERMHAKR
H R % i Ba i &
1 EmERaE 1. S5m(LYx2.5m(W)
7 5 Rk 1 & |[RE=10.2m3/5F > Ky =0.4kg/cm
3 R E 2E BXBERE=ZI S0/ S
1 |RmEe 2 = [PVC ¢ —3/4"
5w T 3 |87 : 2.5m° > [LEEAE © 53m2/m3 » TBRE : 99.20
6 |meat 1 & [ATR:30~300 ¢/min,3/4B '
7 |EEFRS R BAE] K
8 i ol & 1 2 [2.5m(L) X 2. 1m(W) » J100(mm) X 50 (mm) {8 i 22
% > EEERCT ERIE
RS FELEA-BREESZIRAKZIIERMHAES
BR & i g #H &
i BB 1 |1.4m(¢p) x 2.8m(H)
2 |[FHmE R 1 & [8.7~27.6tpm_ (8] R
EEY T L 1 Ji [0.3m( ) x 0_9m(H)
1 =R R e T & (172HP 220V
5 A AMNEBE | 5 | BETEHREEIERRE - Qmax=0.12m3/[
6 [P EmR 1 FE [0.5m(L) X 0.5m(W)x0.8m(H)
T BERERE | SRR FHFEEHERE > Qmax>0.12m3/K
8 [mRERe 1 3 [1/2"8US316
9 [ERme 1 3 [3/4"SUS316
10 RREEIIEER 1 & [RESEEE  Qmaxz126ml/ 4
11 35 o B 38 A T @ [0.5m(L) x0.5m(W)x0.5m(WD)
12 BhEgmEER 1 HRBEEREHFE > Qmax=126ml/5}
13 |Bh et ey 1 & [0.5m(L) X 0.5m(W) x0.5m(WD)
T4 {h 5t P 2B 0 T T & |G = 2005601
15 [hEmKiE T J8 [0.5m(L) X 0.5m(W) X 0.5m(WD)
16 |Fh R HKE 1 & BEXEER » Qmax=442ml/4)
17 |Eax ~ I & [RERERS > Qmax=1700mi/4y
18 [#R1ERH -~ s - SFENL R '
19 |/ Ef & T & [3.0m(L) x3.0m(W) > [L100(mm) X 50 (mm) 7

R mEEECTBHEIR

-32-




#9 BNER - LA BRES EFRRERF(VASBZEEHHRAKE

BR| % L ) s
1 B T (1 1m(L)x 1.1m(W) x 1.2m(H)
2 Bt A 1 & [15~60rpm (AT )
3 |REREMERR | & TR RTFHREEEER > Qmax>0.3m/i
4 | RER e 1 i [1m(L) X Im(W) X 4. 1m(H)
5 kRS HER |1 K [EFIRHK
6 CHABE 1 [SUS3048L
7 |REHRAFELEE L)Q=1~20m/d
8 |G I A i R 1 & (TEE EHER EEIRGER - Qmax 20 3m3/lkf
9 |NFIRELEE 1 §]10~60°C (WFH)
10 |l sk 1 jE 0. 7m (L) x 0.5m(W) x 0. 5mH(WD)
11 | AR 1 & R EEE - Qmax 24200 ml/5
12 B2 T2 [2.35m(L) X 2.6m(W) » L100(mm) x 50 (mm) {8 5 224 -
IE 2 16 BT 5 i
R0 BFLER-FK - FRABHAEERH(WSCTOZEEZRMARR
HR % i B
WG EEET 1 3.2m(L) x 1.4m (W) x 2.36m{H)
lEET T 4 4 [sUS 3048
3 [@vhie 1 A [EA=AE
4 M E 4 #1 |IEfE60cm FHSOMN
5 |HmERE 2 & [4~16rpm ()
6 |H R Kl 1 JE [0.6m(L)X0.5m(W)x0.5mH(WD)
G S | & BRAERR > Qmax>4200 mi/5
8 [BRIFFL - e - W[l X
9 |E B E 1% [3.3m(L)x 2. Tm(W) » {100(mm) X 50 (mm) &
B EEARCT SN
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BERGBRERZNNAEFE TRl EAME - BEREDTHERE  FEMEEGH
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Packaged Plating Waste Water Treatment Equipment:Design and
Promulagation

Chang Fang Bing* JuY Shuet** LinKoon Zan*** Yang Wan Fah®*#**%

Abstract

Electroplating is a key process for various industrial products, and we may justly claim that the local plating
industry has made an important contribution to the development of local industries in general as well as to the
overall economy. Unfortunately, however, the refuse and the effluent of plating planis pose a real risk out of
proportion 1o their volume because of the large amounts of heavy metals, acids, alkalis, and the outright poisonous
cyvanides they contain, It is therefore no wonder that society keeps a keen eye on how industry deals with them,
and what the results are. For a considerable time now, both the anti-pollution measures undertaken by Taiwan's
electroplating industry and the results they have produced have certainly left very much to be desired. The reasons
are mostly that the plants are to small, the land area inadequate, the anti-pollution equipment and the techniques
employed sﬁbstandard, competent experts in short supply and competition from illegal plants unfair. To assist the
many widely scattered srlnall-scale plating enterprises to cffectively overcome these problems, the Industrial
Pollution Prevention Technical Services Team hag issued a complete "Plating Waste Water Treatment Facility
Design Manual Package" as a reference gnide for firms with advice about space-saving, movable, fully automatic
compact treatment equipment. The manual gives a detailed description of the design rationale, showing the origin
of the plating process waste water and its nature, the principles of (reatment and design, design calculation, and
drawings of equipment production schematics, together with a description of the operation, servicing and
maintenance of the equipment, to familiarize plant operators with their equipment and its installation, This wiil
facilitate the installation of functionally flawless, optimally efficient treatment equipment. This article will present
the contents of the design manual in a comprehensible in-depth way, to make it a valvable reference guide for
lIocal plating plants and environmental engineers that will help improve the quality of engineering as well as

processing efficiency.

[KEYWORDS]
1.plating waste water  2.packaged treatment equipment

* Engineer, Industrial Pollution Prevention Center, China Technical Consultants, INC.

** Section Chief, Industrial Pollution Prevention Center, China Technical Consultants, INC.
%% Saction Master, Industrial Pollntion Prevention Center, China Technical Consultants, INC.
*##% Director, Industrial Polution Prevention Center, China Technical Consultants, TNC.
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BEEASETERAREEN B > KNI IXNZTR > THEA2BETTFHEGEE - &
PREBEEEREREN LEYE - S SREBERRIGN Tt RELEE - T AIER
FHWMEME - DI Rt BERE  EHEEARSNEMBEREFEHS0~1004 »
B EAAR E A EEAN A Z L0008 F - AR > EEEHEEFENERETERZIR
B RMEEEBAEENEK BRANESHR ABREESEHAREENESE
Cingg ~ 8K~ & - HEF) REBCAEYEFRD > MUSEBE N EERBMAR2EE
o HEIMBRKEERDE  TERR  TERREARZ KR GEE B - WX EEES
RETEEEHAAKE  BEARER WNBERBKGR-ER2HAMNEERNEREELZ

MR BHECERGAERAMARIERNRERRMNRT  AFREEEREB TR
BRI MO TR EREAZEE > BFRRA—EEBE2ENIERS  BA
FRREREEFRRZFR - Al AR T 7 3%8 -

LB EERARSRE  THEEREFBRIEREE -

LT IRAATHES  BPECEEERERM -

3LTRRBERRN - BT 4y i - BB ERE TS R hERE -

A HRREFIEAE T E SR LIBHESREARERENME AL FREE -

S IBMFRIARE  BEABKEERFRERTREAETRESCTIERE > BMEE
MERAE EETHT TR - SREE ERWHFRRA -

TESREEETREREE (MTEHRREE) SHEF A EEE THERB ARG
WMTHEEREBNE BHHEEEFFT LB RBASREE  IREERAKEEE
HGHERHFM MREIERSEER - REFMROHEE R ERERD S BEE S
RERIES - BFEBL  TERBUEERETESH  DNESEREMAMRPNEEET
W ZFMAABREEE LRCBEAREE - BAKHE  BREEZRE EEEEREZ
W RWEHEE - HFER RFEERVESNE - FMHRTIEEN -REE LS
B EMEENERRFEOELNSEERE A& - DEEE IHREELREEERERFEZ
THEEFEERE > LB EB/KEBBRRE  EREEF G REEE > FINTRAAS
£ BFHeRAHBEEBBEUH L DBEESRAE -

My > NERBRRAEBDRGERY  BEEERST  HERBEFRRE IR
B ANBEBNFMIEERFERITNFLUERERET  RULARBEEREL M
HERANEREEUEHEA -

=~ TR KR b b BRI B

2.1 FHEEREBESH
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2.1.1 myekiE

EEEFAEARACEFOARTRNEHMER  EEBSRRE LAIRSHER » BEEHE
TRREEZREAK  BRERRE  SEEEEE  HEREBEARINERGEK - BRE=
@ o

2.1.2 FREESF
1 EEE R
BEEREIERERE  BRE - #E > Ee #alH  EMEFARCERERE
ETHEzELBRAAERBEECBERBE  EPAREREABREREYHER
HRARG  2EBEEENHEET— RIMEERE - SAEEK  BREFRKRE
SHEATESRBERER  SREWR  S|RBEHERER/ KBRS - —REETRE
BREBEZFREEIIARIAT
*1 BERERZEREHE

BRIEMWEN FTEHFBRYEEHE(ng/) | BERE(n?) | BEFEEY
IR RS B e COD : 5,600~10,000 10.1 3~6K
P B RS B W COD : 440~860 1.4 6fE B
£ B R VR CrtvD : 73,000~95,000 0.5 38 H
HEEFYE NiZ* : 85,000~105,000 2.0 40 A
BBk COD : 550~650 0.5 2{E A
2. YRR

FEBAREFEIRBANIERE  TESHERETHTESL  HIFRBRER
BEEERERS  SREREER  -BAKEEE —REHREK SRBERKREREK=
FE '

3EN R REE

ENASRMERREZEEZ  OUENBEROCBRBASHBEREZBHROBEK
KEEHRBREFEZER  —MBERERET A EEEREER  BZENEMER
HEMAENF FHEGAEERENFL  ITRUERXEFAG ARSI REREE
i Bl e B ER T RHEE -

2.2 IS BKBRIERRE

BEBAEAETEL ELALSERSACEZEREASEGIBRZERSE  E - 40K
AmEaElo Bk RBREAREREE S¢EBETAEAREESBES S IERE
MMER  SRBRANEEEMRESBARKTEHEE - IEBEYEEIREBKERE
AKEBREETISAEFA EREFEREERENHEAEEMN - " RERZEEBEKEE
wmE~mE! -

2.2.1 MAEKZREE
EHMEGEET > REBHELOBMELYTOSHRE > B —BRERABCN S48k
ECNO ™ » Y FECNO S0 MR BME L NMCO, » HFERWT ¢
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NaOH/Na0C1 He S0, /NaOCI
J v

FREK— | 0l | —@ o | BRI | > | oA
Hp 80, /NaHSCy

—

BARA— |l | —® > (B K

J/ l : NaOH/ 35 £ polymer
d i

~
e [Pt —@ o [ > s | | i | | i O
' ®

Lo | ¢

VEREEE -O - | HRERAKE 5 RE

%= 50 R >0
e
l _

A | BEE—— | #H — | & W i

TR | D) —> TR Bk

sRmE— | i D — R ARy

BmEs— | i @) — E— iR B AT

it OB ERRABEER
B1 ARBEBEEEKBERE

% —Ey [ FE : NaCN +NaOCl—->NaCNO + NaCl (1)
BV FE : 2NaCNO +3NaOCl+ H20
N2 +3NaCl4+2NaHCO3 {2y

B—BREE pH=105F » S4BEM300m VY F

R pH=7 S4B ROOMV

— - THEBCHMREES:

2ZNaCN 4+ 5NaQOCl + H20--N2 +5NaCl +2NaHCO;3

IgCN R AL BENaOCI MHmBET .28 (LICLHEE6.82) MERFERLE
JELE B SmfE R 10~259 -

2.2.2 $ERBAKRERE
FHBRIBRBAIBEENBECBERRE - LR AEREBEMH(NaHS0,; ) £ER
xR HEBREZTHEBIEERACHE - HKESDT :
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2H2Cr04 + 6NaHS0: +3H2804

—-2Cr2(8504)3 +3Naz2504+ 10H20 (1)

Cre"BRBCOEREGESHTET  ERTRERRE (BIERMAZEECe 850 &%k
®wCr3+) » HLImA R EpHE £ R Cr(OH)s {8 -

123 —HREBEER (SESE) BRIZREE
BERATESBEEFRE - @REKD - REFERSRE PR HEEpHE
EERKERS VBRI BEERRL > DEEFERAEr HE R -

= BRI RET HE

3.1 BEMRA

FirrEERXELETDH  REYEEIREERNW BB BREBEK - &
EREA - —BBBRR (SESBE) BARARESNBHGRE - RENEE > NEHRE
AP EBRERBECAVERSC . FRBAUGCESELESELDEAREZONFICO,
BB EAHESRERBEX  FEPHEZGENHEGHUERFBENEBEE4Y
BANELRS  TEERERAY  THRELENESNEEWEEIANMEEEELR S
BAMERARSERE R —EHEK  LWERASIBFMOERRER MG ERRE - Ty
TERLEELERRRBARCERERENSARNKTSOINKENE R ERMY - X
EARERBETMpHEAR - BE VIR 0 - HASHERELEERFEH EIRTLIERT
EiEW HNEBBEAEER  EEE—  _EREMASREERTEZER  EthEE
ERERAEENRG -

3.2 ERErEH

32 1 BEERERERSE

EEBHRMHAENEERIGTREERE XNE SR

HESE  BABHCEEBRAXEERERBEEAE S H 1m3/hr > 2m3/hr >
3m3/hr o Sm3/hrM A - LITRERBETER > BEHwaSIPC-1 A » IPC-240 >
IPC-380 > DI IPC-58 « YT 3% 4 < ST BB K EFFFIANER2 fim -

R EEBAERRAERHURARHRER

Bl 5% R B K (mhr) 8% 3R B K (m/hr) (B R B AR (n¥hn) (3% B AR R B2 B (m/hr)
IPC-17 <0.1 <0.15 0.75 1
IPC-2# <(.2 <0.3 1.5 2
IPC-38I <0.3 <0.45 2.25 3
IPC-53Y <0.5 <0.75 3.75 5
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3.2.2 EBWZEE

HEEANRBRERNEIEREFEHBACEMBEEFORAAYBREMER  EEBBE
HETESERRENESBHE A LYS  CTHEHF AR RKENRRE - BRAENE
HAXMEXDUTEETFHEETIMSARERE IR ERREERKATLET
wE o HMERNREMNEZERHKNAE  RESEREBEAGLEER > EAHEAS
FREBWRTHEEENSE BEEFREMARBEBXNEEL SRS EESEEZARE
EPEERERASHETERE  NRRAERERRIEFREALE - ERREBBRERH
EERYE BRERREREHFErHARNY SR ELERKESSHBRER BRI
o~ BREFARURBHESR  RBEWHE  AEFSZERFEAOKERT -

®3 BERERRERMREEEVEREER

AU 5% B RRERERK iy R R 2 HRBE R HRBERER
(L/day) (L/day) (L/day) {L/day)
IPC-13 100 BT 100 DI 106 DITF 100 BUF
IPC-27Y 200 DIR 200 DI 200 DL 200 DR
IpC-37 300 LR 300 DIF 300 DIF 300 DIF
IPC-331 500 DI 500 DITF 500 DIF 500 DIF

3.2 3ERETREBAKE :

1B ZEK (ERBLEEAKEARBERRCEEETHRACER)
(IpH{E9~11 - :
RlE e E10~30meg/L -

2.8EBEA (ERESSE  ZSESECFERRERBEEBREEEETHREAZLEE)
(UpH{g2~4 -
)N crMymE20~50mg/L -

3.REBBAEK (BRANEGEEBKRIBEBREEEETHRAZIRERE)
(UpH{E3~11 -
@lemmin (- 8 8- #-%) 300mg/LLF -

3.2.4 FHEARRHAKE

TBIPC SR EEFRERFHCBREMREHGREES > AR Ed 2
BYESEREAWBIEIFES2 - STHEMHKE HEYE -

W82 - STERB A EE TS BRERER Y LBFERH TS 100mg/LT > H
ER 45 T 4% TR B2 oh 6E BT R BT B I B L A AR O R S R B U R 7k 2. COD 5 3
BEEEHEn/L > IERAGBRBIBRETES  HEERHRETRYSRRBZ
EHEREEEE > FUAEBEAREES  LERSROEEZIEE - FHERT
THEHIERZBEAERE S ERMDG  BNERRENNEHEES S FRS%
BELER > ERESEENKRSSTEES  DAERSEEEE KT ZCOD j5HREE - B—
FEHEEEHEREKEE FHET  SREYREEEBRRNERE R - ERE
K E BT RRG - '
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PO ~ 1PC- 1 KL 8% g 1 20 i W R SR BT N B

4.1 BHHEEERE
EEER RS EE RN -

(g - BERWM - B—pHFEM)
FENETEHEIFRBEESER
s .

4.2 BEIHEERHE

A P IR E E A BRI E-IPCL-02 » REELRH
WIEEESUEEEMAARFEEAERTREFRE - I8 LR EE  AEH®E
MNUTERAY - BEEM - B _pHABEER A Z—HASR L TR > HESAM(TK-
10~TK-15)RINEREBERTH » LARDESEE-REFS > FEWEREBNEKIEY
FEERETHEECWNEHEREABRT R
ax i BY R PER B0 - i 6 55 1B B HE A R 75 JE IR K

IPC- 1M ERFEHR B P EREREFESIORS -

Fa IPC-1ERBEMHAER

Wk HELE |FROL) | HE | BE R <t
TK-1 oy T 200 PE 1 [0.55m(ID) X Im(H)
TK-2 = S i 200 PE 1 [0.55m(ID) x 1m(H)
TK-3 BEE 200 PE 1 [0.55m(ID) x Im(H)
TK-4 = _pHIgmefE| 200 PE T {0.55m(ID) X 1m(H)
TK-5 B pHIRBEAE| 250 | SS-41 T [0.75m(L) X 0.45m(W) X 0.75m(H)
FRPjz
TE-6 B 420 | SS8-41 T [0.75m(L)x0.75m(W) x 0.75m(H)
FRPp 5
TK-7 VirE 4,260 | S8-41 [ [2m(L)X1.2m(W)x1.10m(SWD) X
FRPg: B 2.2(H)
TK-3 R 280 | S8-41 I |TK-R.TRK-95HRE
FRP@RE 0.8m(L} % 0.8m({W)x 0.5m(WD)
TK-5 T 40 | 88-41 1
FRPEE B
TRK-10~TK- | ZEgErE 100 PE 6
15
4.3 BEWLER R
xRS IPC-1AEREERB-—RIOHMHAM220V,60H2)
LA ® o & B BE M 2 OB R ik R
_ (L/min)
P-1 | R BAER R 1 [SUS 3047 AR E Qmax=16.7
P-2 SR BAERE 1 |SUS 3049723 Qmax=16.7
T3 BBABRERD 1 1SUS 304/3ik®Z%E  |Qmax=0.25
T-4 @A EEBRERS 1 [PVC/IEER Qmax=0.25
P-5 BgpAEERKERE 1 |PVC/E&HR Qmax=0.25
T-6 [EREEBRERS T [PVC/EER Qmax=0.25
P-7 |NaOH:z 85 (28R E) 1 IPVC/IE =R Qmax=0.25
P-8 |NaOCIHE (=B —E(LE) 1 |PVC/EER Qmax=0.25
P-9 [NaOHMER(EE & L) 1 [PVC/EER Omax=0.25
P-10 [NaOH B R (2B — S /L1E) 1 |PVC/IEER Qmax=0.25

S
*




P-11 [NaOHEE 5 (B 56 —plIA RS ) T PVC/EE% Qmax=0.25
P-12 [NaOHINEEZ (25 —pH B 1E) [ [PVC/Eas Qmax=0.25
P-13 [CaClz il 2 (2 25 —pHIA R 1H) 1 |[PVCIEER Qmax=0.25
P-14 |H2SO4 N5 (228 — &) T [PVCIERR Qmax=0.25
P-15 [HzSO4MBE(Z B RIE) 1 [PVCIEE®R Qmax=0.25
P-16 [H2SO4 I E % (= & —pHELIH) 1 [PVC/EgEE Qmax=0.25
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Discuss the Question Point of Waste Water Treatment in Taiwan
Dyeing and Finishing Plant

Chi-Yen Fu* Wei-Chin Wu*

Abstract

For the last three years, the china textile has spread the concept of “waste minimization” over the dyeing
and finishing plants. In doing so, we have met some practical problems about waste water treatment, after careful
analysis we now raise the strategy and solutions for these problems to meet the more and more severe standards

required for environmental protection.

[ KEYWORDS]

1 waste water treatment  2.Dyeing and finishing 3 .stream separate  4.advance treatment 5. water reuse

* Engineer, Dept. of Dyeing and Finishing, China Textile Institute
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A Successful Case Study of Chemical Plant Wastewater
Treatment Assistance

Ching-Hwa Chen*  Suen-Shing Juang** Wen~Yung Tzou** Hsin-Shao** Huey-Song Yout**

Abstract

Agsisting the chemical plant to improve its wastewater treatment ability was the primary objectives of this
study. The main products of the chemical plant were textile chemicals and lubricant for plastics. Study items
included l.wastewater quality and quantity investigation, 2.treatability experiments, 3. process planning and
functional design, 4. construction consulting, 5. start-up assistance and 6. operators training and management
suggestion.

There were major three kinds of wastewater in the chemical plant, which were 1. rich ammonia sulfate
wastewater, 2. high COD concentration wastewater and 3. low COD concentration wastewater. And there were
some non-biodegradable or inhibitive compounds in wastewater. According to experimental results, rich ammonia
sulfate wastewater could be restoration and produced reusable products by means of crystallization process.
Moreover, the combined of low COD wastewater and chemical pretreated high COD wastewater could be treated
by the way of FAC-flocculated following by Sequencing Batch Reactor process. The effluent could be according
with the 1993 Effluent Standards of Taiwan R.O.C.

[KEYWORDS]
1.Sequencing Batch Reactor 2.Flocculated Treatment 3.Vaccum Concentrated Treatment 4 Textile
Chemicals

*  Assistant Engineer, Union Chemical Laboratories, ITRI.
**  Engineer, Union Chemical Laboratories, [TRI.

*** Manager, Union Chemical Laboratories, ITRI.
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Improvements in Wastewater Treatment
of Acid Zinc Plating Plant

Teh-Ming Liang* Shwu-Huey Pemg** Hann-Ming Yang*** Lan-Tai Cho***

Abstract

The production procedures in this screw manufacturing plant are pickling pretreatment, zinc plating,
chromic treatment; and so on. The pollutants contain ammonium nitrogen, zinc, chromium, iron and organics such
as oil, grease, polish reagent and softner. The exiting treatment process does not remove the zine, because that
ammonium-zine complexion is hard to be precipated by formation of metal hydroxide. Several improvements
were conducted by means of lab test, and they are described as the following. In order to get more stable
concentration of wastewater, it is necessary to mainfain indifferent constant flows from several storage basins
collecting different wastewaters into the equalization basin. The pH of wastewater is adjusted between 8 and 8.5
by using sodium hydroxide in chemical precipation unit. Sedium sulfide is added to remove the ammoninm-zinc
complexion at the same time. Therefore,the metals in discharged wastewater are below the standards through
usage of the above improvements. Although the residual COD is still 300 mg/# or so, it is readily to be removed
by using biofilter and activated carbon. The final effluent COD is below 100 mg/s.

[KEYWORDS]

1.acid zinc plating 2. wastewater treatment

*  Associate Researcher, Environmental Sci. & Tech. Div., UCL, ITRI.
**  Technician, Environmental Sci. & Tech. Div., UCL, ITRI1.
#*+* Regearcher, Environmental Sci. & Tech. Div., UCL, ITRI.
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(4) $EBIEM 4mL x0.5mW x3.6mD
(5) Py 3.5mLx2.5mW X 1.5mSD(fftk#EE 3m)
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PHI M B R BRI E 2 R IBE > SR MAPACE BER - $58E ML ORPLpH
B M 7 1 B G R o S EE B ER Y 4R 40 -

4.2 RIBMREK
ETEARAT SR IOE
() KRERGXRE -
(2) RSN HE G W E RN B R RN E -
(3) et ERE A - KNEWEST > MRS BRRTE -
(4) DIEHERKKTCODEAKRE -

1RKEH 9 RE
B KEBI N ERRER EHMETERE  HRXRBEABEBEESR - 20 F %pH

TEEREEES o WHE R APHESR b MR RN R RERARRRR
B SRR ARG TR HSKERPHA T -
2LEAGHBEEY

RS A R O T (1] ¢
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Zn(NH,)* = Zn**+4NH, pK,=89
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BT M TR AN EABR ¢ 4 B UMk BB v R 4 T VLR 4 R TR A K O
% °

n/g:ﬁ . —— Y
4 Bl
-} 3 3 ]
: «® p 46
- = {
- ® ﬁg
.o 2
Prixd ° . % '
Iﬁ‘ v 905 7 ]
- -1-
/ 11
4
-3~ 21 .’
unit:cm

B3 EESEERERH
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5.2 ABEEREER
LB FUBREEEFAR :
EBHTFUBRETEENAERS RKESIHE > Na,SNHENE ' DERSEEBHIE

HIRBEERE  c ARSERIVE-HBENEBRIFTER > CEXEFMMEME - FT5Fr
BN S B ApH6.5 , 2SS COD: 1,150mg/f» Zn : 335mg/¢ s Fe: 125
mgle - FZ R FEPHR SEHI 4F n ANa,S» FRBERpHFES.SA A A 200mg//¢
Na, S EFERBEEImg//LIT » MpHEI MIERBRR B AT - BEECODE
BEES0Omg/¢AG » EEFRERE 1350mg/tER > EEREE -

#S REMKABpHERIM AN, SEIE

KRE BRIk FANaOHZF % pHE ji ANa,8
i 5 s 8.5 9.44

P : (BN A0.94ml 45% W ie/2) (MA1.24 ml 45% @/ ¢)
Na, St )| 40 200 400 40 200 400
meg/ ¢

pHE 4 — 8.550] 8.720] 8.840 9.49] ¢9.610] 9.750
Zn,mglé 335.6 6.500] 0.433| 0.056| Xxji20| 0.715| 0.044
WigE megls 3.7 0.026] 0.008] 0.018] 0.005 0.008] 0.017
v i e S 125.3 0.043] 0.037| 0.069] 0.051| 0.054| 0.066
Fe,mg/#

CcOd,mg/¢ 1,150 495 517 542 481 487 585
A TS R — 1,350 1,348 1,376 1,382] 1,452 1,368
mg/¢, 88

KOBB—HS A - PHEELES 23 WRUE B AN, SEH R 5 HGpH
HEMANL,SKEZESBATIWE - HRCHBEPH=8. 23 HE M AN, SHT &
W TR ERE FREEE  BATHARPHE - ARE—RERBRETHEN > &
FALE SN B AR EE MR AN R RNRR « B
REGERTEHERBNRY - RIPEANGLBEABR BN —HOBEX RSN L
W ¥ CODR % 904meg/e » 48 b Y8 4R (1 o m)38 Y8 4 0 L COD R % 308me/e » Znfg &
STmg/e - PR E B AR IING, SHE A KB Zn 82 CODE R B i S K R B0 DAL -
53916 F FoC L BB R BE SR FI M N, S IR B SR BR » R FeCly i pIBs /N FY 1,600meg/
R AREE 4B ETREARING SRS ~EARNE - EREBERALE
By 36 0 P VR SR UL R DB TR R - B o B O O MR LB o SR L R 6 —
PRGN ALY > RMERBECRREBKEH -

FSGT B — HEBEK - RELI200me/ 2y FeCl, 880me/ ¢k L #Na,S » Bl 2
BB ER - ROWKSBAPHERS 22 SBMTMERN - HBE G0 EHMpHE
8.2 JNA80mg/¢ Na,SEITRE/EZnEE2meg/ 2T » CODE328mg/ik A -

B EREBERENERTRAL—ERURE  BENBEHSBAKE  pH
HHAES~8. 520 > MAHAGSBATRENSET SBTRSETHREESA L
¥y BR SRR T HOR S N VL o 96 JIA 120 ~ 200mg/ 28 Na, S I8 g% o9 2 FE & 5 8
2mg/ ¢ U o AREMR 4 W AFCL BB BTN EE -
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®6 BWEHKEEpHEHMANI, SRR

frE K HoANa,S RREpH i ANa,S
9 9.5
pH 8.23 8.23 (HIA0.68mi 45%h/D) | (BT A0.14 ml 45%¥a/l)
N
2, ST o 40 |80 [120 | o |40 [s0 | 120 ol 40 |80 {120

Emg/l

DHE L, 8.360| 8.430| 8.470] — [ 9.040]9.060[ 9.11] — | 9.560] 9.560] 5560
Zn,mg/l 5.7(2.120] 1.740] 1.220] 2.70| 1.881| 1.884] 1.044| 3.68| 2.000| 1.558! 1031
w2k mg/l 0.065| 0.023| 0.034| 0,038] 0.08| 0.023] 0.032] 0.020] 0.023] 0.030| 0.042| 0.041
ﬁﬁi%fia 0.024 0.114] 0.115] 0.105] ©0.65 0.071} 0.090} 0.098] 0.109) 0.105| 0.141} 0.153

it AAEpHEMANGSERE  LHEERRE  BRETHE -

%7 BEEKMARBMENa,SEE

B 7k COD = 904 mg/l (FFE _E¥W%) Znf = 57 mg/l
CODf = 308 mg/! (BB E) T. Crf = 0.4 mg/l
= M pH = 8.53 Fef = 2,96 mg/l
EEE, mg/l 100] 200 300] 400] s00[ 1600] 2400] PAC] PAC
FeCl, 2000 4000
pH &Rl 848 83| 815] 7.89] 6.95] 7.0 7.5] 8.17 7.61
Chm s )¢ Chn )
Na,S,mg/l 40 8o0[ 120 4o0[ 80| 80 46 80
pHZE {1 g.36] 86| 867 8.49] 843] 831 R.0[ 7.09
COD,mg/l 376] 330 300 453| 355 347] 508] 243]  332[ 301] 315 286
Zn,mg/1 401 3.43] 2.17] 24.8] 12.4] 161 285[2664] 089] 049 156 135
e Cr 0.3] 0.46] 074 0.2 017 014] 017 019 1.73] 0.04] 0.12] 0.03
mgfl
sol. g%, mg/1 | 4.0] 5.04] 5.98] 20.9] 273 4535 63.2] 922 0.04] 104 1.74] 0.12
EZmEg.em | — | — | — |— |— |— |— |— S sl il s o G e 5
i ERE"-"ERREIO cme
" RRERI0 cm 0 RELS cm ¢
"+ 4+ RAEELS cm -
#3 BMEMKMARREBEN,SRE
B Kk o Emk R COD = 286 Cr=10.02 mg/y
pH = 8.25 Fe = 0.03 mg/¢
% Zn = 2.53 mg/¢ NH,;-N = 826 mg/¢
R EEH] . me/ L 0 0 o 100 100| 100] 200[ 200| 200
FeCl,
pH & 4 — — —] 7.85] 7.85] 7.85] 7.28] 7.25 7.3
Na,S,mg/¢ 40 g0 120 0 40 80 0 40 80
pH&E L 8.36| 8.44 8.51 —] 803 8.18 — 7.52] 7.78
COD,mg/¢ 2700 300 291 260 2561 231f 226 228] 215
Zn,mg/¢ 1.93] 2,09 1.29[3.184| 2.14[ 1.267| 16.88] 3.06[ 2.466
T. Cr,mg/¢ | 0.07] 0.15[0.095{ 0.062] 6.106[ 0.254] 0.293] 0.219] 0.188
Fe,mg/¢ 70.008] 0.065[ 0.013] 0.199 0.1{] 0.014] 0.1] 0.128] 0.237
ERE,cm — — — + + + +4+ [ ++ | ++
HrERE""/PRI0 cm -

||+lquﬁ/$15 cm
"++"j’()’j’$30 cm -
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R BB KBEAEpHRMANa,SBRE

B oKk MEmAk D LW COD =398 mg/¢ T, Cr = 0.32 mg//
pH = 5.22 Fe = 39.1 mg/¢

B g Zn =217 mgls NH,-N = 649 mg/¢
fg%“a(m 970 970| 970| 1300| 1300 1300| 1890| 1890 1890
pHE L, R.14| 807 8.0] 8.87| 8.09] 887 9.3 9.5 93
Na,S,mp/? o 20| 30 o 20] 80 o 40| 80
PHE L — [ 8.18] 8.21 —9.06] 899 —T5.6] 9.61
COD.mg/¢ 338 340] 328 332 337] 336 333 344] 352
Zn,mal ¢ 37085] 2.062] 1.570] 5.39| 4.88] 4.615| 9.245] 7.955] 7.79
T. Cr.mg/¢ | 0.129] 0.276] 0.163] 0.161] 0.014] 0.398] 0.114] 0.062| 0.266
Fo.malz 9.001] 0.001] 0.047] 0.527] 0.310[ 0.499] 0.097] 0.027] 0.121
EmE.cm | ++ | +F | ++ | ++ | 4+ | v+ | v+ | +F | 7

