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L&i néi dau
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content of the atmosphere da dwgec ra soat lai ndm 2011 va khéng c6 sy
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Chat lwgng khéng khi — Phwong phap xac dinh ham lwong
mercaptan

Standard test method for mercaptan content of the atmosphere

1 Pham vi ap dung

1.1 Tiéu chudn nay quy dinh phwong phép do ndng do mercaptan (thiol hitu co) trong khong khi &
ndng dd nhd hon 100 ppb (theo thé tich) [ppb (theo thé tich)=195 pg/m?. Béi v&i ndng dd 16n hon
100 ppb (theo thé tich), c6 thé gidm thei gian 14y mAu hodc tang thé tich dung dich hép thy trwéec hodc
sau khi ldy mau. Ham luwgng metyl mercaptan nhd nhét cé thé phat hién dugce trong 256 mL dung dich
hép thy la 0,04 pg/mL!"). Khi &y mau khong khi tai tdc do dong lén nhat khuyén nghj 1a 2 L/min trong
2 h, ndéng dd mercaptan nhd nhdt dwoc phat hién la 1,0 ppb (theo thé tich) [1,95 ug methyl
mercaptan/m? tai 101,3 kPa (760 mmHg) va 25 °C). Phwong phap ndy xac dinh tdng mercaptan va
khdng phan biét tirng thanh phdn mercaptan, mac di phwong phap nay rat nhay véi c4c alkanethiol co
khéi lwgng phén tl thép.

1.2 Céac gia trj tinh theo hé Si Ia gia tri tiéu chudn,

1.3 Tiéu chudn nay khong d& cap dén cac quy tic an toan lién quan dén viéc ap dung tiéu chuan.
Ngudi st dung tiéu chudn nay phai co trach nhidm x4y ding cac quy dinh thich hep v& an toan va strc
khde, ddng théi phai x4c dinh kha nang ap dung céc gidi han quy dinh trwéce khi st dung. Cac bién
phép phdng ngtra cy thé dugc néu trong 8.7, 8.8 va Bidu 9,

2 Tailidu vién din
Cac tai lidu vién dan sau rét can thiét cho viéc 4p dung tiéu chuén nay. Di véi cac tai ligu vién dan

ghi ndm cdng b thi ap dung phién ban dwgc néu. BSi véi cac tai liéu vign ddn khadng ghi ndm cong
bé thi 4p dung phién ban mé&i nhat, bao gdm ca cac slra ddi, bd sung (néu cé).

TCVN 2117 (ASTM D1193), Nute thube thir— Yéu céu ky thuét.
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ASTM D1356, Terminology relating to sampling and analysis of atmospheres (Thuat ng( lién quan dén
I8y méu va phén tich khéng khi).

ASTM D1357, Practice for planning the sampling of the ambient atmospheres (Thyc hanh d6i v&i 1ap ké
hoach ldy mau khong khi xung quanh).

ASTM D1914, Practice for conversion units and factors relating to sampling and analysis of
atmospheres (Thuc hanh déi véi don vj va hé sé chuyén déi lién quan dén Idy méu va phén tich khéng
khi).

ASTM D2914, Test methods for sulfur dioxide content of the atmosphere (West-Gaeke method)
(Phwong phép thir ham lugng sunfua dioxit caa khong khi).

ASTM D3195, Practice for rotameter calibration (Thuc hanh déi v&i hiu chudn luu luong ké).

ASTM D3249, Practice for general ambient air analyzer procedures (Thuc hanh d6i véi quy trinh phén
tich khdng khi xung quanh).

ASTM D3609, Practice for calibration techniques using permeation tubes (Thuc hanh di véi ky thuat
hiéu chuan st dung éng tham)

ASTM D3631, Test methods for measuring surface atmospheric pressure (Phuong phép thir dé do 4p
suat khéng khi bé mat)

ASTM E2251, Specification for ASTM Liquid-in-glass thermometers (Yéu cau ky thugt déi véi nhiét ké
thay tinh-Iong ASTM),

3 Thuat ngi va dinh nghia

Tiéu chudn nay ap dung cac thuat ngl va dinh nghta néu trong ASTM D1356.

4 Tém tat phwong phap

44 Phuwong phap nay nhdm Ay dwoc méu trong khodng thei gian lya chon (vi du 2 h) béng phuong
phap thli céng hodc s dung may Idy mau tw ddng. Mau khi dugc hap thy vao 10 mL dung dich hép
thu trong b tao bot khi.

