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An Analytical System for Measuring Continuously Concentration
of Trace Amounts of Nitrite and Nitrate Ions in the Activated
Sludge Aeration.Bath for Ammonia Liquor Treatment

Ryutaro MATSUMOTO, Akihiro ONO, Tadashi IBaTA, and Takeshi UEMURA

Synopsis:

A new analytical system for measuring continuously concentration of trace amounts of nitrite and nitrate
ions in the activated sludge aeration bath for treatment of ammonia liquor discharged from coke oven,

has been developed.

The developed system is based on the principle that nitrite and nitrate ions are spec—

trophotometrically determined at 355 nm and 302 nm, respectively, in the ultraviolet region after elim—

ination of co-existing - activated sludge and interferring materials.
Sample solution taken from the aeration bath is subjected to centrifugal separation to eliminate
And then supernatant solution is passed through activated charcoal column to
Subsequently, the solution is passed through anion exchange co—
The both ions eluted separately from the anion exchange
column by sodium chloride solution, are spectrophotometrically determined by ultraviolet detector.

as follows:
the co-existing sludge.
remove interferring colored materials.
lumn for concentrating nitrite and nitrate ions.

The proposed system are performed

Down

to 0.1 ppm and 1| ppm of nitrite and nitrate ions, respectively, can be simultaneously measured. The an—

alytical results are automatically given once in every 10 minutes.
The developed system is well applied to the ammonia liquor treatment

tained by the manual method.
process.
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T, TEHERROM & v BB & O TR S
BOBERT NO,»-, NO;~ g% i\, REBIEY
o TIT B RINRI A T T 5 B L\ BRI H ke
DOUWLTHER L.

2. ® %

(1) {EREWM% A+~ B (1000 pxg NO,~/mi)
105~110°C TH4RMEEL, 7v sy — 2 —PTHE
LA-TEREEE - b Y 2 & 1.50g widhh &2 TCKEBMR
L, Kz E# 1135,

(2) FEHERSRRA o v WM (1000 g NO,- /ml) 105
~110°C Ty 4h WL, Fvr— 2 —pTHE LI
WAV & 1.65g IELLIEn ) EDTRIEML,
Kehmz B 11 3%,

(3) R a-+7F17 3 vBRK BREa-7FL
73w 0.3gwtEf (1+1) 5ml %&bk 50ml CF
5. COBWE, BBV v a (3kiE) 10g%
A& 100 ml W ¥EfR UCOKERER 30ml %N X KB h>
EFFEEHLEBEAL, KTHEEY 250ml 275,

(4) A7 5= VEEBIR AN7 5> =LF 0.6g%
B 70ml CEfE L, B, R 20ml ik, KT
100ml &§5%.

(5) ANLTZ7 =T 3 FIBBBW ANT »=1ATF
$F 3.33g%iERE (1+1) 10ml Kotk 50ml #fnz
THMTD. COWRR, B> LY v 4 (3 AKiE) 500
g %K 400ml WESME LN, BEEEE Aol KkEE
b F Y Y ABKICE2>T pH7£0. 1 KHES LD b,
Kegiy 11eds, L

(6) r7Fr=31vvyo7 3 vl N-(l->75
N-=F LT v 2KEMHE 0.1g %K 100ml 2§
T 5. ‘

(7)) B4EH BHAETIEEROERIELAT7TL: =
W AW (BT A = v A 10, Gtk 2.65%,
WA 49.8%, HiE 1.24) 2K TOHBCFERT.

(8) #Eiw EiLr Vv s 50g HKTHMRL,
KEMZT 1T 5.

(9) BRiEMR F-REIFHTFRB KRG
B, FM-150.

(10) RoRiEMR SRR EhERIRRIEMR, &
F & — X-SP, 250~350 pm.
) &g ok orsiiE
AG Ix4, <37 pm, Cl &,

3. FRECKIBENNAE
RARFRB DGR AR + VBRSO BEES

Bio Rad Laboratories &4,

FOTESE Lc BB/ #TEk IEREX O BRI BELRD
NO,~, NO,;~ D3k & Ve s Hrighiicov THRE L
to. RARENIIHRE %, i, RERMC IOTH
WA LT 5 fcdic IS KO1020 %20 % AT
B L BEETHOR. TIT, 4. TARBEEEE
Bre b, BRI RIEHR CAR Lo bie, JIS
KO01020, KOL04®, # 5\ d Z M35 i TER T
BT A B EDTC.

