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EDB # 24r#id& LT, REMITIE SiNncLAIR &
CRANDALL @ monoethanolamine (LI'F MAA X%
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I. monoethanolamine [ % 3 ethylene
dibromide HAMFHEDKRT

k¢ halogene (KOS ERIZ MAA (3EDDHTH
#THY, methyl bromide (XEERIZISVT 15 43
THEEIZNRT B EVHNDH (STENGER 5, 1939),

SincLAIR & CRANDALL (3, EDB # ZiB&2E% b 7
ZIREEFIZ & @ , MAA 3ce 7 FEAL THEML, 90°C
0> Oven {Z 30 /[ & 7 X 58RIy e L
7o, ’7]‘%[,7‘: Br’ # Vormarp JETHITL e =
DFERETIE SINcLaR B D FFERERT 2 & & b,

MAA & MAA methyl alcohol FHKDZEIRIZIIT
% EDB G g L OH 2907 2 OISR W Thr

L7z,

1. monoethanolamine [Z &% ethylene

dibromide D%

1EE&D EDB (ML) ##EFIZL Y, MAA
2ce BN IRBEEL T, @) FEE*1 ‘Fﬁ L T90°C
@sfksﬂﬂ%u 30 oy, (D FMEEOELEY 90°C @
HE IR i, GiD FRELEHL=ER (25°C
i) 1 ﬁ:@i Gv) BFREOE# Y ERIZ 1 BEE
b‘f:f&, NEWEARTEZM7 7 2228, SHELAE

r" % VoLHARD HETHH L7,

7{%1}27)’3:< AL S —FH LT R L

% 1 ® monoethanolamine iZ & % ethylene dibromide ® 447

I . e N . e
90°C, 30 &, HEW | 90°C, 30 %, WWM | mE, 1B HEEM | =@, 1BE HHK
ﬂmg\%mm’"*’\ﬂm | SHHE | g R | ST % ”ﬁﬁﬁwﬁﬁﬁ %
_(mg)  (mg) ‘ (mg) | (mg) | ( g | (ng) | L (mg) | (mg) | 7

- ! 1
827.4 i 799.6 96 6 | 842.4 802.0| 95.2 \ 818.3 J 792.3 | 96.8 } 412.6 J 396.0 | 96.0
405.3 | 391.1| 96.5 | 401.4 ‘ 381.4 ] 95.0 1 377.3 ) 361.6 | 95.8 27.0 1 25.8) 95.6
211.6‘ 2021 955 \ 216.4 | 207.01 957 | 1990’ 1913\ 961 :
F4y 96.2 | F5 95.3 ‘ FH 962 T4 95.8
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W2k, HETH L ERAHET LTSSy 6 0
W B LA L e &7, SHHEOT é)f—— ®

Q
5 %
FERD 95.9% T 7o, . ) @
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2. EiRICEHT D monoethanolamine &5 #% 4
&U' monoethanolamine methyl ~7 @ @ monoethanolamine 30°C my ML By M
. . . : @ " " " )
alcohol B D ethylen dibromide Q3 @ " 50C " ;
%@ @ 20%monoethanolamine 30°C " 8]
/\ﬂﬁﬁ < methylalcohol " " "
2 ® 30% ] " ” M
WRETEERD EDB 2 L1, 5 % © 50% ; v
> @ 5% " " " "
<

R I INZ PRE R L 7= BT iR 35
¥, —FEEHT LR RS THL
VoLuarp JETHHi L7z, “‘ﬁﬂ ! % 3

FIMIZRT T E <, MAA 13 30°C Tl
1~2 W, 5°C Tk 6 bpIETR T e X T
L72o 30°C 2813 MAA methyl alcohol

4 5 6 7 8

2 3 4

1 monoethanolamine ¥ & U8 monoethanolamine
methyl alcohol % @ ethylen dibromide 77 34 &

