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L&i néi dau
TCVN 12047-3:2017 hoan toan tong duong voi ISO 6974-3:2000.

TCVN 12047-3:2017 do Ban ky thuat Tiéu chudn quéc gia TCVN/TC193 San phdm khi
bién soan, Téng cuc Tiéu chudn Do Iwdng Chét legng dé nghj, Bo Khoa hoc va
Cong nghé cong bb.

BO TCVN 12047 (ISO 6974) Khi thién nhién — Xéac dinh thanh phén vé dé khéng
dam bao kém theo bang phurong phép séc ky khi, bao gém céc tiéu chudn sau.

- TCVN 12047-1 (ISO 6974-1), Phan 1: Huéng din chung va tinh toén thanh phan;
—  TCVN 12047-2 (ISO 6974-2), Phén 2: Tinh d6 khéng dam béo,

—  TCVN 12047-3 (ISO 6974-3), Phan 3: X4c dinh hydro, heli, oxy, nito, cacbon dioxit
va céc hydrocacbon Ién dén Cs str dung hai cét nhoi,

- TCVN 12047-4 (ISO 6974-4), Phan 4: X4c dinh nito, cacbon dioxit va céc
hydrocacbon Ci dén Cs va Ce. di v6i hé théng do phong thlr nghiém va do
truee tuyén sir dung hai cét;

- TCVN 12047-5 (ISO 6974-5), Phin 5: Phuong phép déng nhiét dbi véi nito, cacbon
dioxit, c4c hydrocacbon C; dén Cs va c4c hydrocacbon Ce;

- TCVN 12047-6 (ISO 6974-6), Phén 6: X4c djnh hydro, heli, oxy, nito, cacbon dioxit
va céc hydrocacbon Cy dén Cs st dung ba cjt mao quan.
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L& gidi thigu

Tiéu chuén nay md ta phurong phap chinh xac va tin cay dé phan tich khi thién nhién, cho phép xac dinh
thanh phan cla khi thién nhién. D ligu thanh phdn nhan dwoc st dung dé tinh nhiét tri, ty khdi va
chi s6 Wobbe,

Phwong phéap ndy yéu cau st dung hai cit, dwgc dwa vao mdt hodc hai séc ky khi. Cac thanh phén
rira gidi cla cdt thir nhét dwgc phat hién bdi detector ddn nhiét (TCD). Cac thanh phan rira giai cua cft
thir hai dwoc phat hién Ian lwgt bdi TCD va detector ion héa ngon Itea (FID).

Néu hai c6t dugc dat vao mot sic ky cac didu kién séc ky khi duge md ta trong phy lyc tham khao A.

Tiéu chuan nay quy dinh mét trong nhirng phwong phap ¢6 thé dwoc st dung d& xac dinh thanh phan
clia khi thién nhién TCVN 12047-1 (ISO 6974-1) va TCVN 12047-2 (ISO 6974-2).



TIEU CHUAN QUOC GIA TCVN 12047-3:2017

Khi thién nhién - Xac dinh thanh phan véi dé khong dam bao
kém theo bang phwong phap sac ky khi

Phan 3: Xac dinh hydro, heli, oxy, nito, cachbon dioxit va cac
hydrocacbon Ién dén Cs st dung hai cét nhoi

Natural gas — Determination of composition with defined uncertainty by gas chromatography —

Part 3: Determination of hydrogen, helium, oxygen, nitrogen, carbon dioxide and hydrocarbons
up to Cg using two packed columns

1 Pham vi ap dyng

Tiéu chun nay quy dinh phurong phap séc ky khi si dyng hai cdt nhdi dé xac dinh ham lwgng cia heli,
hydro, oxy, nito, cacbon dioxit va cac hydrocacbon tir Cy dén Cs trong cac méu khi thién nhién.
Phwong phap nay c6 thé ap dung ddi vi cac phép xac dinh thye hién truc tuyén (on line) hoic trong
phong thir nghiém. Phwong phap nay c6 thé ap dung déi véi phép phan tich khi ¢6 chira cac thanh phan
trong c4c dai phan mol dugc néu trong Bang 1 va khong chira bt ky hydrocacbon condensat nao. Nhirng
dai nay khong dai dién cac gidi han phat hién, ma dai dién cho nhirng gidi han c6 46 chym cia
phuong phap da cong bd ap dung. Mac du mét hodc nhiéu cdu tl trong mau c6 thé khong phat hién
dwgc, nhung van ¢6 thé ap dung phwong phap nay.

