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TIEUCHUANQUOCGIA TCVN 2309 : 2009

Xac dinh ham lwgng nwéc - Phuwong phap Karl Fischer
(Phwong phap chung)

Determination of water — Karl Fischer method (General method)

1 Pham vi ap dyng

Tiéu chudn nay quy dinh phuwong phap chung 1A phuong phap Karl Fischer !, thich hop @é
xac dinh nwéc & dang ty do hodc nwdc két tinh trong hau hét san phdm hoéa chét dang rin hoidc
dang ldng, & ca hai dang vé co va hivu co.

Cé4c canh bdo 13 cin thiét trong nhirng treéng hop nhit dinh va nhirng cdnh bao nay dugc quy dinh
trong céc tiéu chudn trong ¢ng.

Tiéu chuln nay quy dinh hai phwong phap chuldn &6, phy thudc vao diém cudi co thé duwec
nhan biét bng tryc quan hodc bing thiét bj dién. Phuong phap trec quan cé thd duoc s& dung
khi khéng cé thiét bj do dién nhung chi ¢ khd nang &p dyng vé&i céc dung dich c¢6 mau.
Phwong phap nay thwong 1a chudn 89 trec tiép. Mat khac, phuong phap do dién lién quan dén
chudn @b tryc tiép hodc chudn dd nguoc. Phwong phap do dién thi chinh xac hon, du 1a
chuln d6 tryc tiép hodic chudn dd nguec, vi vay nén ding phuong phap nay.

2 Nguyén tic

Luvgng nwéc bat ky trong phadn mlu thir phdn &ng véi dung dich ibt va sulfua dioxit trong
h8n hep pyridin/metanol (thudc thir Karl Fischer), 3 dugc chudn héa truéc d6 blng chudn dg voi
lwgng nwéc 33 bidt chinh xac (xem 6.1, 7.1 va 8.1).

CHU THICH: Metanol c6 thé duec thay thé bing 2-methoxy etanol (etylen glycol monoetyl ete). V&i
dung méi ndy, nhan dwgc mot thd tich chudn @9 én dinh hon va thube thlr co thd s dyng véi aldehyt va
keton ma khéng sl dung bat ky k§ thuat d3c biét nao. ¥

3 Phan tng

HO+1;+ SO, + 3CcHsN — 2 CsHsN.HI + CsHsN.SO,

CsHsN.SO; + ROH — CsHsNH.0SO,; OR
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4 Thuéc thir va vit liéu

Trong qué trinh phan tich, chi str dung thubc thir c6 cép tinh khiét phan tich va nwéc cAt hodic nuwéc cé
dd tinh khiét twong dwong.

4.1 Metanol, ¢6 lrgng nuwéc khdng duec Ién hon 0,05 % (theo khéi lugng). Néu thube thir chira
lwgng nwéc nhidu hon 0,05 % thl phai 1am khé bing cach chung cét tir magié chuyén sang dang hoat
héa véi iét. Gom phin cit vao binh hirng, khéng cho tidp xtc véi @6 dm khéng khi bing mét éng
bao vé chira ddy chét hat dm (4.9).

4.2 2-methoxyetanol (Etylen glycol monometyl ete), c6 iwgng nwéc khéng ducrc Ién hon 0,05 %
(theo khéi lvong). Néu thube thir chira lvgng nwée nhiéu hon 0,05 % thi phai 1am khé biing chung cét,
loai bd phan doan d4u cé chira nwéc.

4.3 Pyridin, ¢ lvgng nwéc khong dugc I6n hon 0,05 % (theo khéi lupng). Néu thube thlr chira
Iwong nude nhidu hon 0,05 % thi phai 1am khd bing chung cét, loai bd phan doan dAu cé chira nuéc.

4.4 Dung mdi miu: h8n hop gdm 4 phin thé tich metanol (4.1) va 1 phan thé tich pyridin (4.3), hoic
(t6t nhat & xac dinh véi cac hgp chit chira cac nhém cacbonyl) hdn hop gém 4 phan thé tich
2- methoxyetanol (4.2) va 1 phan théd tich pyridin (4.3). Trong nhirng trwdng hop dic biét, co thé
slr dung cac dung mdi khac, vi dy nhw axit axetic, pyridin hodc hdn hop ¢ chira 1 phé'n thé tich
metanol (4.1) va 3 phin thé tich cloroform.

4.5 Thuéc thir Karl Fischer

Cho 670 mL metanol (4.1) hodc 2-methoxy etanol (4.2) vao binh thly tinh khé mau nau, cé nut
thiy tinh nham va dung tich 1én hon 1 L mét chat.

Thém khoang 85 g iét. D&y nut binh lai va l&c cho dé&n khi iét dwgc hoéa tan hoan toan. Sau d6
thém khoang 270 mL pyridin (4.3), d&y nit binh lai va lac déu. Si» dung phwong phap nhw mé ta
dwdi day, hoa tan 65 g sulfua dioxit trong dung dich nay, Iam lanh dé cho nhiét dd cta chét long
khéng quéa 20 °C.

CHU THICH: Do phan trng tda nhiét, nén cAn Iam lanh binh tir khi bt 84u va duy tri tai nhiét 40 khodng
0 °C, vi du bang cach ngam binh trong thiing da hoac trong cabon dioxit rin da nghidn.

