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Hydroxylamine has been determined by combining oxidation to nitrite with iodine and the
usual Griess-Romijin method. This iodine oxidation technique, however, has been inapplicable
to the determination of hydroxylamine in environmental water due to interferences from nitrite
and salinity. We developed a pretreatment method for determining hydroxylamine in environ-
mental water based on the above-mentioned technique. Nitrite in a water sample was convert-
ed to a red azo dye with sulfanilic acid (diazo component) and N-l1-naphthyletylenediamine
(coupling component); the azo dye was then removed using a Sep-Pak Cis cartridge. We thus
prepared a nitrite-free water sample. On the other hand, the interference from the salinity was '
solved by adding artificial seawater to sample to enhance the salinity to greater than 5%. The
salinity in a standard solution of hydroxylamine for a calibration curve was also prepared using
the standard solution with >5%. In addition, the proposed method using a Sep-Pak Cis car-
tridge was applicable to concentrate azo dye derived from hydroxylamine in water samples.

Keywords : spectrophotometric determination of hydroxylamine ; pretreatment method ; iodine
oxidation ; Sep-Pak Cis cartridge ; environmental water ; brackish water.
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Fig. 1 Scheme showing reaction process from hydroxylamine to azo dye
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AR TIE, I7%F%ZH VT NHOH % NO, 2Bk L,
Z?D NOy, Z It EE T 5 Endres and Kaufman O E &
EOREICHE L. ZORBOE1 27y TLELT, £
THRBEIVEELRT - WATZ20ICHV 5 F 1+ i
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W NL-FI7FNVTFLyIT I 2K 0.2 g 2 MUK
WML 200 ml & L7z, NH,OH #E#EE (500 mgN
17") : NH:OH-HCI 0.2481 g % N B#KIZ#EM# L 100 ml
& L7z, NO, B (100 mgN17") . HAEET bY Y
501231 g ZMAKICHEMRL 250ml & L7z, Tho %R
LT, FARCHMAKTEEARL AW, 2B, B
Brruoaidt—7r (110C) T4RMPLERERL,

T =8 —dIR A LA L7
ATL#K: Lyman & Fleming ® HEPIC#E U THRBEL
7z. NaCl, MgCls, Na;SO,, CaCl,, KCl, NaHCls, KBr,
HsBOs, SrCly, NaF Z#K 1 kg (Zi&f# L7z,
BEAHAHA A7 — F ) » 2 Sep-Pak R Plus Cis 1 — I V)
vV (Waters B) ZHW/-. BRREE: Bt UV-140-2
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2:2 Sep-Pak Cis 71— b U v T DHER
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LR 2 ml ZMERE L THW 7.
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Fig. 2 Effect of iodine on the oxidation of hydroxy-
lamine to nitrite at 35C
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RV % 3 B0 BSERINE % PUET 5 70RO %
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Fig. 3 Effect of standing time on the oxidation of
hydroxylamine to nitrite at 35C
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(3) BLiBE FABKIZIZ 5, 20ugN 1" O NH,OH £
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Fig. 4 Effect of the temperature on the oxidation of
hydroxylamine to nitrite

NH,OH: &,20 ugN1""; O, 5 ugN1™!

U'NOs™ (0~5.0mgN1"") 2 ZhZEhFEML, FzopE
N7z NH,', NOs HMAEADWTFh & NH.OH
MEIT100% MIS 22 Ehs, ChoH 0BT
ZENG 0Tz, :

