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TCVN 10736-39:2023
L&i néi dau
TCVN 10736-39:2023 hoan toan twong dwong 1ISO 16000-39:2019.

TCVN 10736-39:2023 do Ban ky thuat tiéu chudn quéc gia TCVN/TC 146 Chét lrong khong khi bién
soan, Vién Tigu chudn Chét lvgng Viét Nam dé nghj, Téng Cuc Tiéu chudn Bo ledng Chét lvgng tham
dinh, B Khoa hgc va Cang nghé cong bb.

B6 TCVN 10736 (ISO 16000) Khéng khi trong nha gdém céc phan sau:

- TCVN 10736-1: 2015 (ISO 16000-1:2004) Phan 1: Cac khia canh chung ciia ké hoach i&y méu,
~ TCVN 10736-2:2015 (ISO 16000-2:2004) Phan 2: Ké hoach lay méu formaldehyt,

- TCVN 10736-3:2015 (ISO 16000-3:2011) Ph4n 3: X4c dinh formaldehyt va hop chét cacbonyl khéc
trong khéng khi trong nha va khéng khi trong budng thir— Phuong phép Iy méu chd dong;

- TCVN 10736-4:2015 (ISO 16000-4:2011) Phén 4: Xac dinh formaldehyt — Phurong phép Iéy méu
khuéch tan;

- TCVN 10736-5:2015 (ISO 16000-5:2007) Phan 5: Ké hoach Idy méu ddi véi hop chét hitu co bay hoi
(VOC),

- TCVN 10736-6:2023 (ISO 16000-6:2021) Phan 6: Xac dinh hop chét hitu co (VWOC, VOC, SVOC)
trong khéng khi trong nha va trong bubng thi» bang cach lay mau chd dong trén éng hép phu, gidi hap
nhiét va séc ky khi str dung MS hodc MS-FID;

- TCVN 10736-7:2016 (ISO 16000-7:2007) Phén 7: Chién luroc lay méu dé xéc dinh ndng d6 sgi amidng
truyén trong khéng khi;

- TCVN 10736-8:2016 (ISO 16000-8:2007) Phan 8: X4c dinh thoi gian luu trung binh tai ché cta khéng
khi trong cdc toa nha dé xéc dinh dac tinh cac diéu kién théng gio;

- TCVN 10736-9:2023 (ISO/FDIS 16000-9:2023) Phan 9: X4c dinh phét thai cia cac hop chat hiru co
dé bay hoi ttr cac san phdm xay dung va db noi thit — Phuong phép budng thr phét thai;

- TCVN 10736-10:2016 (ISO 16000-10:2006) Phan 10: X4c dinh phat thai ctia hgp chét hibu co bay hoi
tir cdc sdn phdm x&y dung va db ndi that — Phurong phap ngdn thir phét thai;

- TCVN 10736-11:2023 (ISO/FDIS 16000-11:2023) Phan 11: Xé4c djnh phét thai cda céc hop chét hitu
co dé bay hoi tir cic san pham xay dung va dé ndi that — Ly méu, bdo quén mau va chuén bj mu
thi

- TCVN 10736-12:2016 (ISO 16000-12:2008) Phan 12: Chién lugc ldy mau déi véi polycloro biphenyl
(PCB), polycloro dibenzo-p-dioxin (PCDD), polycloro dibenzofuran (PCDF) va hydrocacbon thom da
vong (PAH);

- TCVN 10736-13:2016 (ISO 16000-13:2008) Phan 13: X4c dinh tdng (pha khi va pha hat) polycloro
bipheny! giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) —
Thu thap méu trén céi loc duge hé tro bang chét hap phy;
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TCVN 10736-14:2016 (ISO 16000-14:2009) Phén 14: Xéc dinh tdng (pha khi va pha hat) polycloro
biphenyl giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) —
Chiét, 1am sach va phén tich bang séc ky khi phan gidi cao va khdi phé.

TCVN 10736-15:2017 (ISO 16000-15:2008) Phén 15: Cach thirc Idy mau nito dioxit (NO).

TCVN 10736-16:2017 (1ISO 16000-16:2008) Phan 16: Phat hién va dém nam méc — L4y mau béng
cach loc.

TCVN 10736-17:2017 (ISO 16000-17:2008) Phdn 17: Phat hién va dém ndm méc — Phuong phép
nubi céy.

TCVN 10736-18:2017 (ISO 16000-18:2011) Phan 18: Phat hién va dém ndm méc — Lay méu bang
phuong phép va dap.
TCVN 10736-19:2017 (ISO 16000-19:2012) Phén 19: Céch thic 18y méu ndm mdc.

TCVN 10736-20:2017 (ISO 16000-20:2014) Phén 20: Phéat hién va dém ndm méc — Xéc dinh s6 dém
bao tir téng sb.

TCVN 10736-21:2017 (1SO 16000-21:2013) Phén 21: Phét hién va dém ndm mdc — LAy méu tir vat
liéu.

