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Odors Occurred and Control of Papermaking and Wastewater
Treatment Process from a Paper Mill

Yu-Chang Su *

Summary

Odorous smell substances such as hydrogen sulfide or low carbon fatty acid showed adversely effects on the paper making

process and wastewater treatment. These odorous substances are mainly generated from microorganism metabolism in pulp slurry of

papermaking system or wastewater treatment system. Odor problem occurs in paper mills, not only causing odorant complaint from

neighborhood, but also have adverse effects on environmental impact, security and stability of mill operations, and productivity

efficiency. This article discussed odors formation mechanisms and adverse effects occurred, and some countermeasures were also

mentioned.
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AR BRI E K e IR R R - RSt &L

S48 AL G PR R Y 77 04 R % il #E 1T 5 5 (Candena  and
Peters; Charm et al., 2009; Fitronics, 2015)

a.  ANIIERERNNEIBK LS BRI IRE R b

FEEO (o PR 2 A< R A R S SR AT A L R S AR
RV BRLY) - — M E R R A bR e g e L
AT T4 ST - AALBE(EE - HEREH - H
AEHE R B S LR AT & A SR - A EUKRIIpH
TR YL - IREEE TR A BRI - —
& HHTESM=ESES - 8RR A EYRR
R - 45 SR 0 S(FeSO) M R L#(FeCly) E#EIALL
WA > KexdHE B A RERUE - AR = e
PRI o —f% > MR () =SB G - T
HMAEEEH(16) ~(19) BURFEEIIEFRRIE -

Fe™'t S FeS.uiiiriirienrieeeeeeerererrnneeeeeeeeeeneneeneeens (16)
2FE™ §7 5 2F €+ 8 ituiiiiiiiieeeeriiieeeeeri e eenraneens a7
Fe™+ 2Fe® + 4HS — Fe;Sy(s) + 4H covvvvnnnnnennnnnnnnee. as)

Fe'' + HS 5 FeS + H uuuvvvenirieieeceieeeenncneeernnernmneeenes 19)

B A S e Y B, A R < A oAk EEL Ol AR S (DU SR
ok o FERRMERRAE T B ELE - Sk - RERES

6. BHEE(LERY (LSBT P& i K fR A

{EEINE ERFETT 2 E 53 R L S R BRI bR - A2
(0)E Ll E L | L BRI L& A4 B T A M e B RO R ARG
it o

H,S + 4H,0, — SO, > + 4H,0 + 2H' (pH > 8) ........... (20)

W R B FAFE BE K o BLSR R B Y S B By AL IR
HysREALA > EEHIH R DM S MR A i T £ )
W Ry BRI B T(SO4 2-) Bl 1-(S) - I R BEREAEY)
FREVERA BRRIEFRIELEYIER 6)  —MRAVAINER
FEEFREL R YR B EE s R ES - FrAZEHRISR
EREYE BB R e b8 8 » HiigE(baEmE
FREALR] -

b. BEIEE
HEALEE BRI S RGN B - siwas B HigE
NI TR IE > fE ISR LS SE o fikpHAYARE

A ROTRN S EhEE T AR HEEER R ER (2
~ (22 ) o

Hydrogen peroxide + hydrogen sulfide — element sulfur +

water
pH <8.5 HzOz + st — S+ 2H20 ...................... (21)
Hydrogen peroxide + hydrogen sulfide — sulfide ion + water

pH>85 H,0,+S" — SO, +2H,0 ...ceeennnnnnene. 22)

LR (USP Technologies © 2015)

H,0, KMnO, Cl,
E=Nlwal:0pi72- S AR [E] & RAE

S(LEL 177V 167V 1.36 V

K2 JFERF Minutes Minutes Minutes
FEHAERY) SO, * S,S0, S,80,"

[EfEZEY H,0, O, MnO, Chlorinated Species

SrfiEl mg/L HSEHE = 40 mg/L 6.2 mg/L 8.3 mg/L
VOL,20 No.1 #F4fkHAlT (2016)



