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Flow injection analysis for the determination of hydroxylamine using photo-oxidation reaction

Takayoshi Kodera, Mitsuko Oshima and Shoji Motomizu
Department of Chemistry, Faculty of Science, Okayama University,
3-1-1 Tsushimanaka, Okayama 700, Japan

In this paper, we describe a flow injection analysis for the determination of hydroxylamine on
the basis of a photo-oxidation reaction and a diazotization / coupling reaction. Hydroxylamine was
oxidized to nitrite by irradiation of ultra-violet light using a photo-reactor and detected at 540 nm as
the azo dye formed with sulfanilamide and N-1-naphthylethylenediamine in the proposed flow
system. Photo-oxidation reaction was accelerated when the tubing in the photo-reactor was packed
with TiO,- adsorbed glass beads. By using this packed column, a calibration graph was rectilinear

up to 2x10-M of hydroxylamine, and the detection limit was 1x10-6M. Sampling rate was 20
samples per hour.
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Fig.] Schematic diagram for the determination of hydroxylamine
CS: 10-'M phosphate buffer solution(pH 8.0); sample: 100ul; RS: 2x10-3M N-1-naphthyl-

ethylenediamine + 2x10-3M sulfanilamide + 0.6M HCl; photo-reactor: Hg lamp + 0.8mm
i.d. x 6m PTFE clear tubing; RT: reaction tubing(0.5mm i.d. x 2.5m); BPT: back-pressure

tubing: (0.25mm i.d. x 0.85m); D: spectrophotometer( A=540nm ); R: recorder ; W: waste.
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Fig.3 Photo-oxidation column

TRID1AOHERY, B ‘:?)Di?ﬁ Packing material: silica gel, glass beads
EEVTRHNEBEICR DO, B ZT- or TiO,-adsorbed glass beads.
. "

2.2 YEBIEHT L

SEERL RN S AL, ROFETERHLE. £9, NEL.Omm, EX1md
PIFEF 2 — 7 O—ICHZ EDNTICKBKEBLZT. REHENZAY—IERY b2
AWTH UAH, kk77//v BT TEREKERLUE—ICEDRAALE., ZOE%
BORL ORI S L2ERM UK. Fig I ARFITBW TEM LIEERILD 7 452K
ER 7055/‘7%"—‘713\/7"6%&)5&gﬁ%ﬁ@&ﬁ'ﬂ_léf, HNIZLRIKEREL TWBEFS
=7 (TiOy) DHEHBITI LN TES.

2.3 R

FrUVP—IRICERALZY UBEERIZY DB AENY DL (FEME, ) 17g
EKIZBEMN L, KB NY D ABKEHRMNLTpHS.0E L, £8250ml (0.5M) iU
EHORFEML, BEKELE., CTOBRBESBCHERLTFY U VY% (101M) &L
THERLE. F/2, 8FKE2A 7 vV 73 B (RO, &%) 1.3g%Er BM)
WML, N-1-F7FNVIFL P73 (BER, F 0.15gZFBKITBENML
FHOEBRELEE KEAKTR2E20mE LR, REEPTIE, ANT7yZIVTIE,
N-1-FT7FINIFL P73, HEOBEIITNEN2x103M, 2x103M, 0.6MTH
5. ZORFEBIIARRER L -, ERERE, BRI N DL, BRI TA, &



FOF V7 I R FEME, &) ZHVWTHREL, HEBOBEEIZEHEEE 14
>, WA COBEIIFENTNI0EM, EROFIINT ICOEAICIII0IME L
. BERABIZIITRTEREKEZFR LR, XIS L00FEFELTL, AL T
RETTT4—ADT0~230A v 2D VAT, KEC.2mmDH I ALY — TROF
FYZFREHN T AE—XERAWE., FYZY EUTIEIAEE 28STS-01 XEBHZEnm
DT F % —ABTIO % 30% & T/ IVIEH) ®ERLE.

3 RRRUBEZE

3.1 RS

RABBRICL > T ROF N7 I KRR, QOITRT LW, ETEMBR A
IBILERN, IHIHEEBA A CETRBILINE DO EEZLOSNS. EU-THEEA A
EREBESETTREOICHWAN T 7 IV T I REDT7VEL, DEFIZRA@DO LD IEN-

hv

NH2OH + 02 NOQ- + HQO + H+ 1)

2NO,” + 0, = 2NO; 2)
NHg*

N=N
@ + HNO, — © + 2H0 3)
O,NHz*
.

SO,NHZ"
N=N N= NOSOzNH;
O 0D - »
SO,NH5" NHCH,CH,NHg* NHCH,CH,NHg*+
{(A=540nm)

-FI7FNIFLIPTIERy TN TENDD. ERLET BB ORI &
2540nmiz H 0, WERIIZOEEEAWE. 2B, UTOERIIBWT, EROFS
WT I UM SEHEBEAOBLOBEE, FHRETRUE., BERIE, 50 UDRIRE
HELIZWTROEFHBEREOE— 7B LT, BB CL > THRSNZRER
EObt ROFIINTIHBOE -7 EHOEEC)TRLE.

