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L&i néi dau
TCVN 5081:2008 thay thé TCVN 5081-1:2002;
TCVN 5081:2008 hoan toan tuong duong véi ISO 6488:2004;

TCVN 5081:2008 do Ban ky thuat tiéu chuidn TCVN/TC 126
Thuéc I va sdn phdm thuéc 14 bién soan, Téng cuc Tiéu chuan Do

ludng Chat luong dé nghi, B6 Khoa hoc va Céng nghé cong bé.

TCVN 5081:2008



TCVN 5081:2008

Gidi thiéu

Trong suét qua trinh xay dung cac Tiéu chudn qudc t&, cac phép th nghiém lién phong da dudc thuc
hién theo hai nguyén tic khac nhau dé xac dinh ham ludng nuéc ctia thudc 14 nguyén liéu va san phdm

cudi cuing, cac phuang phap do la:
— phuong phap Karl Fishcher nay va
— phuong phap sac ky khi.

Céc nghién clru nay cho thay khéng cé su khac nhau gilta cac két qua thu dudc bang hai phuong phap
nay. Phuong phap séc ky khi dudgc quy dinh trong 1ISO 16632.
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Xuat ban lan 1

Thudc 1a va san pham thudc 1a — Xac dinh ham lugng nuéc -

Phuong phap Karl Fischer

Tobacco and tobacco products — Determination of water content — Karl Fischer method

1 Phamvi ap dung

Tiéu chudn nay qui dinh phuong phap xac dinh ham ludng nudc bang phuong phap Karl Fischer. Tiéu
chuén nay ap dung cho thuéc 1a nguyén liéu cling nhu san phadm thudc 14. Phuong phap nay phd hop
véi phan khéi lugng c6 ham lugng nuée tir 2 % dén 55 %.

2 Tailiéu vién dan

Cac tai liéu vién dan sau la rat can thiét cho viéc ap dung tiéu chuan nay. D6i véi cac tai liéu vién dan
ghi nam céng b6 thi ap dung phién ban dudc néu. Déi véi cac tai liéu vién dan khéng ghi nam céng bé

thi ap dung phién ban maéi nhat, bao gém ca cac slra déi.
TCVN 7151 (ISO 648), Dung cu thi nghiém bang thuy tinh — Pipet mét mdrc.

TCVN 4851 (ISO 3696), Nudc dung dé phan tich trong phong thi nghiém — Yéu cau ky thuat va
phuong phap thi.

TCVN 5080 (ISO 4874), Thuéc la nguyén liéu — Lay mau — Nguyén tic chung.
TCVN 6684 (ISO 8243), Thudc la disu — Ly mau.

TCVN 6936-2 (ISO 10362-2), Thuéc I4 diéu — Xac dinh ham ludng nudc trong phan ngung tu khoi
thu6c — Phan 2: Phuong phap Karl Fischer.

ISO 15592-1, Fine-cut tobacco and smoking articles made from it — Method of sampling, conditioning
and analysis — Part 1: Sampling (Thudc |4 sdi va san pham hut tir thudc la soi — Phuong phap 18y mau,

bdo 6n va phan tich. Phan 1: Lay mau).
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3 Thuat ngir va dinh nghia
Trong tiéu chuén nay ap dung cac thuat ngir va dinh nghia sau day:

31

Thudc la c6 dd am cao (high-moisture tobacco)

MA&u thudc 14 chita ham lugng cac chat bay haoi trén 20 % xac dinh dudc khi sy & nhiét do tir 100 °C
dén 105 °C.

4 Nguyén tac

Ham Iuong nuéc cla thudc 14 hoic san pham thudc la dudc xac dinh bang cach chiét nudc qua viéc lac
mau v8i metanol khd, sau d6 bom moét phan dich 1dng vao binh chuan dd réi chuan dé bang thudc thir
Karl Fischer khong chita pyridin va tinh ham luong nuéc. Phudng phap nay c6 thé ap dung cho bat ky

loai mau thuéc 14 nao véi diéu kién 1a gidm cd mau vé nhd hon 4 mm.
CHU THICH Né&u gidm c8 mau (nghién hodc cat) thi c6 thé lam gidm ham luong nudc ban dau. C6 thé sir dung

k¥ thuat dong lanh d& ng&n nguia su that thoat 4m.

5 Thuéc thir

Chi st dung thuéc th(r tinh khiét phan tich.

5.1 Thudc thir Karl Fischer, khdng chiia pyridin, c6 duong luong nuéc trén 1 mililit thudc thi &
khoang tr 2 mg dén 5 mg.

