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Quantitative analysis method for hydroxylamine—trisulfonic acid in
wastewater and its removal method
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Study on Applicability of Oxidative All-Volatile Treatment (AVT(O))
without Hydrazine to Boiler Feedwater (V)

- Evaluation of AVT(O) application to heat recovery steam generators
(HRSGs) using corrosion test-
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Development of energy-saving type air quality protection equipment
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Development of high temperature gas concentration measurement system
by ultraviolet absorption spectroscopy
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Quantitative analysis method for hydroxylamine—trisulfonic acid in wastewater and its removal method

Shikoku Research Institute, Inc., Department of Chemical and Biological Technologies

Yuki Hiraga, Seitoku Namba and Naoya Shigemoto

Abstract

To estimate the COD amount in wastewater discharged from flue-gas desulfurizer, we have been studied the
determination method of nitrogen compounds in the form of hydroxylamine. In the present study, the quantitative
analysis method for hydroxylamine-trisulfonic acid (HATS), which is one species of hydroxylamine, was examined
and the removal method of HATS from the wastewater was studied using an ion-exchange resin.

By the analysis method, a standard solution of HATS was determined so that the reliable analytical results were
obtained. The HATS which was artificially added to the desulfurizer wastewater could be determined without any
interference.

The HATS solution was passed through a Cl-type anion exchange resin, which was used for COD adsorption for
the desulfurizer wastewater, and the removal performance was examined. The concentration of HATS in the effluent
solution was measured by the above analytical method and was under the detection limit. It demonstrates the

efficient removal of HATS from the desulfurizer wastewater using the anion exchange resin.
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1. [FLHIC

KB TIEEIRICPE > TRET HEE~ 72
PEK 2 i B PR LB AL B 12 R 2% L | 3 B 72 AL B %
1T o 1ot KEVGEBG IEIEIZE D STV D HEK
LWL BB E OWEMZR L2l LIRET
FTAMCHE LT 5, KRBT S FRAET D
KD —21Z i D P i fie 2 & > & FEAE T D i
WHEARD B D, ZOHKIZITE RrF LT I
BILEMNEEND Z ENH Y LB FETER
& (chemical oxygen demand, COD)E X O'%E#H
REZ LR SELRKERL560H 5,

B R ¥ u7 I RBLA W I DR %S E
#h S D IREES T AT E D R (L (SOx)
& EFI(NOX) DS LR IIR IS L. BROG
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HFHOLORMEVIZLDE, E RrF LT I
ItEaWiTe Faxs L7 I o oMic 5 fEEO(b
B FRYEA R CTERT 2 TR H Y | AR
KNFEETMN LA LT-HEAFICE FrS UL
TIVELEHD—DOTHDHE X LT
> kU ALK v (Hydroxylamine—trisulfonic
acid, HATS) NG ENTWH Z & ZiER L TV,
Z D HATS OutiidA A X7y osma~ N7 o7
A4 =D RIBRDOA A LR OBEREA LA
TR ERIML TAF o _XT 2R S, 7
n~ 7T 7 4 —THBEEITO))ER W TIThbi
T\,

Fx Xk TIThaidER o COD & Tl
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ELLREBIICRESN TO D OSSR TERT
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TR EITo T2,
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EherXx 7 I UEBEEMDO—D>ThHD
HATS %, X 1 AR IR Lz L 92, Bihi
W IR N C B AR R K B A A > (HSOs-) & A g A
A NO)DRISERH THDHE R LT
2 V=N, N-¥ 2 L7k v g (Hydroxylamine—N,
N—disulfonic acid, HADS) % f&H L 7= (Z 4 ik
U\ BERR IR 33 & ONEARHE A 23 2 & 7 L
UPETH D EE . HATS OIS RITIEH Sh b
= o Fexi 7 I Ubamic B by
T, HATS OFRBA MR T 5 & Z 2 b T 5,

HATS 12 1 5 FOHIC 1 HOEFEN)Z L,
COD BIUEFRED FRFKNWE /Db &
BE S5 TW5, 1 mmol/L @ HATS T® CODwun
X 33-35 mg/L THHEWVWIHE 9K D
HATS % HA-N REICHE T 5 &, HATS
® CODwn £ 13 HA-N IR JE D 2.3-2.5 51272 5,

HSOs™\ ' HOsS<_ HOsS<_
N-OH—> N-0SO0sH
/7 HO:8” HO:8~ ’
NOg¢
[ HADS] [ HATS ]