Tiéu chudn nay dugc ap dung cling véi TCVN 12047-1 (1SO 6974-1) va TCVN 12047-2 (ISO 6974-2).

Bang 1 - Cac dai irng dung

Ciu tir Dai phan mol, %

Heli 0,01 dén 05
Hydro 0,01 dén 05
Oxy 0,1 dén 05
Nitor 0,1 dén 40
Cacbon dioxit 0,1 dén 30
Metan 50 dén 100
Etan 0,1 dén 15
Propan 0,001 dn 5
Butan 0,0001 dén 2
Pentan 0,0001 dén

Hexan dén octan 0,0001 dén 05
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2 Tailiéu vién dén

Céc tai liéu vién dan sau 1a cin thiét cho viéc ap dung tiéu chudn nay. D4 véi cAc tai lidu vién din ghi
nam cdng bd thi 4p dung phién ban dwoc néu. DI véi cac tai liéu vién din khdng ghi ndm céng b thi
p dung phién ban méi nhét, bao gom ca cac slva dbi, bd sung (néu co).

TCVN 12047-1:2017 (ISO 6974-1:2012), Khi thién nhién — X4c dinh thanh phan va dé khéng dam béo
kém theo bang phuong phap séc ky khi — Phén 1: Huéng dén chung va tinh thanh phén

TCVN 12047-2:2017 (ISO 6974-2:2012), KhI thién nhién — X4c dinh thanh phén va do khéng dém béo
kém theo bdng phuong phép séc ky khi — Phén 2: Tinh do khéng dam béo

ISO 7504, Gas analysis — Vocabulary (Phén tich khi - Tir vung)

3 Nguyén tic

Phép xac dinh nito, cacbon dioxit va cac hydrocacbon tir Cy dén Cs bang séc ky khi si dung hai cot
séc ky. Cot ray phan tlr 13X gén két voi detector dén nhiét (TCD) duoc sir dung dé tach va phat hién
hydro, heli, oxy va nito, va cdt Porapak R gén két véi TCD va detector ion h6a ngon Iiva (FID) lién tiép
dwoc st dyng dé tach va phat hién nito, cacbon dioxit va cac hydrocacbon tir Cy dén Cs. Tién hanh
hai phép phén tich ddc lap va cac két qua dwoc tap hop lai.

Néu oxy duoc phat hién tai phdn mol 16n hon 0,02 % khi str dung ¢t ray phén ti, thi sau do gia tr nito
phai dugc lay tir phép phan tich ray phan t&r. Néu phén mol clia oxy nhé hon 0,02 % va gia st ring
hydro khdng cé mét trong mau khi, gia trj nitor c6 thé dwoc lay tir phép phan tich diing Porapak R.

Cac két qua dinh Iwgng dat dwgc bing cach xac dinh dap (ng clia detector TCD véi cac hén hep khi
chuan va st dung hé sé dap (ng twong dbi cia detector FID.

Két qua thanh phan c4u t&r clia khi thién nhién dwec chudn héa vé 100 %.

4 Vit liéu

4.1 Do6i voi phép xac dinh heli, hydro, oxy va nito, (tach trén cot ray phan ti 13X) bao gdm cac
nguyén vat liéu dwdi day

4.1.1 Khi mang argon, dd tinh khiét > 99,99 %, khdng c6 oxy va nuéc.

Néu d tinh khiét ctia khi nhé hon dé tinh khiét quy dinh, cin phai kiém tra d& dam bao ring loai tap chét
khong can tr& phép phan tich. Tham chi néu cac khi mang argon va/hodc heli ndm trong quy dinh
ky thudt, lai c6 mgt vai cac tap chét cé6 mit trong khi cé thé can tr& phép phan tich. Trong cac
treong hop nay, vide tinh ché thich hop la can thiét,

4.1.2 H&n hop khi chuin-cng tac (WRM), bao gdm:

4.1.21 Cac hdn hop khi c6 chira heli va hydro véi nito’ hozic argon lam khi nén.
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4.1.2.2 Cac hdn hop khi c6 chira oxy va nito v&i argon tam khi nén.
CHU THICH 1: CAin than d& tranh tredng hop hén hop khi c6 thé gay nd.

