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Secondary Reaction of MMH in DMHAN-MMH Solution System

LI Chuan-bo, CAO Zhi, YAN Tai-hong, ZHENG Wei-fang
China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413, China

Abstract: Formaldehyde methyl hydrazine, the secondary reaction product of MMH in
DMHAN-MMH solution was detected and verificated by gas chromatography-mass spec-
trometry(GC-MS) in this research. DMHAN-MMH nitrate solution stored for a long time
will be changed yellow. The main reason is that part of MMH is oxidized to be HCHO by
oxygen in the air, and then HCHO and MMH is to be methyl hydrazone by condensation
reaction. Low temperature, closed environment and dark is conducive to the preservation of
DMHAN-MMH nitric acid solution. At room temperature, 10 * mol/L. MMH has no signif-
icant effect on the stripping ratio of macroconcentration Pu( V) in 30 % TBP-dodecyl hydride,
but it has obvious effect on the stripping ratio effect of low concentration of Pu([V)
(<€0.5 g/L) and the lower the concentration of plutonium, the more obvious the effect.
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SO TN o 7 1 e il 3 /N B - A |
A4k 2 78 340 nm b HAT R K W0 L 322 06 3
hy R PR e 0 . S h k2 AH L. R 2k 1.3,
4 7F 340,416 nm Zb A7 — 5 B W WL 06 156 W] AT g
AR R R A B s R R 213 LA R R i

30r
2
2.5F
2.0
< 1.5r
1.0F 3
0.5F
0.0t T ! - T T ]
100 300 500 700 900 1100
A/nm
16 C
1—0. 4 mol/L. MMH /K ¥ # »2——0. 4 mol/L
HNO;-0. 4 mol/I. MMH-0. 1 mol/LL HCHO ¥ # & 20 h,
3——0. 4 mol/LL. DMHAN-0. 4 mol/L. MMH-0. 4 mol/L

HNO;-0. 1 mol/L HCHO ¥ 20 h
BT MMH ()6 7 5 HBE SN ) ) 5 0 mT LY 3%
Fig. 1 Product ultraviolet-visible spectrum
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Fig. 7 Mass spectra of 1. 75 min molecular in Fig. 5
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Fig. 9 Effect of time on product absorbance values of MMH reacting with formaldehyde
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Fig. 10 Calibration curve for concentration

on absorbance of formaldehyde methyl hydrazine
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Wi AR TR FE it 2 PF T 10 ¢ TR ZE 57 380 TR vk
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% VA DR A7 BB AT 1) 1 BH I P R B 09 A L 2% P A
FIFRHIE B SEHF 5 AR Al T R 2) IR A
(<Z5X10 mol/L) i B & H i X} DMHAN J #¢
=306 TBP-1E + — ¢ P i) & &t Pu(IV) A8
JC W 55 0 L AH 23 AR DMHAN X % & PuCIV)
(<20.5 g/ L) WAL SR, FLER VR 3 B AT 52 i sk B 4

18 92 B 52 45 v Ry R i AR MMH-DMHAN-
il T2 V5 8 P Y Y B 1 2 i i i 20 X Pu (V)
KSR RS T G 2BX RHA (24 0. 6 mol/L
DMHAN-%j 0.2 mol/. MMH-%j 0.4 mol/L
HNO,) f1 2BXX B (£ 0. 4 mol/L DMHAN-
25 0. 2 mol/L MMH-#j 0. 3 mol/L HNO;) 7}l
B BIFH S Ak A 3 3 1% /N 15 °C Ll AN L
FER B 24 h B — YJORT BRI

21 0.5 mol/L DMHAN-0. 2 mol/LL. MMH-0. 4 mol/L. HNO, ¥k rir F ¥ F flz e i
Je HAt =30% TBP-TE + — ki ot PuCIV ) A 3R (1 52 i)
Table 1 Effect of formaldehyde methyl hydrazine concentration of 0. 5 mol/L. DMHAN-0. 2 mol/L. MMH-0. 4 mol/L
HNO; solution on stripping ratio of Pu(IV) from ¢=30% TBP-dodecyl hydride

30% TBP-IE - e ¢=30%TBP rf1

PR FR ik g/ o/a

0/° ‘ W5 REZR/ %
o(PuC(lV))/(g+ L™  ¢(HNO3)/(mol « L™1) (mol » L°1) H
20 8. 26 0.13 c W 15 °C 357 i IE 1 <10+ 1:1 88.98%
CURW: AE 10~12 CHH, 3.31X1073 1:1 88.98%
G E 50 d
25 0.48 0.18 c W 15 °C 357 8 g 1 <1074 411 91.01%
c R A 25 CHLIT . 4.74X1073 4:1 86.01%
HESLTEE 30 h
6.0X10 ° 0.16 c W 15 °C 357 ¢ g 1 <10t 4:1 81.95%
CYR7E 25 C 4. 74X 1073 401 65. 83%
LT E 30 h
3o B MMH %5 & A BT s 9 P i AL DMHAN

(L) 7 i TR 9 T Y R 5 Y T L2 4 5
B S OF 28 GC-MIS K I L 56 3iE » BT A
g R TR O B 7R R WO X B 400 ~
450 nmAk B AT W g i L I 7 5 41 X 3 340 nm &b
HA 5 RS0 5

(2) AEK MMH 7K ¥ i AR % % . MM H-
DMH AN-il§ i 15 ¥ 3 23 72 o, H 2R o
F 3R JiiE 5 2 b S N 2R T

Xof R PR i) AR B — o iR VE H

(3) 7E 92 br g2 % rh, O R & B L MMH-
DMH AN-f# & 175 1 R S %) 26 i i o /0
XF PuCIV) S 26 220 52 0, BT e & ) 2BX R (24
0.6 mol/L DMHAN-%] 0.2 mol/L MMH-%j
0.4 mol/L HNO,) fil 2BXX K} # (£ 0. 4 mol/L
DMHAN-# 0. 2 mol/L. MMH-#4 0. 3 mol/L. HNO,)
T BIVTC ED R o ki &b 3 B2 /N T 15 °C GRS VAN
W TR
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(4) 7EFLBRIEH 3l 5 fff MMH-DMHAN-
i T2 1 YA v ) i TR vk B2 AN 55 T 0. 4 mol /L, BT
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REAJLTBEA s X T =302 TBP-1E + — 4%
PR PuCIV) (<C0. 5 g/L) . G & A9 HY S W
(<5} 1077 mol/L) 4 B &K DMHAN X} 4K 1)
S FE A HLUBR T R BRI e B 2
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