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Li néi diu

TCVN 12545-2:2019 hoén toan fuong duong véi ISO 10101-2:1993.

TCVN 12545-2:2019 do Ban ky thust tiéu chudn quéc gia TCWN/TC193
Sén phdm khi bién sogn, Téng cyc Tiéu chudn Do lwdng Chét lugng G2 nghi,
Bd Khoa hoc va Cong nghé cdng bb.

Bj TCWN 12545 (ISO 10101) KhI thién nhién — Xéc dinh ham leong nwée béng
phurong phép Karl Fischer, gdm céc tiéu chudn sau;

- TCVN 12545-1:2019 (ISO 10101-1:1993), Phdn 1: Yéu cdu chung;
- TCWN 12545-2:2019 (iSO 10101-2:1993), Phén 2: Quy trinh chudn db;

— TCWN 12545-3:2019 (ISO 10101-3:1893), Phén 3: Quy trinh do dién lrong.
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Khi thién nhién — Xac djnh ham lwong nwéc bang phwong phap
Karl Fischer -
Phan 2: Quy trinh chuén dé

Natural gas — Determination of water by the Karl Fischer method —
Part 2: Titration procedure

CANH BAO: Phii tudn thi cdc quy djnh vd an toan, néu cic thiét b dwge djt trong khu viee nguy hai.

Vi tinh d§c va mui cia pyridine, nén ngudd si» dyng cdn dim bdo chic chin phal ¢é sy théng thoang
ddy da.

1 Pham vi ap dung

Tiéu chudin ndy quy dinh phuong phép chudin 86 & x4c dinh ham lugng nwedc trong khi thién nhién.
Céc thé tich duoc bidu th bling mét khi tai nhidt 86 273,15 K (0 °C) va 4p sult 101,325 kPa
(1 atm). Tiéu chudn nay 4p dung dbi v&i cac ndng dd nude tir 5 mg/m?® dén 5000 mg/m?.

2 Tailidu vién din

Céc tai lidu vién din sau day 1A cin thiét dé ap dung tiéu chuln nay. D6 voi céc ti ldu vién din
ghi néim cong bé thl &p dung ban dugc néu. Déi véi c4c tai lidu vién din khdng ghi ndm cong bé th)
ap dung ban md&inhat, bao gdm cd cac stra 88i, bd sung (néu cé).

TCWN 8829 (ISO 383), Dung cy thi nghiém bang thuy tinh — Khép néi nhém hinh c6n c6 thé iép 1En

TCVN 12545-1 (ISO 10101-1) Khf thién nhién — X4c dinh ham lrong nuée bdng phwong phép
Karl Fischer — Phén 1: Yéu cdu chung.

TCWN 12545-3 (ISO 10101-3) Kh/ thién nhién - Xéc dinh ham lrong mwéc béng phirong phép
Karl Fischer — Phén 3: Quy trinh do dién lrgng.

ISO 7504, Gas analysis — Viocabulary (Phén tich khi - Tir virng)
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3 Nguyén tic

Cho mét thé tich khi xéc dinh di qua khoang chira mét fegng trong d8i nhd dung dich chét hdp thy.
Nude trong khf duge téch chiét bdi dung dich chét hdp thy va sau d6 dwgc chudn b vai thubc thir
Karl Fischer. Thiét k& clia khoang v dung dich chét hip thy dwee iwa chon sao cho dam bdo
lreng nude duge thu gom ddy dl tai céc tde 49 dong cao cin thiét.

Nguyén tic va cédc phan (mg hod hoc cla phwrong phdp Karl Fischer duwge quy dinh frong
TCVWN 12545-1 (ISO 10101-1), Didu 3 va Piéu 4. C4c dnh hudng cing dugc néu trong Didu 4 cla
TCVN 12545-1 (ISO 10101-1).

Ditu 4 clia TCVN 12545-1 (ISO 10101-1) md t& cac chét gdy anh hudng cé thé cé trong khi
thién nhién va viéc hidu chinh d8i v&i cac dnh hurding clia hydro sulfua va cac mercaptan.

