TIEUCHUANQUOC GIA

-
O
<
Z

TCVN 11048:2015
ASTM E 203-08

Xuét ban lan 1

SAN PHAM HOA HOC DANG LONG VA DANG RAN -
XAC PINH HAM LUONG NU’O’C BANG PHUONG PHAP
CHUAN PO THE TiCH KARL FISCHER

Standard Test Method for Water Using Volumetric Karl Fischer Titration

HA NOI - 2015



L&i n6i dau

TCVN 11048:2015 dwoc xay dwng trén co s& chap nhan hoan toan twong
duwong véi ASTM E 203-08 Standard Test Method for water using volumetric
Karl Fischer titration v&i sy cho phép clia ASTM quéc té, 100 Barr Harbor
Drive, West Conshohocken, PA 19428, USA. Tiéu chudn ASTM E 203-08
thudc ban quyén ctia ASTM quéc té.

TCVN 11048:2015 do Tidu ban ky thust Tiéu chudn quéc gia
TCVN/TC28/SC5 Nhién liéu sinh hoc blén soan, Téng cyc Tiéu chuén
Do ledng Chit lrgng d& nghi, B Khoa hoc va Céng nghé céng bé.

TCVN 11048:2015



TIEUCHUANQUOC GIA TCVN 11048:2015

San pham héa hoc dang I6ng va dang ran - Xac dinh ham lwong
nwéc bang phwong phap chuan do the tich Karl Fischer

Standard test method for water using volumetric Karl Fischer titration

1 Phamviépdyng

1.1 Tiéu chuin ndy quy dinh phwrong phép chuin @8 thé tich Karl Fischer (KF) d& xac dinh ham leomg
nréc ty do va nuéc & dang hydrat héa trong hiu hét cac hop chét hru co va vé co dang 18ng hodic
dang rén. Phrrong phéap thir ndy dugc thiét ké @& sir dung hé théng chuén @b ty ddng cé kha ning
xac dinh diém cudi clia chudn dd KF biing cich do dién thé; tuy nhién, phuong phap chudn @
thi cdng x4c dinh didm cudi bing quan s&t mét cing dwgc dwa ra d& tham khdo tai Phy lyc A
Phurong phép thlr ndy khdng dp dung a&i véi cac miu & thd khi tai nhiét A4 phéng (xem Phy lyc D).
Phuong phép ndy st dung cd hai loai thubc thir KF c6 chi?a va khdng chira pyridin 48 x4c dinh
ham lrgng nudc bing chuin dd thé tich.

Tidu chudn nay khong d& cap dén phwong phap xac dinh ham lugng nwéc bing chudn dd
dién lwgng Karl Fischer.

Véi Iya chon thich hop c& mau thir, ndng a9 thubc thir KF va thiét bj, phrong phap thir ndy
phil hop & x4c dinh ham lwvgng nudc trén mét dai ndng a8 rdng, 1&n dén phén triéu ddi véi nuéc
tinh khiét.

1.2 Céc gia trj tinh theo hé S! 14 gi4 trj tiéu chudn.

1.3 Tiéu chuln ndy khang @& cap aén tt ca cac vén d& lién quan dén an toan khi sir dung. Ngudi
sir dyng tiéu chudn ndy cé trach nhiém thiét 18p céc nguyén tdc vé an toan va bao vé
strc khoé cling nhw khd n3ng 4p dyng phi hop vé&i céc gidi han quy dinh trieée khi dwa vao
st dyng. Canh bao cy thé dwoc dua ra trong 3.1 va 7.3.3.

1.4 Tham kh3o cac Phiéu an toan hoa chit (MSDS) hién hanh vé cic thdng tin cy thé lién quan
dén dac tinh, quy trinh so clru va bién phap phdng ngira an todn dbi véi hda chét sl dyng trong
quy trinh thtr nghiém nay.

2 Tailigu vién dan

Céc tai lidu vién din sau 13 rit cin thiét cho viéc 4p dung tiéu chudn nay. Béi vé&i cac tai lidu
vién din ghi ndm cdng bé thl 4p dyng phién ban dwgc néu. Dbi véi cac tai liéu vién din khdng ghi
n&m céng bé thl 4p dyng phién bdn mé&i nhit, bao gdm ca céc stra ddi, bd sung (néu co)
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TCVN 2117 (ASTM D 1193) Nwéc thubc thir - Yéu cdu ky thuét

TCVN 3182 (ASTM D 6304) San phdm ddu md, déu b6i tron va phy gia — Xéc dinh nubc bing
chuén dé dién lwvpng Karl Fischer.

TCVN 7893 (ASTM E 1084) Chét 16ng hiru co — Xac dinh nuéc béng chuén do dién lugng Karl
Fischer.

ASTM D 789 Test methods for determination of solution viscosities of polyamide (Phuong phép
x4c dinh 0 nhét dung dich polyamit).

ASTM D 803 Test methods for testing tall oil (Phurong phép thir nghiém dau gé thong).

ASTM D 890 Test method for water in liquyd naval stores (Phuong phép x&c djnh hém luong nuée
trong céc sén phédm nhira théng dang 1dng).

ASTM D 1123 Test methods for water in engine coolant concentrate by the Karl Fischer reagent
method (Xéc djnh ham lwgng nuéc trong dung dich 1am mét dong co dang dgc bédng phwong phép
thubc thir Ker Fischer).

ASTMD 1152 Specification for metanol {methy! ancol) [Metanol (methy ancol} — Yéu cdu ky thuét].

ASTM D 1348 Test method for moisture in cellulose (Phurong phép xéc dinh d¢ &m trong cellulose).

ASTM D 1364 Test method for water in volatile solvents (Karl Fischer reagent titration method)
[Phurong phép xéc dinh ham heong nwée trong dung moi d& bay hoi (phurong phép chudn d§ thube thir
Karl Fischer)].

ASTM D 1533 Test method for water in insulating liquyds by coufometric Karl Fischer litration
(Phurong phép xéc dinh hém lugng nwbe trong chét 1dng céch dién bang chudn d§ dign lwgng Karl
Fischer).

ASTM D 1568 Test methods for sampling and chemical analysis of alkylbenzene suifonates
(Phuong phép 18y m3u va phén tich héa hoc céc alkylbenzen suifonat).

ASTM D 1631 Test method for water in phenol and related materials by the iodine reagent method
(Xéc dinh ham luwong nube trong phenol va céc vét liéu tuong tr bing phuong phép thubce thix iod).

ASTM D 2072 Test method for water in fatty nitrogen compounds (Phuong phép xéc djinh ham
lwveng nuéce trong hop chét béo chira nito).

ASTM D 2575 Methods of testing polymerized fally axits (Phuwong phép xdc dinh céc axit béo
tring hop).

ASTM D 3277 Test methods for moisture content of oil-impregnated cellulosic insulation
(Phurong phép x4c dinh ham leong &m cia vét ligu cach dién cellulo tém déu).
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ASTM D 3401 Test methods for water in halogenated organic solvents and their admixtures
(Phwong phép xéc dinh ham lugng nute trong dung méi hivu co halogen héa va céc hbn hop cua
chung).

ASTM D 4017 Test method for water in paints and paint malerials by Karl Fischer method
(Xéc dinh ham lwgng nwde trong son va vét liéu son bdng phuwrong phdp Karl Fischer).