3.1 NO. FEEDINHRESE

(1) EHEBIRMAED DEARRFPEERIR L, BEbIE
LD EEETY, K OFEIRY SHERET 5.

(2) THR%HRELCEEB®K 100m! % e — 5 — (200
ml) EBL, Hibr Y A Lo5g kM CEML, B
RIEMERL 2g ML THFABTH 10s Bz
5.

(3) »7A@ffE~H (BFLE 0.7 pm) HHTR
F1AHBL, ABO—HEER LIZERECETS.

(4) NO,~ LT 30pg LITED XICHED

Bk S0ml D x AT A IERCHIL, Kenz

THdex 4O0ml T35,

(5) An7 ;=AW 1.0ml Mz TIL<%5DH
T, 49 10min BRI 5.

(6) HHEfE a-+7F 17 3 VIR 5.0ml %z,
KEEHE TMAT L S0 FE, £ 15min 5T
5.
(7)) BERO—BERIN e e L, B 520 nm ff
SEE IS AMFEE R B L, H od UHTEK LB
b NO~ fiwRd %,

3.2 NO;- EENWAHKERE

(1) 3-1 (1)~ (3) DEFTEOTHRRM L%k
Blory 50ml % 100ml O 2 A7 F5 A =2 T IEREC 3 EL
5.

(2) AT »=A7 3 FIBGHEW 15ml %2 T
hE, WK 0.50g whnz, HHLIKELERE T
27T lmin s bh FE5.

(3) EfA M (SHB) HHAVGTRRIEOHS K S
AL, BOOAEL 20ml 3T, FOhEOLHHE
20ml % 25ml DAA75ACERESITS.

(4) #EFE (+)1) 3ml BRUOr7Frz51r 27
VBB Iml iz, KEESITMLTLD IV,
15~30°C % 15min [iET 5.

(5) FBEHLEMITATRHEUERFEY LicRE
WaxABE LCHER S5 0m (EORXEXHE L, »
L UDIER LB ERE» D NOy- BxRDH5.
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Waste Water Sample in Actlivated
Sludge Aeration Bath

Activated Charcoal
Treatment

Centrifugal
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U.V. Absorbance
Measurement

lon Exchange
Concentration
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Separation of Elimination of Concentration Determination
Activated Co-existing of NOZ_, No]— of Noz—. N03-
s

Sl.dge Component
1 ' .

H i
® Continuous System @ KUREHA Bead - SP
( 250~350 um )
® Agglomeration Reagent
: Poly - AlCY,

Fig. 1.
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Fig. 2. Ultraviolet absorption spectra’ of nitrite

and nitrate ions. -

® Bio-Rad AG1X4

® Eluent :
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® Wave Length:
355 nm,302nm
e Cell Length:
25mm

( <37um)

Na Ct Solution

Outline of the proposed method.
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after the sludge separation
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Effect of standing time on nitrite ion deter-
mination in the sample solution collected
from the activated sludge aeration bath,

Fig.

HERMOEBLIZ LA RV N D, Lk
L, IREBRY ML ITHEL T &, HiRow
R FICHBEHRT 52, BEERIT NO,y- 82AE LR
DL, $82o7T, RABRBIBRINEE BH R % 2 B
L, 85~ BECHHTTHLENDS.