HOBBE " AR2044 -

2. @ FR s IR
EEEFRIRC-S0Mf R R » RAEHERIIEETE » HHBRBNaZIBFIIEE R »
R BAERESNT ¢
(DA E - HE60ml » RN G S NaA -
(2)@NaBl 5k 5% NaOH B ESE A B 35V(180ms/min)
HZKEE @ B 15SV(15ms/min) » Hi;k FHE1ISBV(900my)
(3 AKKE : pH=6.76 » Zn=324mg/e(LIFEAKFE)
(HHHFKAKE - REMET Zn RBESH 0.01mg/LLLTF -
()mEAR : 13747
(6)3EFHEE : 105V (10ms/min)
(7)iEg I & © 324mg/ex 13.71=4439mg-Zn
(BRI R : 4439me/60ml=74mg Zn/m/-5iHg
=2.3meq Zn/m/-#E5
(NBIETE : BEAIS%H,80,
HAFH=25V(2m{/min)
B4 P HEE=4BV(240m¢)
_ B4E=4417mg/4439mg=99.5%
(IOBEATHEBESEEGRIRTRERE  AFRFERNTELTRRG LR -
3. PR R | ,
BB BEN LERUERRAEEENCOD S RRGMFE10 > CODEERFESO
~TOR AL - M KBEEERR 100me/r » 57 5E B AR TE M BB Y ¥ 88 e fR 8 B
% ° .
4 3% 1 R R B X
R EH R E R R A ARG RID)BHES A E B DE R %N EE
B AKIEE - SHAEDREWRFMAGTUAEERREEI EECODEE(RIINE
£ o
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F10 EYBRERITFWHECODRIL
g # 530 6/4 | 615 | 6/6 | 6/8 |6710| 6711 [6/14 6115 | 671616717 | 6/18 | 6/19 [6/20 ] 6721 | 6122

HFHCOD,mg/l| 380| 254 254] 284f 284| 2600 275{ 275| 280| 280] 286| 286| 286 325] 325 325
HFECOD,mg/l| 155 103| 101| 149 148 113] 103] 101| 114 107 99 119| 116[ 110 98| 102

HRT,day 1.4{ 1.2] 0.74] 0.74] 0.74} 0.74]{ 0.74] 0.74; 0.74] 0.74] 04| 04| 04| 04| 04| 04

®1l BMEBKEBERBRTIRMEFERRH RE

G E, 8/ e 0 2 4 6 3
COD,mg/J 202 88 84 65 54
|5 fff & ¢ COD/g A.C. 0.057] 0.029| 0.023] 0018

;12 BEBRKCBREENREE SRR EE

EERR &, gL 0 1 2 3
COD.mg/¢ 360 220 166 113
& g COD/g A.C. 0.14 | 0.097 | 0.082

®13 REBREEEENBACESEYEE

Hi 8 7K 5% 14 T 0 B oR 2R
TEYERINE 8/ ¢ 0 2 4
COD mg/y 103 43 43
B E g COD/g A.C. 0.028 10,014

5.3 FEGHE

LR BBAAEHRE& =EE  LNaOHFE®pH{E > WHBBERAL LM L#E=Hek
o A A (REESY -

2. %in Na,S(80~120mg/ )W EMBHROEFHESY -

3. TR BEBIIE(IRC-50) TR ERES » HCa - MgBETERITREE -

A BT EEE RS ELANERE  BESEEARER IH PN EREE TP -

5.CODRBMILIB 2 h3E 300meg/oh - £WERBCODERPRKIFS0~T70% » £WE
HEBRRAERSEEBRKRHKCODIE100mg/( -

6.CODEBE I BAWEEHRHEERBRNERE » HHEAKNRI00mg/{ -

7N BEE

HAREESHERSARKRBARTFERERE THWERA -
LR ARRSR  EHFESRAKKEESSY -
2R B H R S SR TNEE > AR MEIMTE - BECODRYFERE -
3R ANaOHFEBPHEES~8 ST HAKRE - ZHER KR -
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4 EREEERMANAGS(G 80~ 120mg/ )R EFRE (LFER) ER2meg/l -
5. Uk Rt n 25 A AR O TR R -
6. hn& &Yy H BRI R R I < AT > sNE B R IEERIK

A EBEREREEBRNES > BEERERERH D - BREBKEREEERE
WAEBERKIrE(EEERAR200m3) I =R B ANEIEPNTEEAFTEP HE —
) - SEERMEFFATREEL  BFHRETROEACOHE_EEBES —FHW(HHA
B -

NaOH polymer

FeCl,
| Na § J/
\L \l/ (EEEEpiD

EaETE e f—i'i%ﬁﬂ |= | o mmw | ma

{

(F4it)

.

il
| wo =1 & Yot
[wrme |= [ woem | e
(6ImED) A ke
BB (&Felt)
e Rt - 45 - SRR 00D HEx COD
BEGCE KR SEEEHHCOVIA 100ng/1

COD #FF afme/

B4 EEREREBYUR

Rk B BE N R IR R 8/ N R R 24N B AF - R B Y e REIEE W - B
B HERTER > AREMERASHBW ARG FERE - SF—ILHXNBEKHEEL Skgly
BiE o BRELMT60keNIGE - BRAEUL K - REFRFEERTEZER &2
AL SR i E R K

- AR

REFITHRBRERFEETESE - MR TR B AFEORE - HEEKAE KLY
UWBREAHSHRODEREL-ARE ERANREREARRIFRESNER M, L
fEY thAE B AR VS eI R AR -
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L 88 PR BR 7 186 o | — NIR BEBEAK 2
FHREY BRETEY EEE Y EFgmerr

mW =

AEPME - EMALMEY LR HiEaBAKkE#{BELR  pH=1.22~1.92 COD
£ 107~ 1,268mg/¢ » NO, -N §& £ 5219~ 1,321mg/¢ » ff COD/N {& 0.57 » B {E pH
f# » % NO, -N §# ¥ B {§ COD/NO, -N(COD/N) lh w BBk & » HEHMBA &
2,170m3/d i E > RFEHELREGEE 1,773kgN0,; -N/day » SO REBAEBES « 8
HHEBKRKSGE  APREEEREFEBAIKE (anoxic fluidized bed) » DIFEKHSIEE > U
TR BEEREBA (COD=1,222,000mg/2) fEESA MBI - ETRBEMETF LR
B - MERERTH  RAKAESE pH=1.9 WHE4ETHER > 8187 UHEHWNaOH 1k
B INO, -NZ@EHE AR A& 11.1kg NO, -N/ m3.day » ER¥EE 99% M - - COD &
fif ¥ 41.8kg COD/m3.day > EREHEISU AL - IRHEBER  EEFHEK
COD/N L 2.66 RERMECERANRE B EALEAIREZZRGB  E5REE > Bl
BELHBENEERK  F£CODEIOmg/ipL | -

AW MER DG pH HERREREENZBEMBLERFNERE » FEEHE
BRI RE TREYERKRE - ARG TIRBERBENNREENE > BBEY
REPWEHRN - BRiARCE TR LEREFE -

CEED
LESREBLE 2.NO -N 3. R@Es

* TEEWAERLSBIEWR BIFER
o TEGIEFERREASIRREN BEWRE
CRETE S I LE TR W R B
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Case Study .on Anoxic Fluidized Bed Treating High-Strenth
Nitrate Wastewater

Gaw-Hao Huang* Shu-Fang Hsu** Yaou-Huei Huang*** Lan-Tai Cho*¥*

Abstract

Treatability study of an industrial wastewater from nitro-cellulose manufacturing plant was conducted.
The water quality of composite wastewater varied with low pH, high concentration of NO, -N, and extremely low
ratio of COD/NO;™-N. The ranges of wastewater were investigated with pH =1.22~1.92, COD=107~1268mg//,
NO;™-N=219~1321 mg/¢ and COD/N ratio at 0.57. The composite wastewater quantity was 2170m3/day with an
average loading of NO,-N up to 1773 KgNO, -N/day. For this special wastewater characteristics, an anoxic
finidized bed process with brick granules as biofilm supporter was employed to evaluate the biological
denitrification. Certain stream of spent alcohols (COD=1,222,000 mg/¢)was employed as the supplemental carbon
source for denitrifying bacteria. Experimental results indicated that the denitrification process could allow
pH=1.9 of influent wastewater without caustic addition, The volumetric loading of NO; -N was performed up to
11.1kgNO, " -N/m3 day with very high removal efficiency above 99%, Meanwhile, the organic loading was also up
to 41,8 Kg COD/m3.day with COD removal efficiency at 95%. The influent COD/N ratio of 2.66 attended the
optimum denitrification performance. The higher COD/N ratio tendered to residual COD in the effluent that had -
to be treated in a following acrobic biofilm unit.
Summarily, an anoxic fluidized bed process is very feasible to treat high-strength nitrale wastewater
associated with spent alcohols as ideal carbon source. An integrating treatment plant with a full-scale fluidized

bed bioreactor was designed and under engineering procedure now.

[KEYWORDS]

1. Anoxic Fluidized bed 2. Nitrate 3. Denitrification.
* UCL Associate Researcher

k% UCL Assistant Researcher

¥*%% TUCL Researcher
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_.,.\I—q‘ﬁ

FPEE LR - BROHBRAER - BB IR - B L8 HETHREERLES IHEBAKF -
HERARRENGAMLSY ETHERHEMSN  HHBRESRERTER - ¥EAKH
BUEYNRETRES - WEREWHIE  MTEVERBRORESRENTEZ— -
HERA AREAWNS  SYREHEIESTHARENEEWMRELERRE > HCHEB
feRBEARFAFMLHERE DRRETANEARTS  MEBETRBEE  H2R
HBEDFRASSAAGYRARBSRENERTMAER - TEHNETHRARE -
EYRENSEEERS > BEEARENEAANEES  HSWNRBEKTS BRRES
FETT R By R R ERERSIE LR R LM E » FIAREBMKEINEBER TR
EL kB > ASSTRD DL R M B KR GIFF A 9e L AR IR -

HOIMEENBKEERTRERKERFRBEAPAEK - B Al AL SR PR RE R
BENTHR  SREHWREASRE  BETITRRGAERMLCE LEWERESE  ETHEK
BRETHEA#FIE  SREE - AROBEKRERE  DIEBME LB FE R K -

pE
=1

=~ VIS X RE R

2.1 [RE

LRRRES N RRE R RRERRSARA LAY REARS v 2L  THERER
Hg a
DETEHEEERUET EWES (anoxic)EET > REVUBBBERBERETTR
R# > DEBBRSETHRIEE » DNO, - NO, SEFESH

NO, +2H+ 4+2¢” = NO, +H,0
NO, +3H+* +3e” — 0.5N, +H,0+OH

1t 8 S HE
ILMMRERYEEDE S MMEN—RAWERWT ¢
N03'+§(Organic—C)—> %N2+OH'+§.C02+yH20

DLREERA -
5 1

] -5 7
NO,™ +=CHyOH—> 2N, + OH ™ +2C0, + ZH0nmmmmmmmmmmnono oo (A)

2 6
2. {kMcCarty(1976)FiiR < B BIREKENT
NO, +1.08CH;OH +0.24H,C0,—0.056 C;H,NO, + 0.47N, + 1.68H,0 + HCO;

3.4kShimize(1978)fiig MBI M K EWT -
NO; ™ +0.4C¢H,,04+ H"—> 0.16CsH{NO, + 0.42N, + 1.88H,0 + 1.6CO,
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2.7 RKEHZRE
REEIE s —RI(ASH
I.N, : .
B(A)K afE ﬁ%ﬁ%lngO{-N » HfE£1,000/14x1/2=35.7molefyN, » ZE7F
BAEBEfFT=30"CF » (IPV=nRT3\ G E%KSSTH MY AL E & 7 EME L= -
DIREANO, -N=800mg/¢ » Q=2,000CMD{%# » HERFAKHE1,000¥N,/min

1460

Q=500 CMD

4 100 200 300 460 500 600 700 800 9_60 1060 1190

NO, -NjZ[E(mg/l)
1 NO, -NREBESHERIHRK

2.0H"
MAKTH > RE—HENO, N FH—EHWOH L - BBl :
OH # &= 1 molOH /mol NO; -N
= 1.21 ppm OH /ppm NO, -N
= 0.071mM OH /ppm NO, -N
BREEWNO, -NEEMS » £N0; -NEZLRWHRT » BIRAEHpHEAIE?2

Fime (1) BPEpH=11~I30MBBRET - ERETRRFCOM LM » 7 BLp
FIOH O R4 pHAE T -

Mt

13

12
pH 11} .
]

/"4"4_*__'—_‘(”)
8t

r
6

0 100 200 300 400 500 600 700 800 900 1000

NO, - N3 & (mg/l)
B2 NO, -NAERRFHpHEZIRHE
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LLEH,CO, =10 SMBF, B M — MR MR M2 BIF - FRMEANO, -N#: K JE 71 15 % e p H A
M2 dhaR (D) -

2.%H,CO,=0.00032ME; » HEH1%atmZ CO, 4K » M - EHHARE T2 8- o
IR R ENO, -NEE M R HpHE 2 BRMB2 2t (M) -

3.5 98 B4k =&

(1)}%Shimizﬁ(1978)%§ﬁ%§§}ﬁ ’ ﬁf[ﬁ,&l@ﬁzNO{-N » #9FES. 3 fiLglucose » [T I
HLIISEMHEBAER > ASREA®R=1.35kgMLSS /kgNO, -Ns& I CH,,0,
+60,>6CO, + 6H,Ox M K EXNHE » TH S RWE k= =0.24 kgMLSS
kgCOD -

(2)fMcCarty B EtE - FEMR1kgNO, -NuEEISRE0.452kg » A5 REhER =
0.452kgMLSS /kgNO, -N» & f CH;0H + 1.50,— CO, + 2H,0 » ® 4145 ¥ 7

CH,OHAM % A 1.5 8 (2 S 3 COD{E » FFLl =B 1kgNO, -N» 21/14X 1.08 X 32 X
1.5=3.7kgCOD » FIi5{E#i{k3c=0.124kgMLSS/kg COD -

2.3 RIBRBHBEATRREGH
1B -

HARMRERSPRER  HEFETRESMNEELIRMAES KR THRBE
FRCEARRGS - BE  FH8ER - B ARBCERE - SFRE KL MFEN
& o B PIELIRBEAIREME1000mgNO, -NEFE TRBA - 68 HHEES
FHRBTERZRBOBN  ZO9DRLERESEE > A EBEEZEYEE
BHEE B TREA > HBMARTET. 2kgNO, -N/m3 . day » fiNO, -NEREFEI9%
DUE ; BF(1989)$I LTI B I ANO, -NNERHE MU Z BB - NO, -NZ ER A Hh
1,500mg/sfEF40me/ ik 45 -

2 MAEYESE

AREZBNREREREATRYLABE  PHORENERYEFREXRFENES
T ERM W E 4 - Achromobacter » Bacillus » Micrococcus » Hyphomicrobium >
Pseudomonas » Spirillum » Xanthomonas » Paracoccus »
3.pH{HE :
% e B A v p HAB M B {50 > MM pH =4 ~9. 5208 « {H— M R IRM R o 3055
B ENERE o RtErHAIZEHF AR -
Dawson(1972) 0 B EEpH=7.0, pH=6 SR E W EREES0%
Dodd(1975) WERKEPH=17.5 '
Z2(1992) HEEEPH=8.0
4 BEBEE(DO)
(DRWEESBLEER  HOEREAFRANELRE  ESKEEROEK > RE
R FE A5 - %E%Fﬁ%%ﬁiziﬁkiﬁﬁlﬁﬁﬁﬁﬂTﬁﬁfﬁ :

S E: (D %—{CHZO} +4H,0=2C0,(g) +H* + e”
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BERJE © (A) 70,()+H ' + ¢” =H,0
(B) NO,-N+H+ + e =N,(g)+H,0

HRTSSFE - (D+(B)2 HFEMSAG® =-28.4kcal
FEEE  (D+ (A KEHEAG =-29.9kcal

Bf -

R ERLER < S MLEEBHER
QRPMEEZERNVITFZERHER K G RERFBEFRNREEE -
CIOERELRBMESELESREBARES RERER > A£XRTOTEREEDO

0. 2ppm L EFF > IRA KB L -

5.BEHEEE(COD/N ratio)

EHEEBRYTERFREMNEENC  MAMFEEESR PRI ERE > B -
BEREEOEAHMTFNERYERELERTEMERE ) —RUBFALEFREETE
BHE  BARABNERRGRAR/COD/N » LIRERE K kMcCarty,Shimizuz(3+ & -
AR T AR

K JE = i It COD /N |lRAEBECEL(%)
— & = g 2.85 --
McCarty 48 By = |H 2 3.71 26%
Shimizui® B = | &0 549 33%

BERTEEAE - CODINILFRAER » RIBAEEAKFERFT < COD/NAIL(E -

F1 FTABKEHREXRBRCOD/NLEEZR®

fix b kgCOD/kgNO, -N
Wine sludge centrate 7.30
Brewery spent grain extract 5.48
Starch processing effluent 3.26
Spent sulphite liquor 3.94
Methanol control 5.41
Whey 9.65

% Bridle (1982)

6. -
MERECBEEDEJEEIC » ®EHS0C REREHIOC  FER2EIEE
A EE30~36°C(Bailey.1975) -
T EREFHRIRMER(kgNO, -N /kgMLSS .« d) :
(DPainter(1977) /i £ - 5] 28 I B 43 1 IR A9 BB 4
a B AR RS RN -
BrgEsE =1.2~3.6kgNO, -N _7kg(cell).day
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b HIEHGERNS -
IRy =0.024~0.288kgNO, -N /kgMLSS.day

(2)Bridle(1982) W RN H K RFE IR BB R RE
B il3HE —0.084~0.207kgNO, -N “kgMLSS.day

=~ EZpIAE

3.1 BEKIGHEEREA
1. &g AkkE
SRR ERBEEIT R OSBRI ETRE  KEOWERME2FR -

®2 BFRBKKERAE

PREREE | MEIKERE pH COD (mg/¢) NO, -N(mg/¢)
1 [R5 0.68~1.04 95~575|6,533~15,167
2 [BEET 0.47~1.35 58~111] 1,044~1,302
3 A= 1.64 221 175
4 ([EZXET 0.58~1.08 2,638~8,148] 1,511~3,518
5 RAKET 6.83~7.82 3,180~4,426 1
6 |mEHET 6.20~9.30 3,068~13,765 168~220
AR 1.86 3,587 659
8 IEm/kpEE 1.22~1.92 107~1,268 219~1,321
- % EBER 7.05~7.85N* | 231,753 ~259,465| 4,572~5,002

*pHEL (BT ] BREEERR

(DR BEBENO, -NBE » BNO, -NIHREF > EHELTHEK  BHRETE
HESHH  THEREBAHOEE -
(DIPAZBBRAEREER  EXEHR > TENESHEHFELRE  UHRHENR
HrEm e -
CIRNERERCODEE - ErHEZHRE K  HEBYEIMZKE  NAKER
BERFAUBARRET I PE -
2. ke BAKAKE
KEARBRAERERETHEFMT Y CODRERNO, -NFHEH1,016kgCOD/dR
1,773kgNO, -N » MEF3IFiR > TEHNO, -NWHME  DURBREREFATS > £
COD/NO, -NE{#0.57 » B R&8 N4 IMC-J§ » FEPICOD/NO, -N=3~3.57 (L Hl
> HIECODE =5,319~6,206kg COD/d k4 -
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*3 BKKHKBRESHER

*& KR SHE
pH cob NOo;-N | Q | COD I NOS N |copmos-N
(mg/f) mg/p) | ma/d) | ke/d) | gy
1.22~1.92 408 817 2,170 | 1,016 | 1,173 0.57
(107~1,268) | (219~1,321)

3.2 REHE
L RRE R BB
FEPIRBEAKCODRIFEIHEBENE (1PA) RIDHERBHIBMERYE BT HEE
EERYERAGRITEDIBRNEL  DETHRAERRE - B346/0E (§114K)
ZHAASRMEIRT > MEREHRCOD250E1,500mg/ ¢4 51F 6.5 10.1 ~ 16.7 »
19.9%30.2ms - STAZFMHEBERERAEEZCODRE  #HEHTFHCODERRENR
71.6(60.4~80.0) % > [HB A& BRAPHMEENO, -NREREZIBINTIIB I - B L3RR
A AN BABR SR Y5 YE B B A SR L BRK B R T AT -

GAS YOL.imi)

40 — Blank

=+ CODe 280
=¥ CO0= 500
30 | 5 copets0
- COD=1000
—— COD-1500

201

10 1

4] T L — T T T T

Y 50 100 150 200 280 300 360

R RGN
B3 BEERNNREMEEBL4E

2 WERARE

M K B A CLIEAREL S R S R R R IR 0 I ERRE B W RN, -
NE CODEEI L - 24N RBREBRIZHEE » HHNO, Nz ERETEISS
% > (ECODZ K58 % - BRHTUBRAERRS » LHBE LS REpHEE
E 6.5 FFE7.6 » fiORPEIH-7T2mVEE-153mV -
3. HAT A R ER

1T 0 8 2 B B A T o DA 0 R Y R L R A T 9 e K MR R K PR - B S 51
EPHEESERENEETS > TRHEEERNEE S A > BAKS TR MEEME
et
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x4 REKBCODENO, -NZOHBR

i I (/hEE) | CODs (mg/f) | NO,™ -N (mg/¢)
0 579 215
2 440 195
6 368 167
11 331 118
21 259 25
24 243 9

(D) {EpHE Y -
B HE BT RS THANaOHNE R » HAHEKEER KB LA UG E
£ B8 7 T LR R O S SR AR > LB B rh R D H (2 S W K
(2) 7% B B 45 777 |
EARNO; - NF R &M E1,773kgNO, -N/d » B RN EREBRIEAE S
BEARNEE R FERETRRA > B— A0 SRDANNALSEHE
FRMEE > HABTRNESREPRALNEE  LABREREHEEWS
B F - 8 4988 /LB B (Anoxic Fluidized Bed » AFB) AN BB » REFS
£ 4 55 B s 5 S A7 I 0L 3 7 R T B PR A Ak p LA 69 B 69 -
[RIIE » 7537 2 4 SR £ ETVER T B8 £l TR % A 8 M0 2K D T 9 2 4R 3 -
4.5 B8 79 80
BT EERD SRR TGS BT MAFBRFETEWIREEEES M
B LR COD/NO,  -NEL I 75 2% KE R T 77 » TO 28 9 19 COD 79 A8 4 A M0 52 18 48 L R 46
PEIE > BN EBMOFKNEYE o ERRE L R E R R R R -

e [ T B e ) [
Lk pHEREE ? ATB ? AFB
4 BRIBFEFEFE IR RE

5. &%
TERE T EARFIOTAFBREEAREBEETR207 ZB S CHRERET > Kt
R RIERE > #HSOEMEANREEEEN  FERMBIZEWNESF™ -

3.3 EEYEIRE

1. AFB 8 F {6 { B i B 3 3%
HRAFBREZHEARBREBHRTUEFANCA R - HEHEEREHRT R
AP EEMBREREERREZSFRAVHRT  LRAZFEW - EEEREF > HR
SHHRTH G 24 MEHEIRIBE-RTPUIEHRT FZBRIRBEKE » WL
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HRTEAEH S8 > FHWEE X ERITAFBREER - # AR EpHEE - REK
KK COD/NEL » RISOEHRTZ e SR AHMAT
(1)AFB & 7 & 3
B120FHRT X BEH AW 2 RABHRTZME » ENO, -NHH » BEANT
#I11.1kgNO, -N/m3.day » EERZEEII% B L » HFEANO, -NHE 10mg/e]
T MECH 7 - CODH4HE » CODMM A #41.8kg COD/m3.day » ERREY
F959% 4 » BE 2 CODREI38me/ ¢ » MIE7Him -
AR EBBRRMHRTEL SN - ARRUENERSE  REEFRERA
BREETEERELES  BARKREERRSSES R ILLAFRARER 2R
% o
(2) 3 3k p HAE 2 5 5
G HIE W AT IR A NaOHZ N & » B T MERPHEN BRI NR BE 7
FEFESCHE T o EEINO, N A MM 6keNO, -N/m3 dayfe 7 » @i
W pHME AN FR25SEHRTZHE » HREFKPHETRRM MR EE  NE
FipH=1.84558 » HHEANO, -NEED EHE30~50 mg/¢ > HRHpHE T HE=E
7.16 » QIES BB > AAHME KRBT EHEPH=1.9~20 b » DU R5RL
WELIBE -

|7‘%~a=‘1 l—pﬂ P

{4

4

BRI

e}
J i

A
AFB X

Bs EBEMEAFBREFTERFER TR

i
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AFB bio treatment

AFB bio treatrment

3

al K\ ] " w A MU ¥ . ®
ARl P i n
zf 15 V E g » VV\ [J 1 L] %
% 10 i “ Ig"l' 3 0 [ “w §
ﬁ d o L e
3 7 n 0 f"‘w E'l
' 50 100 150 w0 ¢ ;! 50 100 120 2ou°‘
No.of HRT Ne. of KRT
VL - NOS- Nz Vi - CODIEM%
AFB bio-treatment AFB bio—treatment
1000 L 4 - )
200 I ]\q —— /-L\ ru_ﬁ 3¢ 3 I\WM @
2 : i . . ﬂ__/\ / L/ o
1 o ] I
3 z g& A /\ [\ 0=
2 n W ’4&N -
0 ﬂg\J\J v L RN Y. " a /\" \"“ et g
~30 LS 0 -1 i 0
0 50 1o 150 00 0 0 100 130 F)
NO.of HRT NO. ol HRT
—a—NOT-Nu1  _ NOT=Nout -, HRT —COD-in - COD-oul __ HRT
"E6 AFBHEEHRTERNO, -N&& E7 AFBRERHRTHCODRAT
WETERREFEZHWE BT R i B R 2 [ AR
10 2 2 26
\ 7 {25
8|
g 150 1.0 124
£ 751 23
§1m - 57_ 704 o ELIP
M - LBs = ;;
i . / V Tob a0 20 31
g % L7 it 19 ] ;9
\\ /’/\/\/ T I st
——— 1 18
} - 16 4 17
0 1 10 15 20 2 0 5 10 G 20 2
NO. of HRT NO. ot HRT
. pHin +-CODouwt  _,_NOF-Nout —-pHin . pHout

B8 AFBERpHERRENEZEHET

(3)AFBRR HIZR

BWo AFBH¥ ~ HHifikpHE2Z2BF

i

HAFBE M~ S W4 > BEARMELL 1kgNO, -N/m3.day G HRT = 1.5hrs
LHREAIINLE > HEEHERF  EERBINTATWCRFEEMBESLRE
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FEMBEME EFHRCRLEYREEAEGREE > WERSHE > BERWEAK
RFFEAE » FELI6kENO, -N/m3 day E G BRHKBERZE - ERETHULE
HEWHEEZEET  BEOOEHRTZRABEN r HRERNOEGC. B/~ > BE$
i 8% 77 7 CODR NO, -Nz 2% Bk % 58 % COD/NO; -N(COD/NYLfE w ® &
COD/NEL I » CODZ BrsE T ; COD/NH ISR » AINO; -NERRETE - 7
EFBRETEEEIRSMITT ¢
a.NO, -NZ@REHE :
MW ANO, -N=702(580~755)mg/¢ » HFHANO,; -N=21(1~68)mg/¢
FEREEITY AL » ffNO, -NZF/V=4.64~6.04kgNO, -N/m3.day » 4
[ 6 Fit 7=
b.COD 7 ji B %5 =
S 9% 7k COD= 1,864(1,321~ 2,095)mg/¢ » H ¥ 7k COD= 95(59~ 204)
mg/¢ > BECOD/NIE AT A & » FHCODKERIKAEISK AL > MCODLZ
F/VAE[$10.57~16.76kgCOD/m3 day » #1757 -
(4)COD/N ¥ #st
BT HAFBR B RIEZ COD/NIL{E » LHBHRC-IERMBC2%E > HERA
HECOD/NSH S » MBEE A COD « NO, -Ny & B 4t & - 15 8 10258 i 4 #7 88
o MBIV HRELCOD/NEEEE2.66 ¢

CODout {mg)
Thousands
=
o
"NO3I=N oul (mg/h)

.
> /
V"/
L
3
[
*
P
»
[—] —
2 g

1 2 3 4 5 3

COD MNO3-=-N
x CODowt  , NO3—Nout

B10 AFBHREMERIEEECOD/NIEZ R

a. 8 COD/N>2.66FF @ BERHEBRKEBE » K AKCODEECOD/NLL N & im -
MINO;"-NZ KERB R BLIF -
b. % COD/N<2.66HF : Bl IWEFL2IMA » H ¥ ANO, -NFg COD/N L [ (K ifi 58
B> M CODZ RERFIRAIRLAT -
2 FFEEE R B R _
# ATBRE K EpHA LW E EBIT AFFRIEM - HEHHRT=06hrs > WERAFERAE
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LR B 125777 - N0, -Ni & » FFEIF QI RAR M > HAFBREBEZNO, Nl
BB LIRS bR 0 JRBKNO, N R I R TR 0 W CODTI S » RiEw
KCOD=59~204mg/¢ » A THERINI0O~52me/ 1724 » THEREMH D619 -

i b e 2 R T R R T B A NSRS P -

%0 1200
- 4 ; i
%m A ’/ \ll 5 &0 } \
I /| U m g I
e * * . 300
50 |- rj °\ b '\ 4 200 / \
o _l\i_fdﬁPV% \ _F \ j{; . ;r‘ﬁvd1?r~1fh—fA\j:::i" —
0 10 20 3 40 50 P 7 0 10 20 30 40 50 ) 70
NO.of HRT NO. ot HRT
- NCI=Nin . NO3-Nout . CODin - CODout
E11 FFHAENO, -NERE®R B12 FFRECODRE® L
#®s EEETREETFLAURERHEFEESEH
HE Bk AFB FF
. Hiik | EERE(%) i 7K EERE%)
pH 1.80~2.05 7.04~8.78 - 7.56~8.57 -
NO3'-N 702 21 97 7 67
(mg/2) (580~755) (1~68) (1~31)
COD 1,864 95 05 37 61
(mg/e) | (1,321~2,095) | (59~204) (30~52)
e HRT (hr) 3 6
{E F/V*l 5.63(4.64~6.04) -
7= FfV*z 14.92(10.57~16.76) 0.53(0.23~0.82)
4 COD/NO3--N 2,70(2.53~2.87) -

- *
“lp/vs(kgNO,” -N/m3.d) »  2F/V(kgCOD/m3.d)

3.4 RERBENBRFER

1. 3 i 72
BABIGERAEREBEFTFEER  HEAEIUEHREER -

(DEFTHEASHAS - HREBER - IPAREBRREEI BEBEREREK > ETHR

BFEBEREREAZHFNEE -
(2)1RAFB +FF&# : SR ETRMWETERCODZ ER - _
CYRBERBEERE  HEYWRE K SSERpHEMNERETEERY 2 E RN T HE

1B 2 8 -
B R VR IE B 13 BT 2 F AL o R R B BT R SR

(DEFKREARR
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Ha|E=2,500 CMD

FtokE  pH=1~2
COD=480mg/¢
NO, T-N=850mpg/¢

SLINTEIE ¢ B YSE COD=1,222,000mg/y
(2) Bk 46,3 B L PR BT
S EERT=3 N
NO, -Nikfi&ar=6 kgNO, -N/m3.day
COD R ET=18 kgCOD /m3.day
BT S =
EFHE=30%
YR 2£=0.21kgSS/kgCOD
A =24
e E € =3.5m
FEMEE=20 m, SREEI6.3mE = H BE3. 2m
SRR AT k=162 m3 x 24l
GBS
o B =6 /N RF -
BHEH=20gCOD/m?2. day .-
S bR E A =100m2/m?
TR VIR =i 8 AR
BHE=60%
SIEE4#E=0,15kgS55/kgCOD
57 M AU B =44l :
A R =4 . 5m
R FEM 7 2k i =664m3 (448)
(HEFEHER
Al | G kpH=1.9~ 23 ¥
B /K T 41 B #2240 COD /N =3 B0 o 8 35
AR R EpH=7~8.5 7 B e i [
BB A B E IF B SE S VAR FEYERF > WORF MR
2 B ERAGE
DABE/ANO, -NyEEESS0mg/ (B EEKE » HPC-HLUCOD/N=3H » &
VEN.P.DICOD : N:P=400:5: 1ZhfiffE  BROZER  FHREEMWAZME
RAHB22.28T/m3 - HhiNaOHZ B HBE81% AL MAZRBBITERERMLZ
ANEEAE MR KRAEEERAAER25T/m3 -

N
[FA24
=n
X
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®e BKEEREMFEGEHE

IR 2= OB OE | m % &R B E  |hE Ge/md)
pHE® (1) |45%NaOH 5.18kg/m3 3.530/kg 18.13
BRI (C-3R) 1.7251/m3 5005c/m3  |0.863
4 B A 85%H,PO, 0.0238kg/m3 |16.551/kg |0.393
CO(NH,), 0.0648kg/m? |6.05T/kg 0.410
pHE® (D) |[50%H,S80, 0.419kg/m3 2.1 /kg 0.880
PAC(10%) 0.2kg/m3 3.870/kg 0.76
R e 50%H,50, 0.349kg/m3 2.175/kg 0.733
Polymer(anion) [0.001kg/m?3 1105c/kg 0.11
sNEF 22,28
BT 1.8/ 2.7
&EF 24,98
Nau\r/bw m\iu PAC polymer
IFEmA AFB % . %
| I [ | IR [ AL [ | R | g T (RRURT | A mlam v —= %
Hramewe
o
PRI e [v5rarm
1PABERY
il |
. 5
mm&erﬁ
BRAMRETE -
B

| EGIMEEANBKEREBKEENERK  SHBENO, NEEPHEBREZ KK -
2 A B ECOD=468(107~1,268)mg/¢ » NO, -N=817(219~1,321)mg/¢ » pH{H
—1.22~1.92 > TEEHRBAEHS2,170m3 » F#HCODFENO, -NERESHEL 016K

1,773kg/d -

3B RGBT BRSO RIRMBE - IPAREER - RO BRREEMRS
BT - R EMBEREENO, -NBER#LRY R > IPABKEERY AR EH
M TR R B = COD ~ ([EpH{EZ # KB R -

4 BAKBEHE HHUERBARSVEEREEFAZAAER » URBEAE  BER
BEEZRSEHBMKAFB) ~EEEYEEFR) +LBREEBZHA - AFBRE X EET

Bi13 EkEBEEREH
P~ &5 T
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TR ELARRNO, N FFRM T EALRBY 2 COD > fi{LEEE I SSEpHM@
M TEE -

KB EREE  BPHERKREREATSARMKER ZSE - EWpHTEHMEL I~22
& pHME {4 > #i &4 NaOHZ i & - B % &% 5 @ NO,; -NZ F/VA i 11.1kgNoO, " -
N/m3.day » HEEREIIWL L > TCODZF/VE&%41.8kgCOD/m3 . day » £ ES
959% F£ 4 -

.COD/NO; -N (COD/N) Lk : ¥ /KCOD/N=2.66/%% H & 2 i H MR » {ERILE
AR SR SRRLE IBYSHOERE » CODREN - EF B K
COD/N=10.52~0.63 » AN IMBE (C-38) LIFIR ML H5T -

AFBRMLUHRT=3/ B R BHE AR/ V=6kgNO, -N/ m3 s 5FBRHEBRES R
B FHNO, -NEREFEIT% » MCODERFEAFEIS% -

BRIEIRA ¢ DINO, -NJEEE8s50me/ofi B » FHIMBRAHS22.28%/m3 > Hh
NaOHY BHEES1% A4 » FHERY.TT/m? > BAEHEZERAGSE25T/m3 -

W
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BB o PR S IR K e T S D T A
FH Y RRES GBS

W =

AEFME—EREHMLE > HEAEIERFERMEPHEROMERSR - REH - E
fefl - REEEESE > BAKEHRI00ME/ 5 - CODE39,000me/¢(CRAFERM) - MIRE
KECREAZEE  YHMEEAEEDLEEAEERAR - AXBE-REVEHEZ
AMEM > U—-EaBREERE - #ABEEFRECBRIECESLENBEARE EHRE
oo U EEKEEE STHERIAMIE(COD <100mg/¢) » REHHHE NI - B SBR U
BEERSN, MBRAMFRELBEERSST - HEENRAMNS - BEHNNWBRURE
BB AR M IIZEE T CODREE6,000me/ s » RRRRESSK LA o RIERBA
FRASD R BRAKRGEASBRY » MEAWBEHRIE KCODTEEIOm/L >
wE L FentonZE S REBN TR E CODREEIOme/tLUT 54 & 87 H M P KR HE -

[BA&E ]
1. B TEME 2. Fentong: 3.HL A {5 fE#: (Sequencing Batch Reactor, SBR)

*OLERWAERMABRIXHARA BHRER
**OTESHERAGELEFRT BHEARR
AT ERAETRERER X B
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CASE STUDY ON WASTEWATER TREATMENT OF AN
ELECTRIC WIRE AND CABLE PLANT

Yaou-Huei Huang Gaw-Hao Huang Shu-Fang Hsu Lan-Tai Cho

Abstract

The study of an eleétric wire and cable plant wastewater was conducted. The major pollutanis of the
wastewater were stretching oil, stabilizer, antioxidant and surfactant. The composite wastewater quantity was
100m3/year and the water quality 'of composite wastewater was about 39,000mg/¢ C-OD. With such complex
pollutants and high COD characteristics, it is difficult to treat well just by physiochemical methods. So, a process
combined with coagulation, sequencing batch reactor and chemical oxidation was ‘employed to reach the 87's
effluent standard. The volume of the SBR was 8m? and the cost of dosage was 55NT$/day. The best choice of the
coagulant was FeSO, which has about 85% COD removal efficiency at the optimal operating condition. After
treating, the stream combined with recycle effluent and then enter a2 SBR reactor. The effluent COD of the SBR
was under 160mgg, and it can be further treated by Fenton method to reach the §7's effluent standard.

