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L&i néi dau
TCVN 1044:2011 thay thé TCVN 1044:2007.

TCVN 1044:2011 hoan toan twong dwong véi ISO 4787:2010.

TCVN 1044:2011 do Ban k¥ thuat tiéu chuan qudc gia TCVN/TC 48 Dung cu thi
nghiém béng thdy tinh bién soan, Téng cuc Tiéu chuan Do lwéng Chét lwong

dé nghi, Bd Khoa hoc va Céng nghé cong bb.
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TIEUCHUANQUOC GIA TCVN 1044:2011

Dung c u thi nghi ém bang thu y tinh —
Dung cu do th é tich —
Phwong phap xac dinh dungtichvas r dung

Laboratory glassware —

Volumetric instruments — Methods for testing of capacity and for use

1 Phamvi ap d ung

Tiéu chuén nay quy dinh cac phwong phap xac dinh dung tich va s& dung dung cu do thé tich bang

thay tinh dé dat dwoc d6 chinh xac tét nhat khi st dung.

CHU THICH Phép thir la mét qué trinh ma qua d6 xac dinh dwoc sw phu hop cia dung cu do thé tich cu thé véi tiéu
chudn twong (ng, chi yéu & xac dinh céc sai sb ctia dung cu do tai mdt hodc nhiéu diém.

Tiéu chuén nay dwoc ap dung cho cac dung cu do thé tich riéng biét bao gdbm cac diéu vé xac dinh
dung tich; cac diéu nay mé ta chi tiét phwong phap thao tac dé& xac dinh dung tich mét cach chinh xac.

Tiéu chuén bao gdm ca théng tin bb sung.

Tiéu chuan nay ap dung cho dung cu do thé tich c6 dung tich danh dinh ndm trong khoang tir 0,1 ml
dén 10 000 ml. Gom co6: pipet mdt mire [xem TCVN 7151 (1SO 648)] khéng co vach chia phu; pipet chia
dod va pipet dung dé pha lodng cé vach chia mét phan hodc toan phan [xem TCVN 7150 (ISO 835)]:
buret [xem TCVN 7149 (ISO 385)]; binh dinh mtrc [xem TCVN 7153 (ISO 1042)]; va 6ng dong chia do
[xem TCVN 8488 (ISO 4788)]. Tiéu chuan nay khong khuyén khich dung dé thir cac dung cu do thé

tich cé dung tich nhé hon 0,1 ml vi du nhw dung cu thady tinh siéu nhé.

Tiéu chudn nay khdng quy dinh cho binh ty trong nhw quy dinh trong 1ISO 3507. Tuy nhién quy trinh xac
dinh dung tich ca dung cu do thé tich dwi day, trong nhiéu trwdng hop, co thé dwoc dung dé hiéu

chuén binh ti trong.

2 Tailidu vién dan
CAc tai liéu vién dan sau rat can thiét cho viéc &p dung tiéu chuan nay. Dbi véi cAc tai liéu vién dan ghi
nam céng bd thi &p dung phién ban dwoc néu. DBéi véi cac tai liéu vién dan khong ghi nam cong bd thi

ap dung phién ban méi nhét, bao gdm ca céac stra ddi, bé sung (néu co).
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TCVN 4851 (ISO 3696), Nudc dung dé phan tich trong phong thi nghiém — Yéu céu ky thuat va phuong
phap the.

TCVN 6165 (ISO /IEC Guide 99), Tir vung qudc té vé do luong hoc — khai niém, thuét ngi? chung va co
ban (VIM)

TCVN 7149 (ISO 385) Dung cu thi nghiém bang thdy tinh — Buret

TCVN 7150 (ISO 835) Dung cu thi nghiém bang thdy tinh — Pipet chia do
TCVN 7151 (ISO 648) Dung cu thi nghiém bang thdy tinh — Pipet mét mdc
TCVN 7153 (ISO 1042) Dung cu thi nghiém bang thdy tinh — Binh dinh muc

TCVN 8488 (ISO 4788) Dung cu thi nghiém bang thdy tinh - Ong dong chia dé

3 Thuat ngir va dinh ngh Ta

Trong tiéu chuén nay ap dung cac thuat ngi¥ va dinh nghia dwoc quy dinh trong TCVN 6165.

