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Mady sdc ky khi la thiét bi quan trong trong linh vu'c phdn tich héa hoc néi chung va phan tich thanh phan dau khi
néi riéng. Dd c6 rdt nhiéu phuong phdp dua ra cdch tinh thanh phdn cdc chdt khi vé co (non-hydrocarbon) nhu: CO,,
CO, N, He, H, O,, Ar... bdng cdch str dung sdc ky khi véi ddau do TCD. Tuy nhién, su hién dién dong théi cia cdc cdu tir
khi O, va Ar trong mdu c6 thé khién viéc phan tich thanh phan hai loai khi nay khéng chinh xdc. Qua cdc nghién citu,
phan tich va ddnh gid, nhém tdc gia da buéc dau thanh céng trong viéc phdn tich dinh tinh ciing nhu dinh luvong mét
cdch chinh xdc déng théi thanh phdn khi Ar va O, trong hén hop khi tu'nhién béng cdch sir dung mdy sdc ky khi ddu dé
TCD véi khi mang N,. Ddy dugc xem la mét gidi phdp mang tinh dét phd trong diéu kién Viét Nam chua c6 mét don vi
nao cé6 kha ndng phan tich thanh phdn Ar bdng phuong phdp sdc ky khi.

Tirkhoa: Phan tich argon, dau do, thanh phan khi tu nhién, phan tich PVT, sdc ky khi, phan tich hop chdt non-hydrocarbon.

1. Giéi thiéu

Sac ky la mot trong nhiing phuong phap phan tich
thanh phan héa hoc phé bién nhat va hiéu qua nhat hién nay
[1,2]. May sac ky khi la cdng cu rat hitu ich va hiéu qua trong
viéc phan tich thanh phan cac mau dau va khi. Hai dau do
phé bién dugc duing hién nay trong phan tich dau khi la dau
do ion héa ngon Ita (FID) - phan tich cac chat khi hitu co va
dau do do d6 dan nhiét (TCD) - chti yéu phan tich methane,
ethane va cac chéat khivo ca. Tuy nhién, do tinh chat cia O, va
Ar c6 kha nhiéu diém tuong déng nén viéc phan tich déng
thai thanh phan hai khi trén khd thu vi. V& nguyén tac, O, rat
dé dugc phan tich dinh lugng véi diéu kién la mau khéng co
khi Ar hay n6i cach khac khi Ar va khi O, do hai chat nay c6
céc gia tri vé do dan nhiét va do nhét tuong duong nhau nén
trén sc ky d6 hai chat nay thé hién & 1 peak [3].

Tu nhiing ndm 60 cla thé ky XX, cac nha khoa hoc
da quan tam dén viéc phan tich dinh lugng thanh phan
Ar. Nam 1996, S.S.Raj va cac cdng su da phat trién mot
phuong phap phan tich déng thai Ar va O, bang phuong
phap sac ky khi stt dung may GC Shimadzu va 2 hé théng
phan tich dong thoi cot gém cot ray phan ti MS 5A (cot
1) va cot ray phan t MS 5A dugc ndi vai cot chia hé xuc
tac Pd/Al (cét 2), tin hiéu sé dugc phat hién va ghi lai bang
dau do TCD, st dung H, lam khi mang (Hinh 1) [4].

Khi mau di qua hé théng cét 1, cot MS 5A sé tach
khong khi thanh 2 peak chinh la hén hop Ar/O, va N,. Hé
théng cot 2 dugc st dung dé tach Ar va 0,.0, sé dugc loai
bé hoan toan nha phan Uing véi H, (khi mang) khi c6 chat
xuc tac la Pd/Al. Do @6, sau khi ra khéi hé théng cét 2, sé
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chi xuat hién 1 peak clia Ar. Thanh phan cta O, va Ar ¢6
thé dugc tinh toan dua trén viéc so sanh két qua dau ra
cUa hai hé théng cot.

Nam 2007, Restek phat trién giai phap phan tich Arva
0, béng phuong phap séac ky khi st dung cot Rt-Msieve™
5A PLOT, véi khi mang He va dau do ion hoa He (HID) [5].
Két qua phan tich dong thai Arva O, la 2 peak ké can nhau
(Hinh 3).

Mét gidi phap khac dugc Agilent Technologies (nha
san xuat may sac ky hang dau thé gidi) phat trién dé phan
tich thanh phan khi Ar va O, vao ndm 2011 stf dung méy
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Hinh 3. Sdc ky dé va diéu kién phan tich mau ctia Restek

Argon
Hydrogen

Oxygen

Hydrogen ‘
A

L

Nitrogen

-

r T T
kL L w

1
Seconds

T
L 50

Hinh 4. Sdc ky d6 va diéu kién phan tich mau cta Agilent Technologies

Bding 1. Diéu kién thuc hién thi nghiém tai phong Mau oi - PVT, Trung tdm Phdn tich
Thi nghiém - Vién Ddu khi Viét Nam
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MicroGC va c6t ray phan t MS 5A 20m, khi mang He [6].
Két qua phan tich cho thdy 2 peak cta Ar va O, ké can
nhau trén sac ky dé véi téng thai gian phan tich trong
khoang 3 phut (Hinh 4).