7 KER PR LS HY ERREER

ERE

BRES

Precipitants (B

Metal salts 1. effective after H,S formation 1. May caused trimental pH and alkalinity
Ferrous sulfate 2. forms insoluble metallic sulfide when changes to stream
Tt e introduced to H,S 2. can interfere with biodegradation of waste
3 mg/l per 1 mg/l H,S to be stream
4. Oxidized less expensive than chlorine and 3. corrosive to chemical feed equipment
hydrogen peroxide
Oxidizers EfLHE|
H,0, 1.  Effective after H,S formation 1. Safety issues
WEALS 2. excess hydrogen peroxide decomposes to 2. Dangerous to handle
release oxygen & water 3. Possible spontaneous combustion
3. increases Do in flow stream 4. Unstable / short shelf life
5. Short reaction time
(90% of reaction takes place within10 to 15
minutes, 10% of reaction takes place in an
additional 20 to 30 minutes
6. 35% solution
Chlorine gas (Cl,) 1.  Effective after H,S formation 1. May kill natural waste degrading Bacteria
AR 2. Dose 3 to 9 times concentration of sulfide to be 2. May contribute to chloramine formation
oxidized 3. May form toxic or carcinogenic Chlorinated
3. Chlorine combines with water to form hydrocarbons
hypochlorous and hydrochloric acids 4. Hazardous material
5. Compressed gas
Potassium 1. Effective after H,S formation 1. Doseage 4 to 7 parts per part H2S
permanganate 2. Reacts in both acidic & alkaline waste streams 2. Short reaction time
[l or in between Messy to work with
3. 20% liquid or dry granular
Inhibitors 4 B AIHIAR
Calcium nitrate 1. Prevents formation of H,S 1. May add unwanted nitrates to wastewater
THEES 2. 2to4 mg/lper 1 mg/l H,S treatment plant influent waste stream if not
3. Granular compound properly monitored
4. Hydrated on site
5. pH of 6 in solution
6. Non hazardous

(Candena and Peters, 1988; Charm et al.,2009; Fitronics,2015)

R EBRE YRR BEET BRSBTS
SRAIK - et T T K
Y 90% #ELE - F£ 10 ~ 15 ENEHEFERELEN
J& > HERATAIFEAEGRY 20 ~ 30 SysEPNSERIE - (ERA

ERTTHER - EEIRIIEE

VOL,20 No.1 ##4TH1fF (2016) 10

%

SRR R N TR S Ay 205 ~ IR AL K
HP AR REMGEFRE R R L 2R - 550
BrEPENR - HE > DURMEBIRERIE - 551 BELYIRY
EMEE R R B AR S — (E ] BES £ T Z2AVHRE -



POAE RS 2 BEOKER IR T A2 PBY R KRBV SE A 2 RSP #I56

¢ SEEYMERRXEHRBESHRER SR

FROE HERFIRKEE - HAAR IR B2 A LR
{EVIRERIZED 3~9 & GREDKEE G IR AR
B - HERIEASER R SR - 52 RBER
(Colloidal sulfur) ~ 1 {5t % &(Metabisulfite) %5 - BlE
By % 1LY (Polysulfides) S,”, n =3~10 - #ldisulfide (S,"),
trisulfide (S;%), tetrasulfide (S47), % pentasulfide (S5™) - &Ky
& {BHi (Sulfur dioxide) $E 4 By hifi (X i % S (Thiosulfates,
$,05%) » ZR{%HR A b R i REE

AEHER R RS HA EWE - FERRAZ 207
1Bt - ERGRIERAZEEYIIREEY) - SEEEY
i P HIPR 22 & A R (Chloramines) » {1 FRER A & 2E R
NER 2 B HERERUENE /B (Chlorinated hydrocarbons) °

(a) TERERE(KE
TER RE L E A SR B S BB~ T 3(23)

HyS + Cly — 8"+ 2CT + 2H i eeeeeeeneeenneseas 23)