CHU THICH 2: Trong trwéng hop phan tich chi str dung mat thiét bj, WRM co oxy va nito 4 cac cau tlr va argon la
khi nén c6 thé duge thay thé bang oxy véi nito Ia khi nén. Béing cach bb sung heli vao WRM khi nay cing co thé
duoc str dung cho hiéu chuén hang ngay.

4.2 Di voi phép xac dinh nito, cacbon dioxit va cac hydrocacbon tir Cy dén Cs (téch trén cot
Porapak) bao gdm cac nguyén vét liéu dwdi day

4.2.1 Khi mang heli, d6 tinh khiét > 99,99 %, khdng c6 oxy va nwéc.

4.2.2 Hbn hop khi chudn-cong tic (WRM), gdm cé cac hén hop khi da cau tir c6 chira nito, cacbon
dioxit va cac hydrocacbon tir C dén Cs (tlly chon dén Ca)

Vi dy vé& thanh phan ctia hdn hop khi chuan-cdng tac dwec néu trong Bang 2.

Bang 2 - Vi dy vé thanh phin cua hén hop khi chudn-céng tac

Céu tir Phén mol, %
Nito 6
Metan 80,5
Cacbon dioxit 9
Etan 4
Propan 0,5
n-butan 0,5 (tuy chon)

4.2.3° Céac khi FID, bao gdm
a) hydro, 40 tinh khiét > 99,99 %, khéng co cac khi &n mon va cac hop chét hiru co;

b) khéng khi, khdng cb cac tap chét hydrocacbon.

5 Thiét bj, dung cu
5.1 Hé théng séc ky khi (GC) phong thi» nghiém, bao gbm hai cjt, mdt cét ray phén t 13X va mot cot
Porapak, dwgc chira trong hai 16 c6t hogic cb thé dat trong cung mét 16 cot.

Mau khi dwegc bom vao tirng ¢t bing van mau 6 cdng. Cac dap (ng tin hiu clia cac cau tir trong mau
khi dwoc phat hién khi st¢ dung TCD va/hodc detector FID.

CHU THICH: Mau khi c6 thé duegc bom vao cot Porapak va ray phan ti lién tiép sir dung k¥ thuét phan I4p cit.

51.1 D&i voi phép xac dinh heli, hydro, oxy va nito, cin trang thiét b cing cac thanh phén va
dic didm cy thé sau day.
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5.1.1.1 Sac ky khi, c6 kha ning van hanh chwong trinh nhiét do va dugc trang bi detector TCD va cac
thiét bi cu thé sau day:

a) 1o cot va bo kiém soat nhiét dd, bao gom:

- Lo cét, 6 kha nang duy tri nhiét d6 clia cbt chinh xac 1 0,5 °C trén toan dai nhiét do tir 35 °C dén
350 °C;

CHU THICH 1: D& nhan dwgc nhiét d [a 35 °C khi thir nghiém tai cac nhiét d6 méi trrdng cao, c6 thé yéu
c4u di phang lam mat, vi dy st dung b6 phy tiing lam mat véi cacbon dioxit 16ng hodc nite 1dng

CHU THICH 2: C4c quy trinh thay thé di vé&i phép phén tich trén ¢t ray phan tir 13X dwere trinh bay trong
Phuy luc A,

- B kiém soat nhiét do, bao gdm b I4p trinh tuyén tinh phi hop d& cung cép tdc do gia tang nhiét
d5 1a 30 °C/min trén toan dai quy dinh.

b) bd diéu chinh Ieu lwgng, c6 kha nang duy tri cac téc do dong khi mang thich hop.

5.1.1.2 Dung cu bom, bao gdm bom tiém kiéu phan dong (van l4y mau) c6 kha ning bom 1 mL va c6
kha nang chiju dwoc gia nhiét dén nhiét do cai dat & 110 °C.

