TCVN TIEUCHUANQUOCGIA

TCVN 12552:2018
1SO 19739:2004

Xuét ban 1n 1

KHi THIEN NHIEN — XAC DINH HQP CHAT
LUU HUYNH BANG PHUONG PHAP SAC KY KHI

Natural gas - D i of sulfur

P using gas
chromatography

HA NOI - 2018



L&l néi ddu
TCVN 12552:2018 hoan toan twong dwong véi ISO 19739:2004 va

Ban dinh chinh kg thuat 1:2009.

TCVN 12552:2018 do Ban kj thudt Tiéu chudn quéc gia
TCVNITC193 Sén phdm khi bién soan, Téng cuc Tiéu chudn
Do ludmg Chét Irgng a8 nghi, B Khoa hoc va Céng ngha cong bé.

TCVN 12552:2018



TCVN 12552:2018

Loi gidi thigu

Cac hgp chét Iy huynh c6 thd d& c6 sén trong khi thisn nhign va con tdn tal & dang vét sau khi
i Iy, hogc ching c6 thd dwgc bom vao khi 88 co thé phét hign bing khiru gidc Vi ly do d&m bdo
an toan,

Vigc tidu chudn hoa phwong phap @8 xac dinh cac hop chét luu huynh trong khi thign nhign 2
can thiét do tinh da dang ciia cac hop chét nay [hydro sulfua, cacbonyl sulfua, tetrahydrothiophen
(THT), v.v...] va c4c y&u clu ciia cic phép xac dinh (46 khong dam bdo yéu cdu, phép do tai
4u giéng, tai bdo dwong nha may hoc dwdng éng van chuyén, v.v...).

B8 ngudi sir dyng liya chon phirong phap thich hgp nhét véi nhu cAu va thyc hign c4c phép do trong
céc didu kién 6t nhat, tisu chudn nay dua ra céc y8u cu cin thiét @& thirc hién phan tich luu huynh.
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Khi thién nhién - Xac dinh hop chét Ivu huynh bing
phwong phap séc ky khi

Natural gas — D ination of sulfur using gas chi

'graphy

CANH BAO: Mgt s& hop chét luu huynh c6 thé géy ra cic rill ro nghidm trong v sive khde.

1 Pham vi ap dung

Tiéu chuén nay quy dinh vigc xac dinh sulfua hydro, cacbonyl sulfua, C1 dén Cq thiol, sulfua va
tetrahydrothiophene (THT) sir dung séc ky khi (GC). Phy thudc vao phiong phap dugc Iya chon
tir nhirng phuong phap dwoc néu & cac phy lyc, céc dai 4p dung ddi voi phép xéac dinh hgp chét
Iru huynh c6 thé khac nhau, nhung dis s dung phirong phép nao thi ddu phai ap dung céc
yéu clu cla tigu chudn nay.

2 Tailiguvign din

Céc tai libu vién dan sau 4 cAn thiét cho vigc 4p dung tiéu chun ndy. D3 véi cac tai ligu vién dan ghi
n&m cdng bé thi &p dyng phién ban dwgc néu, B8i véi cac tai ligu vién dén khéng ghi nam cdng bé thi
&p dung phién ban mai nhat, bao gdm ca cac sira d8i, bd sung (néu c6).

TCVN 6910-2 (ISO 5725-2), B chinh xéc (d6 ding va dg chum) cia phurong phép do va két qué do ~
Phén 2: Phuong phép co bén xéc dinh d6 Iip lai va d6 téi 14p cda phuong phép do tiéu chudn

TCVN 12546 (1SO 10715), Khl thién nhién - Huong dén Iy miu

ISO 6141, Gas analysis — Requirements for certificates for calibration gases and gas mixtures
(Phén tich khi — Céc yéu cdu dbi véi chimg nhén cho hdn hop khi va khi higu chuén)

1SO 6143, Gas analysis — C ison methods for ining and checking the composition of

calibration gas mixtures (Phan tich khi — Céc phwong phap so sanh xéc djnh va kiém tra
thanh phan ciia hén hop khi higu chuén)

SO 6145-10, Gas analysis — Preparation of calibration gas mixtures using dynamic volumetric
methods — Part 10: Permeation method (Phan tich khi — Chudn bj hén hop khi higu chuln
s dyng phuong phép thé tich dong lyc — Phén 10: Phuong phép thém théu)

1SO 14532:2001, Gas natural ~ Vocabulary (Khi thién nhién — Ttr vimng)
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3. Thuét ngi¥ va dinh nghia
Trong tiéu chudn nay &p dung cac thudt nglk va dinh nghia sau.

31

Alkan thiol (alkane thiol)

Alkyl mercaptan (alkyl mercaptan)

Hop chét lwu huynh htru co c6 cdng thire chung R-SH (trong d6 R 14 nhém alkyl), hodc xuét hign
ty nhién hoic dwgc bd sung 1am chét tao mii cho khi thién nhién

[1ISO 14532:2001, dinh ngha 2.5.3.3.1]

Vi DY: Metanthiol (MeSH), etanthiol (EtSH), 2: 2-thiol (tert: TBM).

3.2

Alkyl disulfua (alkyl disulfide)

Hop chét Ieu huynh hiru cor ¢6 cdng thike chung R-S-S-R (trong d6 R va R Ia céc nhém alkyl)

[1ISO 14532:2001, dinh nghta 3.5.3.3.3]

33

Alkyl sulfua (alkyl sulfide)

Thioete (thioether)

Hop chét leu huynh hiru cor c6 cong thirc chung R-S-R (trong d6 R va R 14 céc nhém alkyl), hodc
xuéit hién t nhién hoéic duoc b sung lam chét tao méi cho kh thién nhign

[1SO 14532:2001, dinh nghfa 3.5.3.3.2]

VI DY: dimetyl sulfua (DMS), dietyl sulfua (DES).

34

Cacbonyl sulfua (cachonyl sulfide)

Cos

Hep cht lu huynh dugrc thdy trong khi thign nhign, gép phin vao tdng ham Iwgng lu huynh
[ISO 14532:2001, dinh nghta 3.5.3.34]

35

D9 phén gial séc ky khi (chromatographic resolution)

Bic tinh higu suét cit mo ta mirc dd tach cila hai peak lién ké trong séc ky khi

(IS0 14532:2001, dinh nghta 2.5.3.4.6]

CHUTHICH: B phan gidi dugc do gép hal An khodng céch gira mirc tél da ciia céc peak duoc gh danh
chia cho tdng céc giao diém trén duwdng ndn duge tao bdi cac tiép tuyén véi cac peak & niva chidu cao.

36

Sulfua véng (cyclic sulfide)

Thioete (thioether)

Hop chét Iru huynh hvu co vang c6 mot nguyén i Ieu huynh két hep trong vong hydrocachon no.
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viDy: T i (thiophan hoéc THT), nghia la CsHsS, dwgc thém vao khi thién
nhién 1am chét tao mui.

[ISO 14532:2001, dinh nghta 2.5.3.3.6]

37

Hydro sulfua (hydrogen sulfide)

H:S

Khéng mau, khi ddc c6 mul gidng nhur miil tréeng théi

[ISO 14532:2001, Ginh nghta 2.5.3.3.8]

38

Ciéc didu kign quy chiéu théng thwomg (normal reference conditions)

Cac didu kign chulin v8 &p suét, nhiét 46 va a8 4m (trang thai bao hoa) biing 101,325 kPa va 273,15 K
abi véi khi thiee, kho.

[ISO 14532:2001, dinh ngha 2.6.1.3)

39

Céc didu kign quy chiu tiéu chudn (standard reference conditions)

Céc didu kign chufin v& 4p suét, nhigt d9 va d6 &m (trang thai béo hoa) bing véi 101,325 kPa va
288,15 K 61 voi khi thire, kho.

[ISO 14532:2001, dinh nghfa 2.6.1.4]

3.10

Lwru huynh téng (total sulfur)

Téng ham lugng Ik huynh dugc tim théy trong khi thién nhign

[1SO 14532:2001, dinh nghta 2.5.3.3.17]

CHUTHICH:  T8ng Irgng leu huynh c6 thé duge xéc dinh bing phuong phap phén tich khdng phan biét gitra
céc hop chétluu huynh rigng 12,

3.1

H&n hop khi chuén cdng tac (working reference gas mixture)

WRM

Hén hop khi chuin cng tac (working standard gas mixture)

Han hop khi ma mirc sb lugng thanh phin clia né da dugc xac nhan bing so sanh tryc tiép voi
hén hop khi chudin thir cAp (CRM)

[ISO 14532:2001, djnh nghta 2.5.3.5.2.3]

312

Hén hep khi chudn thee cdp (secondary standard gas mixture)

Hén hop khi ma mirc s6 lrgng thanh phin ciia né @4 dugc x4c nhan bing so sanh trye tiép vel PSM
[1SO 14532:2001, dinh nghfa 2.5.3.5.2.2}
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313

Hén hop khi chuén dAu (primary standard gas mixture)

PSM

HBn hop khi ma mirc s6 lugng thanh phan clia né da dugc xac dinh c6 @8 chinh xéc cao nhét va
6 thé dugc s dyng 1am khi chuéin d& x4c dinh mirc s8 lugng ciia cac hdn hop khi khac

[1SO 14532:2001, dinh nghta 2.5.3.5.2.1)

4 Nguyén téc

Tét c& c4c cdu ti quan trong hodc c4c nhém chu tir dwoc x4c dinh trong miu dang khi dugc
phén tach vd m3t Iy hoc bing thiét bj séc ky khi (GC) va duqc do bing cach so s&nh véi khi
higu chudn hogc khi chudn. Khi dwgc st dung d& higu chuiin va khi mau phai dugc phan tich bing
hé théng do giéng nhau trong b céc didu Kign nhw nhau.

5 Thiét bj, dung cy

54 Thiét bj séc ky khi, bao gdm dyng cy bom, 13, hg théng didu chinh d& kidm soét nhigt 49 va
4p suét, detector.

52 Ct sic ky, oot dang Sng duoc lam biing vat ligu tro véi cac hep chét lwu huynh (xem 6.4), va
pha tinh c6 thé tach céc hep chét lu huynh duwgc phan tich @ sao cho @9 phan gidi giira hai peak
lién k& khéng nhd hon 1,5.

CHU THICH 1: Danh myc c4c ¢t sic ky dugc chii yu dugc st dyng trong phén tich lru huynh xem Phy lyc A,

CHO THICH 2: Khong c6 sy phén tach sc ky gira COS va HzS sé din @én sai s trong tinh toan téng lvong
e hugnh.

5.3 Detector d& phat hién cac hop chéit leu huynh:

—  lwu huynh - dc treng,

— da d4c trung (d4p g v6i halogen, Iwu huynh), va/hodc

— céc detector chung

Céc detertor phit hop durge néu trong Phu lyc B.

CHU THICH 1: Céc vén @ tach trén ct co thé durgc gidi quyét bling cach str dung detector luu huynh dic trung,
do c4c hydrocacbon s& khang nhin thdy duorc.

CHU THICH 2: C4c nhiBu ndn ¢4 thé xay ra trong phan tich Iu hugnh voi detector/phurang phép nhét dinh.

