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0.033 ppb(0.040 ng)2 LIEIL EXFAHHHAL ANs=(SEXE 20 ppb, JIEIXIS
5ppb)ItAl &HE JisEsS =oE £ URUCL AH =SHARKZA otXelE
SHHSAIEEOAN MFE AISE S48t 210 methyl amine, dimethyl amine, trimethyl

amine, i—propyl amine2 4E5X]2| 0t2IFIt H=EIRUCE ot=rXlE AQl %= XX
E”"\'OHA-IE trimethyl amineOl 2t2f 9.07 ppb, 7.79 ppbE AF NIJ| 258 He s&2
AECAD olexeldE B EIXY 2RSS, ERXM2E JIHAWNME 25

dimethyl amlneJ_f trimethyl amineOl 2 70.0 ppb, 2.44ppbE BEEN 0 OISt
I =Ch= WS 2 &= UACH

Abstracts : In this study, several kinds of volatile amines in ambiant air were collected and their
concentrations were expected from the calibration curves prepared by standard solutions of 7 amines
by the official measuring method prescribed in Japanese Offensive Odor Law. The obtained calibration
curves showed a good linearity and the detection limit of trimethyl amine was found to be about
0.033 ppb (0.040 ng) in case of 50 liters air. It means that trimethyl amine could be detected with the
concentration of lower than its permitting level at the border line of companies. As typical examples of
measuring amines in air, results of investigation of two sewage works and one rendering plant around
the capital area indicated that 4 kinds of amines, i.e. methyl amine, dimethyl amine, trimethyl amine
and isopropyl amine were detectable and concentrations of trimethyl amine at the primary
sedimentation pond and sludge dewatering building of the sewage plant A showed 9.07 ppb and
7.79 ppb respectively, being over the concentration of odor strength 2.5, And the aeration tank,
excrement input facility and indoor of maintenance room of excrement process building in the sewage
plant B showed 70.0 ppb of dimethyl amine and 2.44 ppb of trimethyl amine.

Key words : lower amine, trimethyl amine, sewage treatment, rendering plant
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2I| & MHIE olpIR9 2A¥e £ 20 01221 SPME (Solid phase Micro-extraction)®’
S2 0|80t 2HHsH Y0l B0E 8 UXILH LelLetlt 222 AFHIFAIEE = 2312l
SES AI25tD packed columnOfl 26 EAlcts 2’2 HAIGHD UCH = ?OH/H=
J2F Y=20A =H ARIDE 22 d=o| obx DEAIFH TAIE gEs R AscE
A 02l SAo| A=SHHE LOEUCH 2l 0] Lol 2o SEAMEZA OPUIOI %AHSI
20102 HXIE otLEXelE HEHE AIHEUA AFAIZSE MECHAH Of 9| —SES
=Xol0 EUCH SHZUZ2H R2/Liete EXNBHLAUAL EINIE0ote! 01
HILECE=M oY AFIECl AFAH0 CHel ZE8HE RS HEH SUCH
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2.1, 012 HEESZHIL &b P9 L ZoHAIL2l I

= AEUAM AIEE EEZ2% HZITEZ methylamine, dimethylamine, trimethylamine,
n—-propylamine, diethylamine, i—butylamine, n—-butylamine2 AldrichAl2l A|&S PUGHH 2
S0 AFZTICH 220 0121 HEESZEE 2K ER42 UHECZ 5 2 5~8ng/uLl
STt I &= MZEoIACH

SINE 2 orol ﬁf%%e HESH SEE D] ol 2242 o2l =% 20mLE 2| O
250mL A EctA30 €10 6710 HgL22E MEE 0.1% EEIUEN 0.1% HEAHEE
KIAI2K(5 1)2 &oist TS 0.10N9 gitez AL

MY A 2HIZLH EcIHE0IRIC] sZ& Okl Al(1)ol et Hdtstth C (g /
L ) = ZFW 2al ?8t 01219 ==0IM, aiml)e H&E 0l AHI= 0.10N SArZoHo| 21|0|C

ax59.11 x0.1
‘ 20 (1)