Union Chemical Laboratories, ITRI
321 Kuang Fu Road, Section 2, Hsinchu, Taiwan 30042, R.O.C.
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s

—_ =1 —
~ HI =

—iREBREEERNBAGRFERBES EHETR  CODER - E(H)2 8
RE#HT - KRERRCE) - EREEHSNTRERESR - (DEKPSHSHECR) W L
BHERBBRENEREYD BSERFARTHL  SHE- REHK  EEWMET LXHE
(D)FF A H LHEERARERER - EMF - - B2RF  HIIRSERE FE2HE
Ry Rl A - EEMERTEREZEWALE  BEELELS M > KB BEAT
CODHEZERE » CIMBEEK  ERFREBREEWHE WA ELNEK - LA
FAAHE REERKERBOUIE XREBEVECEERSBENBBEARTSSE
M (DMK WAKTREREBFrZAMETEN > RXEBBR PN FREK > Ik
W ACODHME » HEEAKPHERZERA  ERIBXEEFEMLET  C)FREE
AR BEZRZER B R HE TR AR - RUARDRFRE AL - ARE S IR EE GIR) W~ & B8 5O SR BUIE YR AT
e AR > BERIE S Rk EE ERR S [HREE ) HMBK > THER
EE R EMBAKEL - BEAENEK - AR - EERAK - EEAWAKEEREM 15
REE > TRMHE-

FRELBR K ESEERKRE - KEFE > THARAKE - KESHER - UAR
ARWERKEAR - EieBRKERATLUMBARDER -  REESRAEERR - FIAHT
TS E AR R EATR BN RERAT RS LBR
HMASE > METHREIWRE - EEHARKEEE > WILANTHERIMWIIEE > 3
BB BRI RE - XWBKEER—FEBHER—RRZRE > MBS REKE
BRRBREEVABRECSERNEREEERES  (MEAIETTEESRREFEGRIEFTE -

FEPRE—BEHBE IR RHIESHE  2EH  WRITAFENER > RELAL
IR R BREE » WEXATIHARTFHBENRE T » BRI KENTS 87 F£5

= BEIK K IR R R i

AEFIRERBIRATER  BAETBERFEMBELIAR > SREPHEROMER - ZE
Bl - HEH  REEERSE  BEWOTEE  (DZEERF  QpHHES ) GILLEE
EHEL00ys/cm; (HSHFEHS110mg/e: C)FWMEABETETHIXNET R FRHE
R 12 % B ML AR FHHMFEGE~T%ZM  OFALBRDEIERBRFER
JrEEF R A EIE MR - AKkEFH1000E/ £ > CODIR39,000mg/ e (AR EM) -
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F% Ak
— .
$ AR — 2 8 — e ENE— S A — e EY
(1080°C)  (800°C)

BumSE AR — = Y EL — 2. GomEd 57—
(60~80°C)

Bk

M1 350 RSk R

= REEFIE

BEHEFFENENE
() Gk 52 b 34 P2 R 4% BEL T 7 PO T B B A
(DRESETLZRFA2H -
(ZDERBRERE » DIERAERBREZRIFHAR -
ET & BT 5y i 2R

3.1 EEEBRBUTUEHME

H A K 2 1 R B 7k B — SR /KB ¥R > HLCODEsE 39,000me/L » R E i 882 DL & W
B ELREWIAA > BREEKEEERY > FETHE COD MANMNEHEEYRE -
RIBHEANEREEBENEMNER  HR | TELRBURNEERERT > MEBEX
ZoBAmBESNS — EIFRETEEARE— HER - BEAR 3 me/L By 87 4
B ok A s '

®1 ERIEBREABERER

HEHEE | EE s (mg/e) pH COD(mg/¢) |[COD LErIE(%)
2,000 6.30 16,640 57.3
Al12(S04)3 4,000 6.38 11,132 71.4
8,000 6.34 7,137 §1.7
20,000 7.08 4,344 8.8
1,000 6.45 22,923 41,1
o B 3 2,000 7.00 22,962 41.1
4,000 8.60 15,282 60.8
PAC(10%) 4,000 6.17 21,400 45.0
8,000 6.25 16,700 57.1
2,000 9.30 12,334 68.3
Fe$S04.7H20 4,000 10.80 5,644 §5.5
8,000 10.20 2,289 94.4

*CODi=38,900mg/¢.
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3.2 S REBEATIHTMS

MUERREREHGRZBAHRR € PETEREYEN > FREEELI2PEERN
Al RR73%LL ECOD » BEEREMEIGH CODERRBNIEMAER » EREBEHENKER D

F2MR -
=2 EUBEDERBETITETME

Bt & | CODi | mumism |EWBmEACOD: [COD R E (%)
1 619 | 12 /B 159 743

o 1,292 | 12 /0% 337 73.9

3 1,371 | 21 /N 343 75.2

4 1,384 | 24 /% 305 78.0

5 1,384 3 % 278 79.9

HR2M AL R2LEETESY - EHFRERH T CODRRRENRMR » AREMIRE
W E A RS BUCOD=619meg//RERPEER > LYWEBEHCODAFELSS

mg/¢ - (AEMERERLCODEERBMLMZAE » MERFEHBEAKELT -

3.3 KBS EETHETE

262 A 5 1 B AR B 4R 4 0 MR T O R R 8% L 2 ) B T 8 5 /K /K T E COD < 100
mg/ e 8T I B T K S (o — B IR A 0 RSN ASYE MR BRTT b PR TR I T AT 3
i EETA R T A A S A A T 0 B O o AR FR IR R AT D R A
R TI ML S A2 > 15 5 S 0O IR R I DA B S PR S A A > I B0 0 B B 68 4R 2
R RLYE R % » SRR 5 516 A A B S b AR - pHAS R K I maT e -

KIREIRAABMTHREFREBEER -

COD(me/L)

200

180

160
o (|5
120 Wit
100

Al

A2 A3
CODt=199mg/L

B2 EOBEEERREIEN2OCIEELR
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3 EOFEBEEIHZ NaoCc EBHEGHRBEELER

pHEART s WK COD
#g | F0 | hnophm A (& || R | K [pH|COD % [ £ | B )
R : R | BB - & 2 I S A O
x| _|E|& (& |fE| R | 2| &6 B |X |
% | FH ] e
i mg/{ &
K me | mé m¢ |mg/¢| min mg/e| % | o
1 |17.84(0.23| 1.2 4 ocr 036|100} 30 | 3.9 | 169 [30.5]15.3 {83.3 | CODt=199
2 [784] 0 [05] 7 |5 |036]100] 60 [ 67 [ 171 28 [141[38 | CODs=197
3 |784|106) 08 10 ocr 036 100| 90 |9.51| 167 | 32 |16.1|38.9
D| 4 (784|024]|1.65| 4 ocr 0.73( 200 | 90 168 142 | 57 (286|482
5 (784 0 [065] 7 [,[073]200] 30 [ 68166 33 [16.6[387
4 [ 6784013 0 [ 10 [oo-[0.73] 200 | 60 [9.71] 138 | 61 [30.7[72.8
7 |7.84[006] 2 | 4 [gc-]1.09(300] 60 [3.67] 129 | 70 |35.2]55
8 |7.841008] 1 7 ocl- 1.09(300] 90 | 6.8 1126 73 |36.7|91.4
q |1784)0.12| O 10 |ocy-| 1.09( 300 | 30 (10.1( 121 | 78 |39.2 [48.99

FHARBE3IRFentonX cHMGMAREEMAR > HOEEFHWERAREmMg/OBEEK
RO - E2REBHZHELRENGA - B - DERRAREABRE - pHER KERE > I
BFE1 - 2  IMAARBZBUDEME CHBERGE SHTHECRLRERKER
et EME T HEENER - AE2RBPIEE TR RRFR B KEHERFentoniE B RER
MYEBLEE » SUE T B Fentonik R RETRIEB TR KRB mE A -

*e ROIRERHEHL0.EEEHRABER

PHEFE] S R COD
| B0 ||| ¥ & || A | K |pH|O0D K | & | B
i | B - i3 B | BRI AL | 45 =t
= BEIE|IZE| B Bl g | F =l I S
%, | &b ] 73
K m | me T wge |E| |
1 [7.82| 0 [0.65| 3 |[H:02[0.63] 100 30 [3.07| 96 | 81 |45.8|93.8 |CODt=177
o [7.82[043] 0 | 4 |H:02{063|100| 60 | 3.8 | 83 | 94 |53.1[ 105 |CODs=177
3 [7.82]105] 03 | 5 [H02[0.63]100 [ 90 [5.03] 86 | 91 |51.4|102
D[4 782]18| 0 | 4 |H:02|1.26|200| 90 [2.81| 87 |90.5|51.1|49.9
5 [7.82[1.86] 0 | 4 |H:02|1226| 200 | 30 |3.92] 62 | 116 | 653 |60.3
418 |782[274| 03| 5 |[H:0201.26] 200 | 60 |5.44| 84 |93.5|52.8|47.4
7 [782] 0 | 0 | 3 |H20:{1.89{300| 60 |2.78 | 66 | 112 | 63.0 [40.1
8 [7.82[1.98[005] 4 |H:02[1.89[300| 90 | 3.7 | 58 | 119 | 67.2 |41.1
g [7.82]651] 2.4 | 5 |Hz02|1.89| 300 | 30 |5.28 | 47 | 130 | 73.4 | 44
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120 - - —

100

80 n

COD (mg/L)

0wy H H H H H H H OFHOH

20 H H H H H O H O H O OH O

Bl B2 B3 DI D2 D3
»A
B3 EOMERBKEZT,0,EEER

Al AZ A3
CODt=177mg/L

HE2AEHDAABRABEAE  CERGEFEER  ZHERSBFUEALHRE
HCODEHM L E R A > KENBERPHEZECODFR KR » £NpHERE » HHAEHIEER
300mg/e » RPERFRAO0S 8 - DUORMGGREPH » HERGEREEBRARSHR > HEST
EHEERGHEEArHEZECODR A BADRY & - WEAEHPHRS - MIER MO0 6 -
RESHERED KN EHER  REERGEREREBRORSH R  HARSTUELEX
RESAEMEA - CODRERLMANTF » AAMRS0CODIALER » HIEHEH400meg/eiyH
W -

HS—HE > AES3AELUEE AR SALETFentons - FEBBRGEEN > =HE
BRESHTUEMBERERPHECODENREERAX » RIERMEECODR R » # LU FEKE
60388 > WRHRESFKBERPHU RN R EMEE  HEREAREEZRNEIAN = A
B4R EHE—EEWESKRET » PHEST - REHE - K& NKEHIF > REES
BpH4.3 > ERRSORCODHHEER - iR 100mg/ ¥ Sk pHEZEEHEE R
3.64.6, 708 -

MM EERTHM HAEAREG BT AT S » Fenton BrE R AMRMEFE TR > H
Fenton BRI ZIERAEMEIRS  EE2BRENER -

3.4 REBERRE

MU ESETHFMERUREROLBRENEE  IREAEYEE > RELE
AMBEHEBRFSSTERBKEEZTTY  HEECHWE#E EHFHEEOEETT -
BSAIZE EMEFREAMESHEKREREGRE > ENELZE LR Sy g K
HEFREEYEREEN  ELEYEHBERNCODREHSAREE BERERAETDAT
AR (PLCEH BEHRE(F » NEEA AN > FIESBREEMEREEM3 > TTHERXAFZEm
BERSST -
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®5 RUBNOCIZREAHBEEREGREERR

pHEHE Skl TR COD
| o | hm #H |l | B | K |pHe B )
& W | B p3 Ji:3 iz g &
£ |8 | & i S *
# 1] B
i =
7 ny | me¢ m¢ |mg/¢| min %
11782 0 1.8 4 ocr 1.09] 300 | 60 |3.67 45 CODt=177
2 [7.82]10.18] 1.65 6 ocl” 1.09| 300 60 |5.89 54.8 | Q0ODs=177
3178202 |07 8 ocl 1.091 3001 90 | 7.7 40.9
4 |782 0 (045 9 ocl 1.091 300! 60 |8.44 50.8
5 [7.82]006] 0 ocr 1.09| 300 60 { 9.7 58.9
6 17.82{056( 0 ocl” 1.09| 300 | 60 |10.6 70.2
71782101 | 02 oct 036|100 | 60 |8.52 381 | CODI=170
8 1782|004 0.2 ocl” 0731200 60 }18.74 47.7 | C0ODs=170
g |7.82} 0 [0.25 ocr 1.09] 300 | 60 |8.65 60.3
1017.82| 0 10.35 ocr 1.45| 400 | 60 |8.67 67.5
1117.82| 0 (045 ocrl” 1.82{ 5001 60 |8.72 70.1
12 |7.821 0.8 |0.55 ocl” 2.18| 600 | 60 |8.81 88.1

B4 ESIREFenton A S BABREREGR

K2z Cegrl)
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4.1 FAEIAAK

e® e

" Fes0s [ poryrmer

Ba

i

)
|

D,

s

j A
H202 | |FFes0s
Polyrner
| . R e
~
bl
. ? ey

oM
HSBR
\/ “‘l

T

1
| ==
SeR {?l fcRmin pHAEm mE M
B> RFIKEEKEERR
R B
i# f8 & T 18 8 {1 i AR 8 HE B (m3)
R 1 0.19
2R A (1) 1 0.19
R R 2 2.61x2=5.22
SBR & ¥R EE 1 803
LB S i 1 1.03
p H 3 B A 1 0.31
BRI 1 0.31
5 e i Al 2 I1x2=2
N =F 10 16.3m>
ZE T 7 2501%7
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4.2 ERMFMKE

o fe &M O [BE | BERM i %
Bk E 1 11 m3/hr
B 3 100 rpm SHRIEE  LES{E - pHFEEE
gl 2 130 rpm 2RO - BEEAD
AR | 3 025 m¥hr [ SREHRBE(X2) LEREE R
R KRE | 2 |1 m3/hr
SBR FEKE 1 (1.7 m3/hr
SER HEEE 1 {0.25 m3/hr
W R 1110 m3/hr 1h 8 & i eh Ay
SBR & JH 18 1 |4.5 m3/hr
EREMER 9

h > HEERA

BEmAATE oA = & & H H -
(kg /m?) | (m?® %) | G&7kg) | £/ RK)
FeS04.7H20 |- 12,000 0.3 2.5 9.0
NaOH (32%) 0.800 0.3 2.8 0.7
Polymer 0.010 0.3 160.0 0.5
H202 0.150 3.3 41.0 20.3
FeS04.7H20 0.800 3.3 2.5 12.4
NaOH 1.000 3.3 2.8 9.3
CO(NH2)2 0.266 0.3 35.0 2.8
{NH2)2HPO4 0.125 0.3 6.0 0.2
& =t 55.0
.
VAN i1 A

FEPIBBARH - ECHELEZEE BEREVEHELCREACREBERRE » KEK
COD{H 539,000mg/¢fF B/ AR100mg/¢ » BRFIFREDBEERS ST THEREERR
HMEBREREESS -

-2 F X R

LETES » “SNEREITEBREREERBEEMHFML" - HHREEWEEMAT NO.2
(1984) -

2. TWRRALIA - “MAKRBEEFITFERMREFER" - (1992) -
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3.3RFM > “LA Fenton R AEEMTREREGRINRBHAR" » BBE#R » IR
REBAREFRBHETEHFRER - 446 (1990) -

LEREE > ‘SRREERRBAREERESFECARR" - B+ /K B BT R
@ > P595~607 , (1993) -

SHEBEMIEREL CEGS R EETRER > "B LEBRAKREEBREM - THEGR
PF# i NO.35» (1992) -
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HEPR RS K BR B B e T2 B IR
CH P B i 7K i 2 g B S T

e

W R

ABEHREGHETE DAY EAMBERBANETE > DHFEHRESR - RE
TREAFHY > TREBRFRLEBEEMAORAEERT  R2E2ARREBREE250M 2 &
BEAKEER B -  CTRAEURNERSEREUR ) HRBOETEZINRBBRITZER
B KR E E AT & 87 F R B AR -

ANEH B ZBABEERLEZ TESYE  AEEERER  FREALN  HEEEX
HREER > HAWEHBKEERTHENSE -

*HRIUBRERER LRRAMABSIER
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Engineering Practice of Inorganic Wastewater Treatment Facilities
Case Study on Wastewater Treatment Plant of CSIST

Jin-Yei Peng*

Abstract

Chung- Shan Institute of Science and Technology (CSIST) in order to improve and reinforce the
management of wastewater to meet the requirment of environmental regulations rule, a wastewater treatment
plant with a capacity of 250 ton/day was designed and constructed by the consulting engineering company and
finished in February, 1993 . Based on the operation experience, it shows that the performance not only can
meet the requirment of the pecification and design but also the effuent water quality meets 1998 standards.

The purpose of this paper is to investigate the engineering characteristic and the result of operation for
the wastewater treatment system. It is expected to offer the information to the specialist, scholar and the workers

in this area, and also for the reference of the technical problems research of wastewater treatment plant.

* Vice Director, The Industrial Safety and Environiment Protection Division, Chung-Shan Institute of Science and
Technology.
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i

—_ N igﬁ

Ag—mER PEEMTRERRA#E, YENREEER  RETIERILAEEZE
BRI HBEHBEKEICOMZBREBKEERE —E - 5% ARRWREERAER
BERBAEZESERT RETIEZFHB D BB RE2S O ERERER PO » 7981
FHRERNTAZHIBAFARE  UN2FIARREE  -AEREWEIAF > ESYET
FE@ R HEEEIHERA > TRHERESTEREHREE « 5HRA TR ET
HEYERAERE  BRUEEEHE  HUFHHE+2EF > HETRCEHRHERAKRE
BIEE Y - FEABRE TREFERIZE » BRE AR B4R R M 2 B 28 R 8
B DEEFRSE -

=~ B E A B BRI

ALEBRRUEERLOH A (batch process) HABEMBGRKZEE - UIRSEGHIE
BeRR HRNBRHEFEARE  EMHSAREERBREZE S L - HBEKZEZERK
RER - 8%~ @ﬁ%nﬁﬁ%ﬁmﬂﬂﬁﬁﬁﬁﬁ AREENREHEERERBEAK

95 A 1 o
w | amm = xmmE | —=|x #w]——=1"

o [zl —=[(g &|—=[x w|—=1"

e [ =g &#|—[x w|—="

W | e | —= éﬁﬂ%%% —=[peEg | ——=C
s
%

P W REBEBEB R KB
L-RIFEMHARELAREBRT

M1 EERZXHRENERBKRER

= R

3.1 BEEAKER
ARBAEEIENLSE—WERBREK  BR2BK SRBAERBEBROKE -~ &~
B HEW BERDMINEERR > SEBRARHAEORIFR -
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Rl BKEBRRGTR KR

Bk EE oAt k& Bk E # ik E
R i B K 120-150m3/H [$8 BE e 0.067m3/H
g R EK 50-60 m3/B|[EHBEER 0.067m3/E
AR K 40-50 m3/H|BERK 2.0 m3/H
7K 85 g ¥R 0.067 m3/H |Bh % HE FE 0.12 m3/H
7 0.067 m3/H

=1 g 262.455m3/H

3.2 BEtEKKEHE

ARBKAEGRED T EEREME - CREFEE - BRHER ST S8 TF -8
B~ oREET - REET - BT - AESE - MEREARKAYE - HEKKE ST
RMB2HR - BRPHERTH > DRET - AT WETRAERTESEABEREIE
Fg > WaElele/s TTHREAEBRAUBRER - #RARAREHEOREIERE > HE

#100mg/ LT -

*2 WEIRKKE

g 7k 2 J# 53 REEE pH
8 i A2 HEa&BE T (Cut2, Al*3) 50-100mg/¢| 2-12
g H A& (Cr*e) 50-100mg/¢ 2
7R &4k ¥ (CN™) 10-20mg/y 7-9
$E(CA(CN),), $E(Zn(CN),) 5-10mg/¢ 10 -
F A Hg 10-100g/¢| 0-7
S BF, 10-100g/¢| 0-5
S As 10-100g/¢[ 0-7
] R Pb 10-100g/¢] 0-7
HETR CGOD 1-100g/¢| 7-12
i HE W COoD 400mpg/y -

3.3 AMEESAKE

AFKEEBEFRMBET CHEHGREERAKE » IRIFR MEREEREREHEE

BT U E8TFRMAKEE -

#*3 FHMEREBRKE

H E] e = | =] #

rH 6-9 Fe <1.0mg/¢
As <0.5mg/¢ Ni <1.0mg/¢
Cu <3.0mg/¢ CN- <1.0mg/¢
Zn <5.0mg/¢ Ag <0.5mg/¢
Crts <0.5mg/¢ B <1.0mg/¢
Cr+6 <Q.5mg/¢ F <15mg/¢
Pb <1.0mg/¢ COD <100mg/¢
Hgt <0.005mg/¢ 38 <50mg/¢
Cd <0.03mg/¢ EEE >15cm
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9~ BEK B s B H R

4.1 BXREERA

BRKEE fEeRBLEARCEE R EY L EA > LR RN (55 R F
BrAE  kEBL BRIRERESEEIREEIST  DREEERCBRIFELES
F - AEBREAKESERLTRE  FAAEMEREREN T MEEMM SRS DEy @R
B MEMBEKEERE c MWBEKEERBEAESERAEE B > RAMEEZEER
W o HBERE RO TMLE
L. fT AL B R 7
2.2 [ g R B
3. 3 ¥ 75 v O30 R
4B F A5 R B vk
5.V IR Ak
6. i Y8
7§ T R T

4.2 BIKEIERE

AEREKEEP OCRBERBMNE 2R -  HFEECBEKERESE  BREBRERE
NE BEBRREZEGEFAE ERAREBZEBFITENFSBEKKERRFAECH - FEK
SRERMBUSHN B KEERENEAEF -RIFEZ > TRARBCRRETA
EHREESER - Rt REZREASRARAMEN LREENAE  RES SR
EEERFEN RS ERAEBER A ME AT RESS -

4.3 BEFERIFRERA
LERWE 7K R
BB AR s TESECu . AIEfHEZCd ~ Cr*3~ Nizr- Zn2 . Fe3F Pb &
BEF > BRAIPHEFASHE S ReHI~ 104 H B IR - FRERMEFR 2 7 #E A NaOH -
Ca(OH), FNa,CO, FEH - HMEpHAEI~I0 B REREBLUACEELERE > B RBEAKR
e > FRETIURLEEE » UBAPEREBR EMELE -
2. 88 RIEK :
(DEFRBAPTETERGBAEE(Cro) > HIBRFEHRS0~100me/¢ > 7 H B A FHE
RIRE =M% > PLCr(OR), BRTEE: » KB T 2w ¢

4H,CrO, +6NaHSO, +3H,80, — 2Cr,(80,), +3Na,SO, +10H,0
Cr,(S0,), +3Ca(OH), — 2Cr(OH), +3CaS0;
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(OBEREZHAREZA S —BELEREN > B SBGHE - LEEEGEELHE
B Az (ORP)RYSE 4250 ~300mv » pHEEFEHIF2~3 » S 18 2 A28 > 75 B bR 70 3¢

SR 97 3 3 B RO A R

BRI

TR BEEEEKAT ERIBRE AT AT BRI
BIRE J/ l PSR || 8B K £ b
— btcA
Rkt == [Cr*0CN PRy VTR | —— a
BETATR : pHEFEEfE = | V5 VB M EE Y
SRERTUE e | — IR 7 #;h_lﬁ BT

oA | = BWHE =]

CN g TSR RE

_ W W oA
CriOoN B | 20|

= | %@ 5

BEAREH ==

i &

i
s

cr oo msky

M2 |EBWAKEERES

3.EREEK

(1)EZEBmASEHCN H10~20mg/¢ » CA(CN), B Zn(CN), #55~10mg/¢» CN
EH—BRRZBRAKLE  B—BREEBRREEGFZCNBIE B BARTERE

o Haof@BRaTrs:
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— B K E — B E
[ e

CN‘/]\ CNCI CNO ~ T Cog + Ng
NaClp NaCl0
BB R IEHST
pH :10~11

ORP:350~400myv
BB REHRME

pH :7~8

ORP:500~650mv

(DRBLECNRPZNIRFeBRELEY » R PEHRMANa,SH 4 i AFeCl; » W4
Fe~ CNSSHEEAMT ZRIE :

3Fe(CN), +4Fe™ — Fe4[Fe(CN)6]3
P Fe504 - ZnSO4 K Fecl3 » HFERE :

2Fe(CN) > +3Fe™ — 1:"e33|:1353(CN)6 ]3 \
Fe(CN),™ +2Zn" — Zn,Fe(CN) |
4 RARBREBRE
(DARRBEBRRERL0,100g/ > MMREEERMAERE > IERBREEAIRE
B R ADHAATRARNEBHERES  ERARBEVRIFKBECEEE -
(D) Eai R F 4% 2 BER IR - M{THRIINaOH R Ca(OH), E R BFBEHEE M » DA
BRER 2 AR TL R o B -
5.EARBERE
(DARBEREEHEINCa(OH) B EEMEHAE > EHBRCaF, ko -
()FECaF, v B » wHhorEERzE - ﬁSZ?Iif?&ﬂﬂAlz(SO)ﬁ%%%ﬁui%ﬁ?&%?xiﬁﬁ
IE °
6. RIREREK
(DAEZXRBREBETZELIO~100g/ NMEHETEEESER A HEMERESH
¥ BHIACa(OH), - NaOHE FeClE R HpHW » DIET RS BEER -
(DBFEHRNEEREHBERTE - BHEF/AsRI~I0ERH -
T MARBEBER
(DMFABRERNARAEEGELIO~100g/r HEHRAEHNKEE  EERNCBHREE
WEF100mg/s » AIF|AEHKE 2R L EE > BIINaOHmE Ca(OH), 38 » FHE R
Pb(OH), ¥ -
(MR EEBRREEMBEAI0/E > FUERIREEEERITEHE CRBUNEDE
BRI -
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8. B T i Ak

ARBEAREECOD > WNERMER > BITENRELETELRREKIE  DES

Fee A B 75 He g -
9. ¥ HE % K

ARBAREGCOD R ERY > THREEEREH -

10.. i 240§ /6 R

ARARGERENET  LHFEEHER > BHEMCa(OH),®NaOHE R TR

A~ BEK BRE AR

i E AR g #H %
i 7) H 1  |5m3, RCHEEBTExpoxy
i 7k Ff 1 10m3, RCEMEHExpoxy
fif 7K I 1 30m3, RCEBEHExpoxy
AR EZRE 1 [6m3/hrx 10mH x 1Hp
A FHERE 1  |7m3/hrx 10mH x 1Hp
kB HEEE 1 30m3/hrx 10mH xX 3Hp
EIRAE 1 3m?*, (RC+FRP)
ey 3 3m3(1), 10m3(2), (RC+Expoxy)
T 3 1m3({1), 4m3(2),(RC+Expoxy)
R FI 4 1 10m3, (RC+Expoxy)
g 2 3m3, (RC+Expoxy)
[t gie] 1 [3.5mx3.5mH, (RC+Expoxy)
ThE 1 |[6mx3.5mH, (RC+Expoxy)
h ¥ ik 1 6.5mx3.5mH, (RC+Expoxy)
ER A 1 10m3, (RC+Expoxy)
5 ¥8 it 7k B 1 SP-650
$0 R R R AR 1 |RETEC-6
[ 7% B AR R BB 1 |RETEC-6
ghvl4d ~ Hg ~ F -~ As 6 2m3, (FRP)
BB - BERRS o
fi Y BT Al —
#% - BB EAREF 3  [20m3, (RC+Expoxy)
[ K B A — |pm3, (FRP)
R RR A 1 {2m3, (PE)
A iR R i e 1 |0.5m3, (PE)
NaOH, Ca(OH), {7 2 [0.5m3, (PE)
A1, (SO, frtE 1 |2m3, (PE)
NaHSO, {718 1 {0.5m3, (PE)
NaQCl « FeCl; « HCI 4 2m73, (PE)
RNa,SHERETERE —
Polymer 78 ' 1 2m3, (PE)
SRR B 1 0~14m3/hr, (SS+Expoxy)
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HCI « NaOQHZE#% 2 Jo.61/minx 1/4Hp

FeCl~ Na,Shl%E4 2 0.61/minx 1/4Hp

NaHSO, 1 ZE#% 1 0.121/minx 1/4Hp
Ca(OH),nEs 1 Im3/hrx 10mH x [Hp
NaOCI] S 1 [0.0241/minx 1/4Hp

5 kT pE A i S8 AR 1 [0.121/minx 1/4Hp
Polymer/d S5 o 0.06,2.01/minx 1/4Hp
B 2 [2Hpx180rpm

B AR 3 2Hp(1) x 7.5Hp(2) x 180rpm
EEEAE IR R AR 3 |1Hpx 180rpm(2), 1/2Hp x 180rpm(1)
ok 3 S R BE B AR 3 |HM-155(2), HM-135(1)
ORI R 1 7.5Hp X 180rpm
SAHEBERE 2 [|2Hp x 180rpm

V5 IE R R AR 1 7.5Hp X 120rpm

NaH SO, i 2 1 [I/2Hpx180rpm

Ca(OH), 1 2Hp x 180rpm

SEEE T R E AR 1 [1/2Hpx 180rpm
Na,SiEERE 1 [1/2Hp x [80rpm
Polymerfd i #F 4% 1 [2HpxI180rpm

lah 2! 6 Js vk (3R R 1 [0.26 I/minx 1/4Hp
RARBEBEERE 1 [0.14 I/min X 1/4Hp
AREERRERE 1 [0.14 I/minx 1/4Hp

R BEAREERERE 1 [7.5 m3/hrx 10mH x [Hp
B S K R 1 0.25 m3/hrx 10mH x 1/4Hp
ERBRKERE 1 [6.25 m3/hrx 10mH x 1Hp
BB WREKEER i [0.14 /minx 1/4Hp

FR i BR K RE 1 [18.75 m3/hrx 10mH x 3Hp
As, Pb, BEEBHHERR 2 |0.14 1/minx 1/4Hp
mABERKEERR 1 [1.4 /minx 1/4Hp

YEEB TSR E 3 6m3/hrx 8mH x 1Hp(2),3m3/hr x 8mH x THp(1)
75 eI 5 3R 1 2m3/hr x 10mH x 1Hp
RABERBLER 1 5m3/hr X 50mH x 5Hp
8 1 1.8m x 1.8mH, (SS+Expoxy)
1 i I |30m3, (RC+Expoxy)
it pHE 2 |DKK