CHUTHICH 3 : Dap img lru huynh c6 thé bj anh hurémg béi céc higu tng ngudi nhanh do c4c hydrocacbon
tgora.
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CHU THICH 4: Nhidu detector si¥ dung trang théi kich hoat céc phan tir hoic nguyén tir a8 phét hién lu hujnh.
Mgt nguyen tir hogic phan tir c6 mdt dign tir dich chuyén tir quf dao thong thudng clia n6 sang quf dao khac
{nhidu néing lvgng hon) dugc goi la nguyén tir hodc phan t& dugc kich hoat. Khi né binh thudng, trd lai
frang théi thong thudmg, dign bz nay quay trd lai quy dao théng thueng clia né phat ra lugng tir dnh séng
(photon). Néing legng clia photon nay lidn quan @én sy khéc bigt vé nang lugng gilra céc qu§ dao. Budc séng
clia phaton 14 riéng bigt a6i véi timg trang thal kich hoat. Do vay, néu c4c photon clia buéc séng khéc nhau b]
phan tach (béing thidt bi loc, méy dom séc, king kinh nhidu xa, v.v...) thi ¢ thé do dwac lugng céc photon cu thé,

6 Liy méu

Quy trinh Iy mAu 4 rt quan trong trong phén tich cac hop chét Ieu huynh. C4c hep chét leu huynh
¢6 xu huwéng hdp phy manh trén, hodc phan &ng héa hoc véi, c4c vat ligu két cAu khéc nhau.
Ham legng cac hop chét leu huynh thép trong mau va hén hop khi higu chuln Gt ra yéu ciu vé
quy trinh Iy mAu d& dam béo riing céc hop chét Iru huynh c6 s8 Iwgng chinh xéc dén dugc detector
phan tich.

Tién hanh &y m3u dai dign theo phwrong thirc sao cho mAu dai dign cho khdi kh tai thei didm |4y mAu.
LAy mAu va chuyén mAu phai theo TCVN 12546 (ISO 10715).

Thu gom m&u va chuydn miu dén dja didm cach bigt chi nén thuc hign khi khdng s&n c6 lwa chon
khéc. Sau d6, nén chay 5ng nhudm mau bén ngoai d& c6 mét vai phirang thiec kidm tra xéc nhgn mirc
49 gin dung clia c4c hop chét leu huynh c6 mat trede khi van chuyén méu. Mirc 49 quan trong nay
phu thugc vao loai hep chét Iwu hupnh quan tam: etyl mercaptan, EM, c6 hoat tinh hon
tetrahydrothiophen, THT, vi dy, EM bj mét trong khi van chuyén it hon THT.

Thi gian thi lam sach cin di dai a8 c6 dugc cac két qua phan tich én dinh trong @ léch chudn
chép nhan dugc clia thiét bj phan tich. Thdi gian thai 1am sach cin thiét s& phy thudc vao loal va
ndng d6 hop chét lvu huynh, céc vat ligu két cAu trong tiép xtc khi va dong khi qua vong Iip mu.

CHU THICH: C4c chal chiza mAu 16t phenalic thl tét hon c4c chai chra 16t thiy tinh hoic PTFE hojic cac duge
1am béng thép khong gl.

6.1 Canh bdo vé an toan

Yéu clu céc canh béo vé an toan khi thao tac véi chai chira khi c6 hdn hop khi d& chay c6 ap dugc
néu trong TCVN 12546 (1SO 10715). Néu bd didu &p dugc nél v6i chai chiva khi, lusn si dung by
idu 4p c6 vat ligu két cAu theo khuyén nghi ciia nha s&n xuét khi higu chudn.

62 Kidm soat nhigt 4§

Khi chai chira hén hop khi higu chudn hogc khi mu dén dia didm sir dung, d&m béo réng nhit d6
chai chtra duoc it trén nhiét 4o ngung ty (nhi dwoc ndu trén gidy chieng nhan). Néu xay ra ngung ty
trong qué trinh van chuydn hodc Itu gilr, bdo quan chal chira & nhigt 40 moi tredng xung quanh theo
huéng ndim ngang trong It nhét 7 ngay. Lan chai chira s& Iam glam thai gian déng nhét héa.
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Lubn ludn bdo quan ca khf m&u va khi higu chuln & cling nhiét A9 phit hop.

D& giam bét ky sy h&p phy c4c mirc ndng dd thap ciia hgp chét Iy huynh khi sir dyng khf higu chuén
hoic mAu, nén gia nhigt dueéng ng van chuyén tir chai chira va van bom nhanh (vi dy aén 90 °C).

6.3 Vatligu két cdu

Sy cb méit clia cac hgp chét lwu huynh trong khi m3u hodc khi higu chudn 1am cho viéc lya chon
vét ligu két cdu trong thiét bj giam &p, duédmng éng van chuyén, véng méu va cdt tach 1a rét quan trong.
Ludn ludn tudn thi c4c canh bao chung theo TCVN 12546 (ISO 10715).

6.4 Tinhsach

Khi chal chira khi miu ho3c khi higu chuln két néi véi hé théng khi, ludn kidm tra bing mét két néi
trén clra ra van chal chira. CAn than lau sach byl bin hosic cac hat bing vai sach. B4t ky ddu hiéu nao
clia 89 &m xuét hign, cn phai lam sach bing khi tro.

Dam bdo réing tét ca cac dwdng dng van chuyén khong bj byi ban, gi, ddu m& hodic 6 céc hat byi.
Thay dbi tht ca cac dng/khép ndi néu c6 nghi nger c6 tap chét. C6 thd ding thiét bj loc hat, tuy nhién
thiét bj ndy chl dugc bao gdm vat ligu dugc d8 xult trong TCVN 12546 (ISO 10715).

6.5 Lép djt chal chiva khi higu chudn

Viéc I&p @3t chai chira khi higu chudn va st dung hdn hop khi da chirng nhén phu thuge vao
phurong phap ma miu khi dugc Iy va dwgc phan tich/so sanh. D8 giam thidu bd mat khi tiép xac
khi, didu quan trong 12 két ndi khi higu chudin cang gan véi didm phun cang tét. Mot nguysn téc
i véi vige nél chai chira khi higu chudn trong Iy mAu tryc tiép dwc néu trong TCVN 12546
(IS0 10715), Phy lyc A.

6.6 Kidm so4t ap sudit

Nhu dugc mb t dbi voi thao tac 14y méu & TCVN 12546 (ISO 10715), thiét bj gidm &p thudmg duoc
yéu cdu a& nap khi mAu va khi higu chuin vio thiét bj phan tich. Thong thueng, day 1 van giam &p
dugc két néi tnye tiép hozic gAn voi chai chira khi méu va khi higu chudn. Chi sir dyng bd didu ap
dugc 1am bing v4t ligu da dwgc nha san xudt hdn hop khi higu chusin théng qua.

‘D& giam thidu hom nira bét ky tac dong nao clia sy hdp phy, van kim didu chinh tinh (dugc ché tao tir
+ vt ligu @4 duoc phé duyt) c6 thd két néi tryc tiép voi van binh. Dam bio ring dai &p suét da dugc
chirng nhan cla van nay phi hep véi dai cla tdng hé théng va khong c6 bét ky quy dinh an toan
quéc gia hoic dja phuong ngan cém viéc ndy.
Khéng bao gio s dung hdn hop khi higu chuin c6 tdng 4p suét nhd hon 4p sudt dugc khuyén nghi
trén gidy chirng nhan. Néu khéng c6 khuyén nghi, ngieng sir dyng hdn hop néu tdng 4p suét nhd hon
10 % &p suét nap da durgc chimg nhan.
Ludn lun s dyng cling ap suét giam khi phun hn hep higu chudn va mAu khi thién nhign. Kidm soét
dong x4 bang van kim, khdng biing c4ch didu chinh van giam 4p.

10



TCVN 12552:2018

Néu stz dyng mt s6 khi higu chudn c6 céc ndng 46 hop chét luu huynh khéc nhau, didu quan trong 14
ludn si¥ dyng ciing van kim déi voi hén hep khi higu chudn. C4n leu ¥ nhu cu thay d8i van kim theo
céc mirc ndng d9 khac nhau.

6.7 Xd van giam 4p va dwéng éng van chuyén

Do xu huéng manh clia hop chét luu huynh hép phu céc vat ligu két cAu khac nhau, didu quan trong 13
phai lam sach tét ca cac bé mit (c6 tiép xtic véi khi) tir van chal chira khi dén dim phun. St dyng van
giam 4p gén truc tidp trén b két néi van chai chira, viéc xa sach cin bao gdm mét sé chu trinh "nap
va xa hét' nhu dugc ndu trong TCVN 12546 (ISO 10715). Phuong thire thye hign tét 12 két néi
dudng van chuyén tdng tir van gidm &p véi cira théng gié va bao gdm xa sach tht ¢ cac dweng qua
vong mAu.

Khi phén tich khi higu chuén c6 cac mirc ndng d6 khéc nhau, 1udn ludn x4 céc dwdng éng van chuyén
VA c4c van bing khi Nz kho d8 tranh higu Gmg b nho.

6.8 Kiém so4t lwu lirgng

Nhu duqc ndu trong TCVN 12546 (ISO 10715), déng cudn xody c6 Ich trong hé théng Iy mAu. Téc 6o
déng clia khi higu chudin véi 8ng 3,175 mm (1/8 in) it nh4t 14 80 mLimin dén 100 mL/min. Khi xa sach
Khi higu chudin d& so s4nh phan tich voi miu khi thién nhién, téc 49 dong cin giéng nhu téc 4
déng khi mu.

Véi céc khi nhe nhw Hz hodc He trong hén hop khi higu chudn, co thé quan trong Ia téc a0 dong x3
sach clia h&n hop khi higu chun khéng bao gi duwdi 10 mLimin, d& trénh céc anh hwémg tach cda khi
nhe hon so véi khi néing hon (sy rira gidi).

Ngirng dong chdy ngay trwéc khi phun maultiéu chudn 14 c4ch thirc tét nhét 6& giam thidu sie chénh
lach cac thé tich khi phun do sy thay 881 d6i 4p. Tuy nhign, luu ¥ bt ky thay a8i ndo trong ap suét khi
quy&n trong qua trinh phan tich tdng thé.

6.9 Kiém soat khuéch tin

Cn phal tranh bt ky rd ri nao do khuéch tén clia hdn hgp khi hogc trong khéng khi ra bén ngoai bing
céich si? dyng b didu 4p ¢ mang khong thim qua dugc.

Luu ¥ ring sl dyng loai 6ng polyme trong duwdmg éng van chuyén khi co thd gay ra cic vén aé
li8n quan dén khuéch tan d9 &m tir khong khi mai truémg.

6.10 Ty ddng héa va chudi 1y mau

Céc 1n phun I3p lai va @8 dat dugc phan hdi 3n dinh tir m3i hop chét Ivu huynh trong hén hop
khi mAu va higu chu&in, cin I&p dét va s& dung van |4y mau khi tw dong duqc 14p trinh. Thong thudng,
xu huéng 13, do hign twong hp phy, peak tir mot sé hop chét lwu huynh tang trong suét tAn phun

@Au tién, nhing sau mot vai iin phun 13p lai c4c khu vyc peak trd nén cang ngay cang dn djnh. S6é cac
14n phun 13p lai theo y&u ciu dwoc x4c dinh dya trén khu vire dat dugc tir m3i hop chét luu huynh.
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Céc IAn phun I3p lai clia cling h8n hep higu chuin tréc va sau khi phan tich so sanh véi mdt hosic
nhidu méu dwa ra bidu thi tét clia bét ky @0 trdi nao trong dap Gng detector trong ting théi gian
phan tich.

7 Higu chudn

Thye hign-higu chudn thuéng xuyén st dyng hdn hop khi chun cong tac dwge chirng nhan theo
1SO 6143 hodc thiét b] th&m th&u theo ISO 6145-10, Hén hop khi chuin cdng tc phai c6 s6 lwong va
ndng @9 cac hop chét lvu huynh thich hgp trong khi thién nhién hojic metan phy thuc vao cac
dc tinh clia detector (vi dy 1am ngudi nhanh hydrocacbon). Vi chai chta khi Iudn [usn s&n c6
gidy chizng nhan hén hop phii hep voi ISO 6141.