VDML, 75% (BFE, MTHEM) WMKT1 8% 3. monoethanolamine & &U monoethanol-
LI, 50% R TIE 2 BELA, 30% L0 20% amine methyl alcohol B#&IC &3 ethylen
BT 3 BHED L RENRLULEEZET H2HDERD dibromide HRXDHIF

iz, #0261 Z5< AT EDB (MUE 95.9%) %A

£ 23% monoethanolamine ¥ & 0% monoethanolamine methyl alcohol #i#{iZ &
% ethylene dibromide # 2 @7 #f

a. LA (KT 26,670 cc) f1ic EDB (S 95.9%) 1.0393 g # #fi L T 1 BOUEBRRAE

e | , R T
T = ® 1 B o®E 37.4 | 2.8 i 7.7
2 | =i, 1 BH# 90°C, 30 % 36.4 | 26.4 | 72.5
3 \ 90°C, 30 5 8.7 | 25.6 5 .7

b. <,4f;€3mﬂ_h Hii%?ﬁ%%ﬂﬂ EDB L. 0498g ANE 1‘*%&:”?}[1&%?&4{% Ly)t, ﬁﬂ: 50 %?&(ﬁ””’*

1 | o= B 01 B ® 37.9 ‘; 93.3 [ 61.5

2 ‘ 90° c 30 % 37.5 3 21.6 ‘ 57.6

3 E: W1 B ® 37.2 ‘ 19.8 | 53.2

4 \ 90°C, 30 5 ? 37.1 ‘ 20.0 } 53.9
c. < /1,7,{5\31‘1%13-*;{ 25 860 ce, EDB 0. 7374g ¥k H L/

L T5% MAA0°C, LAk \ 274 20.2 73.7

2 \ G k | 26.6 19.3 72.6

3 | 50% MAA, 30°C, 2% | 26.5 | 20.1 75.8

4 | MAA, 90°C, 30 5 | 26.4 i 19.9 75.4
d < AN EHEE ¢ o L, EDB 0.5208 g

‘ ‘ ,

1 | 75% MAA,30°C, 1 B 19.7 | 13.2 : 67.0

2 50% MAA, 30°C, 1 8% 18.7 * 12.7 | 67.9

3 MAA, 90°C, 30 & 1 18.2 12.4 i 68.1

1 | G + | 17.8 ; 11.6 ! 65.2°
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L THRIZRILE LD ZH, HDWITREZEREIIZA
NTEHRE LTIMERE Lo BB L, SR
DR (Y 600 cc) 72034 A PREEE (100~600 cc)
B HEIEZ L TTREREZHERL, MAA 2cc F7zid
50%, 75% MAA methyl alcohol A%k 5~10 cc #7%
AL, MAA OHEIFEHLHETINEL, EELT
MAA #2BEHZEMACERE LY, H2RONEL
I\, MAA methyl alcohol K DHEIZR L
WELTH RERIEF LD, 30°C T 1~2 BENE
L, REME 300cc =7 5 X 228\ L VOLHARD
HTHIT LIz,

F2RIIRT T L OHHMEIZT ~ THEIEEDO 50
~T0% \Z1E 57, WTNOSETED 3F -8
L7fitid R U7ze 100% D HEAES ik » 72K
F, BaEn@@obind, foamEeRiE®
EEER OB & & BITHHR L T B0 1 B ERIE
BELTNDZENSBRT, oHHFEORH TR L,
SAZEREBDZ Lok, BT OO AR E DR
EhbHND,

LLED#EREND, EDB 77 21k MAA Z X % 90°C,
30 47, FWXEE, 1BHROLHE 75% MAA
methyl alcohol IZ X % 30°C, 1 B#, 50% MAA
methyl alcohol 12X % 30°C, 2 BROMICHHT
LTENTE D,

II. NaOH ethyl alcohol BT LB
ethylen dibromide 5 X MEDHBET

methyl bromide # 243 #112133%H KOH @ methyl
F 7213 ethyl alcohol ¥#% % F\> methyl bromide #
Mz L TAR L 72 Br’ # Volhard #CwERL T
Who Ll EDBIZZ DR AW HE K
BAREIZITONT, SHERE, HBEHAL ThEF
REB 20,