TCVN 10736-23:2017 (ISO 16000-23:2009) Phan 23: Thi tinh ndng dé dénh gia sw gidm ndng d6
formaldehyt do vét liéu x4y dung hap thu.

TCVN 10736-24:2017 (ISO 16000-24:2009) Phdn 24: Thir tinh néing dé danh gi& sy gidm néng do
hop chét hitu co bay hoi (trir fomaldehyt) do vét ligu xay dung hép thu.

TCVN 10736-25:2017 (ISO 16000-25:2011) Phén 25: X4c djnh phét théi cia hop chét hiu co ban
bay hoi tir céc san phdm xay dung — Phuong phap budng thir nhé.

TCVN 10736-26:2017 (ISO 16000-26:2012) Phan 26: Cach thirc Iy méu cacbon dioxit (CO»)

TCVN 10736-27:2017 (ISO 16000-27:2014) Phan 27: Xac dinh bui soi Idng dong trén bé mat bang
kinh hién vi dién & quét (SEM) (phuong phép trye tiép)

TCVN 10736-28:2023 (ISO 16000-28:2020) Phan 28: Xac dinh phét thai mui tir cac sdn phdm x4y
dung st dung budng thiz.

TCVN 10736-29:2017 (ISO 16000-29:2014) Phan 29: Phuwong phép thi ding cho céc thiét bj do hop
chét hitu co bay hoi (VOC).

TCVN 10736-30:2017 (ISO 16000-30:2014) Phan 30: Thir nghiém cdm quan ciia khéng khi trong nha.

TCVN 10736-31:2017 (ISO 16000-31:2014) Phén 31: Po chat chéng chay va chét tao déo trén nén
hop chét phospho hitu co-este axit phosphoric.

TCVN 10736-32:2017 (ISO16000-32:2014) Phén 32: Khéo sét toa nha dé xéac dinh sw xuét hién cda
céc chét 6 nhiém.

TCVN 10736-33:2017 (ISO 16000-33:2017) Phan 33: Xé4c dinh phtalat bing sdc ky khi/khéi phd
(GC/MS).

TCVN 10736-34:2023 (ISO 16000-34:2018) Phén 34: Céc chién lugc do byi trong khéng khi
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TCVN 10736-36:2023 (ISO 16000-36:2018) Phan 36: Phurong phap chudn sirdung budng thiz nghigm
dé danh gia toc do giam vi khudn trong khéng khi c6 thé nudi cdy bang méy loc khdng khi
TCVN 10736-37:202023 (ISO 16000-37:2019) Phén 37: Do ndng d6 khoi long bui PM2.5
TCVN 10736-38:2023 (ISO 16000-38:2019) Phan 38: Xéc dinh céc amin trong khong khi trong nha

va trong budng thtr nghiém — LAy méu chi dong trén cac bd ldy méu c6 chira phin loc tam axit
phosphoric

TCVN 10736-39:2023 (ISO 16000-39:2019) Phan 39: X4c djnh céc amin — Phan tich c4c amin bang
séc ky Iéng (siéu) higu ndng cao két hop véi phép do khdi phd d6 phén gidi cao hodc hai Ian khéi phd

TCVN 10736-40:2023 (ISO 16000-40:2019) Phédn 40: Hé théng quén Iy chét lugng khéng khi trong
nha.

BG 1SO 16000 Indoor air con ¢ cac phan sau:

ISO 16000-41:2023 Indoor air— Part 41: Assessment and classification

ISO 16000-42:2023 Indoor air — Part 42: Measurement of the particle number concentration by
condensation particle counters

ISO 16000-44:2023 Indoor air — Part 44: Test method for measuring perceived indoor air quality for
use in testing the performence of gas phase air cleaners.



TCVN 10736-39:2023

Loi gidi thidu
TCVN 10736 (ISO 16000) (t&t ca cac phan) dwa ra cac yéu cau chung lién quan dén phép do céc chét

gay 6 nhiém khang khi trong nha va cac diéu kién quan trong can tuan thd trude hodic trong khi lay mau
tirng chét 6 nhidm hodc cac nhém chét 6 nhiém, ciing nhw cac quy trinh do.

Dinh nghiia v& méi trrong trong nha duec néu trong TCVN 10736-1 (ISO 16000-1). Nha & [phong khach,
phéng ngti, phong tw 1am (DIY), phong thé thao va him rwou, nha bép va phong tim), phong lam viéc
hodc noi lam viéc trong céc tda nha khong phai chiu sw kiém tra vé stec khde va an toan ddi véi cac chat
gay 6 nhiém khéng khi (vi dy: van phong, phong ban hang), cac téa nha cdng cdng (vi du: nha hang, rap
hat, rap chiéu phim va cac phong hop khac) va cabin hanh khéch cla xe co gidi va phwong tién giao
théng cdng cdng 1a mét trong nhiing loai méi trudng trong nha quan trong nhéat.