Thay nit thdy tinh nham bdng mét dung cy khac dé dwa sulfua dioxit vao, bao gém miéng dém,
nhiét k& va mét éng nap bang thly tinh kich c& 6 mm x 8 mm, cham dén 10 mm cla day binh va
mét éng mao quan nhé @& nédi véi khi quyén.

Dat toan b bd thiét bj A6 v&i thung da 18n trén can va can chinh x4c dén 1 g. N&i éng nap véi
binh chi*a sulfua dioxit bdng éng néi m&m va éng lam khé a8 ddy chét hat &m (4.9) va
nhe nhang mé& van xa cla binh chira.
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Didu chinh téc @6 chdy cla sulfua dioxit sao cho t&t c¢d khi dwoc hdp thy ma khéng cb
déu hiéu clia bat ky s gia tang lvong chét Idng nao trong éng nap.

Duy tri trang thai can bang cua c&n bdng cach ting tir tir khéi lvgng cia I6p ngoai, va ddm bao
réng nhi¢t 49 cuia chét Iéng khéng ting qué 20 °C. Péng van xa clia binh chira ngay khi
khéi lugng dat dén 65 g.

Ngay 1ap tirc thao bé dng nbdi mém va can lai binh va cac phy kién kém theo. Khéi lugng cua
sulfua dioxit hda tan phai ndm trong khodng tir 60 g dén 70 g. Mot Irgng du nhd thi khéng gay
anh huéng.

Day nit binh, khudy trdn dung dich va d& yén it nhat 24 h trwéc khi s dung. Trong thyc té, do
két qua clia cac phan ng khéng hoan toan xdy ra trong thubc thir tinh khiét, cho nén duwong lwgng
nudc cla thude thir gidm @i nhanh chéng tir khi bit dAu va sau d6 cham dan.

Buong luveng nuéc ndy ndm trong khodng tir 3,5 mg/mL dén 4,5 mg/mL. Buong lwgng nwéc sé
duoc xac dinh hing ngay néu si dung metanol, nhung c6 thé xac dinh véi tin suét it hon néu
s* dung 2-methoxyetanol.

Cé thé chudn bj dugc thubc thir Karl Fischer ¢c6 ham luvgng nuwéc thip hon bing cach ding
dung mdi miu (4.4) pha loang dung dich da chuin bj nhi mé ta & trén.

Bdo quan thudc thir noi téi va khdng cho tiép xtc véi khéng khi Am. Tét nhat 14 bao quan trong lo
thubc thir (5.1.1.5).

4.6 Natri tartrat dihydrat (Na,C;H,0¢.2H,0), hodc nwérc.

4.7 Nwéc/metanol, dung dich tiéu chudn twong (ng véi 10 g nwrdc trén lit.

St dung microburet hodc pipet, cho 1 mL nwéc vao binh dinh mirc dung tich 100 mL khd hoan toan cb
chira khodng 50 mL metanol (4.1). Dung metanol pha loang t&i vach mic va lic adu. (P4 tiéu chuin
héa thubc ther Karl Fischer (4.5) véi dung dich nay, xem Phy lyc A, Diéu A.1 hoic A.2, phy thudc vao
phuong phap nao duegc sir dung, phwong phap trec quan hay phwong phép do dién tryc tiép.]

1 mL cla dung dich tiéu chudn nay ¢6 chira 10 mg nuéc.

4.8 Nuwéc/metanol, dung dich tiéu chudn tuong (ng vé&i 2 g nuée trén lit.

St dyng microburet hodc pipet, cho 1 mL nwéc vao binh dinh mic dung tich 500 mL khd hoan toan cé
chira khodang 100 mL metanol (4.1). Dung metanol cing loai pha lo&ng t&i vach mirc va léc ddu. (Xem
s\ trong Ung thé tich clia dung dich nay véi thuéc thir Karl Fischer tai 8.2.2)

1 mL ctia dung djch tiéu chudn nay cé chira 2 mg nuéc.

4.9 Nhom natri silicat, khan, dang hat c6 dudng kinh 1,7 mm, @& sir dung lam chét hut 4m. Cac hat
c6 thé dugc tai sinh biing cach diing nuéc rira sach va 1am khé & 350 °C trong it nhit 48 h.
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Co6 thé sir dung silica gel hoat tinh [am chat hut &m.
4.10 M& gdc silicon, @& bdi tron cac jodng cla thiy tinh nham.

5 Thiét bi, dyng cy

TAt ca dung cy thiy tinh dwoc st dung phai sy khd triréc trong 30 min & khodng 130 °C trong
th sdy co @idu khidn nhiét 49, sau d6 @& ngudi va bdo quan trong binh hat dm cé chira chét
hat 4m (4.9).

5.1 Déi véi chudn ad tryc tiép (bing phuong phap trc quan hodic phurrong phéap do dién)

5.1.1 Débi v&i phwrong phap ndy loai thiét bj phil hgp dwec dwa ra trong Phy lyc B, khdng phai thiét bj
sdn c6 trén thi tredrng. Thiét bj tidéu chudn nay gdm cé c4c phdn duvgc mé ta nhw sau:

5.1.1.1 Buret ty ddng, dung tich 25 mL, v&i @3u nhon, ¢6 vach chia 0,05 mL va dugc bdo vé
khdi 86 4m khdng khi bing mét éng bao vé chira ddy chéit hut dm (4.9).