5.2 Metanol, c6 ham lugng nudc nhod hon 0,05 g/100 g.

Vi loai nay c6 tinh hat 4m, do d6 nén day kin chai dung bang pipet phan phéi tu ddng cé 6ng say.
CANH BAO - Metanol nguy hiém dén con ngudi va moi trudng. Can than trong khi sir dung.
5.3 Chat hut am, silicagel méi dudc hoat hoa.

5.4 Nuéc, phu hdp vdi loai 2 cia TCVN 4851 (ISO 3696) hoadc c6 chéat lugng tét hon.

6 Thiét bi, dung cu
S{ dung cac thiét bi, dung cu phong th nghiém théng thudng va cu thé nhu sau:

T4t ca cac dung cu thuy tinh dudc st dung dé chudn bi va xac dinh ham ludng nuéc phai dudc say it
nhat 1 h & nhiét dd 105 °C + 5 °C sau khi nuc da bay hoi hét. Sau d6 dudgc 1am ngudi va bao quan

trong td hut &m c6 chat hat 4m (5.3) cho dén khi st dung.
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6.1 Thiét bi chuan do tu dong Karl Fischer, bao gém cac bd phan tir6.1.1 dén 6.1.5
6.1.1 Dung cu phat hién diém két thic chuan do, theo phuong phap biamperiometrical.
6.1.2 Dién cuc kép, bang platin.
6.1.3 May khuay tur.
6.1.4 Binh chuan db.
6.1.5 Buret tu déng, dung cho metanol va thuéc thi Karl Fischer.
6.2 May lac co hoc, dang bé quay, c6 thé diéu chinh tan s6 I4c dén 155 [an/min.
6.3 Microxyranh, ding dé xac dinh duong luong nudc, dung tich 50 pl.
6.4 Pipet moét vach, dung tich 10 ml va 20 ml, phu hop véi loai A clia TCVN 7151 (ISO 648).
6.5 Binh nén, dung tich 250 ml va 500 ml, c6 khép néi thuy tinh mai hinh nén.

6.6 Tu say dung khi néng, c6 thé duy tri nhiét d6 & 105 °C + 5 °C.

7 Tiéu chuan hoa thudc thir Karl Fischer

Cho mét ludng metanol (5.2) vao binh chuan d6 (6.1.4) dd dé 1am ngap cac dau dién cuc. Chudn do

dén hét luong dung dich du (xem chu thich ) trong binh chudn dé bang thuéc thit Karl Fischer (5.1).

Dung microxyranh (6.3) thém 50 ul nudc vao binh chudn d. Cha y khéng dé bot khi trong xyranh bang
cach lam day trén vach 50 pl, 14t ngudc xyranh va gé dé bot khi thoat 1&n trén. Sau d6 an pitdng dén
vach 50 ul va ding khan thAm nhanh lugng nuéc du ra khoi dau dau kim tiém. Cach khac, lam day xyranh

bang 50 pl nuSc va can xyranh. Sau khi bom, can lai xyranh va ghi lai chinh xac khéi luong nudc.

Chuyén 50 pl nuéc sang binh chuén do, chi y bom nuéc truc tiép vao dung dich, khéng dé nudc rai vao
c6 hoadc thanh binh. N&u c6 thé, st dung binh day bang nGt mang cao su va kim tiém dudc cdm qua
nat. Néu nudc con s6t lai & dau kim thi loai bd bang cach cham dau kim tiém vao bé mat clia dung dich

trong binh.

Chuén d6 bang thudc thlr Karl Fischer (5.1) va ghi gia tri chudn dd. Lap lai quéa trinh. N&u chénh léch
gilra cac gia tri cGa hai 1an xac dinh khéng 16n hon 0,05 ml, thi 18y gié tri trung binh cla hai 1an xac dinh.

Né&u khdng thoad man yéu cau thi 13p lai phép xac dinh.

Chuén hoa thudc thit Karl Fischer trong méi ngay lam viéc.
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D& dat dudc két qua t6t nhat khi si dung k¥ thuat Karl Fischer, thi diéu quan trong 13 phai dam bao ring
tat ca cac budc phan tich dudc thuc hién theo mét phuong thic théng nhat, tir khau chiét, 1dy mau va

cbng viéc hang ngay.

CHU THICH Trong thuc té& thudng chudn dé truc ti€p “Ién trén” dung dich du trong binh chuan d6, nghia la khéng
lay dung dich du ra khdi binh. Khi thé tich trong binh dat d&n miic nhat dinh, loai bd phan dich thita, chi gili vira di
ngap cac dau dién cuc. Tuy nhién, khi d6 néng doé metanol trong binh s& gidm xuéng dén mic khong thé tién
hanh phan (ing dudc. C6 thé tao két tlia va thu duodc gia tri chuén do sai. Chi c6 kinh nghiém thuc t& méi biét dugc
khi n&o thi chuén d6 "lén trén" dung dich du két thic va sau d6 can phai lam réng hoan toan binh chudn do, trang

va thay metanol.