4.2 Dung dich hdp thu dwoc dua dén phong thir nghiém dé phan tich so mau do phan (ng gitra
mercaptan thu dugc va N,N-dimetyl-p-phenylendiamin.

5 Y nghia va (ng dung

Mercaptan 14 chit gay mui kich ¢ng & ndng dd thAp va gay doc & ndng dd cao. Chat ndy dwoc phat
thai ra tir ngudn dia nhiét, cac qua trinh ¢éng nghiép va céac co s& ché bién thc phdm. Mercaptan voi
ndng d6 nhd thwdng duge thém vao khi thién nhign va khi hoa Idng (LPG) va rét tét cho muyc dich an
toan.
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6 Cantro

6.1 Phan Gng N,N-dimetyl-p-phenylendiamin ciing thich hgp d& xac dinh hgp chét chiva sunfua khac
k& ca hydro sunfua va dimetyl disunfual. Can tr& tiém tang tlr cac hop chét nay 1a dic biét lon, vi tat
ca cac hop chét ndy thdng thwdng cling ton tai trong cac phat thai cong nghiép. Liya chon nhitng didu
kién tao mau va do dé hap thy tai buéc song thich hop s& lam gidm nhidu tidm tang cla hydro sunfua.

6.2 Hydro sunfua, néu c6 trong mau khi, co thé lam dyc dung dich hap thy mau. Két tha nay phai
dugc loc trude khi phan tich. Mdt nghién ctru cho thdy rdng 100 pg H2S cho mau mercaptan twong
dwong véi 1,5 ug dén 2,0 yg mercaptan®., Mt nghién clu khéc béo céo khdng do dugc do hép thu tai
buéc séng 500 nm khi cd 150 g hydro sunfua 41,

6.3 Dép (rng dwong lwgng gan dang thu duoc tlr san phdm thdy phan dimety! disunfua, hé sb hép thy
phan t& déi voi san phdm phan (:ng amin-mercaptan & 4,4 x 10° va san phdm phan (tng amin-dimety!
disunfua la 5,16 x 10° Pl, Can tr& do dimetyl disunfua da dwgc x4c dinh bang thyc nghiém. Nong do
dimety! disunfua 0,6 ppm (theo thé tich) va 1,0 ppm (theo thé tich) cho tin higu phan hdi tuong (ng 1a
0,4 ppm va 0,8 ppm metyl mercaptan (theo thé tich) .

6.4 Nong do sunfua dioxit t&i 250 pg khdng gy anh hudng dén sy phat trién mau tham chi khi ldy
mAu thir khong khi co chira 300 ppm SO; (theo thé tich).

6.5 Nito dioxit khdng gay can tr& véi ndng @6 700 ug NO; khi ldy mAu khong khi ¢o chira 6 ppm.
Nong d§ NO; cao hon gay ¢an tré dwong khi cd mat mercaptan, nhung khdng gy cén trd khi khong
cd mercaptan. Nong dd NO; ting cao nhu vay la khdng co thirc va khong gap phai trong khéng phi
xung quanh ngoai tri¥ trong viing 1an c4n clia khu viee ¢6 sy cd.

6.6 Dung dich th(y ngan axetat st dung phai khdng chiza ion thiiy ngan. Néu c6 ion thiy ngan, dung
dich sé& bj dyc khi thudc thtr cd chra ion clorua dwoc bd sung trong bude cudi cling clia qui trinh phén
tich.

7 Thiét b va dung cy
7.1 Thiét bj ldy miu
7.1.1 BO hip thy, loai tao bgt nhd lam béng thiy tinh frit xép thé.

7.1.2 Piu ldy miu khéng khi, lam bang TFE-flocacbon, polypropylen hodc éng thiy tinh cd ddu 1am
bing polypropylen hodc phéu thdy tinh.

7.1.3 Bdy hoi nwéc 1am bing thiy tinh, hodic éng polypropylen ¢6 hai 16, L8 vao déng kin dwoc 13p
khit v&ri 8ng dén kéo dai téi day cla by. Bo ndy dwoc nhdi sdn than hoat tinh 16 mesh dé ngan ngtra
hoi 4m di vao. Than hoat tinh can phéi thay méi hang tuén,

7.1.4 Phin loc, mang loc kich thwéce 16 0,8 um dén 2,0 um,
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7.1.5 Bom, c6 kha nang duy trl diéu kién chan khdng hon 70 kPa (0,7 atm) tai lwu lwong dong quy
dinh.