NO;- DsEIfERIL, WTThoifad 0.02ppm LT
Thotc. Fie, ZKERHE 0.75 ppm YD NO,-
wERIM LT 40 min EE UicE, NO,- B« 0.02
ppm DATF@d Lichy, NO;~ PEEE g3 0.02
ppm LITFTHhote. ZOFERMG, HRE2EAKLEE
B LicBa oKt o NO,- o NO;- wwZft L
FeD TR, MERGICID2T Ny e EwwZi bk Licd
DEFEz bl
4.4 FERERTOKRE

BT URRE KU s DERER UK ENS, HIR% Rk
LTCHEBELXYE L TR D, RIMEE CHRGRI R
7oz NO,~ KU NOy~ BEREENE TS5 - LILH
BTHoi. £ T, ALEHCER TS LBHh%
EEHYYEETHDRIEERMABIZ O THER L
7.

NO,~- RV NOy~ %3+ A EETVWEAREL 100
ml &, BRIEER 2g &z T 10s BB LD,
BROBINBIN A2 b A%PIE LR, 35 mm &
* 302 nm I BRI B LicWBE I ERTH
1/50 (L) 0.01) KRB L. i, DX
By, FARTHKL, 52 KHRRB H 5 AR THOE
HILESEHET, TMERCBTHRINE LA LERD
LY, BRARBFOFER S IBEERAB X >Tt
FBETESL Z Ehbh2I.

RITEHERIC X B NO,~ B NOy- o Fii& >
VTR

0.4ppm © NO,~ % E{rfi#E K 50 ml iz, ¥R
AP & B 10g 3 Thng TAER L& DNO,-
DOENRBE B RY Fig. 4 Wik L. NO- 1315
PR OIS HAI LT X O—MARHEENDBRENE
Dol

BRI L5 NOy- KU NOy- oWFHiR%kx Ik
BZHBECDCTH 4B LRER, 7Ao208BHB W
X7 h ) LHeRFORBEYBRPICHFIL L HE
DR ERTZ Lo, ThbDEE O & L
T, #br b Y ¥ A%TRIN L CEERAB R ToSA
D NO,~ ORIRBIDWTHE LciER%yY Fig. 4 @
PR Lic. BHEPE/EF vV v 2w 1B U EKFEZ R
HTEWEy, 8% Lbkn NO,- #EINTBZ EMT
o, fbF P Y Y ALSPOEE L LT KCI, CaCl,
MgCl,-6H,0, K,SO,, KNO,, K,CO,, KSCN, KBr,
NH,Cl iz 2T HI3iE Mgt cis R a8 7.
RCIEMRC L 5 NO,~ DRE LEBRO pH L D]
REDHTFTH<7. 0.4ppm DfFE#E NO,- ¥ 50 ml
PIEEr Y v A 0.5gHTINL, HEEBRU T vE =
7 K% HCBEO pH ¥EEcL 2, lg OFENE

REFHEMUTHME L, NO,- DErwfiote. HEEw
Fig. 5 iR Licad, NO,~ Dift:RIC X 5 BFBRSIT

W pH OFENFEETHY, LT LV v aledD
HERHRML, %k pH % 4.5 LT HLENDD
NlPS /1Y 5Y/ N b

ods, DA EOWEMR W £ 2 BERKEO L OBk

100 L ——

NOZ : 0.4 ppm, 50 ml
80

Charcoal : 1.0 g

(%)

e 60
[13)
>
o
o
- Activated charcoal
1oy 4o
2 -
HO; : 0.4 ppm, 50 ml
20 F faCl : 05
0 i [ 1 1 ]
0 2 4y 6 8 10

Activoted charcoal (g)
0.0 0.4 0.8 1.2 1.6 2.0

NaCl (%)
Fig. 4. Relation between nitrite ion recovery and
activated charcoal content and sodium
chloride concentration.
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Fig. 5. Relation between nitrite ion recovery and
pH of waste water in activated charcoal
treatment.

3BT BRRICOVTiE NO,~ & h iz i~ ehs NO;—
DOPRBIT DT HIBEA LR UHEREEE .