S L ORPE 2 DKK

2 & o Hi 3 |DKK

B R pHE 1 |DKK

B EMORPE 1 |PKK

R pHE 1 |[PKK

B #p H & 1 |[DKK

2= R AR 1 |760 ¢/minx 7Kg/cni X 5Hp
M¥E - B A PERIEE 1 |—=

LA EBR - -ERETLE 1 |—
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ARTEERHEEFERKETIEF - MEESZEIFMBE L » WETAERITREHE -
HOREFHEE - EHRE  ZAXARKBITTZIAKBHRESRESE > L AERBSERNE
AFiR - SHERET BAREMRBEMBZKE » TEFSREBRTREIBUE
# > JRAEE| 8T FE R AT -

®’e EEAMEHAHBEBER
W EIEHE o R AE Gt RS PR HE
§24F 874F
pH 7.4 BEZE424.1 6-9 6-9
= R e >30cm BHE=ZEC201.1 >15cm >15cm
T 8. 0mg/l BEZEC210.1 60 50
S0 0.88mg/1 BWEEC413.] 15 15
7l 0.22mg/1 BEEC404.1 1.0 1.0
pEEs g | 15.6mg/l BESCS515.1 300 200
&AL 0.005mg/l EEEC410.1 1.0 1.0
7 IEEE 0.10mg/! EHEZEC3I20.1 0.5 0.5
i <0.005meg/l [EB{FEZEC330.1 0.005 0.05
fi 0.003mg/l B{PES3114.B | 0.5 0.5
ot 0.003mg/l BEEC301.1 0.03 0.03
b 0.12mg/!l EHEEC301.1 2.0 2.0
£l 0.05mg/l BEZEC3I01.1 3.0 3.0
s 0.1mg/I BEEC3I01.1 1.0 1.0
o 0.02mg/t BHEEC301.1 - -
2 0.07mg/l BHEEC301.1 1.0 1.0
& 0.01mg/l BHEZECI0.1 0.5 0.5
e 0.395mg/1 BEEC301.1 5.0 5.0
VB, 18.2°Cl BEEC202.1 <35°C <35°C
fESE] 3.74mg/l BWEECS01.1 50 30

S O M S 1 B AT -
£~ FHBH G T DR R R S

T KREEBENRREY

BRERPERAKRE » ATEABR - 887K Llon line) FBARERRMRE - BRTTHE
R oAWK WO BBEREXNE > DESEEREFEZH - REERE
WOERE REFRBERESSHODEANLCESR - HRESERTFERALRE -2
WEAR - BIESERBARKE -

7.2 BRAKKEREEHR
AR A REKBEREBAECSHALGR EHHXTHURRGHS - L HEBER
HUNEBFERAEN  DEESFARERE  THEEABATIAKERE - WRFARE
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B AIMBEREEHMEEBERGE - KL ARESME2EENES » HiilAE T
& B8 T B AR AR -

7.3 BMEBRENE

LEEERETHEPESRMET  HaARUEERMAEKEL - HREZRSSEER
BT ERBETHEH_HRAAREERN  HELRMENCHECEERFNE > BRET
HeBHEAMGESH EARL  SPE-HBELIERE SRBREHRBEH TH
B B EZRBELERNERR -

BB ARHAREY  BRBRE - BRI ZpH9~10EREL] « KRR EE A KR
kg @ B pH=10.5KF » CA(OH),B) Ksp#y 5 5.9x 105 » Al Cd> 2 8 & 49 %
0.006ppm - WBEITRABEMFELGE EREELE2AX  REKNBRERFREMZPH
EREREED > BRIESHER » FEOKZSBREYER.03ppm » ABRBREFT -

7.4 BEIKBREBREFE

BaBERKSRE-—BRECEEMNE B —SEANEE FESETHKEREER
FREZE HEEFRZEBSHEELEE  RAEFLE THERFRER - B AEET R EEE
HEHESBREKZWE  NEBRATINARE _EEE T REEEETEEREL
AEREEER LEMECEAMEEY > BH AEBETB®R M - WHAERSZ&S
METBEEEL > TEBEMEENR FWRCRACERERME » HEESHRAK
ETCTER BNBEVSEAMEBERIEEBKRECRKE -

ARE -

ABEHRENHBIEMEREEENERG  ANREGAHELECEN  HERR
HESOMc BBRBEAREE L BR2E2AFRELE MERERBE T > BSHRIE
WRE  EREIIR N EENRARHCER | BRFIKRERETSSTERRARE - [
MRERAME FAREBTHEWNEHNERRELF  SRIDEESERER » HREEW
ERBRF TEGSROEHEBAKEEEREWREEFALRE  FRBETLEETERBR
Mo DRTEARBAEEEEB KRB CRE -
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TRECES ESREY BSE* BEMC ERET

i

AR EE ¥ (architectual anodizing processes)FiE A NBEYW I ES 5 S /Lt
% & W% (spent caustic etching solution) F & i % #8 BB ¥ (spent sulfuric acid solution) »
HP XL BRELERA  BRNBEEANMINESE HRERELEAREESAL
RBRESE  ARENBASKER  ERREEEE  HEEAMEEERE6HER > SR
BIRBE - AREFHAB A SREN > MO WRARYRBRAES » RIS~105CRIESS
mho BRIBEMBEIATIPT » H1038 2 858 F 22 #6E J7 (calcium exchange capacity) ™
Z180mg CaO/g » HEIWHW it T EALHEI~5% » TREMAEBRER - £WEH
FCERACEFAEJONKRESLHF ETHSAREEECHORES  XHRETE
EWREL  FHRORENHEEN  SRRYEINZHANEE - BEfMERBEEAFACH
VEHREMAIBEERO W EER  BSRTEHRBREI~SYHWESAMMBKI00I £
FEAREMPBAE20~30M - | FAEHNFH120~1408 T -

[RE&E ]
1. (R 2. AhBENE 3. 4ABWA 4. SEAIEIK

Y OLEEWHREREAE LERRAT
**EREEROARAH
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Utilization of Spent Caustic Etching Solution from the Architectual
Anodizing Processes

Wen-Ching Hsu* Chin-Tson Liaw* Shu-Ping Chen*

Hung-Lan Chang* Rue-Ten Huan**

Abstract

There are two major spents produced from the architectual anodizing processes. One is the caustic etching
solution containing NaOH and NaAIO, ’ the other is the sulfuric acid solution which contains H,SO, and
Al(80,);. Neutralization was the conventional method for treating these two spent solutions. The most serious
problem by use of this method is the generation of great quantity of sludge. Moreover, NaOH and H,S0, in these
spents could not be reused. The spent caustic etching solution has the most amount in these two spents. The
major purpose of this study is to recover NaOH from the spent canstic solution by synthesizing 4A type zeolite.
The recovered solution containing free NaOH about 3 ™ 5% can be reused in its original process. In this study,
not only the resources of NaOH would be recovered, the valuable by-product of zeolite would be produced as well.
Moreover, the optimization of synthesizing the zeolite was obtained, and its economic assessment was also

performed.

[ KEYWORDS)
1. anodizing processes  2.spent caustic.etching solation  3.4A type zeolite  4.recovery of NaOH

* Union Chemical Laboratories, Industrial Technology Research Institute
** Shin-Cha Aluminum Co., Ltd
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EYEGERSE REGVXK - ERHENS/AEE  MEHB BB+ o2 L8
ERELEREES  HEGEEHRNANRESE ME RE - BORIESHENMH
B RMAMEBBER TE S > KRGS0 TRGA AN RGEERNEohE N EET T
ABHAIWE R BT RBRA RS - HERSENEN MARERERENY
MHBEERIFRE  DNGBERERIGNREE  HLEELETAENEBER -

FAEHMIIEGREERSFRERBELEYI2ER  BETTEAMAER BEHE KT TEE
EHL2000  FLEKETMEEHEELESHNBMIARKEERE > SEFELE3.600M
SRR WREFELERE  HUARASEEROMREEFANLE ¥ 21K
REHREFEZNLE  BHEZBERTHVERMSHEREEENIAR GG LR KE S
o SERREEBRE S ZMAES RSB E Y O RMER - HRErTE R E TE
BABERNELERSRERBRVELE - KA TR DS 5 B0 el B wEfT R
FEREIERBE CHRMLHARE -

= pteEE TREE S

EHBEREIREIECORMES  BEBSCRERREEZE  B—BRiiEE
BEEERLEZEREM  DEMELBERETS  LEEATDBEENESLPBERE X
EHeW HESLMHBESS~T% BFETWEMEELZ > MABRTESETHES
o W it SRS Al B B > R MR E R - B 4 5 W T R B T BE K bR B R R
TTIRE  E_WEEBEELEREDERBRBR T ET > BRBRRBREHI0~20% » BREAYEE
o FiBETWESREEHEN  MPEERNE > RIEROTBRABE » HWHEER
BN REEREEER  BEEERSZNEEREAENEBEENRRS » BHERMYIKHR
BERREG E-HMEREREHAEHL - BEE > EANERTITFRAATHT - ALK
HBEKEMEEE  BIRERBERETEZ R EEH -

BEEE AEEMTIEENEREREMRENALKE - R ETIE R L E R
fg > R —EERLENRE  EABERESEXOTHR -

Al4+ NaOH +H,0 - NaAlO,+3/2 H,
NaAlOQ,+2H,0 - NaAl(OH),

PEEeEEZEMBAGRETETEESEARE  REHIVR -—BHFELENRL

¢ (amorphous alumina) » HEAMBKA LK BT ¢
Al > Al343e—
Al3++3/2 H,0 — 1/2 Al,0, +3H+

BREHEEEH (field assisted dissolution) R IR A AR - SRR T 3
EEMTE S ERRSSIE > Wk AFETH RN DUAREREME -
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6063 28 & &

5~79% NaOH

10~ 209 H280a+

# Al B8

H1 SBNEEERETRIEE

& AL 52 55 Bk B I R 4R b B9 i 22 57 1 05 TR =K vl T R o e R AR R o 4R 19 9 o A
o R BERR o YR R R R R 0 AIE 2R o bR DM SE PR A A EE 42 0.3 m3
HI BB X R 0. 01Sm* AR - SMWEFERMI2EMEPIEMR - FEE 6 Bela R
B#536,000m3 » SEFEEAER1800m3H204% -

SEAF B, | SRERICE KB | BRERRE KR &
{ !
EERHZINR REE W
« NaA1(0OH)4 - Al2(804)3
» NaOH » H2S04

B2 BBARE IREMYEE SRR AL REEH

=~ SEAb o Al T B R B B T vk L

3.1 HFE

ﬂa%ﬁéﬁﬁﬁ;}fiH’ﬁﬁ%kﬁ?ﬂéﬂiﬂ@ﬂﬁ%%%%ﬁﬂﬁﬁﬁ%#ﬂﬁu?ﬁiﬁﬂi » {5 5 B9 F BR
%%ﬁ?'&%ﬁﬂﬁﬂ@ﬂﬁ@i@ﬁﬂ@%%@iﬁﬁé » IR T E AR REPHE R A E B K
BR¥E  HRHE SN ME 3R -




30,000~40,000m
| el |~ sl |

—‘?-E%”
10~ 204 gﬂ 7K* il & 3,000~4, 0009
g; [ wmen | | phiedEE | ;;
'
gﬁ—] A ¥ | | NaOH | %
=

1,000~2,000m

[ EEEAsE T

B3 FAREZETEHE

A REREERBER T EHEER R H P NaOHEH,SO,MMAGEE KEER
e BE S > mRENMSKES » UEREBERE -

3.2 BEXRBMSSEILE
FHH#F(Bayer method) 2 —~E iR KB ELS S BN FE > —BLEIGER
HEHERE—CRE MASSLEELETHEARMKEEETENLE  EABRE

HEFW TR :
INaAlO, + 4H,0 — 2NaOH +2AI1(OH),

G A A Oliver R ZMMETEWA B FIBZERLETMET » MARME
SR FAMEE1,300°C A ALENHK | MRS R U BB NP ACE B
BIFURHEE F > A5 ~ 57 /A FF -

B A0 B SR BB Y B A — A R AE TR A ABE 129 0 HER T 2B E KA R LEA
A 0 7807 A 20 YL CF O R 6 BB M 0 L U PR 25 96 PRI KR LI R AL AR B
ERCHIE B AR

PR o 0 B B2 B BE ~ A A7~ T DM A 8 L SR 8 M T O TR
A EMBEREARRGAE ANRZERAREAENEE  LAKERRRER
BF o B4 WA B H R W B B0 T A U 8 AR B K
FTHF AT -

3.3 BEERZE
BRI B B L E R RERAR G SN > B¥ A (zeolite)ME B » BHILR
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B4 BEZEAGROSIEBFIER

BABREFRNEYRAKEIOOSCRENTELIANG OS> BERS ¥R 8%
EIMETERENR  MBEGUARERDBEIE ) EXAEEME  HERKRENEA
5| e

boedi|

45% KaOW l I {RESRES
T R

X
(&7 || i |~ oea)— (e |~ L |- mga | A
f HEARA
BEN

SR
. AR
g
ERA AT Ll

Hs #HEARZETEHE

BER—RBELBHNSE B NS4y BA-ETEAVENERBHOERESE &
BEXAHARDW RGBT O SR EEATHRNEERSIO/AIO)FERK - HitE
7 B T B B U5 ok A I T B R A IR R 2 4% B 7T #8 (secondary building unit) > 41 6 BT
o REBAREZRETBYESTERERER  MRI1FR - HREGE LS MHFEE R
MAR—%% TETSTFHORKESH  REXEBRELS T - FH2 7KK B T ER
RAFHSFRSEEML - AMZBRFNEYRASR I ARIALGE - ZRTEH
FD4R(double 4-ring)r ZiR BT EE o -cage M RE IS /8H - K/NB42ANE
el METHR > URANERTSHEF > WHEA PSR ARE  MEIHKLKE
B R - BB S AR AR SRS NAREERAREA - R’
HEAANARE AR ESTEBOEEERRRNIS FEAD FEH P ZBBGELR
BT R b S MR B 8y A0/ S FRINH R H, SH 44 AR ¥ o 7 6 0 M T 3 2 B 2L
B9 H Y+ T H, Ot & 4 O W 0 =2 B R KRz i my B Y -
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Rl AOKTRAN_-HEABEGBUOEAREXE

Group (Secondary Building Unit (SBU) W oo E IE
1 Single 4-ring, S4R Anaicime, Harmotome
2 Single 6-ring, S6R Erionite, Offrelite
Soldalite
3 Double 4-ring, D4R A, N-A, Ek-4
4 Double 6-Ring, D6R Faujasite X, Y
5 Complex 4-1, T,O,, unit Natrolite, Scolecite
6 Complex 5-1, T30, unit Mordenite, Ferrierite
7 Complex 4-4-1, T ,0,, unit Heulandite, clinoptilolite

D

B7 AMBASTHAMEHN

4
/
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VY~ fle 32l P e R A 43 B

AU EEERRLFNELEWMABBETHROONT  PFNEECEESE
MBEREHBE SR LMRORIAT > MSEFHEA1e/0 - HBEPLH6.49 » R

R LHERTHE08X -

2 MR GG DA

SATEE th & E Mo R i B W
£R Tk A (8/¢, Al) (9%, NaOH) (9% - NaOH)
No.1 35.3 6.0 1.3
No.2 42.5 7.5 1.7
No.3 41.5 5.9 0.4
No.4 41.5 5.9 0.4
No.5 43.0 6.4 0.6
No.6 43.0 6.4 0.6
T 41.1 6.4 0.8

T > BIRAL B HE 5 R i b

5.1 BOEREE

BMAENEERPRERNREEME > LIERBEHEERR - WAERNF
BERMRAEMARENTRHEAER O > HEERLH  AREHFEADTH

™~ -«

12 NaAl(OH), +4Na,O * (8i0,);+7H,0 — Na ,Al,,8i,,0,, * 27H,0 +8NaOH

5.2 MERERPHFHER
L. F e R e

FHEFAHESREMEMTBRERY RNERECNLEBARERES » RI5C~
LOSCTHTHEAERE  BMARLORETEHRA N  FEHAMMASREN4AZR
Fo MERESES/MBER > LRFREWBSHTT - 1§ 8RB MK Ry ma 5 H
R@P-101 R P-1028% ELLAIF ARG HM-101 » HEEESRKEBR  BEMELIERS
FER-101 > JTRIRKEE » BASke/cm? (eI IR RHBIMAETE R KIE » MIERK
B L HE A L MS-101ETEIRO M - 4ARPE RS 5 B E U B B 77
MD-104Fr A REMAEER  BREHARMMEE- 10 FHZR > SRR 4A

BYE -
2 MEFHE

R LR BRARCRENEWETHARIFT -
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24 R
Lok |
Es My EEELCAEHANARES
#*3 MABHEBERILRFHERFER
EH|E B % 2 wmo=
SR A1,0, | Na,0 | H,0 Sio, | ¥ &
(0 1.10 | 112.0 | 123.6 |2264.4 ' 2,500.0
(2) 1.45 60.1 | 247.1 | 131.7 438.9
(3) 1.00 1212.0 1,212.0
(4) [.11 60.1 |1459.1 | 131.7 1,650.9
(5) T12.0 | 183.7 |3723.5 | 131.7 4,150.09
(6) 544.8 544.8
7 112.0 | 183.7 [3178.7 | 131.7 3.606.1
(8) 1.05 7.0 96.9 [2821.9 2,929.6
(9) 395.5 380.8 676.3
(10) 295.5 295.5
(11) . 380.8 380.8

5.3 UMM ERRBRES

1. REME
R HEMEM 450N > FHERELSEREIL Ig/HMABRS M RRT &
» PSR < MR A T AT

-149-




(D) AF(waste etching liquor receiving tank)
Sm3 x Iff

()& Rl Br {8 (secondary material reserve tank)
Sm3? x 13y

()b (mother liguor inter tank)
3501x 14

(P HE R (recovered alkali preparing tank)
Sm3 X 14§

(3)E&E M (mixer) | FE
(6) T FER Shi (reactor/crystallizer) 5m? x 248
(7))BE [ i (centrifugal separator) 1 EE
(8)ZR i (pump) 4 #f
(9)E ZE (motor) A IL25HP

2B R EE R

(DEEFEERE. ... 5085
(). ... 2208 75
Gftmime. ... 10 8 5¢
(4)ERIE....... 20 8 %
GHEEBEIE....... 2085
()L ARTHE....... 208 5%
(Tt H.o.o..... 1085

art GFa%) 3508

7N~ B B R R

6.1 {ER G2
ORI B ISR B AR UEBRG T ZERMRAFR -

=4 ARBEEEZCBRER

) EHE(%)
Al; 0, 28.0~28.7
Si0, 33.0~33.8
Na, O 17.0~17.5
jH20 20.0~22.0

6.2 ESBAMB 24
ERMBGHEMBESB IMUSNIBERNKROF~  fecESBEEHEER - A
EEEZRAEZHE -
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298 . 5 - 88

182 .51 ' : - 7a|

156 .4 L &0

136.3 - 50

184 .37 ' - 4B
78.2 L 28
s52.14 "’AJ \M } U\ 28
26 .1 W \"M/V*WLMM,@M_ 1a
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&S AHBAREEEFIMMER

SfitE | ST A E | & & (%)
Ni ICP— AES 0.0001
Fe ICP— AES 0.0160
Cr ICP— AES 0.0018
Pb ICP— AES 0.0369
Zn ICP— AES 0.0008
Cd ICP— AES 0.0006
Cu ICP— AES < 0.0001

6.3 X-Ray&E & o247

BRSO RX-RayBH W K BEOBEIF R - @i E4IAREHEZX-
RayfRet R RLE > MEMRBEHEA20=T 24 30" W EMEREZENE > WE 105
o ERERZMARERETER O EBIANGA ) BREHBE LB T ST W E &R
W RE A e s 39 @m200cps » R AIREAG M I4ARMAHHEZIANBLEFHARE
RS - BRATSRBAE <X-RayiREE R TIAR B g2 RN > GRELCHESN
BT BEVEHEFREECREAETHYEL  HAETSHE/ARBRG B -

6.4 BUXEIEHBSH

MR E TR SRR A D TRER BB NERR BTE—S THE
F 8 20 B 2 R 2 W T O G L T AR R R K/ B 7T 4 R T SR AT -
SHBREAHERABHALBENIRERERRESES > NETRHRET EMe
MR HERNEAIRBAFGT - HEHESRTAREL  HHEERANEI~4
MHEHEBI~3e  SRZBEHESMELTERMA > BHEERRD F AR EL
19 5 AR RS PR -

6.5 WMFLMBEH 2
BRI EREMETE4IAR G AL NER SHR S FIRENBE KT ETHRFHE
FIE > HiERMROFTR > WRPBAHEMIOSHE T TRARR180mgCa0/g > KT
AATIM A0S @2 5l T RIAEE209mgCal/g/h > RMI200 BEHRMEBLBHEHETFXAR
HE220megCal/gll bk » HILTTHATE < B FREFEEKRE - BNEERRDHEAGR L
FErFEray160mgCa0/gy K -
=6 LT IEMEE AT

& EREE
CEC 104% 304 604 1204 1804
i Al
T A A AT 209 226 226 226 226
& e G Bl A 180 202 212 224 224

CECE#BE F2#iZ (calcium exchange capacity)
HizfRmg CaO/g BRZAR M
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Operation and Management of Chromium Recover System

S.J. Wu#*

Abstract

Industrial Development Burean Ministry of Economic Affair set up a " Electroplating Waste Mixtures
Treatment Demostration Pilot plant " in Tai-chung Indusirial bistrict to help controlling the treatment of
concenirated wastes. This pilot plant was built to collect and treat the cyanide and chrome waste mixtures of
highconcentration from the electroplate plants in Tai-chung area .

The concentrated chrome wastes were conventionally treated by the so called " Reduction-Neutralization
method " . After treatment , the effluent was clear (o meet the related standards , but a serious bulky sludge was
caused . In view of this , the Direct Recovering Chromium Salt (DRCS), a new chromium recovering method was
applied . the sodium hydroxides (45% aqueous NaOH) were directly added to chrome wastes . Then the chromic
acid were changed to sodium chromate , the sodium chromate solution (Na,CrO,) would be reused for chrome
yellow prﬁdnction .

In practical operation and management of the DRCS process ,all of the dosage of sodium hydroxides, the
chromic acid containing in the recovered chromium solution , and the contents of the heavy metals were not
steady . to ensure an optimum condition , a Jar-test was carried out prior to each batch series . To find out the
required process control parameters .

As aresult, the recovering rate of the sodium chromate is up to 94.74% by average , and the total contents
of the heavy metals (Fe, Cu, Zn, Ni etc.) is lower than 10 mg/¢ . The resulting sludge is less than conventional
method , by 20% or more . Consequently , by the above method can reuse the waste as a new source and reduce

the environmental pollution , leading to the economic advance of the whole country .

[KEYWORDS]

l.chromic acid 2.reuse 3.chrome yellow 4 hcavy metal

#¥*Chief Of Pilot Plant Technical division, Industrial Pollution Prevention Center,

China Technical Services
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EE= [8.96 ] 113.60 2.188 1.029 0.664 3.572

12 9,17 | 112.80 2.252 1.002 0.690 3.594
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12 1.864 | 0.870 | 0.574 | 2.792 | 6.100
13 2.936 | 1.086 | 0.696 | 3.176 | 7.894
14 2.018 | 1.350 | 0.778 | 4.822 | 8.968
15 2.023 | 0.958 | 0.536 | 3.062 | 6.579
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17 1.957 | 0.966 | 0.629 | 2.927 | 6.479
ZEHg | 2.192 | 1.041 | 0.625 | 3.331 | 7.189
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1 14.10 7.66 6.44 45.6

2 11.86 5.37 6.49 54.7

3 16.11 9.13 6.98 43.3

4 15.30 7.18 8.12 53.0

5 15.36 5.84 9.52 62.0
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Case Studies in Electroplating: Reduction of Spent Cleaning
Solution by Recycling Filtration and Recovery of Heavy

Metals by Yon Exchanges

Chuon Long Chen* C.J. Chen** G. N.Jeng** Amos Chang** Wan-Fa Yang***

v Abstract

COD and heavy metal ions are major pollutants in the waste water from electroplating. The domestic plating
industry has mostly adopted the chemical sedimentation process for treating waste water, However, the
eliminating effect of this process for removing soluble CODs present in the spent cleaning solution is very limited,
so that the cffluent from most local plating plants fails to comply with the regulation limit of 100 mg/l. Moreover,
the heavy metals present in wasie water, once processed, form metal hydroxide sludge which will incur higher
treatment, storage and disposal costs and easily cause secondary pollution. Therefore we employed recycling
fittration to prolong the useful life of the cleaning solution, and ion exchanges to recover heavy metals.

Of these approaches, the former reduces the volume of spent solution, thereby lowering the organic
concentration in waste water. The latter reduces the amount of metal sludge and makes it easier for the industry to
deal with waste water problems.

In Case One, not only has the plant reduced the concentrations of grease, COD and SS by 83-99%, 40-50%
and 73-90% respectively, but it has also prolonged the discarding cycle of cleaning solution threefold since
installing recycling filtration recovery equipment. In Case Two, the plant used ion exchanges to recover nickel
ions and chromium ions separately from rinse waler. With suitable rinse selection and proper operating
management, the purified water can be reused in the water rinse, or the regenerant solutions (nickel sulphate and
chromates) are also reusable in the plating bath.

As the above resulls demonstrate, metal bearing solutions can be recycled in a closed loop without being

discharged through an effluent outlet.

[KEYWORDS]

l.recycling filtration 2.spent cleaning solution 3.ion exchange 4.recovery

* Director, Chuan Sheng Co., Ltd. _
** Engineer, Industrial Pollution Control Corps, China Technical Consultants, Inc.
*¥+* Director, Industrial Pollution Control Corps, China Technical Consulfants, Inc.
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Catalytic Pyrolysis Of Waste Tire

Huang Chuan Chen* Chiln Cheng** Niven Hunag***

Abstract

Pyrolysis technology, an important technology of energy resource development, has been developed for
years. In recent years, wasicto energy becomes an attractive issue in the waste treatment. A lot of stduies have
been focused on the application feasibility of the pyrolysis technology in this field. Comparing to other treatment
technology, cmmercialization of pyrolysis process is needed to be proven economically.

In this study, a patened catalyst was used in an indirect firing kiln for the pyrolysis of waste tire. The results
show that the pyrolysis temperature is significantly decreased. Higher efficiency, less f_uel consumption and
system flexibility have make the low temperature catalytical pyrolysis process possible to attack the waste

management problem.

*  Chairman, Dragon Ace Technology Achievement Co., Ltd.
=% Manager, Solid Waste Dept., Super Max Eng. Ent. Co., Ltd.
*** Assistant Manager, Solid Waste Dept., Super Max Eng, Ent. Co., Ltd.
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Kcal/m?(Niessen, 1978) » B RREW =S — - HBIESHAESY  ELBEHEER
BERET N SMERENRBEE ST TR - B8 E SIS ERChar) > BRMIR
SR oK B MO IR T T TR B — B 36,600 Keal/K gl g5 i % -

B2FiR c BSAMERIEER - 18 W EEDERILAIE L — T EE > BRRE
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Pyrolysis of tyre rubber, recycle gas as
tluidizing medium

i~ K] Efﬁﬁﬂfﬂﬁﬁﬁiﬁﬂﬁﬂﬁﬁ%Z?ﬁ[ﬁ(Kaminsky et al., 1978)
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RUBARERANE  SREAFABHEERETNZRER > T BEENAE
RN WEMNANFRMEILE > MRIHFR - HENREEY > ESSERER ARG
MEZNAERE  HRHERRKE  RIBEABMBEILE > EEE - B EERER
AR > AR SRR INAREE  DEETET RRRERE -

FHMREORIEREE  RERMDERBEYHBREESHE S Q) HWEmAHEY
BEHR QO)EWEMBAMARITrHER -

HEBTWEEZRN  ERERNEABEREINE MEINREAMEE LIRS KIE
HEZHN HEREZYWHEBROZBERES  EPERRRENEERE -

HE AR REARE  BERBRKCHEEEY » WERFBE B 7oy &
Rl > B E  HEXBEHERRNIERSR T ESHAGERENE » EHWYEE~MS W
T

T <500C Hdp<1cm 5 FE ey
T >500°C H dp <1 cm ERAH L BE WD AR A 5
dp > 5 ¢cm I

dpHIBBEWN TR/ - FELAER » REXKBEDAE KPR TFTHERE > R
FEEEBEMBAL EELE (Indirect Firing Kiln) » EELNFNLIEE » 84 Fr
o MUEBRESCHRAEANBEEYE ROV HEL (Ledford, 1992 BREFHE A,
1994) > 3PP 2 K HF AR R A B 8 b (Traciuk and Ritcey, 1991) -

F2 EEFMAENBABBBAOLEEEShah et al., 1989)

E ¥ B CHE I
7 1 7 T B 8 A BBOR ARBTHREE B & h e
T R I B E R DR [P E B ER RE » % B
B 1E - G
FEBEMEBE UAGRA TR (B AREERE BEENERRE &
BEEG1193°C) R B 49900°C

REBRWMAMAR  EEFTREFE HEIFLHLWREIR
HY BB IR
HEMRRRREYREZFRAE - |REEEZEJVAMAARSREYT
o BREFERFEEEK srGABRER - Mok Bl TR B 0 A AR/

#3 A RS K2 IR Z b 8 (Shah et al., 1989., Figueiredo and Alves, 1981)

Tl 41 AR BREES |RERED RERE (& B |k Bh
EWEH (kg/h) PR

Rotary- \[SYEEE [FEEFP (450-4,500mKHE [HROEME (ShEH

hearth i SR AL pEl | 7.5-9m fgEERAL K

Rotary- |5 - FE [E#E 225-2,700 1R REE |BEHER REEE

kiln A7 ke B B E1.8m | R A
N2 =
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3 7 2% EE IR ¥ tE 8 (Shah et al, 1989., Figueiredo and Alves, 1981) 1§

Roller- (FaZ#ZME WX 900-4.500 /R & EFEE FEEX
hearth R 12-15.5m [EERN |EaEE
e
Roller- |Z&aiffige [#X 225-900 \RE EEEE |FHEEE
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bed B8 R EY [ l10mmay
g Bl 4l
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INDIRECT FIRED ROTARY DISTILLATION UNIT (CROSS SECTION)
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3.1 B
EEROEEAFHEECHE CNEXESHIEF  FENEXRESHESG > =
i An 2 0 2 I B KAL(ALSIO;0,,)(0H), -

3.2 BERE 16
ARERABGHRBMAFERCEEES  EHORRIEEMESLOHM > MESH® -
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60 [

5P m a3

40 -
(%)
20 [~

0 ! ! i
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dp(mm)
Bs BRRREEaHHE

FRGHAERBYEETEE > WES Bk TEOEESE - MERMEE - %
HREE CRMBES FESEROSM, £1.22m, ERGARIATE > SHEH
FEMBIAR TROEE BREWRERERINAEER  LEERESHSE -

BERETT  BASRUBRES  BRIERESRETET  ABIHAK TS
BRI MMELACRE —BATUAE  ABMSR-AMBEHEZMRE - THBH
P BRARBE TRESNNRBET > SFETEREYECBHE > A RCHSH
DAZEHE g5 (Distillation Curve) MTH @E « HREBZ BEEMBIFT T -

*:4 KEEH
Test 1 2 3 4 5 6
kiln load{(%) 10 10 10 10 10 10
Rubor (kg) "8 8 3 8 8 8
% Catalyst 0 3 0 3 0 3
Kiln speed(rpm) 2 2 2 2 5 5
firing rate(°"C/min) | 30 50 67 67 (100 100
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Clean Combustion
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HE & (Thermalgravimetric Analysis) RO HYBRFBHNMBFE MR EE
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4.2 BRNRBREBEF ZYURE

BB RAHFABRIFGRGET  BREABEECEREETHRELNE  SHEE0HAR
ERETREBREERNFRIFESZEBERE  ROREBRYUBRRERBWIIE  KE
ERTERIRE > 68 D AR TR B AE VR 48 58 B 0 A AR 00 S R A -

RS BB H AR ERE S e
Test 1 HEfiBME Test 2 FHEGHE

TEE 22 B (RPM) 5 5
MFRABERCC/min) 20 20
HIRFELIBEECC) 250 200
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WETEECBRECC) 790 630
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LD
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VOlATILE MaTTee~ % oF NITIRLL
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B sl FHSYERBREFE AR

4.3 WENVM/Ash(ERR/ RS2 WE

B9 Bh FIRABAEREY » VM/AshiL{EBEERL > BREREBT  SOBECR
FE > 7 VM/AshibBEZEREB R NIE  WMRBEZFLE  NE T MK EXK
e thhbr FESYRRERIES -
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To Evaluate Cost of a Resin Wastewater Treatment Plant with
Waste Minimization

Ren-Yang Homg* Jer-Song Shieh® Hsin Shao™ Huey-Song You™*

Abstract

The cost of a wastewater treatment plant between pre and pro waste minimization in a resin factory made of
amino resin and alkyd resin was assessed in this study. Wastewater from the condensed process was found to
contain a high concentration of COD and biodegradablility. The process of resin wastewater combines upfiow
anaerobic sludge blanket (UASB) with fixed-film (FF) to meet the 1993 discharge standard requirement of
chemical industry. However, analysis results obtained from the wastewater ingredients indicated that many raw
materials and semi-products were in the wastewater which increased raw materials cost as well as  intensified
pollutants in the wastewater treatment process. Therefore, the manufacturer whom participate in the waste
minimization program yielded satisfactory results in which waste was reduced from 750 Kg COD/day to less than
100 Kg COD/day. Additionally, the wastewater treatment process was re-evaluated afier waste minimization and
was found 1o be the same as the previous one. The key process in this evaluation was FF units to replace USAB,
i.e., a pre-treatment process employed to minimize an odor emitted from n-butanol in the wastewater and part of
COD. Finally, the waste minimization program could conserve expenses related to construction, electricity and
chemicals by approximately 56%, 50% and 70%, respectively. This successful case study would be facilitative in

introducing waste minimization as a process to supplement part of the end-of-piping treatment process.