5.1.1.2 Binh chudn @9, dung tich hiéu dyng 100 mL, dwgc nbéi véi vdi cla buret ty ddng
(5.1.1.1) bing mdt khép nbi thly tinh m& va ¢6 hai éng bén canh, mét cho phép dwa dién cyc
platin vao néu st dung phwong phap do dién va éng con lai néi khép véi “nép vaccin” @& dua
phin miu thir dang 18ng vao bing cach str dung xyranh ma khéng cAn mé binh chudn 9.

5.1.1.3 Dién cyc platin (xem Hinh B.1 va B.2), 44 ng4t mach d& &ng thiy tinh dang néi véi dién
cyc dugce duwa xubng day cua binh chudn @3 (5.1.1.2) va ndi véi hai day ddng 1an lugt véi cac
thiét bj dé phat hién dién thé cta diém cudi (5.1.1.7). (Khdng bét budc trong trwéng hep st dung
phwong phap tryec quan).

5.1.1.4 May khudy tir, hoat ddng tai tAn sé quay tir 150 min~' dén 300 min~', c6 thanh thép mém

dugc boc bang thiy tinh hodc PTFE (polytetraflucetylen) va dugc c¢b dinh trén bé ¢ kha nang
didu chinh @3 cao.

5.1.1.5 Lo thudc thir dgng thubc thir Karl Fischer, dung tich khodng 3 L, lam bang thiy tinh
mau nau, trong 86 &ng nap clia buret ty ddng (5.1.1.1) dwgc nhing chim qua nat thiy tinh nham.

5.1.1.8 BAu cao su, dugc ndi véi binh Drechsel chira @3y chét hit Am (4.9), @& nap khéng khi
khd dwéi ap suét trong binh thubc thir (5.1.1.5) 3 nap ddy buret ty dong (5.1.1.1).

5.1.1.7 Thiét bj do dién thé aidm cubi, so dd md ta trong Hinh B.3. (Thiét bj nay khdéng
str dyng trong phwong phap tryc quan.)

5.1.2 Xyranh y té, cé dung tich thich hop, 43 dwoc hidu chudn thé tich.
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5.1.3 Ong thiy tinh nhé, gén kin mét diu va dlu kia duoc 18p vao nit cao su, s& dung dé can va
dwa vao binh chudn @9, vi dy, khéi lvgng clia natri tartrat (4.6) (khodng 0,250 g) dugc sir dung dé
tiéu chudn héa thubc thir Karl Fischer (4.5), ho&c phdn miu thtr hop Iy cla san phdm dang rén.

5.2 Déivéi phwong phap chudn 49 ngwgc bing do dign

5.2.1 Débi véi phrong phap nay loai thiét bj phi hep dwgc dwa ra trong Phy lyc C, khéng phai thiét bj
s8n c6 trén thj tredng. Thiét bj tidu chuln nay gdm c6 cac phin duwrgc md ta nhu sau:

5.2.1.1  Hai buret ty ddng, dung tich 25 mL, vé&i diu nhon, dugc ndi tryc tidp véi cac binh chiva
dAy, mét buret dung cho thubc ther Karl Fischer (4.5) dugc 1am bing thly tinh mau nau va buret
kia diing cho dung dijch tiéu chudn nuéc/metanol (4.8).

5.2.1.2 Binh chudn @9, dung tich hiéu dyng 100 mL, dugc ndi v&i buret ty dong (5.2.1.1) béng
mdt khép ndi thiy tinh mé va c6 hai éng bén canh, mét ng a8 dua dién cyrc platin vao va éng kia
ndi voi “nép vaccin® d& dwa vao phin miu thir dang 16ng bdng xyranh ma khéng cidn mé& binh
chuén a6.

5.2.1.3 Ong sy khd, ndi véi binh chra ddy cla cac buret (5.2.1.1) va ndp binh chuln 46
(5.2.1.2) tao thanh mét mach kin.

5.2.1.4 Dién cyc platin (xem Hinh C.4 va C.5) da ngit mach dé éng thdy tinh dang néi véi dién
cyc duoc dua xubng day cua binh chudn dd (5.2.1.2) va nbi v&i hai day ddng IAn luot véi cac
thiét bj 4é phat hién dién thé cua didm cudi (5.2.1.6).

5.2.1.5 May khudy tir, hoat ddng tai tdn sé quay tir 150 min™' @én 300 min~', c6 thanh khudy
béng thép mém duoc boc béng thiy tinh hodc PTFE (polytetrafluoetylen) va dwegc cb dinh trén bé
¢6 kha nang didu chinh 48 cao.

5.2.1.6 Thiét bj phat hién dién thé ctia didm cudi, so dd md ta trong Hinh B.3.
5.2.2 Xyranh y té, co dung tich phli hgp, da dugc hiéu chudn thé tich.

5.2.3 Ong thay tinh nhé, gén kin m6t dAu va diu kia dwec 14p vao nat cao su, s dung dé can
va dua vao binh chudn d¢, vi dy, khéi lwgng cla natri tartrat (4.6) (khodng 0,250 g) dwoc si dung
dé tiéu chudn héa thudc thir Karl Fischer (4.5), ho3c phin miu th hep ly cla san phdm
dang rén.

