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Wet oxidation treatment of TNT waste water(red-water)

Youichi Sano*, Toshihiko Kitayama™®* ,Masaru Matsumoto™® and Toshiyuki Nagaishi*

Abstract: The wet oxidation treatment of waste water, known as red water from the manufacture of

TNT was studied. Qualitative analysis in red water shows that there are 30wt% of organic compounds

with nitro, amino and sulfonic groups substituted in aromatic ones and the other of 70wt% is an

inorganic compound of sodium sulfate. The two methods with Fenton reagent and photo Fenton

reagent are adopted for the oxidation treatment. The red water was decolorized by the two methods.

The efficiency of decolorizing is better for the photo Fenton method than for the Fenton method.
Removal of TOC is 60% for the photo Fenton method larger than 40% for the Fenton method. As the
oxidation treatment products, nitrate ions, ammonium ions and low fatty acids are confirmed.

Keywords: Fenton reaction, Photo-Fenton reaction, TNT waste water, wet oxidation

1. [XL®HIC

EEAEL L TLLERBINLTWAS )=}
rrzy (INTHILLERIMERE R & <, LA Late
I Z OB, EfB L ORBEOERMEND
RO BRI R KEZICEETEENCD 3R
OB ZWHFERECHE R PICHEINLEIZLY
BIaoT&T,

S ERNER L o R RIEEHE (= ba
VEULEY) IREREGFEMEL L TR KD
NTW3, b OLEWIXFHEE R P EEE 2 &
WERENTEY, KIBEHETILERETDH, —
BRICTNTIZHEERO v v Ekide/ =bu b
N ZRBEER S EHMER{ET 22 & TRED
HTHAHINTZHEHEL TS, HEITNTZ BT S
7~ DICTINTRE AR P IZEFN T OMIBRIZE W
TARHDER YR EDICERELEEZB - RoTW
Y, CIOBICBRAREOER (Cr 7 vr—%
—) BEEHENRD, £, BRREE CINTORER G
EHRDIEDICEETDIEEXICHHEINIFRARD B,
I DRERONAEITIRERE TIIRBELEIZ L > T
BIRbRTWaED, BRECHPPEIRILF—aR

*  LEHWEEMLER
* ok UNEERXERERBE LR RE

FRHEEDORE SR E 2 B L BB L4 RAER DA F
EEZBND, BAXEOHRETIRESRKE LT
HHENDINTEEALE Y 7 7t —F —DBAEE
{LALER % BREER (L & AR R L &2 A A o T ik
KLY BFREREEL), AR TRERICIE T
PFEHEN TV D BRERESUERR TH DRKDRY
DRELZOT7 = b UVEBRLABIZ OV THRET L 72,

2. 2B

2-1 &#8
REHIERIC T CINTREICER S - Bk
EALEREEWE (TOCE L THI60000ppm LLF  FRAK &
B9) RER Lz, BB bAEAK (LT HO0 LB
T) IR E TR OREHFER, HMEI0%LE R
BRYE 2 8 - 6kFnd (LATFFe™ L I5T) IXFEHMEET
EER)DORIEEL S, HEO%EHNT = v bR
ELTHRM L,

2-2 EEHE

2-2-1 BBERDODH

BER R DT R B 72 D T IZIR/AKS500mL % =
—TFTNATHHEL, BERELEZ, R, BLW®
'H-NMRTHIE LT, HBEOREEZ I T L7 u~
NS4 = (VB FEN /=T RE



120 JUHESER T MR MmE 42 5

(5 :1)) IZTHEWL, HNMRIZ L Y534 LT,
IR E VX (BR) B &4 Y4 BJASCO FT/IR-430 T'E BE
EoS#H % Uiz, 'HNMRIZ(BR) B 32485 14 4
NMRR24-BRICT v b rOoFaE Lz,

Ly RU4—#—100mL% B8 AW THRBEE &
BEREEEY DB S % Seiko Instruments Inc, H
EXSTAR6000,TG/DTA6300% 5/ L, DTA, /TG #|
ExIiTo7,

Aok OREZ (R BEZEM TR ZHEXRE
YEREMT > AT ARINT2400V (LT X#BEIHT & K3)
BXOHR)BFEERE Y ARRAB EM X XBREITE
B (T #®EXBRLET) X VBSWHERORE
oW TRE%R L,

2-2-2 Iz boBEURTIV OB

10fZ1Z &R L 72 F 7k 500mL iz H,0, % 48mmol &
FREE 2 8% - 6KFI DFeA A 2 & L T lmmol & &kt
500mLiZXf L CHML, EEOREEICERERL T,
Y7 v b UBLIRINICEEESN R (FEHE360nm)
PRE L, ERESICERLUZER (LT A
K) OB LBEOCRELRBI o7,