[KEYWORDS]
1.Waste Minimization 2.Amino Resin Wastewater 3.Alkyd Resin Wastewater 4.UASB 5.FF
* Researcher, Union Chemical Laboratories, Industrial Technology Research Institute, Hsinchu, Taiwan

*+ Research Director,Union Chemical Laboratories, Industrial Technology Research Institute, Hsinchu, Taiwan
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BABRHENEREERT  HEEZFRASREERTREIBFEAZRIEERT » £
MABEHBDWKETRERBCRS ST EEET > UEAHEDBKILESESE
BAEEE o BERBATAEINERR ) +oESRBHREE -

EPRZBKRBEREFFEIFHERR  EFENHERZ R MNERE I HE -
MRELAMARFREARGRERERETHME  LEESEEIFEER - HHAROIRE
KB KECHEER  BRXRASREREBHAMCREEF  HEITEERER
ARBEFEABRHAREARY  BEZZTRK - BHHE  TRABATR IHAGETHER
HEATHE  ERAHAINBRERSHRELETHAER  REAHE G - TUEDHEH
o BRY - BRAPMEBERME  RBE--RRANARESR  HNERFEER BN
ETEEEFFG WHEREBEARBEIEECUBER  REIRBERERERL LR
B AN HEERIKBURRCALEERRMCRERE KR EBARE—F TH
C B HERPGETRE TG HERUTHACRBEETHERBRSE2H -

Z-AHER

HREMBEKEREFFHEHRERNE  KHRGEEZFERNEAREYE  BHRE
R BR WELEREBL  MERRBIRZIER  BRBLRESANRER - B
THRATEEHRBAFENMUNE bRt S ERERNERBRABTEEBE ST
iz -

2.1 REHREN

S 9 Ji L 46 72 I 3RS (Amino Resins) - 3% — FEF R B (Alkyd Resins) - JEEET
W 7 P 5 g A S (Polyols For Polyurethane Resins) B J38 M % 7, /2 M M 5 — 7
BF#ifHs (Acrylic Modified & styrene Modified Alkyd Resins)ES KB IEE HEE » H
BRI B R R EARREERSS

B ARMIBE T > REERBatch) 2T AN > RERERED - R RERK
WERBRBEH NS H REYRERTESRERM > 45k BH R TR R R Rk
» BEBAKEERE > WEIFR HEBAREMGA K SBAKREFEARE B
AELAGREBE —BEARBRHAD AR LY E\ERAME -
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ﬁf* ¢ RIBERA(B)
| LR | [REM | ESCIREETN
HH(1) < Gy i
B (2) 4 l
HRE HUBET
BRI | RIEERAC) -
TS RALER | Ek [ EERK
BN gk
YT ¢ 1 EO (D WHARERHEG(D ) 3. B kAR E RO » B B <
(DRMEERBIO0C  ns /BATH) A+BRS 21
() BB EERHH (D) 4 R4  HIREASERAPTEKGSR - HEAH -
(TR

2. 5FERECL) ~ (D)~ (D) ~ (DREREERRE

B1 EAREKELERARAES

2.2 BkBH

ML EPIRMEERESREMELSRKBBEKEERE - ESEMEES P
 HEHRESE  HREBERESRHEEEN T ERS > IERBRAKESL - RENTHER
HeFR > BROIBZBAFRFERABTESS 28 - (D EESEBAR(CEBRBIBREK
MBEEAERESBBEEK - HE_RBARETHER  HERSIRKEFSTREETH
P MIRIATAR - MRAEAKTAARS > BEHSIREE - PRG - REREETHYWEETERRE
ERREREFEH A ENRERENER  FTEENEERALNBERBHE AR &
WBUETESZ BMAANBHHEEMEFETHE  ERUTMHREIR KB ERKZ
g ARTEESSESRSERASEHAE LREREERCH - Bt - BAT 2B
RBEHEERLS  SREARESCFEHEFAEEREZEE  BRANHHBEN - &8
RS EEETERBREN 2T - '

®1 BELHEKES

15 K AR % ya)
B IE ARk = RE M - R - E TR~ FTH
BEERBERAK HW- 278 BAYRE - 2% - 2HHmEWR - X2
AT - BRI

2.3 BEMEEKSURE
EPIRCBERKEERBMNEERK - BEMABEEEERKNE > mWETREEKE
Bl MEABBESRERNARFARRFEURMAEERRT - RBRFSRHARHH
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WARBEFEHED > BBRAKENEERSTATEHEE > AERBEERREBRST « §
hEBEAEEESIERECEL  HRABRARARFIREMTEEREE » MERBK
WREE TAE S — B - RIS BIRIIE AR AR BB R KEAKEZBEINILE - HERER
AT

?2 HEEAKEENBKEKEREZER

i 7R IR i 45 B B 7K B2 MR B e K
TH B ¥k BB it BWEE [BEEMW) HE RER  |REE (%)
KB 1 0.6 40 1.5 1 33
(CMD)
CODmg/¢)| 277,700 | 66,210 76 384,099 | 26,635 93
PH 8.0 6.9 — 2.4 3.0

LERERNIEEMERAEERSERKKEZBRIEDHRI0%EI3% - 8RN
BB ERAKKEED > HRRBAKTZCODE  HLBKECHBIHRRETRE

WO REHEEE - ,

2HBERBHERECICODERIZEY RREZETWHE - REMBEKRZCODRER
277,700mg/ A E66,210me/¢ > WRHREBETONLAS - B4 » EEBREEREAKLE - &
MAGHEREERES  BRERRES > CODREALIB.099me/ [FFE26,635mg/e » FEE
3% o HNIERACODREXRS » #EEELBERR > BEREBKPCODRE
e BEBSHHEBAOKEETHREG  UEZEESRBRBIAREYE R LFERL -

. KPP HEREREE  BESEBRKRRE > SRERPHEIERS%E - TS
—HH > BREERAKFEROBEEK  REELBKPpHEBIFL2.4 ERE3.04
5

ABERAKPEERBEERMNETE > SERBAKTER —REINFEK  £ETEHE
BeRAFABBRTBHUNETREA  UEZRFBHERERTREBEZNE - B
Btk MRAMOBEEEAREZRBHRKIRES - B REMRD BEKTRR
 ERWBHEECRKERERB S IHFRE

= BKREEF A

HERBABERESRRER  BBEHBAHECBLEBR  HBERAERBRIFCHEIL
ARBBRARERFEGEZAATHSE > UHRTEARREMBEELR  EETRERNE
KAKBEKRBEZEE FLEHHBRBREIBABETRETME  DEESERKEYE
WMeEFTE - TREMHETRAERETFFEHMREZTEMR2FTRATHR2E - BREKF
BT HYEAFRREEERRESERY  LWESFRYWRBUERAEYER ZE
PIHER > WUEE RFRELCE - KBULHES  REURAEYEEFRILECODE
EHlsREk > BAIGEL R BREBKETHRRALEYRBUVTERMG  DREEWE
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@ ih i (Biochemical Methane Potential ; BMP)HIGE G REM AT{T » BB IEHET L
HEA S R (Upflow Anaerobic sludge Blanket ; UASB)H EM SRR AT E
BEE DEEAMEARARE TR RKNIERTS2H - FHoBSRETR - M
UASBR TR AVREEANFARRSRESEREK - BHER > SRS ECLS
RHAEMREHBRESBR KBRS BANFSH LI ERRERERE FLEF - RET
LA BREREEKRE - KEBLBEHNRBKEESRERS BE  EFMHTHEHE
ERAEYWEETEFE RN R EEEE -

Rrfetl UASBIH RS TR TEEE

B2 HEmHERKRERERES

3.1 REEYRETTUETG

HRBBEMAHCREURARESY ) EHHBEARERES THRE > BABEK
CODEEERS > HEERIACEERARE  WERKFZGIIRE - BER » K¥SEE
EBESEAMBCRBEARIBE > HBEAKEBEECEERSRE BEXETBMPR
B B AR 55 5 M 3R Bk (Anaerobic Toxicity Assay ; ATA) » IR EMEEAERBRETH
WHEREVHOBREARANUNELRL  DLBRERRBETITE -

BMPRERATAHBRFRAZERYXEEWERBE 2ERLFR » BAKRKEE
BERARERSIERAKELLAO.6: DMLESHAKNE > BETHFMHRE - BMPREE
FRERMBSAEHR - EEARKEERBMPER BN B EFMAEILKEHERE. O ETHGRE
FELS0%EL - ARBMPERBERUAF+HEY  BTE—SHERKEEEETIH
WaE > FRATA-HacEBETHMNG  ERRWE4F®  &RBHEAKRTESCODRER
12,000mg/e 2 M ERUMHBERN > HECODEERBRKAIBMS BN AL - REBBMP
MATA-HaciH B RE~ BMPEEEREFEHEBKRBER IR/ BEEIHEA  BR
BETERBAKESERY BRIAIBERAZEYFIBEZN - BRBERRAENWERET
TTHE#HER > RARKARBECRBBIZES > TEAEEEEENEG DRI BERE
CERE - -RANEERIBER KERRBRAPSESSAGYE  FHEUEREYWER
ERFEBEARASHRAABRERER YT  ERTERAFRAEBHE - ERILEE > R
HARARECEL  FLAARRRERREERBRPZCARMELATER  LERAR
BG4 W iR BB 2 R -

3.2 MR REBEERAR

RWBBMPRATA-Hacidlig - #RFAWMAKABNBRCUBENE  HAERERE > B
TEBREAASEBERARATEANFERBKRKIRKYEFET  DRERTRREDRE
(UASB)HRERKEWEERESCEELS  DUEIRBFEFHCEEEW - B4 BTHR
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THEHBAKEFRIER  LERREEEIFHAFER Y AIRERBE T KKE S

iEd > MREESHRHEETREEEETHER -

32 EERREET R

HRBEREERA LRABMAGRK(UASB) BB &4 W E EMEEE H g (Aerobic Fixed-

Film Reacton) Bl & 5 - WESFHT - A EBBEEREWT -

1. B s B RS V8 PR e 2 A

BEERALMESERE NN  HBRITHABKEI0cm(L) X 10cm(W) x 180cm(H)
BREERITAA  HBLEHEAEE BEREZMHSBRE  ULEEHIHESE > MU

R A2 BAF -
2 EREY)E A

BREBEMAETRBR SO ABERTHEEHB20cm(L) X20cm(W) x45cm(H) » HHY
BESUAT - -HARAETHRSEBRENR > HILREHESLI00M2 /M? . k8%

1560% 2 HMEE -

<P =
Tank

0Y9000n]

FF

|

b

Discharge
TankK

B LAXRESEFAREREYESHEEREREDR

3.2.2 WRES VAT
IR 4,95 B

BREGENEEWNERBRE CBRNAETE  SRREN20,000mg/2 > FHFiN102 - &

PRI S TR AR R A 2002 3 -
2. ERBR

EREESENEAMKAEETEMSBRZERE SR » FREETS,000mg//
WHSAHA » MM ATREBKETHR BT EREAMERERICETHIIERERME
BM—EBRM CRAFEEYIIBERREERM £ WHETEXZFFETE-

3.2.3 Bk R R Ao B

W R K R TS I R B R K B R ER A K R BRREE LR B0 6LE L Z B AR

THE® > BHREEER/KCODBEEMMFRL -
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3.2.4 HEBEMFEGA

FHRFREMEN TN SHEBREERNBE(COD)RAKNIEHEHRT)RER
 BIAEERARELRMEEERE - #1COD : N: PHERE250: 0.5: 0.1 7% -
WHRMIC00~2000mg/ i IR A ONEIT) » UIEMRREHE R AN pHBLZIBEE D
UERRARASBLE  MEEBRARARFRIRABREAR - BAKFALZRE  EA
PHERENERBRARERKSSESRFALPHER - HBEKER - ERSHEERA R
BIARII~5 1ZH HER/KCODRESEARR » RAARZERELEHNCODEE
RBFE—FMWET >  THENFRHCBERE EHRFUHN  BRERKETBZNH DLEEE
T o EMEER  WHTAKEREL  MREESHRACBEERE » 36455 R LR ER
Es(Jar Test)fT 27 -

3.2.5 BE AL Standard Methodsz /7 iE B % -

3.3 AEREN

HREFRBI T ERERHBEBERKENTHE > UEHACENACCERIEE £
W—EHAGZH#  BEEEHARCREEELIFRFEFEATRE > NHEKETEEE
BRipir > MHEEBER  RUIMT :

3.3.1 pHEHAYEERRLEE
BAKFrHEHAYEERARETAEREER  TERREYRER  ETERNEENRE
MApHE B > MEBRRKLEWRERE - HEH > SRR -BEBAKKEELLL

10

pH Value
-]

1 7 13 19 25 31 37 43 4%
Date (Days)

—*— pHin =—0— pHl inUASB — pHeff(UAS ——>— pHeff{{FF)
B)

Be pHEESDRIBAKZBE
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BB > KEopHEHSEHERE ZEL(TEHT.2EE)  HIEERAEARE R
CETWHERICHE SHARIEERRNrHERER 258 BARERK > 9% M
1,000~2,000mg/¢ XXM ARM(MER AFEHETRBELE  RERREMHCAR)
TS PHZ B BRREBRABRE S > TR B BIRA LY RS KIS - B (F5
C REAENPHEMER GG W MR P ERT IR R EMELBRLES -
BRR LT AKPHEE M FEC.S~8 M FHBT.SEAL  EEAEVEEMZH > ¥EE
FARPHE - TEEREVWRBE LHGE KT > RRHLoHECHERSEIWNE #5884

VIR R RN R R AV EE R AL B HEAEIZ A LA B R R A
e

3.3.2 AYRE R K H CODERRBRE

EBMPERGERE - RREBREKCERBRBH B  CHEEE - EEAR
R > BIUASBHCODZ RIRFARM S > G FEIGE - WE7FHT - MEBHRKEREREBERE
KPP EREDTADBEERMCILHES  HEBUASBZEHAREEEX » HEXE
REBRBHMEFARKYE  FERUEREYRIREA S ERERAGY - HIEHRE
EUASBRFHEREH T > KRB KIRIKRELHCOD: IRBERREREYREZAT -
BMABEBGIHBKIEZEAZREDE R HEETRE  HHCODZ ERFR
JRMNB7HATR - BRREEHFARKCODREHEE N F500~2,200me/L 2 B > #BAMHE K -
HRBEREYEBRER » HOWM/AKCODREL BT MRFE200mg/LLIT » DIFFEBR
IRBEBURYE - ARERBERRE  GETPHN  ARBEEEFESATRET - BEREE
BREMERRR  FIAEAZRERTIE  HESHL  BRANRENRE  FEERE
Y - fE  ERARAKKEBALEHEMEERERH A ZCODRERE - 55 HLHF
MBAN > BB RERESNEE - IEREBERAKE -

4000
Y AN B wa .
o= 1500 i LH]‘LET ;( \1 / ' 1
= g0 ———teaf
S o fPed W0\ /7

500tr o - 87 ——

1 357 91113151719212325272931333537393414345474951
Date (Days)
L‘—"— CODin —— (CODeff (UASB) —*— (CODeff (FF) !

7 $HEFARAAECODREEZRYR
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333 AMEBRETREAGERCODEE L2 MEF

BB 8hEs BREFMEBA > UASBZ #85 & % (Volume Loading) /) ¥ 1~
4kgCOD/m? - day/ff] - BN EEHAR ZHE - HCODY ERBBEMBELS~T5% 2]
B2E o HEEFREATRNIURE HREBHAREETRA  HHUASBHRAMKBRER
ERESCODEFHBEHE L ZINE - BIBBEVNBREYER 2O > ERKAEEERE
EREVEER - -BOTRAEYVEERBMETWHCODERELHG - EREE I BES
WA H0.5~2kgCOD/m? « dayZ $p{ERG » HIBCOD KRR Al MFEFETS ~90% 2 [ « T4
mEHAMER2kgCOD/m? - daylf - MMEEREE LIHETHERTS% T BEHEF
50%kh  HEBMREERA  AEREEBEARTCBF BESRBEABECHR
KRB -

3.3.4 R E AR P REMAN B RKCODBE 2 R

BRBEE  HBMAR ML KCODEEZ BIMF » fE L0FTR » M kCODEER
BMEARTFEMAN - EHMAKZCODRERMEMN1200mg/ (> EBRBARTEEFE
2.0kgCOD/m? - dayDL'F > MR RBEERLYRB B ENE - ERELAEENE &
MAMBERKCODREZECHF > WEIIFR EERARMZBRAWRFEL
1.2kgCOD/m? - day AT » i /KCODRE AR FE200mg/ 2 LU » 5 #8 1% & 1 74 38 I B
 HFKKER L#8% > CODREWRFESIImg/(E2h - HERBEAT > BERAR
KAKBEEN HEHREPEEREZRR EARFLEEEHESA -

335 ERBREELKR

ERRAEYEERHEFTE  REEERETIER  HHRAKELEGEELR
2 MWHRMFBLUACEZREEENS ZHREE » DREBEBKE - EHRIN > dEHE KD
BiREEA  TLEANE#R T BHBAKRELELER BI20REREHEER
HiGL R PEREBAEY  KEsHREERKZEREHTEIOcnD L BHRT—E
HWRERLISemPT » BERF10cmAER » HHEF S Ak 2 COD ¥ T o748 ¥ 2 B 7k
B - BTHRAEWMAKAKEZRBENE  TREVRERFEIAEZRE HTLEHLEER
BEHE RN PARE - W EE (Jar Tes) HaUETEME - HHCODRERE ZHEH
RoMRIFTR - LBEBHFCODERRENERFEISWU L MHZEREXSRVIER
U8R > BB REMESROem k- BESRRFHATHERSBERTKE -

®3 BERUAKEEBRBEEBXNR
# | CODin(mg/¢) [CODeff(mg/2) | £BER(%) | Bl Fin EREelf
i

i (cm) (cm)
i 214 112 48 10 3000 F
2 246 135 45 13.5 3000

BryEMRM - (DPAC : 500mg/¢
(2)polymer : 2mg/¢

(3)pHES
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Volume Loading

w

(KgCoD/M3.D)
8]

Volume Loading
(KgCoD/M3 . D)

-00

.00

.00

.00

.00

1357 9111315171921232527293133353735414345474951

.00

.00

.00

Date (Days)

—0—— Volume Loading

COD Removal (%)

Bs BEEVEBEARETRATRCODEREZBAR

e, H&ﬂ;frﬂ‘*’}li Fyl\gx . \{f'.
% LA
AAl N
A A |

Date (Days)

—0— Volume Loading

COD Removal (%)

My EREVEERMERATRCODEREZMR
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of CODeff (mg/L)

Conc.
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Ey = =
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. n
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Volume Loading(KgCQD/M3.D)
Bi1o BREEYRERAMERETRERAKCODREZHMRE
1000
900 n
~ 800 -
g
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w  §00 =
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[
w400
8}
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g 300 -
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x * 3 "
100 g ten T MR T E .
: ] o "
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11 EREVREARERETHERKCODREZHH
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40

R e W - BT A - -

|

[}
ler]

[o%}
[w]

l

f‘
P

= -

Transparency {cm)

[
(=]

1 7 13 19 25 31 37 43 49
Date (Days)

Bi:2 EEHAKPEREZCRILLER

VY~ 5 7K i L i R L

ZRBENCBEAEERERBBRETHEIER BB KRR ABEME L3 /M
e REREETHEBENE2MEE  AEREERETELHUASBREELEWEERE -
AAEHEARER  EREAMEEBRIBRAMEHAEL 2kgCOD/m? - day I T » BAE
BEALYEERBE > HHBEKATUZEIHHFRRECER - AMREEZREKUASB
MARKEFIERFREREL  TRFEEMHABREAREETRR 2 RS E A ER®RE
RSB ZIFE  DERBRAZRR - B4  BERFSGEER - UASBEREW®THRHA
2.0kgCOD/m? . day i RERETE % > HEMK - RUASBF AFASHMANNBREEH
A-BEUERBEEMKERL 2kgCOD/m? - dayy B AR ALK - BRWEPHEH40%
EAr HEEETEATCEE  URIFBIBERCREAEERS  RAREEERRESEHE -
TREBRHERRERE - UASBHR KAEHEEAEREVWE EREREF > RAE
EREAMRRARS  EHRERFHERGSEEERESER > @Y ERA - &9
BB R EIAK  REKERR  MREESEACEREMUBAEKRE - BERA S
 FEAGREREELVYERRABHE-E AT 4LYEENLRERARERAGR _E -
BHESREEY  AEPREERE I EXLEYEPRRCESERESREE IR » AR
LERHHFTE P RE > HRUBEAFTIRFABRVES > B—HETEH -
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-1 e ERAE e sy e e L | .
Pl PHTISZAY TSR i el | 8 A kit e
!

‘—-— (UASE) (FF) [ B Al |
IR i I |
lﬁ 7}( ‘ I e . = = ]

YRR | PSURELREE [ SEMGTRRE

 J
Bk

B13 MEEHESRBEKREREREN

hH o~ BETA

B LB R EOIMLITEREFET50kgCOD/day B E 100kgCOD/day LT » i &
BREEE  BEGRECHS  CREEINFREEIAREEHRLMERER IR -
S ERFRAFTH > SEREEREREZURPN - BREESEER  BERER
FARBFEMRARFADCER - BBESEREBRTHREZEAIN  EREHCEER > IR
BREEY > LTREEN%R  DEEEH  LHERERERFEAFREROZE
HZMUER > FREATCHELETREN FRLAERZ2E - R4S HERATRBEKER
BEEAREELTEGMERMIALE - REREBHENE » BHER640m> i/ 35 &
#®280m® > WA ES% > WHBHEERFAZHEEETE  ERUTEEECRE
FEER - AAEHERBTAEICOETU L 4 CEERA  REUEARERBEHARLZ
B B4 RBAREEMRELRERETS - WERRERATES Q&R 614 - 5 E
ESO%ESE > HRAEOCHEBBRKEERE X ZIWEATEMNA L HEEARFTEZK
BHE BREES GBUHERECE AHERFEAL BEITRGEESERERS
BRIFBBUEBTONES » MIRSFHIR - HRPPBTRTE > HAUEE—-FHE - AR
fFEAEG  TLHUNEBMBEAEEBRAGERERIF  ERELFUEERE -
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F4 PBARMEEEEERERERTRZILE

i & At A B %
B Ll fEfE(m3) | HEMm) \EHE(m2) | #BE(m3) | FEm) |HH(m?)
BHoog W 180 4.5 40 67.5 45 15
pH B 3.4 1.5 2.3 3.4 1.5 2.3
UASB P 200 7 28.8 75 7 10.7
e i ] PR 216 3 54 112 4 28
i 2 B Y 2.5 1 2.5 1 1 1
® Y W 20 2.5 8 12.3 2.5 4.9
W m K 8 10 2 5 4.5 2 2.3
= e B 8 2 4 4.5 2 2.3
A — — 7 — — 7
& 2} ] 7639.9 i51.6 280.2 73.5
H B = %k 212.2 102.9
e B 64.2 31.1
(DFEAARx0.3025=4F
Q) EBEER-"ETHMEx1.4
#®5 BENAEEREAKREERTMS

W OH BWERIER BERE R

ANEH 1,000 7 H 1,000t H

B 4605%  H 2105t/ H

BRE 5,60578 7 F 9605% [

& &t 7,0655% /B 2,1705% / H
HAEEREEBA
N O

EOIEBERKAKEBRER  ERIBEESTETHREREBER RFHRAERER

REBLEHBAERREASNCEE  BXETHMEG  EERAT :

LR KERESRARETHEEE  CODERREHIONEEIO%NES » HERE
B BEATHERBAERFCODEREAIOWL L - it RERREHERERETRES L
C BERBRBRIAHE c EERAMEBRERBEEE &L - UASBRIRFHREE T AR
RUE RS COD -

DRAEAERPEZERES RREEMBMAGTRIERS. SkgCOD/m?® - dayf £
2.0kgCOD/m? . day - EREEREHAFMARAOC 6kgCOD/m? - dayz fg &t » DUIG IO
REERECEE Y RAESHEEEN TELHERRAERRBEMERZERS
& e

3 BEHMEEEE - CHEREREBFEASRANZECZEERE » 2R ATEESY
CSO0%NRTONES - R ARMBIRAEEERERARBEER ZH - /A
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TCRMS > WEREZRBERAHER (HERBEERER  RAMESAREES M
EIRIBRERS  BRERAREREZEE -

-~ 25K

LTS - BEn - RER"DIVASBREMIEE K EOHF"S+ /BB kR BRI
g BT EREB2FILH -

DU - BTN BREM - FEERE" TSR KR AR R A IR 0 B AR K R B AR BT
UM E  BEBERLER » 824E6H -

3R - BIHW - B - HER"ESEATATBKEEEFTABES B AREE THE
R ER T REMAERAR IEWTCH » 824121 -

4RI FBHE - SEF  HFEHBHREBEREARMAEYEE"E TS BEKE B
WaE > BRI B KE 82581217 -

SHETBREE " URVRAGREREEEKEERBBEB K" TEFRIFEE304PPIS0~
196 (10,1987) -

6 . American Public Health Association "Standard Method for the Examination of Water and Wastewater" APHA |
Washington D.C. | 1985 -

ARSI

R RS GRS E TR AR > TR R R AR B AR
W52 L - e
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BN BAFAREFEEHM - PVCERL - PVCARB K RPUS R KHEE LT - #
RHMERORERREBETEERBNEL  DRENNESSRBHAGHEK -

AR AmETRRESE < HE > BAKRRFELENE  BRESRSCRITEE [
RBECHK - ARBEABNALRERYLE  FTERKKEEECSHEE 1 8
ERASTFE CEMEYR - AN FHBSRERFH IS/ REF10.45T/m3 - A T 45
% BRBIEETH EREREEZZ2%E -

(BRI % 1
1 ek 2 {BBRE 3 EEBEE 4 BKEHEBEREE S HERER

* EAAEIRERDERLCFAMEBERE
THEE I EROARS EHKEHE
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Wastewater Treatment of Hsin-Li Chemical Industrical
Corporation

Jgi Kuen Leou* Chia Ching Lin**

Abstract

Hsin-Li Chemical Industrial Corporation is a manufacturer of flock adhesive cloth, PVC soft leather,
calender PVC leather, and PU leather. During the dyeing and rinsing processes, a large amount of Wastewater is
generated. [t should be well treated before discharging into the receiving water. A

This paper will describe the production processes, generation of wastewater, wastewater characteristics,
design base of treatment facility, and operation performance. Through the elaborate operation and maintenance,
the effluent not only has met the 1993's effluent standard, but asle not far from the 1998's effluent sandard. Atf the

same time, the operation cost has been reduced from NT$18/m3 to NT$ 10.4/m?, with a reduction of 45%.

* Hsin-Li Chemical Industrial Corperation General Service Section Section chief
** Hong Yu Engineering Co., LTD. General Manager
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FUMBERAFAURECEREFE  EREMEMA - PVC T8 - PVC 3UBE R
BAPUSHEEE » MAKEK - S8 K0 BE - #£5 &1 SEARREESSE - It
o RETEES EIFEAMFERRE  FHEME - BIEaN - R - SR - e - R
BaELAREES -

HRHRERHPZEMTRRAESF FEES KRB RERK - - AFREEY "R
R CEEEFART  FRARECT—FNRIBKEBERE  HEYTEHWER
HARE - AEAEAFRBERRRECHFR EREECTAERTHEREHRHESR ¥
BIRKRBERAR" S EELEHEEE2,000CMD 7 FF K BE # 5% M - DU sk 3
LHRE ©

ANGHE R -RERREGECBAKE Bl BEERERBFERESMIRER > X
HHEMER 27 -

=

= BERE

2.1 JR4E

ERFERA R ESS - BRE - 8RR - T8 - BE - BEREE - 85 -
Eaf BEHRSHERHASE EdRBEPRENABEETRYN  HHEEBE LIF
EH o BRENETHRNES -  TERYEBZAFERENRIFI® -

#®1 BUtBE—RETEFRYBZBEEAR

R ¥ H HEHE
= 100 Mg

T kAT 140 5 1%

& WA 13 50

T A A0 100 Mg

BR 4 Jept 6004 7

E 2 AR 8 MR

[ HE i B R 3 Mg

FiE 72 A% 301

AR ZHEFANylon - Rayonk CottonF =f& » BERBMER > BREN
TS BERREFRE FUMZRANARE EEMEREERBE=8E AR
FIBEIR A EEARRERE - HEEAME R - SEAH BT HNESREER
Py AT -

2.2 RNERE
ANBEHBAREBRKEECEMLERMEB R GER ML -
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EARBCANRBEEARNTREEG  DIARESEER > Al e s B
NANET  KALEENARE SR TERALEHERS BT RENE LRAEEE
AT L Er R

PRGN BEN  DAERY L E—-FHENIRGER  HEEETTRE  $E
SGTTIEE > HITRE -BARCRESER - HBTREETHAREHBEATEML K
HREHBAFFRETRE > UAFERE - IR AERORRF R ANRPVCEREZE
T A AR EEMARPVCERRZ & -

THRER — B = | K= |RE KW=

—= |l = | K R = e

(a)
PHEHEAT —= %@ = K> EBE K B =

= Rk | R S R
®)

B EARENEEHEGFEAREDSHARE

B .
MECFRYHBEREE BUBREEYEE  HEERI 2mmEL OmmE J

BHE  BEEREGT  RE - -BE BRAREREE  HERGMBREHE - ROHKSB

BESMAHRSEMER RN ERECHEOE2ARR -

BRMGE-— WE = |BE>= 3%a& BB = |5 Bk A

A— |E &= Kt | R KBS RaRs

B2 HERCSHBEDHE

=~ BKIR IR

AT TEEATERE TR FHAKER,600CMD » FTEBEARKNE « &

fbBYfE - MM RAAEEAKS  BMOEERENREY  EhETRERRENEY
EKEIEL,100CMD » {£70% M £ » BRAFHEARE - ESHRFERSERENEKR - w

Al

HEK - WS AKERERMBMEKE  RERPRBHEECBARFEEENE? - B4RER2H0
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KR AR A BUIRIFTR -

T3 MEJKKH

B B 7K =
B8 & W AL 4 £
b H £0~92
KB (C) 25~35
SS(mg/#) 200~4290
COD(mg/¢) 800~1,500
BOD(mg/f) 352 ~820

9~ AR EE T A

L gg k= F A

REEFIRERAKG ST CRE > BERANAEREBESE -  RWESS2IE ®BE
RFERARMBERZ  BEREFERE  RIREBERREIBRCBEBRERBREEREZ
BEYN  AFEBHEZEAH > FAFIMEREW AT AXSRTHE -

2. KR 2 A 2 e
<% & & 2,000 CMD
A5 Hs 7 3,000kg COD/day

CEBECR  LEBEIESI% L. o BICODE1,500mg/ eI T00me/ e F -
B ETT% L L > BIBODH350mg/¢R 2 80me/ e T -

c B E
FERE : 15em Bl E
pH :6.0~8.5
SS  :50mg/e DT
COD : 100mg/s DIF
BOD : 80mg/¢ LI'F
3. o B PR R AR

FEKEHE AR AGCEREY > HEYREIEF - OBSHR -

4 TEEHEETRFEENZ2E
(RS (FRAEHEIIIn?)
BRIFRFE - 8~10/NEF/H

=ZaniER - 40 ~50min

EEEH - Fe, SO, (RIBL7 067 W)

T 2E & : 600~800 mg/¢
ClpHFENE (HHEMKI6m?)

pHE &I & : 8.5~9.0

FALE] ¢ AR A
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(ST - 60~70 min
(SgEeEl (FRARIT?)
BhEEEl - 0.194 polymer
DR : 2me/s
pH: 7.0
SR 15~20min
Wy B (FSCARS504m?)
B 8~ 10/8E
BHREASN 30~35m3/m/day
B E D 10~12m3/m2/day

FEAR = | B5H — | By g — | pHFEE == A

v

Ao MR DTS B

A = BHEM = | VIR

|
|
y

B = HFkEEE — Bk

GREE — | GEhEY = | FEBME = SRS EEEREE

B5 MAREEN

L~ KRR

LR Ak KE
RMOERCERHPREFER  HAAKARELERT BN BB AKERE CHE » Bili
AREBMEWT -
ERE - 20~30cm
pH:6.0~9.0
S8 :30~50mg/s
COD : 80~120mg/¢
BOD : 30~50mg/¢
2. EpRE
L BERE  37~609
WETABREERE - 109%
T T2~82%
AT EERERERE 1 104
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(VgEmB M3 TRET.5T
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Y BREGN  WNER - KEZPHE  -BRE - FRERAGES > DURSFERADY
gE - .
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HoOREZEE AHEHCEERAERRER  HRNE-HIBLABRTHEERE
o EKBREZBEREZEGHEARHBER .  ARYNEZRBEIEERFLENHE
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FEAFGBERBEBEKEEERTAFIEEAES > DUEEFR - £ DB EHIRR %
(activated sludge treatment and biological contact acration treatment) ﬁ@]ﬁ@]ﬂg
B B8 196 BHRERRE c BAREN PRELRABRRFRFEBEERZHK

( upflow anaerobic sludge blanket » [/ "F%ﬁUASB) ==t 1—@ HERREKRNS00
CMDEFH E 1,000 CMD . '
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A Case Study of Wastewater Treatment
Improvement in Food Factory

Hann-Chung Jiang*  Ching-Shu Hsieh®*  Fu-Jung Chin***

Abstract

The wastewater treatment plant in the President Enterprises Corp. Yang Mei general plant was formally
operated in March,1985, the wastewater from manufacture plants were treated with activated sludge and
biological contact aeration treatment process. Until 1989 and 1990, increase of wastewater quaniity due to the
piant expansion, therefore in addition UASB (Upflow Anaerobic Studge Blanket) to enlarge from original design
capacity 500 CMD to 1,000 CMD. :

At that time the UASB treatment technique was novel method, besides the operation personnel was totally
without the experience of anaerobic biological treatment and met with many problems in the carly Tunning stage.
This article describes the President Enterprises Corp. cooperated with the Departement of Environmental
Enginnering, National Cheng Kung University to study and evaluate the treatment function to find out the major
problem, train the professional skill of operation personnel and seek the optimum operation parameter,

Improvement hardware were utilized by the "Improvement group”of the Civil Enginmeering Division, aimed
directly at the problems of wastewater treatment plant in the Yang Mei general plant to proceed a series of

improvement project, so far the actual maximum treatment capacity has risen to 1,400 CMD.