4 Tom tat phwong phap

Quy trinh chung dwoc dwa trén viéc xac dinh thé tich nwéc chira hodc xa ra béi dung cu do thé tich.
Thé tich nwéc nay dwoc xac dinh dwa trén co sé& khdi lwgng da tinh dén stre day cta khong khi va khéi

lwong riéng da duoc lap thanh bang (phwong phép khéi lvong).

5 Thé tich va nhi ét d6 chuan

5.1 Pon vithé tich

DPon vj thé tich phai [a mililit (ml), twong dwong véi mot centimét khéi (cm?).

5.2 Nhiét dé chuan

Nhiét d6 chuén, la nhiét d6 ma tai d6 dung cu do thé tich dwoc dung dé chira hoac xa ra thé tich (dung

tich) cta né, dwoc quy dinh la 20 °C.

Khi dung cu do thé tich dwoc yéu cau st dung & mot qudc gia chdp nhan nhiét dd chuén 1a 27 °C (lva
chon dwoc khuyén nghi trong 1ISO 384 dbi véi viéc str dung & ving nhiét d&i), thi nhiét dd nay sé thay
thé cho nhiét d6 20 °C.

6 Thiétbi, dung cu va chat|éng hiéu chu an

6.1 Can, c6 dd phan giai va do léch chuan phu hop véi thé tich dwoc chon cia dung cu can hiéu

chuén (xem Bang 1).
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Do phan giai cta chi thi, dd l1éch chuan va do tuyén tinh cda can la nhirng yéu té quan trong trong dd

chinh xac clia phép do. Can phai dwoc hiéu chuan véi do chinh xac phu hop (xem 9.4).

Bang 1 — Khuy én ngh i déi v&i can

Thé tich dwoc lwa Po phangiai | D6 léchchu an Do tuy én tinh
chon dé hiéu chu an ? (d6 13p lai)
v mg mg mg
100 pl <V <10 mi 0,1 0,2 0,2
10 ml <V <1000 ml 1 1 2
1000 ml<V <2000 mil 10 10 20
V > 2 000 mi 100 100 200
% Trong thuc té, thé tich danh dinh c6 thé dwgc dung dé& chon can.

6.2 Nhiét ké, dung dé do nhiét d6 cla chét 16ng hiéu chuan (nwéc) véi sai sé 1&n nhat ctia phép do 1a
0,2 °C dbi vai thé tich chét 16ng < 1 000 ml va véi sai sé 1én nhat cia phép do 1a 0,1 °C dbi véi thé tich
chét [dng = 1 000 ml.

6.3 Am ké, dung dé do d6 4m trong phong thi nghiém v&i sai sb 1én nhéat cta phép do 1a 5 % RH
trong pham vi d6 &m tlr 35 % RH dén 85 % RH.

6.4 Khi ap k &, dung dé do ap suét khi quyén trong phong thi nghiém v&i sai s Ién nhéat cia phép do
la 1 kPa.

6.5 Chat léng hiéu chuan, nén sk dung nwéc cit hodc nwdc da khir ion theo TCVN 4851
(1ISO 3696), Loai 3 dé hiéu chuan.

6.6 Binh hirng, 1 binh nén c6 khép ndi nham, dwoc lam bang thady tinh, vi du theo TCVN 8489
(1ISO 4797). Thé tich danh dinh cta binh nén phai twong &ng véi thé tich chat Idng dwoc do.

7 Céc yéuté anh hwéng dén dé chinh xac ¢ Ga dung cu do th é tich

7.1 Quy dinh chung

Cac ngudn gay sai sb, vé ban chét, déu xay ra trong khi hiéu chuan va s dung. Trwdc day, moi cb
géng déu nhdm dé giam thiéu cac sai sé, sau nay ngudi ta quan tam dén dd chinh xac can thiét. Khi
mudn dat do chinh xac tt nhat c6 thé, dung cu do thé tich can phai dwoc st dung theo dang trinh tw

va diéu kién nhw khi hiéu chuan.
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7.2 Nhiét do
7.2.1 Nhiét d6 cta dung cu do th é tich

7.2.1.1 Dung tich cla dung cu do thé tich c6 sw khac nhau khi nhiét do thay déi. Nhiét d6 ma tai d6
dung cu do thé tich sé chira hodc xa ra dung tich danh dinh cta né 1a “nhiét d6 chuan” cta dung cu
(xem 5.2).