Thé tich mau phai duoc I3p lai, sao cho két qua phéan tich clia tirng cau tir ¢6 d9 sai léch khong qua
1 %.

5.1.1.3 C&t, hai cot cling kigu nhéi va co clng kich thuéc.

Cot thr hai thdng thwong dwoc stk dung dé hiéu chinh do trdi trong subt chuwong trinh nhigt do. Néu do
trdi dwoc bu tnir bing may tich phan dién tl, thi cot thie hai 1a khdng can thiét.

Céc cot phai dap (rng cac yéu cu sau:

a) 6ng kim loai, c6 cac déc diém sau day:

ban chéat; thép khdng gi, s6 20 (AISI loai 316), dugc lam sach va tdy mé&

|

chiéu dai: 1m-

dwérng kinh: dwérng kinh trong (i.d.) 2 mm

hinh dang: thich hop véi sic ky khi

ban kinh: thich hgp véi s&c ky khi

CHU THICH: Néu si¥ dyng cdt 3 m, tang nhiét 38 16 cot dén 40 °C (xem Phu luc A).

b) nhdi, ray phan ttr 13X, c& hat tir 150 pm dén 180 um (80 mesh ASTM @én 100 mesh ASTM);
- phwong phap nhdi; bat ky phwong phap nhdi phit hgp ndo mién 1a nhdi cdt ddng déu;

~ luyén cdt: dé& qua dém tai nhiét d6 xép xi 350 °C trong dong khi mang khd mét cach cén than.

CHU THICH: M6t vai dyng cy bom tiém khéng thé xi¥ Iy vé&i nhiét @6 trén 250 °C va la nguyén nhan gay ra cac
vén @& khdng &n dinh.
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5.1.1.4 Detector dan nhiét (TCD)

5.1.2 Dai voi phép xac dinh nito’,' cacbon dioxit va cac hydrocacbon tir Cy dén Cs, thiét bj duoc
trang bi cac thanh phan va d4c tinh cu thé sau day.

5.1.2.1 Séc ky khi, phii hop véi viéc si dung cdt doi, cling véi mot detector TCD va mét detector FID.
a) Lo cOt va bo kiém soat nhiét dg, bao gom:

— Lo cht, cd kha nang duy tri nhiét 3 clia ¢t chinh xac £ 0,5 °C trén toan dai nhiét 46 tir 35°C dén
230 °C;

CHU THICH 1: D& dat dugc nhiét d6 1a 35 °C c6 thé can bd phu kidn lam maét véi cacbon dioxit 1dng hoéc
nito l1éng

— B0 kiém soat nhiét d, bao gdm bd Iap trinh tuyén tinh phi hop @& cung cAp toc df gia tang nhiét
dj la 15 °C/min trén toan dai quy dinh,

b) B§ diéu chinh leu lgng, c6 kha néng duy tri cac téc do dong khi mang thich hop.

5.1.2.2 Dung cu bom, bao gdm bom tiém kiéu phan dong (van Iy mau) c6 kha ning bom 1 mL va c6
kha nang chiu dugc gia nhiét dén nhiét d6 cai gat & 110 °C.

5.1.2.3 Cot, hai cot cling kidu nhédi va c6 cling kich thuwdc.

Cot th hai théng thwéng dwoc st dung dé hidu chinh dd trdi trong sudt chirong trinh nhiét 49. Néu do
trdi dwoc bl trir bing bd tich phan dién i, thi cot the hai la khdng can thiét.

a) Ong kim loai, co c4c dic diém sau day:

—  ban chit: thép khong gi, sé 20 (AIS! loai 316), dugc lam sach va tay m&

- chidudai: 3m

—  dwdng kinh: dwdng kinh trong 2 mm

—  hinh déng: thich hgp vé&i séc ky khi

—  ban kinh: thich hop v&i sic ky khi

b) Cot nhdi Porapak R, ¢& hat tir 150 pm dén 180 pm (80 mesh ASTM dén 100 mesh ASTM);
~ phwong phap nhdi; bt ky phuong phap nhéi phit hep ndo mién la nhdi cot déng déu;

