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TIEU CHUAN QUOC GIA TCVN 8458:2010

Tinh ddu - Xac dinh ham lwgng nwéc —
Phwong phap Karl Fischer

Essential oils — Determination of water content — Karl Fischer method

1 Pham vi ap dyng

Tiéu chuln nay quy dinh phuong phap xac dinh ham lwgng nuwéc trong céc loai tinh dAu bing phuong
phap Karl Fischer.

2 Tai ligu vién dén

Céc tai lidu vién din sau rit cAn thiét cho viéc ap dung tiéu chuén ndy. Ddi véi céc tai liéu vién dan ghi
nam cdng bé thi 4p dung phién ban dugc néu. i véi cac tai liéu vién din khdng ghi nam cong bé thi 4p
dung phién ban mé&i nhit, bao gdm ca cac stra dbi, bd sung (néu cb).

ISO 760, Determination of water content — Karl Fischer method (Seneral method) [Xac dinh ham lwgng
nuwéc — Phuong phép Karl Fischer (Phuong phap chung)].

3 Thuit ngir va dinh nghia
Trong tiéu chudn nay sir dyng thuat nglr va dinh nghia sau day:

31
Ham lwgng nwére (water content)
Lwong nwdc cé mat trong tinh ddu xac dinh duge bing quy trinh dwec quy dinh trong tiéu chudn nay.

CHU THICH Ham lugng nuére dugre bidu thj theo phan tram khbi luong (% (mim)].

4 Nguyén tic

Nuéc co mat trong phAn mu thir dugc hip thy biing metanol khan. Nuéc cho phan g véi thubc thir
Karl Fischer khdng chira pyridin, thubc thir nay truedc d6 4 dugc chudn héa bang chuén db sir dung
thiét bi Karl Fischer. Diém két thic phan (rg thu dwgc bing phurong phap do dién.
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5 Phan ong

Trong qué trinh xac dinh ham lwgng nuwéc bing phuong phap Karl Fischer, thi nuwde c6 mat trong miu
thir sé& phan (rng véi iét va sulfua dioxit khi cé mé3t amin va regu:

H;O +I; + SO; + ROH + 3R,NH,., = 2R,NH, ,HI + R,NH;.,HSO,R

trong 46 R la mét alkyl hodc nhém alkoxyl.

Diém két thuc phan (rng thu duwrgc biing do dién do Irgng i6t dw gay ra.

6 Thudc thir va vit lidu thir

Tét ca céc thubc thir dwoc st dyung phai thudc loai phan tich va nuwdc cAt hodic nwdc a3 loai khoadng
hodic nuwéc cb dd tinh khiét twong duong.

6.1 Metanol, chira khdng qua 0,05 % khéi Irgng nwrérc. Néu thube thir chira nhidu hon Iwgng nwrée
nay thi lam khd bding cach chung cét trong méi trng khi tro (nito, heli v.v...) c6 magie 34 dwgc hoat
héa béng idt. Thu I4y dich chung cét vao binh cAu dugc bdo vé khdi 30 4m clia méi trrémg bling cach
dung éng chén c6 chét hat &m. Cach khac, cé thé sir dung 2-methoxyetanol (6.2).

6.2 2-Metoxyetanol (etylen glycol monometyl ete hodc metylxenlosolve), chira khéng qua 0,05 %
khéi ligng nurdrc. Néu thube thir chira nhidu hon Irgng nwréc ndy thi 1am khd bng cach chung cét,
loai bd vai mililit dich cAt du tién c6 chira nuére.

6.3 Thuéc thir Karl Fischer', khéng chira pyridin, cé d8 chudn thap hon 4,0 mg/ml, logi mét thanh
phan hoc hai thanh phin. D6 chudn cin dwoc xac dinh hang ngay.

Néu c6 mat cac hgp chét carbonyl, thi phai st dyung thuébc thir Karl Fischer thich hgp.

6.4 Kali bitartrat (C,H,OgK:.1/2H;0) hodc nwéc.

7 Thiét bj, dung cy
Xem ISO 760.

T4t ca cac dung cu thly tinh dwec sir dung déu phai dugc lam khé trirée 30 min trong ti sdy dugc duy
tri & nhiét A6 130 °C, sau @6 dugc gilr trong binh hit 4m chira chat hit 4m rdi dwoc lam ngudi dén
nhiét d§ phong.