ASTM D 4377 Test method for water in crude oils by potentiometric Karl Fischer titration
(Phurong phép xéc dinh ham lugng nurge trong dau thé bing chuén d9 dién thé Karl Fischer).

ASTM D 4672 Test methods for polyurethane raw materials: determination of water content of
polyols (Phuong phép xéc dinh vét ligu thd polyuretan: xéc dinh ham luvgng nwéc cla céc polyol).

ASTM D 4928  Test methods for water in crude oils by colometric Karl Fischer titration
(Phwong phép xéc dinh ham luong nuwéc trong ddu tho bang chudn db dién lgng Karl Fischer).

ASTM D 5460 Test method for rubber compounding materials — water in rubber additives
(Phwong phép xéc djnh céc vt lidu hdn hgp cao su — nwéc trong phy gia cao su).

ASTM D 5530 Test method for total moisture of hazardous waste fuel by Karl Fischer titrimetry
(Phurong phép xéc dinh &8 4m toan phén ciia nhién liéu théi nguy hai bdng chudn d§ Karl Fischer).

ASTM E 180 Practice for determining the precision of ASTM methods for analysis and testing of

industrial and specialty chemicals (Xéc dinh d¢ chum cia céc phuong phap ASTM dé phén tich va
thir nghiém hoa chét cdng nghiép va héa chét dic biét).

3 Tém tit phwong phép

3.4 Hoa tan ho#c phan tan mAu thir cé chira téi da 100 mg nuwdc trong chit 1dng phi hop va
chuln d8 vé&i thubc thir KF, gdm c¢6 iod, Iteu huynh dioxit, baze hivu co, va mét dung méi (thudng 12
ancol, nhe metanol, etylen glycol, hofic 2-metoxyetanol). Diém cudi chudn dé duwoc xac dinh
phirong phép dién thé véi dién cyc platin nhay v6i sy thay ddi nhanh dién tr& binh chudn d¢ khi
iod bj khir b&i lu huynh dioxit khi cé nwéc. (Canh béo - thubc ther KF chira bén hgp chit déc,
cu thé 13, iod, ltu huynh dioxit, pyridin ho#c bazo hru co khac, va metanol ho#c glycol ete. Nén
pha ché thubc thir & noi thong thodng khi. Thyc hign cén thén d& tranh hit phai thudc thir hodc da
tiép xuc tryc tiép thude thir.)

3.2 Phuong trinh tdng quat cho phan (ng ny nhu sau:

H,0 + I + SO; +R'OH + 3 RN > (RNH)SO,R’ + 2 (RNH)I (1)
trong do:

RN  mét bazo hiru co nhw pyridin, va

R'OH ancol.
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4 Y nghia va sir dung

4.1 Ky thuat chudn d¢ s dung thudc thir KF 1a mét trong nhirng k§ thuat phd bién nhét ding aé
xac djnh ham lwegng nudée,

4.2 M3c du chun dd tha tich Karl Fischer ¢é thé xéc dinh ham lwgng nhd clia nwdc, nhwng thrdng
st dung phwong phap chudn 49 dién legng Karl Fischer [xem TCVN 7893 (ASTM E 1064)]
a8 thwéng xuyén x&c dinh cac ham lwgng rét nhd cla nwée. Quy tic chung 12 néu miu thir
thwdng xuyén chira ndng d9 nweéc 500 mg/kg hodc nhé hon thi nén xem xét 4p dung ki thust
chuén 4§ dién lwong.

4.3 Quy trinh xac dinh ham lvgng nwéc cb thd chia thanh hai loai: (1) xéc dinh tryce tiép nudc
trong c&c hop chét vd co va hiru co; va (2) ndu nwdc trong cac hop chét khdng thé xac dinh
trye tidp thl c6 thd loai bd cac can tré biing céc phan (ng héa hoc thich hep hoc didu chinh
quy trinh. Théng tin thém v& cac can tr& dugc dwa ra trong Diéu 5 va Phy lyc B.

4.4 Nuwdc cb thd dwgc xac dinh trgc tiép trong céc hop chét sau:

Hep chét hiru cor
Céc axetal Céac ete
Céc axit (CHU THICH 1) Céc halogenua
Céc axyl halogenua Céc hydrocarbon (b&o hda va khéng bdo hoa)
Cac ancol Cé4c keton, b&n (CHU THICH 4)
Céc aldehyt, bén (CHU THICH 2) Céc nitril
Céc amit Céc orthoeste
Céc amin, yéu (CHU THICH 3) Céc perbxit {hydro, dialkyl)
Céc anhydrua Céc sulfua
Cac disulfua Céc thiocyanat
Céc este Céc thioeste
Hop chét vé co
Céc axit (CHU THICH 5) Déng oxit
Céc oxit axit (CHU THICH 6) Cé4c chét hat &m
Cac oxit nhém Hydrazin sulfat
Céc anhydrua Mudi ctia axit v& cor va axit hru co (CHU THICH 6)

Bari dioxit
Canxi carbonat

CHU THICH 1; Mot sé axit, nhw axit formic, axit acetic va axit adipic c6 phén {rng este hda cham. Dé dat do
chinh x4c cao v&i thubc thir gbc pyridin, sir dung tir 30 % dén 50 % pyridin trong metanol Iam dung méi.
Khi ditng thuéc thir khdng chia pyridin, c6 thd thém dung dich dém thrrong phdm béan sdn vao mau treéc
khi chuin d6. Véi axit formic, cAn thiét phdl s dyng cic dung mdi va céc chit chudn dp khéng chira
metanol.
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CHU THICH 2: Vi dy vé céc aldehyt bén: d6 1a formaldehyt, duéng, cloral, v.v... Céc formaldehyt polyme
chira nwéc nhu cae nhém metylol. Nude & dang lign két nhir vy sé khéng dwgc chudn d9. Do db sau khi
trung hoa gan hét lwgng bazo dw bing axit acetic (xem chd thich 9) thl phai thém mot luvgng dw NaOCH,
trong metanol d& nur&c lien két nay thoat ra va dugc chudn db.

CHU THICH 3: Cac amin duwgc coi 1a yéu khi chitng ¢6 gia trj Ky < 2,4 x 1075
CHU THICH 4: Vi dy keton ban 13 diisopropyl keton, camphor, benzophenon, benzil, dibenzolaceton, v.v...

CHU THICH 5: Néng @ axit sulfuric 1&n dén 92 % c6 thé chudn a9 tryc tiép, dbi véi ndng do cao hon xem
chd thich 13.

CHU THICH 6 Ty thudc vao cac phin ng oxy héa khir ma c&c hgp chét s& gay can tré h¢ iod-iodua.

§ Cac cantrd

5.1 Cac phan (&ng tring ngung va phan rng oxy héa-kh(r g&y ra can tr& trong phurong phap
chudn 49 nay. Ngoai ra, mdt s chét va hop chét cing gy can trd khi xéc dinh ham lugng nwdc
trong phwong phap thir nay. M4 ta chi tiét dugc dwa ra trong tai ligu (2).