22 350mL0ol EAtUJunseiAl, £E3) 1.0mLE 20 = At =29
SHOZ ALSOIRILCL 012 240 ALE
F2SH0! 50%(w/w) =SH22 HIESIA
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2.2. O=dl ==X 241D
2o HHZ = AISE Otz gL 2dE OIS UAl sSAPIE sETEIs 2%
d=0| ZTAIEHN S5t FHI(ShimadzuAl 0t2! 2o ==EX)E AMESIRASH HWHZRMN=
AH Oot==22 OIEotCt elll 0l s=22] FAME  SulpelcoAtel  Chromosorb
[u]] ==

103(60/80 mesh, Max.Temp: 300°C)2, O0Of2l &2&4g <8t GC ZE =THEe
SulpelcoAtel (4% Carbowax 20M+0.8% KOH, Carbopack B(60/80 Mesh))S AIEolRULCH st
80l 28HEY, DS-6200) GC  (gas chromatograph)E AlEotl HEIIZAN=
ASIE20 O =2 ded2 2= NPD(Nitrogen Phosphrous Detector)E 0IZ06tALH
SABENA AIREE 2EDIME D=% SIIA(ZOIA SLHE AIZoIYSH =0l
AT I] HOl dHolERoZ WA= =2=2 HH2(Molecular sieve 5A(60/80 Mesh))2
DAIA E2220] MHEUES GHACL

Om H1 AT nA [

2.3. AMSMHAXED =g

AMNZIt MHE XNE2 =S |AXIE oteXeld 2R S22 ANZ2H |AE MHHoH=
BHEHE  AFEEOIN, AMHES EXZHNAET OIRIR YHAMZ HXEsE XHUA ASE
WELI3+ (B3

tIIANE = 028 HA22 MHASIH <I6H 0.10N &ab S50 20mLAS 2J02 200 mL
impingertil 22t 2 £ 10L/min2 R52=% 522 MFSIRUCE ASMF Al 0219 &It =2
Aoz Has= XNEN UohMde AME2 Solzs AESIH Il AISE THHEGHACE ASHF
SAEE Fjg 10 LEIHACE ASTHFAl 2Pt H ZHE BZ MW AXISHH

E2l(bubbling) 22 QloH LME & U= £202L2H HIQ REHE SSolRUCH AZIHFOH
H = impinger2l &atEHd=s 80mLel Falgol =J112 CHAlL impingerOl 10 mL2

SAHEZ=NRE S0 MEE = ot
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=

3.1, dg¥do &Y

Ot2l ZEEMZ2 microsyringeE AME0HM 10ul~ 50 uLE S0 =St & KOHE S8t
CHS ol22 YoM M2 s= & GCOl =ol BEE ) S 02l 240t oA
peak? HAECZRH HMHES HNLOIRUCH =Y ZESHO ol 22 53] gts 4GRS

Meld )t 2Eet=E JEotAL

Z S0 20 U OI22OR WSt AlB S=21 2ilys

CIZGIRICt 2AE AIZEY = 5mLE ot 2 FUst 3 #BIIAZ 200 mL/mineR
2022 2 S=20| sSEAZCL 015 s=2S Soien 226t GCo Al2=gR0 Az
5 S=S 120°CHHA 12 ol S2UEE 510 MEAR20l GCE SUUET= AL Table
101l OtRIROl BAZXAS LIEHNASH, EEEH M A2 2ALHS S 6IACH

AlR)= HFHE 2I| AIE £ ERINL0RI9 ST LEHHE HAKICR T2 0IRE 0/%
HIZ=8t HAALO| 26 sES HAHGHICH

¢= 22'2;3/1 P

M, xV
273+¢ 101.3
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Clopb) 1 D= E2INE0RI9 s&
A(ng) THE ANZEH S| 0t2lo &
V(L) S0l JpAE
t(°C) ANZ Al 2
My, ©oorerel 22Xk g/mol)
P(kPa) : AlZ THFIAl OO
m(ng) A0 2o 28t otele 2F
v(mL) THE NZEHNA 2FE 22X &

41. AT =

/o
Fig. 2= 012 ZE=EN0 et FSFH2N, HEEH =0

e oH EStEl Q1R 31822l EHE0|
50~400ng0| &= 582 HEGIH Alg S2AZXAHY SLst xHoz 24610 HHGHRICH
2t2to] 00l HarMol AT R(correlation coefficient)s 0.995~1.0009 ZE2 = WAS