3-2-2 BRI FOEE NHOHBEEZ —EIC
LT, [NO; ]/[NH:OH] lt#% 025 20 D& TEILX
¥, NH,OH OEIFEL R/, BB LI-RBO®E |
AT 7T, Fig. 5allR§ & HIZ, NO. i#EDHM L
& B2 NH.O0H OEYREHSE L WP ZRLEZ EdDS,
RHFET 5 N0, 13, EBBIIMBESALZOATE L,
NH:OH DAL Z Db DI EEEZ RIZTTI EHHoHh
ol ZOMBEEZMRT LD, AFABICETATY
Z2NOy ZH O UOBRETEHEEREI L (HBE2
A7 v 7). £, NO, ORBAELZMEZRARADIZE
NTVBEBHEONO, b7 VREZERSE, Thi
Sep-Pak Cis #— MY v VICH#A L7z, &2 TEABBRIZ
NO, 7V —t%2ADT, ThiavEERIZL Y NH,OH
ENO, WCBAL LB YT VAYy T v 7 LEBERL
7o. COBMEEITOLEEEFABIZNO, OREBLRI-L
%, [NO: 1/[NH;OH] = 20 D% TF T3 NH,OH DRI
RIZEL WP Lkdh o7z (Fig. 5b). ZHITX Y NO;, D
EEOMEE ) 7T TE.

3:2:3 P3I/BRVRREOEZE 73I/BIonT
7y, L) r—1EEIE, LNV Y I UER, -7 =
SNT IV, LTI VD s FEEIZOWTHESA
TI/BRERFEZNEN0ugNT " ICHAB L 72
FEHABKIIOWT—HOERRIMEL TV, BOLEZEL
TR, TRTCERBME L RAEZEN %D > 72 (Table
D. 72, E7 I/ BRERFEOBENZNZN 20 ugN 1™
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Fig. 5 Relation between recovery of hydroxylamine
and nitrite/hydroxylamine ratio in sample solution

(a) Modified step 1: The extra iodine in a resulting
sample was removed using a Sep-Pak Cis cartridge.
(b) Modified step 2: In addition, a nitrite-free water
sample was prepared by removing the azo dye convert-
ed from nitrite in the water sample.

Table 1 Effect of amino acid and urea

Sample” ABSY
Blank 0.008
1) Glycine (50) 0.007
2) 1-Lysine monohyddrochloride (50) 0.009
3) L-Glutamic acid (50) 0.009
4) L-Phenylalanine (50) 0.009
5) L-a-Alanine (50) 0.008
6) Urea (50) 0.007
1)~6) (20 X 6)+ NH,OH (50) 0.511
NH;OH (50) 0.515

a) The length of the cell used was 50 mm. b) The values in
parentheses are concentration of each substance in pgN 1~ "

ERBIHITHRLI-RERAMK (EFFBE: 120 ugN
1) ICNH,OH % 50 ugN 17" & 25 X ) TFEmMLAzE 2
%, NH:OH OADWHBE LIZIT—FH L2 Ens, 73
JBEUCREN NHOH EHEFL TV THREICEED
BWZ ENGhoiz.

3-2-4 BAOETE  WAROEKREHIN T 5 A8
DBFRAEIZOCTHRET 2720, ALEBKEZOFFIER
EHWTHESOEEL R, ALK (0~345%) |2
NH:OH % 50 ugN1 ' &£ %2 X5 IC@mL7-& 2 5, Fig.
6 IR T LIS 0205 2.5% (22 THRLE A5
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Fig. 7 Stability of hydroxylamine in sample with
acetic acid
L. 5% BLEC kot SO ENSRESESD Acetic acid: O, 0.2 M; A, 0.02M; [], 0.002M; @,

ML ST B I LA T 5% MRS TRIEEA
—EEERTIEDS, REBIEEEIC 5~ 10% REL
BAEICATHEKERMTEIEEL, E2, VTV
DY 5% UTDE X IEH > 7 IMICd 5% MEE %
5 ANTHAEEMT AL L L