7.1.6 Thiét bj kiém soat dong, van kim ¢ thé duy tri luu [wong dong khong ddi (+ 2 %). Bao vé van
kim khoi bui va hoi 4m tai 1i vao.

7.1.7 Lwu lwgng ké, c6 khodng hoat @dng tir 0 L/min Gén 2,5 Lmin.

7.1.8  Nhiét ké, Nhiét ké ky thuat s6 chinh xac trén co s& cdm bién dién tl nhiét, nhiét dién tro, cap
nhiét hodc nhiét ké thiy tinh chira chét Ing hiu co, thda méan yéu ciu ky thuat clia ASTM E2251, déap
{rng y&u cau ng dung co thé phwong phap ndy dwec st dung.

719 Ap ké, co kha nang do tai 4p sudt khong khi £ 0,5 kPa (4 Torr), thda man yéu clu ctia
ASTM D3631.

7.1.10  Béng hd bam gi¢r hodc ddng hd, dd chinh xac t¢i + 1 s/24h.

7111  BO tri-cac bd phan cdu thanh cla hé thdng lay mdu dugc trinh bay trong Hinh 1 a) cla
ASTM D2914.

7.2 Thiét bi hidu chudn: Phuong tién tao khdng khi chudn dang hoc st dyng co' cdu thdm. Khi pha
lodng va dong pha loang du phai dugc loc qua than hoat tinh & ngan nglva lvgng mercaptan nhd tudn
hoan (Xem ASTM D 3609).

7.3 May so mau hodc may quang phd, (& 500 nm), str dung cuvet c6 dd day 2,5 cm hoac 5,0 cm dé
dat dwoc d6 nhay phi hop.

8 Hoéa chéat va vat liéu

8.1 DJ tinh khiét cia thube thir: S dung héa chét cp tinh khiét phén tich trong tat ca cac phép
thir. Néu khdng cé quy dinh riéng, thi st dung cac hda chat co dd tinh khiét trong dwong nhung khong
dwgc lam gidm dd chinh xac clia phép thie.

8.2 D3 tinh khiét clia nwdc: Néu khong co cac quy dinh rigng, thi nwéc dwgc dé cap dén trong tiéu
chuén nay 1& nwéce thude thi, loai (Il nhie quy dinh tai TCVN 2117 (ASTM D1193).

8.3 Cac dung dich phai dwgc bdo quan trong td lanh khi khong si¥ dung.

8.4 Dung dich amin-axit clohydric, dung djch gdc: Héa tan 5,0 g N,N-dimetyl-p-phenylendiamin
hydroclorua (p-aminodimetylamin hydroclorua) trong 1 L axit clohydric dam d&c (HCI). Bao quan trong
t lanh, tranh 4nh sang. Dung dich nay bén trong It nhét 6 thang.

8.5 Dung dich Reissner, Hoa tan 67,6 g sét clorua ngdm 6 phan t& nwéc (FeCls.6H;0) trong nwéc
cét, pha loang thanh 500 mL va tron d&u véi 500 mL axit nitric (HNOs) chiza 72 mL axit nitric dam dac
(khéi lrong riéng 1,42), da dwoc dun séi. Dung dich ndy bén trong it nhét 3 thang.

8.6 Thudc thir phat trién mau, Tron 3 thé tich dung dich amin vé&i 1 thé tich dung dich Reissner.
Chuén bj méi dung dich nay cho méi dot xac dinh.

8



TCVN 10026:2020

8.7 Dung dich hap thy, Hoa tan 50 g thdy ngén axetat Hg(CH;COQ), trong 400 mL nudc cét va bd
sung thém 26 mL axit axetic lanh (CHaCOOH). Pha loang thanh 1 L. Thiy ngén axetat phai khdng
chira muéi thlly ngan hda trj mdt G& ngan nglra két tia clia thiy ngan clorua trong qué trinh tao mau.
Thiy ngan axetat tinh khiét hda hoc ddi khi ¢6 chira thly ngén hoa trj mét. Xac dinh do tinh khiét cla
tirng chai thGy ngan axetat bang cach thém 3 mL axit clohydric dam dac vao 3 mL thily ngan axetat
5 %. Néu dung dich bi van duc, thi loai bd chai thlly ngan axetat do.