~ luyén cot: d& qua dém tai nhiét 46 x4p xi 230 °C trong dong khi mang khd mdt cach cén than.
5.1.2.4 Cac detector, c6 cac dac tinh sau:

- dbi voi cac chu tlr bao gdm céac hydrocacbon lén dén Cs: duing detector dan nhiét (TCD)

—  déi voi cac hydrocacbon tir Cs @én Ce: dung detector ion h6a ngon itra (FID)
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Etan va propan c6 thé dwoc phét hién bang FID néu phan mol nhd hon 1 %. Trong méi truong hop,

hang sb thoi gian phai khéng I6n hon 0,1 s. Néu Cs dwoc s dung 1am cAu ti chudn, thi C; phai
dwoc phat hién bang FID.

- Céc detector TCD va FID phai dwoc két néi lién tiép (nbi tiép)

CHU THICH: Néu phén mol clia oxy nhd hon 0,02 %, gi tri nito c6 thé dwoc Iy tir phép phan tich Porapak R, gia
thiét ring hydro khéng c6 mat trong mau khi.

6 Cach tién hanh

6.1 Diéu kién van hanh sic ky khi

6.1.1 Doi v&i phép xac dinh heli, hydro, oxy v nito
Cai d5t cac diéu kién van hanh cho thiét bj (5.1.1) nhu sau,
a) Lovacot

— Nhiét 9 bt dau: 35 °C trong 7 min

— Téc dd nhigt do: 30 °C/min dén 250 °C

— Nhiét dd cudi cling: duy tri tai 250 °C trong 10 min

CHU THICH: Céac quy trinh thay thé d& phan tich trén cdt ray phén tir 13X dwgc md 3 trong Phy luc A. Cac thay
ddi trong chwong trinh ¢6 thé cho siz tach tt hon.

b) Téc @b dong khi mang: 10 mL/min argon

¢) Detector: TCD

— Cai d3t theo huwéng dan clia nha san xuét

- Nhiét 5: tir 140 °C dén 160 °C

- Khi mang: argon

6.1.2 Doi voi phép xac dinh nito, cacbon dioxit va cac hydrocacbon tir Cy dén Cs
6.1.2.1 Cac diéu kién ctia sic ky khi

Cai dit cac didu kign van hanh cho thiét bj (5.1.2) nhw sau.
a) Lova cot

~ Nhigt 9 bét dau: 35 °C trong 3 min

~ Tbc 46 nhiét d6: 15 °C/min dén 200 °C

— Nhigt 46 cudi cting: duy tri tai 200 °C trong 30 min

b) Téc a6 dong khi mang: 35 mL/min heli
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¢) Detector:
- Cai 35t theo hirdng dén clia nha san xut
- FID
Nhiét do: tir 290 °C dén 310 °C
Khi mang: heli
- TCD
Nhiét d3: tir 240 °C dén 260 °C
Khi mang: heli
6.1.2.2 Kiém tra tinh én dinh cua cjt
Kidm tra tinh n dinh dwong nén cla cot bing phép thir tring (chay mau tréing).

Khong c6 pic riéng 18 bat ngudn tir mot thanh phén c6 phan mol vurot qua 0,04 %. Néu céc pic In hon
duoc tim thay, 1p lai cac phép thir trng cho dén khi dat yéu ciu. Néu can, chuan bj cac cot méi,
tét nhét tir cac mé khac nhau cia Porapak R.

CHU THICH 1: Cac mé khéc nhau clia Porapak R thung khéc nhau vé higu nding. Vi dy trinh ty lwu gilr clia
benzen va cyclohexan c6 thé bj dao ngwec. Do vdy, khuyén nghi rang thei gian liu cla benzen va cyclohexan
dwoc xac dinh dinh ky, va nhat 12 sau khi cac cft méi duwgc 1ap dat.

