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Analyzing Method of N, N-Dimethylhydroxylamine and
Methylhydrazine in Purex Process

LI Chuan-bo, LIU Jin-ping, YAN Tai-hong, ZHANG YU, ZHENG Wei-fang
China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413, China

Abstract: The extraction of Pu([l[) with TODGA f{rom 1BP solution prior to the determina-
tion of N, N-dimethylhydroxylamine (DMHAN) and methylhydrazine (MMH) in it was
studied and excellent removal was observed. It was found that Fe’' could react with
DMHAN but did not react with MMH in the pH range 2. 0-5. 5 at room temperature. It was
also found that dilute I, solution reacted only with MMH but not with dilute DMHAN in the
pH range 0-5. 5 at room temperature. Based on these findings the determination of DMHAN
with Fe®" /1, 10-phenanthroline spectrophotometry, and the determination of MMH by
iodine fading spectrophotometry were developed. Their detection limits were found to be
3.00X10 ° mol/L and 3. 00X 10 ° mol/L, respectively. Their analytical errors were esti-
mated lower than 1. 0%. The influence of reaction time, acidity, and the existence of metha-
nol or formaldehyde on the determination was examined. These methods could also be used
to analyze DMHAN and MMH in 1BX, 2BX, and 2BP solutions.
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B4 Purex i B2 ] & 1020 W IR B L 7 A6 IR
FRIW 7 18] A J o B AR TC R 3500 4 08 9 1y Bl 38 3
e —AEE Iy mt o E R T AR AR 5T B X
N, N-ZH BRI HAT TIRANBR IEHERT
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(MMH) i J5 4K & 1 56 i A6 3R m #2 . Jrhs
Z i DMHAN Hl MMH Y& B 1) 20 B7 815 4%
HhE L,

Hop 1BX. 2BX #1[H H 445 HNO, . DMHAN
1 MMH,DMHAN Fl MMH 43 573 & 4 Bk 2
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PuCIV) At MMH 5 6§ B2 (1 48 A6 38 7 7 4 DA )
DMHAN K& MMH §J v $&f# 7=, i PuCIl) A
B R, CmELH R W MR W S, WOl
1BP . 2BP & A5 1 BE 2 LT 28 I 25 19 5% i) F0 T
e ffi 15 F F 40 #F 1BX.2BX 1 DMHAN #1 MMH
7 2 R RE A

1643 DMHAN Fl MMH ik i if . S R &
ok /0 R S Y BCRE A BN 40 M i 3 A Pu Y IR
R ARSI % 5T A8 4y B i TODGA ¥ 18P,
2BP iy PuCIllD) #E B Sk 5 I 81 43 1) 4 57 46 3
B -4 6 BE 1 I i DMHAN fi 3 B, 4
843 Y6 BE v I 2 MMH ) ¥k B, 8] B 2% 22
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2 SLIGERS

2.1 E5EA

UV -220 #4656 8 i, 26 E PE A4 #] 5 T50
& i 3 52 1%, #i - METTLER-TOLEDO 7 # 5
I o TR AU AT AR T

N, N, N, N-J = 3-3-4- 1% — ik e (TODGA) |
il TR A V5 R VP R e (4 B R T 98 %6) L
Ji - RE Bk 27 B 5 e Ak i A 7 5 B B R L DR =
R SR = 75 w1 B0 7 7 VL N ES 2T Y% 2

M 250 mL ZF &I M A 0.511 2 g 4BHE W
H.,0. 45 mL 11. 10 mol/L AYERER A1 0. 499 5 g B
MR = Bk K B R 20 B 3250 AR b e,