Canh béo - Dung dich hip thy va mudi thiy ngén rat dgc. Tranh tiép xdc véi da va dic bigt chi
y tranh tiép xic véi mat. Tranh 1am phat sinh byi hodc hit phai bui. Rira tay sau khi stv dung. é
xa thye pham. Khéng dwoc nudt.

8.8 Chi metyl mercaptua, cho khi metyl mercaptan (CH3SH) trong bé syc khi vao dung dich chi
axetat Pb(CHsCOO), 10 % trong ti hat U, Thu Iy tinh thé mau vang baing cach lgc chan khong, rva
bang nwéc cat va sdy khd qua dém trong ti sdy chan khéng & 45 °C. Bdo quan tinh thé trong binh
chan khéng kin & noi téi. Mot phén t&r mercaptua nay twong dwong véi 2 phan tr mercaptan. Chi
mercaptua c6 thé mua s&n ngoai thj treong, ndu can.

Cénh bao - Khi metyl mercaptan cwc ddc. Néu phoi nhiém & mirc do nhiéu, con ngwdi sé mét
khiru giac.

8.9 Dung dich chudn chi mercaptua dam dic. Can 156,6 mg chi mercaptua tinh thé va hoa tan
trong 100 mL dung dich hap thy thly ngan axetat 5 %, dung dich ndy chira twong dwong 500 pg metyl
mercaptan/mL.

8.10 Dung dich chuén mercaptan lodng. Pha loing 2 ml dung dich chudn dam d&c thanh 100 mL
véi dung dich hap thy thily ngan axetat 5 %. Dung dich ndy chira twong dwong 10 g CHaSH/mL.

8.11 Thiét bj thdm mety! mercaptan, voi tc d§ thdm phl hgp véi dong pha loang va ndng do dw
kién. Vi dy; xem dwoi day.

Ndng dd Téc d6 thdm yéu cau
10 ppb (theo thé tich) 2 L/min 40 ng/min
100 ppm (theo thé tich) 1 L/min 200 ng/min

9 Canh bao vé an toan

9.1 Thiy ngan, dung dich hép thy chira mudi thily ngan. Can dé phong khi sit dung nhw trinh bay
trong 8.7.

9.2 Qui trinh thai bd duec trinh bay trong Phuy lyc A.3, ASTM D2914.
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9.3 Binh khi nén va éng thdm. Céc dng thdm va khi nén chudn chi dugc xt Iy va bao quan & noi
théng thoang. X Iy khong ding cach dbi v&i binh khi nén c6 thé gay nd. Viéc gidi phéng khi tro nhanh
chéng co thé din dén ngat the. Khi nén hd tro qua trinh dét chay.

9.3.1 Binh khi nén c6 th& dwoc dung trong phuong phap nay dé chudn bj thude thir hodc khi chudn.
Bién phap phong nglra dng chira metyl mercaptan duwgc trinh bay trong 8.8.

9.3.2 Céc bién phap phong nglra chung vé xi Iy va b&o quan binh khi nén dugc trinh bay trong
ASTM D3249,
10 LAy miu

10.1  Quy trinh iy méu dugc md ta ddi voi chu ky 1y mAu 2 h. Téc do 1Ay mau va thoi gian 1y miu
khac nhau ¢6 thé dwoc lwa chon dé phit hop v6i cac yéu cdu fiéng, nhung thé tich mu va leu lugng
phdi dwoc diéu chinh dé duy te tinh tuyén tinh gitka d6 h4p thy va ndng do trong khodng ddng hoc clia
quy trinh so mau.

10.2 Do nhiét do clia khdng khi tredre va sau khi ldy mau.

10.3 Do ap sudt khdng khi trong qua trinh 14y mau theo ASTM D3631.

11 Hiéu chudn va chuin héa

11.1 Thiét bj ldy mau: Hiéu chudn luu lwgng ké trude va sau khi sr dung theo ASTM D3195.

11.1.1 Biém roi didu chinh ap suét cda leu lwong ké phai dwgc duy trl nhu nhau trong qué trinh Ay
mau va hiéu chudn.

11.2 Khdng khi chuan: Xem ASTM D3609 vé& chudn bj khdng khi chudn st dung thiét bi higu chudn
va dyng cy thdm.

11.2.1 Hiéu chudn cac thanh phan cu thanh thiét bj higu chudn va dung cu thdm theo ASTM D3609
trwedre va sau khi st dung.