4 Thudc thir
41 Thubc thir Karl Fischer, c6 him legng nréc trong dwong khodng 5 mg/mL.

CHO THICH 1: B&i wi hiu hét cac (mg dyng, thubc thir Kad Fischer ¢6 sén trén thi tréng c6 ham legng
nrée twong dirong khodng 5 mg/mL 14 thich hgp. Thudc thir cd thd duge cung cép I hai dung dich dugc
trén 1Bn treére khi sir dyng.

Néu dugc yéu chu, chuldn bj thube thir theo cach nhw sau.
411 Thanh phin

4141  Metanol, c6 ham lugng nudc nhd hon 0,01 % khéi keong. Sir dung metanol khd c6 sin

trén thj trdmng hodic metanol dugc |am khd trong phong thir nghiém bing mét trong nhirng quy trinh
sal:

a) Cho 2 L metanol vo binh hai ¢d dung tich 3 L va thém 10 g magie (83 duwgc nghién). Thém
tinh thé i-6t, néi binh véi éng sinh han hdi luu va 88 qua d&m. Ngay tiép theo, thém 5 g magie nira
v dun hdi lwu trong 1 h. N&i dinh cla éng sinh han hdi leu v&i mét dAu nbi chung cat, mét bng
sinh han hai b& mét va mdt binh nhan. Ngét dong mwée qua éng sinh han dugc st dung ban dau
d& hdi Iy, va chung cét c4c chit trong binh. Loai bd 150 mL phin ngung dAu tién, Chung cht phén
cdn lai vao trong binh dung tich 1 L @& 1am khé. Phdn thang clia hé thdng véi bén ngoai dwoc Ip
dng lam khd trong subt qua trinh chung cét.

b) Lam khé metanol bang rdy phan " mé&i dwoc hoat hoa.

" Céc ray phan tlr loai 4A (Gudng kinh 1B 0,4 nm) hodc loai 5A (wong kinh 13 0,5 nm) la mdt vi du vé
san phim thich hg'p c6 sdn trdn thi tredrng. Théng tin ndy duge cung cip @ thudn lgi cho ngudi sir dung
tiéu chun va khéng phai Ia khuyén nghi cla tidu chudn cho san phdm nay.
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414.2 2-metoxyetanol, c6ham lrgng nurdc nhd hon 0,01 % khdi lugng

CHU THICH 2: Hop chét ndy c6 thd duge st dyng dB thay thé metanol (4.1.1.1), cb &p suét hoi thip hon v
do vy hao hyt do bay hoi it hon trong qué trnh 1Ay mau khi.

41.1.3 Pyridin, khan,

4114 Lwu huynh dioxit, hod Idng va khd.
4945 1t '
41.2 Cach tién hanh

Léy 300 mL metanol khé (4.1.1.1) hoéic 2-metoxyetanol (4.1.1.2) va 110 mL pyridin khan (4.1.1.3)
cho vao binh tam giac dung tich 750 mL. Tir fir rét lwu huynh dioxit dang ldng (4.1.1.4) vao
dung dich ndy, trdn can thdn cho dén khi khbi lrong ting 43 g. LAm mét dung dich ndy trong
hén hep déng bang. Khi lam mét, thém i-6t (4.1.1.5) vira ali 88 c6 mau ndu séng bén. Sau d6 thém
63 g i-6t va khudy cho dén khi tan. Cho metanol khd hodc 2-metoxyetanol vao cho dén 500 mL.
D4 yén trong binh tam gidc @2 ddy nit trong 24 h tredc khi sir dyng.

CHU THICH 3: Néu cin, c6 thé pha lodng thudc thir bang pyridin.

CHU THICH 4: Bbi woi phép xéc dinh ham lrgng nudc rét nhd, tét nhét 14 st dyng thubc thr vira méi
didu ché.

CHU THICH 5: Céc thubc thir thwong phim @8 1au c6 thé cé dap (rng chim gin diém cubi.

4.2 Dung dich hép thy, dugc chudn bj nhir sau.

421 Thanh phin

4.21.1 Etylen glycol, c6 ham legng nude nhd hon 0,1 % khéi lugng.
4.21.2 Lwu huynh dioxit, hod Idng va khé.

4.21.3 Pyridin, khan.

4214 Thubc thir Karl Fischer, (xem 4.1)

422 Chuén bj

Thém tir tir 20 g Il huynh dioxit (4.2.1.2) vao 180 mL pyridin khan (4.2.1.3), trong khi tron cén than
(dung dich A).