CHU THICH 1: Céc hep chét luu huynh & nbng d thép trong hdn hep khi thudng dB bj that thoat do hép thy
hogic phan tng. Chudin b nhirng h8n hop nhir vay yéu cAu cin trong nghiém ngit ddi véi viéc 1am sach cac bé
mét chal chiva va éng durgc sir dung a8 van chuybn, str dung céc hgp chét c6 db tinh khit, d3c bigt khi nén, va
V6i quy trinh chun bj. Tinh &n dinh cla hdn hep c6 thé chimg minh dugc bing céc phan tich I3p lai thudmg
xuy8n céc hdn hop, si dyng 1am chudn hBn hop 62 dugc chudn bj 6dng c6 thanh phin trong ti. Chuln bi cac
h&n hop da dirge thye hign va chimg minh trrée d6 va a8 duge danh gid thanh cong vé tinh én dinh 14 hinh
thirc dam béo tét nhét déi véi ngudi st dung.

CHU THICH 2: V4n d& khac a8i vé1 khuéch tan dugc gy ra do két néi c4c van gidm &p véi chai chira. Khong
khi c6 chira trong van gidm &p s& khuéch t&n vao chai chiza khi van chai chira dugc mé trong khi van gidm &p
véin déng. Vi dy oxy s& oxy héa mecaptan thanh disulfua,

8 Phan tich

Thyc hign phan tich dinh legng va xac dinh ndng dd khéi lwong va dd khéng dam bdo clia cac
hop chét luu huynh khac nhau trong khi thién nhién theo 1SO 6143.

Luru ¥ v& hép phu déc bist varosc c4c vén d& vé hoa chét o6 thé xay ra khi thao téc voi cac cu tir khi
Iy huynh. Vige Phun I3p lai cling mt h8n hep khi chudin cong tac truéc va sau phén tich so sanh
6 thd dua ra bidu thi v& bét ky d6 trdi nao do hép phy lu huynh trong suét tdng thdi gian phan tich.

9 Céc dic tinh tinh ning yéu cu d6i véi phan tich I huynh

Céc d@3c tinh tinh nang yéu cdu aéi véi phan tich leu huynh dugc xéc dinh tir thiv nghiém thanh thao
do by phong thir nghiém & céc quéc gia khac nhau thyc hign. Hai hdn hep sau — dugc néu ra & day
¢b tén IUPAC/horp chéit va nbng a9 khéi lugng clia ching dugc bidu thi bing miligam trén mét khéi
(theo cac didu kign quy chiéu thong thuomg) — dugc phan tich.

a) Hénhep 1

~  Hydro sulfiua (H;S): 3 mg/m?
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~  Metan (CHa): nén
b) Hén hop 2
— Cacbonyl suffua (COS): 5 mg/m®
- Metanthiol (MeSH): 5 mg/m?
- Etanthiol (EtSH): 5 mg/m®
- 2-Metylpropan-thiof (TBM): 6 mg/m®
- Diehyl sulfua (DES) 10 mg/m?
~ Tetrahydrothiophen (THT): 25 mg/m®
—  Metan (CHa): nén
Béy phong thi nghiém sir dyng cac khi higu chudn va c4c phurong phap khac nhau. S8 ligu thu dugc
dugc néu trong Bang 1.
Bang 1 - Céc dic tinh tinh nding déi v&i phan tich lwu huynh
Hop chét | Ndng dg khéilwgng | DG 13p lai c6 thd | B§ I3p Igi c6 thé | Théa thugn v sy
(hop chét lvu huynh dat duge dat durge thanh thao
trong metan) (tuyét abi) (twong aéi) (twong aéi)
mg/m® (didu kign mg/m?® (didu kign % %
quy chiéu théng thuomg) quy chiu
thdng thwong)
H:8 3 0,1 3 25
cos 5 01 2 15
MeSH 5 01 2 10
EtSH 5 0,2 4 30
TBM 8 04 7 25
DES 10 0.2 2 20
THT 25 1.0 4 20

+ Céc gid trj thda thuan v& sy thanh thao dugre trich dén trong Bang 1 duge tinh dyra trén didm s6 z nhw
duge xéc dinh trong Tal ligu tham khdo [5] (xem 4.1, 4.2, 4.3), va la c4c giél han ma gira nhitng
giéi han nay hai phang thir nghigm phai dat dugc két qua phan tich tiéu chuéin 64 biét sir dung céc khi
higu chudn va cac phuong phép khac nhau. Hai phong thir nghiém phan tich tidu chudn ndng d¢
Kkhéi Irgng da biét 25 mg/m? clia THT. Néu cac két qua nim trong dai tir 19 mg/m® dén 31 mg/m?,
khi d6 ching ¢6 thd so sdnh duqc, nghfa 13 25 mg/m? + 5 mg/m® (20 % clia thda thuan vé sy
thanh thao dugc ndu & Bang 1) + 1 mg/m® (4 % clia d3 I3p lai co thé dat dugre duac ndu & Bang 1).
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D9 13p lai duge néu & Bang 1 dugc tinh theo cach sau: hai An sai s tigu chudn dya trén cac gi4 tri n™!
[95 % khoang tin cay, xem TCVN 6910-2 (1SO 5725-2)), khdng c6 sé lac [xem TCVN 6910-2
(1SO 5725-2), 7.3.4.1), gia dinh phan bé thong thudng durgc tinh bang 5 phan tich.

10 Béo cdo thir nghiém
Bdo c4o thir nghiém phai bao gdm it nhét thdng tin sau:
a) Vién dén tiéu chudn nay va phuong phap phan tich duoc si dung;
b) Nhén dang m&u bao gdm:
~  Thoi gian/ngay ty mAu;
—  Dong/diém mAu (vi trf), va
— Nhan dang chai chira (d6i voi ldy mau diém).
¢) Vign dn h théng higu chuén dugc sir dung;

d) Ndng @9 khdi legng mau, bao gdm sb cac chi sb phi hep voi chimg chl WRM va kich c& I8,
bao gdm két qua v& phép tinh d6 khong dam bo;

@) Céc nhan xét, bao gém
- Béitky sai lgch ndo véi quy trinh xéc dinh, varhosc;
~  Céc vén dd lien quan dén mau
f) Ngay phan tich, t8n phong thir nghiém va chir ky cia ngudi phén tich.



Phuy lyc A

(Tham khéo)
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Céc cot thwomg dwece siv dung trong phén tich lvu huynh
(c6 pha ngi va cac kich thwéc)

Pha tinh Kich thwée. Loal | B§ day mang Céc hop chét
ctia pha tinh
df
pm
100 % dimetylpolysiloxan 50 m x 0,32 mm Mao 5 Hydro sulfua, mercaptan,
quén cacbonyl sulfua, dietyl
sulfua, dipropyl sulfua
100 % dimetylpolysiloxan 30mx0,32mm Mao 4 Hydro sulfua, cacbon
quan disulfua, sulfua dioxit
Ong mé& 16p réng 30mx032mm | Mao 4 Hydro sulfua, cacbonyl
quén sulfua, mercaptan
Polyme 30mx 0,32 mm Mao 10 Hydro sulfua, cacbonyl
i quan sulfua, metyl sulfua,
styrene-divinylbenzen mercaptan,
Ie(rahydrothlophen
5 % phenyl - 25m x 0,53 mm Mao 5 Hydro sulfua, mercaptan,
2 " quan cacbon disulfua,
95 % dimetylpolysiloxan cacbonyl sulfua, dimetyl
disulfua, dimetyl sulfua,
sulfua dioxit, thiophene
50 % phenyl - 1,5mx3,175mm | Nhdi | 80meshdén |Hydro suifua, cacbonyl
50 % dimetylpolysiloxan (118in) 100 mesh; |auliua, mercatan
100 % dimetyipolysiloxan | 1,5m x3,175mm | Nhdi | 80meshdén |Hydro sulfua, caaborm
. 100 mesh | sulfua
(18in)
40 % dynonyl phthalat 30cm _ | 80meshdén | Tetrahydrothiophen,
. 100 mesh | mercaptan .

CHU THICH: Day khong phal 13 danh muc dy dt. Cac phét tridn gAn a8y c6 thé déin dén cb c4c cdt khac.
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Phulyc B
(Tham khao)

Céc loai detector dwec siv dung trong phén tich lweu huynh

B.A Téng quat
Tém tét céc ddc tinh clia cac loal detector dugc md ta & day, xem Bang B.1.
B.2 Detector phét xa nguyén tir (AED)

Céc chét riva gidi clia sic ky khi di vao trong khoang ma plasma dwgc sinh ra va duy trl b&i c4c dang
nang lwgng khac nhau (hdu hét do cam (ng vi séng). C4c photon do cac nguyén ti¥ suy yéu phat thai
Khi 6 c6 thé dugre tch bing budc song vA duge do. Detector nay durge diing chuyén dyng cho céc
nguyén ti¥ khac nhau.

Xem Phy lyc F.
B.3 Detector dign héa (ED)

Céc chét rira gidi clia séc ky khi dwgc thi nhe 18n bé mat mot chét dién phan ma céc hop chét
Iwu huynh phan (eng. Phan (ng ndy sinh ra mt dong dién t& (phan teng oxy hda khir). Hai dién cyc
dugc nhing vao chét dign phan & do dong dugc sinh ra ndy. Detector ndy da diic trung d6i véi cac
hop chét khac nhau, phy thudc vao chét dign phan dwgc chon.

Xem Phy lyc D.

B.4 Detector by di¢n tir (ECD)

Detector bdy dign tir bao gdm ngudn phong xa dugre siv dyng d8 tao ra dong dign tir. Dang nay dugc do
béng céc dién cyc. Khi cac chét rira gidi clia sic ky khi di qua khoang nay, mot s dién tir c6 thé
phan (g véi cac chét riva gii, do vay thay ddi dong do (phwrong thirc dién &p DC). Bic treng phy thude
vao sir khac biét clia &l lyc hop chét déi voi cac dign tie. Phan hdi khi 46 phy thudc I6m vao hop chét.

B.5 Detector quang hoé ngon lira (FPD)

Céc chét riva giéi ciia séc ky khi dugc dét trong ngon Iira loai FID c6 tj 1¢ Ho/khng khi cu thé, Khi
duge dbt nhie vay, lwu huynh va phospho c6 chia trong cac hydrocacbon s& tao ra céc logi huynh
quang {cé thd so sanh véi phan tir dugc kich hoat). Trong qué trinh héi phyc clia nhirng loal nay, cac
photon cy thé s dugc phat xa. Nhirng loai ndy dwoc tach ra bing bd lgc quang va khi d6 c6 thé
do dwgc. C6 nhidu bién sé (ngon Iira don, ngon Iira d6i, d4p (ng tuyén tinh, xung). Detector nay 1a
d&ic thii. C6 c4c nhidu d biét (ngudi nhanh) véi céc hydrocacbon, d4p ting khang tuyén tinh nhung
thudng c6 thé dugc higu chinh dign tir. Cac phat tri8n moi clia detector nay dugc thyc hign dé
han ché nhing vén @& néu trén.

Xem céc Phy lyc Cva G.