TIEU CHUAN QuolC GIA TCVN 10736-39:2023

Khong khi trong nha -

Phén 39: Xac dinh cac amin - Phan tich cac amin bang sac ky
I6ng (siéu) hiéu nang cao két hop véi phép do khdi phd do phan
giai cao hodc hai 1an khéi phd

Indoor air -

Part 39: Determination of amines — Analysis of amines by (ultra-) high-performance liquid
chromatography coupled to high resolution or tandem mass spectrometry

1 Phamviap dung

Tiéu chudn nay cling véi tiéu chuén TCVN 10736-38 (ISO 16000-38) quy dinh phirong phap do dé xac
dinh ndng d6 khéi lwgng clia cac amin thom va amin béo bac mét, bac hai va bac ba trong khdng khi
trong nha bang cach st dung phuong phép ldy mau tich Iy va séc ky Idng hiéu nang cao (HPLC) két
hop véi do khdi phé hai lan (MS-MS) hodic khdi phd c6 dd phan gidi cao (HRMS). Quy trinh phan tich
néu trong tiéu chuan nay, quy trinh ldy m3u va ché tao b 14y mAu dwoc néu trong TCVN 10736-38
(ISO 16000-38).

Tiéu chudn nay dwa ra cac thong s k¥ thuat dbi voi do séc ky va khdi phd cho cac amin. K&t qua do
duoc biéu thj bing pg/md.

Mac du phuong phép nay chi yéu dé do cac amin dwoc liét ké trong Bang A.1 va A.2, nhung ciing cb
thé dugc str dyung dé do cac amin khac trong c6 khéng khi trong nha. Tigu chun nay dua ra cac hwéng
dén va md t céc quy trinh bd sung d6i véi cac amin khac.

Pham vi 4p dung cla tiéu chuén nay lién quan dén céc ndng d¢ clia cac amin trong khdng khi trong nha
phu thudc vao dai tuyén tinh clia dwong chudn va do d6 phy thudc vao thé tich mau khi (trong trudng
hop nay tr 5 L dén 100 L), thé tich rira gidi (t 1 mL I&n 6én 5 mL), thé tich bom (tir 1 pL én 10 uL) va
% nhay cla thiét bj phan tich (vi dy: dai tuyén tinh tir 2 pg dén 2 ng amin). Pham vi &p dung c6 thé d
kién tlr khoang 0,002 pg/m? (100 L mau) I&n dén 2 000 pa/m? (5 L mau) déi véi thiét bj phan tich thang
thuémg (vi dy: Waters “TQD") d6i v&i phn Ién cac amin dwoc liét ké trong Bang A.1 va A.2. Viéc phan
tich cac dan xuét clia etanolamin thudng nhay hon khoang 10 1an va phép phan tich cac amin béo chudi
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ngén thuwéng kém nhay hon khodng 10 13n so vdi phép phan tich amin trung binh.

DG liéu hiéu nang ctia phurong phap phan tich dwec dwa ra trong Phy luc B, cu thé Ia trong Bang B.1 va
Bang B.2.

Tiéu chuén nay cling ¢6 thé dugc st dung d& xac dinh cac amin trong nwéc néu gidi han phat hién da
1én.

Tiéu chuan nay khéng dé cap dén viéc xac dinh cac isoxyanat trong khong khi trong nha (ciing nhu trong
cac mau nwéc) dwdi dang cac amin twong (ng [trong TCVN13665-1 (ISO 17734-1) va TCVN13665-2
(ISO 17734-2)].

2 Tailigu vién dan

Cac tai ligu vién dan sau rat can thiét cho viéc 4p dung tiéu chun nay. Déi véi cac tai liéu vién dan ghi
nam cdng bé thi 4p dung phién ban dwoc néu. Dbi véi cac tai liéu vién dan khang ghi ndm cong b thi
ap dung phién ban méi nhit, bao gdm ca céc sta ddi, bd sung (néu co).

TCVN 10736-38 (ISO 16000-38), Khdng khi trong nha — Phan 38: Xéc dinh céc amin trong khéng khi
trong nha va trong budng thir nghiém — L&y m&u cht dong trén céc bo ldy mau cé chira phin loc tAm axit
phosphoric

3 Thuat ngi¥ va dinh nghia
Trong tiéu chudn nay st dung cac thuat ngi va dinh nghiia sau:

31
Amin (amines)

Céc hop chat chiva nito ¢6 4p suét hoi dli 1én (>10°° Pa) va mét cdp electron tw do & nguyén tl nito co
thé bj proton hoa

4 Amin trong khong khi trong nha

4.1 Tinh chét ctia amin

Amin |4 ch4t bazo va phan cyec.

Cé cac amin bac mét, bac hai, bac ba va bac bén.

Céac amin bac bdn khdng dwoc bao gdm trong tiéu chudn nay vi ching khang ¢6 cap electron tw do va
do dé cb céc tinh chét rét khac. Trong tiéu chuan nay, thuat ng "amin" chi bao gém cac amin bac mét,
bac hai va bac ba.