6 Chuén d6 trc quan

6.1 Nguyén tic phat hién didm cudi

Sw xuét hién mau trong phdn mau thir do thém du giot d4u tién cla thubc thir Karl Fischer, dung dich
duoc nhudm mau iét din dAn mit mau khi thém vao phan miu thir c6 chira nwée dwee xac dinh.
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6.2 Cach tién hanh
6.2.1 Tiéu chudn héa thudc thir Karl Fischer

6.2.1.1 L&p cac thiét bj nhu so db trong Phu luc B, diing m& nhén (4.10) bdi tron cac khép nbi.
Dung xyranh (5.1.2) xuyén qua “nip vaccin” bom 25 mL metanol (4.1) vao binh chuldn 4
(5.1.1.2). Bat may khudy tir (5.1.1.4). D& khoi mao phan ng clia vét nwéc co trong metanol,
ter buret ty Adng (5.1.1.1) thém thudc thir Karl Fischer (4.5) cho dén khi dung dich nhan duoc
mau nau.

6.2.1.2 Can khoang 0,25 g natri tartrat (4.6), chinh xac t&i 0,000 1 g, cho vao éng thay tinh nhé.
D3t nhanh éng vao binh chuln a8, thao “nép vaccin” trong vai gidy, sau dé can éng thuay tinh nhd,
st dung phép trir 8& xac dinh khéi lwgng (m,) clia natri tartrat duvgc str dung.

Phép tiéu chuln héa cé thé bj anh hwdng béi khéi lvgng nwdc (m;) x4p xi 0,040 g thém vao tir
binh nhd giot, cAn trwéc va sau khi dwa vao binh chuén @8, "

Chuln @3 lvgng nuéc da bidt bing thudc thir Karl Fischer (4.5), cho dén khi thu dwoc mau nau
gidng nhwr 6.2.1.1, va ghi thé tich (V) cta thubc thir 43 sir dyng.

6.2.2 Xac dinh

Théao can binh chudn @8 (5.1.1.2) bang van xa cla binh. Cho vao binh 25 mL (hodc thé tich
xac dinh trong quy trinh d4i v&i san phdm s& dugc phéan tich) metanol (4.1) hodc dung méi khac
(4.3 ho#c 4.4) bing cach sl dung xyranh (5.1.2) xuyén qua “ndp vaccin”. Bat may khudy tir
(5.1.1.4). D& khoi mao phan (rng clia vét nuédc c6 trong metanol, thém thubc thir Karl Fischer
(4.5) tir buret ty ddng (5.1.1.1) t&i khi dung djch thu dwgre cd mau nau.

Dung xyranh dwa phdn m3u thir xac dinh trong treéng hop 1a chét Idng, hodic can chinh xac dén
0,000 1 g trong éng thiy tinh nhé trong treéng hop 12 chét rén. Chudn d6 véi thube thir Karl
Fischer cho @én khi thu dugc mau nau gidng nhu trén.

Ghi thé tich (V2) ctia thudc thir Karl Fischer @3 tiéu tén trong chuin @9.

CHU THICH: Nén sz dung phan miu th nhr ham lwgng nueéc clia miu twong (ng véi thé tich cla
thude thir Karl Fischer c6 thé do dwoc voi o chinh xac cao. Néu cin, tang ty 1& cia dung mdi va mau thir
dugc sir dyng va sau d6 sz dung binh chuin d9 c6 dung tich thich hop.

6.3 Bidu thj két qua

6.3.1 Pwong lweng nwéc cha thuéc thir Karl Fischer

Puwong Ivgng nwéc T cla thubc thir Karl Fischer (4.5), tinh bdng miligam nuwéc trén mililit
thude thr, duge tinh theo cdng thirc:

" ©é tidu chudn héa véi dung dich tidu chuln nuwéc/metanol (4.7) xem Didu A.1, Phy lyc A.

10
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m
h T=-—%
v, odc 7=,

la khéi lwong clia natri tactrat (4.6) dwoc duwa vao néu thubc thir nay duoc
st dyng @& chudn hoéa (6.2.1.2), tinh béng miligam;

1a khéi lwgng cba nwdc dua vao néu nuwdec tinh khiét dwoc sir dung @& chuan
(6.2.1.2);

1a thé tich tinh theo mililit thubc thr Karl Fischer str dyng dé chuln;

0.1556 6 1a hé sb aé tinh toan lrgng nwéc cla natri tartrat hydrat.

6.3.2 Ham lrgng nwéc cia miu

Ham lwgng nudc cla mau, tinh bang phan tram khéi lvgng, theo cong thirc sau:

s "% 7 s
trong 46

m,  la khdilugng clia phAn miu thiy (trong trdng hep cla san phdm rén), tinh bing gam;

V,  lathé tich phan mau thir (trong treerng hep cia sdn phdm 1dng), tinh bang mililit;

P 14 khédi lwong riéng clia miu tai 20 °C (trong trdng hep cta sén phdm 18ng), tinh
bang gam/mililit,;

V.  la thé tich cta thudc thir Karl Fischer & sir dung trong phép xac dinh (6.2.2), tinh
bang mililit;

T la duong lwgng nwéc cha thube thir Karl Fischer, tinh theo 6.3.1, tinh bang

miligam/mililit.

7 Chuén dd bing do dién tryc tiép

7.1 Nguyén ly phat hién didm cubi

Nhung hai dién cye platin c6 hiéu dién thé vao dung dich: khi nwée cé trong dung dich thi sy phan
cwe cla catét ngugc vai chidu clia déng dién. Viéc nhan ra diém cudi clia phép chuln do bdi sy
khir cwe clia catét kém theo sy tang ddt ngdt dong dién (dwec hidn thj qua thiét bj dién phi hep).