KennerT (3 EDB % 0.067 NaOH ethyl alcohol
WK THEPT D LM Br 1 Y22 55Ra 0L
T vinyl bromide (272 %73, THh EDS@RIZHD
TENZ Enb, ROXSeairddRE L, B
R ORI RIS T # HEH L, ethylalcohol 50cc %
WAL THRE L A A ERINE 0%, ZA77 X3
B L, 75¥ 20 cc D ethyl alcohol TP 5, 1 N NaOH
S5ce ZMAZBHMBHZ R L T 15 MEHL, Fow
BB A ML TRIGEIED, #HHL7:1%E0 B &
VoLHARD FETERT 5, ZONH T MAAIZ S
DO MR Oven 2 E L €T, HRAMBITHH

o W%

TEBLFIENDDDT, FHEEE, 7 ATFEIDOW
THET OB AR,

1. 0.067N NaOH ethyl alcohol @ ethylen

dibromide 5 f#LEE

{EEE (30mg #iR) @ EDB (MUF 95.9%) %
Bz 20, 0.067N NaOH 99% ethy!l alcohol 15cc
P2 CHMBE €72 300cc ZA7 7 XAUTKHL,
7535 60 ce THEGLHELF LS ZA7 7 2alB
Lo Z2A7 5 A TTHGHMEELRL, HRET—
SERRIEWE L, W 2.5 cc #mzx TRIG# 1R,
Voruarp HHZ L W47 HL, Br 1 S@&EH5EEL2d D
LT EDB (I8 L7z,

BEIRBIOE2RIRT L 0.067N NaOH
99% ethyl alcohol ¥ i\ 7-334, EDB 75 1%&
D Br OSEHIE b TEMNT, 1 ORI TR
95.9% %IRRT A, BDIBROSEHEEIIBEET 60 5 TYH
112.6% IZ@E /e FLTE2RICRTIEL 207
FHRIZHEROIT A A RS H, Br 1 YBOGEENET
LTwbh &5 ThdHA, 20 DmHiElE 99.3% T
MAA IZ X A58 95.9% LV ETE<e- T %,
NaOH 2k % EDB OZIIARENITIEFADL S
2 nbmEBbhb, '

CH:BrCH:;Br+NaOH —

CH:=CHBr+NaBr+H:0 [e))
CH:=CHBr+NaOH —
CH=CH+NaBr+H:0 &)

(1) OHFULE LD TEAMTHEITL 29 WIHTHRT T
BA, (2) OHFRBBIZHGT A0 L Ebhb,
LosL7esis (1) OHMEA5ETT5E Tk (2) ©
NEMNIETAEFT L T DD CHHMENEL e o 7od D
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#3%& 0.067N NaOH 99% ethyl alcohol i & % ethylene dibromide 4 ##:% %
s w w @ EDBEmE | 5 & | WU 95.9% & L
(mg) (mg) \ (%) | REEOSH%)
30 ® | 38.1 ! 33.0 87.4 91.1
| 24.8 23.7 95.6 99.7
1 32.2 31.0 96.3 100.4
15 ‘ 32.3 31.0 | 96.0 100.1
! 36.6 35.1 ‘ 95.9 ; 100.0
| (F#)  95.9 | (F#) 100.0
29.2 29.3 100.3 104.6
9 5 | 32.0 31.6 98.8 103.0
! 37.2 36.8 98.9 103.1
(F#)  99.3 (CF#3) 103.5
5.1 5.04 99.0 103.2
14.2 14.2 ‘ 100.0 104.3
28.3 28.3 j 100.0 ! 104.3
3% 34.8 1 34.6 ‘ 99.4 103.6
40.7 | 40.8 g 100.2 104.5
54.4 54.9 ; 100.9 105.2
| | CF#) 99.9 (°F#) 104.2
27.4 | 27.5 | 100.2 104.5
5 4 30.0 30.1 100.3 104.6
30.6 30.8 ‘ 100.7 105.0
‘ - CGF#) 100.4 (F) 104.7
1 33.7 ‘ 35.0 | 103.9 108.3
10 & ‘1 35.4 36.2 ‘ 102.3 106.7
? (CF#) 103.1 107.5
; 27.6 28.6 103.6 | 108.0
15 4 1 34.1 35.6 | 104.4 | 108.9
; ) 1040 108.4
; —— \ -
‘ 40.4 | 42.8 105.9 ( 110.4
20 5 | 41.6 4.1 106.0 ! 110.5
L (F#) 106.0 C(F#) 110.5
* 30.3 32.8 [ 108.3 } 112.9
30 & i 42.2 44.9 ; 106.4 | 110.9
| | () 107.4 | CEED 112.0
5 32.3 36.0 f 111.5 116.3
60 % | 38.3 43.4 \ 113.6 118.5

