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4 0. 010mg/m*~2. 50mg/m?,
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SOLID-SORBENT AND SPECTROPHOTOMETRIC
METHOD FOR DETECTING
MONOMETHYLHYDRAZINE IN AIR

Zhu Mingsheng

(Beijing Inst. of Testing Technology, Beijing, 100074)

Abstract: The test procedure of monomethylhydrazine concentration in air detected by solid-
sorbent and spectrophotometric method was investigated. The effects of standard gas, sampling tube,
acidity of sample, environmental temperature, light source and interfering gas on detecting accuracy
were tested. The results shown that when special sampling tube of solid-sorbent was employed and
the p-dimethylaminobenzaldehyde was used as color-producing reagent at 470 wave length, the
minimum detectable concentration of 0. 0031mg/m®, mean variation coefficient of 0. 036 and relative
error of 5. 5% were obtained with 2 cm colorimetric disc and within measurement range of 0. 001mg/
m*~2. 50mg/m?,

Subject terms: Propellant pollution ,Monomethylhydrazine , Atmospheric monitoring , Absorption
spectrographic analysis

1 5| §

—HBHRR R AR R e vEeE, EREEELEY. B, A LHHEERHE<E
RBEZREE T 8, BORRRERBEERBEAR . 70 FRLORK RAY &Rl e 2= SR
METROE, BRLAE. Bk, BN A/ SHaEK. R g8/ R el

* WCRFEBA. 19970130, BEEIH#E. 19970412, ABFEHEME LI B AN S S



94 ¥ O#H H R 1997 4E

. EREES, WERRTRSNE, TEEMREReRR, E: 28R T B m— F b
R E . 24 X ER AR %Z 25 AR (NIOSH) 1977 S HE# /S B/ B ER H
B CHUDOMVERZESP—FH. ZRREES, HTHRENE, M. WMZFHFER
HFEEMNTH. B, 2REFETREES S149 FEHS BRERFRRTHREAGRT
S149 W EKRR B/ 4 e L BB

2 X B

2.1 & O

AAS RHEBRHR —EERBRE—FHH (MMH) M35, S5 5 185 RR A B &% B K
HE, S MMHEIS HSO, ., EREEHBERTHEEE, 5520 REDHEE.,

RIS ERERE T, 53 _HEEXF R (PDAB) R, ERBEAKELEY.
mEW (ERERER B, FEHEER, A LEENE.

2.2 HEPE

(D) HESHERH:. AR2ERNEEENHTRIEEN S LRBHIRES., AR
MR WBEM T, AR 0. 0lmg/m®~7. 00mg/m® ) MMH #R¥ES . BBEEMAEZ /D
F 3%, BERAGERHERN 3% ~5%.

(2) EHRREERE: FRELS. 0g £fER 40/60 B Afaitk, 2 ELE, HERE
FH, TREEMREH. £245 8K 4. og TRERAHEME, A 11. oml MR- ZBMBEBET
HARBMAE, TRISEEMEH. £=4 BFM 300mg RRIEAEA, EABBEEES, BHE
60 HASBMMN A kB #HEK, BRARZBIEEH M.

(3) PRMERZRAILH] . B 10 X 25ml REHAE, 4 5MA 0. 3mol/L HiE 10ml MIRE
84k 300mg, f MMH #R¥EME F AL H) MMH & &4 Opg~20ug MIPRAER S . &8 4 50 3%
PDAB i 10ml, f 0. 3mol/L HEMEZIE, RSB KM 30min, A 2em WAL, FHEK
470nm &b, PIKABH., BIEREE A MZEABREE (A4), M (A-A) X—FHEE (p),
W HERZE

LYEEEF R A y=0.0590z+0. 0006; HEZE r=0.9998; FHEERBERE o=
3.38x10'L/(mol * cm),

(4) HENE. BEFXBERNFREESH L EHS M G FHE b B &R 2 505
A 25ml BEHEES, A 0. 3mol/L Hik 10ml PR EFRRETEMLSEM , K EBBAX N
S, & 3%PDAB iX# 10ml, HH 0. 3mol/L BB EZE, K. HHI1EIRE
RS RSB EE . AREMEES, SBREEFBETHEMMH 28 (ug). & FAHEHE
HHSFMMH¥KE N (mg/m?):

N = (W/V)F
K. WHRBEMBMEA MMH 88 (pg), V. IIRERS T REER (L), FARE
(3¢

3 SR5vhe

3.1 e s B E R
B 1pg #RAE MMH, B 0. 5mol/L Bl 5 #&18/K AT LB RK BN, WE S FERE O X



%18 %
% 64 722 SR — B S D R B /0 O B vk 95

WIEHE (A) RIm, 26 C-AMZ, mE 1. AETH, KEREBRERE 0. 2mol/L~0. 4mol/
L#EERN, RECERKMAKEE.
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0.5 - /’-’—"—_._'\azoc
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Fig. 1 Relationship between acidity of

Fig. 2 Chromophuric time dependence
sample and absorptivity

of absorptivity at different

3.2 ﬂﬁiﬂﬁ’*ﬂﬂiﬂﬂﬁlﬁ environmental temperature
EAFBRERET, #7—FH5 PDAB XM,

ARIMERAE (A BEREEE o Gk, ZRmE

2 BRI T RO R SR R R T A R E L.

10°C~30°C L A » 8 2 F 7 25min~50min R E

1, MIFBEEE AR 40°C B, EEAtE B 15min~  *°

Spontancous

30min FEE P . B T IR SR AR OGB4 W, 547 S
4 B ARG AT AR e

l-ight source

3.3 kEMNERENER

EARBEXBE TRE, BEREE . \E 3 5% Fig. 3 Effect of light sourc.
MR- AR, EEEHERAZGT, —REAFEM on absorptivity
HEM KRBT, HLHHREHEES.
3.4 FENMBESRELELE

M4 (20 %) BEHEE, SMA 300mg WBHG, BAREEFWEERRLE, 4
RAIFE 1.