CHU THICH 2: Tinh &n dinh dwéng nén c6 thé dugc kiém tra nhu sau:

a) Tang nhigt 4o clia 16 Gén nhiét Ao cuéi ciing dé [dm sach c4c tap chét tich ty;

b) Lam mét dén nhiét 44 bt dau;

¢) Bom hdn hgp khi hiéu chuén c6 chira phan mol clia butan thép va khdi dong chwrong trinh nhiét do;

d) Tai diém két thac qué trinh chay khi higu chun, Iam mét dén nhiét d9 ban dau. Tién hanh phép thir tréng bang
céch bom khi mang thay cho m3u va kh&i ddng chwrong trinh nhiét dg;

) Tinh cac phin mol clia cac cAu tir ¢ pic dwgc nhan dién bang tich phan trong ving Cs dén Cg béng cach
50 s4nh v&i butan trong khi higu chun.

6.2 Cac yéu ciu tinh ning

6.2.1 Kha nang phan giai

6.2.1.1 Cot ray phan tir 13X

Chidu cao cia ranh gitva cic pic ndm trén dwdng nén phai khang 16n hon 10 % chiéu cao cla pic
Ién hon trong céc diéu kién van hanh bom mau tiép theo cé chira nhirng lwgng twong duong {phan mol
khodng 0,4 %) cla hydro va heli (xem Bang 3). Néu tiéu chi nay khdng dap (rng, luyén cot trong
thoi gian 1au hon hodc chuén bj cit méi.

Panh gia d phan giai pic theo 1SO 7504.
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Bang 3 - Dd phan giai pic yéu ciu

Céu tir 1 Céu ttr 2 Do phan giai

Hydro Heli 0,1 (it nhét)

6.2.1.2 Cot Porapak R

Chiéu cao clia ranh gitra cac pic 2-metylbutan va pentan ndm trén dwéng nén phi khéng I&n hon 10 %
chiu cao cla pic In hon trong cac didu kién van hanh bom méu tiép theo. Néu tiéu chi nay khéng
dap tng, 6n dinh viéc nhdi trong thei gian tau hon hodc chuin bi cot méi.

6.2.2 Pap irng

Xac dinh céac dgc tinh dap (ng dbi véi tling khi trong cac khi dwoc tién hanh theo TCYN 12047-2
(1SO 6974-2) it nhat m&i nam mét lan.

6.2.3 Hé so dap (rng twong ddi

Xac dinh cac hg sé d4p (ng trong déi theo TCVN 12047-2 (SO 6974-2).

6.3 Phép xac dinh

6.3.1 Nguyén tic clia phép phan tich

Phép phén tich dwgc tém tit nhw sau.

a) Phan tich hdn hop khi chudn-cng tac va méu theo Didu 11 clia TCVN 12047-1 (ISO 6974-1).

b) Bo ham lwgng metan, etan, propan, butan tity chon, nito va cacbon dioxit trc tiép bing cac dwong
cong déap (rng da xac dinh.

¢) Bo ham lwong cha oxy, hydro va heli tryc tiép khi st dung hai hén hop khi chuan da dwoc
chieng nhan.

d) Khéng xac dinh nhém.
e) Khong thire hién phép thdi nguorc.

f) Si dung dap rng twong di dé xac dinh ham lweng cac hydrocacbon cao hon, ngha Ia tir Cs tréy
1&n. St dung propan lam hep chét chuan (tly chon: butan)

Vi dy céc séc ky dd dién hinh clia phép phén tich nay duoc trinh bay dé tham khdo trong Hinh A.1 va
Hinh A.2 trong Phu luc A.

6.3.2 Danh gia cac ciu tir khac
Bénh gia phén mol clia cac cAu tir khac theo TCVN 12047-1 (ISO 6974-1).

Khéng durgc thie hign vigce thdi nguoc.
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7 Biéu thj két qua
7.1 Tinh toan
7.1.1 Céc phan mol
Tham chiéu TCVN 12047-1 (ISO 6974-1).
7.1.2 Hiéu chinh do sw c6 mét cGa oxy

Théng thudng, khi thign nhién khdng chira oxy. Tuy nhién, néu cac mau khi thién nhién dugc tim thay
c6 chira oxy va néu didu nay do nhigm ban béi viéc lay méu khi khong thich hop khi d6 phén mol cta
nitor va tat ca cac ciu tir khac phai duoc hiéu chinh theo quy trinh sau day:

a) Mau chéra nhiéu hon 0,02 % phin mol clia oxy. Néu phan mol clia oxy > 0,02 %, hiéu chinh phan
mot cia nito theo phurang trinh:

78
Xre =X, =51 %0, )

Trong d6
xy,, 14 phan mol clia nito sau khi higu chinh phan mol déi véi sy nhiém ban khong khi, tinh
béng phan tram;

xy,  |aphén mol clia nito trong méu sau khi chuén héa, tinh bang phén tram;
Xo,  laphan mol cla oxy trong méu sau khi chuén héa, tinh bang phén tram.