3:3 YOTIWVORE

BETHRARA L D12, NHOH O mM 2B OKBEHRI,
REDHEETICBVWTESICBILS N Z e @ESNT
Wh, TOIE Ly, AEFZBEEKCHEET A0
TNOREFEE R, R pH 2 T A0
EBAHVLYY, RETIEANT 7 2 VEERD I Y EE
WOBBE UOKRERE S 2L b, =2 ClokRm%
i, EABTH Ll (L) OERBKIC NH,OH
A50ugN1 ' &5 X HTHEML, ThiZThEhREL
ZEBEOKEBRERMLT 144 BRET TOREREE A
2. Fig. TR T & 912, KEEBRERMOY ¥ 7V OB
BII R CABICRY Lozt L, KEERR 0.02 M LL
FRMLZEY Y VL 144 BEEEBRD PR VEETD
o, EBOV V7)Y TREIZEBET0006M %5 X
HIOKBERR 2 SN LEBREICHEBbRAZ LU

3.4 HRER

NH,OH E##E R % v CREREZER L7 (Fig. 8).
B - WKEICIE, HOh LOESD10% LB LT
AT#AKZRML TITo 72, BRERIZBARRIEK - #
KEOVFNRD 2~100 ugN 17" OIREHEE T BRI 7% B
HEIRL 7.

3.5 BAKYLTIADER, SIREE
EEMEORE LY IVEREORENFR L2 H»

0.0002 M ; A no addition

14

Absorbance at 545nm
o e o ~ =
» o oo o N

©
N

0.0 . - - :
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NH,OH / ugN I’

Fig. 8 Calibration curve for (a) fresh-water sample

(O) and (b) brackish-water and seawater samples (@)
with 50 mm cell

5, BISAK~NOERME A DL, BILHEBAI (GG
N BROHEASEE (hilg) 2BV CiRMENINER % 17 72.
BRI NH,OH % 20, 50pugN1™"' &% 5 X9 IZ@mmL
FRR R OEEREEEH L7z (Table 2). BIUERIZIZIE
100% L 2Y, ZHFEEI T EN 11, 1.3 RV 0.7,
1.5% RS EREDO L WERE2 B

RIZ, AEZEARBICERL, Bl OKE 6.8 m)
\2B1F 5 NH,OH DSRE A & il 7. REAHTICo
hC NH.OH BEHEINT 2@EAEZxRL, KBAETIE
6~7ugN1""' ® NH,OH 25 S h /= (Fig. 9). KB
BlF 5 NH,OH OBFRE, WLHBESMEDICL 54
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Table 2 Recovery of hydroxylamine added to fresh-water and brackish-water

Added/ Found/ Recovery, Variation coefficient (n = 5)
S . = ,
ample pgN1" ugN1™"' % %
Fresh-water sample 0 <1.0 — —
(Mabashi River) 20 19.4. 97.1 1.1
50 49.4 98.8 1.3
Brackish-water sample 0 1.6 — -
(Lake Nakaumi) 20 21.9 101.3 0.7
50 51.9 100.6 1.5
NH,OH / ugN I 0.7
0 2 4 ] 8 0.6
0 g— : . £
Q05
0
1¢ ®04 |
]
2 ¢ €03}
: fo:
~ 3 5'
%4 0.1
o 0.0 E— : : e
5 | 0 t 2 3 4 5 6 7 8 9 10
T Acetic acid concentration / M
6 ? Fig. 10 Relations between absorbance and concen-
tration of acetic acid that was used (a) as eluent (@)
7 and (b) as a conditioning reagent for the color reac-

Fig. 9 Vertical profile of hydroxylamine concentra-
tion at the central part of Lake Nakaumi on March 14,
2003

BIEYE & BER 8 (D) %I X AL R & OB % RS2
LoTRELEZEZONS., HLHE I EELZITL
ERL, KR, BOBEIZLVERBIZBVT NH,OH
DEBFEEIBVWI L E2RTIDEEZ NS,