Cac amin khéng proton héa rat nhay véi oxy hoa.
Phén (g clia cac amin véi axit tao ra mubi amoni clia cac amin. Cac mubi amoni khong nhay véi

oxy héa.

8
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4.2 Ngudn gbc va sy xuét hién cta cac amin

Céc amin dwoc tao ra bdi cac qua trinh ché bién héa hoc ky thuét va ngoai ra cdn bang qua trinh phén
hiy sinh hoc hodc phi sinh hoc cac hop chét nito. Bén canh cac ngudn cé ngudn gbc sinh hoc, cac ngudn
amin trong khang khi trong nha con cé thé 13, vi dy: cac san pham c6 chira polyuretan, dic biét 1a cac
chét tao bot nhw ghé xe, ném, géi va db ndi thét boc hodc 1am vét liéu cach nhiét hodc hdp thy am thanh.
M6t s& amin, déc biét 1a cac amin thom, dwoc goi 1a hop chét cb hai. Ngoai ra, hau hét cac amin ¢é mui
khé chiu kém theo nguwdng mui thap.

Céc ngudn khéc, vi dy nhw thie pham, nhw ca (cac amin béo) va khéi thudc 14 (cac amin thom).

5 Quy trinh phan tich
5.1 Chuén bi dung dich méu

Trong TCVN 10736-38 (ISO 16000-38) mé ta quy trinh thu duoc dung dich rira gidi chira cadc mudi amoni
clia céc amin dwoc ldy mau. Dung dich mau (da chira khodng 0,02 pmol/yL dén 0,1 pmol/uL axit
phosphoric) cé thé dwgc st dung d& bom vao hé théng HPLC ma khang can xi Iy thém.

5.2 Diéu kién cla séc ky Iong hiéu ning cao

- Pha tinh ctia cdt tach: pentafluorophenyl;

— Kich thwéce cot thong thwdng: dai 150 mm, dwdng kinh trong: 2,1 mm;

— Kich thuéc hat phd bién: 3 um (HPLC), 1,7 um [S&c ky I6ng siéu hiéu ndng (UHPLC)];
— Nhiét dd cft: 40 °C;

~ Thé tich bom: 1 uL dén 10 pL;

— Pha ddng: axetonitril va nwoc véi ting loai véi axit formic 0,02 % (500 pL axit formic trong 2,5 L
axetonitril hodc 2,5 L nwére, twong tng);

~ Thanh phan pha dong: 28 % axetonitril/72 % nwéc, ddng dong.
5.3 Didu kién do hai lin khéi phd

— lon héa: ion héa phun dién tlr, ché dd dwong (ESI*);

— Nhiét d ngudn: 120 °C;

— Khi kht¥ solvat; nito, 900 L/h;

— Nhiét d6 khi¥ solvat: 420 °C;

— Khi cone: nite, 50 L/h;

— Tién chétion: M + 1;

- Khiva cham: agon;

— Hiéu chuan: ngoai chuln va bé sung véi Pyridine-d5 1am chat chun néi.
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5.4 Didu kién do khdi phd dé phan gii cao

— lon héa: ion héa phun dién, ché dé dwong (ESIY).

5.5 Trinh tw miu va hiéu chuin ngoai chuin

— Hiéu chun ngoai chuan: phan tich cac chudn hiéu chun it nhat & du va cudi clia day mau;

- Ctr sau 25 mAu hoc it hon va & dAu va cudi day mau, phan tich mAu trdng hiéu chun va dung dich
kiém tra hiéu chuén clia mét ngudn déc 1ap;

— Cir 50 mau (vi dy) va khi két thlic phan tich mau, phan tich dung dich kiém tra nhiéu (ICS).

6 Kiém tra tinh phi hop ctia thiét bj va phan tich céng cu
6.1 Yéu ciu chung

Trong Béng A.3, mét s6 amin duoc ligt ké c6 thé can tré mot amin khac trong phén tich céng cy. D&
kiém tra xac nhan sw phi hop ciia hé théng va quy trinh da chon, cac vAn dé sau phai dugc kiém tra.

6.2 Sdc ky Iong hiéu ning cao hodc siéu hiéu ning (HPLC hodc UHPLC)
Viéc phan tach séc ky clia cac hop chat sau phai dwoc kiém tra va xac nhan:
a) Dietylamin (11) va N,N-Dimetyletylamin (24);

b} Isobutylamin (2) va n-Butylamin (10},

c) 2-(Dimetylamino)etano! (8) va 2-{Etylamino)etanol (25);

d) Diisobutylamin (14] va Di-n-butylamin (16).