7.2.1.2 Khidung cu do thé tich dwoc diéu chinh & 20 °C, nhwng dwoc st dung & 27 °C, sé gay ra sai
sb bb sung chi la 0,007 % néu dung cu nay dwoc lam bang thay tinh borosilicat c6 hé sé gidn né nhiét
khéi 1a 9,9 x 10°°C™* va la 0,02 % néu dung cu nay dwoc lam bang thady tinh natri-canxi c6 hé sé gian
né nhiét khdi 14 27 x 10°°C™. Céac sai sb nay déu nhdé hon cac gidi han sai sé déi véi hau hét cac dung
cu do thé tich. DBiéu do6 cho thay rang, nhiét dd chuén it quan trong trong st dung thwc té. Tuy nhién,

khi thwe hién hiéu chuén, nhét thiét phai chuyén déi vé nhiét a6 chuan.

7.2.2 Nhiét d6 cuia chéat 16ng hi éu chu an

Nhiét d6 ctia nwéc dung dé hiéu chuén phai dwgc do dén + 0,1 °C. Hiéu chinh sw chénh l&ch vé nhiét

dd so véi nhiét dd chuan phai thwe hién theo Phu luc B.

7.3 D6 sach cGia bé mat thay tinh

Thé tich chira hodc xa cta dung cu do thé tich bang thay tinh phu thudc vao dd sach ctia bé mat bén
trong clGa dung cu. Dung cu khéng sach dan dén sai sb biéu hién qua mat cong chét 16ng c6 hinh dang

khéng chuan bao gdm hai nhwoc diém sau:

— Bé mét thay tinh khéng dwoc trang wét hoan toan, nghia la bé mat chét 16ng tiép xdc véi thay tinh

theo mét goc bét ky thay vi tao thanh mét mat cong tiép xtc véi thly tinh theo phwong tiép tuyén;
— Baén kinh cong néi chung bi tang 1&n, do bé mat chat 16ng bi nhiém ban lam gidm stc cang bé mat.

Sw tang hodc gidm mét cong chét 1dng khdng dwoc lam thay déi hinh dang (nghia la khéng dwoc gay
khic tai cac mép cua no). Dé biét chéc ché nao d6 ctia dung cu thly tinh c6 hoan toan sach hay khéng,
phai quan séat sudt qua trinh nap va xa chat Idng. Ngoai ra, ngudi thao tac cé kinh nghiém cé thé nhan
biét dwoc hinh dang ctia méat cong khdng bi nhiém ban théng qua dwéng kinh cda né.

& céac dung cu dwoc dung dé xa, néu khong sach sé lam téng sai s do mang chéat I6ng trén thanh
dung cu phan bd khéng déu hoac khéng phut hét dwoc toan bo, vi du hinh thanh cac giot chét 16ng trén
bé& mat thay tinh. Thém vao dd, sy nhiém ban dw lwong héa chat cé thé gay ra sai sb trong két qua
phan tich. B&i vay, tai phan dung cu do thé tich dwoc day bang nGt nham, phai dac biét cha y lam sach

phan nham.

CHU THICH Vi du mét lwgng dw nhé axit, cling c6 thé lam gidm ndng do cta dung dich kiém chira trong dung cu.

Phwong phap lam sach dwgc mo ta trong Phu luc A.
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7.4 Chétlwong cta dung cu do th é tich

Bé mat thuy tinh khdng dwoc ¢ khuyét tat nhin thay, vach chia dd va ky nhan hiéu phai ré rang, dé doc
va d&c biét v&i cac dung cu duoc didu chinh dé xa, voi xa khdng dwoc co khuyét tat va dong chét 16ng

chay ra khéng bi han ché.

7.5 Theigian x a va th&i gian ch &

Déi véi dung cu do thé tich dwoc dung dé xa chat 16ng, thé tich xa ra ludn it hon thé tich chia trong
nd, do mang chét 16ng bi bam dinh I&n thanh trong ctia dung cu. Thé tich ciia mang chét Idng nay phu
thudc vao thoi gian x& chét 16ng, va thé tich xa sé gidm khi thoi gian xa gidm. Vi du, thé tich xa cia
pipet hodc buret sé& gidm néu voi xa gay (thdi gian x4 ngan hon) hodc sé tang néu voi xa khéng sach

va dong chét 16ng bi han ché.

Nhw trinh bay & trén, thdi gian xa va thdi gian chd da dwoc quy dinh trong tiéu chuén vé dung cu do

thé tich; phai quan séat cac thdi gian nay.