D& chulin bj dung dich hdp thy, thém 55 mL etylen glycol khd (4.2.1.1), 55 mL thudc thir Karl Fischer
(4.2.1.4) va 73 mL dung dich A vao binh ddy tron. Bun soi hdi lwu trong 10 min véi 6ng 1am khd trén
&éng sinh han, va sau d6 lam mét.
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5 Thiét bj, dung cy
5.1 Thiét b] Karl Fischer, xem Phy luc A
5.2 Pdng hd do khi thir-wét, chinh xac dén + 1% thé tich di qua.

53 Ong bao va, hodc chai Duran, dugc nhdi canxi clorua khan (hoic chét lam khd thich hop
Khac).

CHU THICH 6: Ong ndy durge si dyng A& ngin ngra sy khubch tén triy lai cla hol nuédc tir Ging hd do khi
wio binh chufin 9.

5.4 Binh chudn dd, xem Hinh A1.
55 Xylanh bom bdng thuy tinh, dung tich 20 mL.

CHU THICH 7: Dung dich hdp thy dwoc bd sung d& nhét v& durgc ldy ra khéi binh bng xylanh cé vach chia
dung tich 20 mL wi céc kim cé chidu dai thich hop va dudrng kinh 18 tir 1 mm dén 2 mm.

5.6 Xylanh, c6kim cé dinh, dung tich 10 pL, d& chuin hod thudc thir Karl Fischer.

6 Chuén hoa thubc thir Karl Fischer
Chuén ho4 thubc thir Karl Fischer hang ngay ho3c trrdc khi sir dyng, khi thich hop.

64 Sl dung xylanh khd, cho dung dich hdp thy (4.2) vira il 68 bao phll céc dién cye trong
thiét bj (5.1). Bat thiét bj va khdi dong ddng co khudy. Thém thuéc thir Karl Fischer (4.1) cho dén
khi kim giam xuéng gin Vi tri zero (0). Khi dat dén diém ndy, ngimg viéc bd sung, vi viéc bd sung
nhirng lwgng 16m thubc thir s& chi di chuyén dién ké khodng 0,02 V. Dé dat d§ nhay I&n nhét tai
diém on dinh G3u tién ndy, didu chinh kim so4t diém zero (0) cho dén khi kim dién ké & tai vj tr
zero (0). Léc binh vai tn sao cho tAt ca cdc bd mat bén trong ddu bj wét. Lai 1An nira, didu chinh
vi trf zero (0) bdng cach thém thudc thr ntra. L3p lai quy trinh cho dén khi kim git dn dinh tai vj trl
zero (0) & nhét trong 30 s.

CHU THICH 8: Kim dong hd s& gitr tai diém zero it nhét trong 30 s khi dat dén diém cudi chuln 5.

6.2 St dyng xylanh dung tich 10 wL, thém chinh xac 10 uL nurére cét vao céc cht trong binh (5.4)
(v&i kim xylanh du¢i b& mét cla dung dich hip thu chudn 86 dén vi tri zero va ghi lai thé tich
thubc thir 43 sir dung). Lai lAn n(ra, ¢ binh chuén d8 vai 1An va néu kim dién k& dich chuyén,
chuln 9 trd lai v@ vj tri zero. Bo qua thé tich thubc thi Karl Fischer dwgc thém vao ndy, nd
twgng treng cho bét ky nwée cé thé di vao binh nhw hoi trong khi 10 pL nwée dang dugce thém vao.

6.3 Thém tiép 10 pl nuéc vdo binh chudn A9, va lai chudin d dén vi frl zero. LAy frung binh ciia
hai 1&n chudn d9. Néu sy khéc nhau I&n hon 2 %, bd céc chét trong binh, Puwa thém mét phdn
duyng dich h&p thy vao binh chuin d9 va 13p lai quy trinh chuln hod. Néu phép chuldn dd a6i voi
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hai phin 10 pL nwéc cét thém nira vin khdc nhau nhidqu hon 2 %, nhu vay thube the Karl Fischer
dé 14u va cin thay thé bng thubc thir mdi.