5.2 Sy cdn tr& clia nhidu hgp chat cé thé loai bd bdng cac phdn ng héa hoc gitp tao thanh
hop chét tro tredc khi chudn do. Cac loai hgp chét ndy dugc dura ra trong danh sach duéi day:

Céc aldehyt va keton, hoat tinh (CHU THICH 7);

Céc amin, manh (CHU THICH 8)

Amoniac (CHU THICH 9)

Cac muéi sét 111 (CHU THICH 10)

Céac din xuét hydrazin (CHU THICH 9,

Cac mudi hydroxyamin (CHU THICH 11)

C4c mercaptan (CHU THICH 12)

Natri metylat (CHU THICH 9)

Axit sulfuric (CHU THICH 13)

Céc thioaxit (CHU THICH 12)

Thioure (CHU THICH 12)

CHU THICH 7: C6 th& gidm can tré nay bang cach sir dyng pyridin 1am dung mdi thay cho metanol hoc
bing céch st dung thudc thir KF pha trong dung mai I4 etylen glycol monometyl-ete thay cho metanol. B4i
viri thudc thir khdng chira pyridin, ding etylen glycol monometyl-ete, etylen glycol, benzyl ancol hodc
dimetylformamit thay che dung méi metanol va st dyng dung dich chudn A% khéng chira metanol (1).
C6 thé ding phan (rng cyanhydrin d& loai bd sie ¢an tré (2).

CHU THICH 8: Cac amin duge coi 13 manh khi chiing cé gia trj Ky > 2,4 x 10°°, Sir dyng dung dich axit
salicylic-metanol (Didu 7). Axit acetic béing cé th& dwqe s dung trong cac tredng hop nhét dinh.
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CHU THICH 9: Thém axit acetic d& loai bd sy can tréd.

CHU THICH 10: S4t 111 florua khéng g4y can tré. Phan tng véi 8-hydroxyquynolin dugc diing a8 loai bé sy
can trd nay (3).

CHU THICH 11: Véi thubc thir géc pyridin, thém 1 mol/L SO, trong thudc thir pyridin-metanol 1 + 1 ho3c
trong thudc thir KF da ding. V&i thube thir khong chiza pyridin, phrong phép thude thir hai thanh phan
dugce ding va thém 1 mL axit sulfuric vao dung méi truée khi chuln b (CHU THICH 15).

CHU THICH 12: Phan (rng cdng olefin s& loai bd sy can tr&r (2). Oxy héa véi dung dijch iod trung tinh sé loai
bd sy can tré clia mercaptan (4).

CHU THICH 13: Axit sulfuric, trén 92 %. Thém 10 g m&u vao lrgng du 1én pyridin (35 mL), khudy a8 hda
tan két tia, va chudn d9. Thém 8 mL pyridin-dioxan 1 + 1 /ig m3u |4 dat yéu cdu, duy trl dung dich
dbng nhét trong khi chudn do.

5.3 V& viéc cac hgp chit dugc néu trong 5.2 gay can tr&, phai kiém tra céc legng nuée thu hdi
so v&i céac legng nwéce biét trrée dwge thém vao mau nén.

5.4 Nhidu chét phin (g theo ty Irgng véi thubc thir KF. Khi 83 biét ndng @9 cla ching c6 thé
4p dung c4c hiéu chinh thich hgp. Danh sach cac chét 46 dwgc duwa ra trong Phy luc B.

6 Thiét b, dung cu

Thiét bi chudn dd thé tich Karl Fischer, gdm c6 mét binh chudn 8, mét cip digén cye platin, may
khudy tir, buret dinh legng va bd didu khidn. Nhidu nha san xudt thiét bj chufn d phéng
thr nghiém thdng dyung cung cdp cac phy kién tuy chon cho phép thiét bj ctia ho thire hién phép
chuén @6 KF.

7 Thudc thir va vat lidu
7.1 D& tinh khiét ctia thudc thir

Sir dung c4c hoa chét cAp thubc thir trong tAt ¢ cic thir nghiém. Trir khi c¢6 quy dinh khéc, tat ca céc
thuc thir phai phit hop véi cée tigu chun hién hanh. C6 thd st dung cac loai khéc, v&i didu kign 1a
céc thubc thir ndy cé dd tinh khiét cao phii hop, khi sz dyng khdng 1am gidm 49 chinh xac cla
phép thir.

7.2 Dd tinh khiét cua nwéc

Trir khi ¢6 quy dinh khac, nuéc dugc d cap dén trong tiéu chudn nay dugc hidu Ia nuéce cép
thuéc thir, phit hop loai II hodc loai ITI quy dinh trong TCVN 2117 (ASTM D 1193).

7.3 Thudc thir Karl Fischer

Thong thudng, pyridin |4 bazo hiru co dugc sl dung trong thude thir KF. Céng thirc thube thir
khdng chira pyridin hién dang s3n cé va dwgc hiu hét cac nha san xuét thiét bj KF wu tign lya chon
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cho thiét bi clia hg. Cac thuéc thir nay it ddc hai, it mui va én dinh hon so véi loai ¢6 chira pyridin.
Néu cé thé, nén str dyung thudc thir khdng chira pyridin.

7.3.1 Dung djch chudn dé Karl Fischer khéng chira pyridin — Thudng bao gdm hdn hgp clia mot
bazo hiru co, Iwu huynh dioxit va iod dwgc hda tan trong dung mdi nhw metanol hodc
2-methoxyethanol. Cac thuéc thir véi @ chuan 1,00; 2,00 va 5,00 mg H,O/mL cé thé dwgc ban sin.

7.3.2 Dung méi Karl Fischer khéng chira pyridin — Metanol khan la dung méi dwgc s& dyng
thwang xuyén nhét, tuy nhién, cling cé thé str dyng cac ancol khic bao gdm glycol va glycol ete.
Mt sé dung méi thwrong phdm ban s3n cling chira bazo hiru co va Ity huynh dioxit.

7.3.3 Thubc thir Karl Fischer chira pyridin = Thubc thir KF ¢6 thé duwoc pha trong phong thir
nghiém ho#ic dirgc mua trén thj treéng. Ca hai loai thubc thir nay ddu dugce sir dung phd bién.
Hwéng din chudn bj thuéc thee va pha loing néu cin, ciing vé&i ngudn cung cép thude thir theeong
phdm dugc dwa ra dwéi day: (Canh béo - Bién phap phdng nglra tiéu chudn déi vé&i viéc x Iy khi
ddc trong khi chudn bj thudc thir (1) hodc (2) nhu md ta trong 7.3.3.1 va 7.3.3.2. Tt ¢ca céc cdng
doan phai dugc tién hanh trong t& hit. Khi xi Iy pyridin va Iy huynh dioxit cing nhw khi trdn céc
héa chét, phai deo ging tay cao su va che mt. Can phai tuan thl cac bién phap phong nglra
@%c biét trong khi pha ché Iweu huynh dioxit @& phdng tranh hién teong .duhg dich tran ngugc trd lai
vao trong chai chira khi c6 th& gdy ra chay nd. Cach thyc hién tét nhit 1A a3t mot éng biy
hinh chi¥ U ném trén dudng dan gitra chai chira khi va binh hp thy.)