Théng thwdng 4-Ethylmorpholin (4) va 2-(Diethylamino)etanol (3) cling nhw Morpholin (13) va
2-(Dimethylamino)etanol (8) khdng thé tach dd trén cac pha tinh két thiic bing pentafluorphenyl. Cac
hop chét nay phai dwgc nhan dién bing phép do khéi phd c6 dd phan gidi cao hodc hai 1an khéi phd.
Viéc tach sic ky clia Diethylamin (11) va N,N-Dimethylethylamin (24) khdng phai Itic ndo cling ¢o thé
thue hién duroc (phu thude chll yéu vao cbt). Néu phép do hai 1an khdi phd dwoc siv dung d& phat hién
thi ty 1& clia cac ion san pham (46 va 29 u/e; 6.3) ¢6 thé dwoc st dung dé nhan dién.

6.3 Do hai lan khéi phd (MS-MS)

D& chon loc clia phép do hai lan phd khéi phai dwoc kidm tra va khang dinh v& cac amin hodc ion san
pham cé kha ning gay nhidu trong tmg sau day:

Cac ion san pham c6 lién quan

a) Dietylamin (11) va N,N-Dimetyletylamin (24): ty 1é 46 va 29 u/e
b) 2-(Dimetylamino)etanol (8) va Morpholin (13): ty 1@ 72, 70, 45 va 44 u/e
¢) 2-(Ethylamino)etanol (25) va Morpholin (13): ty 1& 72, 70, 45 va 44 ule

10
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d) 4-Etylmorpholin (4) va 2-(Dietylamino)etanol (3): ty 1& 100, 72, 45 va 44 ule
Xem Phy lyc A dé biét thém théng tin (Béng A.3 va A.4).
6.4 Do khéi phd do phan giai cao (HRMS)
Phai kiém tra va loai trir kha ndng gay nhiéu do mét H. trong qua trinh ion héa ddi véi cac hop chét sau:
a) Morpholin (13) do 2-(Dimetylamino)etanol (8),
b) Morpholin (13) do 2-(Etylamino)etanol (25);

c) 4-Etylmorpholin (4} do 2-(Dietylamino)etanol (3).

7 Yéu cau béo cio

- Vién dan tiéu chuan nay, TCVN 10736-39 (ISO 16000-39);

~ Ly do clia phép do (vi du: mui déc biét, th(r nghiém chét lwgng san pham, kiém soat qua trinh);
~ Nhan biét mau (sb lwgng mAu riéng biét);

~ Mb ta mau (ngudn gbe, vi du: ldy mau khong khi chii ddng theo TCVN 10736-38 (ISO 16000-38)
trong van phong, budng thir nghiém, 6 td hodc nha may san xuét va rira gidi tiép bang nwérc);

~ Khi thich hep, bd Iy mau nén tham chiéu dén TCVN 10736-38 (ISO 16000-38), hodic md ta chi tiét
vé bd lay mau va quy trinh lay mau;

- Ngay va thoi gian lay may;

— M6 18 ngén vé v tri 1dy mau;

- Diéu kién lay mau: 46 &m twong dbi, nhiét do va ap sut;

~ Thé tich khong khi dwgc lay mau (tinh bang lit);

— Néu thich hgp: md ta viéc van chuyén va bdo quén bd 14y mau da iay;

~ Thé tich dich rira giai dwec dp dung (rlra gidi cac amin va axit photphoric ra khéi bd ldy mau néu
trong TCVN 10736-38 (ISO 16000-38);

~ Néu thich hop: mé ta (tiép theo) chuan bi mau (vi du: pha loang tiép theo);
— M0 ta ngén gon v& thiét bj phan tich (vi du: MS/MS hosc HRMS);
~ Chét phan tich dich véi sé CAS;

~  Gidi han phét hién va gi¢i han dinh lueng trong dung dich dwgc phan tich tinh bang pg/L va trong
mau khong khi tinh bing pg/m? dbi véi tat ca cac chat can phan tich;

— N&ng d§ khéi lrong clia tt ca cac chét cin phan tich trong dung dich dwc phan tich tinh bang pg/L
véi 3 chir s co nghia, khi can néu rd "thap hon gi&i han dinh leeng”;

11
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— Nong d6 khéi lvgng clia tat ca cac chét can phan tich trong miu khong khi tinh béng pg/m? véi 2 chi
s ¢6 nghia;

—~ Dg khéng dam bao do;

— Néu thich hop, néu rd cac quy dinh ki thuat va théng tin cin thiét khac.

12



Phu luc A
(Tham khao)