8 Diéu chinh mat cong

8.1 Nguyén t ac chung

Phan I&n cac dung cu do thé tich déu st dung nguyén tac diéu chinh hoac doc méat cong (vi tri tiép xic
gitra khong khi va chat 1dng) theo vach chia dd ho&c vach dau tron. Khi thwe hién, mét cong sé dwoc

ha xuéng vi tri diéu chinh.

Ong cla dung cu do thé tich phai & vi tri thdng dirng, mét nhin cta ngudi thir nghiém phai ndm trén

clng mé&t phang ngang véi mét cong cla chét 1dng hoac vach chia do (vach d4u tron).

8.2 Mat cong ¢ Ga chat 16ng trong su 6t

Mét cong phai dwoc diéu chinh sao cho mét phang ctia mép trén vach chia d tiép tuyén theo phwong

nam ngang véi diém thap nhét cla mat cong, khi quan sét trén ciing mét mét phang (xem Hinh 1).

Anh sang can phai dwoc b tri sao cho mat cong nhin thay |a mot vét téi va ré nét trén dwéng bién. Dé
dat dwoc diéu d6, can phai quan sat trén nén trdng va ngadn cac ngudn sang khéng mong muédn. Cé thé
dat dwoc diéu nay, vi du, bang cach gan truc tiép mot dai gidy mau den hodc mau xanh bén dwéi mirc
ctia vach chia do hodc vach dau tron hoac bang cach st dung mét doan ngén éng cao su day, mau
den, dwoc cat mé mot dau, co kich c¢& sao cho c6 thé ém khit dng mot cach chac chén. Tranh thi sai

khi cac vach chia d6 du dai dé nhin dwoc ddng thdi mat trwde va mat sau cGa dung cu do thé tich.

Trén dung cu do thé tich chi c6 cac vach chia d6 & phia truwéc, co thé bd qua thi sai khi diéu chinh mép

trén cta vach chia dd bang cach st dung mét dai bang mau den, thwc hién cin than sao cho mép trén
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cta dai bang nam trén mot méat phang ngang. Trong trwéng hop ndy, mat ngudi quan sat phai & vi tri
sao cho cac phan trwdc va sau ca mép trén phai khép véi nhau.

Trén dung cu do thé tich da c6 dai ruy bang Schellbach, diéu chinh mat cong bang cach st dung nat

that dwoc tao thanh khi mat cong va dai ruy bang Schellbach tiép xtc véi nhau. Thye hién diéu chinh

khi dau nat that gap vach chia dd (xem Hinh 2).
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1 maét cong cta chat 1dng 1 mat cong
2 vach chia d6 hoac vach d4u tron 2 vach chia d6
3 dai gidy mau den (mau xanh) hodc éng cao su den 3 ruy bang Schellbach

Hinh 1 — Piéu chinh m&t cong cta chatléng trong su 6t  Hinh 2 - Mt cong v &i ruy b ang
Schellbach
8.3 Mat cong c Ga chét léng duc

Khi st dung dung cu do thé tich d& do cac chat 1éng duc, dwéng ndm ngang khi quan séat phai theo

mép trén cla mat cong, va, néu can thiét, phai ap dung cach diéu chinh thich hop.

Tuy nhién, trong trwdng hop diéu chinh méat cong cuta thiy ngan, diém cao nhat cia mat cong phai

dwoc diéu chinh dén mép dwi ctia vach chia d.

9 Quy trinh hi éu chu an

9.1 Quy dinh chung

Dung cu do thé tich trir cac loai pipet ding mét lan phai dwoc 1am sach ngay truwéc khi hiéu chuén

(xem 7.3). Dung cu do thé tich dwoc diéu chinh dé chiva phai dwoc lam khd sau khi da dwoc lam sach.

10
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Dbi v&i cac dung cu do thé tich dwoc didu chinh dé& x&, nhat thiét phai st dung cac binh hirng dwoc
lam béng thady tinh. Tinh mao dan &nh hwéng dén thoi gian xa va thé tich xa phu thudc dang ké vao vat
liéu lam binh hing chét 16ng. Ngoai ra, dé tinh dién cda thdy tinh 1& nhd nhat; diéu nay quan trong déi

v&i quy trinh can.