3.2 Fv Y —BROMKH
PTFEF 21— 7 2BAREA ANV ETEREANTF v U Y- E L TUMHIROS
S IR E R R B WS, pHOKIEZE Lz, pH72 5 10E TR ¥c & Z5pHA



"ZON Wg-0T¥S ‘HOHN Ws-0T%S
oidureg ‘0'g : H ‘areydsoyd @ (v.1akDd)
proe oneoe-eNadl- N, NN N-oulwelpauexay

Suigny Jesp -0[0AD) -7 1-suen () ‘ploe dWoJ[nsaueyio-z-,N
FALd WO X pri Wg'Q 110)0e31-010ld -aurzerodid-[Ay19Ax0IpAy-z-N 7 {(VI1dH) pioe
"(0'8 Hd) 193Jnq syeydsoyd N 01 :SD STIG0TRIIET N NN N-SUIUIEIpOUR I ¢ {PIoe
"HO“HN Ws-01¥S : o[dureg anpoeeiuad- NE LN NN N-sU TR LU [AYe1d {7
1yS1ay yead o J0joral 3l UOISIOATOD TO UONN[OS
-ojoyd ut yi8us] Fuiqny jo 1097 ST Ialreo ay3 ut sjusucdwos 19jyng Jo 10919 34
(w) ybuej Buign W0l / UOENUSOUOD leyng
gzl ot SL 0'g se 0 gel 00t SL 0g s¢ 0 o
— — T — 0 T T T T
Q0k O
.- O o
§¢ g’_ g
= 8
) ]
ﬁ 0s 3 2
l 4 0¢
152
— oy

0 S0 } Gl 2 &% & GE
N/ [eyeydsoyd] Boj

UNHRRBIA L ORI A (A @YY LR i
FABLYL ORI (OFRE MU QUG R (VLA VLALD)O % 3 2k
W S R T L 3 P2 ch OB O QU D 60y B R Y N B . 0°81Td
UNHERLACAEBORBI S AHIRMY—A 4+ YR Y12 NI OR
HRORBE DCY UCLECHAFOER > AN FUUEH OB (G
A ELLLOLAM UL CTRBLERIRGE N SEHONG 0 QT G LI sk
BB DYNT0S WNT0 "SURER @Y >ALCU > RY WHEBE U Y@
ABSEINT 0 ‘%8T2ANWe-0T "METRIEWH I WNC AT > FLHE FHOr X
AW RRAYELENG 09 GNe-0T “ LAC N FEMOMEEE S ((OR— A (1 4%
N
PERHA D QY RLAZ L WHE (LA LLABIEYE 0T £ LB S AN QALD
VEEQNE FROUN YR UCUSVFUFMLOHI G > R01GBHLC )
S HSEGHA WA YN IYE IEEI E %S G W % GCR R HE L UC NS >



3:3 KHIEHREBF 1 - TRORKE

BARBAERIANELUT, PTFEF a— 7 (HN£E0.8mm, #421.58mm) ZHWT
3IMMS12mETAAMNINERZRLEFERZ2FgSIIRT. —FKOKE S > 123K 3mD
JANBELIENTES. 2KO0F 720, scmE2HWVWERIZE -7 IR KR E
otz 3mOBFEITIE, WERMIE BRSNS ICEAT W W, i,
EMEBAD EERUBHEBA A NS T TRETZEOEDIZE S ITBILENTH
AT AR TLEI Y, E—UdhE<loztBbNd. £, HBIcksE—
JOETHEELTVS. IS OERLD, UBOEZERORIGF 22— FEiZ6me L
7.

3.4 XB{LH T LDRRE

SARBHAS N ELUTHEOPTFEF o — 72 8H LEHEICE, HBEEARE, Y-
THBETCHONBMNETH O, HFORELFIEEIIVWAT, FLE—rbTO0—K
THolz. £ THE DR &R L OO NAMEER Z2 b DAREMZ D R
AL DOTRE L. ZHIRKVIRBRZERT S IEATE, 2BORTICLSE
BELNKND. HBEHTLOFEER LT, SUATN, HIAE-X, F¥ZY
EREIREH A2 AVWTHRET L. Fig.blch I LAZAWTE LN FOF
VT 2DV IVE %
Y. PUATN, FEZ .
7 %W LA 5 A~ X éI
ERELESECIE v — g o !
Tl E— Mg s R,
HIAE—ADHERN
EEIIEEAEE I
Bohlhol. ISAKE a) T b <)

— LW FV T rREER time
BEBNE-THELIL Fig.6 Effect of packing materials in the photo-oxidation
kv, FyZviwk o B0 packing P

RRAL IR DR RA D Packing materials: a) TiO-adsorbed glass beads; b) glass
ZEMGMB. Ei, U
TN EROESECHTF
YT eREIRIEATA
E—ZEBERUBHBMTE M5 NE0T, ) ATV OREIROMBEZIRN S
2EBHND. YA NEERLEEED, ~BRERBEENMESNEZD, IN2TE
KN WEE, U AP ANRLZICETIEL, BEENN S LERBICEE> TVE,
Fa—TRXEBESPMDTETHEHELTLED EWSEELH /=, TIT, HRIES S
AT, FATRREIRETIAC-XBFERTEI LI LE. ZOHTLZERVWE
BE Fig 7R T LD AR R PRI EAERIBEY, ERAFILY

Absorbance
° .
N
Q
n
w
H

beads; c) silica gel; Sample: (0~4) x10-°M hydroxylamine.
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Fig.9 Yield of nitrate obtained by photo-oxidation of hydroxylamine
Packing materials: B8 TiO,-adsorbed glass beads; O silica gel; <> none.
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Fig.10 Flow signals for calibration graph
Hydroxylamine: (0~4)x10-M.
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