Wi EEREC T 5 NO,- OfFEMRIE X 5RER
G oTH~Y. BlRYEBREL, EHiE NO,- RV
NO;- B A I LicZ AR 2R, FEERSKX
LERBROEELM: 5D PBORBEERLTH
WTHEEEE LGS &, BEOGBIS pH /21T
FRFDOE FERKAE LTER LIES L OTRSD
EEFEYHERS L. TOFE, mEOEER/RIT
13IE—F Lz, NO,~ B NOy~ iR LicgeAKRE
3, SEEBRLE LEERMCERT S ERBRBRLE &
DENPEIS D, REOERBEEREBEICLWERZRL
TWhbEELZDLID., 2T, EEBEORKARICOWT
1, EEEMERTAE LTS NO,;- RO NO;- 0ok
BERIRELAVEWLD., T, SR E LRSS
DEKIBARCERINTEY, H1.5% Ll EoE{L+
FY Y Al OEEYSS, ¥opH 7 CHE IR
TwWhHichHsELLRS.

4.5 NO,-, NOy- O F »XHRRBRUBESHM

MED NO,- KU NO;- ERTHIDE, 14V
B A VB PR R OV B R D TR E Lt
FoER, NO,- RO NO;- 34 + vRl#igic s
BemETE, ¥ifElbr b ) v A xS UBBRC XD
THEBREHRTE S Z Lhibmnole. Bt NO,- BE
100mi %1 + vAciiiEy 2g % FEB LIS 5 4 (N
% 9mmg, £ X 100mm) & 10ml/min OFE TH
DA%, WEELs bV A (5%) % 10mi/min
OHETCEALTELERE 10ml 2L, NO,-
BAERLCER NO- ofli~0BRERVOEHRE

1 i’

Resin  : Anion exchange resin
Column  : 9 mm$ x 30 mm
Eluent : 5% NaC2, 10 mR/min
Wavelength : 355 nm ’
Cell : 8 mm

0.08 | ’
1.65 ppm 3.3? ppm

Absorbance

0.04

onaf*‘qu ¢—J .

1
I 2 01 2 01 2

Retention Time (min)

Fig. 6. Elution curves of nitrite ion absorbed
over ion exchange resin.

B fThh, £ 10 FRiET5Z &8 TER. 0
BB HRESD 7 2 7 v — w1 CEEER 8mm,
PR 8 1) @D iAZ, NO,~ o 355 nm isid 5%
N % BN E 3 5 F kY & oicB&it, Fig. 61
RTX PRI LIEHEBIROEENTIREC LD & Lhtioh
Dfc. ¥, BEBCRE IR NO;- KU NOs- 13,
BIlE %49 100mm L LT, #ibr + Y v A8B® (0%)
% 10mi/min DORBTHED AL LK DT, R
NO,~ 2%, ZDh e NO;~ H¥EH L, FRDHHE
WHBECE B Z Ehibaote (Fig. 12).

5. EFRAIEY AT L

4. TRRI-HESW H R EAIC NO,- KU NO,-
BEO AEEEIE vA7 2% R LA BERELLY
A7 skt Fig. 7 &, BEIWEEOBEZ
Photo. 1 \o7R Lfc. A AT ALTHIROEES, BHRL
B, 44 wHEEER, RIMRINRIES X O 8 B
o bR INS.

5.1 FRAME

TEHEBIER SRS BRI LcZ KRR 0 F RO 9B
X, RO EEEFOR OB RGeS, HURBEE
B, RHIRELIAYE, Th oo LTHE, AR UE
SRS R v 7, BRI A v 7, EER B HEEE
KO E#IED BB ISR & 88 UCRIE LcHeER
SMEBELYHCTTok. FEBOFERRO SRS E
DK% Fig. 8 iR L.

REBW L 5HRPBEOBRIEIZRDO L 51T 5.

(1) FEHUFRERBRSHE» LRV IRIDOTHRLLE
K a 24ml/min OFE T, *7-EEFE 0.8ml/
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(1)

3]

(1) Sample, (2) Pump, (3) Centrifugal
separator, (4) Activated charcoal column,
(5) Water, (6) Ton exchange column,
(7) NaCl solution, (8) Damper, (9) UV
detector (355 nm), (10) UV detector (302 nm),
(11) ‘Recorder

Fig. 7. Schematic diagram of the developed system

for measuring continuously concentration of
_nitrite and nitrate ions in the activated sludge
aeration bath.