LIEHHALO 11 2UE Table 2011 LIEHH AL
+

2t 0l EESEO ME JAHHNEOZREH 2 012 EEEMO| AESIHE AEGIRICH AFE
AESHHE MESARMO EZHI 5,2 3?2 6101 PBIRUCH

MEE 2E 01219 HESHHE 0.027ng~0.129ng OIAU2H trimethyl aminell 2&8HH=
0.040ngE AHEGIACH. 2 H=SHHSFNH Ol 50Lel 2J12 HSH & M =2 02l
AESHHsEE  0.0022 ppb~0.0134 ppbZE  LIENG2SH Ofelel HL  EXHAHASNASL
AHsSE(BYRS 20ppb, JEIKS 5ppb) ke 26| HEE 4= USS =0Ig = JAUCL
Lt 22 AXSHAEYHH YA FID (Flame lonization Detector)0fl 2lgt 2&&HH
0.5 ppb®0ll HIGH = SIR0IA E0I= NPDOl 2lst 240 8N 2 HESHZE UEHWD eSS

SHOIGHALH.
Fig. 30l & & 7OHK Ol2l EEZSZ0 JZ20IEY & 2R E LIEHUUSH, &
TelE peakE =0IE £ URUCH

42, WEdE=d) 4
% AN dl2ldE HS6H| ol 5~8ng/ul &2 2 02 EE=SE 10uLS 58
1= &2 OlE2Z2H ‘é‘;‘E(X), HEHR(s) ¥ #SAH=

5l g2 (Coefficient of
Varlatlon)é Tot0 Table 30 LIEHHRALCH BISH A= 2.0%~3.4%Z 0| 24880 =2 FLCE
LIEIE =S & &= UA2SH E;I PRNBAHLAUME 24H A HASEQ trimethyl aminell 2%
2.3%2 MGG &S FEEA0| JIsoitie A2 & 2= AU/UCH

43. BJ| & MHIE olRIge =x o

A0 fARIst Xl AR B8 12l g2 (rendering, SSR/A & JiE23 )
MAEOUA MFE OIZAIZE 24010 22 2t OILISHEE2 s AFHZAL I &S
20t2D| ot =HE 2+ 012lo ol AFsE=E MEGIH Table 401 LIEFLHACE ofl4
UFsTE= TASIH P& 2 012l s&E 2 0119 R AN sEZ L0 AFEGHALT
St=Held AQl EE=AEXINM= EcINEorRlel =Dt 9.09 ppbE £ A2 X=X (threshold
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concentration)2 LIS g2 0Ol&dF=S(expected concentration, expected dilution
number)= 83610l Z5t0 ECIHE0RISZ 2Ist &F I} XXX LFACI S22S oflate
4= QUQUCH EEH ELAUAM JHEE ASUHAES ECINEORIS =& 7.79ppbE AELZI &
91tiel OaAFsTEE  LIEFHACH  of &2 E=xalMd=
ECIHEO0IRI0l 7~9ppb &2 SHEIJAKXICH SAFH 7E2| 012 = JHE AFzZA J[04IF i<
All= A2 & = UALCH

ot=Xeld Be ZI|x=UAML SAZUE AHEH methyl amine 6.08 ppb, dimethyl amine
69.92 ppb, trimethyl amine 2.92 ppb, i-propyl amine 64.54ppbZ 4F2| 029 &I+ 2
otele] XAAN=EE MR == =F0I/A20 0l = dimethyl aminedt trimethyl aminell
= OIIsEE 2 0219 XAZANsEZE U0 22 dlaAFsZIF 91Hie 26812
CIRACH 2aHel E2s2 MM E dimethyl amineOl 73.30 ppbE HEZH WAAFSE
FEFLHRASHM trimethyl amine 2.22 ppbZ 2F 20812 MAUFSEE LIEHHN <3
HAHEUZS FHolg £ JRULL 2EE FLdte JIHAMML AI20AM=  dimethyl
aminedt trimethyl amine, i—propyl amineOl 67.80 ppb, 2.18 ppb, 142.48 ppbE BETI0 88LH,
2080 6HH2l HAAFSEE UEHHRJYLD, LYFZAMS JI0It e 2 N2 AIZEUCHL
ot=XelE B EXFAHSNA S AIZ2UHAME methyl aminedt dimethyl amine, trimethyl
amine, i-butyl amine0| ZAZXsE 0laCEZ HAELJU20!, methyl aminelt trimethyl amine2
39 WAYLHSEE JtH sLst HMa=FELY 23012t HARCE  i-Butyl amine2 18HHS
HAAFSEE LIEHHN YFZ M2 JI00F 2 H22 GIALZILE, ShXHeld B2l AMZXHFXE
01212 EANA HIEZE 2LHAE2O0ILE TIE AIKSEUA HIEd s 24Fo 422 210/2t2
MZEIMH A= F=H AEUAL 0F21 LrAMASY| CHEt
MG ACE ol=Meld B R BIx, 2L&Y
dimethyl amine1t trimethyl amineOl &4H=Z A 2 JI0