BT FER R {EPH 6.5 ~ 8.5 « R(LIZER/TT AR
(bR AT R R SR E R/ T TREA
{EFR LS AEROT RV AR - HAARR R &HNHAERN
FFHE AR B RE TR (Colloidal sulfur) HECEIRAYIE
e EHEITRANELNEY  IREAETEEEEEA
BRE > ARKEEATE2IHENTTERA hE RS -

AL AT R SRR A 58 2 i &b Ry DA R BRRIR
FeEE - TTERE R T E R BRI L2 R EE R (24 )
AR JE T LA 58 BB AR S A A N ETT » HURTA S IERY
pH1E ~ FISFEVIRIE - R HIEN T 2 /D TEE2077 $#H#
fi& A e L R - A EERpHEREIEE £ E(23)
HHE 7 £6.5~7.3 -

4CL+ S, + 4H,0 — SHCI+ SO, 2 eeveeeenneeeenneennns (24)

REE BN EPEREHAD T4 - WRERZ
B T/K P& S5 5t 2% A AU RR IR B S TE - 58 2R (L
AE(LHHRE - |t baEE/TT FERN CL12 8.32
Z50/71 - IEAFERTA Y EERE - BRI LRI E (eE IE

11

PREVERRE SERR A TE » AERVERERE—E R b RERVIRE R
3 PPM)IKF - DhEERFR 52 & SRR AL )T 2R BRI A AT -

(b) REHH

RERIt i IR e T R SRR BUHER
DEREHEAS RS R T - REM RS LR am=
(25) -

H,S + 4NaOCI — H,SO0, + ANACL..veveeeeeeeevesssesrnns (25)

RGBT RN IR EEEEUA R BT BLE - £3R
LI TR AR ZELE 9.4 - 1 BIERREFRML -
1021 : 15 « FERFFAE TN UFES T REKBE R - (£ A ELE
F2.3 0 1 HERBEERM 3.5~5:1°

() EREEESH

TERMIAIRIE TR (20027) HXEL EFHLPE
TTE(LSE -

PEEEEMERY pH

2H,S + NaClO, — 28 + HCl1 + NaOH + H,0.............. (26)
Rty pH
S* + 2 NaClO; — SO + 2NaCl ....veeeeeeeerereereennenns @27

B 3 (o P51 8 B AR pHAELITT 5% » FE TR M ~ BEME
H > FEEA S EENaCIO/H,S = 1.4/1 » EIEHIEE 1.6 158
401 fERRUEPHIGRE T - B EOVEIEEERE 5.6/ 1 Bk
(R 6 - 12121 1 -

() Z&(ERK

FE & 7K i B 2 88 o A IR A B ) LSRR T B R AR
EEAYCEPT AR - S (EEE TR RAVIERISRES - ~ B
REBELE > SR TERZAY pH SEEGEH > HAL
BB ERIMA LR T REE SRR IR - BRI R LR ELE
BEEFEYIFTRET R EER - AMERRE(ERIN > A

BrE AR EYAE YR - S ERBIEER > gillEfsES
LR - HE(LRIENRER1(28) -
8CIO, + 5H,S + 4H,0 — 5S0,% + 8CI + 18H' ............ (28)

VOL,20 No.1 ##4EF51i (2016)



S LRI EA S B ] B AR ~ RO 5 Y BLER (L
KIE - S8&(LET - RAZSASnEREER - B
TR IBRERT » HA S EHIIB RS - =l SRS ARG
FETFSHRMIEE - SREEAM S LRFTERME pH /Y
PRIE T EREE DU B B REIR AU RL - HEARE B R EEAL
il » (BAE E A HYHFAER A HIRE - REEAERAER
(B RIEVIRIATEE » AR - R CLEREE AN g A AR A
{EVIEIZEY) - & SRR - ARt EARKHIIE
PR A (Siemens Water Technologies, 2015) ©