Danh myc cac amin

TCVN 10736-39:2023

Bang A.1 — Danh muc cac amin ¢6 lién quan dén ddc tinh

Sé thie ty sé CAS Amin GHS | GHS
06 08
1 62-53-3 Aniline X X
2 78-81-9 Isobutylamine X —_
3 100-37-8 2-{Diethylamino)ethanol X _
4 100-74-3 4-Ethylmorpholine X —
5 100-97-0 Hexamethylenetetraminea — —
6 103-83-3 N,N-Dimethylbenzylamine X —
7 106-49-0 p-Toluidine X X
8 108-01-0 2-(Dimethylamino)ethanol X —_
9 108-91-8 Cyclohexylamine X X
10 109-73-9 n-Butylamine X —
1 109-89-7 Diethylamine X —
12 110-89-4 Piperidine X —
13 110-91-8 Morpholine X —
14 110-96-3 Diisobutylamine X —
15 111-42-2 Diethanclamine — X
16 111-g2-2 Di-n-butylamine X -
17 121-44-8 Triethylamine X —
18 616-47-7 1-Methylimidazole X —
18 872-50-4 1-Methyl-2-pyrrolidinone — X
20 2687-91-4 1-Ethyl-2-pyrrolidinone —_ X
21 3033-62-3 [Bis(2-dimethylamino)ethyl]ether X —
22 280-57-9 1,4-Diazabicyclo[2.2.2]octaneb
Hexamethylenetetramine [& mdt nguén formaldehyd.
b Dugc ding dé thir miu.
Béng A.2 ~ Danh myc cac amin bd sung
S6 thir tw S6 CAS  |Amin GHS |GHS |Muc dich (ly do)
06 08

23 7291-22-7  |Pyridine-d5 — — |chuén noi

24 598-56-1  |N,N-Dimethylethylamine — — |nhiéu 11

25 110-73-6 2-(Ethylamino)ethanol — — |nhiéu 8 va13
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Bang A.3 — Danh muyc cac amin gay nhiéu

co S6 CAS Nhém ga :
S6 thir tw Amin GHS06 |GHS08 nhlélg.l y Chuyén khoi
24 598-56-1 |N,N-Dimethylethylamin — — at 74 > 46 (29)
11 109-89-7 | Diethylamin X — at 74 > 29 (46)
2 78-81-9 |lIscbutylamin X -_ a2 74> 57
10 109-73-8 | n-Butylamin X — a2 74> 57
8 108-01-0 |2-(Dimethylamino)ethanol X — b 90 > 72 (45)
25 110-73-6 |2-(Ethylamino)ethanol — — b 90 > 72 (45)
13 110-91-8 |Morphoaline X —_ b 88> 702 (44)°
3 100-37-8 |2-(Diethylamino)ethanol X — 118 > 100° (45)
4 100-74-3 |4-Ethylmorpholin X — 116> 72 (44)
14 110-96-3 | Diisobutylamin X — d 130 > 57 (74)
16 111-82-2 | Di-n-butylamin X — d 130 > 74 (57)
2 Hop chét/chuyén khéi nay c6 thé do dugc ma khang c6 nhiéu.

Nhém gay nhiéu a
Céc amin clia nhom a1 thudng d& dang tach ra khéi cac amin clia nhom a2 bang séc ky.
Nhém gay nhiéu a1l

Viéc phan tach séc ky clia N,N-Dimethylethylamin (24) va Diethylamin (11) la mét thach thirc. Néu st
dung hai An MS thi ty 18 dién tich pic clia cac chuyén khdi 74 > 29 va 74 > 46 ¢6 thé dwoc st dung bd
sung dé& phan biét gitra amin 24 va 11.

Nhém géy nhiéu a2

Viéc phan tach sic ky clia Isobutylamin (2) va n-Butylamin (10) 1 mét thach thire. St dung hai 1an MS
khéng phan biét dwoc gitra amin 2 va 10, do d6 cn phai tach du pic sac ky.

Nhém gay nhiéu b
Trong nhém can trd b Morpholin (13) c¢6 thé dugc phan bigt véi 2-(Dimethylamino)etanol (8) va

2-(Ethylamino)etanol (25) bang phép do khdi phd. St dung MS hai 1an khéng phan biét dwoc gilra 8 va
25, do d6 cAn phai tach dU pic trong séc ky.

Nhom gay nhiéu ¢

Di¥ liéu thirc nghiém cho thay 2-(Diethylamino)etanol (3) va 4-Ethylmorpholin (4) thiréng khdng thé phan
tach bang cét dwoc két thiic pentafluorphenyl, do d6 chiing phai dwoc phan biét bing phép do khéi phd.

2-(Diethylamino)etanol (3) ¢ thé duroc phat hién ma khong cb can tré tir 4-Ethylmorpholin (4).

Nong dé 4-Ethyimorpholin (4) sau d6 phai dwoc diéu chinh,
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Nhém gay nhiéu d

Diisobutylamin (14) va Di-n-butylamin (16) thwéng cé thé d& dang phan tach bang sic ky.