11.3 DBwéng chuin

11.3.1  N&m miu khéng khi chudn phit hop theo 12.1. Ham lugng mercaptan clia khéng khi chudn
c&n phai ¢6 cwdng d6 mau clia dung dich phan tich cudi ciing cach déu nhau trén toan khoang dong
hoc clia quy trinh phan tich. Mot trong ndm mau khi chuén phai 1a mau trdng, dugc tao ra bang cach
thao bd thiét bj thAm hozic khdng cho di qua thiét bi tham.

11.3.2 Phan tich dung dich theo 12.2.

11.3.3 Chuén bj duérng chudn cia khéi lwgng tdng clia mercaptan thu dugce véi do hép thu cla mau,
stv dyng phwong phép binh phuong tdi thiéu.

10
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11.4 M4u kiém tra diém hodc mau danh gia dwoc chudn bj bang cach phan tich dung dich chuén
mercaptan pha loing d& duwec chudn bj trong 8.10. Trong mudi mau khéng khi, tdi thidu phan tich hai
méu dénh gia.

11.4.1 Ding pipet thich hep Iy phan mAu dung dich pha loang chi mercaptua vao day binh dinh mtrc
25 mL, pha loang béng 15 mL dung dich hép thu thdy ngan axetat 5 % va dé& phat trién mau giéng nhw
dbi véi mau. Mu tréng dugc chudn bj theo cach gidng nhw trén nhung khdng bd sung chi mercaptua.
Xac dinh do hap thy tai 500 nm so véi mAu triing khong chira mercaptan.

12 Cach tién hanh

12.1 Thu thdp mau: Thu thap mau bdng cach suc khi qua 10 mL dung dich hap thy trong b syc khi
tai toc do do dugc tir 0,6 Limin dén 2,0 L/min trong khoang thoi gian lwa chon dén 2 h.

122 Phan tich: Chuyén dinh lwgng méu tir bd syc khi vao binh dinh mec 25 mL va pha logng dén
khodng 22 ml bing nwéc cat da dwgc ding dé trang binh thiy tinh va binh tao khi. Thém 2 mL thudc
thir tao mau méi dugc chudn bj, pha lodng dén thé tich véi nudc cit va lic ddu. Chudn bi mau tring
theo cling cach thirc st dung 15 mL thily ngan axetat 5 % khong hat khdng khi di qua va 2 mL thube
thtr tao mau, pha loang dén 25 mL. Sau 30 min, do d6 hap thy tai 500 nm bang may quang phd so v&i
dung dich tréng khéng chira mercaptan.

13 Tinh toan két qua

13.1 Tinh tha tich khdng khi da lay mau & didu kién tiéu chudn 25 °C va 101,3 kPa (1 atm) nhw sau:

P 29815
V’=thxﬁ3—x—~—r—-- (M
Trong d6
vV, 13 thé tich khi tai diéu kién tidu chuén, L;
Q 14 Iy lwgng trung binh, L/min;
t 4 thoi gian ldy mau, min
P 14 4p suét khdng khi trung binh, kPa
T la nhiét do trung binh clia mau khi, K

101,3 13 &p suét ctia khong khi chudn, kPa,
298,15 1a nhiét do cla khong khi chuan, K
13.2 Tinh ndng d6 cla tdng mercaptan trong khong khi nhu sau

Mecaptan, ug/m’ = Ax1000/7, (2)

"
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Trong d6

A la khéi lvgng clia mercaptan doc dwgrc tir dwdng chudn, pg
1000 14 hé s chuyén ddi, L/m

13.3 Xem ASTM D1914 v& phwong phap chuyén ddi tir ym/m?® sang ppm (theo thé tich).

14 B9 chum va dd chéch

Do léch chudn trong dbi déi voi bdn mercaptan tir metyl mercaptan dén hexyl mercaptan ndm trong
khoang tir 0,0 % dén 2,6 % . D§ 1&ch chudn tvong ddi tang theo khdi lwgng phan tlr clia mercaptan.

12
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