X 1 HATS D4 % v
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(1) HATS 1B # %
HATSIZFHFHLIC L » THE VSR TV D AR
FiETER S, B 03SON(SOs)23-, 4y F
w13 270.2 ThHDH, ATF L7z HATS BEAERO R
1 488.5 mg/L, pH (3 13 ThH » 7=,

(2) HA-N ELTO R T A ik
HATSHE#ERIC & £ 5 EHF(N)E HA-N & L
TEBEZITo> T, EESITOMIE 7 0 —%X 2 (12
~ U7z, £, HATS IZHEE 2 3N L Tk oy fig
ZITHZLICED HATS 2k Fuef v L7 I v
(NH:0H)IZ L7, Z DMK IRIFIZERIETH 5
o EICE L%, 3 VFE T NH:0H %
NOgs b L, 7 7FNLeF Lo IT I
JREEDHZ EITL o T, WKL LY NO2-
DERZIToT2. 20 NOsJEFEL Y | ZEHEE
R, HA-NEE L LT,
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[HATS Z K GfElcCe Fex o rT I &7 5]
488.5 mg/L HATS FE#E{% : 20 ml
J/%w% H2804 : 20 ml
120°C, 2hr

100ml iIZ A AT v 7 -« - ik
[E FeX¥ LT I 023 UK TNOsIC L TER]
TR % 53 i
<—H->0
<—NaOH

pH=7

20ml iz A AT v 7%, BE
<——NO:2 fFEHERNN 0-10 n g
(EEETRINE S CIREE & R % 72 )
AT 7 = VEEIRIE © 0.25 ml
<3 U REHKP 0.5 ml
35°CC 30 srMFHE

BA.

Sep—Pak Cis #— bV v ¥ VZi@EK
—F TFNALZFLLIT IR 0.5 ml

<—H-0
25 ml I A R T v 7%, IBA - 20 Fr A E
N2

W GG ERIE ¢ A =545 nm

a) A/NT7 7 =)VlE 1.05¢g, FEET MY UL 0.68g%xF DR
V. EEfE 30ml 3 L O H20 60 ml I TMEEM ., Ha0
T 100 ml 12 E & 9,

b) = wF% 0.0181 g # L 25 ml IZIRFE 9,

) N-1-F7F N F L7 I "B 0.2g% H0 I
gL, 200 ml ICER 9,

d) 2 mol/LL ® HCI 5 ml Ty, H0 5 ml @KL, A
Z )= 5ml TarFva=v7 20, AN
HoO5ml & Air2ml Zi@ L7z 9,

2 HA-N¢(ELTOEERHTT7O—

32 EERRBLUER

488.5 mg/L HATS £ ik » HA-N IR J¥ % & &
L7ofER, 24.7 mg/L 843 57z, 488.5 mg/L
HATS #E#Ei > HA-N R E OB X 25.3
mg/L TH v, FEHTH OGN 24.7 mg/L 1 LB
fED 98 % THDHZ Linh, ZivE ThifiidAko
HA-N O HWTE 72K 2 OE RSN T IE
TeERFeX AT IVELLEHO—DTHD
HATS # E&TX 5 Z LN fERTE 72,
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PREFH S DRE % 7o B NG E T D s HEk
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BN TELINEIDDOHEREZITOZEE LT, &
Z T, BB KB O BRI E D A LT
PEKIC HATS BEHERK 2 I L. HA-N O 5347
AT o717,

42 REBA*
(1) Bk

ARBRIZ W T BB PE AR MR 2 R 1 ISR L, 3
PEAKD S HA-N 23t S Lz ik ToH 0 |
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= 1 HABRICAW-EREEEKDMEIR
oA (fg,i) 2% (fg%;)
COD 27.7 NO: 3.6
TOC 3.7 NOs3 3.6
HA-N 4.3 S04 1300
cl 2400 NH. 1.0

(2) HRBBEORESIUVERSZE

it HE7K 50 ml 12 488.5 mg/L HATS HE ik %
5 mliRAN L 7=, 10% HaSOL R % 20 ml N %
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EmE{To T2,

43 HATS FMEHMHFKTOERERSLUER
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WBEAKR DA TOREREREZZLBIWT IR L7
HATS O HA-N 2 R 7=, OfE R,
AL 7 HATS #E#E# o> HA-N JREZ1E 23.1
mg/L L 720 | FEAERR D I TIT - 728 Bk 3 (24.7
mg/I)Z b~ B FRWEZ R Lz, TR zEX
HDHHOO, BikigEAKT TH HA-N O )7k
IZC HATS OERIIARETH D LB 2 HND,
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COD W E5 2T HATS X IDS(A 2 RY ALK
Vg, N-S LAY D—2)DBREMER B Thii-
LWV IE DL e N=S L& RNEEh T
BEAICIE COD I~ T N=-S L AW iT W5
NOORENBAELIEEDL L WVHIHE 9L b ol
A AR BBIEEZ AWKk o FeXx L
7 I VLA OREREEZITV, BIIEOHRAEE
ITol b OBERERICEEEDOE RrX o Ly
I URELAY B RBAT S BT DML A2 4T 5 HE
KELZERBTEDLAEBER DL EEZOND,