Bie # 0. 05 mol /T i &R — H iR S H0 V , fn
A NaOH % 7 2= pH=5. 0, fE R &2 b
W
2.2 XWHE
2.2.1 Fe'" S AL JF-43 06 % B 1 0 i DMHAN
WREMARTERT £ J3J0m) 8 > 10 mL {25 5l
Il 2.00 mL B 28 W% . 1. 20 mL Ay i £
705374y 0 m A 0,100,150, 200, 250, 300, 350,
400 L ¥R A 3. 89X 107" mol/L ) DMHAN 43
WA . FKM B 2215 8 T 25 CoRB i
40 min; LUK it DMHAN #7551 25 AR 2
Fb o 0 4% 2HRE G 7E 510 nm b 09 W% BE . 22 bR vfE
HIES
2.2.2  LAAAE JEAR -7 5606 A I MMH %
ERbr et & Zrolm 7 4 5,00 mL B4
il A 0.50 mL 0.50 mol/L. HNO, il 250 uL
4.13X10°% mol/L /) T # i WL I 43 A A 0.
50,150, 250, 350, 400, 500 pL ¥ J& & 2.01 X
10° mol/L MMH [ #r ¥ W . F K 7 B 2 4%
HEZI B, 8T 20 CAE AR FE 40 min; LB 1
KBS W FARFE S AR A MMH F5 o
WA T 0 ¥ W () 78 AT D't i 4 0 B Y R IO
JEAE . AW EE(E S 1. 00 (MO BE (L AE 0. 2~0. 8
22 (] s 3000 R X 5 22 5 /0N ) B 6 N Y A Sl
Bl e 4 s DL2S B 17K R 2 L T o 4% A o A i
A ALY W6 BE A . 8OO BE B MMH ¥k i 2
LA TIES
2.2.3 WM TR B @R 3. 89X
107" mol/L DMHAN (4R eV R, 5 2. 2. 1 5L
B 45— 30, 4 0 25 8 RO R )L pH{ELL A
MMH., Jiit A F s R S5 500 B 3R S5 38 19 5 )
T4, Bl— &M 2.01 X 10 ° mol/L. MMH
MIPRUEVS W . 5 2. 2. 2 5 S2 0 Jf 11— 3. 0 il 5 4%
F Bt E]  pH L i A DMHAN . fin A i
T 45 X0 b 3R S F) 52 e R T
2.2.4 1BP 5 2BP R th PuClD % B
200. 00 pL. ) 1BP #£ 5 . in A 1. 00 mL 0. 20 mol/L
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iy TODGA-+ — B e, A 4M IR 4 B2 3% 5 min;
TR 2 WAL R R K 50,00 L
BE UG o 318 TAT 2 K
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3.1 TODGA-+_IgA &t Pu (I1)AIZFEE

W b [ 5L BE B 2 B 5T B A Ak 2 B 5T
Purex i # &5 28 i S5 56 1BP # 5 4 %5 24 1BPO1—
1BP10, H i Pu* (B E J 3.9 g/L. ¥ 1BPO1
JH 1. 00 mL 0. 20 mol/L B TODGA-+ — %% V5
A2 W HUR JZKAH 50. 00 pL HilFE I 60 s
1) o THEC AT 2 0 5 R IR K AR o FECUR PRI &
H R T AU R 99. 994 %6, /K AH o 48 K
ZH Pu’ CEAE T
3.2 Fe" FLIEE-4> K EENE DMHAN iR
3.2.1 trfEdhZeny el MU 2. 2.1 S AR
FEEEI, 24 DMHAN ¥ B &7 3. 00 X 10° ~ 1. 90 X
107 mol/L i}, DMHAN {5 55 1% % i 52 30 )
HFRYRME R R AR HERN 2T FE 0 - y=0. 044 682 —
0.03051,7°=0.999 7, & 1 Fr/R,

0.8

0.7

»=0.044 68 x-0.030 51
0.6
0.5F
0.4
0.3}

0.2

01 1 1 1 1 1 1
2 4 6 8 10 12 14 16 18

10°c (DMHAN) / (mol » L")

Bl 1 J Fe' /4RAED phar et B il e
DMHAN 4 47 fE i 2%
Fig. 1 Calibration curve for spectrophotometric

determination of DMHAN with Fe’" /1,10-phenanthroline

3.2.2 S AT S

(1) S )0 Bt [ 1 5 e

52,2, 1 5925 50— B0 24 SOy I [A R 1
25 min B}, DMHAN 5 Fe' " 48 fb b J5 2 v 3 2
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Fig. 2 Effect of color reaction time
on the absorbance created by mixing a

certain concentration of DMHAN with Fe’"
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Fig. 3 Effect of MMH concentration on absorbance
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3.3 LEMAEFERRE-7ENEENE MMH iR E
3.3.1 mRiEfZ e El O RAE 2. 2. 2 WYL A%
B AR I MMH AR ER AR B LS, 5
B, 7E 450 nm F] 480 nm G {41 5 il WS K 3
R A 14 W % FE A a0 & 4 BT s I KR R P
2.07X107° mol/L 1 L, Y L%+ m A MMH
J5 P SOV 23 01 T i W26, A2 1R A A S g Je
AV YRR W ' BE A R 2928 0. 2~0. 8, 3% #% 458 nm
(fE 458 nm B G HEE S 1. .00) S 46 i 95 1 o 46
FHFERRTE 458 nm MEOGEE(A . AR BRI A1
B, 24 MMH ¥k B 5 3.00 X 1077 ~ 3.50 X
10" mol/ Lt MMH By 25 (1—A) 2 3 R 41
AR R M 8 y=0.203 682 —
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the wavelength range of 400-750 nm
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AVEAF M 0.002 17 F1 0. 001 48, ZEHRFEHH, Y4
FE &S A W L B X% iR ST .
3.4 1BP # &% MMH 1 DMHAN 3R B8 5+
I AR B 5 e 4 57 04 43 BT 77 3k %) 1BP A iy
g O R e B B AT T BT 5 0 EL
SRR E %A A 5 e X 1BP RE G A 4% AR R
U HEE AT AR 81053 5 X 53 #r O 25 10
W RE AT TR
3.4.1 MMH ¥EME BH 0.297 mol/L Hy
MMH Fr % W 5 ¥ FF &% 1BP0O1., 1BP02 ., 1BP03
o PuClll) 25 J5 09 28 A2 W40 0 i B 25 % 9 5
1BP01-1, 1BP02-1, 1BP03-1; Bl — & & 1
MMH #5 # % W fin A %] 1BP01-1, 1BP02-1,
IBPO3-1 HEfh e, 43 50 an 2. 2. 2 1 AL A5
LR 0 O BE (R O AR AR A o il 2 B H
MMH By e 25 R A L 1, Bk 1 &4
st W) £ L %) A RT i 26 R0 0 [ s 2