16
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B.6 Detector quang hoa ngon Iira xung (PFPD)

Gibng nhw FPD, detector nay st dung ngon Iira nhung né c6 thé cung clp d6 nhay va @ chon loc
tét hon d6i véi leu huynh va phospho. Hai déng khi 6 tinh chay khéc nhau di vao déy budng dét qua
céc dudng bng khi hep (tréi lai FPD chl c6 mdt ddng khi). Cong néing clia dong khi nap ther hai 14 &
gip 1am @8y dung tich ngoai clia budng dét trong khi chét phan tich va khi aét d3u tién chay vao
budng dét. Dang thir hai cling gitip téi wru 89 sang phat xa chét phan tich trong qua trinh aét, Tai dinh
clia PFPD 1a mdt soi day dénh Iira ludn nong db. Khi d6 céc khi chay vao budng dét bao gdm cac chét
phan tich thoat ra khdi ¢4t GC di dén h8n hop d& chéy, ching dugc dét chay bing soi ddy danh lira va
ngon Ii¥a lan tod ra ding sau ban dwéi budng dét. Ngon Itra d3ing trwéc tht, nghia 14 n6 str dung hét
tht ca vt ligu d chay nhanh nhét trong budng dét, it hon 10 ms va ngon Ilza tit. Sau xung ngon liva tét
nhanh, c4c chét phén tich chay chdm hon dugc kich hoat va phét ra anh séng dic treng cho céc
nguyén t6 clia né. Trong suét qué trinh ndy, bd nhan quang ghi lai ngudn dén clia anh sang clia chét
phan tich tir bubng d6t. Sau khoang 300 ms, ngon li¥a xung lai I3n na vi vat ligu chéy méi nap vao
budng @bt tir éng nap va cit GC va si két hop @6 lai tao ra hdn hop d& chay. Theo cich nay,
khodng ba xung ngon Ira dwgc ghi lai méi's.

Xem Phy lyc .

B.7 Detector din dign phan Hall (ELCD hogc HELCD)

Céc chit ira gidi clia sic ky khi duwgc trdn véi khi phan g trong éng phan ng. Khi d6 san phdm
tao thanh dugc trdn v6i dung mdi @4 khir fon héa. Sau dé do do dan dién. Detector ndy 12 da dic trung
(céce hep chét 6 chira halogen, e huynh, nito), phy thudc vao dung méi hdp thy dugc Ia chon.

B.8 Detector chon lgc khoi lwong (MSD)

Céc cht rira gidi clia séc ky khi dugc bén phé bing cac dign tir, gly ra sy dirt g8y lién két va ion héa
phan tir. C4c ion khi d6 dugr ting tbe va dugc G4t vao treang dién tiv. Céc ban kinh duémg di clia
chiing & ham khéi lwgng clia ching. C6 nhidu hoc thuyét mé ta qua trinh ion héa phén ti. Ty 18 ion
durge sinh ra bdi c4c phan tir khac nhau thl khac nhau. Detector nay 1 déc thi1 vé khéi lwong.

Xem Phu lycE.
B.9 Detector quang ion héa (PID)

Céc chét riva gidi-clia s&c ky khi dwoc kich hoat béi cac photon clia dén UV va fon héa. Bo c4c hat
mang dign tao thanh gilra hai dién cyc. Detector ndy 14 da dc trung d8i voi cac hop chét khac nhau,
phy thugc vao dén dwgc chon @ kich hoat va tiém nang ion héa clia céc hep chét. Chi stz dyng cho
H:S.

B.10 Detector nhiét ion héa (TID)

Twong ty véi detector quang ion héa nhung fon héa dwgc tao ra bng nhiét dd cao.
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B.11 Detector huynh quang héa hoc lwu huynh (SCD)

Cac chét riva gidi clla GC dwoc trdn voi cac hop chét phan ng va sé tao thanh céc loal dugc
Kich hoat ma s& hél phyc cac photon phét xa. Detector phét quang hoa hoc Ieu huynh thong thudng
sir dyng ozon duw6l 4p suét gidm dan. Detector nay Ia dic th.

Xem Phy lyc H.

B.12 Detector tinh dén nhigt (TCD)

Céc chét riva giai clia séc ky khi di qua khoang ma soi dét dugc gia nhiét. Khoang khac dwgc phun
béing khi chuan tao thanh sgi a6t thir hai. Hai sqi a6t I3 phin clia ciu can bing (Wheatstone). Néu cac
chét rira giai c6 chira c4c san phim c6 tinh dfin nhigt khac véi khi chudn, dong dién s& dugoc sinh ra
trong cAu. Khi d6 tin higu nay dwoc do. Detector nay khong déc trung.

B.13 Detector chi axetat H2S

Cac chét riva gidi phan (ng trong thiét bi hydro héa nhigt 46 cao, gia dinh ring cac hop chét lvu huynh
duge chuydn @3l thanh hydro sulfua. Céc chét rira gial khi 6 di qua gldy a3 duqc xtr Iy chi axetat ma
& phan ng v61 HzS dugc sinh ra. Phép do quang hoc héa den ciia dai dwgc s dung @& phét hisn
c4c hop chét lwu huynh. Detector nay 12 dc thd.

Béng B.1 - Cac detector va dic tinh ctia chiing

Detector | Bictinh Giéihan | Tuyéntinh | Gay nhiéu Str dyng Ghi chti

phét hign chinh
AED® " b v Chtea biét Nguyén té Pa
déc this muyc dich
ED* it 4 et Chura biét Chét dien -
phén dic thu
ECD Thayadc | Thay adit ++++ | Cokhanéng | C4chalogen | Phéngxa
FPDe ++++ 360 ++ dén ++dén c Luu huynh, Buge
b St bt hydrocacbon |  phospho sl dung
rong réi
HELCD R H+ +++dén | Cokhanang | Cac hologen =
hodc ELCD Raanad
MSD* Khong dic et ++dén - | Chuabiét Tétcacac Damyc
tha e hop chét dich
htru co
PID + b +++++ | Cokhdnang | Cac hop chét -
V8 co, céc
hydrocacbon
thom
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Bang B.1 (két thiic)
Datector Dic tinh Giéihan | Tuyén tinh | Gay nhidu Str dung Ghi cha
phit hign chinh
TID - - - Cé khé néng - -
scot o e o Chuabiét | Cachopchét | Gidihan
lwuhuynh | phathign
thip

TCD Khéng dic ++ et co - Khéng

tht mang tinh

chon lgc

Chi axetat ittt - = & . =
H:S
+ khéng déc thii

“+++ @%c thil nhung c6 thé phat hign cac hgp chét khdng lwu huynh khéc ft tinh nhay hon

+++++ rAt d3c thil - chl phét hign cac hop chét c6 chira lwu huynh

* detector dwoc si dung trong thi nghigm chinh xac
] t6tnhét
° phu thudc véao (g dung (chi HzS hogic tht ca cac hop chét)
d phy thugc vao tng dyng (chi H;S hoic tét ca céc hop chat)
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Phulyc C
(Tham khao)

Phwong phap GC si¥ dung cét mao quan va FPD

C.A Apdyng

Phwong phap ndy quy dinh cac didu kign déi véi phan tich djnh tinh va dinh lgng céc hop chét
Iru huynh trong khi thign nhién tai méc ndng 80 khéi lugng 0,5 mg/m? dén khodng 600 mg/m® (tal cac
didu kign quy chiéu thong thudmg) bing séc ky khi.

M6t vi dy vé &p dyng d6i véi céc chi din hoat dong nay Ia kidm soét chét luong kh thién nhién,
bao gdm phén tich cac hop chét sau:

~ hydro sulfua (HS) (gi6i han thép hon clia dai ndng @9 1 mg/m? tal c4c didu kién quy chibu
thong thurdmg);

cacbonyl sulfua (COS);

- metan-, etan-, 2-metylpropan-2-thiol (tert-butyl (MeSH, EtSH, TBM);

- dietyl sulfua (DES);

tetrahydrothiophen (THT, C4HsS).

C.2 Thiét bi, dung cy
C.2.1 Sic ky khi, c6 chira cot mao quén silic oxit nong chay (styren-divinylbenzen polyme).

C.2.1.1  Thiét bj phun m4u: van Idy m&u khi, co kha nang van hanh & ché a9 tach/khong tach co
vong m&u 2 mL. Bt ché a9 téc 49 dong tach tai 15 mLmin. D& trénh hi¢n tirong hép phy va gidi hép,
khdng dwgc stz dung kim loai trong phén nay clia thiét bj.

€.21.2 Cdtsilic oxit néng chiy, cé chidu dal 30 m, dwérng kinh trong 0,32 mm, va dugc nhdi bing
styren-divinylbenzen polyme c6 d§ day mang 10 pm.

C.2.2 Detector quang ké ngon Iira (FPD) (xem hinh C.1)

Chét rira gidi cdt durgc tron vol hydro va sau d6 dugc cho chay trong khang khi. Anh sang phat ra tir
ngon Iira di qua théu kinh, b loc, va dén dng bg nhan quang sinh ra mot tin higu dién tie.

FPD dugc sir dyng dé phat hién I hugnh, phospho hodc cac hop chét thiéc ma tao ra céc phan tng
phét quang héa hgc c6 phat xa tai cac burde song dic trung clia cac loai Sz, HPO va Sn.

Blrc xa luu huynh tai 394 nm va cudng 86 cla né ty 18 xAp X1 véi binh phuong clia ndng do.

20
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CHU DAN:

1 Két céu b§ loc quang hoc
2 Nép day

3 Viéng ch® O

4 Lop 16t thiy tinh

5 Phun lra

(] Két cu b lgc cira sd

7 Két chu éng b nhan quang
8 Kétnéi et

2 khong khi di véao

L hydro di vao

Hinh C.1 - Detector quang ké ngon liva (FPD)

21
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C.3 Céch tién hanh

€3.1 Déng khi

Ap dyng céc gia trj sau
- helium: 207 kPa
- tbc @0 dong cot: 1,53 mL/min

= hwu lwgng khi tai detector
1) Hydro: 100 mUmin
2) Khdng khi: 95 mU/min

C.3.2 Nhigt do

Ap dung cac nhigt 4 sau.

~ o 70 °C trong 4 min
- tbe @9 gia nhigt: 5 °C/min

~ nhigt ad cudi ciing: 200 °C trong 5 min
- thiét bj phun: 150°C

- detector: 3715°C

C.3.3 Thdi gian riva glai

Bao gdm cac chét sau

- hydro sulfua: 244 min
- cacbonyl sulfua: 3,30 min
— metanthiol: 8,76 min
~ etanthiol: 15,58 min

2-metylpropan-2-thiok: 24,39 min

— dietyl sulfua: 27,91 min

tetrahydrothiophen: 30,88 min

thoi gian phan tich: 35 min

22
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C.4 Tinh toan
Méi quan hé gitra dp (mg FPD va néng @4 lru huynh diegre néu trong phwong trinh:

A=kC (C1)
trong d6

A 1a tin higu clia peak cAu tir;

13 13 hing sb;

o 12 néng a5 khéi lrgng;

n 1a s6 mil.
Phuong trinh (1) ¢6 thé sép xép lal thanh

lgA=Igk+nigC (C.2)

Db voi hlu hét céc két qua chinh x4c, sé ma o phai duge x4c dinh voi t nhét hai khi tidu chuin
6 chira thanh phin quan tam tai hai mic ndng d6: ndng dd thir nht tai 20 % (C1) cla ndng o
khéi lrgng toan b thang do va ndng a9 the hai tai 80 % (C2). Khi d6 » duge xac dinh 1

n=—"2 (€3)

Trong d6
As 1a tin higu clia peak cAu ti tai 20 % toan b thang do;
A 12 tin higu clia peak cAu t tai 80 % toan b thang do
va

k= €4

Sl

C4c gi4 t n va « cb thé dugc sl dung d& x4c dinh ndng @9 khéi Irgng clia miu theo phuong trinh
(c.).

Méi quan hg gitra dép (ng clia detector va ndng d8 14 khong tuyén tinh (nhung ndng a9 ty 18 véi can
bac hal ciia dign tich). VI vy, hdn hep higu chudn phai dugc st dung, trong d6 ndng dd khéi lwgng
ctia mbi cu ti gin v6i ndng a9 khéi legng cira cling cAu ti trong m3u dwgc phan tich.