(F#) 112.6

PR 117.4
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B4k 0.067N NaOH 95% ethyl alcohol 1= & % ethylene dibromide 43 &
B | |
% o w oqpp | EDDB R w5 B HE 95.9% kL
B : ’ (mg) - (mg (%) 72 G e D5 R(%)
32.3 f 32.3 100.0 § 104.3
3% 34.9 35.2 i 100.9 105.2
- (1) 100.5 CFE9) 104.8
31.2 ‘ 32.6 ! 104.5 109.0
15 4 34.0 | 35.2 ‘ 103.5 107.9
{ ) 104.0 CE#) 108.4
B5%& 0.067N NaOH 93.3% ethyl alcohol (ethyl alchol 70 cc+1 N NaOH
5cc) & & % ethylene dibromide 47 %3 %
! ~ : |
o EDB® &K & | & i | R 95.9% kL
H R ;
# 9 B M | (mg (mg) 1 (%) re i & oo R(%)
\ 38.0 37.5 3 98.7 102.9
3% ! 38.2 } 38.0 99.5 103.8
| : | CF#) 99.1 CF#1) 103.3
= \ — i | w
? 2.4 ? 27.6 f 104.5 | 109.0
15 5 ‘ 28.3 | 29.0 102.5 | 106.9
{ | CF#) 103.5 - CF#) 107.9
BE63F& 0.067N NaOH 99% ethyl alcohol Z & % ethylene dibromide % fi#ifJ%—
W SRR B uHE
& o w op EDBREmIE | 5 w1 | @ | MIE 95.9% kL
g (mg) | (mg) (%) | AR08
1% 32.2 | 30.9 96.0 100.1
2 % 37.7 37.2 98.7 : 102.9
13.5 13.5 100.0 104.3
35.8 35.7 99.7 104.0
3 5 36.1 36.4 100.8 105.1
56.8 56.9 100.2 104.5
CriE) 100.2 (E#) 104.5
5% 5 29.0 28.7 99.0 103.2
RPND, FLTIOMRELIE 4, 5 Zook otz

<, 0.067N NaOH 95% ethyl alcohol % I\ 7244
Ay, KENNETT D35 7% » 72 & 542 ethyl aleohol 70 cc
Z EDB #% 5L, IN NaOH 5cc #5127 (93.3%
ethyl alcohol ¥ & 72 ) DL &L AMETH
Y, KeENNETT D\ /2 156 pDFHFEHE T (2) @
FROBEIEERE{Hbh .