U AIHEE2 S=29 ANZEH |XAIE HHoH
SXNZHUAME 3= Olael AFAIIZ HME =2
NS A2l AZ20IEMSE Fig. 401 LIEFHRAUCE

SHUUA MHEE AIZ20ME dimethyl amine0l 72.22 ppbll IR =2 s HECN <
9412l HAMAFSEE UEIUHASH, 01 2 trimethyl amine, i—propyl amine, i—butyl amine&
0.75ppb, 162.88ppb, 12.04 ppbZ 2 7HI2 HAAUFNSEE UEHHRUCH AIHES HEZ 20IA
MF=E AMZUH M= dimethyl aminedt trimethyl amine, i—propyl amine0Ol 113.17 ppb, 1.47 ppb,
62.03ppbZ HAETI 2 1478, 1380, 28HS OIAYF=EE LIEIUHACE SHEHE AIHE Co
HRE 789 0101 & 459 OI2IRIF HAELJA2H, 01 & dimethyl amine0l LFZ A2l DI040t
JIEL 2 2192 AR EIRAC
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AL OISR OIMOF & = UE US X222
X JHHNNE SSEHSZE
ot Atke AE & = AUAALL

ANHELZ AF A= SEUUAN 45,
UACH HEHE AFFE2 2 XIS HI0IA

I rr un 0

HEHSE AZE 20t A 02IHS0| WaE= ©
FSHH AFHE FLUGH= OIYIEZ0 CHo ZAFSH 2= CHEDt 2L
1) OlIEZFESEES 240610 OZE2H 2 01219 HEEHHE= 0.027 ng~0.129 ng2
MEEAS M yl amine2 0.040ngZ HALERUCE Ol 50 L2
SIIANEZ JHEGHH 2 012le] s&E ArES 21 0.0022 ppb ~0.0134 ppbZ AHIAEIA D
trimethyl amine2 0.033 ppbE AEETIH SH&H A ZHEHUHA L RH=sZ(SSXS 20 ppb,
JIEFKISE 5ppb) MKl Z2E JIsES 201s 4 U/UCH

2
o

)
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2) 249 NIAHE HESD| ol SY =50 E=2ZEE 53 240t0 HSHSE AEs
2 2.0% ~3.4%=Z R S==ct0 Ot2I=0l Ciet &t FEE40| Jisottis S
2ol = AALCH

3) A Ol AIZEJF MFE ot=deld A B 2l SSAMMERH |XIE FHds

e AtEOAS 2420
4

A
T
£ 29 methyl amine dimethyl amine, trimethyl
i-propyl amine S0l 2% &=

amine

T oteHMolE2 F=HEXY E0M= trimethyl

aminell Ol&AF =TI 83 712 AFZO| JI0It R =0t HE & &= U/UCH L8,
SteXMeld B A2 EI|X, ELFYs, 2RXaE JIHAWAME dimethyl amineOl
OladF=T 2 912 trimethyl amine® <& 22BHS| OIAUFSEZ AEZIH AFHZA
IS Sl A2 2 2 UUCH SHEHE AFFEC! Co| B2R= dimethyl amineOl 3%
LHOIA = 94812l HAAFsEZ AFEAXCH 2XNEAHUHM=E 0120 O =2 147612