Kiém tra viéc cép cla xylanh dung tich 10 pL bdng céch can né, sir dyng can c6 khd ning can
chinh xdc dén + 0,1 mg. Bdm bdo ring céc 1An c&n ndm trong pham vi 1 %.

6.4 Ham luong nuéc, T, cla thudc thlr Karl Fischer dwgc tinh bing miligam trén mililit, theo
cong thirc sau:

T=

<|3

trong @6
m  lakhéi luong clia nude duge thém vado, tinh béng miligam;

V 14 thé tich clia thubc thir Karl Fischer fiéu ton trong qué trinh chudn @3 lwong nwéc
da thém vao, tinh bang mililit.

7 Liy méu

Xem TCWN 12545-1 (ISO 10101-1), Didu 5.

8 Céch tién hanh

CHU THICH 8: C6 thé sir dung thiét bj trong phdng thir nghiém, hodic bén ngoéi nha méy ché bién, Wi nhirng
chi ¥ cAn trong thich hgp. Sy khdc nhau gilra cic céch tiép can ndy dwgc md ta trong 8.3. V1 viec W khé
l4y mBu khi ma khong lam thay ddi ham lwgng nwérc cla chang, thiét bj co thd dugc sir dyng thuwing xuyén
hon bén ngoal phdng thi nghigm.

CHU THICH &: Thyc hién bén trong hay bén ngoal phéng thir nghiém, phép xac dinh dAu ftidn dugc coi l4
sai 88, Vi cac 4 khdng dam béo kém theo viéc két ndi dong miu v@ Iam sach céc dudng &y mlu. V1 Iy do
ndy, 1&p lai cac phép xéc dinh la can thiét trén dong méu tiép theo lién tyc tai 1 Lmin.

8.1 LAy céc chét trong binh chudn 49 (5.4) ra va thém 20 mL dung dich hép thy (4.2) vao binh
chudn 40 sir dung xylanh khd (5.5). Néu cin, thém lwgng nudc vira dii cho dén khi ddng hd chi
lwgng dw nwéc va chudin A trd lai vj tri zero vél thubc thir Karl Fischer (4.1).

8.2 Déng I8 dudmg vao khi bing nit thuy tinh nham 7/16, va dudng ra khf bing nit thuy tinh nham
5/13. Léc binh mdt vai lan sao cho tAt ¢ c4c bé mét bén trong déu bj ot va lai diéu chinh v@ vi trl
zero béng céch thém thudc tht nla. L3p lai quy trinh ndy cho dén khi kim git &n dinh tai vj tri zero.

8.3 Viéc sirdung thiét bj trong phang thir nghiém ho3ic & nha may durgc néu trong 8.3.1 va 8.3.2,

8.31 Bat may khudy va tién hanh dén 8.4. Néu miu dang duwgc iy tir dong dugc lam sach
lign tuc, thei gian 1am sach dugc néu trong 8.4 c6 thé duwgc gidm xubng.
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8.3.2 Trong phdng thir nghiém, ngét két nbi thiét bj kndi ngudn chinh, bat pin van hanh va kiém tra
céc pin c6 dép Ung. Tét méy khuly va dadm bdo réing bat né cai dit dén “DOC” (READ). Bay gitr
thiét bj da s3n sang mang dén nha may.

CANH BAO: Thibt bj ndy khong chéng chiay ma vd thye chit cling khdng an todn, Phal xem xét cac
quy dinh an fodn dja phwrong khi sir dung thiét b] trong ving nguy hal. Nhir mdt cinh bao téi thidu,
nén thye hign thir nghigm a8l véi cic khi d& chiy trong khu vire khi dwoe sir dyng.

8.4 M& van diém 1y mAu va 1am sach 5 mm dudng miu tai te dd khodng 10 Umin. N&i ddng hd

do khi thir nghiém-rét (5.2) véi diém mdu va didu chinh heu Iegng dén tde 46 dong yéu cu (1 Limin
@bl v&i nhirg ddng c6 chira H20 nhd hon 50 mg/m? 1am sach trong hon 30 min.