23
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X thoi gian, min
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Hinh C.2 - Séc ky dd ciia hén hop 1 (H:S trong metan)
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cos

DES
THT

MeSH

EtSH

L +P
[ BF,
3
«Rs
F:L’
T TBM

T T LN B L B B B e e s T

5 ) s 20 5 £ 3 X

CHO DAN:

X
h

thei gian, min
dap &ng
Hinh C.3 - Sic ky dé cda hén hop 2 (COS, MeSH, EtSH, TBM, DES, THT trong metan)
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Phu lyc D
(Tham khdo)
Phwong phép GC sir dyng ED

D.1 Ap dung
Phuong phap ndy &p dyng véi céc hep chét sau:
— hydro sulfua
- metan-, etan-, propan-, 2 Ip -2-thiol (tert-butyl
~ tetrahydrothiophen

Khéng &p dyng d& x4c dinh cacbonyl sulfua.

Theo céc didu kign (ng dyng thong thurdmg, phurong phép nay c6 thé dugc sir dyng dé xac dinh
ham lwgng clia timg hop chét trong dai ndng 9 khéi lwgng tr 0,1 mg dén 100 mg, véi ndng A0
khéi lrgng dugc bidu thi bing miligam cla feu huynh trén mét khéi khi tai nhigt d6 va ap sudt
tiéu chudn. Thong thudmg, pham vi ng dung d8i v&i THT tuong duong la 15 mg Gén 40 mg trén
mét khéi khi.

Detector dién héa dugc st dyng khong nhay d6i véi cac cAu tir chinh clia khi thisn nhién.

CHU THICH:  Céc dibu kign séc ky 3a md t4 6 thé xac dinh dugc hydro sulfua va metanthiol néu ty 18 ndng 40
clia hydro sulfua véi néng dd ciia metanthiol nhd hom 10. Tuong ty 4p dyng véi hai thiol dwgc rira gidi lién tiép.
C6 thé cai thign tinh néing clia ot sc ky a8 gia ting ty 18 nay.

D.2 Thiét bj, dung cy

Hai thiét b khéc nhau dyra trén ciing mt nguy@n tic phat hién c6 thé dwgc siv dyng dé tién hanh
phén tich hogic trong 50 min (thiét bj 1) hodic 10 min (thiét bj 2), st dyng chuyén a8i cft. Hai thidt bi nay
van hanh tai nhiét @ phdng va vé co ban bao gdm bén phén.

D21  Thiét b| phun méu: d& tranh hién twong h&p phy va gidi hdp, nghiém cAm st dyng kim loai
trong phan nay ciia thiét bj.

D.2.21 Phun thi céng: si dyng xylanh khi @& Iy mAu, va bom ngay qua véch cao su phd PTFE tai
dinh cjt.

D.24.2 Phun ty dong: chwong trinh cai dit kidm sot cac van dudmg phun d6i voi khi dugc
phan tich. Céc phén khng phai 12 kim loai clia thiét bj phun 1a polyamide (c&c vdng) hogc PTFE (vi trl
c4c van dién tir).

D22 Cét

D.2.21 Mt cot thily tinh (thiét bj 1) dugc thiét 19p nhu dwgc thé hign & Hinh D.1 va nhi sau
~ chiéu dai: 40 cm
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- dudng kinh trong: 4 mm

V4t ligu nhdi (nén): Chromosorb W, cé kich c& hat 150 um dén 180 um (80 mesh dén 100 mesh,
loai Tyler)

- vatligu nhai (trong pha tinh):
1) D6l véi hai phan ba dAu tién cla chidu dai cot, silicon DC 200, 40 g trén 100 g nén
2) Déivéi mdt phan ba cubi, dinonyl phthalat, 40 g trén 100 g ndn

D.2.22 Bacdt thuy tinh (thiét bj 2) dwoc thidt 3p nhwe Hinh D.2 va nhu sau.

D.2.221 Cjt1

- chidu dai: 25 cm

~  dwdng kinh trong: 4 mm

D.2.222 Cjt2

~ chidu dai: 140 cm

- dwong kinh trong: 4 mm

D.2.22.3 Cot3

~ chidu dai: 18 cm

—  duwong kinh trong: 4,7 mm

D.22.2.4 V4t ligu nhdi (ndn): Chromosorb W, cb kich c& hat 150 um dén 180 pm (80 mesh dén
100 mesh, loai Tyler)

D.2.2.25 VAtligu nhdl (trong pha tinh): silicon OV 101 20 g trén 100 g nén

D.2.3 Ba detector dién héa hoc (ED): mgt danh cho thiét bj 1 va hai danh cho thiét bj 2 (xem
Hinh D.2).

M3i detector bao gdm mét binh chta bing thiy tinh hoc metyl polymethacrylat. Cac dién cyc, hai
manh luéi platin dwgc xép song song thanh mang Iuéi (Gwdng kinh 35 mm, 3600 sgi trén cm?), dugec
han cach 30 mm éng thiy tinh borosilicat va két néi riéng biét véi b khuéch dai hoc voi bd ghi bing
soi platin.

Chét dign phan, dung dich crom(VI) oxit trong nuérc cét (0,66 mollL), dugc chira trong binh ma trong
d6 éng c6 cac dién cyc nhing dung dich d6 duqc luu gilr béing mao dén trong éng tai mirc trén cla
mang ludi, mrc trong binh ty than x&p X1 khodng gitka hal mang Iw6i.

Dong khi tir cdt séc ky dwgc xa qua dng thlly tinh c6 duwdng Kinh trong 2 mm, 5 mm trén mirc trén
mang ledi.
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Ngay khi sy rira gidi hop chét luu hugnh xdy ra, phan &ng oxy hoa khi X3y ra trén b& mat dign cyrc
ta0 ra sy chénh léch thé gira céc dién cyc, do vay tao ra dong dién ma duqc do trong mach do
khéng tré thép.

VIDY: Tetrahydrothiophen (THT) bj oxy héa thanh tetramethylén sulphoxide theo phan (g chung:

(o]
1}
S
200443 () — 3() +cr,0,
Detector nay v&i sy thay ddi nhigt d dot ngdt. Vi vay thiét bj phal dugc dat & khu viec c6 nhigt 4
&n dinh hozc tham chi tét hon 12 trong mdi tnedmg c6 kidm sodt nhigt do.

Méi quan hg giira dép (g detector va ndng d¢ khdng thyc sv I3 tuyén tinh. Phai si dung hdn hop
higu chudn, trong 6 ndng d¢ clia m&i cu tir gin véi ndng @9 clia cling cAu ti¥ trong khf thién nhién
durge phan tich. Bidu nay han ché &p dung céc phuong phéap ty dong ddi vei cac khi co sy bién thién
16m v& ndng d khéi lugng clia cac hop chét leu huynh.

D.3 Céch tién hanh
D.3.1 Chuén bj thiét b 1

D.3.1.1 Khimang

Khi mang phal Ia nito tai 4p suét x&p X 2 x 105 Pa (2 bar) va téc d6 dong chdy 100 mL/min tai 293 K
(20°C).

D.3.1.2 Phun ty dgng

Didu chinh cac téc 9 dong clia khi dwgc phan tich va hén hep khi hiéu chudn dén 150 mUmin a8 xa
vong phun

D:3.2 Chudn bj thiét bj 2
D.3.21 Khi mang
Khi mang phéi nhu sau

a) Dudng din A - khi mang déi véi phép xac dinh THT: nito' tai 4p suét xép xI 1 x 10° Pa (2 bar) v
téc a9 dong 150 mlimin tai 293 K (20 °C).

b) Bumg din B - khi mang déi voi phép x&c dinh thiol: nito tai 4p suét xép x1 1,6 x 10° Pa (1,6 bar)
va tbc 89 dong 80 mL/min tai 203 K (20 °C).

D.3.2.2 Phun ty dong

Bidu chinh céc tc @6 dong ciia khi dugc phan tich va hén hop khi higu chuin dén 150 mUimin 08 x&
véng phun
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D.3.3 Phan tich

Phun 20 mL mAu, khéng ké thiét bj phun dwer sir dyng. DAy I dung tich I6m nhét va c6 thé giam khi
ndng d6 khéi lwgng clia cac hop chét lvu huynh cao.

D.3.4 Thi gian riva giai
D.3.4.1 Thiétbj1
Néu vén hanh tiy dong, thdi gian chu trinh phan tich, bao gdm cac giai doan phun v rira gii, khodng 1 h.

Thr tiy va thei glan rira gidi d8i v6i céc thanh phin khac nhau tal 20 °C d6i vél tée 0 dong
100 mL/min phai nhv sau,

—  hydro sulfua (chl d8i v&l van hanh thi cong):  30s

- MeSH: 60s

- EtSH: 80s

- 2-Propanthiot 160 s
- 2-Methylpropane-2-thiol: 240s
- 1-Propanthiol: 290s
— 2-Butan thiol: 560s
- Tetrahydrothiophen: 2100s
- thoi gian phan tich: 45 min

D& giam tdng thi gian phén tich, c6 thé ting téc viéc rira gidi tetrahydrothiophen biing c4ch tang
téc o dong khi mang, sau khi riva gidi butan-2-thiol, ti 100 mL/min dén 500 mU/min béng thiét bj
tw ddng. Téng thai gian phan tich chiIa 15 min trong khi vn chl s dung mot I3n phun.

D.3.42 Thiétbj2

Néu van hanh ty dgng, thi gian chu trinh phan tich, bao gm céc giai doan phun va ri¥a gidi, khodng
10 min.

Th ty va thei gian riva giai déi véi cac thanh phan khéc nhau tai 298 K (20 °C) tai c4c didu kign dwgc
G8 c4p & trén phéi nhw sau.

a) Budng din A: tetrahydrothiophene: 320s
b) BuéngdinB
~  hydro sulfua (chi d6i voi hoat dong thii cong):  30's

- MeSH: 80s
- EtSH: 125s
~  2-Propanthiol 140s
- 2-Metylpropan-2-thiol: 220s
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- 1-Propanthiol: 260s
~ 2-Butan thiol: 430s
~ théi gian phan tich: 10 min

15 \T 14

CHO DAN:

1 Bdn chra 9 Vong mdu

2 Bg tich phan 10 Bophan han ché

3 Tin higu t6i bd tich phan 1 Luu lwgng ké kidu phao
4 Detector 12 Vandign tir chon loc

5 Céc van dign tr 13 Khi higu chudn

6 Cotséc ky RSH + THT 14 Mau phan tich

7 L3 théng khi 15 Khf mang

8 Phun thd cong 16 Vankim

Hinh D.1 - Thiét bj 1
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CHU DAN:

1 bdn chva

2 Detector THT

3 Tin higu t6i b tich phan
4 B¢ tich phan

5 . Tinhigu t6i bd tich phan
6 Detector RSH

7 Bdn chira

8 L& théng khi

9 Phun thi cdng

TCVN 12552:2018

15\: 14\t 13

Vang méu

Luwu legng ké kidu phao
Khi higu chuén

M3u phan tich

Khi mang RSH

Khi mang THT

Bg phan han ché

Van dién tir

Van kim

Hinh D.2 - Thiét bj 2
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PhulucE
(Tham khdo)
Phwong phéap GC siv dung MSD
EA Apdyng
Phuong phép c6 thé ap dung véi cac hep chét sau:
- Hydro sulfua (HzS);

- Cacbonyl sulfua (COS);

- Metan-, etan-, 2 ropan-2-thiol (tert-butyl ptan) (MeSH, EtSH, TBM);
- Dietyl sulfua (DES);
- Tetrahydrothiophen (THT, C4HsS).

Theo céac didu kign &p dung thong thudmg, phuong phap nay co thé dwgc sl dyng dé xéc dinh
ham leng cla timg hop chét c6 dai ndng dd khéi lwong tir 0,1 mg dén 100 mg (ndng @9 khéi lgng
dugc bidu thi bing miligam ctia ieu huynh) trén mét khéi clia khi tai nhigt do va ap suét tidu chudn,
Thong thidng, dai 4p dung d8i véi THT tieong duong 13 15 mg dén 60 mg trén mét khéi khi.