11
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7.2 Cach tién hanh
7.2.1 Tiéu chudn héa thudc thir Karl Fischer

7.2.1.1 Lé&p céc thiét bj nhw trong Hinh B.1, dung m& (4.10) bdi tron cac khép ndi. Diing xyranh
(5.1.2) xuyén qua “ndp vaccin® bom 25 mL metanol (4.1) vao binh chudn a6 (5.1.1.2). Bat may
khudy tir (5.1.1.4) va déng mach ctia thiét bj d& do dién cta diém cubi.

Diéu chinh cac thiét bj sao cho hiéu dién thé t&r 1 V tdi 2 V duwgc a3t cho cac dién cyc va dién ké
chi déng dién thip, thuwdng 14 mdt vai micro ampe. D& khoi mao phan rng clia vét nwéc trong
dung dich metanol, thém thudc thir Karl Fischer (4.5) cho dén khi dién ké chi sy ting dét ngot
déng dién khodng 10 pA dén 20 pA, gitr dong dién dn dinh trong it nhét 1 min.

7.2.1.2 Can khodng 0,25 g natri tartrat (4.6) trong 8ng nghiém thdy tinh nhd (5.1.3), chinh xac
dén 0,000 1 g. Bura nhanh éng vao binh chudn dd, thao “ndp vaccin” trong vai gidy; sau d6 can
éng thiy tinh nhd, bang phép trir xac dinh khéi lwgng (my) cta natri tartrat 43 sir dung.

Phép chudn hoa cé thé ciing bj dnh hudng bdi khdi lugng nwée (my) xap xi 0,040 g dwa vao tir
binh nhé giot, ¢an trwdc va sau khi dwa vao binh chuin @6, ?

Chuén @8 lueng nudc da biét véi thube thir Karl Fischer (4.5) dé chudn héa, cho dén khi @b léch
cta kim clia dién k& dwgc cham nhu nhau va gitr &n dinh trong it nhat 1 min. Ghi thé tich (V) cla
thuéc thir & st dyng.

7.2.2 Xac dinh

Thao can binh chudn d8 (5.2.1.2) bing van xa cua binh. Slr dyng xyranh (5.1.2) xuyén qua “nép
vaccin” bom vao binh 25 mL (ho#c thé tich xac dinh trong quy trinh cho san phdm dwec phan tich)
metanol (4.1) ho3dc dung mdi khac (4.3 ho3c 4.4). Bat may khudy tir (5.1.1.4). D& khoi mao
phan (rng clia vét nwdc trong metanol, thém thubc thir Karl Fischer (4.5), tién hanh theo quy dinh
tai 7.2.1 cho @én khi a9 1&ch @t bién va dn dinh kéo dai it nhat 1 min.

Cho phdn m3u thi x&c dinh béng xyranh trong trrd'ng hgp la chét 16ng, hodc can chinh xac dén
0,000 1 g trong mét dng thay tinh nhé trong tredng hep 1a bdt rén. Chudn a9 véi thube ther Karl
Fischer st dung cung quy trinh do dién phat hién diém cudi ctia phan &ng.

Ghi thé tich (V,) cta thudc thir Karl Fischer a3 s dyng trong phép xac dinh.
CHU THICH: Nén st dyng phan miu thir nhe ham lugng nudc cla miu twong (ng véi thé tich cia

thudce thr Karl Fischer co thé do dugc véi do chinh xac cao. Néu cin, tang ty 1& cia dung moi va mau thir
dugc sir dung va sau d6 sl dyng binh chudn 8 cé dung tich thich hgp.

? D& tidu chudn hoa véi dung dich tidu chudn nuéc/metanol (4.7) xem Didu A.2, Phu luc A.
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7.3 Bidu thj két qua
7.3.1 Duong lvgng nwéc cua thube thir Karl Fischer

Puong lvong nwéc T cla thube thi Karl Fischer (4.5), tinh bdng miligam nuwéc trén mililit
thude thir, theo cdng thirc: '

m, x0,1566 m
T=—""""ho3cT= 2
Vs, 3 V,
trong dé

ms la khéi lwvgng clia natri tactrat (4.6) dwec dua vao néu thubc thir nay dugc
st dung @& chudn héa (7.2.1), tinh bang miligam;

ma 1a khdi lwgng clia nwéc dugc dua vao néu nudc tinh khiét dwoc s dung dé
chudn héa, tinh bang miligam;

Vs Ia thé tich cla thubc thir Karl Fischer s dung dé& chudn héa, tinh bang mililit;

0,156 6 1a hé sé @& tinh Ivgng nwédc cta natri tartrat hydrat.
'7.3.2 Ham lwgng nwéc ciia miu
Ham luvgng nuéc clia mau, tinh bing phan trdm khéi lvgng, theo cdng thive:

Ve xT V,xT
h —
m, x10 Pee V,xpxT

trong dé
m,  la khdi lvgng clia phdn miu thi (trong tredng hep san phdm rén), tinh bing gam;
Vo  lathé tich m3u clia phAn mAu thi (trong truerng hep san pham 18ng), tinh bing mililit;

P 1a khéi lwvong riéng clia mAu tai 20 °C (trong truéng hep cla san phdm 16ng), tinh
béng gam/mililit,;

Ve  lathé tich cla thubc thi Karl Fischer (4.5) da sir dung trong phép xac dinh (7.2.2);

T la duong lvgng nwéc cla thube thlr Karl Fischer, tinh theo 7.3.1, tinh bing
miligam/mililit.