Tuy nhién, nhém tac gia cho rang céc phuong phép
trén con ¢ nhugc diém va kho khan nhat dinh. Cu thé,
viéc st dung H, lam khi mang nhu phuong phap cua
S.S.Raj [4] can c6 thiét bi phat hién va kiém soat su ro ri
cla H, trong mdi trudng lam viéc, do loai khi nay rat dé
phan ting véi O, gdy n6 va nguy hiém cho con ngudi, tai
san. Hai phuong phap con lai cho két qua 2 peak Arva O,
c6 thai gian luu kha gan nhau nén khéng tranh khoi hién
tugng chéng peak khi chat luong cot giam theo thai gian
phan tich. Diéu nay anh hudng truc tiép dén két qua phan
tich. Ngoai ra, cac thiét bi can thiét cho qua trinh phan tich
nhu dau do HID (phuong phap cla Restek) va MicroGC
(ctia Agilent Technologies) cé gid thanh cao, trong khi nhu
cau phan tich Ar & Viét Nam chua nhiéu dé cac co quan,
cdng ty, trung tam phan tich dau tu.

Véi hé théng may mac, thiét bi hién cé tai phong Mau
I6i - PVT, Trung tdm Phan tich Thi nghiém - Vién Dau khi
Viét Nam, nhom tac giad da tim ra gidi phap phan tich chi
tiéu Ar va O, trong mau khi bang may sac ky khi sir dung
dau do TCD.

Theo nguyén tic hoat dong clia dau do TCD, su sai
biét gilra d6 dan nhiét clia cac cau ti can phan tich véi khi
so sanh (khi mang) sé tao ra tin hiéu. Su sai biét nay cang
I6n, tin hiéu dau ra cang rd nét [2].

Bang 2 thé hién théng s6 vat ly cla cac khi théng
dung [7]. Ty s6 quan hé R-X dugc tinh bang ty s6 cta do
dan nhiét cia ting chat so vai dé dan dién ctia khi X dugc
chon lam khi mang. Trong ky thuat sac ky khi, cac khi nhu
He, N, H, thudng dugc lua chon lam khi mang.

Khi d6 dan nhiét ctia mot cau ti chat cao hon do dan
nhiét cGia khi mang (R-X>1) thi tin hiéu sé thé hién & peak
am, va nguac lai, khi d6 dan nhiét ctia cau ti dé thap han
clia khi mang (R-X<1), tin hiéu sé thé hién la peak duong [2].

Dua trén tinh chat nay, nhém tac gia nhan thay, khi s
dung khi mang He thi Ar va O, cing c6 R-He<1 va c6 do
nhét gan bang nhau nén khi ra khéi cot phan tich, 2 tin
hiéu nay sé thé hién & cng 1 peak (Hinh 5). Khi thay khi
mang bang N,, O, cho tin hiéu sé thé hién peak am va Ar
sé thé hién peak ducng (Hinh 6).

2.TinhtoantyléArvaO,

Ty lé thanh phan (%) cta Ar dugc tinh toan dya vao
dién tich thu dugc khi chay phan tich bang khi mang N..
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Bding 2. B ddn nhiét va d6 nhdt cia mdt s6 chdt tai 250°C
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Hinh 6. Sdc ky dd khi chay bang khimang N,

Bding 3. Thanh phdn % (theo mole) ciia Ar trong cdc mau khi

Ky hiéu mau Ar (% mole)
Mau 1 4,8836
Mau 2 9,8224
Mau 3 0,5781
Mau 4 1,0470
Mau 5 2,1936

Bdng 4.1y 1€ 0, trong cdc mdu khi
Ky Teu Ao2+ar Aar Ao2 Ty1é 0
mau (%)
Méu 3 8391,605 1238,588 7154,032 3,9516
Mau 4 8887,665 2243,022 6590,868 3,6406
Mau 5 9200,58 4699,489 4501,091 2,4862

Ghi chii: Mdu 1 va Mdu 2 khdng c6 Ar

Thanh phan ctia O, sé dugc tinh khi chay bang khi mang He
sau khi loai trir phan déng goép clia Ar trong téng dién tich cla
hai cau tar.
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Ty & (theo mole) cta Ar va O, dugc xac dinh theo
phuong phéap ngoai chuén [8] va dugc tinh theo céng
thic sau:

Aj x xj

mole% = ————
JMOteTe = STD

Trong do6:

j, mole%: Ty |& (%) theo mole clia ciu td j trong hdn
hop;

Aj: Dién tich peak cla cau t j trong hén hop;
xj: Ty 1€ (%) theo mole clia cau t& j trong mau chuén;

Aj - STD: Dién tich peak cla ciu tl j trong mau
chuéan.

2.1. Ty Ié thanh phan Ar trong cdc méau khi

Ty I& thanh phan (%) Ar trong cac mau khi dugc tinh
toan nhu Bang 3.