8.5 Ngét ddng hd do khi thir nghiém-wét va ndi éng dwdng vao khi clia binh chudn dd voi
diém méu, str dung khérp ndi kim loai (v&i céc vang “0" polycloropren) cé khd ning két néi thuy tinh
véi thuy tinh hodc kim loai vé&i thuy tinh.

CHU THICH 11: Trong mei trwong herp khong nén sir dyng céac loai éng PVC hodic loai dng twong ty &
két ndi didm I4y mBu Wi binh. Loai 8ng ndy s& 13m cho nwéc khuéeh tan vao miu.

8.6 NOi dudng ra cla dng bdo vé canxi clorua (5.3) v&i ddng hd do khi thir nghiém-wrét va
dudng vao véi dwdng ra clia binh chudn dg.

CHU THICH 12: C6 thd sl dyng éng mém déo d& két ndi.

8.7 N&i binh chudn a9 v&i dong khi bing céch 1p dng durdng vao khi qua joang hinh ¢on 7/16 va
cho khi @ qua binh chuln 48 trong 5 min, thém thuéc thtr néu cdn @& duy trl céc chét trong binh
chudn @ tai vi trl ddng hd zero.

8.8 Ghi lai sb doc ddng hd do khi thir nghigm-Lrét tai thei didm thuan tién khi s doc von ké 1A tai
v trl zero. Ghi sé doc buret (chinh xdc @&n 0,002 mL) kém theo thé tich clia khi. Phép chudn 4§
d4u tién nay co thé bd qua, Vi két qua rét dé bj sai sb.

8.9 Khéng gidn doan dong chdy, cho mét thé tich miu bd sung (10 L trong trudrng hep khi c6 chira
lrong H:O nhd hon 50 mg/m?) di qua binh chun @9, lai 1An nCra b sung thubc thir & duy tr)
von k& tai hoc gin vi trf zero trong suét qué trinh chudin d6. Ghi s6 doc ddng hd do khi thir nghiém -
wot tai thi didm khi von ké & trén zero, va sé doc buret tvong (ng (chinh x4c dén 0,002 mL),
Ghi nhiét d va &p sudt clia khi trong ddng ho do khi thir nghiém-wét,

8.10 L#p lai quy trinh 8.9 nhidu $An néu cln @8 nhan dugc sb6 doc khong ddi (it nhét |4 bén tAn
chudn do).

10
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9 Bidu thj két qua
9.1 Phwong phép tinh toan

Ham Iegng nwéc clia khi, tihh bdng miligam trén mét khéi tai 273,15 K (0 °C) v 101,325 kPa
(1 atm), theo céng thirc sau:

VT x1000(273,15 +6,)x 101,325

H,0)=
p(H:0) Va(Pa-Py)x273,15

Trong @é
V 14 thé tich cla thubc thir cn thiét, tinh bang miliit;

T 1a ham luegng nwde clia thubc thir Karl Fischer dugc tinh trong 6.4, tinh bing miligam
nudc trén mililit,

0a 14 nhidt d9 clia khi trong ddng hd khi thir nghiém-wét, tinh bang do Celsius;

Va 14 thé tich cda khi di qua binh chudn d§, tinh bing Iit

Pr 13 &p suét tuyét di cla khi trong ddng hd do khi thir nghiém-uét, tihh bing kilipascal;
Pw  1a &p suft hoi clia nwdrc tai nhiét @ 0a, tinh bing kilopascal.

Néu cin, ham lwgng nudc quan sat dwge cb thé dugc higu chinh @b véi cac anh hudng do cac
hep chét lvu huynh dugc md ta trong TCWN 12545-1 (ISO 10101-1), Bidu 4.