Detector c6 thé dugre céu hinh sao cho thiét bj khdng nhay véi c4c cdu tir chinh clia khi thién nhién.

E.2 Thiétbj, dung cy

Séc ky khi ¢o chira cft mao quan silic oxit nung chdy (nhwa metylsilicon lign két ngang) va detector
chon loc khéi Iwgng.

E.24 Thiétb] phun méu

E.21.4 Van ldy méu khi c6 vong méu 0,3 mL. D& tranh hign twong hap phy va gidi hip, khdng dugc
sir dyng kim loai trong phan nay cua thit bj.

E21.2 Phun ty ddng bing phuong phép ip trinh kidm so4t van déng phun déi véi khi dugc
phan tich. Céc phin khéng phai kim loai clia. thiét bj phun 1a vt ligu polyamide (vong) hosc PTFE (b&
clia van dign tir).

E.2.1.3 Cit silic oxit nung chay va c6 chidu dai 50 cm, duang kinh trong 0,2 mm va auqc nhdi nhya
silicon lién két ngang c6 4o day mang 0,5 um.

E.22 Detector chon loc khdi Iwgmg (MSD), o6 chira ngudn ion tac dong dién tir, bd loc khéi lwong
mach bén cye hyperbolic, detector s nhan dign iz, bén bang dién, mét ngudn cung cip dién, mot
bom khuéch tén dAu v mt bom dang trirgre cor hoc.

Phin m&m h théng dr ligu bao gdm cac chuong trinh hidu chudn MS, thu dugc sb ligu va xir Iy
sb ligu. Cac chuong trinh higu chudn co thé didu chinh dign &p & ngudn ion, higu chinh thiét iap
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khéi lrgng va kidm so4t phan hinh clia thiét bj phén tich khéi lrgng. Hon nera, hé théng thu s ligu
cho phép didu khién tdng ddng ion hodc ion cy thé (& ché dg kiém soat ion chon loc).

VI DY: Tetrahydrothiophen bj b&n pha bdi ngudn ion tac ddng dign tir va bj phan manh nhe sau:

THT + &* > CH - CHz - S (peak nén)

E.3 Cach tién hanh
E.3.1 Chudn bj thiét bi, dyng cy
E3.1.4 Khimang

Khi mang phai 12 heli (@9 tinh khiét it nhét 12 99,995 %) tai &p suét xAp xi 2 x10° Pa (2 bar) va téc 4
dng 12 mL/min tai 293 K (20 °C).

E3.1.2 Phun tw déng

Didu chinh téc 89 dong clia khi dwgre phan tich va hén herp khi higu chudn dén 150 mL/min @& x3 vong
phun.

EJ3.2 Phantich

Phun 0,3 mL méu st dyng thiét bi phun.

E3.3 Thoi gian ria gidi

Thir ti rira gidi a6i véi hep chét khac nhau tal 20 °C déi voi tbc 49 dong 12 mL/min phai nhw sau:

- HS: 2,93 min
- COs: 3,59 min
- MeSH: 10,90 min
- EtSH: 19,02 min
- TBM: 25,15 min
- DES: 30,96 min
- THT: 35,67 min

Pé gidm tdng thei gian phan tich, cling c6 thé tang téc sy rira gidi tetrahydrothiophen bang cach ting
nhigt dg-dén 120 °C. Hydro sulfua vé cacbonyl sulfua s& khdng bj phan tach.

Xem Hinh E.1.
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35,67 THT

3,59 CoS

A

25,15 TBM

30,96 DES

p—— 19,02 EtSH

b—— 10,90 MeSH

| (P

CHU DAN:
X thei gian, min
Y abundance (6 nhidu)

Hinh E.1 - Sc ky dd ciia hdn hp 2 (COS, MeSH, EtSH, TBM, DES, THT trong metan)
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Phu lyc F
(Tham khao)
Phwong phép GC sir dung AED
F.4 Apdung
Phurong phép nay c6 thé &p dung cho c4c hop chét sau:
- Hydro sulfua (H2S)
~  Cacbonyl sulfua (COS)

- Metan-, etan-, 2 2-thiol (tert-butyl ) (MeSH, EtSH, TBM);
- Diethyl sulfua (DES);

— Tetrahydrothiophen (THT, C4HsS).

F.2 Thiét bj, dung cy

F21 Sic ky khi ¢4t mao quan, trang bj bd phan I4p trinh 4p suét c6t va nhigt dd va detector phat xa
nguyén tir (AED), va p v&i van phun khi c6 kha nang van hanh & ché a9 khéng tach/cé tach xung.

F.2.2 Cjt silic dxit nung chdy, hai mao quan, dwgc ghép & cot co chidu dai 100 m.
F.221 Cot1

- chiéu dai: 50 m

- dwong kinh trong: 0,32 mm

~ v4tligu nhdi: CP-Sil 5 c6 49 day mang 5 pm
F.2.22 Cgt2

— chidu dai: 50 m

~  dudng kinh trong: 0,32 mm

—  vatligu nhdi: CP-Sil 5 ¢6 d§ qay mang 10 pm
F.3 Cach tién hanh

F.3.1 Chudn bj thiét bj, dung cu

F.3.141 Lo

Ap dyng céc didu kign sau

- Nhigt 4 ban du 40°C
~ Thoi gian ban d4u 15 min
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~ Téc 40 14p trinh 15 °C/min
- Nhigt d9 cudi ciing 230°C
—  Théigian cubl ciing 12 min

F.312 Apsudt

Ap dung cac didu kien sau.

— Ap suét ban ddu 150 kPa

- Thei gian ban déu 12,5 min

~ Tbc a6 1ap trinh 68 kPa/min
~ . Ap suét cubi cing 285,7 kPa
F.3.2 Phun

Phai thyrc hién nhu sau.

— Gia nhigt phun tach xung 130°C

- Apsust 150 kPa

— Xung phun 170 kPa frong 0,6 min

~ Tysbtach 31

~  Dyng cy tan thu khi 2 min dén 15 mL/min téng dong helium

F.3.3 Detector phat xa nguyén tir

Céc dong phét xa AED dugc kidm tra 2 ba dong & khoang 181 nm (danh dinh) c6 khi x& O va H,
Iegng phét hign dwor téi thidu 1a 1,0 pg/s, chon loc theo cacbon Ia khodng 30000.

F.4 Thoi gian rira giai

Phai nhir sau.

- HS: 10,8 min
- Cos: 11,6 min
- MeSH: 15,2 min
- EtSH: 18,1 min
- TBM: 22,3 min
- DES: 26,2 min
- THT: 29,4 min

~ Téng thdi gian phan tich: 40 min
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Céc vét HaS, COS 5 mg/m?, MeSH 5 mg/m?, EtH 5 mg/m3, TBM 6 mg/m?, DES 10 mg/m?, THT 26 mg/m?®
CHU DAN:
X thai gian, min
Y  sbaém
Hinh F.1 - Séc ky dd ctia hdn hep 2
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Phylyc G
(Tham khao)
Céc phirong phap GC st dung cét chuyén déi va FPD
G4 Apdyng
Céc phuong phéap 6 thd dwoc 3p dung véi cac hop chét sau:
— Hydro sulfua (H2S)
— Cacbonyl sulfua (COS)
- Metan-, etan-, 2- -2-thiol (tert-butyl ) (MeSH, EtSH, TBM);
- Dietyl sulfua (DES);
— Tetrahydrothiophen (THT, C4HsS).

G.2 Thiétbj, dyng cy

Nhing phwong phap nay st dung séc ky khi cdt nhdi tiéu chuéin c6 bd phan 13p trinh nhigt 66 va
detector quang ké ngon Iiza (FPD). Detector quang ké ngon Iira hoat ddng tai 150 °C & ché do
ngon Iira don nhw duge md ta & [5]. Sic ky phit hop véi b kidm soat luu lwong kénh ddi ddi voi
khi mang (heli) va kiém soét Ieu lugng kénh don déi véi cc khi detector (hydro va khong khi).

G.2.1 Ba ct nhdl bing thép khéng gi Gwoc dat trong Id séc ky: cdt phan tich OV17 (cdt 1), tidn cft
QS Porapak? ngén va mot cat phan tich QS porapak dai hon (cét 2) theo hinh G.1 va G.2 va nhw sau.

G.21.1 C{t1 (phan tich)

~ chidu dai: 180 cm

— dwdng kinh ngodi: 3 mm

— vatligu nhdi: 20 % m/m OVA7 trén Chromosorb W va c& hat 100 dén 120 i
G.21.1 Tidn cot

- chidu dai: 30 cm

— dudng kinh ngeai: 3 mm

— déng géi: QS Porapak da rira biing axéton va ¢& hat 80 mesh dén 100 mesh
6213 G4t 2 (Phan tich)

- chidu dai: 180 cm

- dudng kinh ngoai: 3 mm

~ vitligu nhdi: QS Porapak da riva bing axéton va c& hat 80 mesh dé&n 100 mesh

2 Porapak va Chromosorb Ia nhirng vi dy v& cac san phim c6 s&n trén thi trzdmg. Thong tin ndy dugc dua ra 2
4 thuan lgi cho ngudl st dung v khong phai khuyén nghj clia tiéu chuan ndy cho san phim.
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CHO DAN:

1 méu

khf higu chun

18 syc rira

chuyén t3i 1
chtovi7

FPD

tién c6t QS Porapak
c4t QS Porapak

18 khf higu chudn/mAu
10 chuyn tai 2

V2, V3, V4, V5 xem G.2.2

© ® N o o A w N

Hinh G.1 - So db séc ky Iwu huynh — ché d§ phun miu

39



TCVN 12552:2018

CHU DAN:

1

© ® N ® o & ® N

10

méu

khi higu chudn

18 syc rra

chuydn tai 1
chtovi7

FPD

tién cot QS Porapak
4t QS Porapak

18 khi higu chudn/mu
chuydn tai 2

V2, V3, V4, V5 xem G2.2
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G.22 Van
Céc van nhw sau

V2 (tlly chon): chuy&n ddi déng mAu bat va tét

V3 (tlly chon): chuy&n adi khi hiéu chudin bat va tt

V4: van ldy méu khi ty dong 10 cBng

V5: van 4y miu khi tw ddng 6 cdng
G.2.3 Chuhinh

Hai c§t QS Porapak durgc két ndi véi van Iy mau khi 10 cdng. Van ndy dwgc céu hinh sao cho & vi tri
phun, khi méu dugc phun frén cft treéc QS Porapak duge két nél hang loat voi cft phan tich
QS Porapak va & vi tri ta, ¢4t trwéc QS Porapak dugrc syc rira dén 18 thdng khi trong khi cjt phén tich
QS Porapak tiép tyc dugc rira gidi dén detector. Theo cc didu kign ddng nhigt thang thuromg, cot
QS Porapak (véi cft trudc syc nira) phan tach hydro sulfua va cacbonyl sulfua.

Cot OV17 dwac két ndi véi van Iy méu khi ty dong 6 cdng. Van nay dugc cdu hinh «inong thuang dé
phun m&u trén cjt OV17. Theo céc didu kign ding nhigt thang thudmg, cdt OVA7 phan tach etanthiol,
2-metylpropan-2-thiol, metyl etyl sulfua va dietyl sulfua.

Hai van can duqc gén trong 16 séc ky. C4 hai van cin phir hep véi vng mu dwgc lam tir ng PTFE
¢6 dwng kinh ngoai 6 mm. C& vdng mau s& cAn phit hop véi céc yéu ciu phan tich, nhung st dung
c& vdng dién hinh 2 mL dén 5 mL. Vong miu dugc két ndi hang loat sao cho c4c vang c6 thé dugc
1am sach ciing lic.