TCVN 10736-39:2023

Bang A.4 — Danh myc céc amin c6 dir liéu chuyén khéi

Séthirty | S6CAS Amin ::Hi M2 | M3 Nh‘:’::iégjf
24 598-56-1 |N,N-Dimethylethylamine 74 46 | 29 al
11 109-89-7 |Diethylamine 74 29 | 46 at

2 78-81-9 [Isobutylamine 74 57 | — a2
10 109-739 [n-Butylamine 74 57 | — a2
18 616-47-7 |1-Methylimidazole 83 56 | 28 —_
22 7291-22-7 |Pyridine-d5 85 58 | — -
12 | 110-89-4 |Piperidine 86 30 | 69 —
13 110-91-8 |Morpholine 88 70 | 44 b

8 108-01-0 |2-(Dimethylamino)ethanol 90 72 | 45 b
25 110-736 |2-(Ethylamino)ethanol 90 72 | 45 b

1 62-53-3  |Aniline 94 7 | — —
19 872-504 |1-Methyl-2-pyrrolidinone 100 69 | 58 —_

9 108-91-8 |Cyclohexylamine 100 83 | 55 —
17 121-44-8 | Triethylamine 102 74 | — —
15 111-42-2 | Diethanolamine 106 88 | 45 —

7 106-49-0 |p-Toluidine 108 91 | 93 —
23 280-57-9 |1,4-Diazabicyclo[2.2.2]octane 113 84 | 56 —
20 2687-91-4 | 1-Ethyl-2-pyrrolidinone 116 85 | 69 —

4 100-74-3  |4-Ethylmorpholine 116 72 | 44 c

3 100-37-8 |2-(Diethylamino)ethanol 118 100 | 45
14 110-96-3 |Diisobutylamine _1 30 57 | 74 d
16 111-822  |Di-n-butylamine 130 74 | 57 d

6 103-83-3 [N,N-Dimethylbenzylamine 136 91 | — —_

5 100-97-0  |Hexamethylenetetramine# 141 | 112 42 =
21 3033-62-3 |[Bis(2-dimethylamino)ethyllether 161 72 | 116 —

nhom gay nhiéu (Bang A.3).
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Phuluc B
(Tham khao)

Dt liéu tinh ning clia phwong phap phan tich

P nhay clia phwong phap phan tich phu thudc vao thé tich mau khi Visuwi (tr 5 L dén 100 L), thé tich
riva gidi Vira g (ttr 1 mL dén 5 mL), thé tich bom Veom (tr 1 uL @én 10 pL) va dd nhay clia thiét bj phan
tich.

C thé tinh khdi lwgng dwgc khéi lrgng bom Miom [Pg] clia mot amin tr ndng @ Cunang kni [Hg/M?] trong
mau khdng khi theo Céng thire (B.1):

Vindu il |
Vrta glal [mi]

Mpom[Pg] = Centng knloz]* Vpom (1] (B8.1)

Theo Céng thirc (B.1) ndng dd 1 pg/m?® twong ting véi 1 000 pg khéi Irgng dwroc bom vao ddi véi thé
tich mAu khi cao nhét 100 L, thé tich dich rira gidi nhd nhat 1a 1 mL va thé tich bom Ién nhat 1a 10 pL:

Myom[pg] = 125322 104l = 1000 pg

Do d6, dd nhay ctia thiét bj phan tich tdi thiéu phaila 1 000 pg Gdi véi gidi han dinh lugng (LOQ).

Bang B.1 dwa ra gi6i han phat hién (LOD), gi&i han nhan biét (LOI) va gi6i han dinh lwgng (LOQ) tinh
béng pg cling véi phrong phap hdi quy ly twéng va dwec chap nhan dbi véi cac amin trong Bang A.1.
Trong vi dy (Bang B.1) d6 nhay cla thiét bj phan tich dao ddng tir 80,3 pg (LOQ) ddi véi n-Butylamin
xuéng 4,3 pg (LOQ) déi véi 4-Ethylmorpholin.

Nbng dé car [g/m?] trong m3u khang khi cé thé dwgc tinh tir khéi lwgng phat hién Mgnst hien [Pg] theo
Cong thirc (B.2): '

Mphse hign[PF] | Vria gisilml]
Vhom[#l] Vindu knill]

Ckhong khi [m3] (B.2)
Theo Céng thirc (B.2) khéi lwgng phat hién dwoc 1a 80 pg twong (ng véi ndng d6 0,32 pg/m? trong mau
khong khi ddi v&i thé tich mau khi 13 50 L, thé tich rlra gidi 1a 1 mL va thé tich bom Ia 5 pL:

!
Ckhéng km[ ] = 8::!9 15:: = 03257 (B.3)
Bang B.2 dua ra gidi han phat hién (LOD), giéi han nhan biét (LOI) va giéi han dinh lwong (LOQ) tinh
bing [ug/m?] trong méu khdng khi ddi véi cac amin clia Bang A.1 ddi véi thé tich mau khi 12 50 L, thé
tich riva gidi la 1 mL va thé tich bom la 5 pL. Trong vi du (Bang B.2) @3 nhay clia phwong phap phén tich
dao dong tir 0,32 pg/m? (LOQ) déi véi n-Butylamin xuéng 0,02 pg/m?* (LOQ) déi véi 4-Ethylmorpholin.
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Bang B.1 - Gi&i han phat hién (LOD), gi&i han nhin dang (LOI) va gi&i han dinh lwong (LOQ)
ctia hé thong phan tich mau tinh bing [pg] cdng vé&i phwong phap héi quy Iy twéng va chip
nhan dwoc déi véi cac amin clia Bang A1