LIEILH Sg8t 24F 8201 EIEE &2 0lxe STYHMUNT HIEZLD UAS A=
HIAEIH Xt= O KHMISE AL OIR0 MOF & X2z MZERUCH

2 30N E ot=Xeld 21 iHE AIEE0I Tt OlIRe 24= Soll &M ~+HHael

trimethyl amine 0122 OIRISEL FAZXNsE 0l UsEz HEHL USS UG =+

AKACH  deflt ECIHEO2S] B2 SEXNGUW FXNFHEY AHsEE Zdcte s&E
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Table 1. Analytical conditions for GC
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Gas Chromatograph Donam Instrument Inc. DS-6200

Column Glass Packed Column ID:2mm,L:3.05m
Detector NPD H; : 4 mL / min, Air : 60 mL / min
Carrier gas Colurgn He : 40 mL/ miq

Bubbling bottle He : 200 mL / min

Injector 230°C

Detector 250°C
Temperature Oven 100°C(4 min) — 10°C/min — 200°C(30 min)

Concentration -185.7~120°C (in 1 min)

Connection tube 180°C

Column 4% Carbowax 20M + 0.8 KOH ,

Carbopack B(60/80 Mesh)

Packing material Concentration Tube Chromosorb 103(60/80Mesh)

Impurity trap Molecular sieve SA

Table 2. Calibration equations of standard amine compounds

Detection limit

Detection Conc.

Amines Calibreztri;l range R? Calibration Equation (ng) (ppb)’
Methyl amine 65.3~326.5 0.995  y=252945x+ 1014920 0.078 0.0123
Dimethyl amine 80~400 0.999  y=226909x + 820483 0.123 0.0134
Trimethyl amine 64~320 0998  y=227084x-2701517 0.040 0.0033
n-propyl amine 56.8~284 0.996  y=176504x + 352007 0.027 0.0022
Diethyl amine 55.8~279 1.000  y=168459x + 581102 0.076 0.0051
i-Butyl amine 58.1~290.5 0994  y=150210x - 590297 0.129 0.0086
n-Butyl amine 58.8~294 0999  y=106593x - 567859 0.056 0.0038

* Concentration at detection limit in sampling volume of 50 L ambient air

Table 3. RSD (Relative standard deviation) of standard
amine solutions (n = 5)

Amines

X(ng) s CV (%)

Methyl amine

56.3 1.27 2.0

Analytical Science & Technology



Dimethyl amine 79.7
Trimethyl amine 64.4
n-propyl amine 56.9
Diethyl amine 56.6
i-Butyl amine 584
n-Butyl amine 594

226 2.8
1.45 23
1.91 34
1.40 25
1.21 2.1
1.69 2.8

Table 4. Concentrations of amines in the samples from sewage treatments and rendering plant

Sampling point Compounds Threshold Conc.” Conc. of Sample Expected Conc.
(ppb) (ppb) (CiThi)
Methyl amine 0.95 1.08 1
. Ethyl amine 46 81.07 2
Primary
sedimentation . .
Trimethyl amine 0.11 9.09 83
Sewage
treatment i-propyl amine 25 48.20 2
A
Methyl amine 0.95 4.98 5
Sludge
dewatering Ethyl amine 46 71.73 2
building
Trimethyl amine 0.11 7.79 71
Methyl amine 0.95 6.08 6
Dimethyl amine 0.77 69.92 91
Aeration tank
Trimethyl amine 0.11 2.92 26
i-propyl amine 25 64.54 3
Methyl amine 0.95 0.59 -
Dimethyl amine 0.77 73.30 95
Sewage Excrement input
treatment Trimethyl amine 0.11 222 20
B
i-propyl amine 25 66.48 3
Methyl amine 0.95 3.10 3
Dimethyl amine 0.77 6.01 8
Border Trimethyl amine 0.11 0.35 3
i-propyl amine 25 21.22 -
i-butyl amine 1.5 27.60 18
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Methyl amine 0.95 1.63 2
Dimethyl amine 0.77 67.80 88
Excrement
indoor Trimethyl amine 0.11 2.19 20
i-propyl amine 25 142.48 6
Methyl amine 0.95 2.86 3
Dimethyl amine 0.77 72.22 94
Plant indoor air Trimethyl amine 0.11 0.75 7
i-propyl amine 25 162.88 7
Rendering . .

establishment i-butyl amine 1.5 12.04 8
Methyl amine 0.95 1.53 2
Dimethyl amine 0.77 113.17 147

Border
Trimethyl amine 0.11 1.47 13
i-propyl amine 25 62.03 2
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