7.3.3.1 Thudc thir Karl Fischer (dung djch etylen glycol monometyl ete, 1 mL = 6 mg H,0) (2) -
Vé&i m8i mét lit dung dich, hoa tan 133 g + 1 g iod trong 425 mL + 5 mL pyridin trong mét chai
thdy tinh day nat kin, khé. Thém 425 mL 5 mL etylen glycol monometyl ete. Lam lanh dén dudi
4 °C trong mdt bdn nuéc da. Bom tir 102 g dén 105 g khi Iru huynh dioxit (SO,) vao trong
h&n hop @3 1am lanh. X4c dinh legng SO, a3 thém bing c4ch can khéi Ivgng chai chira SO, hoc
tang thé tich hdn hop thuéc thr (khodng 70 mL). Ngoai ra, thém khodng 70 mL SO, 1dng vira méi
rat ra vao dung dich theo tieng lwgng nhd. Trén ki va dé yén trong it nhét 12 h treée khi s dyng.
(Canh béo - xem 7.3.3).

7.3.3.2 Thubc ther Karl Fischer (dung dich metanol, 1 mL = 6 mg H,0) (2) — V&i m8i mot lit
dung djch, hda tan 133 g + 1 g iod trong 425 mL 1 5 mL pyridin trong mét chai thdy tinh day nut
kin, khd. Thém 425 mL + 5§ mL metanol. Lam lanh hdn hop dé&n dudi 4 °C trong mdt bdn nwée d4.
Bom tir 102 g @&n 105 g khi lvu huynh dioxit (SO,) vao trong hdn hop d3 lanh. Xac dinh lvgng
SO, a3 thém bing cach cén khéi legng binh chira SO, hodc ting thé tich hdn hep thudc thir
(khoang 70 mL). Ngoai ra, thém khoang 70 mL SO, 1éng vira méi rdt ra vao dung dich theo tirng
lwgng nhd. Tron k§ va dé yén trong it nhat 12 h tredre khi st dung. (Canh bao - xem 7.3.3).

7.3.3.3 Thudc thir Karl Fischer (dung djch etylen glycol monomelyl, da én dinh, 1 mL = 6 mg H,0 ).

7.3.3.4 Thubc thir Karl Fischer, pha lo&ng — Chuén bj dung dich thubc thir KF ciréng d¢ nhd hon
béng cach pha lodng véi dung méi thich hgp nhur sau:

11
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Cuwéng @ mong muén, Thé tich chét 1am loang duwgc thémiL clia 6 mg/ ml thude thir KF
mg H,O/mL
3 0,85
2 1,6
1 3.2
0,5 5,7

Céc dung djch Ioéng nay khang thé chudn bj theo ty 1& don gidn 1:1, ma phai tinh lvong nwdc duec
thém vao v6i chét pha loang. Thé tich thém, a4 chi ra & trén, dugc tinh theo chét pha lodng gid dinh
ch(ra 0,05 % nwéec.

7.4 Metanol, dung dijch tiéu chudn (1mL = 1 mg H,0) — Dung dich ndy cé thé bdo quan dé& dang
trong chai day nut cao su va |4y ra tirng phan béng xylanh.

7.5 Natri tartrat dihydrat — Nghién vat liéu g8 durgc chirng nhan (ham legng nwoc tir 15,61 % dén
15,71 %) thanh bot min (tdt nhat 8& qua dém trong may nghin bi kin) va bdo quan vat ligu da nghidn
trong chai ¢6 nat. N&u nghi ng& con ham legng nueéc, sdy khd tir 2 g @8n 3 g mau thir trong ti sdy tai
nhiét 48 155 °C 5 °C dén khi khéi leeng khéng i (it nhat 4h) (xem CHU THICH 16).

7.6 Cac dung mbi
7.6.1 Axit acetic, bang.
7.6.2 Etylen glycol monometyl ete, ham lugng nuéc téi da 0,1 %. (Xem CHU THICH 1).

7.6.3 Metanol, ham lwong nuwéc t6i da 015 %, theo yéu clu ky thuit ASTM D 1152
(Xem CHU THICH 1).

7.6.4 Pyridin, ham lrong nwéc téi da 0,1 %. (Xem CHU THICH 1).

7.7 Céc dung mdi, hdn hop - Ngoai cac dung méi riéng 18 (7.6), cac dung mdi hdn hop sau
dugc dung d8 hoa tan cdc miu khac nhau:

7.7.1 Metanol - Cloroform (1 + 3) = Trén 1 thé tich metanol v&i 3 thé tich cloroform. S dung
abi v&i san phAm diu mé dang 18ng.

7.7.2 Metanol - Axit salicyclic - Hoa tan 150 g axit salicyclic trong 1 L metanol. S& dyng cho cac
amin.

7.7.3 Pyridin — Etylen glycol (1 + 4) — Trén 1 thé tich pyridin véi 4 thé tich etylen glycol. St dyng
cho cac hgp chit ¢é chira nhém carbonyl.

7.7.4 Pyridin - Metanol (1 + 4) — Tron 1 thé tich pyridin v&i 4 thd tich metanol. S& dyng cho cac
axit h(ru co.

7.8 Lwu huynh dioxit, loai khan. (Xen CHU THICH 1 va 7.3.3).

12
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8 Lam khd dung méi

8.1 Co thé si¥ dung ba phrong phap sau dé chudn bj cac dung méi khd trong phdng thir nghiém,
néu can.

8.1.1 Chung cit ding phi st dung benzen — & gidm dd &m xubng 0,05 %. Thém 1 thé tich
benzen vao 19 th& tich pyridin, etylen glycol monometyl ete, hojc hén hop cla ching va
chung cét, Bd 5 % dAu tién va s dung 95 % Iirgng khd cén lai.

8.1.2 Ray phan tir - Cac dung mdi khac ngoai metanol ¢4 thé dwgc 1am khé dén ham lvong &m
0,05 % béng cach cho cac chét qua cdt ray phan t&r theo hwdng tir dwdi 1én, dung 1 phin ray
phan t&¥ trén 10 phdn dung méi.

9 Phat hién didm cubi

C6 nhidu bd thiét bj chudn a9 thwong mai trén thi tredng dwgc thiét ké dic biét d& thec hién
chun @8 thé tich KF. T4t ¢3 nhirng gi cin thiét déi voi bd thiét bj ndy 1a nhén nit “bét dau
chudin @” (nut "Start titration") hodic “bét dAu” (nut "Start") trén ban phim cla thiét bj trrdc hodic
sau khi thém mau thir vao binh chudn 9. Didm cudi dwgc phéat hién ty ddng va lwgng nuéc trong
mAu thir dwgc tinh ngay khi ngudi van hanh nhip khéi lvgng miu thlr vao trong bd nhé clia
thiét bj. Phurong phép phéat hién mau didm cudi duoc dua ra trong Phy luc A.

10 Cach tién hanh déi véi mau thir c6 théd tan dwgc cé dang I6ng hodc dang rén

10.1 Ding pipet l4y tir 25 mL dén 50 mL dung mdi dugc chen vao trong binh chudn 8. Chun
nwéc trong dung mdi véi thude thir KF theo hrémg dan clia nha sén xuét thiét bi. Thube thir KF dwec
diing phai ¢ d¢ chuin thich hgp dugc xéac dinh bdi mdt lwgng nude dy kién trong mau thir (xem
10.2).

10.2 Can hosc dung pipet Iy mét long mau thir ¢é chiva mét lvgng nude dy kién sé cho chudn 4§
mét cach nhanh chéng va chinh xac. S8 tay hwémg din van hanh thiét bj KF dé xudt cdc c& miu thir,
tuy nhién, cling cé thé si dung Bang 1 14 hwéng din d6i véi cac c& miu thir cla ba dung dich
chudin d c& b chudn phd bién nhat. Luu y ring lweng miu thir rat nhé co thé gy kho khin trong viéc
can chinh xac khéi lwong va chuyén, trong khi, lwgng m3u thiv 16n cb thd din dén trdn khong
hoan toan v&i dung méi da chon.