9.2 D§chym
B9 chym clia phurong phap ndy chura dugre thiét p bdi chuong trinh hop tac lién phong thir nghiém.

10 Bao céo thir nghiém

Béo cdo thir nghiém phdi bao gém ft nhét cac thdng tin sau.

a) Vién din tiéu chuln nay,

b) Ngdy thang Iy miu ho¥c thir nghiém;

c) Dia diém I&y mAu hodc thir nghism;

d) Phép phan tich dugc thyc hién tai hién trdrng hay trén mu duoc quay ird lai phong thir nghiém;
e) Nhigt dd va ap suét clia dong khi tai thori didm Ky miu hodic phan tich;

f) Ndng @3 va sy hidu chinh dbi vél cac chét can tré cb frong khi;

g) Bét ky sy sai khdc ndo so vdi quy frinh quy dinh.

11
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Phy luc A
(Quy dinh)
Thiét bj Karl Fischer

Thiét bj dwge néu trong Hinh A1 va A2 va bao gdm cac bd phan chinh sau day.

A1 Buret

Buret |a loai piston ¢6 dung tich 5 mL v&i khoa hal chidu bing PTFE, dwgc gén trén dé cla thiét bj.
Thang buret duwgc chia thanh tizng vach 0,005 mL. C6 thé wéc lweng sb doc buret chinh xéc dén
0,002 mL. C6 thé sir dyng buret t dong phu hep cé tinh néng twong te nhur buret piston.

A2 Binh chira

DAy Ia chai Duran dung tich 250 mL c&i bién dugc bao vé bdi mot 6ng lam khé nhir dugc néu trong
Hinh A2. Két néi gitra binh chira va buret 1a khép néi nim, dugc gan dinh véi ng neopren.

A3 Binh chuén 8%

Binh nay thich hgp véi hai khép nbi thuy tinh nham hinh cbn 7/16 v&i én,g dudng vao khi va
éng cAp thuéc thir, khérp ndi thuy tinh nham hinh cén 5/13 véi dwomg ra khi va bd két ndi vin dugrc
abi véri . Néu yéu clu, cé thé thure hign két ndi thém, tai mat gée trén canh cla binh, cho septum.

Khéng dugc bdi tron cac khdp ndi thuy tinh nhdm (viéc lam kin dwgc thire hién bdi thude thir vi
binh chudn d& dugc tic dé 1am wét cac bd mét bén trong). Ong duwéng vao khi cé dudmng kinh trong
la 2,5 mm v kéo dai dén pham vi 5 mm clia d& binh. Mt 6ng dn mém tir buret dwoc vubt bé lai

thanh vdi nhd, ¢é duwdng Kinh trong 0,2 mm, dé ngin ngira khuéch tan cla thudc thlr vao binh
chuln d9.

CHO THICH 13: Ong dan tir buret béng polyetylen mém déo Ia cin thiét sac cho binh c6 thé lic khang bj

khufy @dng céc két néi bt ky. Trong suét qua trinh s dyng binh thudrng, sir khuéch tén clia hoi dm qua éng
khdng dang k&. DI khi thude thir con lal trong 6ng, nén rira k§ treére khi sir dyng.

A4 Dé
Dé thiét bj c6 mach dién so @b dugc trinh bay trong Hinh A3 va méy khudy tir.

CHU THICH 14: Chirc nang @ién nhv sau:

Khi ¢6 legng dir nwérc thi céc dién cyc bj phan cyc va i khang di qua ching i thanh chudi gifng nhw bd
dign try 1 MQ. Do vay von ké bidu thi khoang 0,5 V. Khi ¢6 lwgng du thudc thir Karl Fischer, thl céc dién cyc
bi khir phan cyrc va trd khang &i qua ching trd nén rit nhd so wi b dién tr¥ 1 MQ. Béy gi& vdn ké sé
bidu thj 0 V. Mach dién dua ra déu hidu didm cudi 15 nét hon rét nhidu dong dién dang do mach.

12
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CHU THICH 15: Kinh nghiém cho thy ring cAn sir dyng thanh khudy tir c6 chidu dai tir 20 mm dén 25 mm
6& ddm bdo trdn ddu céc chét trong binh.

Buret piston cé

/_ dung tich 5 mL

2\

Ong din buret bing polyetylen déo

-\ i e

Bén éng bdo &
va dbng hd do
khi thir - wért

e e g e s e e

Binh chudn 80 ——~

/

————— o o o o o o
i ———————— .

-

- —
R

-

Hinh A1 —Chi tiét binh chudn 46

13
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Ong bao &
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