DAu ra clia cft OV17 va ddu ra clia cdt phan tich QS Porapak dugc ndi voi nhau tai diém T sao cho
c4c dong cita it két hop di vao detector FPD.

Dong cit QS Porapak [a 170 mU/min ¢6 &p lirc thoat 340 kPa.
Dong ¢t OV17 1a 100 mL/min cb &p lec thoét 340 kPa.

G.3 Cach tién hanh
C6 thé sir dyng cc phurong phép duc 14p trinh ba nhit 46 va bén phén tich déng nhiét.

a) Phwong phép 1 do HzS, COS, EtSH, TBM, MeSH v& DES dng nhigt tai 50 °C. Hinh G.3 [a mét
s&c ky db thu duoc bling vic s dyng phrrong phép 1. Thiee hién hai lAn phun miu.
1) Thgc hign 14n phun méu d4u tién sir dyng van 10 cdng (V4). Sir dung ct QS Porapak dai 6&
phan tach hydro sulfua va COS. Stc rira cac hep chét ndng hon tir cft tnréc QS Porapak
ngén.
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2) Ba phit sau, sau khi ria gidi hydro sulfua va COS, thic hign phun méu I&n hai stz dyng van
6 cdng (V5). Phan tach etanthiol, 2-methylpropane-2-thiol, methyl ethyl sulfua va dietyl sulfua
trén cdt OV 17. Chu trinh phén tich khodng 11 min.

1

CHU DAN:

X thai gian, min

1 HzS (4,3 mg/m¥)
COS (chwra x4c djnh)
EtSH (0,24 mg/m?)
TBM (0,48 mg/m?)
MeSH (0,43 mg/m?)
DES (2,9 mg/m?)

o o A @ N

Hinh G.3 — Sic ky khi si¥ dung phwong phép 1
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b) Phurong phép 2 & phién ban 1gp trinh nhigt d9 clia phuong phép 1 ma phurong phap nay mé réng
pham vi phép do @8 bao gbm céc hop chét khac nhu tetrahydrothiophen va disulfua. N6 do HzS va
COS @3ng nhigt tal 50 °C, nhu trén. Phun mAu ther hal 18n cft OV17 tai 50 °C nhung sau rira gidi
dang nhigt EtSH va TBM, I4p trinh nhiét dg c6t OV17 dén 150 °C tal 10 °C/min. Hinh G.4 1a s&c ky a8
thu dugc sl dung phirong phép 2. Chu trinh phan tich khodng 30 min (20 min phan tich + 10 min
@8 ngudl).

35

CHO DAN:

X théi gian, min

HzS (4,3 mgim?)
COS (chura xé4c dinh)
EtSH (0,24 mg/m?)
TBM (0,48 mg/m?)
MeSH (0,43 mg/m3)
DES (2,9 mg/m?)

o o »2 N

Hinh G.4 - Séc ky khi st dung phwong phap 2
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¢) Phuong phap 3 13 phirong phap phan tich chét tao mui ¢d dién dAu tién duwgc dwa vao trong thit bj
phén tich mii ty ddng nguyén gbc. N6 do EtSH, TBM, MeSH va DES d@3ng nhiét tai 50 °C, st dung
0t OV17. Hinh G.5 12 séc ky 48 thu dugc sir dung phwong phap 3. Thire hign phun méu don sir dyng
van 6 cbng (V5). Chu trinh phén tich 12 khodng 8 min.

CHU DAN:

X thai gian, min

1 EtSH (0,24 mg/m?)
TBM (0,48 mg/m?)
MeSH (0,43 mg/m?)

s, @ N

DES (2,9 mg/m?)

Hinh G.5 - Sc ky khi si» dung phwong phap 3
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d) Phuong phép 4 la phién ban I3p tiinh nhiét d§ clia phuong phép 3. Sau ria gidi déng nhiét cla
EtSH va TBM tai 50 °C, lgp trinh nhiét dd cdt OV17 dén 150 °C tai 10 °C/min. Hinh G.6 Ia séc ky db
thu dwec st dung phwong phap 4. Chu trinh phan tich khodng 25 min. Phwong phap 4 cling c6 thé
duoc siv dung a8 do céc hep chat nang hon néu co.

A

/ 3

CHU DAN:
X thvi gian, min
1 EtSH (0,46 mgim®)
2 TBM (1,02 mg/m?)
3 MeSH (0,87 mg/m?)
4 DES (27,0 mg/m?)
Hinh G.6 - Séc ky khi st» dyng phwong phap 4

45



TCVN 12552:2018

€) Phuong phép 5 si dung hai ¢4t QS Porapak & do H,S va COS ding nhigt tai 50 °C. Hinh G.7 12
séc ky ab thu dugc st dung phwrong phap 5. St dyung van 10 cdng (V4) d& phun mAu trén tidn cdt
QS Porapak, tréc tign theo loat voi cgt phan tich QS Porapak. Sau khi cho HzS va COS tir tidn cot
QS Porapak sang cft phan tich QS Porapak, cho V4 vao vi trf “tai trong mau” va sic rira ai& thdng hoi
14t ca c4c hp chédt néing hon con lai trén cot tréc QS Porapak. Sau dé phéan tach H,S va COS va
ri¥a gidi tir ¢4t phén tich QS Porapak. Chu trinh phén tich khoding 3 min.

1

CHU DAN:
X thei gian, min
1 HzS (1,8 mg/m?)
2 COS (~ 1 mg/m?)
Hinh G.7 - Sc ky khi st dung phwong phip 5

f) Phuong phép 6 1a phuong phap QS Porapak dugc Ip trinh nhigt 46 dé do H.S, COS, EtSH, TBM,
MeSH va DES sir dung cdt don 1& va phun m&u don 18. Hinh 8 13 séc ky @ thu dwgc sir dyng
phuong phap 6. Phun mau sir dung van 10 cdng (V4) trén cdt trwée QS Porapak theo loat véi it
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phan tich QS Porapak (higu qué nhét 1 cdt QS Porapak don). Rira giai H;S va COS déng nhiét tai
50 °C va sau d6 nhanh chong Iap trinh cdt QS Porapak két hep dén 150 °C tal 35 °Cimin. Sau 46 rira
gidi cac mercaptan va sulfua dng nhigt tai 150 °C. Chu trinh phan tich khodng 25 min (15 min
phan tich + 10 min d& ngudi).

1 6

0
CHU DAN:
X thei gian, min
1 HS(12mgm?)
2 7 cOs (chwa x4c dinh)
3 EtSH(08 mgm?)
4 TBM (1,1 mg/m?3)
5§ MeSH (1,0 mgm?)
6  DES(59mgim?)

Hinh G.8 ~ Sic ky khi si¥ dyng phwong phép 6

a7
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g) Phuong phap 7 1a phién ban téing téc ciia phuong phap 5. N6 dugce st dyng ddi voi phan tich
nhanh HzS. Hinh G.9 13 séc ky db thu dwgc s dung phuong phép 7. Tang téc phrong phép bing
céch ting 4p suét khi mang tir 336 kPa dén 470 kPa, va bing cach tang nhigt a9 cft tir 50 °C dén

70 °C. Theo céc di8u kign ndy, chu trinh phan tich hydro sulfua khaéng 1,2 min.

1

.

X thel glan, min
1 HzS (3,4 mg/m?)

CHU DAN:

Hinh G.9 - Séc ky st dyng phwrong phap 7
G.4 Tinh toén
M8i quan hé gitva dap tmg FPD va ndng d§ luu huynh dwc dua ra nhu sau
A=kC" (G.1)
trong a6
A 1a tin higu clia peak c4u ti¥;
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k 12 hing s6;
C  landng dd khéi lugng;
no lasémo.
phurong trinh (G.1) 6 thé sép xép lal thanh
IgA=lgk+nligC (G.2)

Déi v6i hAu hét cac két qué chinh xac, s6 mO n phai duge xac dinh v&l it nhat hal khi tisu chudn c6
chira hgp chét quan tam tai hal mirc ndng dd: mirc thir nhit tai 20 % (C1) clia todn bd murc néng dd
khéi legng va mire thr hai 80 % (C2). Khi d6 n dugc xéc dinh 13

ot
n=—2’- (6.3)
gL
G
trong d6
At 12 tin higu clia peak cu 1 tai 20 % cila toan bg thang do;
A latin higu cla peak cAu tir tai 80 % clia toan b thang do.
va

©4)

Céc gid trj n va k c6 thé duoc st dung d& xéc dinh ndng do khéi Iegng clia miu theo phurong trinh
(G.1).

Mbi quan hg gira dap (rng detector va ndng dd khdng phai 1a tuyén tinh (nhung ndng a5 ty 18 véi can
b4c hai clia dién tich). V1 vy, h8n hop hiéu chudn phai duwgc stz dyng ma theo d6 ndng dd khéi hrong
clia méi hop chét gin vol ndng a9 khéi lwgng clia cling hop chét trong m&u dwoc phan tich.
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Phy lycH
(Tham khao)
Phwong phép GC st dyng ¢t mao quén va SCD
H.1 Apdyng

Phuong phép ndy bao gdm xéc dinh c4c hop chét c6 chira luu huynh trong khi thién nhign va cic
h&n hp khi twong ty tai mre ndng A6 khdl iugng 0,5 mg/m? bing séc ky khi.

Mat vi dy v8 (rng dyng dbi v&i chi din hoat ddng ndy I3 kidm so4t chét wgng clia khi thién nhién,
bao gdm phan tich c&c hop chét sau:

- Hydro suifua (H;S);
- Cacbonyl sulfua (COS);

- Metan-, etan-, n-propane-2 yipropane-2-thiol (tert-butyl (MeSH, EtSH, n-PrSH
TBM);

[l

Diethyl sulfua (DES);

[l

Tetrahydrothiophene (THT, C4HsS).
H.2 Thiét b}, dung cy
H.2.1 Sécky khi

H.2.1.1  Cjt mao quan silic oxit nung chdy, c6 chidu dal 25 m va dudmg kinh trong 0,53 mm,
Vét ligu nhdi CP-PoraBOND Q¥ c6 d9 day mang 10 um.

H.2.1.2 Detector quang héa hoc lwu huynh (SCD). Xem Hinh H.1.
H.2.2 Vang méu dung tich 0,05 mL.

3 PoraBOND Q & vi dy v& sén phém c6 sn trén th] trudng. Thong tin ndy dugc dua ra 1 dé thuzn loi cho ngudi
sir dyng va khang phal khuyén nghj clia tidu chuén nay cho san phém.
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CHU DAN:

1 cira nap hydro 5 c&p nhigt nglu

2 clraxa rakhoangphénimg 6 8ng inconel (xem ch thich)

3 clra nap khong khi 7 Au vio cpt

4 chl gia nhigt

CHU THICH: Ong inconel 13 mdt vi du v8 sén phdm c6 sén trén th tong. Thdng tin ndy dugc dua ra dd tao

didu kign thuan loi cho ngudi s dyng va khdng phai 14 khuyén nghi clia tiéu chudn ndy cho san phém.
Hinh H.1 - Bé cyc ctia thiét b

H.3 Cach tién hanh

H.3.1 Dong khi

Ap dyng céc gi4 tr] sau

- Heliurv:: 85 kPa

~  Déng khf tai thiét bj kiém soét

1) Hydro: 100 mUmin
2) Khéng khi tdng hep: 40 mUmin
3) Oxy: 8 mUmin
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H32 Nhigtdd

Ap dyng nhigt 46 sau.