CHU THICH 14: Ky thuat KF dwoc mb ta & day ddi khi drgc goi 13 phrong phap “mét thanh phan® bdi vl
tht ¢3 cac thudc thir ddu & trong mét dung dich chudn, va dung méi duge ding chl yéu 1a dé lam
mai trrdng héa tan m3u thir. Clng cé phirang phap chudn d6 thé tich KF khac goi 1a phieong phap “hai
thanh phan” trong d6 dung dich chun 8 chira cac thuéc thk thurdng dung, nhung dung moi clng chira
thudc thiz 12 Iy huynh dioxit va mét bazo. Uu thé thudc vé he phan &ng hai thanh phén vi v&i h¢ phan (ng
mét thanh phin miu bazo manh hodc axit manh c6 thé vurgt qua khd ndng @ém clia hé va 1am cho d§ pH
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clia hdn hop phan ng chuydn dich khdi dai t6i wu nhit. Hg phdn (ng hai thanh phin cung cdp 89 dém
m3u ban ddu ngay trong dung méi va do 86 c6 thd gip th&i gian phan ng nhanh hon. Vige x4c djnh diém
cudi nhanh cling ¢6 thé cung cAp mot phép do chinh x4c hon cac ndng 69 vét clia nude. Tuy nhién, cic
thudc thir hai thanh phan, d& nhay cdm vé&i phdn ¢ng phy tiz lvu huynh dioxit khdng tao phirc so v&i hé
phan zng modt thanh phan (5).

CHU THICH 15: Dai nwée dvge chl ra 1a d& chudn 46 macro. C6 thd x4c dinh mét lwgng nwée nhd hon
dang k& chinh xac trén mot thang do sidu nhé. VI dy, chuln d4 lrgng nwdc nhd hon 300 pg trong 1 mL
m&u benzen bing k§ thuat chudn a9 micro ampe ké (6).

Bang 1 - Lwgng méiu thir khuyén nghi

Ham lwong nwée Dung dich chun @& Dung dich chuln &8 Dung dich chuén d¢
1 mg H,O/mL 2 mg H,O/mL 5 mg H,O/mL
100 % tr253én 50 g
10 % ttr 25 dén 50 mg tir 25 dén 100 mg ttr 50 4én 250 g
1% tr0,186n05¢g tir 0,2 dén 11 g tr05dén25g
0.1 % tr1dén5¢g tr2dén10g tr5dén20 g
100 ppm tr5aén 10 g tr10dén20g
25 ppm >209

10.3 Céch tinh = Ham lwgng nuéc cla miu, durgc tinh theo céng thirc sau :

Fx0,000x100

W (2

Ham lugng nwéc, % khéi lugng = (4-B)

trong @6:
A 14 thé tich thudc thir cAn thiét dé chudn a8 mu, tinh bing mL;
8 14 thé tich thubc thir cAn thidt @ chuin % dung mai tréing, tinh bing mL;
F 12 lrgng nwdc twong duong, tinh bing sé miligam nuwéc trén mét mililit thuée thir KF;
W khéi legng miu thir, tinh bing gam.

11 Chuén héa thudc thir Karl Fischer

11.1  Chuln héa thuéc thlr KF hang ngdy hodc néu cin thiét sir dung mét leong nuwéc, natri
tartrat dihydrat hodc metanol trong nwéc nhir dudi day
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Lwgng nwéc Ham lwgng nudc, mg  Natri tartrat dihydrat, g Dung dich tiéu chuan,
twong dwong F, mg/mL nwéc trong metanol,
mL
0,5 2,5-10 0,015 - 0,060 2,5-10
5-20 0,30 -0,12 5-20
10 - 40 0,06 - 0,24 10 - 40
25-100 0,15-0,6

11.2 Dung pipet 4y 25 mL dén 50 mL metanol hoic dung mdi thich hgp vao trong binh chudn @
sach, khd va chudin dd treedc theo huéng din clia nha san xuét thiét bj.
11.3 Chuyén dung dich chuin 4 lya chon vao dung méi da chuln d§ tredc.

11.3.1 Can, chinh x4c dén 0,0001 g, lvgng nuéc xac dinh tle mot pipet ¢an phl hgp, hodc xylanh
tiém, hodc dung cy khéc.

11.3.2 Chuy&n mt lwgng natri tartrat dihydrat 43 biét khéi lugng bdng mét thia khé, nhing ngép
thia vao ancol & d3m bao loai bd bat ky keo tartrat nao dinh vao (xem CHU THICH 16), hosc

11.3.3 S{ dyng xylanh tiém c6 dung tich thich hop d& chuyén dung dich tiéu chudn nwéc trong
metanol vao binh chudn d.

CHU THICH 16: D& chuydn d& dang tartrat vao binh cé miéng hodic cb hep mdt cach d& dang, ding mdt
thla uén cong dAu tai géc vudng dé thao tac. Néu ding tartrat 4 chudn hba thube thir Karl Fischer véi cac
m3u chira nhidu hon 1 % nweédc, cd thé cé 48 chéch dwgce dira ra trong Tai liéu tham khdo (7).

11.4 Chuln @8 v&i thubc thir KF theo hwéng din clia nha san xuét thiét bj.

11.5 Céch tinh - Ham lugng nwée trong duong cha thube thl KF, F, tinh bing miligam trén
mililit, theo céng thirc sau:

Nuéc lam chét chudn:
G
F=1000x— 3
5 (3)
Nwéc trong metanol 1am chét chudn:
E
F=Du= 4
x— (4)
Natri tartrat dihydrat 1am chét chuén:
F=1566x< (5)
A

trong dé
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1& khéi lwgng nwée da ding, tinh bing gam ;
12 khéi legng natri tartrat dihydrat da dung, tinh bdng gam ;

G

(5

A 1a thé tich thudc thir chuin cin thiét d& chudn a9, tinh bang mililit,

D la thé tich dung djch chudn nwdc trong metanol cin thiét, tinh bang mililit; va
E

la khdi lwvong nwéc trong mot mililit tiéu chudn nuwédc trong metanol, tinh béng

miligam trén mililit.

12 Céch tién hanh adi véi chét rin khong tan

12.1 Trong trwdng hop miu thir khéng hda tan trong dung mai hoc trong hdn hep dung mdi da
dung, cb thd &p dung mét trong hai phrong phép stra ddi: cé thd chudn @ toan by mau-dung mdi
dang huy&n phii, ho3c sau khi tién hanh khuiy va & 14ng 14y phan chét Idng trong ndi phia trén
va chuin @3. Phuwong phéap d& cap sau |4 @3c biét hiru ich déi véi cac mAu kidm khong hoda tan
nhidu trong dung mdi da diing (8).

12,2 C&n mot m3u thir dwra vao trong binh chudn dd sach va khd, thém tir 25 mL dén 50 mL
dung mai da chon (Didu 7) vao binh va @ay nat. Chiét nueée blng cach khudy trong khodng.15 min
ho3c lau hon v&i may khudy tir, hodc lam &m néu c6 yéu clu. Chudn d§ hdn hop tai nhiét 69
phong vé&i thudc thir KF nhw md ta trong 11.2 (xem CHU THICH 17). L&y ciing mét thé tich
dung mdi va chuln ¢ lam miu tréng.