(o) HEEIHIE(LRE

150 il PR P Y 8 f b B W AR Y AR /K AR5 e o A
b - FUEYIHIEALRERIF MR - HUA AL EIRY
AR LIA AR ERTE - FERE ARG - = iR B %
SR bR - HIER RGeS BT ~ JRE -
A pH HYAREI 2 - FEFEYIRBGHIEE T B LYRT S
BREH E A B AR M R - H— > B R
HWEFEL  SRENERN ST ALY - REZED
T4 S A Y S B (MnOy,) > S A2 B A MnO, ]
1F RS S A R AL T 1 S 20— P TR E IRy — &b
[ZFE -

TEREPEPRIT T B b S FE S A a3(29) HYSJE -
Acidic pH:

3H,S + 2KMnO, — 3S + 2H,0 + 2KOH + 2MnO,

FEmERE T B b RS e A (30) HYSJE -
Basic pH:

3H,S + 8KMnO, — 3K,S0, + 2H,0 + 2KOH + 8MnO,...(30)

FEC (29) B B0)SHE PRy & (ki (MnO2)
U KBV 7k 0= S =N IR e e 30 S SR XD e T
Bgsd > G -

st + MHOZ + HzSO4 —S+ MnSO4 + HZO"

WERM A pH (R IERCE T > SR EL
FRAIA0TCZR R ~ BBREE ~ B { R AR ES (Thionates) ~ L ffifi%
B~ AL EEIRAEY) o ERNIIENSIERU KRR - &
ST E SR INE S5 e R B R K B TR AR - mTBURAR

VOL,20 No.1 ##4EH51i7 (2016)
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EHIEGY - (B SRR ITRYERES By (1) EIRIIARENRAR
P A B DA R AS MR (S H B e A E e —
LSRR 6~7 (sl - 3) (EARRE L 2R H
FOfETF -

() e

3% [ Natco 2 & f %% (£ f & 8¢ (b & B A
(Chemsweet®) - Chemsweet At E(LFEE - B I EEMEA
BEAPR - (EFSE(EEE - ZFESY ~ FITHOE ~ dARHVEREE
R M HASEAE — (B BRAVERE T - (ERRFINSEACR
& ST AR B AERNIZ ST - EREMER AR
WA b R B A Te R s - AR B2 S 58 A (B B2 KL B AL ik
{EFFRIK - (EERRERCEL 30 (32)(33) (34) TR - HiL?
BTSN RA E S ESERIAIA RESR AL EMUNIE - S e
IRESZARARE PR - JRMERS  FRBERE AR T #R(E
REFAEI20C /A - PUINTRR FEZRE -

ZnAc; + HyS—> ZnS + 2HAC cuueunenenvnninininnininnannnnens (32)
Zn0 +2HAc—> ZnAc; + Hy0....c.uenenenininininnnnnnnnnns (33)
Zn0 + HyS—> InS + Hy0 ..cnnnnnnnnnnniininiicncniananns (34)

(2) THEBIRE A BRHEL ( Evoqua Water Technologies
2014)

T B 8 T DA AR AR A 77 1A b S A A T BE RS - e
R E 2GRS R R AR - eEeEFENNIET
Ry% - WHEEEE (Nitrate) - S AR ELE (Sulfate) - (HIIL - HERZE
SRR - BUHBREI AR T R LA IR LS SE
Wi/ IME - R AT DR HE SR » DUREFRIL S0V EYE
B FE - HHBREE 2 LUK ERA P NEE - i EE S
(NaNO3) =fifz§5(Ca(NOs)") » “FHHIEERK - HI40%
609 HY/KIARER - 2HE T &2 5 > ANutrioxfIBioxide 1£
B FEST IR W52 K2 (USP Technologies, 2015; Evoqua Water
Technologies, 2014) °

{(E P RREE S5/ N LU TR » (1) RARRFEFR - (2)
L A RERHIRIRE G - & (3) RKIERGRA
FRIEY) - HEEUEHiRE (1) AREEEsRRNRIIE
BEIREEREEA e (2) JERR YRR vl sE RS N AR
BT -