2-2-3 FKOBH

RARITIOFIZAHR L, FRENASHIEFUVE
B, B &4 X (#) Ubest V560 UV/Vis
spectrophotometer, 4y fE#£0.002Abs, =0.1nm/LL F)
ERWTAEAKDOEKIRARY b ERIE LT, BE
KPDEFEHRKZRE (LLTFTOC) % (BR) 77
7 v - ¥F =2 (TOC-800 Total Organic Carbon
Analyzer FE £2%) IZX 0V RlE LT,

ARV OMRE LTAEKET RAVTF v I K
E (BR) oA T L7 4% — (ADVANTEC
CELLULOSE NITRATE A045A031A 0.45 . m) TAif#
Li=0b, BEASK %) oBEEEI/ o~ 7T
74— B EHEE (875UV, 880PU, 4 fEH: +
0.00005Abs, 47474 7 AidShodex KC811, AEBERI
0.1% Y Y ER/KEIR, W7 LABEC, RHIEE
210nmUV, LLF HPLC) TELAERY % Z LSRN
EZXVREELE,

FEEBMEZRBIUOMEBA A OB EXTE
PEARBRIEIIS K012 B m&RE —F M EEIC L
DEERELT,

3. BERBLUEE

-1 BOWEXBAFICLIZREEREDO
R

 Fig LIZRKOEREEZRE Y ODTA /TGE2RT,

DTA X ¥ 130,209,253 CIZ R B " — 7 NHER & h,
314,408 5°CIZ/NE R BB — 7 D%, 551.1CIT kX
REBE—I AR L, ZOERY— I IIGHEY
DRBETHDILEZOLND, —F, TGORERERNBIX
800 CTOHEEBRADEN30.1%THY, RAPIZEE
N5MEITR30%DFEHEY L 70% D EERYOILEY

REELTVEEEX LN,
? L
1
] ELY !
1Y G A HR
e I Do
% 0 R / i
N 0 s / E !
A /o “a
- S S~
2 50 ¢ VN N
/ Ry — 0
S s 3 T Bl
L N
— Ve T R R e 0©
(24} c‘. . S R
10 20 o0 50 500 600 SIS
few C

Fig.1 DTA and TG carves of red-water evaporation
to dryness
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Fig.2 X-Ray analysis of red-water with evaporation

to dryness
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Table 1 Fluorecent X-ray analysis of solidresidues
after thermal analysis of sample evaporating

red-water to dryness

Chemical Content(%)

Na 42

Si 0.2

S 57

Cl 0.056

K 0.054
Ca 0.13

Ti 0.15

Fe 0.12
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Fig.3 IR spectrum of red-water after evaporation

to dryness
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Fig.4 'H-NMR spectrum of red-water after evaporation

to dryness
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Table 2 Aromatic nitro compounds contained in red-water
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Fig.5 UV absorpotion spectrum of red-water
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Fig.6 Time history of absorbance and TOC removal
ratio of red-water with Fenton reaction and
Photo-Fenton reaction
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Fig.7 Mechanism of Photo-Fenton reaction

-OH +-0H—H,0,




TNTE#R (Fk) DImMKERICLE IR 558 123

-4 EEMOEBEERER
IRE'H-NMROFERM S = hu L7 I ) ENE
BLUIAEEMBRFRAKPICERET I LEZLNED,
FAREO= + o EDEENZHOWTIEH, Fig8loiL
HIEMECIBIT A= b e E0OREE L2 RT,
RAKPORVEVRIZBBB LTI EREEE
(= bmE) (J0.5FFEICTHE L, ThicE b2 o T
WAV BIORT Vv E=U AL TV DEBRBED
Nic, TR HOERYIINTE 3 BER F Thhx (28N
TAHREARSE LN, JITHBAA I beE
DB L TBESNERLEbDEZSZ b, TV
T AT URT I OENEBEL TAER IR
DEEZOLND, LL, 0.5BEHEIKRTLESR

BEREA LT, ZOZELRRED LI ARKELER
2000
Total-N ¥

1500 |
s
g
€ )
e 3
E 1000 | org. N .
C
3
5
o
= 500 | NH,*-N |

[

0 X A i i )
0 0.5 1 1.5 2 2.5 3

Time (h)

Fig.8 Time history of N concentration(org.-N, NH,"-N
and NOj;'-N) of red-water with Photo-Fenton
reaction
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Fig.10 Mechanism of decomposition reaction of red-water
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