8 Chudn dd ngwec bing do dién

8.1 Nguyén ly xéc djnh didm cudi

Thém dv lweng thubc thi» Karl Fischer, sau dé chudn dd nguoc véi dung dich tidu chuln
nuéc/metanol. Cac dign cyc cb chénh léch dién thé nang rdt nhd nhung du @& tao nén mot
a6 1gch I&n clia kim dién ké tai luc bat ddu chudn d6 ngugc. Nhan biét didm cudi khi chudn a6
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béng hién twong phan cyre cla catét cling véi sy ngét dong adt ngdt (duec chi ra bdi mét thiét bi
dién thé thich hop).

8.2 Céch tién hanh
8.2.1 Chuln héa thudc thir Karl Fischer

8.2.1.1 Lap thiét bj nhw trong Phy lyc C, dung m& bdi tron céc khép nbi (4.10). T mot trong
nhirng buret ty ddng, cho vao binh chuin 46 (5.2.1.2) lwgng thudc thir Karl Fischer vira di (4.5)
dé bao phu cac dién cyc (5.2.1.4). Bat mdy khuly tir (5.2.1.5) va d6ng mach thiét bj aé
x4c dinh dién cla diém cubi (5.2.1.6). D& dung dich tiéu chudn nuéc/metanol (4.8) chdy tir buret
tyw ddng thir hai (5.2.1.1) cho @&n khi kim clia dién ké di chuyén ddt ngét vé diém zero.

8.2.1.2 Can khoang 0,25 g natri tartrat (4.6) trong éng thiy tinh nhd (5.2.3), chinh xac dén
0,0001 g. ®at nhanh éng vao binh chuin @9, thao “ndp vaccin” trong vai gidy, sau @6 can éng
thiy tinh nhd, bing phép trir x4c dinh khéi lwgng (ms) cia natri tartrat dwgc st dung.

Sy chudn héa c6 thd bj anh hudng bdi khéi lvgng nudc (mg) x4p xi 0,04 g thém vao tir binh nhd
giot, can trrdc va sau khi dwa vao binh chudn d§.

Sau d6 thém lwgng duw @4 biét thudc thir Karl Fischer (Vs), dirng lai khi dung dich chuyén sang
mau ndu. Ché 30 s va chudn @0 ngwoc lwgng dw nay, s dung dung dich tiéu chudn
nudc/metanol (4.8) cho dén khi kim cla dién ké dét ngdt chuydn v& diém zero. Ghi thd tich (Ve)
clia dung dich (4.8) da s dung.

8.2.2 Sy tuong (rng gitra thudc thir Karl Fischer va dung dich tiéu chudn nwéc/metanol

X4 tirng phan binh chudn @4 (5.2.1.2), di chuyén dién cyc dugc nhing ngap trong chét 1dng
da duweec trung hda theo quy dinh tai 8.2.1.

Thém 20 mL thubc thir Karl Fischer (4.5), dwoc do trong buret ty ddng dAu tién (5.2.1.1), va
chuén @6 vé&i dung dich tiéu chuln nuwéc/metanol (4.8) chira trong buret ty ddng thi hai, cho dén
khi kim @ién ké chuyén dot ngdt v& diém zero. Ghi thé tich (V) clia dung dich 43 str dung.

8.2.3 Xac dinh

Théo can binh chudn d9 (5.2.1.2) bing van xa clia binh. S dung xyranh (5.1.2) xuyé&n qua “nép
vaccin® bom vao binh 25 mL (hoZc thé tich xac dinh trong quy trinh cho sdn phdm dwoc phan tich)
metanol (4.1). Bat may khudy tir (5.2.1.5).

P& khoi mao phan ng clia vét nudc trong metanol, thém mét luvgng dv nhd (x4p xi 2 mL)
thudc thir Karl Fischer (4.5) va sau d6 thém dung dich tiéu chudn nuéc/metanol cho téi khi kim
dién ké chuyén a4t ngot vé& diém zero.

Bom phan m&u thir xac dinh bing xyranh trong treéng hep 13 chit 1dng, hoac can chinh xac dén
0,000 1 g trong mdt &ng thiy tinh nhd trong triedng hop 12 bot rén.
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Thém lwgng dw da biét thubc thir Karl Fischer (Vs), dirng lai khi dung dich chuyén sang mau nau.
Cho 30 s va chudn d6 nguoc lwong dw d6, st dung dung dich tiéu chuan nwéc/metanol (4.8)
cho dén khi kim dién ké ddt ngét chuyén vé diém zero.

Ghi thé tich (V,) cla dung dich (4.8) da st dung.

CHU THICH: Nén si* dung phan miu thir nhv ham lwgng nuéc clia miu twong ng véi thé tich cia
thuéc thir Karl Fischer c6 thé do dugc véi d6 chinh xac cao. Néu cin, ting ty 1& clia dung méi va mau thir
dwoc si dung va sau d6 st dyng binh chuln dé c6 dung tich thich hep.