* Engineer, Civil Engineer Division, President Enterprises Corp.
**¥ Section Chief, Civil Engineer Division, President Enterprises Corp.

***Asst. Vice President, Civil Engineer Division, President Enterprises Corp.
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M—EEAFHEBMBRIIRIKB66F - MHIERE N MM - & 60 B 8 £ E B4
EREHSIE > HEEHHEBEBEEEN  ENHEERCETE  BREASREADRER - B
REFEAE - K SKEERAERBENEEERMN ESTELL - #AWAL - 46T - B8
L O B - REGR - EHOCHMUREREEYTE - BT620A > (ki ALE
g% -

BHIFGREETE  ERHIHT BEMAERER4EIANEE 20198 THE
KRB - FEKIE > REERKEENMEERBREESHEEZREEFEEREK
EEGREUEHEE -

REEETEHIAECRAUVASBLI ERHERIBEREEE(UASE and activated sludge
aeration treatment) - Wi FEWEEMBE R L (biological contact aeration tank) o
Byl (sedimentation tank) » FERFEHEEHRERKSO0OCMDEREL000CMD -

UASBREH M IEARELEAGABWMGIE - EREBNILTHE - BT RR K
oo I LBBMERCE KBRS ERREK UEE-RHZEK  HREKEVEEES
A - B BAKEE SRR EREEY  UASBHBI KSR ESEE Y BERE » &
HFEIULRAERETIEREHFERSF DA HEAREIHHRGTE  HEERKEF
REIBH TS (L ERAAR THHRR RS NMEFET -RINHETHE -

=~ SHEE T R BK R

GSMREDEREERES  ABRAKRFERESHEE - B - MiiRCHEEBER - EREE
FHEfEHEESRWAE —RERE > F—RECH - AlmB > BEMEMEL - B2
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(] = [ — [[mr]]| = [[m]|— [ (]| =[] >
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3.1 RETIERENBEKE 2R RERRKE

BOD [ COD SS HiE |EHE
®OH | PHME | gy | mgie | me/e | mgse | CMD

S B 7k 4~6 |5,300 [10,400] 1,500 | 100 500
W 7K 6~8 | <100 | <200 | <200 | <10

1zi%ﬁﬁﬁmﬁ=

3.3

3.

3.

pHifE : 4~6

BOD : 1,060~1,500mg/¢
COD : 2,500~3,000mg/¢
SS:700~900mg/¢
g 80~150mg/¢

PV S
B3EWEMCRERE  ERARABAHEE  BREEQ -BEFHRHE &/
FUEAT -

1 R AHRIARMES  MAREERTFE REFAMEBYHEE -

2 EWMBEAKKEARE - DEFAWESAKE  AREWRERE  BHRFREITE M

e SV-30 BEFEEIIY% 0 HRRMATE RIRESE -

S EBRABMCIENBREEMNEREN  PRERHE > LEASSA#ERS -

A S REEHEE R EREREN - AERNERT - BRKEWR LN - FHHE#H

ZKFEE1Om3 L & T R HE KR -

SOE/KEWN . BRBEKEESRBEER -

6 ERRABRAES S > BEREUEARFEEA (filter cloth) - MK & JE

ko MHBAEZBPRE AEER - WARBELAED  —FHAGKT  BERE
MR N EFEE AR BRERSE -

T OB RE R RS 2 O AR B BAR LU -
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REAETESAKE  ER B ZERBREITEHEREWAR > BEMEEAL
WS MLZHBRORIUFR - BRBEESENMBRRIWRFENLT  ERFRIALTERT
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#1 BEIENS/NEEES
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B i fE *
= B R =

S
&
-
-

MEKEILILA

-231-



4.1 BEKRERRERBUASBRERS

RIFEEERMIMAE > BAEEM > AAEBHEHMBEERE KES1,000CMD - FKEHE
BB ERIGEREMCERBEAKCODEREFHEI000~3,500mg/¢ > 7f H ¥R
COD{5#ECODZ75% » I REBMEERYESEINE - IURECBEANMERELERE -
MEERBAKERYBEEASEREENERE - CEESE  AEEBRt2ieg—
EUASBREERY > HERBRBERBREMOBAFR -

EE ﬁﬁ
i - —»% —»ﬂﬁﬁ—»;
A

4L

il

1. “x7 ESiff s pptEETT
2. @ﬁ&nmﬁéﬁi@ﬂ%&ﬁ%ﬂ%ﬁm&@
3. S VCIHE R R YTt

B4 iz Ak ig iR I AE

42 WA ZHEKHREREREHEH

RS ZRERERE N BAERE > MAHBEEGALENKE  SUEH KRS
FARAIOMMFERTON® - TRACDRE - RBRBREEAGRE CGon) > @HEFE &
TERIEGY  BRHAEBEEREECEE -

4.3 UASBRERRHETARBKBIHRANRHE

BB UASBRERR S EARRIEARBWWSIEZBRAEEN - ABFHRZ
BREAE - REHEBRFCREDEREYVEBRR F 2R SH I MAKREMRT - DLARME
NENEBREYRERFERE WA IWBEERE A E  CODEARREH40% - HEH
TS CODERFEMEER > WERKBIAMETERSFHENSE - BOVERBEKE
WHBEGRG LB UERREARRREWRBERT  DHBERANEEIE - &
' MEERE R -
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4.3.1 UASBRR B R LhRERF (S (804 17 ~B804 61 )
1. BFF 58 77 ¥

(MEAEHEERFET P2 (treatment plant performance)

a. GiEMBREKREEETZ KELBEBRTH -
b UASBR B FE B SRS B 3 -

(2)UASBi 5B E ST (UASB characteristics)

a REGFREEEE - FRENGEBREH -
bRREBEEAGRERBKBRES G RBEKABEIF -

CIRRIFRMEDTEEZRE (sludge bio-activity)

a. gt EMFREREER (B.MP. test) -
b EMBEPRERHARMUASBERD B RKAMELE -
CHERFAEHEBANERFRERECBERAE -

(OHRRGERBMEYEHACEFEMBEHEY (5S.E.M morphology)

A RATFTREVESEE - RMEFEMBHE -
bSRENGEERECEHERRIEBIEEAE -
2.k i H

(DEE T ERBERGREEES2,000~3,000mg-VSS/¢» FREFRERATRSE
2.56KgCOD/KgVSS-day » DIEEHMERE -

Q) RVEMBEEABCRAGREEM  BRtEEAARE  AXEEERERARE
B EofiER  ARERRESESEE HHERAEGRREERNETES
B ERARREAERE - FRWARIRITHRSE -

YA UASBEEB T BFREELIERAEHBERER KELHKOAR - IR
EhEREE  SERERE  DREMGREZARERE (EHIL) » EREEYR
ZRGEHARE  BRAOHEEFEMIEFRETE  HILRERRERME - EENE
AR ECHRR TR > DIERERE -

3. EAWERK '

(MBRABIFTEE  BEMEONESE  BEETRHWUASBEE - HE KB ERE
ZREY > LRBRERGRE®E 2 » IEREFABRUASBREREMS -

(Q)EUASBIEHMABMRGE MBSV FEHEIFIFNFEMES TR HEDH
ESEERENEZ2 IR - WHRRABRIAMERRES N - LEBRMEES R -

#2 SFREBREEBUMERSREN

fE® 8 M MERKRTEEE
804 6H 6H 1oy B 3 1 M 15 78
804 8H20H BEEBLEE
BO410H10RF ERERATEE
80££12H 4§ ERBEENLERE
814 1H15H fof i it D1 RE AL S I

4.3.2 BEoKRBREBH BT E (B14E9AHI2587)
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ES RS

(DB MR K ERE2EE

aFFIRKEHE DN AR EY - MBERELERS -

b BEIKESr L EYTT S BEVE TS -
(2) 85 M R R PR /K R PR B JT 2 T GE BT 4 (performance evaluation)

a. BRI E T kKBRS EH L -

bEBBETIANAWERAEBRETRE MY -
C)EBHERERREBREBRKIMZELEER (pilot study) DISL&— R #0R BE 7K

RERERK A0 _RMERKERBRERK RORLEEHRHERBKS BEEE

GARFAUVASBIE ZERBEGET]
(OB UASBRE RFINAERET < BIFRKWHEIL -
2. R

(DG MREEKKEFESITER -
A fRERYHEIO N BERYE > ERBERARYHIAXDEETRYE -
bk Ak S HEEHECODILE ((CH,0)x /CODs) HK0.6~0.9 B K7
CODRmAKILE -
CREARPERALOBIYN  LLARTS  HEREIIBcEHEARAL -

QIEGHRHBRRAZEHEZE BRI EEYWREERLER > FHILSETWRERKKE 24
RBEEEEREZEE

G)HE A TEEER (HRTYEE FRG6~ 90 » HEKERL - S0 BAR
JER MRS - THEBBLEERESYRBLER -

MHEFEFHEABHAFTERBERERAR » LBHRBEBEMEBHSSZ ZEHHURT
£ BMEWEDAF -

(5)@fﬁﬂiZ%ﬁﬁ@{ﬁ;@?UASB@Z%{%ﬁ{’Fﬁ%% :

EHAKZCODUREAL2,000me/¢ A5G - ‘
b EHREILNICMD -
c.UASBH Nl iS5 B (MLVSS) 15,000mg/e » b4 #£0.4kgCOD /
kgVSS-day DITRIEREZBRAREEE -

(6)UASBRIAMAE ' ®ERAM _HMBACEREEE —RIFHE  BEL£ENFRA
LR DEGRAFTERSS  MEIBINEERECREYE - HHUASBHZ
FEANMEEEEUASBERKG IR FXERABCHMEAERE -

(MERREABNSTREEEHEEHEEREQOENELE  BUANEREERE » BH
UASBAGRERFERNMBELNEERE  BRKAEEWNIE - i 2BRERRIEH
FEE BEATERSFOAEAFTREUERERME -

AR EEE
(DNBEABRKELSE
HRBRAENGRERAEHHEL  HEAEZIREEMILEEIT2~0.91kgCOD
kgVSS-day r MRBENEREBEEDGTIE - B RXREARERERALGRLEFRR » I
REWEHEIREAERERREREEVASBRA BRI S AUASBiEH - g81
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FI0H1SEHES2EIH 10T F HIRTHE MM A M AL 19 1000 2 IR BT V59 » B L
B RERE/E0.4kgCOD /kgVSS-day | T
()@ R DIEYE IR (DAF)
MBI ASh S MG R UASB BB 2 A4 RIBREN SRR AZVEBHERE
BE - RFECHRERCER  SHEERBKREDZEEDME - AEFRE—
DAF » {H H g B B 500CMD I B4 - WRUASBH PSSR I ¥ 5 {5 &
e BREMRRILIRE  WREBEKE IR R EEE T RER],500CMD 2
T LA 1 R R - '
WETHEEMRSESHEST > HHEMBEE > CODEREI0 %445 @ SSKH
Hs o BB EREEBOYG LI - UASBRYRIE RERISIR M & 2 MM i@k » ACOD
EREIESOYG L b > ERBHATEATIAE (75%CODKRE) -

4.4 BERRKBZAE

FERAZGRBRAEBEREE (filter cloth) » FRMEEJj4m3/hr » BERKBRRE
SR SKRET % AL - BEERAAUEAKMNE  BRPTENFLSBAE BHEAES
BPHEE  NEESR  GNREFRA RHEREEIBEAR - AT HMBZRESRE
RABE LS (super-d-canter) SRRKE  EESERAN - BEREMEE > THS
ERABERRFTAERRAEBRE /D - EHERAKIH > EERKTEMBATF RIS B
WABABEES BRNEERMFABFERERABELATRRAR -

ABWMOLATRRKRES2FOAMPEBESHMRANY » BRTRGEER M - 8B1E
HMERE—RER REEEBFEARE) - B IZEE (9.375m%hr) REFT S8
% Ha—BEHZXKAA  FAAFREOERIFERRTRBRAKRESECEREE
- BREREWAGERKBILRES %3 TRHGRERST > KUESKES -

BERE7TIFUASBEERAARMBINORROMBERRM - BARKENRELEA
DRREREFFLE BRTRERSHOAD > FEHEOESEIFENE - RILEH2,790HT
M BBERR > WRIFR -

®3 WEIRER TR

LB TREEM

HR W ETH AR () | (meeE )

1 UASB%E;’@&@@ 79.12.01 1,700 BT

2 |Flm Rk R B | 82.01.21 120 &
ST B e

3 HELATFRER KSR EERA 82.05.24 450 EJT
= EmELTART

N 80.0L.01
4 UASBREERRUERARE | 120 Bt
: (ERIhARBETREHSE) 82.08.31
81.10.15
5 [UASBEM 5REKES B I TET
82.09.10
6 |mPERERM (DAF) M T8 83.05.31 400 EB3
=1 it 2,797 BT
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5.1 RERR

5.1.1 g
R KB RKKEZER > BEASBZRER
LESBRERKEAMESES  BRUMKSOBEFUEHBEEEAKE » BAKEHI0CMD -
PEBRESCATFBAKEBEAS  HFHAE  HEEBEHREBKE  WeEHRES
G RS REAKEE > HEALS B —FRHERER A EEBYBRMRERAE
B5 7k E600~800CMD -
3SR EEREEEN —RERE B HEABAAEUERBEERAE -
ERBEKEHEREAFEN  RBEKFTEEMERENDBESLEYEIRYE > €4
ARABENGREC LBHA  WRE—MEBEEREERBARDZSS - His - EoEZY
BHBEEAUASBEERHK -

5.1.2 BRAYEE

RBEBOKTHEEECODRMER - BBRMBEERZBELXR20~30%2CODYE » F
HMCODRBER2.500me/ > HERFUBREARTRATHARSE » WAERUASBRALE
VRERFEEREDERVEREZRAERLYES -

UASB FEMH ¥ KM EBHREBCEE=ZMEEM - 1 EHRUHRLEE - 2. R4t@®
B NaOHNZEE - 3@ MUASBR R E R E USRS RAERITRIKR 2 RS -
B BRRRRBRBRAE S #E -

5.1.3 EREREGREHE

FHEFREBRABRERE = > FRHAEHLSSm3 - UASBRERMURREA CRERA
WEAE - MLVSSIEBEL 600mg//BFAEMLERF0.07kgBOD/kgVSS.day » MLVSS B
EZEFREBEEAFZEM RENRR I ERAE  BRFREEESARKIY -
RESRL150m? > Gk EHER  BEREMIE -

BRI MERFAMM LR  FUASBB4REHR  FRARENREMEERE 2
KRB REM -

HUASBEH RMZ K NEEHE MG > RBEE1,200CMDEI N Al f& £ H i -
1L500CMDHIB HRE&E LR - AENERREYE2 LERNHTRKER - EEENK
2EBEL200CMDE B KM RAEVEEMERZRRERR I - FERR B EH
b 1 I 0 AT SR YR A 15 e X1 R -

5.1.4 BREESRER

MBRREELCREREESFRBEFSRERGTO~T5nd , REFHERAZR R
K2 GRMERSEFEAFREL FHEEEHEH -
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R4 BRKRIEHRMB R

i B 5% 1 4 T BTE R B EE e
EJT
A 0 B KK 12 m? ok AR 7.5
A i = 4R 3 mm|BHAREE 14
Pl R H 70 m3jEE@y i 1.5 Hp *1
B o A K A B I m3lgm AR 15 Hp *1
Al MAEF 7.5 Hp *1
EWAREE 148
b I K ST 0.7 m*I A ZEHE 7.5 Hp *1
L —RE - BKEH IR 10 m3 k=3 7.5Hp *2
BE [HAkF BHRAFERT 14
#00 Bip B 0.5 mmpgFREFEP 1 Hp *1
SN 650 m3 | 7.5 Hp *2
BRipiE 3 Hp *2
OB RERNERER ¢4.5 mAFEMERE 25 Hp *2
Tg(DAF) H 0.65 m|Zz o [BE #5 8s 5 Hp #1
PRIEMEHEHE 1.5 Hp *1
BEEEIINEERR 0.04 kw *2
BHARERT 14
BR|ER ki 250 m3 | pHIEH R FE—F
B-BmERES
£ WirH# 3 Hp *1
UASBZ FEAE 190 m3 *2 ([ BERXZFEBE 5 Hp *2
o TRELEREERIZE 248
LR RR 248
W ([REEREEY 50 m3wrdfEZRE 1 Hp *1
B |FLHT R RAR BRBELATEEME 5 m3 *1
BHERERE 148
B REFmEst 14
M 1 435 m3 G g% 60 Hp *2
= T 575 m3[|40 Hp *1
& Mt 575 m3 [y us
& [En 13 160 M| @R Rm 3 Hp *2
7| I3 250 m3py5yRsEHIEEE 7.5 Hp *2
B[ 32 m3[J AR E GEEA) 3Hp *2
B BRAR R 14
BRARER 148
5 GREHER 68 m3 | S Hp *1
HREEE 118 m3|35y@ 7K 5 Hp *2
B B EITRIR Ak 9.375m3/hripolymerjiZE#k 0.2 kw *2
TEE 25 Hp *1
B EHWEE 3 Hp *1
B FREES 148
oW SRt EE 8 m3joil cylinder
{cake hopper) (B 1.5kw)

5.4 BBIKERBUR
FHREERE T/EIEAFE—RE  ilERSETARSACERKKEREERE
S5 RINEBRBEHEBAAESBCTEBEEABEEEERELI00CMD » BFiAkKESGFEI2EK
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Wi PR EE - TR AT P CRBETEL 000 ~1,100CMD 2 | » BB AKAKE KHAEBTE
FHELLT » ESSREREERSTFHRERE S -HEURREUS T oHE -

™S SREHETEKKE

i
& T DAF UASB 19 K
g & K Tk

IpH 3.88~5.81 3.90~6.13 6.47~8.32 7.59~8.52

(4.39) (4.69) (7.16) (8.10)
COD 2,837~5,826 11,749~3,614) 112~1,965 30~140
(mg/4) (3,977) (2,546) (514) (77)
S8 424~2125 45~579 77 ~627 9~ 44
(mg/1) (891) (148) (259) (30)
o e 34~365 7~68 6~39 N.D~9
(mg/) (178) (30) (15) (2.5)

FA =
7N~ BEWEEE

L KR 5 AR EZWE -

2 RBUASBH RLE R EFEACEIFA -

3R SRAH o AR E) TR 2 R E -

4R T BRI BEEs BRI WEEE -
SOHRBIBKEESRFEIMER RN -
CRBIBAK=ZHMBEHERME IR AKRERNGSTHEI BZRE -

L - e B R

BARESEREBHATNBENRE  TALEESEEEMERE  FUBASY
ARBER > FREE - -Ok—% EESBEXAAESUEIBCREERMTS - B8
BE—HEFRTERRIVIAFTZENRE > MELARSAFACRERR  BEHBEX
ErENMEEREERGENRELNYE RTEHEEIVEEREHERS (THES
RAD) » THERELHEE  BRELEBIEFNEERR - Fill > BRRBFEEMERDY
EHEGEREERE KBS EERE S REENEASE IEAINLENESE -

ERARAIEE—FATF  EHOEFHEBKEINGIN—F EWMEREEN &
ETIRAREBRET - XEAEARZHYE  FREBIERAE-—BE > E-HE#H -6
BRBEHERERBEZTNS BT EBABECRELFRAEET  ELEREELESR
BT ITRBRE > AEOAKIHRREE > BREERUEANEL > BLUE - BTWE
o BRERERERELAFRIFEWRE - YARZRBATEEIRARK -
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DEERE H-CEATARRERRABKEESIIRTFMEREE" - RESIE 37 -

3MERE H—CELFGEMRBKERSYREFAZCHRBAREE" - RE2E 9
A -

4 HERE B EAFGEERBE KRB FHRMAERE” - REBS3E 98 -
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- BBEHELASEAREERER ) e RRBRAKENKENAFFNEEES - FEER (D
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Sour Gas Treatment and Sour Water Treatment/Reuse
in the Refinery

Shik-Yuen Chang* Mao-Yuan Tur* Zon-Herr Liou®* Liung-Gen Huang** Gen-li Chen***

Abstract

Sour water and sour gas, which containing great amount of H,S and NH,, are generated during reduced
crude desulfurization process. These heavy pollutants must be treated properly before being emitted to the air or
discharged to the wastewater treatment plant. Generally, the sour gas is conducted to the sulfur recovery plant
where hydrogen sulfide is transterred to sulfur and ammonia is burned and decomposed to nitrogen gas. The tail
gas which containing small amount of hydrogen sulfide is further burned at the tail gas treatment plant so that the
final emission gas, sulfur dioxide, meet the environmental criteria. The sour water is stripped properly to remove
hydrogen sulfide and ammonia which are conducted to the same sulfur recovery plant as mentioned above. Under
the policy of reusing wastewater as could as possible, several treatment processes were studied to find the most

economic way of reusing the stripper water.

[KEYWORDS]

l.sour gas 2.sour water 3.reduced crude desulfurization 4.stripping

*  Engineer, Refining and Manufacturing Research Center, Chinese Petroleum Corporation
*% Chief of Unit Plant, Taoyuan Refinery, Chinese Petrolenm Corporation
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B AB Y > BREGEER  RRHEANERKCEFERECEVERRE - AR ED
MERBEREISTUTR  FRREBNH,CL- NHHS)JIRETE LG REE > Bt
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= RHERF

EWMNERAERERNEENGFRYIETOBRAMBA > LREEFME 2 /7R
2R AT

S0y
— ¥ BRI [ N
HoS _
e \ BE B&
S s T T45 oS EREHETIE —» 2k
H%C. S%g
cos
Sy

B2 MK/ BEEERE

3.1 AR ERIE

BMEAZHEEEPHEEINSE REH,S - COHCOSHER - BARBELFB=ZML
B
1.ADIPIR WG /F 4 2. HEREK 3. BREH -

3.1.1 ADIPWRIz/ P&
ADIPEDI-ISOPROPANOL AMINE My /KBH(BAEH27% ) - NN HEH,SHEER

BEWRE  WMAREHSHERKE - MELANBRRFHH,S - CO, » COSHRLixER) » &
ADIPIRIR B RERE > BTP2HEERE - ERETLUTIAAFRE  REKREFNEE -
CH,-CHOH-CH,)

1.H,S+ R,NH —® R,NH,(+)+HS(-)
2.CO,+42R,NH «—® R,NCOO(-)+R,NH,(+)

3.COS +2R,NH «—* R,NCOS(-)+R,NH,
Ll & SO R BB AR E I S S (A ) » R ERREBEMEm AR (E

A pE) - ADIPERILRESE > AR TETREEFTERKERAEERER - ADIPR M
e/ BEREBNBERNR RIZEE SEREERBRIWN TERFIEE -
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2
il
ADIP L
% E
& &
% # =
FEralEE
EWERE
b
T L ﬁ/
(e R
TR LQ«— IR
®3 ADIPRIFM{ELEREREHE
1l B -EREREWMBWEBNIBHEAE
TH/& RDSTH | RRBEE |RDSIH |RARER ﬁﬁégglﬁ
fE e XE B0 - &= PE R & IR B '
WiE, M3/Hr 177.8 23.4 129.9 61.3| 5636@2
B 17, 3.5 3.5 9.5 9.5 0.95
Kg/cm?2.G
R, °C 62 43 51.7 51.7 50
tEE 0.99 1.003 1.0 1.0
FHLE, Yo .
DIPA 25.8052 26 664 27 27 -
H,S 43488 0.885| 0.009@1| 0.009@1 90.883
CO, 0.0727 0.358]0.002@1| 0.002@l1 1.895
H, 0.0007 - - - 0.252
H,O 69.7695 72.092 73 73 6. 871
CH, 0.0018 - - - 0.079
C,H, 0.0005 - - - 0.012
C.H, 0.0002 - - - 0.002
C.H,, 0.0005 - - - 0.004
C3+ 0.0001 - - - trace

@1 Mole/Mole DIPA; @2 NM3/Hr
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3.1.2 ke s

BikEE PR Amoco Clausfim MM 54k - EEADIPHELRE - BAHE - REAR
BELERROBEAERE Hr MRBME4F S RSN THBRRMAR2 - ¥ 20K ER
M

1.H,S+3/2 0, € H,0+80,+123.9{FF

2.2H,S +80, <= 2H,0+3/8 S; +25.5{FF

FEHBAARRENREBERBRQA0COBESFMBARREE BT NUERELESY
FEALK —SAMBEAK > RENKES
4 NH,+30, €« 2N, +6H,

Hydrocarbon + O, <«

FERRER FRENER %ﬁlﬁ:jﬁliﬁ‘
e — ¥ [mwmmmm) T (wEmEs

CO, +H,0

IR
PRI 1 H25/802
= 3/
I I L

CJ— 1 [ ] LT [ ] ]

TRENERS WEeEEEs R BEEE

T A : Ty Bﬁﬁﬁﬁ%’)
BE =R % VBB
B4 MRLTERERBREB(Claus Process)
®2 MAENTERENAE

R IE ADIPHAERRA[BAKSNRERSE [E4VCOBE
g, NM3/Hr 5686 685.2 610
BE /7, g/cmz2.G 0.95 0.8 0.8
VB, C 50 87.8 43.3
LB -
HH BR Vol % Mol % Vol %
DIPA - - -
H,S 90.883 40.882 90.892
NH, - 40.850 -
Cco, 1.895 - 1.910
H., 0.252 18.268 0.257
H,O 6.871 - 6.867
CH, 0.079 - 0.073
C,H, 0.012 - trace
C;H, 0.004 - trace
C,H,, 0.004 - trace
C3+ frace - trace
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3.1.3 BREETH

B e TiE i Shell Clause Off-gas Treating(SCOT)F#: » UEBE - Ry
=5 TENERNARERBHBEMELEKEESO, - S5~ CO - COSHCS,NE
o DB EHEHETERNGER  THRERATBHNHG  RECWESHiR #RERE
HTIBRERMHBNRI - 7£300-330°C ~ REBEECo/Mof BT » SO, S5~ CO -
COS ~ CS,A#ERMH,S » FR/ADIPH R K > HoSREHHR D HERK > EaHREE
RACEMRE > —~ RSP SR ETEI0ppmBL T » FF&HEBARYE -

S0y, <300ppm

HsS, < 10ppm
Hy SiEHifs T 15
BR -
» FHELER > KERSIFE B
HyS: 0. 9% =
S09:0. 5% ] /|——> }%
g8 — N @4EE L,
Bs AMREAEREHN
R EESEEIESEEANR®E
F IR HERKERR | VGO/HDSHETEHERE
' )
W5 NM3/Hr 19,742 2328
B 73, Kg/cm2.G. 0.3 0.007
m R, °C 130 130
#H Y, Mol%
H,S 0.933 0.784
SO, 0.465 0.402
cOo, 0.598 9255
H, 1.824 2. 825
H,0 37215 28.513
COS 0.004 0.062
CS, 0.004 0.057
S1(V+L) 0.108 0.165
3.2 BRIk R IR
3.2.1 BEEERF
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HHOBECNHBAAEREFMRIFR - hEMREES2 - 3HEBETH S KA

mufflelZ FEME R NFK T FER » A NH RN, B H,0 > Wik BAEKNH; » H S ER
PR B -
R4 BAKEBRRFZLER
noow Phosam-W Chervon WWT  |Two Stage WiETLIEEER
Process Process Stripper (Burner)
i B DABRUR MBS /RIS R (AR EStrippersy BB/ Jeai=pHG-  [f4Ek SR NH,
e NH; » BRS#R |BisEHLS R 7o RERHSE | RH SEESR TR
EfifNH 8 - |NH; » H S5 %5 |F#pHEY-10 0 |4 Bumerggs »
MERFACBHARRA | T HEmE - NH; |DOSHENH, - HS |H, Stk -
FURLTSER Attt - REREETSS > NH; NHyst N, R
AfE - (0.
B 5% 5% i 1.B27k stripper 1.degaser 1.H,S stripper Efzk stripper
2.NH; absorber |2.H,S stripper 2.NH, stripper
3.NH, stripper  |3.NHj stripper (3 NH, st/ 2
4.NH; pidkafs |4 NH; fifbaae
EEe EEEL - B1984|Sm%( - E1984|ErgsEil - B 2
EREISEEEE |SREB100gs |Yorkton Refinery
PHEED - EERRE - -
FOABFAIER & AR - i PEEIRER ] ~ R2E5RS
T4 BUERAmuffle
RNFKZ s -
fif = FAEENHRr7E -« |HERNHAFE « | AZENH R - [tBumern]igRgE
MR RS RRE - (BRSO ENTRE - (EE R NENIRE - BENH; -
3.2.2 WERME

ARELENBKEREENBRENY  REENETHEKRTFTREE > BESBER -
Bk~ RULEY - MRS HERNVBRAKBIAZMAELIC - VHEARRE - KiERENE
67 - RIBE X F40/F > BRAKAEEBEEFHE (reboilen i EMNANEBR » BBRH.SH
NH; # R iE0 @ @R BERAB oM > HSENH ZREAEMBERKE - HSEFR
i NHy R BN, » BFERRZ P - mBRERENERAK  HRARBREARREE U
Hu 2 ARH,SHENH,; - EEKSEFBRAKRNERBRRK/MENSE  BREERF2E
SYBUANERS ~ 6Fi7R - Wi L MERESTPE2DRRRIREFHH S (reboilen iy KK
2 ZARAETR REATHFELSLESNRGELRAE TEMAHRRERL TR
me AR EREREFESRERERFEN AR HE T - BEE  REZR/EAK
BEHLEE0.4-0.5-
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AR

1 {EREZER,
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5
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T EEsk
Ble HMABEMHEMAKSERER.