CHU THICH 17: Néu muén, cé thd thém médt lvgng thude thir KF dir ¢4 biét vao binh, A& yén, va sau a6
tién hanh chudn 88 ngugc voi thude thir 12 dung dich tiéu chudn nuéc trong metanol, nhrr md ta trong

ASTM D 1348.

12,3 Céch tinh — Ham lwgng nueéc cia miu, dege tinh theo cdng thire sau :

(6)

. _ (4-B)xFx0,001x100
i lwgng = 7

Ham lvgng nuwée, % khé
trong @6

A 1a thé tich thuéc thir cin thiét d& chuin dé h8n hgp miu, tinh béng mL;

B 14 thé tich thudc thir cAn thiét @& chuin d dung méi tréng, tinh béng mL;

F la lwgng nudc teong duong, tinh bing sé miligam nuéc trén mét mililit thude thie KF;

W khéi lrgng miu thi, tinh bing gam.
12.4 Ngoai ra, thém 50 mL dén 100 mL dung méi vao miu thlr trong binh dinh mirc, ddy nat va
chiét nhu truédc. B dAy dung méi dén vach dinh mirc, trén va @& yén cho dén khi dung dich trong.

Chuyén mdt lwgng nhd thich hop chét 16ng ndi trén mat vao binh chudn @6, va chuin @ véi
thube thir KF nhw mé ta trong 11.2. L&y cling mdt thé tich dung méi va chudn @6 lam mAu tréng.
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12.5 Cach tinh = Ham lwgng nwéc clia miu, dugc tinh theo cong thire sau

(4-B)x Fx0,001x100x R

= ™

Ham Iwgng nude, % khéi lwgng =

trong 46:
A 12 thé tich thudc thir can thiét @& chun a9 mau, tinh bing mL;
B 1a thé.tich thudc thtr cin thiét d& chuin d9 dung méi tréng, tinh bing mL,;
F 14 legng nwére trong dwong, tinh bing sé miligam nwée trén mét mililit thube thlr KF; va
W 14 khéi lvgng méu thir, tinh bang gam ;
R 1a hé sé miu.

13 Baéo cdo
Bio c4o phin trim ham lvgng nwde chinh xac dén 0,001 %.

14 D chum va d9 chéch

141 D§ nhay, dd chym va @b chéch phy thudc vao mot sé yéu té, vi dy, ndng dd thube thir KF,
k§ thuat chudn 49, thiét bi dung cy, lvgng nwédc a3 chudn 49 va ban chit miu dwgc phén tich.

14.2 Khi dung céac thubc thir géc pyridin, d6 nhay 1a4 nhé hon 0,02 mg nwéc khi thyc hién
phép do sl dung ampe ké a8 xéc dinh didm cuébi.

14.3 Xem mét vi dy (xem CHU THICH 18) clia 43 chym dat dwgc dbi véi nghién ciru trong lién
phdng thir nghiém d& x&c dinh ham lwgng nwdc véi thube thlr gbe pyridin trong hai miu thir
aceton chira 0,1 % va 0,4 % nwéc va hai m3u metyl etyl keton chira 0,05 % va 0,17 % nuéc.

14.3.1  D§ 1gp lgi (mdt thi nghiém vién) = Chénh léch gitra hai két qua th& nghiém lién tiép nhan
dugc la 0,008 % véi d tin cay 95 %.

14.3.2 D¢ chum phong thr nghiém (trong mét phong thir nghiém, gitra c4c ngdy khéc nhau, duwdi
céc dibu kign thr nghiém khdéng déi) = Chénh léch gitra hai két qua trung binh thir nghiém kép do
cling mdt thi nghiém vién tién hanh nhan dugc gitra cac ngay khac nhau 14 0,015 % véi @9 tin cay
95 %.

14.3.3 D§ téi Iap (céc phong thir nghiém khéc nhau) — Chénh léch gitra hai két qua thi nghiém
dbc 1ap nhan dugc (trong a6, tirng két qua 13 két qua trung binh clia hai thir nghigém kép) do hai
thi nghiém vién khac nhau lam viéc trong hai phong thir nghiém khac nhau [& 0,027 % tuyét ddi
véi db tin cay 95 %.
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CHU THICH 18: Nghién ctru lién phong thir nghiém dwge thye hién bdi Ban k§ thust ASTM D 01 véi
thr nghiém trén son, vecnl, son mai va cac san phim tuong ty va bdi Tidu ban ki thuat D 01.35 véi
thtr nghiém trén dung méi, chat déo va cac héa chét trung glan. Bdy phong thir nghiém g3 tham gia
thyc hién thir nghidm véi bay thl nghiém vién tién hanh phép xac dinh kép m&i ngay mét Ian trong hai ngay,
s dyng hai phwong phap thir d& x4c dinh trén bén miu dwge md ta & trén. ASTM D 1364 1a 66i twong cla
chuong trinh thir nghiém ndy va dugc so sanh véi phrong phap KF phién ban riéng cia mdi phong
thi nghiém. V1 khdng cé gia trj trung binh nao cling nhur gia trj phuong sai ndo cia hai b sé liéu cho thy
c6 sy chénh léch dang k&, nén tit ca cac két qud dugc gdp lai 0 dra ra wéc lugng dé 13p lai dea trén
55 bac ty do (55 df) va dd tai 1ap dya trén 47 bac ty do (47 df). ASTM E 180 dung dé danh gia 49 chym.

14.4 Cac trinh bay duéi day 1a mot vi dy clia 9 chum dat dwge dbi véi nghién clu lién phéng
thlr nghiém xéc Ginh ham lwgng nwéc véi céc_thuéc thir khéng chira pyridin trén mét miu thir voi
tirng loai n-butyl acetat va methyl amyl keton (xem CHU THICH 19).

14.4.1 D I3p lai (mt thi nghiém vién) - B§ 1éch chudn cho mdt xac dinh don 18 wéc lwgng dat
0,0034 % tuyét dbi tai 40 bac ty do (40 df). Chénh léch gitra hai két qua thir nghiém lién tiép nhan
duoc 1a 0,010 % tuyét abi véi do tin cdy 95 %.

14.4.2 D chum phdng thir nghiém (trong mét phong thir nghiém, gitra céc ngéy khéc nhau) =
Céc két qua cia @) l&ch chudn (m&i mot gia trj trung binh clia thir nghiém kép) nhan dwgc do
cling mdt thi nghiém vién tién hanh trong cac ngay khic nhau, véc legng dat 0,0050 % tuyét dbi
tai 20 bac ty do (20 df). Chénh I¢ch gilra hai k&t qua trung binh thiz nghiém 1a 0,014 % tuyét abi
véi 49 tin cay 95 %.

14.4.3 DG t4i lap (cdc phong thir nghiém khéc nhau) - Céc két qua cia d6 1éch chudn (m&i mét gia tri
trung binh cla thir nghiém kép) nhéan dugc do hai thi nghiém vién khac nhau [am viéc freng hai phdng
thir nghiém khac nhau wéc lrgng dat 0,0277 % tuyét ddi tai 8 bac ty do (8df). Chénh I&ch gilra hai két
qua trung binh thir nghiém 12 0,078 % tuyét ddi v&i ad tin cay 95 %.