9" Céc san pham thich hop c6 bén sin.
0
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Khdng dwoc sdy cac buret ty ddng trong ti sdy. Céac buret nay can dwgc lam khé bing etanol tuyét dbi
hodc axeton va déng khdng khi khd.

St dung céc thiét bj, dung cy phéng thir nghiém thdng thwérng va cy thé nhw sau:
7.1 Duyng cy chuédn 4%

Hién c6 cac dung cy ban sdn trén thi trnrdmg dé xac dinh ty ddng ham lwong nwéc theo phurrong phap
Karl Fischer, c6 cac thanh phan cdu thanh néu trong 7.1.1 3én 7.1.5.

7.1.1 Chét chi thj diém két thic, dé chuin d6 theo phwrong phap do dién.
7.1.2 Didn cyrc kép platin.

7.1.3 B khudy tir, c6 gén v&i dia khudy dugc phl polytetrafiuoroetylen, van hanh & tan sé quay
150 r/min &én 300 r/min.

7.1.4 Binh chudn d8, dung tich khodng 200 ml, c6 it nh4t ba khérp ndi thly tinh mai.

Né&i mét trong ba khép ndi véi buret tir ddng. Dat dién curc kép platin vao trong buret tir ddng va mét
dién cire kép platin vao buret thr hai va dung buret thir ba dé bd sung thubc thir va mau thr. Uu tién
diing binh cé voi x& dudi day. Nbi khép néi nay véi binh chuln dd béng éng mao quan cé dung tich
khéng qua 0,5 ml. Dong tat ca cac khép nédi trong binh chudn 49 béng cac dng lam khé da duoc nap
chét Iam khd cé hiéu qua hodc ray phan ti hodc dng lam khd duoc a6 ddy thubc thir (6.3) 3é tranh dnh
hwéng cta 4m tir khdng khi.

7.1.5 Buret ty ddng, dung tich 25 ml, dwgc chia cac vach 0,05 ml va I thudc thir va éng 1am kha.
Vach chia nhd nhét clia buret phy thudc vao sé lidu clia nha san xuét (vi dy: 0,02 ml).
Bao vé lo thubc thir, buret va thuéc thir Karl Fischer (6.3) khéi 4m va anh séng.

7.2 Tu sdy, didu chinh dugc & 130 °C + 5 °C & 1am khd cac dung cy thay tinh.

8 Liy miu

Phuwong phap khuyén céo vé l&y m&u dugc néu trong TCVN 8442 (1SO 212).

CHU THICH: CAn cha y ring phirong phap néu trong TCVN 8443 (ISO 366) khéng sir dung dugc 88 chulin bj mAu thir vi
tidu chudn ndy quy dinh mau phdi kho.
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9 Cach tién hanh
9.1 Chudn bj dyng cy chudn a4

Chuén bj dyng cy chuln ¢ (7.1) theo cac hwéng din clia nha san xudt va bsi m& vao tirng khép
néi. Didu quan trong Ia binh chuln @ phai kin khi.

Cho 25 ml metanol khan (6.1) ho3ic 2-metoxyetanol (6.2) vao binh chudn @% (7.1.4). ®am bdo ring
cac phan kim loai cla dién cyc kép platin (7.1.2) 43 dwoc ngdp hoan toan. B&t dAu chuin @9 ty
asng (7.1.3).

Cho thém thuéc thir Karl Fischer (6.3) @& xdy ra phan (rng vé&i cac vét nwéc trong metanol. Viéc chudn
a6 va cong nhan diém két thic chudn a6 duoc kiém soat ty ddng bing thiét bi.

9.2 Chudn héa thudc thir Karl Fischer
Chun bj dung cy chudn dd nhu trong 9.1.

Can khodng 0,300 g kali bitartrat (6.4), chinh xac dén 0,0001 g. Cho cang nhanh cang tét Ivgng (m,)
bitartrat ndy vao binh chun @6 (7.1.4).

Dé chuln hod, chuln d6 Iuvgng nudc da bibt dugc dua vao binh chuldn d6 bing kali bitartrat, véi
thubc thir Karl Fischer dé tién hanh chudn héa. Viéc chudn 46 va cong nhan diém két thic chudn 4
duoc kim soat ty ddng béng thiét bi.

Ghi lai thé tich (V) cta thubc thir 34 s dung véi bitartrat.