- Lo 50 °C trong 5 min
- Téc df gia nhigt: 10 °C/min

~  Nhigt 86 cudi ciing: 200 °C trong 5 min
- Thidtbj phun A: 115°C

— B mit chung khdng c4 ngon lira: 800 °C (20 kPa dén 33 kPa)
H.3.3 Detector

SCD cung cép phuong tign tach va phén tich higu qua c4c hgp chét leu huynh bay hoi, tgo ra
d4p (rng ding mol va tuyén tinh aéi véi céc hep chét lu huynh nhu sau

- BYnhay:<05pg Sis

~ Tinh chon loc: > 107 pg SIg C

~ D0 tuyén tinh: > 10°

Detector khdng phéi 1am ngudi nhanh dap mg hop chét leu huynh hodc nhiéu tir cac hop chét
abng rira gidi tal cAc thé tich Idy m3u GC théng thumg. Co' ché hoat dgng clia SCD sinh ra mdt hg s&

@ép tng a6i v&i keu huynh, tréi véi cAc detector khac ma céc hd s dap tmg don 1& d6i voi méi cht
phén tich ¢6 lién quan phai dwgc xac dinh.

SCD 14 detector chon loc leu huynh a6l véi séc ky khi (vA ch4t e siéu t6i han). Hoat ddng clia né dwa
trén phat quang héa hoc (phdn (g sén sinh cao) tir phdn (ng clia ozon véi leu huynh monoxit (SO)
durge san sinh tiy vige 46t chéy chét phan tich:

Hop chét lu huynh (chét phan tich) + O, - SO + H0 + c4c sdn phdm khac

SO+0s ~> SO2+ 02+ hv (< 400) (theo céc didu kién quy chiéu théng thudng)

Bom chan khdng kéo cac sdn phdm chay vao khoang phan (g tai 4p sudt thdp, ma ozon dw duge
b sung. Anh sang dugrc sinh ra tir phan g ké tiép duoc phat hién bing éng nhan quang va tin higu
duoc khuéch dal a8 hién thi hodic cung cép cho hé théng s6 ligu.

Detector c6 by dét hydro chuyén dung gén kém dugc thiét ké& d& nang cao-san xuét ban thanh phim
SO. B abt nay dugc gén trong cng detector clia séc ky khi. Thiét bj didu khién b8 mit chung
cung cAp kidm soét nhigt 46 va didu chinh dong khi d& van hanh bd abt.

H.3.4 Thiét bj didu khién bd m3t chung

Thiét b didu khidn b& mit chung cung cép tht c& cac kiém soat a6l v6i van hanh bd dét. Cac thang sé

duqc theo dai hogic didu chinh béng thiét bj kidm soét giao dign bao gdm nhigt 49 bd dbt, téc 4o dong
khi va hydro va 4p sut b3 dét.

52



TCVN 12552:2018

H.3.5 B dét (xem hinh H.2)

B0 a6t bao gm b phan thép cb chira b phan 18, clip nhiét dign va khudn éng chay inconel. Chuyén
@i cac hop chat chira Ieu huynh thanh SO xdy ra trong budng phdn ing gbm @3t trong bo phan
b dét. Cot sic ky dwoc I4p trinh trong day khu viee a6t va duge gén vio b aét thép khong gi bing
két néi Hewlett-Packard® ddi véi cac c4t mao quan,

Ifa
.
8
1
1

Q) =

o —

)

]

e temmm

5 o 6

2

3 L
L = 5
a) SCD b) Hé théng nap miu c) S&c ky khi
CHU DAN:
1 b didu khidn b& mit chung 6 méu
2 budng phan trng 7 cira nap mAu
3 thiét bj tao &-don : 8 b dét
4 bom chan khdng nhd A 9 dudng van chuyén
5 thiét bj didu khidn bom chan khong
+ hydo ’
®  khéng khi
Hinh H.2- B dét

) Hewiett Packard 4 tén thirong mai clia san phim dugc cung cAp bdi Hewlett Packard. Thang tin nay dugrc dua
ra 88 tao didu kign thuan lgi cho ngudi st dyng va khdng phai 13 khuyén nghj ciia tidu chusin ndy cho san phim.
C6 thé str dyng cc san phim trong dwrong néu ching cho cac két qua gidng nhau.
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H.3.6 Thiétb] phun méu

Xem Hinh H.3.
¢ 5
a) Giao dign trypc tiép tai cdt
b) Phun tach/khdng tach
CHU DAN:

1 véng mau 5 18 thong 1
2 van 6 cdng 6 bom chan khong
3 van 3 céng 7 16 thong 2
4 thiét bj diu khi&n &p suét 8 thiét bj phun tach/khéng tach
a; bg trong (carrier in)
L méu trong
° giao dién tryec tiép t6i cit
9 dén oot

Hinh H.3 - Thiét bj phun miu
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H.3.7 Bom chin khong

Bom chan khéng duoc bit kin bing ddu dwoc s dung d8 tao ra 4p suét hoat dong trong khoang
0,3 kPa va 1,33 kPa trong budng phan (ng. Bom chéan khdng hoat déng 12 SCD nhdm myc dich

~  thu thap va chuyén khi dbt tir b aét sang budng phan irng
~ chuy&n 8-d6n tir thiét b] tao 8-ddn sang budng phan tng, va

- gidm ngudi nhanh va cham khdng phéng xa clia céc loai phét xa (SO2) trong budng phan tng
phét quang héa hoc

H.4 Thoi glan rira giai
Thi gian rira gial phai nhwr sau

- HsS: 0,5 min
- COos: 0,9 min
-~ MeSH: 3,5 min
- EtSH: 9,5 min
- n-PrSH: 13,4 min
- TBM: 14,5 min
- DES: 16,1 min
- THT: 17,3 min
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Y
16

15
14

05
04
03
02
0,1
0

cos

H,S

MeSH
EtSH
n-PrsH
DES
THT

=
o
=4

Lugddbohiunbdoed by

0

12314567891011121311015161718192021)(

CHU DAN:

X

Y
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thei gian, min
dép (rng (x 105)

Hinh H.4 - Sic ky hén hop 2 (COS, MeSH, EtSH, TBM, DES, THT trong metan)



TCVN 12562:2018

Phylycl
(Tham khao)
Phwong phép GC sir dung c6t mao dén va PFPD
11 Apdung
Phuong phép c6 thé &p dung céc hep chét sau:
- Hydro sulfua (H.S);
~ Cacbonyl sulfua (COS);

- Metan-, etan-, 2 p 2-thiol (tert-butyl (MeSH, EtSH, TBM);

- Diethyl sulfua (DES);

~ Tetrahydrothiophene (THT, C4HsS).

N6 c6 thé duge ap dung a8 x4c dinh céc mercaptan khéc va cac sulfua nhung c6 thé cin 4p dyng céc
quy trinh hoat d@ng.

CHU THICH:  B&i vél phép do COS trong khi thién nhién, véi cac Gidu kign dirge md ta bén duéi, c6 thé c6
mét sé nhidu do tac ddng ngudi nhanh ciia propan.

1.2 Thiétbj, dung cy

121 Séc ky khi, dwgc trang bi mdt detector chuyén dyng va bao gdm ba phén nhu sau.

12.1.1 Hg théng phun, bao gdm mét van dién 10 cng c6 vong inox 250 uL.

1.24.2 Cét silic oxit nung chay, chidu day 50 m va c6 dwong kinh trong 0,53 mm, v4t ligu nhdi
CP-Sil 5 CB c6 @0 day mang 5 pm.

1.2.2 Detector

Detector dugc sir dyng 12 PFPD (detector quang k& ngon lira xung), dya trén phuong thie méi va cb
bang sang ché va c6 thiét ké bao gdm ngudn chéy va déng khi chay ma khéng du dé duy trl ngon Iira
lién tyc. . . 4

Trong hoat d9ng, ngon Iira béc chéy lan qua detector, @6t chay mAu, sau d6 ty tét sau khi hdn hop
chay da hét, tao ra xung phét xa anh séng. Liru huynh, nito va céc nguyén tir khéc loal duge dic treng
don nhét theo birc xa tré thdi gian thanh phan cy thd, dwoc bidu hign sau khi ngon Iira xung tét.
Phét xa C-H rét nhanh: OH' + C; — CH' + CO. Trong khi nhirng chét lién quan @én cac hop chét
Iwu huynh @én chém va tidp tyc lau hon: H + H + S; » S;"+ Hyvaho3c S +8 - S,

Sir dung b loc bang tAn phir hep va dign ti diic bist, tin hidu dwgc quan sat chl trong qué trinh phé xa
clia b phan quan tam, cung cép tinh lya chon téi vu.
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Pép (g clia detector nay déi v6i cac hp chédt luu huynh khong duge ngugl nhanh bdi cac
hydrocacbon nhuw 1a FPD théng thudng.

13 Cach tién hanh
131 Chudn b thiét b}, dyng cy
1.3.1.1 Khimang

Khi ndy phai 12 hell (it nhét 99,895 %) tai 4p sust khoang 4 x 10° Pa (4 bar) va tc 60 dong 10 mL/min
tal 293K (20°C).

1.3.1.2 Thiét b phun

Ap dung céc didu kién sau
- Nhigtds: nhigt 40 phdng
—  Thei gian x4 trudc 13n phun thie nh&t: 30 min
1.3.1.3 Detector
Ap dyng cc didu kign sau
- Nhigt ao: 150 °C
- Téc do dong hydro: 10 mUmin
~ Téc d5 déng khf 1: 34 mlmin
- Téc d5 dong khi 2: 10 mUmin
1314 Ct
a) Hénhep1

D& phan tach H.S va COS (1)
- Nhiét do: 35 °C ding nhigt
b) H3nhgp2

Tht ¢4 céc hop chét khsc
- Nhiét 46 ban dau: 40 °C trong 3 min
- Técddgia n‘hlet: 15 °Cimin
- Nhigt @6 cudi cing: 150 °C
1.3.2 Phén tich

Thir ty va thir glan riva gial 881 véi céc thanh phan
a) Hénhep 1
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- H:S: 1,9 min
- COS: 2,0 min
b) Hn hop 2

- MeSH: 2,8 min
- EtSH: 4,3 min
- TBM: 6,3 min
- DES: 8,4 min
- THT: 10,2 min

1.3.3 Hiéu chuin
Thuee hign higu chudn ngoai

1.4 Tinh todn
M8i quan hg gitra d&p g PFPD va ndng a4 lwu huynh dugc dua ra theo cong thirc
A=kC' 1)
trong d6
A latin higu clia peak cdu tir
k 13 hing sé
c 1 ndng d9 khdi lugng
" taséma
phwong trinh (1.1) c6 thé sép xép lai thanh
IgA=Igk+nigC (L2)
a6i v6i hiu hét céc két qua chudn xac, s6 ma n phai dwgc x4c dinh bing it nhét hai khi tiéu chudn co
chtra chit quan tam tai hai mirc ndng 80: mirc the nhét tai 20 % (C) cla toan bd mirc ndng Ao
Kkhéi lwgng va mac thr hal tal 80 % (C2). Khi 6 n dugc xéc dinh 1

Igi

>

n=

(13)
Ig

i

trong d6
Ay 13 tin higu clia peak cAu ti tal 20 % clia toan bd thang do;
A 13 tin higu ciia peak cAu tir tai 80 % clia toan b thang do.
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va

A
k=22 ;
c' 4

Céc gia tri n va k c6 thé duoc st dyng dé xac dinh ndng dd khéi lvgng clia miu theo phwong trinh
(1),

M8i quan hg giza dsp (ng detector va ndng G0 khong phai 14 tuyén tinh (nhung ndng 46 t7 18 voi
céin bic hal-clia dign tich). Vi véy, hdn hop hidu chudin phal dugc sir dyng ma theo 46 ndng 6
khél lugng clia m8i hop chét gn véi ndng G0 khéi leong clia cling hop chét trong mu duoc
phan tich.

cos
MeSH
EtSH
DES
THT

TBM

0]

Ik

631
b
10,7

"
g
Ls_{

Hinh 1.1 - Séc ky hén hep 2 (COS, MeSH, EtSH, TBM, DES, THT trong metan)
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