8.3 Bidu thj két qua

8.3.1 Pwong lvgng nwéc cla thubdce thir Karl Fischer

Puong lwgng nwéc T cla thube thlr Karl Fischer (4.5), tinh bdng miligam nwéc trén millilit
thubc thir, theo cong thire:

T2 m5x0,152E hodic T= mg —
aled) el
trong d6
ms la khéi lwvgng cla natri tactrat (4.6) dwgc dwa vao néu thubc thlr nay duoc

st dung dé chudn hoa (8.2.1.2), tinh bing miligam;

me 1a khdi lwgng nwdc dugc dua vao néu nudc tinh khiét duwoc st dung dé chuén
héa, tinh bang miligam;

Vs la lwong thé tich dw A3 biét cta thudc thir Karl Fischer (4.5) dwgc thém vao
trong 8.2.1.2, tinh bang mililit;

Ve 1 thé tich cta dung dich tiéu chudn nuwéc/metanol (4.8) da st dung trong
8.2.1.2 dé chuén d6 nguoc, tinh bang mililit;

V; la thé tich cla dung dijch tiéu chuldn nuwéc/metanol (4.8) da sl dung trong 8.2.2
(trong (rng vé&i thubce thir Karl Fischer), tinh bing mililit;

0,1556 6 1a hé sé dé tinh lvgng nwéc cla natri tartrat hydrat.
8.3.2 Ham lvgng nwéc clia miu

Ham Iwveng nwéc cia mau, tinh bdng phan tram khéi lvgng, theo cdng thirc:

VB-[VQXE x—T_
V; m, x10

hoac
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20 T
Ve =| Vo x 22| [x ——
[ : [ ’XV7J]XV°xpx10

trong dé
mo  1a khéi lwgng cGa phdn miu thir (trong trrdng hep san pham rén), tinh bing miligam;
V, & théd tich m3u phAn miu th (trong treang hop san phdm 18ng), tinh biing mililit;

P 14 khéi lwgng riéng ctia mAu tai 20 °C (trong trweng hop sdn phdm 16ng), tinh bing
gam/mililit;

V; dugc xac dinh trong 8.3.1;

Vs  la théd tich duwr a3 biét cla thubc thir Karl Fischer (4.5) dwoc thém trong 8.2.1.2, tinh
béng milillit;

Vs 12 thé tich clia dung dich tiéu chudn nuwéc/metanol (4.8) da st dyng trong 8.2.3 aé
chudn a8 nguec, tinh bing mililit;

T la dwong legng nudc cla thube thir Karl Fischer, dugc tinh theo 8.3.1, tinh béng
miligam/mililit.

9 Bao cio thir nghiém

Béo c4o thir nghiém s& bao gdm cac phan nhwr sau :

a) Nhan biét miu;

b) Vién dan phwong phap sir dung;

c) Két qua va phwong phap biéu thj dugc st dung;

d) Sai khac bét ky duwge ghi nhan trong qué trinh xac dinh;

e) Thao tac bét ky khéng cé trong tiéu chuln nay dwoc vién din hodc lién quan tuy chon.
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Phy lyc A
(quy dinh)
Tiéu chudn héa thudc thir Karl Fischer bing dung djch tiéu chudn nwéc/metanol

A.1 Phwong phap trirec quan

A.1.1 Néu dung dich tiéu chuln nwéc/metanol (4.7) dugc s dung thay thé cho natri tartrat (4.6)
dé chudn héa thubc thlr Karl Fischer (4.5), 6.2.1.2 lien quan dé&n chudn @8 tryc quan dugc
stra ddi nhw sau;

St dung xyranh (5.1.2), thém 10,0 mL metanol (4.1) vao binh chudn d&; chuin a6 véi thube thir

Karl Fischer (4.5) cho dén khi thu dwgc mau ndu nhw trong 6.2.1.1, va ghi thé tich (V,,) cla
thuéc thir da st dung.

Ciing véi cach twong ty, thém 10,0 mL dung dich tiéu chudn nuéc/metanol (4.7). Chuln @8 lvgng
nwéc A3 biét theo cach a3 cho vao véi thubce thir Karl Fischer (4.5) a3 dwoc chuln hoa, cho dén
khi dung dich ¢6 mau nau twong ty va ghi thé tich (V,,) cia thubc thir 43 st dyng.

A.1.2 Ngoaira, 6.3.1 cdn duoc stra ddi nhw sau:

Buong luvgng nuwéc T cda thube thir Karl Fischer (4.5), tinh biing miligam cla. nwdc trén mililit
thudc thlr, dugc tinh theo céng thirc:

_ 100
V" _V‘ID

trong dé
100  (a khéi lvgng clia nwére cb trong 10 mL dung dich tiéu chudn nuéc/metanol (4.7);

Vio  1a thé tich cba thubc thr Karl Fischer (4.5) s dyng @& chudn @6 10 mL metanol
(4.1), tinh bng mililit;

Vis 1 thé tich cla thudc thir Karl Fischer s dung d& chuin @& 10 mL dung dich
tiéu chudn nwéc/metanol (4.7), tinh bing mililit.