"Photo. 1. The developed apparatus for automatic
o determination of nitrite and nitrate ions.
A : Sample injector connected to cent-
rifuge, B : Pump, C : Activatid charcoal
column, D : Ion exchange column; E:
Ultraviolet detector, F : Sequence prog-

rammer

sample Water

f‘ Poly-AICI4

Suction

T Air

¢ Supernatant
\ _. solution

0

Activoted
sludge

Sample Separation

Studge Dlscharge

Fig. 8. Explanation of centrifugal sample separation
system from accomppanying activated sludge.

min Qi CEROIEHEED v — & BT E L D
e —x—% 2000 rpm #F C#H & IZ[ElE X% 5.

(2) m—2—PICEKRAEWAENRD L, ABo
BHEINC RE O CEBR I BE I h, HWEBA
ik bh b, '

(3) #] 30min B e — % —DOEIEAXELICERS
B, HRFHERCRGEEEE 2 =27 - ) vF—-0D
Bpick>Cr—s2—HNIE 5 AT 5.

(4) BRI AR v TR Elh S, = — & — PICHER
LAci5ien s LCHEET 5. o

(5) WHWMBOLKRR Y = — 2 -G L, 2
KEREAATr — 2 — AL HRBESR LD bE 7T
Ko THRERE| LTHHET 5.

(6) THRIBERCESBEERE Y -2 -HWh b
Fl& b€, O kR (1) DERFCS EDTHRVIELT
75.

IO TNTOEMER, Do LDEDIERES =
77 AR LIcH 2T BRI il Eh s, RAKREY
24 ml/min O THES Licar, Adhrgzhs
BIRD A% b 30min iy Fig. 8 5RO
o e—2 B RN\HER L. coxTolRkiET
e EEElE (Fig. 8 £ %5745 &, LBRKWK
FBRO—EMNBAT DD, v— 2z —DBEEYIFHT
BlRAYEHTH L. BEAXYBAvB LD
THERZEECUE I THETI LN TELH, 15
e —x —NCELT B &L BRALIS, LRk
X O BERO BRE REAL I ED HRO YR
YEX T 5 BEMH DN, T, v — & —NEEHIY 600
mi b REVLHI ZARBE #HBLTH 5 L 10min
FIEEB Uiy & EBEOH W #Bth Licsofch, 29
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FREAEDY V7V v 21 10min [E5C I‘EI’C“, Wi
3 20ml TH 5 HER Dk, L L, SHEE
DFvTY vIBEREL L), SEAERYEL T55
Hield e — 2 —~OREBRBEOWHALLETHS.
m— & —OEER%Y 2000rpm L B U, EEEERIFI
LAt %Df%%%‘*k_kifiﬁﬂﬁﬂ?aﬂ?fL’D'Cf§ﬂ@099?%§ikztiE
L/kIJ )koC./J kdlu
5.2 EMRNET
BRE 8 Ul RARENE, BHREFELL A F
AHBLT BEERSOBRELTOR. 27 21RE 15
mm¢, £X 100mm ROHE 15mme, £ & 300mm
D2EDOH T AW H S ATRORIEREFIRL, D2

v LCAVE. 1XREOEMIG A 72 133 BER
BTFHMEE L, 2KBDH 5 alx L HETS

X 5w L. 2, EOLSHIC X BHTRD SEED S
LCRBCE D BB OB ER, LKBDHZ ATIOD
BoaBRETDLFAUIFTLADEER LD D TH
B, TDH T AHRCTEERABE LT OEERL, Sy
FRTHTS>ID SABIBET, »72xHLBRD
355nm J% % 302nm WisiTH TR iz EAE RBDHD
st Eie, HiRE S LRSS
10mi/min DWETH | » ABEFE LT HELTHR
EHRRETeT, BUMERTEsC LAHR L.
5.3 A4FUXBBREE