Trong phuwrong trinh (1), gia thiét réing cac dap tng TCD ddi véi N2 va O2 1 bang nhau.

b) Mau chira it hon 0,02 % phén mol clia oxy. Néu phan mol clia oxy < 0,02 %, hiéu chinh phén mol
clia nito theo cac phwong trinh (1) va (2)

1) Néu phép phan tich nito' dwoc tién hanh trén cit ray phan tlr 13X, thi phai ap dung cong thire (1)
2) Néu phép phan tich nito dwoc tién hanh trén cit Porapak R, thi phai ap dyng céng thirc (2)

100
Xi, =X, =7 X0, (2)

Trong phwong trinh (2), gia thiét riing c4c dap (rng TCD dbi vori N2 va O 1a béing nhau.

Phan mol, X;e, tinh bing phan tram, clia cdu ti j trong méu dugc higu chinh do sy c6 mét clia oxy dwoc
chudn héa dén 100 % theo cong thirc:

X =S 100 @)

1 n-2
ij,s * xNz.c
j=1

trong do
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X;s  Ia phan mol da chudn héa clia cAu tir j trong mAu, tinh bing phan tram:
X;s  |a phan mol chura chuln héa clia cAu tir j trong mau;

n 1 tdng sb lugng clia cac cAu i

n-2 latdng sé lwong cac chu ti, triv oxy va nito, dugc xac dinh riéng ré trén ca hai cot ray
phén t&r 13X va Porapak R.

7.2 B§ chum va dé chinh xac
Tham chiéu TCVN 12047-2 (ISO 6974-2).

Xem Phy lyc B cho c4c gi4 tri 6 chum dién hinh.

8 Bao cdo thir nghiém

Béo c4o két qua theo Didu 14 clia TCVN 12047-1 (ISO 6974-1).
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Phuluc A
(Tham khao)

Hé séc ky khi 16-don gdm hai cot

C4 hai cot phan tich dugc @3t trong 16 ¢t don va dwoc cung cép véi chuong trinh nhiét 46 tuyén tinh
¢6 kha nang nhan dugc tc @b gia téng nhiét 46 30 °C/min trén toan dai quy dinh.

Cot ray phan tir 13X dwgc sl dung dé xac dinh heli, hydro, oxy. Sy phat hign cac chu tr nay duoc
thtec hién bdi TCD. Mau khi drgc bom st dung bom tiém kiéu phan dong c6 dung tich bom 1 mL. B$
didu chinh lvu lwvong dwgc st dyng @& cb ty 1& dong khi-argon thich hep.

Cot Porapak R dugc sir dung dé xac dinh nito, cacbon dioxit, metan dén octan mach thdng. Sy phat
hién cac cau tir nay dugc thiee hién béi detector TCD cling véi detector FID, Méu khi dwoc bom st dung
bom tiém kidu phén dong (van |4y méu) c6 dung tich bom 1 mL. B3 diéu chinh luu legng dugc sir dung
d& co ty 1& dong khi-heli thich hop.

Céu hinh clia hé séc ky nhu vay duoc néu trong Bang A.1.