FEH I ABioxide AR (B4 & b/gal ) BAR
T iR 2 A /KOS Al S — TR WS 5 AR A VA K B
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VEERIE > SRAH B A F SRR LR R — B o0 (UG RHEE
HARCA A RR ZBEEIR - 7Em At e B K BERIERRY
BFUEE > WP IEFALEAIER - FERKh & LERAE K
B bR RS e A KES ~ SUREREHY LBl > $RA
ATEZ HABEE R B ~ L e pn BN Z) M R SR 1 - HUR
B Ry s R R AL VA B P A i 2R 2 e B Bl 17 AR B SRk
[ Ean=X(35) -

8 NO® ™+ 5H,S — 580,% + 4N, + 4H,0 + 2H uveveennnenene 35)

(4) AN LENEEERE

TERMEEL » KRR L& 2 PTE 22
HITEER > eTLEHRR AR AR EERYENEREE
Ry SE TR R » A0DURZE R ~ Bl e RS EE
JEEFAT ~ Aae - [EIRSERRE ~ FUE MR T SR il 2 br
Bk o TEIVEM T REF(EENERRT0R 8 « T
el 26t SRR L SRR A -

a. [EERESG (Fixed-bed technology)

Schlumbergers $ fit fifj BE 122 1 52 fl /19 JEE FH [ 8 PR B2 il
(Fixed-bed technology)4/1E6 » FEAHYEEE T2 —(E B E R EE
a0 H R AR ER LR A O wIii b EUR S R REE
H R LR A BN RO Y /KEE « SR ARSI
HEBRAAE H2S BEHYEA S Y R AEE I SR A A
Sulftreat ZFIKLIREALFAL H2S ULFFH] - F1 Select 251
KEH H2SHKfTE](Schlumberger Limited, 2016) °

b. LO-CAT RIUHWREA

The LO-CAT® jii f£ & 41 & 7(William and Watson,
2016), 72— IR IEHR(Wet scrubber )HYEFFy - (EHES
AR L EEM LR E R T E R AR ELEIR
o NMEAEMEE LR AREE A ENEIEY - 7
{LAEBE(LRIE HS+120,>H0+S -

L ATRIRAAILO-CAT R i HIRR (L E E B AL E AT DL
3Ry 5 (EEGENTER -

1. H,S HYEHT (Absorption of H,S)

H,S (Gas) + H,O (Liquid) < H,S (Aq) + H,0 (Aq)
2. H,S AYEETL (Ionization of H,S)

H,S (Aq) <H +HS

3. WEEHIEAL (Sulfide Oxidation )

HS™ +2Fe™ « S°+2Fe"+H'

4. ST (Absorption of Oxygen)

1/2 0, (Gas) + H,0 (Liquid) <> 1/2 0, (Aq) + H,O
(Ag)

5. #1S{E(ron Oxidation)

1120, (Aq) + H,O + 2Fe" — 2 OH +2Fe™

TR T2 H, ST 1R B B /K R 2 5 8 0 Hh
FEIZIEE (B RE - 722 BRI LB T E b
HARCTT R - M= EAVSROE ) R R R R SR CE MRS - 77
FEFAFNSFTRE R B IR 22 A A A /KA FETR
B RE S E AL O] = EEEIRAE -

c.  Sulfa-Check}E(GEASEEEN/KIEE)

Sulfa-CheckAHINL Treating Chemicals Fi&¢ H FijE i 15
7ifA (Exxon Energy ChemicalsExxon) 7\E] © 3% 728 A oofid
sl /KA (pH{E,&=8) SE(LH,SARITEN » WK FER
(36) -

NaNO ,+ 3H,S — NaOH + NH;.evveveeeeveeeeeeeeeeneen. (36)

(EHEBES N BB A - SRR IE - B4 EUL
WIFIEALY) - [0S > GBS P CO, R A Lok e A Bt
S EEAITES G - 2B TUE N - SR A T
RIFTHENE o (HBASEIECO, R OSMFFAE T HREHET NOX AE
RSB IS I — 55 -

d. HAFEHTENRE " Kuriphacos®ER] ZHiEE

IR

SN e = FE T RIS E TR ENE ORI EEE
AU et R AR R A RS FE - (L e NS BReh 44
% 5 RSS2SR SR (FRY RN - AiFsEE
BESF RN R RE ST ~ BRIEAEEI T A REIEHEES -