RIZ, DI LT ST EN L BE IR 6 £
DZEL, 57 BROEMEM Ty HH g

R=i I
B

Pl ED#EEAND, 0.067 N NaOH ethyl alcohol ©

EDB & Hid 2581%, sy RRFHI A D A TR
3HNEYUTHY, (2) DHMOPBLEHE 2D, 7

Bzl 0.96 UL S\, BB EERE H
W ADLERTR G,
2. 0.067N NaOH ethyl alcohol & &T* mono-
ethanolamine [C X% ethylen dibromid #
R HED LS
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ET7% 0.067N NaOH 99% ethyl alcohol #5 & ¢ monoethanolamine 2 & %
ethylen dibromide # 2 @43 by
a. A 11,160 cc » < AKMIC EDB 158.2mg # #if L Toeeicifbe Lo, #4830 sy file
3 o 7 N - W o B B Fo r it | 43 H i
wWow | F 9 W koo . (mg/l) ! (mg/D R X100
— | 7 T T 7“' T T . ‘ - T T -
1 MAA | 14.2 ; 12.8 | 90.1
2 ‘ NaOH | 13.9 { 12.3 | 88.5
3 | MAA | 13.6 11.6 ; 85.3
4 ; NaOH 13.4 11.2 ‘ 83.6
b. 7?(* HJ: EDB 478. 8mg
, S — SR N
1 MAA i 42.9 | 37.1 8.5
2 NaOH 41.9 35.8 85.4
3 MAA 40.9 34.2 83.6
4 | NaOH } 39.9 33.0 ‘ 82.7
. I . . |
c. FHilH E, EDB 243.2 mg
1 NaOH 1 21.8 19.3 88.5
2 MAA “ 20.7 ‘ 18.2 87.9
3 NaOH | 19.6 17.6 89.8
4 ‘ MAA 1 18.6 16.1 86.6
5 ‘ MAA 17.6 | 9.5 54.0
6 NaOH 17.2 | 9.3 54.1
7 MAA 16.3 8.8 54.0
8 NaOH 15.9 8.5 53.5
U E WENEE 5~8 XHEE 1 AREHE
d. & 2707 o< Aﬁﬂ“%ﬁk{f? x> EDB % #fi L 2 BB
T i )
B .= il i NaOH SHHI, 00
%8 No. ) MAA NaOH ‘MAA St
1 13.8 13.4 97.1
2 20.9 20.9 100.0
3 21.9

22.1

10 A HFRL AR SO 107 33 T L 7= <
AZENEHT EDB #54LE L&, 100~600cc & A
PREEITAIRE R A BREL, TR TR LT
SR B L7 MAA 2 X AT Tid SINCLAIR
B0 90°C, 30 HrOEHP: R vy, 0.067N NaOH
ethyl alcohol D& 1IH 2L 5K 10ce ®
HALREL TH 2 EWINE L7 300ce =BT
5Z22ZHL, Todks 10cc 3E 3 [MEAMEL TZH7
AL, EHIZ 35cc ¥MATEESE 7Dec &
L 1T 3y L 75 EE 2.5 cc 2z T
IHwikd, HSHOEEL 7 Br # VoLnArRD BTy #i

99.1

LT EDB (T8 L7l
e LTz,

7 FTRT L3 TR b Lol bIClE L
L, AEOH AREOHEL T TRHOREE L &
LITHIR L, BEIIHRTE R 720, WEE

ER CoHHE R U7z, 7 AINEDSE LI
CT2DBHE 1~2 ABIZIE L 2B a3 —5 L a#T
&R 720

0.067N NaOH ethyl alcohol 12k % EDB # 247
Fdd, HEROIERGR 7D DTk, ERMIC
WHATERZ DB S,

8, 0.96 3L Todr
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F70, MAA BICEBA~RE B SMBIC N TEL8H
Fthso

1. FHHBLFIATATL FARE
F23® ethylen dibromide H=&
BEATEAOISH

EDB 7 A QJETH & L BRI Tokgrm A
FAT v A V7 RARERY AT EDB 4 2 BED
BIENTBETH B, B, BIFEBDLHLRVDT,
[FIZRIZ & B Bl & AL 2p oy BTl e bodss Ui 7 i 2
TEWDHEMNT, BIRIOSAEEEHTHEL 2
WS, T FL 7o F72RERICE D
FRLEML, TOHBIIESROT LT, L%
DPME EFFEROFHAILITEFE L o7z, LrL, EDB
A AR EMA GRS, B (soda lime), FIAHIME
HEN TV A Zeis E5g < s S hilw»n IERIC |
HThHD, H8EDHAEME, UG TV TH
ELIETH D0, P20 27 L —% 70
AR B E 7 bieh 720 € TIEBAR D &I
WG, RIT, BT PIEROUUIBIE b M E BRI L
THE LR E DR BEIRES TN TERN ST
[M27% EDB 7 R BN ZEHT 2700121, 4R
PREMOTCHRTHEY, Toks, WEMORVEY
RV A Z ERRETH D,