36 R - ABE

NH.OH BB KPICHBMERET S L HEXhTws
2, FRIBHVSLELEZ SNE. 72 TEHEEIION
THRE L7, 9, SepPak Cu H— b v JIZHKFE L 7=
TV EEDEHIEA S BRSOV TRET L7 SRR
IZIKEERZ Fl\ /2. 2D A4 7D SepPak 137 S EED
£ EBHOWMEAERET HUELH Y, B% Sep-Pak
WCHEKT DI ETTVRENAF LS h, Bk, Rk
NBHZE2FALE NO:™ 50 pgN 1™ OFRBKICHAR
ReMR, T/ BRERLERIELBEBE Sep-Pak 1< 5 ml
WAL VEEEZRESEL. THICERLEE (04~
8M) DEEREZZNEN5mlBAKL, BT 5B
DEGEBREE % P72, Fig. 10 \CHHHRTH LB OBRE

tion (O), respectively

EBRBROBHOWE L OBBRE RS, BEICRITTEE
BRIREOZBEIIOWTOHE L. Bl BEOREE
IREFRRIREORME £ ICEL A D, 6MBERRTRAILE

L7z, =75, BBCRETHBEBEEOZE I 1IMULT
BIZT—ETHo. 72, 6MEEETHEML:E X0l
EP6MBROLHT CROESELE XOWBEICITIZ
—H L7 DEXDEMBEN04~52M OB TII%ES
WCEMTE2VDS, 6M TREEICEETELZ LMD
7z,

RIZ, BHBRICHCIEROBEEZ6M &L, EBIZS
i, 10 EDRM %2 AA7z. NHOH 5, 10 ugN 1" D&
POTVBREERSE, INE Sep-Pak IZZNEF R 50
ml @K L7z B CHEBER% 5ml, 10 ml @K L 72
(10, 5 f5iRHE) ThEhOBEE#ME L7z, Table 3
CART LIS, BHEERN/K, 10BowTFnbITIE
100% OEINFEER L. SOOI ERD, EBMIZENED
WHEETH L eWohos. FIT, BITHRHEBEAUTT
HoT2BBNOKAR ZHRMUAREEFBEHL TAHZ. 10
BRMICE D, 06 ugN1™' DEEES & & H 1 (Table 4),
WML 72 NH:OH (0.5pgN1™") BT 100% EYLTE %
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Table 3 Recovery of hydroxylamine by the solid-phase extraction using Sep-Pak Cys cartridge
Sample volume/ Eluent volume/ Found/ Recovery,
ml ml pgN1' %
Sample A (5 pgN1™") 50 5 51.4 102.8
Sample B (10 pgN17") 50 10 51.1 102.1

Table 4 Recovery of hydroxylamine added to a fresh-
water sample by the solid-phase extraction
using Sep-Pak Cys cartridge

S ) Added/ Found/ Recovery,
Sampie pgN1~"' pgN1™ %
Fresh-water sample 0 0.59 -
(Mabashi River) 0.5 1.1 102

The water sample was taken from Mabashi River on June 28,
2003.
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DEOEEL S, REZHEK - HK - BKISERTE,
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AWRO—HIITHBLEMEBEHRPE | BBHE (B) (2,
SRS 14380243 OBIKEZIT TITo 72,
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LFOF LTIy (NHOH) &, %, I7EICL5HMEB~DO8BILL GriessRomijin (GR) # (H
WBOEEE) LOMASbE Lo TERESNS, LrL, 203y FRELERIES 2 WHREUES
X BWER ST AD, BEARO NHOH DERICIIER T adholz. FEHLIRT VRBRILEICE
S BT NH,OH DEBE DO ORILEEZ AR L. ARKFOEMEE AV T 7=V (VT
B EFTFNIFLYVT IV (hyTY YIS TREDT VERICERL, RTTVHEEE
Sep-Pak Cis 7 — ) v VEAWTRET 5 LT, WH#K7 ) —OKRBORBIIRI L. —%, &
L BAEEIR, 55 LOKRBOES % 5% M EICHRET 2 2 L THRTE L. REHH O NH0H £
EEBEOIETIZOVT D 5% M EICHAR L. ARAHEEZH VS I RBEICE ), Pk bMAKE
CIEEEOBREKD O NHOH HERTRETH 572, BICAREE, NHOH 2 HAEKT 57 VB O EHM

Ik 2BMEEE LTOATH o 2.
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