CHU THICH 19: B3 chym uéc legng néu trén 13 dya trén mét nghign ciru phan tich lién phang thir nghiém thiec
hién vao n¥im 1994 trén mét miu thr A n-butyl acetat chira khodng 0,096 % nudc va mdt miu thir khac 12
methyl amyl ketone chira 0,066 % nuéc. MOt thf nghiém vign trong tirng phdng thir nghiém clia chudi 12 phéng
thir nghi¢m tién hanh phép xac djnh kép trén miu n-butyl acetat va I3p lai phép xac dinh kép nay vao ngdy hom
sau, tdng cong Ia 48 1An xac dinh. M&u methyl amyl ketone dwgc phan tich theo céch twong ty khéac 14 chico 11
phong thir nghiém tham gia véi tdng sb 44 1An xac dinh. Céc thi nghiém vién khdng bj bét budc phai ding bét ky
thiét bj do dac, thubc thir, hodic hé théng dung mdi dic bist nao. Tidu chudn ASTM E 180 duge sir dyng trong
viéc phat trién a9 chum uére lrgng

14.5 D§ chéch — B&i vi tiéu chudn nay c6 pham vi 4p dyng rong réi va céc can tr& cé mirc dd
khéc nhau, nén thyc té khéng thé wéc Ivgng 86 chéch clia tiéu chudn nay.
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~Phuluc A
(Tham khao)

Thiét bi dworc dé xudt st dung cho phwong phap Karl Fischer
A.1 Pham vi ap dung
Phy lyc nay quy dinh quy trinh thi céng ddi véi phwong phap KF quan sét bing mét d& phat hién

di&m cudi chudn do.

A.2 Lip rap bd chudn dd
A.2.1 B thiét bj leu gitr va phan phéi phai bao gdm céc bd phan sau (xem Hinh A.1):

Nt cao su

- TR

Ong bdp Chét hat Am Binh chira
thudic thie

CHU THICH 1: Khéng duara ty 1@
Hinh 1 — B& thiét bj chudn a Karl Fischer
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A.2.1.1 Buret, tv dong, c6 nit bing nhya florocarbon TFE va t ddng chinh v& mic zero, binh chira va
éng ndi. Chon c& buret va chai ¢in diing. C6 thé sir dung binh chira c6 @Au néi véi micro buret.

A.2.1.2 Ong, 1am khd, canxi clorua, c6 mét blu, chiéu dai éng 200 mm.

A.2.1.3 Chai, 1a dung cy ht, dung tich 500 mL, ¢3u ra bén ngoai ndi vé&i dng ndi.

A.2.1.4 May khudy tir, v&i thanh khudy dwec phi nhyra florocarbon TFE.

A.2.1.5 Binh chuén d6, dung tich 250 mL.

A.2.1.6 Nt cao su, dudng kinh ngoai 38 mm. Cé hai 16 dyc, xuyén qua ndt, duéng kinh tir
3 mm dén 4 mm.

A.3 Lip rap thiét bi

A.3.1 Lép thiét bj nhu trong Hinh A.1. D ay chét hit Am véo dng 1am khd va chai hit. Cho dau
buret xuyén qua mdt 1§ vao trong nit cao su. St dung 18 kia @& cdm pipet hodc xylanh tiém c6
chira miu thir dang 1éng. Trong didu kién &m, gilr 13 thi hai ludn nit kin chi trlr khi dua mau vao,
hodc¢ cho qua dong nite khd chady cham vao binh.

A4 Thubc thir

Xem Piéu 7.

A.5 Dung méi kho

Xem Diéu 8.

A.6 Phat hién diém cubi
A.6.1 Mau didm cubi

Chulin dd v&i vise phat hign didm cubi béng quan sat mét thudng la khdng chinh xéc hodic khéng
ding nhu diém cudi phat hién bang thiét bi do dién va khéng thé 4p dung @bi véi mau sdm mau.
Tuy nhién, phuong phap chudn 3 quan sat didm cubi bing mét thwdng cé thé phi hep & xac
dinh hang ngay d8i v&i cac hé gén nhi khéng mau cé ham legng nuédce tir 0,1 % dé&n 0,2 %. Didm
cubi dugc xac dinh trong luc chudin 48 khi mau chuydn tir vang sang dd-cam va tén tai it nhét
trong 30 s. B$ nhay cla phép chuln d6 ndy 14 khodng 0,1 mg nuéc.
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A.7 Chudn héa thudc thtr Karl Fischer

A.7.1  Chuln héa thubc the Karl Fischer hang ngay hodc néu can thiét ding mét lwgng nwéc,
natri tartrat dihydrat hodic nwéc trong metano! dwgc dua ra dudi day:

Ham lwgng nudc Ham lvgng nwéc, mg  Natritartrat dihydrat, g~ Dung dich tiéu chudn

twong dwong F, mg/mL nwéc trong metanol,
mL
0,5 tir 0,01 @én 0,02 ter 0,1 dén 0,15 ttr 10 aén 20
1 tir 0,03 dén 0,05 tr 0,2 dén 0,3 ttr 30 dén 50
3 tir 0,09 &én 0,15 tir 0,6 d&n 0,9
6 ttr 0,18 dén 0,30 tr 1,1 @én 1,9

A.7.2 Dung pipet Iy 25 mL ho#c 50 mL dung méi cho vao binh chudn dé khé, sach chira thanh
khudy. Bay kin ¢d binh bdng nit cao su cé dyc hai 18. Pidu chinh may khudy tir @& tién hanh
khudy cham. Chudn d véi thube thir KF & dat mau diém cudi.

A.7.3 Tiép tuc thyc hién nhw mé ta trong 11.3 - 11.3.3.
A.7.4 Chuln @) véithudc thlr KF G& mau dat didm cudi.
A.7.5 Céch tinh - Tinh ham lweng nuée twong duong F clia thube thl KF nhuw trong 11.5.

A.8 Céch tién hanh d6i v&i mau thir c6 thé tan dwge c6 dang long hodc dang rén
A.8.1 Dung pipet Iy 25 mL ho3ic 50 mL dung méi d& chon va tién hanh nhu trong A.7.2,
A.8.2 Tiép tyc thyc hién nhw md ta trong 10.2, khéng sir dung mau a8 xac dinh didm cubi.

A.8.3 Céch tinh — Tinh ham lwgng nuéc ca mau nhw trong 10.3.

A.9 Bao cao

B4o céo ty 1& phan trAm ham lugng nwéc chinh xac dén 0,01 %.

A.10 Cach tién hanh déi véi mau chit rin khéng tan

Xem 12.1,12.2, 12.3, 12.4 va 12.5, si dyng quy trinh mau didm cudi.