TR BRI I S R = R e ~ IEEME > HIE
FREITREEE » DURIEER RS 25k - B esiEan v H B
FHAEE NGB LRE I 28 RIEbaT - ELLREH
BRI S AE £ e R L E e 2 IS T eh R B 1T %
1 F A SR T 37954 " Kuriphacos®ER | » FEiS4R T 53
BEKHERANERI(E 8) - EiEl TIBNES TR
#H 10 ppb ~ E(Hppb MR RAEFEE S 10 ppb DI H
BEYERY 3 LI ERVZeE EEnE R -

VOL,20 No.1 #4351l (2016)
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Tassd pamy)
AprlmgEdaclil
£ B, s of Farmny

i m abalal iyt

6. TE PR ¥ 1§ (Fixed-bed technology)(Schlumberger
Limited, 2016)

)
Il

Addition of iron salts/oxides to the digester slurry
— Activated carbon
— Molecular sieve
. — Iron oxides (iron sponge, SulfaTreat®,
Adsuptien Sulphur—Rite®)
MRS — Zinc oxides
— Alkaline solids
r
- oal — Chemical — Water
Physical - C e:mca — No—water physical solvents (Selexol®)
IR EEA — Alkaline solutions
Absorption/ |~ Zune ox_x(;l: slluu:les
Scrubbing — Iron oxide slurnes
Iron salts, chelated and no chelated
(Lo‘Catg SulFerox?®, Sulfothane®)
— Quinone and vanadium salts (Stretford)
Eﬁ&ﬁ — Chemical oxidants: hypochlorite,
7Kk H;0,. KMnO; ...
\— Amines
Membrane purification
Claus process ( + SCOT / + Superclaus)
Incineration
Air/Oxygen dosing digester slurry
Biofilter/Biotrickling filter (BiogasCleaner®, Biopuric®,
Biotechnological DMT filter®)
Bioscrubber (Thiopaq™")
Combined physical- Chemical absorption with iron salts and microbial
chemical/biotechnological | regeneration of the solution.

VOL,20 No.1 ##4EH51i7 (2016)
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=
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0.01ppm TR
3o
. % E A
. AR B
~0.4 ppm gm_‘;}(‘:%‘ :Emgﬁa

8 ([ aIBE =458 KURIPHACOS ER(f# » 2015)
{55 FH e PR RE A ) 5 B I FR R B B L R S g el SR

(5) TRAEYIHIEH
a. POUREGE DRI T IR

FEPDARBUE o IR T VR R A %) - FE7D
AR P o A P A AT RIS R P RIBR B &~ AR
AYAE R Z B AR AT R PR 2 SR A S AL B BRI (R
R > o] DU AT EE AL E PR (RS -

(a) FEMSHET

PR HARSE TSR " 7 7 2 A K®
(Fuzzicide) HYER] » B2 L4 AYEHE » Fuzzicide 2&—%Y
HYBEEFZERIA ~ Boa FTHiEd I SIAR T35 A S p i s A -
{5 FH — AR Y B R 2 11U AR B 2R SR R S S B A ke - TR ~ 18
- BRSO LSS BRI AR - eths - H
B TAZ PR 2 R g i B

RIS R AR R 10-30% 4K IEIMER = - (K
30% MHPEPEEISFERLES A etal., 2008) o fEFEAHN - A HAE
FRERID AR 4 22 UK 2 SR Y AR K YR SR et 27T
GBI - TR AR SRSV RE M T LUZ R A
FRAAIEMBEE AR etal., 2008) -