8Kk TUBAFALTo~A FA7ZREBIZL
% ethylene dibromide 7 = % fi

MR s s r e mEBona
- (mg/D

%B No. - (meD
1 ‘ 13.6 } 13.7
|
1

2 22.0

23.3

IV. #5 =

monoethanolamine, #5J£0° NaOH ethyl alcohl ¥4
W2 X % ethylene dibromide # Z4y#iikds & OV ik
B F LT o< A 7 ABEERO RS R BERE 2
DIGFUT D THRE L 7,

1. monoethanloamine @ ethylene dibromide 4y
FRIZEET BRI 30°C T 1~2 BFRE, 5°C T 6 I
MIAT# T ¥, 75% monoethanolamine methyl alcohol
&K, 50% (&% D 30°C 12 3317 % ethylene dibromid
TR TN TN 1 BERMAR IO 2 BB UNTH

272

ethylene dibromide /A% monothanolamine {Z X
% 90°C, 30 4rF7oitsiE 1 B#E 75% monoethano-
lamine methyl alcohol WWIZ X% 30°C, 1E4,
50% RITRIRIZ LD 30°C, 2B DI THEEIZH IR
SrfREh, VOLHARD HEZ XV KT+ 22 ENTE D,

2. ethylene dibromide # 0.067 N NaOH ethyl
alcohol EVRIZIEMREL THB LSS, 1 MED Br
DFEEIIITE 2 3 TR T LA B0 BIEFETH
272,

FIAIRIZ X 9 ethylen dibromide 77 X #4773 %12
W, FWR 75 co 1T A BRI L b, 3uRIEEL
T L7z 1 %80 Br’ % VorHARD JEZ L Y 4#T
L, Zr¥rfEiZ 0.96 DRE R U GRS RE L HIE
FTIUZ L\,

3. THHEIAFALT oA FPHRRERE ethy-
lene dibromide 77 AFEERIEIZHEH T 27201203, W
A DBYEM B L OBREF & U T RBE MWD b
DEARER b,

V. X ik
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Sinclair, W.B. & P.R. Crandall (1952) Deter-
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Stenger, W.A., Shrader, S.A. & Beshgetoor, A.W.
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Summary

1. The decomposion of etheylen’ dibromide by
monoethanolamine took 1 to 2 hours at 30°C, and
nearly 6 hours at 5°C.

In case of 75°C and 50% solution of monoetha-
nolamine in methanol, it took less than 24 hours
and 2 days respectively at 30°C.

Ethylenedibromide in the air can be completely
absorbed as well as decomposed by either of the
following treatments.

1) monoethanolamine : 30 min./90°C, 24 hrs./

room temperature
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2) 75% solution of monoethanolamine in
methanol 24 hrs./30°C

3) 50% solution of monoethanolamine in
methanol 48 hrs./30°C

The liberated bromine is titrated by the Volhard
method.

2. When dissolved and boiled in 0.067N ethanolic
sodium hydroxide, ethylendibromide lost one equi-
valent of bromine in about two minutes, but further
dehalogenation proceeded very slowly.

Ethylenedibromide in the air is decomposed by

absorbing in 75cc of the afore mentioned solution

and boiling for three minutes, then, one equivalent
of bromine liberated is estimated by the Volhard
method.

The obtained value including the excessive de-
composition is corrected by multiplying it by the
coefficient 0.96.

3. In case of using the interferometer type
methylbromide gas analyser for the determination of
ethylene dibromide gas concentration, the interfero-
meter must be made of the less gas adsorbing
material together with the use of the less gas

adsorbing desiccating agent.