Bang A.1 — C4u hinh clia h¢ sic ky

Phép xac dinh Heli, hydro, oxy | Nito, cacbon dioxit, metan dén octan mach thang
Cot
Nhoi Ray phan t&r 13X Porapak R
Chiéu dai 3m 3m
Pudng kinh trong 2 mm 2mm
C& mesh ASTM 80 dén 100 80 dén 100
Ong kim loai Thép khéng gi Thép khéng gi
Khi mang Argon; 30 mL/min Heli; 30 mU/min
Detector TCD TCDva FID
Dung cu bom
Dung tich 1mL 1mL
Nhiét d§ van 110°C 110°C
Cai @at nhiét do
Nhiét 43 bat dau 40°C 40°C
Théi gian bét dau 12 min 12 min
Téc @6 nhigt 15 °C/min 15 °C/min
Nhiét do cudi cling 200 °C 200 °C
Thei gian cudi cing 30 min 30 min

15
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Start

<\ Helium 0,69
£ Hydrogen 0,86

r —— Oxygen 1,56

—= Nitrogen 2,87

3 Methane 4,12

o~

Hinh A.1 - Séc ky dé dién hinh cta heli, hydro, oxy va nito sir dung cjt riy phan ter 13X
(véi biéu thi thi gian leu tuyt déi tinh bing phut)
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Nitrogen (oxygen)
1 Methane

Carbon dioxide

Ethane

Propane

Isobutane
Butane

Neopentane

T““ﬁ’_"“\'“’

Isopentane
Pentane

Cydopentane
2,2-Dimethyibutane
2,3-Dimethytbutane + isohexane
Hexane + 3-methylpentane

Benzene + cyclohexane

2-Methylhexane
3-Methyihexane

Heptane

Methylcyciohexane

Toluene

2-Methyiheptane

Octane

Hinh A.2 — Séc ky d dién hinh cia nito {oxy), cacbon dioxit va cac hydrocacbon tir C1 dén Cs

st dung cdt Porapak R
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Phu luc B
(Tham khao)

Cac gia tri d6 chum dién hinh

Cac gi4 tri dién hinh déi véi do 13p lai va @9 tai lap, da Guwoc danh gia trong dw an thir nghiém lién phong
clia ISO/TC 158/SC2 vao thang 10 ndm 1986 v6i sir tham gia clia cic cong ty san xuét khi, cung cip

khi, van chuyén khi va c4c phong thir nghiém thuong mai tr Bi, Birc, Ireland, Na Uy, Ha Lan va Anh
qudc dregc néu trong Bang B.1.

Bang B.1 - D4 Iap lai va d tai lap cua cac két qua do

Phén mol D6 13p lai Do tai lap
X Phan mol tuyét | Tuwong déi | Phan mol tuyét | Tuwong déi
% daéi (%) % adi (%) %
x<0,1 0,003 _ 0,006 -
0,1<x<1 _ 3 _ 6
1<x<50 = 1 _ 3
50 <x <100 - 0,1 o 0,2
CHU THICH: C4c gié trj ndy da nhan dugc tir thir nghiém thrc té va cho thiy tinh naing clia phwong phép.
Ching khdng thé so sanh nhw véi cac gia tri d6 chym duoc d& cap trong cac phy lyc tham khao clia céc
phén khac ciia TCVN 12047 (ISO 6974) vi ching phy thuc vao chét lugng ciia céc khi higu chudn va k§ nang
phong thir nghiém.
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Thi muc tai liéu tham khao
1 ISO 6142, Gas analysis — 'Preparatfon of calibration gas mixtures — Gravimetric method (Kh{
thién nhién — Chudn bi céc hén hop khi hiéu chuén - Phuong phép khéi luong)

[2] ISO 6143, Gas analysis — Determination of the composition of calibration gas mixtures —
Comparision methods (Khi thién nhién — Xéc dinh thanh phén cla cic hdn hop khi higu chuén —
Phuong phép so sénh)

{3] ISO 6976, Natural gas — Calculation values, density, relative density and Wobbe index from
composion (Khi thién nhién - Tinh nhiét tr, khéi lwong riéng, ty khéi va chi s6 Wobbe tir
thanh phén)

(4] ISO 10723, Natural gas — Performance evaluation for on-line analytical systems (Khi thién nhién
— Dénh gi4 tinh nang trén hé théng phan tich tryc tuyén)

[5] ISO 13275, Natural gas — Preparation of calibration gas mixtures — Gravimetric method (Khi
thién nhién — Chuan b céc hén hop khi hiéu chudn — Phuong phép khéi luvong)

(6] iSO 14111, Natural gas — Guidelines to traceability in analysis (Khi thién nhién — Hudng dén
truy tim nguén gdc trong phan tich)
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