(b) FEKPRE BT T BRI

&K & Z i b EAE IR R DURAR AR - iE kA Y
BREA - MEAECEIEAVERE TR - ARl E

15

007 |
2 008 |
§o.os
¥ 00
5 003 !,
2o ) Y,
I PAVIYE
DO
0 [ i [TSmedcioae >
TR LR R e S e e v a3

B AR R K PSS RBERENE - JLL > &
B RTE RS TERIRAE T - fEFIRE TR ETA YR
SRR Z  BIFRE CAIHIR UEZ SR A SE P
il -

WHAZEH A FEIFA% STENCHCUT ZJ51fk AMINES
TSR AR AR )7 - o] DA E B RS R R E A
SR TR LB o3 o g ~ BRSNS © AE RSP IE R EI R
RAGRHE - SRR QT B REE - RS TR
pH FHMRMARIVES) » K T ETLEN RS - FRITHTE
HEAETRSQEER RS - HEETAR L EURE TR EANE
AR RIEL -

Ry T $UI I SRR B SRR AR S S R R A BT
il " STENCHCUT ®NX | » &AL /K R0 ~ BAEE
ERF SRR R L (E RSN ERMNERMLEETR - 54
b a3 AR A S HE TR CR D MK B g 1t& 7 1)
%2 2014) < [E 7 K EFHHIER] -

c. HifbEs AR IS B

S+ A E sy BE AT o R LS o iR ERRER LAY
J77% > 40 Barbosa ZE A (Barbosa Barbosa et al., 2006)H JE 4
TR oy B R A L S R R ) 3 i Thiobacillus
thioparus » 1E /£ FE 28 P PR AR YU AE Y B Y B RE
AL ERIRERRLLES - FrSRIR4S R B W B0 TSR e
BEREE TR B ESEREeREE s - _Lilss
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REURHB R M YRR IR b o B L AR E YT AT e
FATREPINE Rl K B R R PR B AT R T -

H,S . B 5L
40 — BREEIRINE - RINE
(mgL) — Hs 2R (mglL)
30 / 300
. Il \ SRR
) / EE?H‘?*Z}’E 200mg/L | 120 mg/L
10 i f 100
xmem | EHEIOEERER
]|
0
MG L 4 A R B HE BT

[E9. (L& EFAfNEIE 2 TR E I CGRRER T 7K E Rk
H&tt& 7 1) ¥ » 2014 ; Kurita water industries, 2009)

9. FEPVARIBIRE R /K R R E il o AR I E it e P S A o

t » BHMEEHAE R R E SR LSRR
BRI E

Ry T T T I A L Y R R E B S b i+
SR EAINE - BRSHAE AR th R IR B R R RS e
HIEER > ENRAIHIGRCE T ] R ER B sarI & -
AT PARE /K B BRI T LA R AR B3R £ SRS 2 A AR 45
Ui B SE « AREEEEIR RN St 2 & TGS E
(LSRR RSB FEE D & - MIEEREEYE -

29 Ry HZAZEH T IR BRI e E (e ik +
HREZER "7 4 74— 2 ®AN) (GEH T3 > 2009)
LT T Zetaace® | (Kurita water industries, 20 14)F5: 7]
{5 FH) 2 B e T HY R NS » 2015) ©

EH R AR TTR(ERONE > 2014)

BRI E .
TH et S T AREF
+ ANy N EIPANS e . o
’ i B S O B BT
[iisE
s s F'74 74— 2®AN]
HAREAE R #(562%
AR e 2.6% 1.0% 400 mg/L FefE62%
Tt i s s rg—9y r—2®)
KT SRR AE75%
ROk RAIRK 400 mg/L 400 mg/L 0.8 mgL RE75%

P74 74— 2®AN) @ HARFEHTEIERBRIEERE (el EE7 (Kurita Water Industries, 2014) o
(Kurita Chemical Kantou, 2013 )

—A®] ¢ HATEH THEIEMBRIE A e

I\~ SRS TR MR A A A2

Fo TRRMAZER] T VEASCHAM SRR TR S - 2
PR FH BRI ~ TS B AR » RATAVIRME - AR EA
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