A.11 Bao cao

Béo c4o ty 1& phan trim ham Iwgng nwéc chinh xdc dén 0,01 %.
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Phuluyc B
(Tham khao)

Cac ho'p chit gay can tr& phan (eng ty Iwong véi thude thir KF, do vy c6 kha ning
nwéc tr do cho phép dwoc tinh bing cach ap dung hiéu chinh

B.1 Nhidu chit gay cén tr& phan (rng ty leong véi cc thanh phan clia thube thir KF. B&i vay, khi

phan tich déc Iap dbi v&i céc hop chit a6 c6 thé 4p dung phuong phép higu chinh thich hop déi

v&i cac két qua ham lugng nuéc bidu kién. Trong nhidu tredng hop dd dm cé thé duoc loai khdi

cac chét gay anh hudng bing cach chiét véi chit 1éng c6 thé kha ning hoa tan nuwéc nhung

khéng hoa tan miu thir ho3c bing céch chirng ct, tét nhit ding mét chit mang c6 thé tao mét

h8n hop d3ng phi @dng nhit véi nwée, vi dy, dioxan, etanol-benzen. Céc vét ligu thuge loai nay
_dwec dwa ra trong Bing B.1.

B.2 Mbt sé hop chét chi phan (rng mdt phan véi thuée thir KF khi chudn a9 & gidu kign thudng.
Bao gdm cac chét sau:

Metylolurea Céac mudi dicromat
Céc peroxit, diacyl St oxit

Céc peraxit Niken oxit

Quynon Natri peroxit

Asen (1) oxit Natri sulfua

Cac mubi cromat
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Bang B.1 ~ Hoa chét phin (ng ty lwgng vé&i thube thir KF

Nhém hodc hop chat

Sé mol H,0 biéu kién trén
mdt mol hop chét

Khéng phan trng

Axit ascorbic

Cac din xuét cda hydrazin
Cac mercaptan

Silanol, R:SiOH
R2Si(OH)2

Asenat, RAsO,

Asenit, RAsO,

Axit boric, HsBO;

HBO,

Boric oxit, B,O;

Céc bicarbonat

Carbonat

Céc mubi ddng

Cac mubi sét

Cac hydroxit kim logi, MOH
M(OH).

Céac oxit kim logi, CaO, MgO,
Zn0O, Ag;0, HgO, Cu,0,

MnO,, PbO*, PbO,*
Pb;0y4

Cac pyrosulfit

Natri nitrit®

Céc sulfit

Céc mudi thide (I1)
Tetraborat

Thiosulfat

1
1
0.5

W NN LN

0,5
0,5

05

Hydrazin sulfat

Canxi carbonat

Sét florua

Céc oxit cla nhdm, ddng, bari

Pyrosulfat

Hyposulfit

A" Cac chi oxit phan (*ng mdt cach dinh lwgng khi phan tén trong metanol, cé thé do khong tan.
Tuy nhién, trong dung dich axit acetic, cac chi oxit phan (rng mét cach djnh lweng.

® Phan trng la kha cham. Ham lwgng nudc ty do bidu kién ¢6 thd dwoc xac dinh véi sip c6 mit
clia NaNO; béing cach chuan dd nhanh véi thube thir KF.
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Phuluc C

{Tham khao)

Céc phwong phap ASTM khac xac dinh ham lwong nwéc bing thudc thie Karl Fischer

Ky higu  Ban ky thuat Tén phwong phap

D 789 D20 Phwong phéap xac dinh A6 nhét dung dich polyamit

D 803 D 01 Phwong phap thtr d6i vé&i thir nghiém dau théng

D 890 D01 Phwong phap xac dinh ham lwgng nwdc trong nhyea théng dang Iéng

D1123 D15 X4c dinh ham lwgng nwéc trong dung dich d3c Iam méat ddng co bing
phwrong phap thudc thir Karl Fischer

D1348 DO Phwong phap xac dinh 46 &m trong xenlulo

D1364 DO1 Phwong phap xac dinh ham lwvgng nwéc trong dung méi dé& bay hoi
(phurong phap chuan 6 st dung thubc thir Karl Fischer)

D1533 D27 Phwong phap xac dinh ham lugng nwéc trong chét 13ng céch dién béng
chuén A9 dién lvgong Karl Fischer

D 1568 D12 Phwong phap 14y m&u va phan tich héa hoc céc alkylbenzen sulfonat

D1631 D16 Phwong phap x&c dinh ham lwgng nwéc trong phenol va céc vat liéu
cé lién quan béng phwrong phap thuédc thir iod

D 2072 D01 Phwong phap x4¢ dinh ham Ilwgng neéc trong hep chét béo nito

D2575 DO1 Phwong phép xac djnh cac axit béo da tring hep

D3277 D27 Phwong phap xac dinh ham lvgng &m cla vat Iiéﬁ cach dién cellulo
tdm dau : .

D3401 D26 Phwong phép xac dinh ham lwgng nwéc trong dung mdi hiu co da
halogen héa va cac phuy gia cla ching

D4017 DO1 X4c dinh ham lwgng nwéc trong son va véat liéu son bing
phwong phap Karl Fischer

D4377 DO2 Phueong phap x4c dinh ham lwgng nuéc trong diu thd bing chuln @
dién thé Karl Fischer

D4672 D20 Phuong phap xac dinh vat liéu thd polyuretan: xdc dinh ham lwgng
nwée cla polyol

D4928 D02 Phuwong phép xac dinh ham lwgng nudc trong diu thd bing chuin dd
dién lwgng Karl Fischer

D5460 D11 Phuong phép xac dinh cac vat lieu hdn hgp cao su —~ nuwédc trong
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D5530 D34 Phwong phap xac dinh 6§ 4m téng clia nhién ligu thai nguy hai bing
chuén d9 Karl Fischer

D 6304" D02 Phwong phap xac dinh ham luvgng nwéc trong sdn phdm dau mé, diu
bdi tron va phy gia bang chun dé dign lvgng Karl Fischer

E 10647 E 15 Phwong phap xac dinh ham lwgng nwéc trong céc chét 18ng hivu co
bang chudn dd dién lugng Karl Fischer

" TCVN 3182 (ASTM D 6304) San phdm diu mé, dau bdi tron va phy gia ~ Xéc dinh nuéc bing chudn 46
dién lvgng Karl Fischer.,

2 TCVN 7893 (ASTM E 1064) Chét I8ng h(ru co - Xac dinh nuéc bdng chudn dd dién lwgng Karl Fischer.
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Phy luc D
(Tham khao) "

Xac dinh ham lwgng nwéc trong khi

D.1 Quy trinh d& xéc dinh 8 &m trong khi dwee mé ta trong Tai liéu tham khio (2, 9, 10, 11, 12).

D.2 Nhu da G& cap trong Didu 1, phwrong phap thr nay khéng bao gdm cac quy trinh dbi voi
mBu & thé khi tai nhiét @6 phong. X Iy an toan va phan tich cac khi ddi hdi phdi ¢6 kién thirc vé
céc dic tinh cha chiing va chi s dyng cac k¥ thuat hosc thiét bj d2c bigt. Ham lwgng &m co thé
nam trong dai tir duéi 1000 mg/kg dén 2 mg/kg hodc 3 mg/kg.

D.3 Nha san xuét khi c6 thé phat trin quy trinh KF rét chinh x4c dbi v&i phép do d6 dm xubng
mét vai miligam trén kilogam (Tai liéu tham khdo 11, 12). Nha san xuét cin duoc tur van khi ¢
phat sinh. Cling c6 nhitng thiét bj thwong mai xac dinh didm swong, hdng ngoai, dd din dién,
nguyén tic dién phan, v.v...cé thé xac dinh 6 4m nhanh chéng va chinh xac trong cac mau dang
khi (T4i liéu tham khao 2, 10).
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