Tinh duong lugng nudc cla thudc thir Karl Fischer theo cong thiic sau day:

trong do6
E la duong luong nudc, tinh bang miligam nudc trén mililit thudc thir;
my, 1a khéi luong nudc st dung dé tiéu chudn hoa thudc thir Karl Fischer, tinh bang miligam;

V,, la thé tich trung binh ciia thuéc thi Karl Fischer da st dung dé chuan do, tinh bang mililit.

Hang ngay, lap lai phép xac dinh duong luong nudc ddi véi méi mé thudc thi méi.

8 Lay mau

L&y mAu thudc 14 nguyén liéu theo TCVN 5080 (ISO 4874) va thudc la diéu theo TCVN 6684 (ISO 8243).
L&y mAu thudc 1a sdi theo 1ISO 15592-1.

Mau dudc 18y va bao quan trong vat dung kin khi c6 dung tich vira dd dé dung mau.

Né&u mau dudc bao quan & 4 °C, thi dé hop dung mau can béng dén nhiét do6 phong truéc khi ma.

9 Cach tién hanh

9.1 XU ly mau

Gop va tron dd cac don vi mau riéng 1& d& cé dudc mau con it nhat 14 100 g. Néu gidm ¢d mau thi mau
phai dugc cit di nhd dé lot dudc qua ray 4 mm. N&u can xac dinh dd 4m tuyét déi, mau cé thé dudc

lam déng lanh véi nita 1dng trudc khi cat. Sai thudc 14 I8y tir diéu khéng can thiét phai giam ¢d mau.
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N&u mau c6 dd 4m cao (xem 3.1) khong thé phan tich dudc ngay, thi phai dudc bao quan & nhiét do

thap hon 4 °C khong qua 10 ngay.
9.2 Phan mau thir

9.2.1 L&y mot phan mau th(r khoang 5 g t mau da chuén bi theo 9.1. Can chinh xac dén 0,001 g va
chuyén phan mau th nay vao binh nén 500 ml (6.5). Thém 250 ml + 1 ml metanol va day ngay nap

binh. L&c 30 min trén may l&c co hoc (6.2) & tan sé 1ac 155 1an/min.

9.2.2 Né&u khdng c6 dl ¢d mau, thi phép xac dinh c6 thé dudc tién hanh v6i phan mau th nhd hon.
Phan mau th&f nhé nhat 1a 0,5 g. Trong trudng hop nay, st dung binh nén dung tich 250 ml va thém it

nhat 12 50 ml metanol.

9.2.3 Khi xac dinh ham lugng nudc trong cong va la thudc 14, thi thdi gian chiét 30 min la khong du.
Trong trudng hop nay, chiét mau trong binh nén dung tich 500 ml bang 250 ml metanol, I&¢c 30 min va
dé yén it nhat 24 h. Phan mau th(r can dudc xoay nhe hoic tron nhe bang cd hoc trude khi 1ay phan
dung dich mau ra phan tich. Trong cac trudng hop dic biét, c6 thé thdi gian chiét sé& lau hon. Khi dé,
chiét mau cho dén khi thu dudc két qua khong ddi, nghia 1a chénh Iéch gitta hai phép tinh & cac thoi
diém khac nhau bang ho#c nhé hon 0,5 g/100 g.

9.2.4 N&u dich chiét khdng dudc phan tich trong ngay thi bdo quan trong td lanh. Can, tién hanh phan

tich sau khi dé dich chiét can bang dén nhiét doé phong.
9.3 Chuan bi thiét bi chuan do

Chuén bi thiét bi chudn d6 theo huéng dan s dung. Thém mét ludng vira di metanol (5.2) vao binh
chuén do (6.1.4) sao cho dau cac dién cuc kép platin dudc ngap hoan toan trong suét qua trinh khudy.

Chuén d6 luong chira trong binh cho dén khi két thic béng thudc thr Karl Fischer.
9.4 Phép thir trang

Chuyén 250 ml + 1 ml metanol (5.2) vao binh nén dung tich 500 ml (6.5), thuc hién cac thao tac gidng
nhu d8i véi cac dich chiét mau (9.2). Dung pipet mét vach (6.4) 18y 20,0 ml metanol tr binh nén va cho
vao binh chuén d6 (6.1.4). Chudn do6 bang thudc thir Karl Fischer va ghi lai gia tri thu dudc. Lap lai phép
tht trAng. N&u chénh léch céac gia tri cla hai Ian xac dinh nhd hon hodc bang 0,05 ml, thi Idy gia tri

trung binh. N&u khéng thoa man yéu cau thi 13p lai toan bd phép xac dinh.