A.2 Phuong phap do dién - chudn ad tryc tidp

A.2.1 Néu dung dich tiéu chuln nuwéc/metanol (4.7) dugc st dung thay thé cho natri tartrat (4.6)
@& chuln hoa thubc thir Karl Fischer (4.5) thi 7.2.1.2 lién quan dén chudn @9 bing do dién
trye tiép dwoc stra ddi nhw sau:

S dung xyranh (5.1.2), thém 10,0 mL metanol (4.1) vao binh chuidn @9; chuin @9 véi thube ther
Karl Fischer (4.5) cho @én khi d¢ léch nhw nhau clia kim dién ké dat dugc va gir én dinh trong
it nh&t 1 min. Ghi thé tich (V2) clia thubc thir 83 dwoc s dyng.
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Ciing véi cach twong ty, thém 10,0 mL dung djch tiéu chudn nwéc/metanol (4.7). Chuén @6 lvgng
nuwéc a3 biét theo cach @4 cho vao véi thubce thir Karl Fischer (4.5) 4 dwoc chudn héa cho dén
khi 8% léch nhw nhau cla kim dién ké dat dugc va git 8n dinh trong it nhAt 1 min. Ghi thd tich
thubc thir (V,3) 3 duoc st dung.

A.2.2 Ngoaira, 7.3.1 ¢con dwoc stra d8i nhw sau:

Buong lugng nuéc T cla thube thir Karl Fischer (4.5), tinh bing miligam cia nwéc trén mililit
thubc thir, duece tinh theo céng thire:

100

T=
Vis =Vie

trong @é
100 14 khéi lwvgng clia nwére ¢ trong 19 mL durg dich tiéu chudn nwdc/metanol (4.7);

Viz 14 thé tich cia thubc ther Karl Fischer (4.5) sir dung d& chuin dd 10 mL metanol
(4.1), tinh bing mililit;

Vis 14 thé tich cla thubc thir Karl Fischer s& dung @& chudn @& 10 mL dung dich
tiéu chudn nu&c/metanol (4.7), tinh bing miilit.
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Phylyc B

(quy dinh)

Thiét bj dién hinh déi véi chudn d$ tree quan hoic

Ong béo vé (xem'5.1.1.1)
chira chét hut 4m (4.9) \ -

Khép ndi thiy tinh nham
hinh cAu S29 (28/15) --

Pién cyc platin
(5.1.1.3)

Binh chuén 43
(5.1.1.2)

Thanh khudy bing thép mém boc
thiy tinh hodc PTFE (5.1.1.4)

May khudy tir
(5.1.1.4)

chun @6 biing do dién trwe tiép

Buret ty déng (5.1.1.1), 25 mL.
.~~~ vach chia 0,05 mL

Ong dugc 1ap “nép vaccin”
dé dua cac phan miu thir
dang Idng bgng cach dung
ranh (5.1.2) ma khéng
/‘Eﬁn mé& binh chun ¢ va
béo vé khdi 60 4m khong
khi (xem 5.1.1.2)

Kep kidu vit

1\

Thiét bj 0 phat Van xa Binhthubcthr  Binh Drechsel  Qua bop cao su (5.1.1.6)

hién gién thé
ctia didm cudi
(5.1.1.7)

(xem 5.1.1.5) (xem 5,1.1.6)
chira thubc thir  chira @Ay chét
Karl Fischer (4.5) hat 3m (4.9)

Hinh B.1 - So b tdng thé
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. // Day adng, mot trong cac day
Khép nbi thiy tinh Il ndy dugc cach dién bing
nham con 12/21 boc plastic

Hinh B.2 - Dign cye platin
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R1 {1083}
Q)
A&
{350 Q)
o
:_P {2v)
-
R2
S k)
J/l' .
E
CHU DAN
P Pin
| Cong téc
E Pién cyc platin
Ry vaR; Bién tr&
G Pién ké

Hinh B.3 — Mach dign cta thiét bj phat hign dign thé cua aiém cubi
(chudn a9 tryc tiép: sy ting déng dign)
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Thiét bj didn hinh déi vé&i chudn d$ nguwec bing phwong phap do dign

Binh chira (xem 5.2.1.1) cho
dung dich nué&c/metano
-tiéu chudn (4.5)

Buret t dfng (5.2.1.1),
dung tich 25 mL™=x

Khé&p ndi thiy tinh nham
cdn 12/2

12/21

Ong nbi véi “nép vaccin®
@& dura phdn chét Idng
vao bang xyranh ma
khong cAn mé ndp binh

chun @0 va tranh duge—~ "

4m khi quyén

Binh chuén 46

Thanh tir

/40 — >

May khudy tir

22

Van ba chidu

Khérp néi thiy tinh nham
con 29/32

Blinh chira (xem 5.2.1.1)
thude thir Karl Fischer (4.5)

Khong khi da lam kho

Khép ndi thiy tinh nham

~(———--cbn 12/2

e 4512

Dién cye platin (5.2.1.4)

Hinh C.1 - So @8 téng thé

Thiét bj phat hign
dien & didm cudi

-
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L /(: Day adng, mot trong cac day
Khép néi thiy tinh nham con, i{ nay dugc cach dién bing
12721 boc plastic

Hinh C.2 - Dién cyc platin

}
!

]
T
R
CHU DAN
P Pin
| Cong tic |
E Dién cye platin c
-

R, vaR, Bién tr&y
G Dién ké

Hinh C.3 - Mach dién cua thiét bj phat hign dign thé cua diém cubi
(chudn 8¢ ngwoc: ngit déng dign)
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Thw myc tai liéu tham khéo

[1] Fischer, Karl. Angewandte Chemie, 1935, 48, p.394.
[2] Peters, E.D., and Jungnikel, |.L. Anal.Chem., 1955, 27, pp. 450-453.

[3] Smith, D. M., Bryant, W. N. D., and Mitchell Jr., Journal of the American Chemical Society,
1939, 61, p. 2407,
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