2.2.Ty Ié O, trong cdc mdu khi

Tién hanh chay mau khi chuan c6 chiia 1% O, va
mau khi chuén chifa dong thai 1% O, va 1% Ar st dung
khi mang He.

Dién tich peak clia mau khi chiia 1% O,

A =1810,4

02-STD

Dién tich peak ctia mau khi chtta 1% O, va 1% Ar:

A =3952,746

(02+Ar)-STD

Do do, dién tich peak ctia mau khi chira 1% Avr:

A =A A =3952,746 - 1810,4 =2142,346

'Ar-STD (02+Ar)-STD ~ 02-5TD

A A va

Ar-STD’ * }(02+Ar)-STD
sé tinh dugc ty

Dua trén cac s6 liéu %Ar, A, .,
téng dién tich peak cdia Arva O, A
lé O, trong cac mau khi (Bang 4).

(02+Ar)

3. Xac dinh d6 chinh xac, do tin cay, do tai lap

3.1. D6 chinh xdc va dé tin cdy

Trong nghién cttu nay, nhom tac gia tién hanh phan
tich thanh phan dua trén hén hgp mau khi chudn cé
néng do Ar 1% (theo mole) bang phuong phap ngoai
chuén. Trong thuc t& ham lugng cta Ar trong méau khi
tu nhién thudng & néng d6 rat thap (ti ppm dén dudi
1%) nén d6 chinh xéac va do tin cay ctia phép do trong
trudng hop nay cé thé chip nhan dugc. Mt khac, do
chinh xac clia phuong phap cang cao khi n6ng d6 cuda
O, trong mau phan tich cang nhé do su tach biét 2 peak
Arva O, cang r6 rang.
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3.2. D6 tdildp

Dua vao céc két qua phan tich thu dugc, cac két qua
tinh toan cho thay phuong phap phan tich trén déu cho
gid tri RSD thdp hon gid tri TRSD Ung v&i mau khi chira 1%
Ar va cdc mau tir Mau 1 dén Mau 5.

4. Két luan

Vi trang thiét bi hién c6 tai phong Mau 16i - PVT,
nhém tac gid da thanh cong trong viéc phan tich dinh
luong Ar (tUr ppm dén 1%) trong mau khi tu nhién bang
viéc sir dung may GC Agilent 7890A, két hop vai dau do
TCD va khi mang N,. Két qua sac ky d6 cda Ar va O, dugc
tach thanh 2 peak riéng biét, ré rang va c6 d6 lap lai cao &
cac ndng d6 khac nhau.

Trong nghién cru nay, nhom tac gia chi tién hanh
phan tich cac mau khi c6 néng dé Ar 1% (theo mole),
tuang duong ham lugng clia Ar trong mau khi tu nhién.
Trong trudng hgp phan tich thanh phan Ar & cac néng
dé cao hon can c6 thém cac mau khi chudn Ar & néng do
muén khao sat va tién hanh thém cac thi nghiém danh
gia do chinh xac, d6 tin cay, dé tuyén tinh clia cac phép do
m&i dua ra dugc két luan chinh xac.

Thanh céng trong viéc phan tich dinh lugng Ar khi c6
mat déng thai khi O, trong hon hop khitu nhién gitp VPI-
Labs chd déng thai gian phan tich mau cho cac nha thau,
kiém soat dugc két qua phan tich; kiém tra, danh gia lai
két qua phan tich khi can thiét... trong béi canh tai Viét
Nam chua cé cac don vi thuc hién chi tiéu phan tich nay.

Tuy nhién, day chi la giai phéap tinh thé do chat lugng
phan tich phu thudc rat I6n vao chat lugng cot. Theo thoi
gian st dung, chat lugng pha tinh cta cot giam, thai gian

luu clia cac chat sé tién dén gan nhau hon va dan dén hién
tugng chéng lan peak (overlap), lam giam d6 chinh xac.
Do d06, trudc khi tién hanh phan tich can thuc hién viéc
danh gia chat lugng cot cling nhu chudn hda thiét bi phan
tich. Trong tuong lai, khi nhu cau phan tich ham lugng Ar
trong nudc tang, viéc dau tu thiét bi phan tich hién dai
nhu da dé cap la can thiét.
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Argon analysis in oxygen mixture using TCD detector with
nifrogen carrier

Summary

Dang Tuan Nhat, Dang Ngoc Thuy, Nguyen Manh Hung
Vietnam Petroleum Institute

Gas chromatography (GC) plays the most important role in chemical analysis, especially in oil and gas composi-
tion analysis. There were some methods to analyse the composition of non-hydrocarbon such as CO,, CO, N, He, H,,
0, Ar... using GC with a Thermal Conductivity Detector (TCD). With the samples containing both argon and oxygen,
the detection of them can be inaccurate. In the studies, an acceptable method for the analysis of argon and oxygen
is successfully developed based on a GC with TCD detector and nitrogen (N,) as carrier gas. This is the first time the
method of analysing Ar content in GC using TCD dectector with N, as carrier is discussed in a study in Vietnam.

Key words: Argon analysis, TCD detector, gas composition, PVT analysis, gas chromatography, non-hydrocarbon analysis.
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