EUR DS s HERBBRE TD 281 4 vk
H T AREDIAAT NO,;- KU NOy- O5EER OBHE
IOt #F AEAR 10mmg, £E 120mm D7
Al 5 AV BeA A vEHEEHEY 100mm O F/HIET
FetE Lich Dx Avic. kbR ks + v (Cl0)
wE B SEE, <o Cl- oB8ECc NO,- RU
NO;- OB~ DWBE I ARFE LI 2leh, T DRZR
BT R THC i > TRRTE L. Cl- AUE1ML
F P AL LTH 1.5% aBIRTV5 RREEE
10 ml/min OFET 2min 8], T7/ib 20mi HxDH
SAAT NOy- RO NOy- O£ BZHEECRESE, M
HEREET BT, FEOH 7 A1 % 80mm
D EDEXD X 5CHRBETHLE N H O v
D v RABNLTCELEHEROERRTT 5 LD
13, 77 ADBEEEYI VR THLENDS.
BlgcREBR I i NO,- KU NO;~ 1, Hikr
U ABEERE (5%) % 10ml/min D—FEETEH A
ATHEHR IR, BEROERENGERRKECEZET
B EBETERLN, Fig. TR LIS K /3 —
HAWT £ v 7O REBTBRINEE, NO,~ RO NO;y-
DBBERIER Thli VR TL HF v I EREDH SR, B

BRI A VSRS T A4 LRILARICHEE L0 » 5
AR LTHEBORELX DR, i, BRI
B% 10mi/min k HiEL LABERE, REBORE
BEDHTVBEIET, 57 AhERE L TOWTREBK
CHERENBEVEICLRBRT B /A XE—27 L
NO,- D ¥ — 7 &nE b, NOy- O — 7% HRECE
WAz = LT X fe { feDdn.
5.4 ZEHNBINAEE

A A A h 5 A B IR, BIMREEO 7 =
— 4+ (BR 3mmg, ¥HE 25mm) fE 10ml/min
DS THN A B 355 nm K 302 nm AT BT 5
NO,-, NO,- OWREEIHEEh, 22 vyREFFTT
SEEING. BIMERBEEFE, v v (TOW) &)
L L, 355nm Byt 302nm D 2PELYSBTH7 4
A& —(EEME 13~16nm) TH¥EL, #71rE— Ny 5 ¥
TRBEC LOTHRET 2 BRERIMARINETZAFL
THU . ARHETERE 10mm ORINE 2
P A, 0.025 WK 7 LR i — L ORECE THE
<&, 0.05 MKET LA L — T BE LIBAED 355
nm. 261+ 5 2 1 XiEL £0.5% LIF T, FRETECR
KA BRE CERBIEE LTHIETHC &N TE.
5.5 BHEHHIHD

Ol R B RIE v A T A O OREE, v—&r
VAT E rSw— (FISEKE,  PRG 2018T iy 1w
b#bbﬁ%bt&ﬁ7nyyALLLmofTﬁoi
SEIEEINS. : -

(1) %ﬁﬁﬁ%ﬁﬁmbﬁmbtfmaﬂm e
B EEEBIT XD, 51 WlRIES m /5 ATL
tmofﬁ%ﬁ@@%ﬁﬁ%%%%h B A
Bz hs.

(2) EBEY SRR 2 v 7 L oT &RV ET,
10.0 ml/min D—EFHE T 2min [EEER » 5 NS
DAL, HEEIPERERETS. i

(3) EHK» 5 2x BB, 3EDORKY)
BEAFHOTA & VS T AREDAER, NO- K
O NO;- ZBEMREIE, BRERINCHHIRS.

(4) ER(2DIBU(3)DBIFLTOTCVBREII, B
B HHGH R v Lo T by b Y Y AR 0.0
ml/min OFHETEARERA CC Lo A v s 5
BTED AL, MBOREZIIB L LD, DK
AU ISR EA LTREBBOR—-A 51 vEHET
5. - '

(5) hwimpgsvib &z,
A DAL, NO~ RU NO;y-
(6) BHEIFIMREHBO7 v —x

BB A A vHan 5
YBEHEES.
NhEERT B
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816 % & 5 67 4£ (198]) w6

vz, 355 nm JLU¢ 302 nm [ dsid B G e B A AR
WESh, HRICIBEC—IsRERIIS. Do —
TREGEMD, B UDIER LARIEY &I imsy
RE®RDS.