Table 1 Accuracy of analysis for method "’

Number 1 2 3 4 5 6 7 8 9 10
A; 0. 07 0. 067 0. 078 0. 068 0. 062 0.082 0.072 0. 064 0. 070 0. 060
AA 0 0. 003 0. 008 0. 002 0. 008 0.012 0. 002 0. 006 0 0.010
AAT (X107%) 0 9 64 4 64 144 4 36 0 100
Number 11 12 13 14 15 16 17 18 19 20
A 0. 074 0. 069 0. 061 0.074 0. 065 0.072 0.074 0.074 0.063 0. 077
AA 0. 004 0. 001 0. 009 0. 004 0. 005 0. 002 0. 004 0. 004 0. 007 0. 007
AA% (X107%) 16 1 81 16 25 4 16 16 49 49

* Mean absorptivity 4i=0. 070; AA=A— A4,
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22 H R RE i BORE  AE SO=M2M2/ (n—D TR S;=V698X107°¢/ (20—1) =%
0. 0061,

HIBEZEEEEMEERIF T EAE L (0.0590) HRBELHE. B CL.=35/b=3X
0.0061/0.059=0. 31pug/25ml, BEIB W MMH B B E X 0. 31pg/25ml. FrLl Y4 KE
SA4EH 1001 B, FHEBREK K E R CL.=0.31/100=0. 0031mg/m°®,
3.5 HRESHAENRIE

(1) REENFESEE. B X RETSHEK, T4RESHE, 8405 6 KRER —KENT
MR, R2TH, REREREYETRER. Hiik, sfifERETL, LFE.

(2) REERER: U AERE, BREESTERITREREKER, & 2 %A, X MMH
VB FE 0. 010mg/m*~2. 50mg/m* B NI EFKEHR, FHEKREN 6%, S FHER
Z¥CV.=0.036,

Table 2 Exerimental verification for standard sample at different concentration

No. Standard sample concentration Detection concentration Standard error Recovery

(mg/m3) (mg/m?) S/ (mg/m*) (%)

1 0. 0100 0. 0106 0. 0004 106

2 0. 0180 0. 0168 0.0015 93

3 0.100 0. 091 0.0013 91

4 0. 205 0. 203 0. 0054 99

5 0. 5002 0. 455 0. 0094 91

6 0. 989 0.944 0.0018 95

7 2. 496 2. 440 0. 099 98

3.6 XEENRNM

A—HXEE, FA—XREMERENRS, KRR E S50 E S wRE. WE
BRSBTS R BERERT R A 2L, IR ERREAES SU A AR GRNK 3. M EERTA,
KGR REEAERREHAI—1TA.

Table 3 Useful life of sampling tube
(Standard sample cocentration: 0. 500mg/m?*)

Shelf-time (d) 0 1 7 15 30 60 90

Decection
concertration 0. 455 0. 451 0. 452 0. 450 0. 447 0. 407 0.410
(mg/m?)

Recovery

91.0 90. 2 90. 4 90.0 89.4 81. 4 82.0
%)
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3.7 FHRSRAR

MIFBE P AR AR R R Z8ULEL. & R TR AT T TR,
FHIREAT, B EX TR RHR IR BAT T H /AW, R0 MMH, {E/ 77 %5H LA

#r1E.
ARSES, A MMH SIS THSERFARSE . REXBFRERES, #
EHF MMH %K, SRR, RLE 4.
Table 4 Influence of interfering gas on MMH detection concentration
Interfering gas NO, SO, NH; UDMH N,H,
Nim (mg/m*) 0-158 0. 621 0.123 0. 350 0.078 0. 049 0.20 0.10
Numu (mg/m?) 0. 0199 0.229 0. 0187 0. 229 0.0198 0.229 0 0
Nia/ Numu 7.94 2.71 6. 58 1.53 3.94 0.213 — —
Detection Nymu (mg/m*) | 0.0143 0. 184 0.0168 0. 229 0.0232 0.232 0. 025 0. 231
Interference ratio (%) —28 —20 —10 0 17 1 + ++

HiXB 45 R A, 4 WK ERE N, NO, Xf MMH £/ 87 T, NO, R,
P REREB IR MMH 2 # . SO, ¥ & K F MMHS. 5 £&5}, X K2 MMH B B 7 T3 .
%4 NH; 38 KF MMH 4 5, XHEX%E MMH 81E T3 . UDMH # Hz 3 i1\ MMH #t#4
RES i MMH, % B E i1 MMH # 8 1EF#, L HEM, M H 865 PDAE %t Hz i R %
B TFX MMH &, EIt, PDAB th BRI ENE Hz B AaH .

4 &

D AiABEVH—FBEN TS, A _FREXEFREREF, K 2em Ham,
A 470nm, XS & 100L Bf, SBETEE K 0. 010mg/m*~2. 50mg/m®, HEBBELEKE R
0. 0031mg/m®, F¥HBF A¥KCV=0.036,

(2) HEGEEREE, BRETRERE, HATRETHR, B8 T HFERQE. X
THHGHE, &6 THIGRE. BT 0LREHITHN, RESEBHN 30 X,

(3) P NO, R E MMH & i T4, HMBERSEEAET, THEEB
ZA X MMH #il & ™ & 1E T,

g2 ® X ™

1 NIOSH Manual of analytical methods. 2nd ed S149,DHEW(NIOSH) ,1977

2 MWEEF. ZRPHEMNEEFENTR B R/ RERE . ERMESERM S, ERFE
By R4 . 1990