BimigeKiIcE ENDHEe Rerxv7 I VR
A% HADS ° HATS & W o 72 L&MW EIC A 4
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Study on Applicability of Oxidative All-Volatile Treatment (AVT(0)) without Hydrazine to Boiler Feedwater (V)

- Evaluation of AVT(O) application to heat recovery steam generators (HRSGs) using corrosion test-

Shikoku Research Institute, Inc., Department of Chemical and Biological Technologies

Tsuyoshi Yamaji and Seitoku Namba

Abstract

Reductive all volatile treatment (AVT(R)) using hydrazine and ammonia has been applied to feedwater for
HRSGs. Although hydrazine is an effective scavenger of oxygen in boiler feedwater, its usage should be reduced
because of its toxicity for worker health. Moreover, many HRSGs are affected by flow-accelerated corrosion (FAC).
Recently, AVT(O), in which ammonia is added to deaerated feedwather, and High-AVT(O), which is a AVT(O) method
maintaining high pH, has been introduced to HRSGs for suppressing FAC.

In the present study, the corrosion tests for materials composed of power plant were immersed in feedwater for
several months. AVT(O) and High-AVT(O) methods showed equal to or higher anti-corrosion properties of steel
materials at 150°C than that of AVT(R), and showed equal anti-corrosion properties of copper alloys at 50°C.

Therefore, the AVT(O) method has great potential for applying to actual plants without a great reconstruction of
the HRSGs facility. High-AVT(O) method showed high performance to suppressing FAC, though this method require

a great reconstruction of the facility.
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F—U—FK : K&HEE Key Words : air quality protection
KRR P50 air quality protection equipment
KRR IETE Air Pollution Control Act
fih IR catalytic combustion
fb RIS catalytic combustion method
TEERINER circulation heating
PEERIIEG = circulation heating type
BT R energy conservation
Ce it energy-saving type
[SE:M electrical type
RN electric-heating type

Development of energy-saving type air quality protection equipment

Shikoku Research Institute,Inc., Electricity Application Tecnology Development
Masashi Yoshida

Abstract

We have developed an electric-heating type air quality protection equipment with a smaller electric capacity that can be
introduced in a large-scale treatment equipment and achieve a higher level of energy efficiency, as an air quality protection
equipment that is effective in removing toxic elements and odors from toxic gas for use in various industries.

We have confirmed that, by applying a circulation heating method that makes good use of the characteristics of electric
heating, electricity consumption is substantially reduced during “startup process of the equipment” and in “equipment
standby mode” (in both cases, heat source should remain in operation), compared to conventional electrical type equipment.

Since electricity required for the heat source is largely reduced than before, we can create an equipment with a reduced
electric capacity running at a smaller cost. Also, we have confirmed that competitiveness of an electrical type equipment

becomes higher.
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Development of high temperature gas concentration measurement system by ultraviolet absorption spectroscopy

Shikoku Research Institute, Inc., Electronics Technology Department
Ippei Asahi, Sachiyo Sugimoto, Ayako Hoshino, Hideki Ninomiya
Nagamine Manufacturing Co., Ltd.
Masaru Nagamine, Kazumi Takachi, Yoshihito Kayahara, Shinji Kuroda, Tatsuya Fujii, Takafumi Yamaji
Yusuke Nakamoto, Taku Inoue
Techno-Success, Inc.

Hiroshi Doi, Kazuhide Fukuta

Abstract

A compact, low-cost gas measurement and monitoring system using ultraviolet absorption spectroscopy was
developed. The system consists of the main body, which includes the light source and receiver, a sensor chip, and a
monitor for display and control. The sensor chip is connected to the light source and receiver by a heat-resistant
optical fiber. The dimension of the main body is 213 x 125 x 75 mm, and its weight is 1460 g. The sensor chip, whose
dimension is 30 x 67 x 13 mm, is mounted on a ceramic optical bench along with optical components made of quartz,
which enables the sensor to be used in a high temperature environment. The system can measure SOz or NHs with a
detection limit of less than 1 ppm. This sensor can operate at a temperature of 200 °C, so the system can be applied

to measurement and monitoring of exhaust gas in high temperature furnaces.
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