(7) BHBRFEZH Smin lTo/0b, RiEBAY
BLTHRERIIL LD A v RIA» T 2% Hihd L b
L, —EMEE BRI TEHL.

(8) BBWRY I IDT, KB E A A D
Z A~ 10mi/min OFFECH# 3 min Faﬁ%bﬂ&, hS
APICERE LCWICHEBER A BT 5. cobsHOL
BB(2)DBF b E2TEYELTHTS.

6. & A # =R

6.1 ERBERURE

FHED PRI E B, ks bV v A 1.5% 28T
NO,- Bt* NO;- DfE#eyEwg 20.0 ml * 5fRICVER L
Teiafi %y, £hXh Fig. 9, Fig. 10 cE L. Wi
h3ERMIX RIFC, NO,- 12 0.1ppm E£E ¥ T,
NO;- 1% 1 ppm BE ¥ COMITYERET, BBEMX
SFERTHZENTENL. T, A4 vEil» 5 208
fEtE AR LTRSS RY S Too sl y, &5
TR ITROE N THECH DT,
6.2 HERFICEBFiH

S E LK Bz, 7= 2 — A8, Bk,
FAGRE, WMOBEOEA * v RO FOMERKS LS
SDIFEHDBEENRTBH, FECRESRREOA
d VIERMIBE LT 5 1, ThHORERGC L BF
Bz bhighole. Fi, NOy~ OEREICK VT HEE
MR A =7 » A EeD NOy 13, 44 vSHans
AR I OTHEC DB CE DI EDFELH o &
NRe& i (Fig. 12).
6.3 AEF+—+

AIE W L OTHE bRt NO,- RO NO,- ifllsEs
+— bDOF% Fig. 11, Fig. 12 @R L. 1 + vZH
BT ahLEH L NO,~ BU NOy- 3, RiR LAtk
Sy — e — 7 %HE L, BHMEE LCHET
BT EATEN. Fig. 12 o NO,- OFIEF 4 — b,
6ppm © NO,- B* 1.5% DtE{LF + ¥ 7 A% FEX
BIEE NOy- B 20.0m! RO F LER T
BB, A F VI ZFT 2L DT NOp- 13 NO;- Xk
bRIBHL, AHERIHELCOHE LicRECHEE SR,
BEZTFELAEY Z Edilehodz. LichioT, NO,- it
EXESVESR, 302nm O—FEEXST CERSORE
EBEMNAGETHB.

100

—@— Mithout activated charcoal
treatment

goF —O— Through the procedure

E

. 60F

ey

=

@

=

:‘I’j Wwr

o Sample : 20 ml
Cell ;25 mm
Wave-

20

length:355 nm

NO3  (ppm)

Fig. 9. Calibration curves for nitrite ion
determination.

100
Without activated charcoal
® treatment

80F —Q— Through the procedure

(o]
Q
T

=
o

Peak height (mm)

Semple : 20 ml
Cell : 25 om
Wave-

Tength: 302 nm

20

0 ] i {
0 10 20 30 40 50 60
NO3  (ppm)
Fig. 10. Calibration curves for nitrate ion
determination.
100 - 7
g8of 3ppm Gppm
E NOz NOz
= 60 |-
é: 'ppm Ippm
Lo NO; NO,;
o
3 /‘/ /'.f
20 b~ H
o [} A—'
o I o I Teo | 30
. Time (min)

Fig. 11. Recording charts of determination of nitrite
ion concentration. (Wavelength : 355 nm)
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FHKERTFRABTEICST KT HMERBEEAA4 v, MBI VIEEOERAEY A7 4 817

100
\ &0ppm
NOj3
80 |-
- 6ppm 6ppm
£ NO; NO;
60+t 30ppm
= // NO
= [
: s
40} 7
x V
e 10ppm 6ppm
& NO3 NO3
20 S
0 tamig] ey i
0 10 20 l 30

Time {min)

Fig. 12. Recording charts of determination of nitrate
ion concentration. (Wavelength : 302 nm)

64 FERER

- ESTHIRIRE G SERIR Lc AR EFD NO,-
EoEBERO—FY, FEFEESTE G D’
EBRER LS LT Table | o5 L. AEBI I
EREE, FRFCIDIERMBEE I —BLERNE
bhic.