FIRRERA

®S ERKREFRAERRERRK/BRERAE

g | . EREEER | FHBRE | SRRk
BAkKE| B p RDST%@ ol Pl g
7
R M3/Hr 18.4 6.2 685.2@ 15.4
BE 1 Kg/em2-8{3.5 5.0 1.76 -
R "C i3 76 87.8 -
iy pe wik
H,O 96.5 99:99 18.27 -
H,S 2.34 0.003 40.88 2-8ppm
NH, 1.17 trace 40.85 30-
50ppm
@ NM3/Hr
] RIgBRER
E H B

A E/RKEL : 0.4-0.5

MR KR E C 119.4

3 A C 87.8

BRREERKE C 137.6

REREREE °C 126.0

HiRERN kg/cm? . g 2.1
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V9 ~ 7k B A

A 130 50 T R A5 TR R K B K B B AN R TBTOR » DUE B R BRI IR R R AR - R VR IR
SR PE L KBRS 0 WOk P LIE A o 3R R o R B0 vl R R K oK BT [l R A
#HE  (DRMEREA QEBHEKR O)ailEfARAR (DRBHBRK - ENEREE
EFAMWAKBEER  RELABKPOGERYAOH -B -8 fes SERRBRESHT
& ERIGHANEE DREBERERMERN -

RTHERIERKEMBRAKAKEREE

JHH B T MK &0 418 A 7k o Al K
|Conductivity [gmh o/cm 0.1
T-Hardness [mg/L, 120 -
CaCoO,4
T-Alkalinity |mg/L, 80 - [
CaCO,
Silica mg/L, 8i0, 14 0.02
Turbidity NTU 5 - T
Qil mg/L - -
p H 7.0-8.5 -
Cl- mg/L 40 -
S50,2- mg/L 70 - iz ]
TDS mg/L 200 -
Fet3 mg/L 0.2 - 7K.
Mg2+ mg/L 42 -
Cazt mg/L 32 -
58 mg/L 30 -
4.1 RERZK

T BRI PY > MK K B A £ AT 4 ~ 8% - [T B — MR A T3 AR K (R KR R
KAFEBERNA)  HERARBREAKESES  FRECKEHEER > Fit6EA
HEKBAKRE - —@EBT > HMEBBAKCODRBOD X BRI RIEEEE » BAZRE
KU 2 4 o Bk o R S A9 00 %KY & I 1 T RS B R M - AR MR E T Bk T
REBRE - AT AN TGS« LRBRAHREONIBSREEBEALESR - ()
(RENH,CIB BT « B (3 BipHIEE £ B4k > KT 6% HS %5 (overhead condenser)
ERRAIHE - 2.k B (cyanides) » BEBBH M > EREWEABEENERT -
B R MRS - I8 58 (accumulaton) 5 46 B B 7 5% 6 19 4. 1L 5% 00 L 2 8 (sulfidees
attack) « 3.4 i th & 5 % ¥ ¥ B B (naphthenic acids) » YIEBRK L HHRBBE -
DA% & fLBE 4 B 4% & (ammonium naphthenate soaps) « [ i R i 52 B8 7k 9 A 28 £
¥ DR R ERE > R B R S R A -

4.2 BB IRK
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TRER B /KR AR 2 B 1 B VSR A T MR A I R A R I e R TR i
B KRB F - B IR AEIE TR B WK B > BR KRS0~ T0%0Y B & o O I B &8
(light naphtha) » I FE W EFW AT ERBMERBAK > ASHHBNERETEZES~
98% o 3ot B > RIEBAKTEINH, I IR A S A LML HE - B
AR - RMETEHONE, > AFERNHCUSERF > EABEANAEFA - 1
FEh Btk B RIS F AR IS m B AR BB Al K -

4.3 BAFEEFEK

EWABHEAANFFERARRZR » HMRRERRRBCE - w0k R
MR HEER - . SERBEYE - AARR2Zrem - & - MR REERECEYHNTFE > g
M AEYER BB TOVRERYI > HEATRE - AERBABRKE)PEES 3
Y& B RN T3 R 7K B AR 8 i S Y A HE -

78 XBINTACHBRTARKAAKKEGEZRESR

H_H B fr Ok E #: W
Sig, mg/L 50
Al3+ mg/l. 0.1
Fe3+ mg/L 0.5
Mn2* mg/L 0.5
Caz+ mg/L 50
Mg mg/L -
NH,* mg/L : - mE< 1
HCO, mg/L 24
S0,2- mg/L 200
Ccl- mg/L 500
TDS mg/L 500
jHardness mg/l., CaCO3 650
Alkalinity mg/L, CaCO3 350
pH - 2776.8-7.2
coDp mg/L 75 E47<10
BOD mg/L - Bi7<5
PO,3- mg/L -
TSS mg/L 100
Turbidity mg/L - BIF<10

4.4 SRBHE K

MEMT KR ERREE  WARRARKERAERTACATERERBN = REE

VR R R 0 DL R O SRBK R K T A M e
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I Y 4]

A W

}9 ZBNTACHRRAKKEREEES

i H Bl 41 IS B o JER & B
810, mg/L 30 10 0.7
Al3+ mg/L 0.1 0.01
Fe3+ mg/L 1 0.3 0.05
Mn2+ mg/L 0.3 0.1 0.01
Caz2+ mg/L - 0.4 0.01
Mg meg/L - 0.25 0.01
NH," mg/L 0.1 0.1 0.1
HCO, mg/L 170 120 48
S02- mg/L - - -
Cl mg/L - - -
TDS mg/L 700 500 200
Cu?* mg/L 0.5 0.05 0.05
ZnZt mg/L - - -
Hardness mg/L, 350 1.0 0.07

CaCoO,
Alkalinity |mg/L, 350 100 10

CaCoO,
pH 7.0-10.0 8.2-10.0 8.2-9.0 .
COD mg/l 5.0 5.0 1.0
0, mg/L 2.5 6.007 0.007
58 mg/L 10 5.0 0.5

1 EEEA R
WER(ZTRMALE  REBE) > BENBREFISF)
LEESADEEML(ERO7-1.00E - HE1.6)

hE 53 AN (HR0.297-0.5AFE » [LES3.68)
TEETADEH (EEL.75-4.24F » HES5.74)

R
W I AE

T R

. EE &% 36 9 (nanofiltration) NF-70, MWCO 200, Film Tech. Co.U.S.A., Spiral Wound # & &€ 73 70psi, ¥4

ML 445 > BERDEWNI. 240FH /7. FHAR

.~ RERAOR R T

Norit Row 0.8 Supra » 10mesh 545 » BRAEARIL. 404 » R TDERE L

7k 3 & W] 8 25gal/sq.ft.day

2 A&

AR BEHETEN T

H K
)

SHTEE

(e

ERREE

.
wi

T2

o7
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6.1 BEE=EFM

RIOZFIERT R B K SR S A H 7k Kk BAOEL B > B LAE IR R BR 7K b B NH ;5 -
HoSIREEAMA  BERNREMEHEAK > K4 WEBRAKKEYERREBMER K - B
REAPEBNEL EH,SHBEMSERSERPHELEEERN - JEEH7EEE A - 8
A5 R IFR R AKE -

%R0 RBEBRAERRTRBEHAKXELS

B B WO [ReEiEoke| rpmmk | RTRER
H i 7K
Conductivity jumho/cm - 135-192 265
pH - 7.0-9.8 8.5
TDS mg/L - 10-192 226
c1- mg/L - T 19-24 36
SO,2- mg/L - 12-18 22
Phenols mg/L - 0.5-0.8 ' 2.4
NH,-N mg/L 11,700 0.7-35 2.3
H,S5-5 mg/L 23,400 0.04-21.2 ND
COD . |mg/L - 50-100 153
SS mg/L - 8-12 10
T-Hardness |mg/l, CaCO; - 3-42 69
CN- mg/L - ND 0.01
0il mg/L - ND -

@ 2HEHREHE

IR ERBAS SR EEDNE - BERREN - REHEBBRKNER - HIRBARK
S Y R R W (LA Alum g YR BRI 42 - FHAS IR B2 i - M T - TDS (8 v A o 181 58) -
RSOV TEER - EEAER TN B —~H > COD - 8S - NH b - bR
KBOHESEANTACH AT HMBEANBAAKERRESE > THARANEHIEK - BE
9 K AR IEPE R UL M 4% » oil » phenol A 2 £ - CODHAE28ppm - MR IFw M H
BREXRAS REURREE SR AEBEMEEERE  APEETRER %6
F 9L BNTACE G A 7Kk E R A -

6.2 BEEE

MBHRS2EIOAMBERERKEIE—ZHETEERMEEK - REERRERK
FILL B R RT3 % (R B A/ 2 HREA) - RIZEWEERATH,S - NHIRERpHBE
o HSEBER&E21ppm » F{K0.04ppm > ZE492.67ppm ; NH R & 120ppm » R E
0.7ppm > 7F$510.7ppm ; pH{ER .8 - H{E4.0> Fi96.5 - FIIEH AR HEA »
NH; 2 ¥ EE R -
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%11 RDSEKERADE - THERK - SHBREBEKESH

H B B REBAK | HREDNE [EEEREN | 260K

- DATEEL | OFTE2 | S ATEL3 S0 AT 4
Condictivity| mho/cm 175 372 364 41
pH 6.8 7.1 7.1 6.9
TDS mg/L 192 244 178 23
cl- mg/L 24 21 21 <4.0
S0,%- mg/L 18 139 126 <5.0
Phenols mg/L 0.5 0.3 ND 0
NH,-N mg/L 0.92 0.3 0.16 0
H,S8-8 mg/L 0.5 ND ND 0
COD mg/L 75 53 28 0
S8 mg/L 7.2 <5.0 ND . 0
T- mg/L, 42 45 62 1.4
Hardness [CaCO, '
0il mg/L 0.3 ’ ND ND 0

FDREREBRKEDAYREBERFEZENEE - EFAERREBAKNEET @  REZBE
W EE R Z0.952PTB(NaCl, pE/10004) - FEE AWM MEBEREHSBE
ETHEE1.072PTB » #n0.12PTB - uf IR AR B IR RIRB KWL FI& B8R
Breg e B - ik WA HE BN - B AWERK > NHyfE2-15ppm » H,87£0.2-11ppm#s »
Wis &K BIEO.1-0.2vol% T [ » F450.12vel% 5 K2 » sk E A KB KK (NH, »
H2S=0ppm) » & 7K & £ 720.1-1.0vol% = f§ » Z5$90.154vol% » 2 B I B sk of NH, 76
15ppm » H,8%E11ppmpl F "@Jﬁﬁ%@ﬂ(:ﬁ@ﬁ(%gﬁﬂﬁﬁﬁﬁ% - FEEE S HIS BRI CL
BEFrRE  REXEDH MM TN - Cr BERST Xﬁﬁﬁ%%ﬁﬁﬁﬁﬁﬁ
B> BR L 3SHAERHRERBAKERSEKNC, BTRERENNREARBARERAERY > @
BB kb C e EafFE AR KEEWEEERGE Ce T EERRERM - k4
RSB AKGRBESERAKHETE6.28 > REHKpHETHT.15 > BEERIE - R
HEEMFRANEENS  DRERACEEEES -

12 EHHMERERKKE

B H B O | F ¥ E|R B E| & E M
H,S mg/l 2.61 21.2 0.04
NH, mg/l 10.7 35 0.7
pH 6.5 9.8 2.0

: #F13 BEERBRAKORAYURBIZEZENOER
8 7k 3 R B R = &

TR K B NH,= 0.2-15ppm| NH,= Oppm
H,S= 0.2-11ppm H,S8= Oppm

L I8 B HfL -

M B o BR PTB 1.072 0.952

mEERAeEE
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l.

STk 2 o A voly 0.1-0.2 0.1-1.0
o e A kR 0.12(avg.) 0.15(avg.)
B 55 TE Vo e K mg/l 56.6 776
Co B T i
HEIEBTESE K 6.28 7.15
pH{E

- B

EABHRBTERENSH  MASFERRERUA  SHEEROHRE - EHEREE
A EE A BIBR AR I RO R SR B > RS RIFHAE - MAHRAOE -

FRBEAEEEDREHRESR  ATEwalREmATEAH -
JRIBEKEREEDE > SRR - ERHERNE  TEREMEKREAERK -
BRARRBRAKAEARODERERNKERE - B EIREKR %A R ERE 8RR

RO BEBCRIGE > AR E LWEE LTS EREKZRERHGRH -

JREEK P NH R EAE1Sppm » HoSIREFE1Ippm LT - HREMBREKSBBRRE

HEWILE -

J\~ B2E R

BREKEA "AAFRETBNE" > PHREARTEEES > 1994,

2 O%g "hEMOEE RETIBNLRARERE"  PHAFSEREAERERE

@ pp.119-133 » Nov. 1991,

ESh "EHRCEEAENRERmZRE"  pp.1.3-129 > TEFBREIHO0CL. 1992,
BB AZE "No.1 RDSTHEBEFTM" » dHmoFERHE - May 1986,

. William F. Maguire, "Reuse Sour Water Stripper Bottoms", Hydrocatbon Processing, September 1975.
.R.D. Merrick & T. Auerbach, "Crude Unit Overhead Corrosion Control”, Material Performance, Stepember,

1983,

.Karen 8. Eble & Jennifer Feathers, "Process Water Reuse", Oil & Gas Journal, September 1992.
.M.], Brunet & R. H. Parsons, "How Mobil Reduced Sour Water Stripping Problems", Hydrocarbon Processing,

October 1972,
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Img/e T - BREEFRBHY > BEASLE  (DEREBEBAZA - QBT SH

BB AT MM - CMERRHER (DEBEERRZRZHR O BERESEMETEHE

H: FHEEREABEWHSSERGAEE BRERETERENEMEZEY - &

REZEHEBE I EASEEERPOT  EHNEARBREES 2

LR HEERASEARGZEA  REEPEFORAEB KRS EE -

2RSS FEHRBAE AR WX BT R RRTE T3 Ocq/ el FRORIEAR -

3. WS I O 50 1 N A TR B 6 0% T IR 1 TR 0 L R T 2 O R 3
5% - -

4uH%&gﬁ@ﬁiﬁ?ﬁ%ﬁﬁémgrmu%ﬁiﬁ RS B B A A

SR KA BERO. Tmg/ -

6. RE AR HPLCHS T E BB LEE - UEFRAS -
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[BA&FA]
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Case study for heavy metal wastewater treatment improvement in
printed circuit board factory

Ching-Hwa Chen* Kuo-Jui Huang** Heng-Ming Yang** Wen-Ting Ly*+*

Abstract

Some factory which produces electronic components has 300 M?3/day heavy metal wastewater (for example,
copper, nickel, zinc and lead). At first, it uses conventional treatment process to treat these wastewater, but nickel
concentration can't pass 1.0ppm regulaﬁon limit. So it takes some improvement steps. (1) nickel wastewater
regulations (2) the feasibility of ion exchange method (3) pilot plant test (4) fall scale equipment planning (5) full
scale test. After thess improvements, The wastewater not either pass 82 year's environmental regulations, but also
involves precious metal reuse objectives. Some important results list as folfowing:
1.To regulate some wastewater that is difficult to treat or valuable.
2.Weak acid WX resin can adsorb nickel from wastewater. Its operating capacity is over 3.0eq//-Resin,
3.To change WX resin from H form to Na form, its volume swells 60%, Because it will release much heat during
regeneration, the caustic soda concentuation as regenerant can not exceed 5% .

4.To use 15% sulfamic acid to regenerate wx resin can get 37g-Ni/¢ regenerant. It can directly turn back to nickel
bath.

5.Nickel concentration of the wastewater is below 0.1mg/L after WX's treatment.

6.The wx system has PLC control to save man power.

7.The investment for WX system's payback period are 2~ 3years.

[ KEYWORDS]

1.Heavy metal wastewaler 2.Jon exchange resin treatment  3.Sulfamic acid 4.Nickel wastewater
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Metabolism of p-Phthalic Acid and Benzoic Acid under
Anoxic and Anaerobic Conditions

Yunn-Tzer Lu* Chet-Hsiang Chen** Wei-Chen Chen*#*

Abstract

P-phthalic acid is the main component in pure terephthalic acid (PTA) plant wastewater. P-phthalic acid
and benzoic acid have similar chemical strociure; nevertheless, the degree of microbial biodegradability of the
two is quite different. The main purpose of this paper is to evaluate the role of nitraie in the metabolism of p-
phthalic acid and benzoic acid from an operating upflow anaerobic sludge blanket (UASB) reactor. The sludge

was taken from an PTA wastewéter treatment facility and the sludge was treated in four methods, which are (1)
direct use, not wash, (2) not wash, but adding 1.0 g/¢ KNOQ; , (3) wash in mineral salis solution without KNO,

present, (4) wash in mineral salts solution containing 1.0 g/¢ KNO, . In each treatment, the tests were conducted
in blank as well as 500 mg/¢ of p-phthalic acid, benzoic acid or sugar was added as the single carbon source. In a
125 m¢ serum bottles, biogas production was registered to indicate the bioactivity. Biogas production was
observed in benzoic acid and sugar tests under different sludge treatment methods. In addition, the measured gas
production was very close to the prediction. However, for p-phthalic acid, gas production was only observed
when the sludge was directly used withouit nitrate addition. In this case, the volume of gas production was higher
than the theoretical calculation. Therefore, it is possible that there is other electron acceptor involved in the
metabolism of p-phthalic acid in the existing UASB reactor, and the component was dilnted during the wash steps,
In order to enhance the treatment efficiency of p-phthalic acid, it is important to understand the true eleciron

acceptor and to quantify the required amount in the anaerobic treatment process.

[ KEYWORDS]
1.p-phthalic acid  2.electron acceptor _3.upflow anaerobic sludge blanket reactor
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1.1 #ETHE_ABNS R

EMORESCRBERWEIE  EREREALR aRFREFLEEUHRIEF
BE2E WREALCERKENOPLRIE - SIMARENKET  AEREFHEZH I
SAEPRETHERRE A>T AREHNELWAENS  ERHEKZT - SRS
METFRE > EHENETHESIRKWEEE (growth yield) - HE » EAFHELER
BELGUOIBTERENREYD - £FFHEYSBRRE » SHES BRRWWLMRE -
FERER 48 o7 » catechol B protocatechuate B fEW - BB & BIRUWEHES
HIENSBEVRARSONE  UR2EEBFARBED TS (Aerobic) FHEZFE
B i -

EWMRERSBETHNERZE  THANEREMINEMEFEIEEEEELIN > K
MERNERBRERATEZRSHBEOHAENE - RERY > BOABRELSHEREGN
# i & (reductive pathway) - S —EHEYTFESEAHRE - EFERERAREKE -
EEESFFEERARRBHRE FrZXEORE (Williams and Evans) » th iy {C#HEY
WH B cyclo hexane carboxylate - SR > - EHEYWRE/MERTLB AT - WHEEE
AESERMFEBEYENSE(Nozawa and Maruyamai; Aftring and Taylor) -

1.2 BETEE_FARNOB -

ERENRRT » —ECBEEHYTHEBFESE HEEFESENEE AR
SHRUTHERNEERR/IN - BARE_FBRIM FREETTEREBLF RS
SR ARTPFHE_FRBERHBRERN THSBIEFHR - Macarie & ARFIPTAFK
MWEREEE » AMCODWERTIEREBAPHERBHAE > HE_PBAS L HAHE
MABRS FERIKAERAEERASEF _IROUSBRBYUE-SHHRE - &
ERER  HECTFBETEERREFERERVWERSE  EEHN I ERBNEBENEY
8 o 2 ) i — D O RERY -

ABEARRNENEEN AR T RBR Y L EEHERREFE _TBREY S BRE PN
BFEZE BAFLERETEEENHREEEE _FROBINEFREZERGYLER
ER—-BNEBEEREY - REERILEBREHETHNERESE - BRWERERTZEA
REF _HFRESSBRE TGRS -

ZHRUBERAR

2.1 HY RS
AR EAREEYENES BRATSHRE > WRBEHRBENERRE > £
BB A AT IR ¢
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B Ag A g NH,CL, 0.1g ; KH,PO, » 2.5g; K,HPO, » 1.0g; MgCl,» 0.1g; B8 g 3% iy
¥ 01g: RIEGEEBER10mE » pHFFRE(6.7 -

BB F F & NaCl» 0.05g; MgS80,» 0.2g; CaCl,» 0.02g; NH,Cl» 1.0g; KNO,»
2.0g : KHPO, > 1.0g; BB ENYWO LR RS ELE B 10me » AT RME - pHE
BETO0- '

BEE<BB®S At &FeCly - 6H,0 > 8.05mg ; (NH,),80, - 26.29mg ; MnCl, » 4H,0 »
0.79mg ; ZnCl, > 0.54mg ; CoCl, - 6H,0 - 0.48mg ; Na,B,0; - 10H,0 » 0.19mg ; CaCl, . 2H,O >
22.2mg ; MgClL, « 6H,0 » 40.47mg ; (NH)¢Mo,0,, « 4H,0 > 0.34mg ; NiCl, - 6H,0 » 0.16mg -

2.2 BEEL R

E-EERENETEAE -BRRAGREY  WREZSUTHREASEFESE BT
BB ERFEXEEBEEMIREBALSE  WENRETHEX _FERG00mg/) » FHH
(500mg/¢) » FEPF(SOOMg/ DL R HHF _FREFXHFRRSOOmg/IMNESK » BFRAEE
3,000RPMEE LS5 88 > B S REBR— P LB > BMAEKBERER  REEY
BEERBEFE X - E125ms8yMFERAMA 1O ER NS REIAOmERB - REH
DIN, BRI 8 BMARBREE KRBT 2HH -

EE-EERT -HE_FR > ERBRBEMS IAESO0me/ DURK S R M8 80 6Y T

— S HIRILE  BEEEAEXELHEAFE RSB EE (upflow anaerobic sludge blanket,

UASBYTER - L5 RERBILERANE > YERHE_HBRNSBRR - FEBSERK
HEEREER AU EEERENMARFEAAE BB ANER - F— - Z48E
B PRABREZEAFAR - B-HB2EREER  £F _HATHRFRE SR MAR
Bpl.0g/e = MEEE  HRFZESKREHER FZHEZRBRATSBRBEEL -
BUEHEZAEERBEMRERE TR —EERAER - HEHE 200m {84885 Y
150meRg Bt DR LB - SRNHERKEINAMGIEZT®AER -

CEEBRRETRABELEBER LN EHSERESM YURBEURERMRNERN
28 DERPMREHERYOIBOEE  SHERAHRT _EEAE HEEERBRAEER
FEEHBPHEED  RERRNERDWRZFHERT -

=~ R E

3. EFRAWMRERKRBERETFESENERESRR -
EHRBERETLUACEIEANTHURSZEE (mmole)7E 25°C latm T EHER
24 SmUMYBR THERY - EFBELSFERSNEEA THEMREF G ER]
HRBHAEANETR  SAEBEREREFELARY. B HERBEAERS0Omg//I4f£
SOmiM R EHEHWERERE -
2t B A BN EREAA20E50m s 2 [ K I 7F B 5 o FE v ¥ERE B I 5038
SLEHE - LA BRATAMEFEEETESZESR > FANWREE FEZHE G2 EL Ak

-278-



BTERZHERGNERE ERELHEFENREER  EARESLEBHEEGMEEE ~
MEEREECENEE_FR  -FYRUFEXFRGINELRER  TEOASEMHRKRS
73 b B S R B B (A > R U o 0 BB VT o L ER P R B AR EL R -

1 EREREEEHEAR

LEE-FRURREAEFESY
CyHgO, + 6 NO; = 3N, + 8 CO, + 6 OH™

LHFE_HFBIKEETFEZE

C H,0, + g_Hzo - 1_41(:02 + _1410}14

3RPBRLBRERE FEZE

C,H,0, + 6 NO,” =3 N, + 7 CO, +6 OH"

4 EHBRUABBFRESE -
C,HgO, + ;HZO = ]—f— CO, + -141 CH,

S HEFHBLUARBEEEFESE
CgHgO, + §5£-N03' = 15—8N2 +8 CO, + %EOH‘ + i_Hzo

6 MEXTFRIASEFESE -

C,H,0, + 5 H,0 = ;ic‘o2 + _g-CH4

TEHRBRLERERBETEZSE :
8

C,H,0, + %Nog' = %Nz +2 CO, + 5_0H‘ + 5—H20

B.BEALI KB EFHSE -
Cc,H,0, ='CO, + CH,

£ HEEERYNHEMNEARBEER

W B R R e =am
B2 % mmole/mmole m¢/mmole mg/mg m#

YK R T Be T 269.5 "1.62 40,5

Sk . 8 . 196.0 1.18 . 29.5

% 10 245.0 2.00 50.0

FHE Eﬁﬁﬁ 7 171.0 1.42 - 35.5
2 11.6 284.2 2.09 52.3

FEFER Eﬁﬁﬁ 8 196.0 1.44 36.0

2.6 63.7 1.06 ©26.5

Ll Eﬁ%ﬁ 2 49.0 0.82 20.5
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3.0 MERBRMERER

BN ERERN E-RYURES R RS A AN RERE T 2 EWE
B BN ERETNERE Y SHEUEREH-HERERTHESHFURBER
B> ZEREXNRAEERET  FEEECEEERPHELL.2me - AART MRS G
B BRAXREERABRKARYIREENREE > DERNELET - BENWERESN
MABFE _HREESKRE BHELZABRT BOHF_FROERSENR  fBEILTRA
HEOERBRAANER - CHNERMAERRIER - ARINEXNESEREHAER
fE > DEENEREZABNANT_TREXTR  FEHERTERRSET2EL - BRE
MERRESNASBEDTARINDHER - EHERELEEMBE > 8 —EERE
Hy 3% ) B B (positive control) - S RER » MAEVEMBBEMNT - HA T LUA B E
W EHRESRAMNAREBAHESEFERLBFRNES - RBMNRE O BBy B
% BREEMNERNEEFSELE 2D ARBNMANREFEENPRAEEHME - Bt
B RMEDF A RRE T REREMAHEE R EHES00me/ 4 E T it f&1
HWIEM  EERBEEBUMAEWARRIML  WEARHERRE - BRAEEE T HEYTF
AREEERENAY ENERBEYENT  JAAPREGETFEZEOHREY LR
Tl - EAFABMANTF _FREFFROER  EAWRE2IE > RRTEEYE EE
FAETEREERNEYENE - '

3.3 LUASB S RMEREAE

BOHONERETANAES HoHEM  ANEERRT LFGSREBRURBE
BINAWEE  F-HNERERERTHEENEERE > £ AT RERHENIG RS
ATEBREE1g/tWIKNO; » BEHEMNERAASHRENEEBERER  FUHENERERS
SMBENEREERER CEHERTE - ZHERUNERG RN BSBHEST
WERE  DRUEEMBKENHEBENH HEESRFAGERERRENER - EHRERY
FHER EHEEEE RN ERERRERIZS -

B3ERAA FPR BHRENSER - B2 BENMAWRE > XHER 7Bk
WUASBERFIA - FEL=ZARRNERARABEOCERRENEBCHENESRIEE
BiE > —EHNETEEBBRENANRAETAH  WRAEERCRBGFREBENSER > Bty
RUEBRANBGREABEILREZIEE - TEMWERENEISme £5 > BHER
HERMATWEREEEEEHERY  ¥RBEZHZARET > RHFABESRER
BREMETFESEARTTIRNER 885 mIEEE > #ABBEREHNSOme B
MENREEEE - TEBRDEINERSARERERB  BERDYEFERBETIESE —
LR AN AT 48 - _

UEMEEFRVWERSREERACE - ERAMCHEBRFFBEIMABERELE
20meEA o HERMEMHEET - BHERMATHERE  RERKRBHNERRS » RBREZ
MERMEAE29me > HEBERH26mEE > RTMHBNERAAEREEERIER - I
EEBEFBRERERELIMN  ERDAMNEAFHLEZRCERECHEHNER  BRPKEF R
B OXEBOERDAFEER AU EBRDEVNERNEABFME—SHNGR -
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BSEHFE_RBRAERE  HRARB T RENGRAGHARER - WEERK F
—ERBEBREOHBNVERME - BT INREAE S S RITRI0 - il 5% B A AT 48 38 5k A A5 = 69 Hl
ABH > ATEPET > HRENRANG THE _HRIER  Eib > TAWEBEEILE
AZUHF_FROACE  MEBAGINREPERERSOms  WHER LAMENRET
JE/R29 Sme/mHHF L - EERKETEREANRMANEEBERSME - A EE K E
CEBZVENERTARESS _HRAEVASBSEN S MEM A LM EF#2EH
EMRH REERBRETEECENREAVESUARE - ATEHTREEE-PHEE -

BLUFHRENFZPREEE SR -HEREEGE > THBRENERE
Wi fE b > MFAERHEN  REPHEAETSEL  BHEESIMAXEF R EE H
MEBENHIF - AEEEEENNARFERCEKUE N = - ERFENA®R - EHBIEEY
FREREN AMEHF -FRERFENERY r AIREHENERRN - RETRER
EHFE _TROAHBEFTNFHENDEEL > NEERBERPEOHF _FRAHS
MECKERRE HEF_FREFTRIAANKESRETR > SWEBRFEAH T RE
RERTANBRRAR  #RXEHEFREVBEELEMES LEEEUEEREAH
b AMEHERNEZE  TAFFTROAWEZREF _FRAMROBE  -WHHEZH
BRORHARLEFRORBEES RE2 T HNRE -

Vg ~ & £

LIE—BBRERAETRY > FETNAMRBEMSAHBEINE T ZIEINREY - &
MEBREDE > ARABOGSEABHERBERE - FUNARRBRASBERETY
BMREYTEERFAER —BBEALFRES -
LEHF_HBEERBRIUSESOOng/(EAMANERK  HEENEREREERANT
HEMR - ELEBAKPRTETRENEENETH > REENNROFHAEZLEERY
FRER -

3EE HERYD BFE_FRITLBHREBEEHBUASBNEHNHEREAHER - BT
UASBRMERBGHTOMHEE_FROERE  ANAMERAZVNERER LMENH
WERHE  REEBNAHNRETRFECHNETERERUEEZ2E > RAMRRER
WHHEFEZE NERBNNEFROAHETAWER  CHFRFENS R
HEHBUASBERAEEE  AETRBANROGETTHEBRHFIFTOREEY - &
ENBTFESERERETHFFERNBERIE - P THE  DZIRERFHBR -
4B AT HFE _FR EEBLEEET BEARBMNESREMREGRREESR
EHNHMBREEATHREATEARE - FHR WERKSERMER LN EETEE -
mESRETUMANRRBAFETFERE - UHABRREFEATENERME -
SEFZXRMA FHRE K HE_RR WRETRBAFREVUSEAH EFR > Rl
EREAH BFE PR BRN BE_FR AAHRKERTRE  ESHRENTHE
EVMERDEFHSEAIBE—SEE > THREERENBEE -
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B REAEFBERAFFESENFE _FHREEREMNIRERDS A, =29 E
Bp s BB B ERS00me/e; C, EREES00mg/s; D, HE - REESO0me/ iy L X E
500mg/¢ ; B, fEHES00me/s «

i5

10;n%bhE@8, ml

~—4— pp —¢—(Cp ~O0—DA —+—EAl

B: BERREINAEIBHFE _FREETRMNSESE - B-A, S HEs500
mg/é; C-A, X EHEE500meg/s; D-A, 8 ¥ — F 8 g - X H B 500mg/¢; E-AJE 3,500
mg/é -
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Planning and Design of Waste Water Processing at QuarrySites:
A Case Study

Wu Mei Hui*  Sung Hsin-chen* Chu Yu-hsyue** Lin Kun Ran*#*  Yang Wan Fa*#+*

Abstract

In general, the production procedures of the quarrying industry in Taiwan involve the collection of sand and
stone from rivers and waterways, and the pumping of water including vnderground water or river water for
washing.

There follow the preliminary sorting, squashing, cutting and straining into sand and other guarry products
with varying granulomeiric specifications. The waste water is mainly washing drainage effluent from the flushing
of raw quarry stones, and the pollutants are masses of inorganic suspension solids.

Their composition comprises tiny gravels, clayey and colloid substances, whose pollutant characteristics are
rather simple, yet recalcitrant against removal by gravity precipitation methods, especially those of the colloidal
and clayey substances. In 1994 the Industrial Pollution Prevention Control Corps accepted a request by the llan
Quarry Union and other members of industry to assist in the planning and design of waste water treatment
processing equipiment,

Hydrological assay, precipitation tests and jar test experiments at an [lan quarry site indicated that after
treatment with gravity precipitation and coagulation settling procedures, the effluent was acceptable under the
1998 National Effluent Standards. Based on feasibility studies and taking recycling of the processing water info
account, the second waster water {reatment process is planning and design for partial treated water recycling use
for initial sand flushing procedure after grit settled treatment process, the remainder of the waste water is
coagulated, settled, and effluent is recovered for the flushing of sand grains or fine materials. This both reduces
the required capacity of the processing equipment and the expenses for chemicals, and cutting the sludge yields.
During the design phase the first consideration for the equipment choice is the space required at an open quarry
site. A simple rule is minimal use of transmission machines, using machines simple to operate and service. A
waste water processing procedure designed with this in mind should prove valuable to the quarrying industry
generally.

[KEYWORDS]
l.guarry 2.inorganic suspended solid 3.coagulation clarifier process 4.plamming and design

* Engineer, Industrial Polluﬁon Prevention'Center, China Technical Consultants, INC.

#*  Section Chicf, Industrial Pollution Prevention Center, China Technical Consultants, INC.
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3.1 BE7/k &

BEicB B e WO RMEAcHE KT ERMNARN ST AE - BELBEKEXR
N ERMABREERBEFMMMUESG - DEHBEZREREN » ERZ KES M
Tk MEPHDUBEERT  ORAKEEDBEEFEENEAERE  REHRBZ BT EAK
BHEUBARERZMAKBEERMDERS  BEGREE/NHFBEAREREI60m? S0
fEVA/NEF » £ —REE/KEFHS,000m3 .

3.2 BEkKHE .

TRBEYORIESEZREAGIER - REKKESSIRERE102,360mg// > HSSFER
MEWFRER > BHABERKFZCODFRBEMESISmg// - KFEERFBEENTE
W BEREAKCpHERBE RG> pHEHAET 8~ M -

V9 ~ 87k g B v 17 1 3 B

RoARRBRIZREK ST ERREFRERGar test) » DUT B I3 R
REIR 2 BB A T -

4.1 JifeE &

BAMERBERUE2HR~ ARKEEAUNER  ABIWSSRBK.FEIR
30minfg,. SR ERBEBRAKNL000mTREE220my » FAEIENFR > B62ms » 2/hHF
BRASmy s BRIIEERT  £TTBZ1VNGR > EEERGESASSE124meg/ e - 8§
BLERBCBREYWEITERMANYEMBY - 2ERBFEEL. S/ > REREDHE
EWIENRR RN EREBEEENE  MESGTERE TEFEMBERIECEE
Uik - KVIBERBRER > SRADHCRET > AN EHEER 2R - MHERARE
WM ESEFEYIR 2R AEREEETHRMAS0m3/m2day » FAESSHEF IR -
HREREEET o NERREEZHEERE -

4.2 FEHEE

BUERBe LE®R > Bola > BTAERE - ZHAREE(ALGO,); » 14H,0)
BREE > sARERERFZPHE  RARERENES  EHERET > HRIIHEER
BZEGE > pHIEMEES -7 8- 90 FiRvBABESRIFZNEY - BREBK
ZPHEMESES  EHBAFIREREERR  KIEWEE  EERNNEZEB LB
W pHMES  #TREMEEZHE  WEMBESFIFKIS - 2550100 - 200meg/s
ZHiEEEE - fRiE2min - EIP@EEI00rpm - FHEYIEI0 mingg - WNH FBWHETPH - SS -
COD Z M BI4dT » MBS RNE 1~ - BES LBWSSHEIImg/¢LLT > pHERIFE

-290 -



1000

900
800
700
600
500
400

75 Y2 #d & (ml)

300

200
100

6.47~7.50 2K HENRESBEALERETFRGRLAMESOme/ (5K 100mg/¢ K {E »
Rt~ E EB®RCOD {f - HCODES B R4mg/eF20me/s » W BB 87 & i 7k

60

90

Y1 B I S (min)

R FRBEBCBREERRIF -

WBERB SR > CRRBETCRETREE BRERErHFHERE  r EEHMN
B EER - RE2min, BHEHAFEHRI0~150rpm > G{E300sec! » JETHE R IFHIEE

HBR -

B2 B 7 Rk T B SRR

®1 REXBRER

it B & L#EW2COD | LB SS
(A1,(80,), * 14H,0) +EW < pH
15 — 19 —
25 — 9 7.50
50 4 6 7.32
100 20 4 9.94
200 — 5 6.47
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5.1 RETEE/KRE

Fi ~ Bk R B A ]

7 4 B R 7 & = 36 0m3/hr
BEESEEIUNG  BAHBAERS,000m3 57 -

5.2 RETEIEKE

B =] i S |’ ok

SS(mg/¢) 105,000 <100

COD(mg/s) 850 <100
pH 3 6~9

5.3 ABBEHAAE
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0=360m3/hr
COD==850mg/L
S8=105, 000mg/L

PERD IR

Q=342m3/hr
COD < 100mg/L
SS=130mg/L

Fifden
[5mg/1

Q=170.2503/hr

COD=100mg/ !
SS=100mg/1

5.3.4 FRAKERIEERERE
1. EER ML (TK-01)

e | == 15 HEEV=18n3/hr
(Ter)
ik | = HNREEIEER
| Q=171m3/hr
P
R
i | = sp = B | = gp = 5K
l
Q:0.75m3/hr \l/
S5:30,000mg/1 YSyRalt
Bomd | = p = [EHI
1 A

B4 BRKEERVNTBRTS

i o 40m(E) x 6m(E) x 4m (R AEE) X Sm(FEE)

it Bl p
= B - RC #iE

i JB B R BEOKERAE - B - BUUE

2.7k M (TK-02)

H B 6m(R) X 3.6m(E) X 3. 5m(FHAKE) X Sm(2E)
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Practical Case on Automated Monitor andControl
Project of Wastewater Treatment Plant

Te-Cheng Chen* Ching-C.hjh Su**  Ching-Shu Hsich*** Tsang-Miao Chiu**** Fu-Jung Chiu*****

Abstract

In order to put the operation and management of wastewater plant in practice, avoid man-made neglect,
ensure entire treatment effect and meet the future environmental protection regulations, therefore the President
Enterprises Corp. Starts planning the automated monitor and control project.
The software of this system was purchased from the market, but the function design and network expansion
were planned by the Civil Engineering Division by oneself, hoping to train he technical personnel and save the
cost. _
This article introduces the implementation course of the President Enterprises Corp. how to utilize the
internal "improvement group" to proceed the planning and construction of computer monitoring system in Chung
Li general plant, and at ﬁle expense of low cost to reach the computerized monitor and control automation.
Expected results:
1.Establish complete monitor information to serve as the further improvement basis and also for the reference of
automated monitor and control project implementation in the other general plant of the President Enterprises
Corp..