F 1 LR G- et BE NI 1BP A i b MMH 9 i A 8] i

Table 1 Sample recovery rate for determination of MMH in 1BP by iodine fading spectrophotometry
B B (Samples) V/mL cae (MMH) / cad (MMH) / AR i 22 v/%
(mol « L™ 1) (mol « L™ 1) (Relative error)/ %

1BP0O1-1 400 0.130

MMH #5 # 1 # (Standard solution) +1BP01-1 300200 0. 429 0. 299 0.67 100. 07
1BP02-1 400 0.148

MMH #5 i % & ( Standard solution) +1BP02-1 400-+200 0. 446 0.298 0. 34 100. 04
1BP03-1 400 0.113

MMH #5 i % & (Standard solution) +1BP03-1 2004200 0.412 0.299 0. 67 100. 07

1 (Note) : ¢qand (MMH) = 0. 297 mol/L
3.4.2 DMHAN ¥ JZ & Bl — & W R TRV WK 1BP AR A A 2 U, AR IR AT Gk

DMHAN 47 i 7 W s % B 5 1BP01—1BP04 H
PudlD ZEBUS W2 AW 530 F6 B 2 500 159145y
1BP01-2, 1BP02-2.BP03-2. 1BP04-2; 4y | Bt — 5
& Uy DMHAN #5 #E % W m A 2| 1BP01-2,
1BP02—2\BP03—2‘ 1BP04-2 v, 43510dm 2. 2.1 354
S 55 2L i %) O O R A A v Y 48 5 1
Horp DMHAN [ B 25 RANAZR 2. |3k 2 il
25 R it 00 S L ) R X Al 2 IR 1T iR

4 & ®

(1> A 1. 00 mL 0. 20 mol/L #§ TODGA-+

99.994% , TODGA-+ Zht Xt PuCllD B A
g B 22 BURBURE

(2) HIABHE D ok . -3 oot B vk i 2 1BP
AW P DMHAN [, 24 DMHAN ¥ £
3.00X107°~1.90X 10" mol/L B ,DMHAN f{
WESREERERRIFMEEXR, RENT
1.0Y, HVEEFEE, R, e AN 2 4
Bpx iz ik k.

(3) FHHR -4y 6ok BE TR 2 1BP Xl
MMH f% 3, 2% MMH B3 EE R 3. 00X 107 ~
3.50X10 " mol/L A, MMH [ 5 (1—A) &
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F 2 Fe' /ABAET HE -4 SR B EE AT E 1BP FE 5 DMHAN (9 iz 7 i 2%
Table 2 Sample recovery rate for determination of DMHAN in 1BP by

Fe'' /1, 10-phenanthroline spectrophotometry

caet (DMHAN) /e (DMHAN) / A X AR 22

Ff i (Samples) V/mL Y/%
(mol » L™1) (mol » L71)  (Relative error)/ %

1BP01-2 1000 0. 0929

1BP01-2-+DMHAN #5 #E# # (Standard solution) 1 000100 0.195 0.102 0.97 99. 03
1BP02-2 1000 0. 0883

1BP02-2-++DMHAN 47 # % ¥ (Standard solution) 1 0004100 0.192 0. 104 0. 97 100. 97
1BP03-2 1 000 0. 102

1BP03-2+DMHAN #5 # 1% % (Standard solution) 1 000+100 0. 204 0.102 0.97 99.03
1BP04-2 1000 0.103

1BP04-2+DMHAN #7 #E¥% W (Standard solution) 1 0004100 0. 206 0.103 0 100

7 (Note) : csand (DMHAN) =0. 103 mol/L

MRIFME MR RZE/NT 1.0, B HEE,

R L P e 0 & W5 2 0 ik G
(4) A5z Fr g 7. 19 DMHAN 5 MMH fy

rHT AL AT AT O1BP A, a8 W] LA T

1BX.2BX 1 2BP 1,

S & Lk
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