¥, g NOy- DERZITOLL, RAKRARG
D NOy- BERELEEINEHDONEDOT, ZoFRFE
WO R AR LA LR e iR E SR L
7ok RA Table 2 WiR L. FEBR XBEERME,

Table 1 Analytical results of nitrite ion in the
activated sludge aeration bath.

Sample Proposed method Manual methodt
A 0.30 ppm 0.32 ppm
B 0.85 ppm 0.83 ppm
G 2.62 ppm 2.65 ppm
D 5.45 ppm 5.45 ppm

1 a-Naphtylamine-sulfanilic acid spectrophotometric method is
applied after the activated charcoal treatment, as shown in

3.1

Table 2 Analytical results of nitrate ion in the
actual sample and synthetic samples

Sample Proposed method Manual method?
Actual* A 0.0 ppm <0.02 ppm
Synthetick** A 1.5 ppm 1.2 ppm

B 5.0 ppm 5.5 ppm
G 10.5 ppm 10.2 ppm

1 Naphtylethylene diamine spectrophotometric method is applied
after the activated charcoal treatment and the reduction by
zinc, as shown in 3.2,

* Solution in the activated sludge aeration bath.

** Mixed solution of the above solution and the standard nitrate
ion solution.

FREEESE G IR IDERMBLBIE—FK L.
LoD X 5%, BEFe Lic NO,-, NO,- BEE O #G N
E VAT AL I, EUBREBRIEBERAPCEIND
0.1l ppm T CTOFEHE NO,- KU Ippm FTH NO,;-
@M 10min R C, R0 S BB
IOTHITT 52 ENTE, RKESGRAEOBREY
BETHaERTHZ ENTE.

7. #®

2K T P 15 YR ALER O 25 AL R R AT O BT W B (R L
T, EHTERBEEEEA BET5 HE NOy- KU

S BEORBGESFME HEROT VAT A Y RE L
fo. ARG EIKR B O AT & Sy EERC 355 nm K
Ut 302 nm DEEIMNRIN A EERE T 5 58T, EO08E
(FROBRE) -TEERAE BRI FOBRE) -1 4 &
i (NO,~, NOy- o ifkEf OHTE 53 HE) -3 IMRIY
#®H (NO,-, NO;- BEEOHE) »ERFERET5.

ABEFGRE A7 2w HRTHERERBRETLE(K
KO X 5B oW LI L,

(1) RS DERER LroZ2Kalkhy, EREHECHR
X HBMEBERIEEZY, NO,- KU NO;~ »4aE+3
FoDTENBEIBRYE LSBT A LEN DB

(2) ROESF B, ASEFRNLD SEER LA
WBEOSEEFRSE LT A,

(3) FEEPZOBEIERRLUEILEHTHS.

- B NOy- OFEMRE~DOWREL, 7A4h V&R
14 vEwttF R, HOoBW pH % 4.5 kT35
R EDOTHIETE S,

(4) NO,~, NO;~ a1+ vRIABIRCES R
ERWETE, F4EEI V) Y ABRCIOTASEE
HTE, MESOBRELAOCHEEH TL5.

(5) ZARFEHD NO,- KU NOy~ DZESMRULE]
EEEER, TRhEh 355nm, 302nm AAFHLTUL5.

BER LicH#EElE v AT ok, EEHERGE» LA
YR EDOTRAKRE LD IADIE, EBIFEHONT
DHERE LT v 25 AR LA DT CHBRICER
ENs. Fvarar IrE, LARAREFD 0.1 ppm
FCOMED NO,- Bl ppm ¥ TD NO;- %10
min fEfE CHIGoEGRCRBCEBEE T5 2 &2 T
&, BAKESFRABOEREHC+2EHTEL.
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