Gia tri mau trdng, B, dudc tinh theo céng thiic sau day:

Vi

B=—"
Vm
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trong do6
V, 14 thé tich trung binh clia thudc thit Karl Fischer da dung cho phép thi trdng, tinh bang mililit;
V,, lathé tich cGia dung dich metanol, tinh bang mililit.

9.5 Xac dinh

Dung pipet mot vach (6.4) chuyén 10 ml dich chiét mau bang metanol vao binh chuan dé6 va chuén do.
Sau khi két thac chudn do, loai bé dung dich da chuan dd va trang binh bang metanol. Lap lai phép xac
dinh. Tinh ham lugng nuSc. Néu chénh I&ch gilia cac gia tri cla hai 1an xac dinh nhd hon hodc bang
0,5 g trén 100 g, thi Iy gia tri trung binh cla hai 1an xac dinh. Néu khong thod man yéu cau thi I&p lai

toan bd phép xac dinh.
10 Biéu thi két qua

Ham lugng cla thudc 14, wy, tinh theo miligam trén gam, theo cong thiic sau day:

[V, - (BxV,)]xExV
mxV,

Wy =

trong doé
V, lathé tich cla thudc thir Karl Fischer da st dung dé& chuan dd dich chiét mau, tinh bang mililit;
B 13 gia tri mau trang (9.4);
V, 14 thé tich phan dich chiét ctia mau da chuén do, tinh bang mililit;

E 1a duong luong nudc cla thudc thr Karl Fischer, tinh bang miligam nuéc trén mililit thudc thir
(diéu 7);

V 14 t6ng thé tich dich chiét mau da chuin bi, tinh bang mililit;
m |a khéi luong phan mau thi, tinh bang gam.

Biéu thi két qua chinh xac dén miligam trén gam.

11 Db I3p lai va db tai lap

Mbt nghién cliu cong tac quéc t& da tién hanh trén cac loai mau 1a thudc 14, I6i thudc 1a diéu, thudc 14 tau,

thudc 14 nhai va thuéc 14 ngli. Mudi mot phong thir nghiém da ghi lai cac két qua co thé chap nhan véi do léch

10
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chuén trung binh ctia do 1ap lai (s,) va do tai lap (sx) sau day, trén pham vi rong da néu. Viéc xac dinh cac gi6i
han lap lai va tai lap clia phuong phap Karl Fischer da dudc thuc hién theo TCVN 6910-2 (ISO 5725-2).

Bang 1 — Cac két qua cua phép thir lién phong thir nghiém

Loai mau thuéc la Ham lugng nuéc S Sk

mg/g mg/g mg/g
Thudc la ngti khod 88 1,2 3,6
L& thudc burley 105 3,0 4,8
Thudc 14 tau 110 2,0 4,6
La oriental 112 2,8 5,7
Thudc la diéu, tu nhién 116 2,7 3,4
Thudc la diéu, bac ha 121 29 3,4
L4 thuéc nhai 223 29 6,9
Thudc 14 ngii uét, thai sgi dai 1 344 4,1 10,9
Thudc 14 ngtii uét, thai soi dai 2 494 5,0 11,6
Thudc 14 ngtii uét, thai soi dai 501 5,0 11,9
Thudc la ngti uét, thai sgi nhd 515 6,1 11,6

11
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Chu giai
X ham lugng nudc, mg/g
Y  d6 léch chudn, mg/g
1 sg=0,0194 x+ 2,29
R?=0,930
2 s,=0,0076 x + 1,55
R?=0,868

Hinh 1 — D6 léch chuan Iap lai (s,) va do Iéch chuan tai 1ap (sg) cia ham ludng nuéc thu dudc

béng phuong phap Karl Fischer

12 Bao céo thir nghiém

B&o céao th(r nghiém phai ghi r& ham luong nudc ctia mau thl, tinh bang miligam trén gam va phuong
phap da s dung. Vién dan tiéu chudn nay. Bao cao th nghiém ciing phai dé cap dén moi chi tiét thao
tac khong qui dinh trong tiéu chudn nay, hodc tuy y lua chon, cling véi cac chi tiét bat thudng khac c6
thé anh hudng t6i két qua.

Bé&o céo th nghiém cling bao gém tat ca cac théng tin can thiét vé viéc nhan biét day di vé mau thi.

12
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Thu muc tai liéu tham khao

[1] TCVN 6910-2 (ISO 5725-2), D6 chinh xac (d6 dung va doé chum) ctia phuong phap do va két qua do.
Phan 2: Phuong phap co ban xac dinh do 1ap lai va do tai 1ap cla phuong phap do tiéu chuin.

[2] 1SO 16632, Tobacco and tobacco products — Determination of water content — Gas-chromatographic

method.
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