Viéc chudn héa thube thir cing c6 thé dugc thuc hién véi mot Iegng nuéce tinh khiét 3 biét (m.),
khodng 0,040 g, dw¢rc can chinh xéc dén 0,0001 g.

Ghi lai thé tich (V) clia thubc thir 3 sir dung véi nuréc.

Thye hién vai 1An chudn dd ma khéng thay binh chuén d9. Tinh trung binh cla céc két qua @é tinh
duong lugng nudc cua thube thir (10.1).

9.3 Phép xéc djnh
Chudn bj dyng cy chun dd nhu trong 9.1.

Tuy thudc vao ham lwgng nuwéc dy kién clia mAu, 14y phan mau thir (Vo mi) (10,0 ml néu ham lueng
nuéc < 3 % hodc 25,0 mi ndu ham lweng nwdc < 1 %) cho nhanh vao binh chudn d & nhiét 86 dudi
25 °C, vi ¢6 thé xuét hién sy két I&ng va khong hoa tan hét.
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B4t dAu chuln @6 tw ddng trong khi van khudy béng bd khudy tir (7.1.3). Viéc chuln d va céng nhan
diém két thuc chudn Ao duoc kidm soét ty déng bang thiét bj.

Ghi lai thé tich (Vs) cGa thube thir 43 st dung.

Thye hién ba 1An chun @6 trén m&i mAu thir va Iy trung binh clia cac két qua aé tinh toan (10.2).

10 Bidu thj két qua
10.1 Puwong lwgng nwdre cia thudce thir Karl Fischer

Tinh dwong lweng nwéc, T, cla thubce thir Karl Fischer (6.3) bing miligam nuwéc trén mililit thude the,
theo cdng thirc sau day:

m, 05x18

V, 23528

hodc T =—%
@ v,

Trong d6:

m, 14 khéi lwgng cla Kali bitartrat (6.4) dugc dwa vao khi thube thir ndy dugc dung dé chuén
héa (9.2), tinh bing miligam (mg);

V, 1athé tich cla thubc thtr Karl Fischer (6.3) da dung dé chuln héa, tinh bang mililit (ml);
0,5 1a sé mol nwéc trén mol kali bitartrat;

18 12 khéi lgng phan tir trong ddi cla nuéc;

235,28 Ia khdi lvgng phan tir trong i clia kali bitartrat;

m, 14 khéi lvgng clia nwéc tinh khiét a2 biét (6.4), néu nudc dugc dung aé chudn héa, tinh
béng miligam (mg);

V. lathé tich ctia thudc thir Karl Fischer (6.3) a3 dung d& chudn héa, tinh béng mililit (ml).
10.2 Ham lwgng nwéc cla tinh ddu
Ham lwgng nudc clia tinh diu, W, tinh biing phan tram khéi Ivgng, theo cdng thirc sau day:

VyxT
V, x px10

trong 46
Vo 1a thé tich cGa phAn mau thir (9.3), tinh bang mililit (ml);

p laty trong cia mAu & 20 °C, tinh bang gam trén mililit (g/ml);
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Vs la thé tich cia thubc thir Karl Fischer (6.3) a4 dung cho phép xac dinh (9.3), tinh biing mililit (ml).

T 14 duvong lweng nuwée tinh duwec trong 10.1, tinh bing miligam nwéc trén mililit thube thir Karl
Fischer (6.3).

Dé tinh ty trong clia tinh ddu, nhan gi4 tri thu duwrgc cda ty trong twong bi véi ty trong clia nwére & 20 °C
Ia 0,998 23 g/ml.

11 Bdo cao thir nghiém
B4o cdo thir nghiém phai ghi rd:
— phuong phap @3 sir dung;

— két qua thir nghiém thu duge;

~ moi chi tiét thao tac khdng quy dinh trong tiéu chudn nay, hodc dugc coi 1a tiy chon, cling nhu moi
tinh hudng b4t thrdrng ma cé thé anh hudng téi két qua;

Béo cdo thir nghiém phai bao gdm moi thang tin cAn thiét 48 nhan biét ddy i vé miu thir.



Thw myc tai ligu tham khao

[11 TCVN 8442 (ISO 212), Tinh ddu - L4y mau.

[2] TCVN 8443 (I1SO 356), Tinh ddu — Chuén bj mau thi.
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