Shhie khéi lrong bom [pg] Héiquyly (chdp nhan hoi
ty Amin HEMSIMS-  1ob| Lol | Loa m?%;: Rl
1 |Aniline TQD 3,1 6,1 9,3 tuyen tinh cd
2 |Isobutylamine TQ-S 75 150 | 244 tuyén tinh cd
3 |2-(Diethylamino)ethanol TQD 3,1 6,2 g4 tuyen tinh co
4 !4-Ethylmorpholine TQD 1,3 2,7 43 tuyén tinh co
5  |Hexamethylenetetramine — o — — — -
6 N,N-Dimethylbenzylamine TQD 21 4,2 6,6 tuyén tinh cé
7 |p-Toluidine — —_ — — — —
8  |2-(Dimethylamino)ethanol TQD 39 7.8 11,9 tuyén tinh cd
9  |Cyclohexylamine TQD 32 6,4 9,7 tuyen tinh co
10 n-Butylamine TQD 22,8 45,6 80,3 béc hai co
TN _ TQD | 291 | 582 | 415 bac hai c6
Dishyensoe TQS | 78 | 155 | 251 | tuyéntinh b
12 |Piperidine TQD 7.8 156 | 203 tuyén tinh )
13 |Morpholine TQD 9,8 19,5 21,0 bac hai co
14 |Diisobutylamine TQD 6,8 136 | 224 tuyen tinh co
15 | Diethanolamine - - — — — o
16 | Di-n-butylamine TQD 2,8 5,7 88 tuyen tinh co
17 Tﬁethylamfne TQD 11,4 22,7 281 bac hai co
18 |1-Methylimidazole TQD 5,0 10,0 13,9 tuyen tinh cd
19 - TQD 26,7 53,5 29,7 bac hai cé
1-Methyl-2-pyrolidinone 55— T305 1 61 | 10,8 | tuyéntinh 3
20  N-Ethyl-2-pyrrolidinone TQD 28 52 7.9 tuyén tinh co
21 [[Bis-(2-dimethyl-amino) TQD 54 10,8 14,8 tuyén tinh )
ethyllether
22 1,4-Diazabicycio[2.2.2) TQD 5,1 10,1 14,6 béc hai co
octane TQ-S 39 7.7 13,4 tuyén tinh cbd

*  TQD: Waters® Xevo® TQD, TQ-S: Waters® Xevo® TQ-S

Bang B.2 - Gi&i han phat hién (LOD), gi&i han nhén biét (LOI), giéi han dinh lwong (LOQ) trong

mau khéng khi tinh bang [ug/m3] ddi v&i cac amin & Bang A1

Nong db trong mau khi#
S thi tu Amin Hé MS/MAS- i .[ug!n'?g'l
LOD LOI LoQ
1 Aniline TQ-D 0,01 0,02 0,04
2 Isobutylamine TQ-S 0,03 0,06 0,10
3 2-{Diethylamino)ethanol TQD 0,01 0,02 0,04
4 4-Ethylmorpholine TQD 0,01 0,01 0,02
5 Hexamethylenetetramine —_ — _ —
*  TQD: Waters® Xevo® TQD, TQ-S: Waters® Xevo® TQ-S
# Thé tich m&u khang khi: 50 L, thé tich riva gidi: 1 mL, thé tich bom: 5 pL
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Bang B.2 (két thic)
86 thiv e e Hé u?ms. N6ng d¢ tmr;:;g:r:; khdng khi #

LOD Lol LoQ

6 N,N-Dimethylbenzylamine TQD 0,01 0,02 0,03

7 p-Toluidine — —_— - —

8 2-(Dimethylamino)ethanol TQD 0,02 0,03 0,05

9 Cyclohexylamine TQD 0,01 0,03 0,04

10 n-Butylamine TQD 0,09 0,18 0,32

11 TQD 0,12 0,23 0,17
SISIENS TQ-8 0,03 0,06 0,10

12 Piperidine TQD 0,03 0,06 0,08
13 Morpholine TQD 0,04 0,08 0,08

14 Diisobutylamine TQD 0,03 0,05 0,09

16 Diethanolamine — — — —

16 Di-n-butylamine TQD 0,01 0,02 0,04

17 Triethylamine TQD 0,05 0,09 0,11

18 1-Methylimidazole TQD 0,02 0,04 0,06

19 TQD 0,11 0,21 0,12
1-Methyl-2-pymolidinone s 0,01 0.02 0,04

20 N-Ethyl-2-pyrrolidinone TQD 0,01 0,02 0,03

21 [Bis-{2-dimethylamino)ethyi]ether TQD 0,02 0,04 0,06

22 TQD 0,02 0,04 0,06

1,4-Diazabicyclo]2.2.2]octane
TQ-S 0,02 0,03 0,06
*  TQD: Waters® Xevo® TQD, TQ-S: Waters® Xevo® TQ-S
#  thé tich khong khi: 50 L, thé tich riva gidi: 1 mL, thé tich bom: 5§ pL
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