2 Raise the accuracy of chemical addition to avoid overdose or insufficiency that affects streatment cffect.

3.Monitor running condition of the transmission equipment to attain broken-down message and repair in time to
maintain the normal function.

4 Provide the dynamic flow display and arrangement of the monitor data report.

5.Assist insufficient personnel to avoid man-made neglect or hazardous task incidence.

* Engineer, Civil Engineeﬁﬁg Division, President Enterprises Corp.
#%  Engineer, Civil Engineering Diviston, President Enterprises Corp.
#x%  Section Chief, Civil Engineering Division, President Enterprises Corp.
k%% Aget Manager, Civil Engineering Division, President Enterprises Corp.

Fikd® Agst, Vice President, Civil Engineering Division, President Enterprises Corp.
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VH S o A ORS Oil Rugged Screen
BEimREAKE FPP Food Raw waste water Pump
e G UK 2R OPP 0il raw Waste water Pump
B 5 e ~ FF§ Food Fined Screen
A1 HE 4 & 1 OFS Qil Fined Screen
B Th b ATM pH Control Tank Mixer
T B Dy 2 4 ACP Acid Pump
5] v £ OSC 0il Scraper
e R0 e 4 NTM Neutralization Tank Mixer
B WOP Waste Oil Pump
=T 1 6 i 2 4 SOP Soda Pump
S b S A EQB Equalization Blower
S 81 A 2R EQP Equalization Pump
T R R i HE B ALP Aluminium Sulphate Pump
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BT b 5 A% PLP Polymer Pump
O TRE PLM Polymer Tank Mixer
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il DEM Decanter
Wil WEBEE SCp- Oil Pressure Pump For Cake Hopper
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ERAIE AEB-01-M1 | v v v ]|wv v v v v
HRsmith AEB-01-M2 | v v |v|wv v v v v
[k AFB01-M3 | v v | v |v v v v v
TR CLC-01-M1 | vi{v | v ]v v v v
Jis ki i DFT-01-M1 [vi{v | v ]|v v Vv v
KSR S | DWE-01-F1 viv]v v v v v
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B.Rack*2
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I EETE GLEREN > GXPEAREKEDGYE FBENREREE B
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TREEZEBOHE AR -
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Fy PIEBBE KSR LT HK

R A B B E I 2 42 Gl £
L ERZE EHRRATE R | RA S EEEFA
A PES » DL [EDC 24VERE
1,000pulse 10F (FH300E:
HAMNRREZHIEGRE ' SI&1LEH
Hfpulse s E R
A s EHPLC
P EREAERRE R R e | EmEHELD
FON-OFFEZ8 » (R ES500 m!
BEGEBISMRE BHERS
MELALAEE500 (& @ WREEKEEE
mlzt & B L.46H R
BoEBREL.46
MR BT EIERE
SRR R E REEFRRAME R EmE o8
FH,ON-OFF#gt » |FiEE330 ml&s\
WM EERGRSE | FFREFH AT AE
MDD #ES00 HMEHSLY EE
miz| & 5% A (EARE
WRBEIERARY
BALE )
4 L RE DLEf 52 s DL B [ © MmRek 2 L iR
TR 8 1R 4R 1% B 2EE250/5 A
172.5 1% B AL
2E150/5 A
#250/150 =1.66
B LRt E BT
B E L
286.35
ERREMALY
S(AYEEBIEE HiAtERe PCS- |BEILIm A HZEF
HE 1T A 1 R 2000 1.3 EmEALHE
e wk wigNET TR ERE
(BYElBEH OMRON #Jf2 = PLC
EBEME R 2R 2 2.3 HOMRONL ]
MONTR TF Ful LEHEPLCEE
S;iT MONTRAERFETF
(OMRON A B
IHCPU-21 8
FrEmcQ-Ml
"7 HAKE
CPU-11, &
OMRON A B &
BEHABAFRE
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(1) g K H B 1E

+ A Ak
H BE B 7K (80 B J7 (82 R T) Bt B2 67 A T )
B FOE | HNRME | FOME (HRE | FOME | WRE | FHE | BRM
12/1  |234(+3) 231 448.5(+1.8)  |446.70 104 121(+17) 140.4 175(+34.6)
12/2 |253(+20) 233 517.5 524.02(+7) A EE 107 145.6 185(+39.4)
12/3  |204(+18) [186 431.25(+16) |415.21 128(+12) |116 124.8 125(+4.2)
12/4  |166(+6) 160 379.5 461.02(+82) |[115(+12) |98 98.8 100(+1.2)
12/6  [259(+1) 258 810.75(+3)  [807.51 160.5(+15.5)[145 161.2(+2.2) [159
12/7  |234(+8) 226 483 521.16(+38) |149.5(+33.5)|116 135.2 141(+5.8)
12/8  [225(+5) 220 517.5(+14)  |503.98 123.5(+2.5) |121 143(+2) 141
12/9  [213(+5) 208 448.5(+13)  [435.25 117(+3) 114 117 137(+20)
12/10 [208¢+10)  [198 448.5 481.07(+33) [117(4) 113 156(+35) [121
12/11 176 181(+5) 414 440.98 115(+5) 110 A uE 109
12/13 |250 828 130(+2) 166.4
12/14 [252(+5) 247 552 130(+8) 128 161.2 162(+0.8)
12/15 |236(+5) 231 431.25 440,98(+9.7)130(+5) 122 152.6(++16.6)[142
12/16 | 199(+13) 186 552(+2) 550 78 125 115.6(+10) [110
12717 |172(+12) |160 396.75 406(+9) 117(x22)  |90(¥12) 106.6(16.6) [90
12/18 |164 165(+1) 396.75(+13) [383.71 i17 95 106.6(8.6) [98
1220 [264 269(+5) 810.75 670,06 143(+36)  |143(+26) 156(+1) 153
12721 [211¢+11) |200 448.5 463.89(+15) | A %% 107 148.21¢+27) 121
1222|216 226(+10)  [517.5(+48) [469.61 130(+15) [116 140.4(+2) |138
12723 [212(+4) 208 414(+8) 406.62 117(+30)  [115 143(+12)  |131
12124 [172(+3) 169 362.25 369.359(+7) [143(+52) [87 101.4(+6.4) |95
12/25 [140 143(+3) 396.75(+24.5) [372.25 78 91 25.8(+1.8) [84
12727 [252(+4) 258 690 701.55(+12) [143(+36)  [123(+45) 163.8(+5.8) [158
12/28  [200(+7) 193 534.75(+45) |489.65 63(+48) 107 127.4 132(+4.6)
12/29 [194(08) 186 414 418.07(=4) |130(+31) 113 140.4(+10.4)[130
12/30  |185(+9) 176 306.75 409.48(+13) |130 99 106.6 114(+7.4)
12/31 [199 202{(+3) 603.75 564.11(+40) 140(+7) A EE 142
FHE(2H)
HE B 7k () 5 7 (B 5 8 (A7) B B2 85 (X )
FHE | BRE | THOE | WRE | FOE | WRE | FHE | BRE
+6 +25 +20 +10
— A {3 EC &% -
51 Bl B K (M) 8 73 B R AT ) B R 8% (3 T)
| FEDE | RME | FOME | WERE | FHE | WRE [ FHE | wRME
/1 129(+7) 122 379.5(+35.7)[415.21 104(+23) |81 75.4(+L4) |74
172
1/3 227 233(+6) 862.5(+3.5) |859.05 130 142(+12)  [153.4(+21.4)[132
1/4 207(+13) 194 483(+30.6) |452.43 130(+12) 118 132.6(+12.6)|120
1/5 250(+5) 245 552(+5) 546.93 156(+6) 150 174.2(+27.2)[147
176 149(+7) 142 465,75 481.07(+15) [104(+0) 104 O8.B(+6.8) (92
117 185(+0) 185 448.5 483.93(+35.4) | 104(+13) 117 130(+11}) 119
1/8 149(+1) 150 448.5 481.07(+32.6) [ 117(+17) 100 117(+12) 105
FHE(LH) -
BE LK (M) Bh 7 () R (AT T B 8 (2 JT)
FHME | WRE | FOE | BRE | FPME | BRE | FOE | BRME
+5.5 +18.7 +11.8 +13.2
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(DMK TFIYEHRE " 12H6M - LH8HS.SH
(DB HFEEEHRZE 12725 - 158H18.78
GlEmEEHBRE 12H20Q 7 - 1ASHILSAS
(OFBETYEHRE 121088 - 1LHSHI3.2A T

h~ BE R

LEA—H—AGER > B8 Ee  EOFEFERE  RESIHF > BEETELT
Ao HINR ZHHEEE - AIS—MAFEIMA » THEESH -

2KERERZES -

3RS UEE AN B B K EE -

4RTEEENER o AR BRIUE KT - R — &30 5] E MR R E i 5 g1 85
IEza® -

SRAEMBNZEENE HEARBRTE > PEEEZR -

6. BE I B AR E ORI - THESHERAL - ENEE  DERFEREY -

TREGEREE TR ENEIR G R -

BHMARFRE  #AEARKBHEEEFRE -

7N~ it o B 2 B

L BEZERENER > TERDEEZRR  MERALE  URESSFEHBER -
LEARBEIEZMHAEAETHATRIANAFTAZ  AEETHIERER -
SHBABHHEYLERER  IHZ2F IRNETRERILERSG AL THFR

M —BfEE HIEX -
tEBEE-—EEREERL  WRAZLEN BERESUEZEMEALE & -

- &g

LERNBESELELMRER  HHEHAFHMKEBRERTIREEE  HRLOTES £
HERBRINE -
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Introduction of Size Recovery System

Shen-Hong Lee*

Abstract

The process of the dyeing and finishing industry include operations like desizing, scouring, bleaching,
mercerizing, dyeing and finishing. The effluent from the desizing procedure consisits of sizing agents and fiber
impurities. The sizing agents that can be recoverd, are polyvinyl alcohol, derivatives of starch and poiyacrylate.

In the case (hat is demonstrated, enzymatic and oxidative desizing agents are adopted for the desizing
process.

The prewash process before desizing removes majority of the sizing agents. It is observed that the sizing
component accounts for 24%-30% of the total effluent COD loading.

The high COD loading resulted in large investment on environmental facilities. In order to reduce the high
COD, the retention time of the aerobic or anaerobic biological treatment needs to be prolonged. This has
incurred higher costs on building, equipments and operating costs.

The new technology of Ultrafiltration(UF)membrane system to recover the sizing agenis was studied on
production scale. The UF membrane system consists of three sets of UF membranes, storage tanks and a fully
automated control system. The UF system concentrates the content of the sizing agents in the prewash solution
from 3%to 12% The permeate from this system is recycled for re-use.

The results of the operation are summarized as follows:

1. a total of 18 tons of sizing agents recovered from 608 tons of the prewash solution per month;
2. a reduction of 31 tons of COD per month;
3. a saving of NT$40 million on investment of environmental facilities;
4. an increase of the weaving efficiency by 1%ilo 2%.
In conclusion, the UF membrane system is recommended for the dyeing and finishing industry for waste

reduction and cost saving.

* Section Supervisor, Environmental Protection Section, I-Hwa Industrial Co; Ltd.
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— ~ H

LR AT GG BRI - R ERBE RNDMEEROER - K
FMRMELZS~15% - IWEAAKNERES - AL AERR @eBR - -BRLETEIRGE
WER > BETHAFRRARY  SREBEHRETEDSE RGEHEIE4SBEHWBOD
BRE R EERE -

EHAER DB (STARCH) 5% > HBOD®EESO~T0%  ERBERKEREENE
REW - HREBRBEFESHEBRMRS M > BT ESERER » T EAE T %S RERFT
B & « & H 4 % o 41 PVA ( Poly vinyl alcohol) - CMC ( Carboxy Methye
Cellulose) B &S HFHWELBOD » M3 ~3% » FELHIMARBRE > MO XKERAEKZ
BOD » & TRE R JRE -

ARSI CHOTFRARBENINYEE  BE ELASERRRREENETSLE
T - MARERENEZEARSTEE  EE— 58 A@EES > & -
BHEEEMAERESRE NSRRGSRV RYE FREASES > EFE-F -
BEFEABS - |

R E RS EE > IERE - MEBRRAREERET TR RER > HHE
EAREHTHA » EEENERE - RBREMRTREETREESE  HEHNEERES - RH-T
B HEDEFE6  DEERKEHN - BRUOLAZ  AEEEBERIER ST > 5L
ERRESY  E4LBOETHRERE HABMKREHERZTEORBEERNORE LA =
2 EREEWESRE AL (uitra filtration membrane » FRAUF) Bl E BB > HHE
TRE -~ REREH AR -

o BURE A Bk R

2.1 ®HEEAN ' .

Juis TR - ORIESEEE BBy - Mt RERBEENT - X860 H
@%%%>E%@ﬁﬁu§@%@&%%§%%1»~ﬁﬁﬁ&%i@2@mﬁ%ﬁuﬁl
HERLERERTRFEELBERAE - ANFERERRARECRE  HLKERE 0 BT
AEAL | -

2.2 FEBRRE

FERBZHABEDUERGHEL  BERTEYEASRMEE X - L@ ATE RS
RZER (PVA) BE - BAEK (Starch) FAEREFTYRDES - BEREK > —KE
ANFEEREREREMNMEREE - RAAEERKTERAKNER S EBRATEEDN
INGF o DIBREGERWEN - AFERAKRSREEOPVAFERWIG N > BEEHEBEEE
Rk ER MR EERE > DEFHENEIRS M TR R R - WEFIRA LlwHE
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JTHGEATRM MBS AREME B BooHPRRBSE - ZPBRERAES BT
WE > ROOCIMET » WHEPVARIOW AL SRR - REWR -
BEsRek fﬁ%ﬁﬁ'{ N202z%;

FfLEAR T NaO20L ENaOH
SEA . aoh i b

V |

Eaemee | Bl = nae o= |sxT A

LY LY LY
UF FRIE
LY
B
B TR
LR ik
A =lmen = B R =Bl flisne

LY LW
LY © REEH

i1 EFEreRERSRREL
2.3 BEK4EM
EMBpELRSRER BESI~C HEFEEGE - BEHEER AESEMERELR
PVA - Starch#fpl o % « BAERH - BERE MBS RCODSREREMEIAIR -

®1 RBWHESRERRIN

H i B B z{@ NO. 17K NO.Zyj{ﬁE NO 375
& % = &
pH | COD |77 | pH | COD |78 | pH | COD |78 | pH | COD | i
|5 53 B & E
4301 D 6.2] 76,388| 0 6.41 13,4721 2.5 7.1 1659} 7 76 (3472 30
5/3 B 6.2| 87,490t 0O 6.7| 14,027 0 7.6 | 2,769 5 76 3,270 18
5/5 B 6.1 68,861 0 6.3] 31,249 0 6.9 | 8,263 7 6.8 | 2,567 | 12
518 | B 6.2| 56,249 0 6.5] 15,972 0 7 52771 7 72 | 5208 14
5/10f E 6.03| 62,711 © 6.4] 15,254 0 71 14322 8 6.9 | 2812 13
74
% e —————— =i
jj l‘— =l
I
A PNE e
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2.4 BODERCODEREHS L

PLEE G R AR CAPVAR £ » BRTE HEKB YR 3,000,000 - v B 396 48 K
6OB.8MH » HFELBODRHER2MEESES - R2EFRKE1,000kg FPVAZEFBHE » 7
FE41.6kgBOD - SR AEENIRI 2kg FAEERAHEAEF600,000kg > #F H
MIPVAE £ BOD# = F960kg - ERCODA B H ML E > SkePVABER KB TEE
1.75kgCOD - AT FEPVARBIEHELBODECODESEH S + RIFTF -

]2 FHHEMZBOD,

t*t & BOD,
PPM  |kg/1,000kg7n

REER 1) 810,000 477

%R 690,000 69.0

T 3L 18 2 = 1,600 1.6

BRI AR (CMC) 10,000 9.0

B ZIAHE (PVA) 1,600 1.6

BRI 70 1,200 1.2

BT

Porter,1.],,"Textile Waste Treatment:Practices, Needed Research and
Federal Legislation",IN Proceedings of Conference on the Textile and
the Environment, AATCC, Atlanta, Georgia,March 31-April, (1971)

#3 PVARBEHBODECODE R

& =2
Bk HE |PVAELBERE | Hiaotk
1H B
BOD (4£{4tEEE) 15,000 kg 960 kg 6.49%
COD (/{h%%%ﬁ) 130,840 kg 31,965 kg 24.494

= ~ SORHE) RS e R 2R

3.1 BRI

ERBPRRMEELIYBRE  REUVFRKKBREREEL2Y% > REGKYPEHER - E
MR SREAHMARAE  LAMAHEN  ERBEELIRS  FHTARDHE -
AT RS EBAAFEE  RREARFMETES MR REOE 25N R RAEARE
& P R e

3.2 BEHERE N

TERHHTREIFESEBRMEIN > QEEWERME - SOMEE BATEAE - 20 M8 R
BLAD ~ 1.SMESETAE - 1OMEREAS ~ 2SMAZA/KEIULAR - HECEB ME3P VA H B R KEE
& B e
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3.2.1 U8 8 4

| B @R o -

2 ERABNE YESS - T o B DAV I M b 2 AR R R -
RBR  Tf - DURBEMEBEERCEERSY - MR ERH -
HREBRTE 0 M

=W

3.2.2 @ i S
LRRER R 0 TH -
2 G5 — - A ER30N -

3.2.3 BIRBZERER
BERXME=ZHERTR  LEBRERBATH -
l.A# » 12 Tube » SHEBESTOE -
2.B# » 12X Tube » HEHEITOE
3.C# » 18X Tube » & HHE64F -
Bl # R R APP (Poly Propylene) f5eF i MW -

3.2.4 YA HERH
LR ER R A -
2 5% —E - 200 -

3.2.5 ZEH|AT
| BREmRE#H > —M -
2ER\RIA —FE - FRELSM -

3.2.6 FEEkkEEAE
lLEEERREM - M-
LEVEREEN  — B HEILOME -
3.2.7 EhIKIEH A

L sEmseRE o 2/ -
2 EOREIRER o —EE - FE2SME -

P ~ {5 A R AT A

G ERBEBRBIEE

=
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4.1.1 He& o m
MM A AT R > & 3Blocks » & BB > £ 423 Tube, 5 3% Tubey & 483
membaranes > I A2 0163 o )

4.1.2 FEIEHEE

EEOMERMEREENE  BRFR - WEEEDS - fiARLEE%  BRAREK
EA - BEKKE (Module) XEH - HEBMEFIHRFR - HREFUWAFTTEHE > &5
e Mie - MELBEIRALELER BEEERETE HIBH#ER—X > &
BEHRHERER - FEHME BEEEREE (Tubular) BMHEEBETHESHE ESEBER
BB 4R

®e M- BEERSH

! o | M OE OREE|BRAEE
I AEAE (Plate and Frame) 2 ) = {E&
‘g3 (Tubular) 18 5 ) ] =
MR (Capittary ) i il & 1
AR (Hottow Fiber) i 55 & &
BREg#E L (Spirat Wound) M % & 15 &

MATR D TR et 8 LR -

4.1.3 Hidii: R

FREN - RRFRRRI AN SRR ERGEEREER - BT A O RS AR
FHEAENTE  FAFARUFERER E£ _BYWE > —EREREEI2XBEEIE » T A200ER
WERMEE  WESHREEALERMEEER - S ERBERNE K REXR
80~90°C » AT A2SHEHOKE AR 77 > ARHE IR/ NER KR > BEREHBERNFRH
Koo BERECHERBERREFERANEK - SOHEBRIER - 28346 3 ~7A M EE
HHRRERE  SFRESEREBORILE -

=5 BEEBRRRE

HHI RSB (yvard) | B EAEE C100%) | HEEIWECI00%) [ MK SE(K)
677 49,636y 125.6kg 124.0kg 98.7%
6/8 117,800y 206 6kg 188 Okg 91.0%
6712 53,290y 120.8kg 118.0kg 97.7%
6/16 118,140y 228 6kg 224 0kg 98.0%
6721 144,840y 272 .5kg 254 0kg 93 .2%
7722 83,580y 180.4kg 175.0kg 97.0%
7726 134,385y 245.5kg 240.6kg 98.0%
7729 55,035y 114.3kg 112.0kg . 98 0%
7731 51,365y 109.2kg 107.0kg 98.0%

HEREH BHAEZFRE HEEMErEHRER - RN UFRKEEEE » K
E Rl HE89 » M2 HN ik » M A BEER -
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4.2 HBERZHEE (PVA) B

4.2.1 HAbE
HEAMEAUFRENENERAH - BRAGHN  SFEURKEEEREARSME
B - FrFIHmRR G ELbE - RESPYARKHEEER -
R T R RIS MBI RIREE o ATPIRE BIRE EAE  E E RWEE
EREREREMEUNE BB - MEORTT] -

Fo Pl R 2 BE L&

. B o B

\ - PVDF PP
BEME | nm 2w | Tatare
) " — TER (LERE
moE &R LB S I D)

4.2.2 BEROREE

BT LMFrUFE RSN - EFEREARREH —SEE 08 E > BT DUE
ERIGERSEMPVA BERE - KABHEAEEEAZHERRER . > AEREERS
WEPVAEK - BRARGEEBMES > TIER - REhEEHERKERE  BUBE %
BMEBEERPVARRTEES - EHEREEAR > AT TREMERANATLLARZZ AR
BRERRNEE  WHBWKERAES -

4.2.3 HFREMEE

ERBWERNAR —ERERB R ERERBECRGEE  HSABRRERS U
BB HBRELE  TRIEAMNIER  WEAKKA - BRRBRE - WBOEE > EFERME
ARERNERSE - BRRETEHRAEZRBEFRARE  MAERAMRNEZEFRZIAK
N MREEER WA CEE EERFEEESECRMNRE  HHAEEHIA R
A MEREFECHE - SHABRIFRENYE - HiE RS 68 5 R & e 0T B
o AT GRS INHAERE L KARETHEMERIDE - DETLUEHR - A
EYMBEEREBETREREE  AFERIGELIENE > DEESHEER -

EBHBOE > BERERBREMGE - LA - B REER > B R
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Environmental protection and safety aspect on
harzardous waste treatment center

Ching-Hwa Chen* Heng-Ming Yang** Kuo-Jui Huang** Shu-Tsung Chen**
Lien-Paug Wei*** Lien-Chwen Huaughi** S J Wyktrkk

ABSTRACT

Environmentai protection and safety measures are primary considerations when establishing a harzardous
waste treatment facility. In this study , an electroplating waste liquor treatment center is evaluated , along with
related considerations made regarding treatment technologies , monitoring and control system ,emergency
response actions * standard operation procedure - personnel education and training. Primary objectives of this
study are ;

A Action before facility construction :

1.Evaluation of electroplating waste liquor treatment technologies,

2.Process design and related safety considerations.

3.Planning design and related safety considerations.

4 Establishment of a monitoring system and control system.

B..Action during facility construction :

1.Responsibilty of constuction manager.

2.Establishment of equipment protection system.

3.Review of environmental protection and safety system , discussion and recommendation.

C.Action after facility construction.

1.Personnel education and training.

2.Standard cperation procedure and maintainance.

3.Emergency response actions.

4 Evaluation of working area and monitoring system.

5.Running test and operator's training,

6.Miscellancous.

[KEYWORDS]
1.Electroplating Wastes Liquor  2.Environental Protection  3.Harzardous Waste
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*k Engineer , Union Chemical Laboratories , ITRI.
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A Case Study of a Hospital Infectious Waste
Incineration Treatment

Jin-Yei Peng*
Abstract

The Kao-hsiung citied Kaishyuan Hospital has constructed a new incineration system inside the hospital
area for treating the general and infectious wastes which produced within hospital. In this project, Asia Kingtec
Coporation provided the services of engineering planning and design work, trial burn planning and test. A trial
burn test has been successfully completed in June, 1993, and got the operation permit under the EPA's regulation
in August, 1993. The process of the incineration system is consist of waste storage, waste feed, combustion, ash
removal and storage, flue gas heat ecovery, flue gas cleaning and venting. The major equipments of the
incineration system are comprised of one set of controlled air incinerator, one set of ash remover, one set of
wastc heat boiler, ong sct of packed scrubber, one set of stack and one set of CEM. The purpose of this paper is to
introduce the considerations of the planning, the process of the incineration system, major ¢quipments and the

condition of trial burn testing. In addition, the result of trial burn test is also discussed.

* Vice Director, The Industrial Safety and Environmental Protection Division, Chung-Shan Institate of

cience and Technology.
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G %wiﬁﬁ%%ﬁﬁﬁisﬁrﬁ RO ESEFREHRYEREAAGRE Eﬁﬁiﬂzﬂ%r
BE2EHRRMABENFER - ARARERAEHERRBHAB S FANRK > HIET
BEASANRE B EEREBENREFABEBEEIHE > FUEHEEANLRKIEEA
jj °
5. BRELIO M R AR
BN B REESEL000-1,200C4KH 5 CRAEABREERFES
RITERITHRIE - RRAEKESEHENBRTCAEILER RSN BENZEXRGBELER
R FALARLEREARAEREERFHRERE I TR RBERSEIE250
C o WA EAERESOCEI00°CH A » MHEFERRBEGEH -
6. BRENRH
AREHAFERAERSEA R EREENEE L - FE S4B 88 - TEX
FERBEEEBEENESN BREEADHES R FRERBERENERREHSE
WA EM A E R EIS RS ERH > AR R e ERE
B R EE FHRITHEE -

~ SRt Est B AR

ABREVRALBERGE . TERLEL  SFBERARRE  BRAEUHRE - MEHEER
Mo EREREHARREEEAENARE  SEXTERMMERHEMES -

L~ BRBERCR

TREEYRACEEDRRSSECH 228 ITH AN - HBNHAGEHEMRIFR - &
BHRENRGBESHE  REVABRENEMRE HEBERSTIEINRY
£%:51mg/Nm? « g & 3ppm - AE MY 46ppm R FHEEAWY 2ppm » T SGTRES2EH
REEHCHRAEE - ABNER  KERBAEEREFEES MRS - RORKRTHR - H
o IR W A3 AF S RN 0.002me/ 2 - 481 0.06mg/2 ~ & 0.42mg/e ~ §4: 0.19mg/l ~ SEH
ANFA0.02me/ g ~ BEE%/NFA0.2me/ g - FR:0.0041me/ ¢ PR B KA S H S E 23 . 2mg/] -
i B g & :11.3mg/g~ $:0.04mg/e~ $E/NKR0.02meglé~ A H ¢£:1.34mg/¢ - o)
$:0.03mg/¢ « BERRME:6.54 ~ ARG EREWE - HEBEESERSBRMOT -
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#3 BEATUNEEREEYRCEETIERHK R

5 i i o HE i AN 5 B
O EEHEMRR
2. RV R
W B BEEEEEMSL ENVIKRAFT EK-80-CL-C |150 kg/hr
4 BEREWET -
ER - EE 5
5. HEERIR R
8 (1 EARIEE awrant, 100
i SC-WB-100 |Nm3/hriEE4,
2. ki F¥ Z F250°C
3. fi7 2 4860L x
1. 48 75 BE iR 35
B 2. 37 MESRETHE ¢ 1000 x
B |3 T 2759mmH
|4 e 2100mm x |JEEI,300
R |s.pH g @y fusE BB 1000mm x  [NW3/hUBESR
B (6.1 B 1000mmH
N 7
8. 55 5[ 4 LB $12" X 15mH
|1 A R
o (2. A _
R (3 BRI Y AR Zx ch;haupt
4RI E AR
#OPp EBERER
fid
4 BHEHTUHNEERELCRODEAKER
I E T H ERETER AR R
R ERE SR 20F* /247 b 1.38 0B/ 9 /N
R S
e R 700-900°C Rt
= : B®iE 1,022
HiC |3 RRE 900-1,200°C B 1,091
0~ ZE : 1,043%
RESERE <10% 5.5%
B i IR W N FE180 mg/Nm? 51 mg/Nm3
S0 [HCL(10% O) JNFAT0 ppm 3p pm
SaE] INOx(10% 0,) INFA180 ppm 46 ppm
180x(10% 0,) JNFA180 ppm 2 ppm
= V5 H L B B Y R AR
xR Hg 0.25mg/¢ /NFR0.002meg/ ¢
ity Cd /A0, 5mg/ ¢ 0.06mg/¢
£ Pb JNFYS.Omels 0.42mgl¢
Hr Cu NFA15mgl e 0.19mg/¢
= As 2.5mgly 0.0041g/¢
=) Cr+s 2.5mgly INFA0.02mg/e
Cr NE10mel s ANA0.20me/l 2

+/ANRER RSB IS T ERNERMEZFHE -
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*5 BMREBNINER

ol =gl BIEfE 82 5F BF B AE
| g (mg/Nm?3) (mg/Nm3) {(mg/Nm3)
Bk 51 59 180
R 2 3 180
LG 3 3 60
5L 46 53 180
PER R E 12.4 - -
B SRR B 52°C — —
HE & o 12.2m/s — —
}jﬁjﬁﬁﬁ%ﬁ 26 Nm3/min — —
®e HEXRERBEIFER
5 H0IE B HAME(mE/¢) Y8 H A B AR ME (mg/ )
= N.D(<0.002) 0.250[F
5 0.06 050 F
3 0.42 500
e 0.19 15 0L F
2 N.D.(<0.02) 10,050 F
il 0.0041 2500 F
oy N.D.(<0.2) 10 0L |
e 5.5% ————
®T ERBEARKEFHHER
o B HE B2 RIS
H H (mg/¢) (mg/¢)
T 23.2 50
kE=mag | 113 200
P ND 1.0
& 0.02 0.03
] ND 3.0
5 0.04 5.0 .
s 1.34 2.0
oy 0.03 0.5
= 0.002 0.005
"B RE 6.54 6-9

1R O P D VR

R EEBEVEFFERBEE A ERBREE" B2UEEAE  SERRBEEIR
EREMRFEL000°CH [ - REBAMCEABIEEEREEE > 23F1,091°CH1,022
C o MFHBEIREE043°C - HEMGL000CZRE -
2. pA iR B8 T R I [ ‘

FOBRAE ARSI R RN F R - EEIE%EPE?& RIMBR - RABREEHTES
BIBBRR - RBRBEWMEEHE > AR IBELISY  TEENERERL268
BETHANEERESIDLER -

-361-




MERERSEN .. —SAEBEE SO/ PRFEME > WEPINNFFER - FIRGE/N
PR #g B R SR AR LOFT R - MR PRERB I EN T ORBHRERFGEI?. 4%

*s HEm_ME=dHOR

K M [RECO | i B JBEECO | B |[EECC
07:15 1,027 10:45 1,042 14:15 1,039
07:30 1,030 11:00 1,037 14:30 1,057
07:45 1,025 11:15 1,035 14:45 1,062
08:00 1,033 11:30 1,042 15:00 1,079
08:15 1,035 11:45 1,039 15:15 1,083
08:30 1,028 12:00 1,035 15:30 1,091
08:45 1,038 12:15 1,029 15:45 1,076
09:00 1,042 12:30 1,023 16:00 1,061
09:15 1,035 12:45 1,022 16:15 1,056
09:30 1,032 13:00 1,026 16:30 1,058
09:45 1,026 13:15 1,036 16:45 1,031
10:00 1,029 13:30 1.045 17:00 1,033
10:15 1,033 13:45 1,050 17:15 1,021
10:30 1,036 14:00 1,055

o HEEEE1,0000 > ARMBERES00C RIERES
1,022°C » FHg{FE1,043°C -

xy HEBE_MEEmRTEEN
=2 R E BB EAE T IR
8 Q(Nm3/min) V{m3) t(sec)
1 335 3.0 1.10
2 30 3.0 1.29
3 28 3.0 1.38

i ZRAEBRATHNENERL 265 -

b RERHEGREESII %L ER -

#10 HBNMREREBEYE

TR — & b x ZE BRI R

B CO(ppm) CO,(%) CE(%)
07:42-08:50 6.4 9.5 99,93
10:30-11:30 6.8 9.5 99.93
13:55-14:55 5.5 i0 99.95

N AR E R 99.94% -
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EHETKTEE RN A EREARS SR ERS \AET IR EE S
WEEY > S2E6ARHIBEATAMANR  HEARTB2E BREBEY > HARA
16 I o 2B B kB — R - S34F 65 AR ST BR R o AT R R A R BT L IR R R0
99.94% » BAFHWHHMS1.268 » Z KAMERR MO EHREBE1043CLE
EE% - BMARKESEERRERE  UHAREATREHRMEYE - M > /FETER
BEBEWEAEEL BITER - MRGER BT BUFESARSREEYEE S
B BEHBEWLEE > TRER TEEME. B T, HRERFRENEL
1 R IR I TS

N\~ B3R

ILTTHRREREE > FEREVTFHEREE A ERRIEELE > (1989) -
LTBRERERES  BRMEIEREYHCEARTESE - (1992) -
3omME I el BEVRCEBERAREGSE > 83FTHI8N -
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