9.2 Phong thi nghi ém

Viéc hiéu chun phai dwoc tién hanh trong phong khong cé gid lba va c6 mai trwdng 6n dinh. D6 dm
twong ddi trong phong thi nghiém phai ndm trong khoang tlr 35 % RH dén 85 % RH va nhiét do trong
phong phai én dinh dén +1 °C va do én dinh tic thoi dén 0,5 °C trong khodng 15 °C dén 30 °C. Trong
qua trinh hiéu chuén, phai dé 6n dinh dung cu do thé tich can hiéu chuan va d& nwéc dung hiéu chuan
trong phong trong mét khoang thdi gian da (1 h dén 2 h) dé dat dén can bang véi diéu kién phong. Day
kin nwéc dé tranh bay hoi va ha nhiét. Ghi lai cac nhiét do (phong va chét 16ng hiéu chuén), ap suét khi

quyén va do am.
9.3 Nap vaxachéatléng

9.3.1 Binh dinh mdc va éng dong

Binh dinh mtrc tuan theo TCVN 7153 (ISO 1042) va 6ng dong tuan theo TCVN 8488 (ISO 4788) phai
dwoc 1am khd sau khi da dwoc lam sach. Nap day binh va édng dong nay qua mét ng nhwa cé dau &
trén vach dau tron hoac vach chia dd can thtr mot khoang vai milimét dé phan thanh binh bén trén vach
d4u tron hodc vach chia d6 cta dung cu do thé tich khéng bi wét. Thwe hién didu chinh cubi cing mat
cong dén vach dau tron hoac vach chia d6 bang céach rat nwéc dw qua mét 6ng nhwa dan dén voi xa.
Khi diéu chinh, mé&t cong phai di chuyén di xudng. Néu can phai nap thém mét it chat 1dng hoac viéc

doc khi diéu chinh mét cong bi cham tré&, can phai l&c can than dé tao lai hinh dang mat cong.

9.3.2 Pipet dwoc diéu chinh dé xa

Pipet dwoc diéu chinh dé xa tuan theo cac quy dinh trong TCVN 7150 (ISO 835) va TCVN 7151
(ISO 648) phai dwoc kep & vi tri thdng dirng va nap nwdc qua voi xa dén trén vach chia do can thor vai
milimét; loai bé toan bd chat 16ng con bam lai bén ngoai voi xa. Sau do thwe hién diéu chinh cudi cung
mat cong chét 16ng bang cach xa nwdc thira qua voi xa. Loai bd béat ki giot chat 16ng nao con bam dinh
& VvOi xa, vi du, & mét miéng thay tinh nham tiép xuc véi dau voi x& mét goc khoang 30°. Kéo miéng
thay tinh nhaAm nay xuéng khodng 10 mm dé loai bd nwéc thira. Sau d6 xa& vao binh hirng da dugc can
bi trwéc véi dong chay khéng bi han ché khi dau voi xa tiép xic véi bé mat nham phia trong cta binh
hirng. Cudi cung kéo binh hirng ra khodng 10 mm, sao cho binh hirng dwoc gitr nghiéng mét goc
khoang 30°.

Mot sé lwu v khac can thiét dé nhan duoc thé tich xa chinh xac dbi véi cac loai dung cu do khac nhau

va dwoc mo ta trong diéu xac dinh dung tich & tiéu chuén twong &ng.

11
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X&c dinh thoi gian xa khi dau voi xa tiép xic véi mat trong cda binh hirng, & trén mic clia chat [dng da
thu dwoc, ma khéng c6 sy dich chuyén twong ddi véi nhau trong subt quéa trinh xa. Vi vy, thdi gian xa
dwoc xac dinh phai ndm trong gi¢i han quy dinh cho pipet cu thé. Chi tiét hon, xem TCVN 7150
(ISO 835) va TCVN 7151 (ISO 648).

Thoi gian ché, néu dwoc quy dinh, phai dwoc quan séat trwéc khi thwe hién diéu chinh cudi cung mét
cong khi x& ra mét thé tich cho trwéc. Néu viéc diéu chinh sau khi xa dwoc thwe hién tai vach chia do
dwai, phai cho drng dong chét 16ng & trén vach chia dd vai milimét. Sau khi quan sat thdi gian cho,

phai nhanh chéng hoan thanh viéc diéu chinh cudi cung.

9.3.3 Pipet dwoc diéu chinh dé chra

Xem 10.5.2.

9.3.4 Buret dwoc diéu chinh dé xa

Buret dwoc diéu chinh dé xa tuan theo cac quy dinh trong TCVN 7149 (1ISO 385) phai dwoc kep & vj tri
thdng dirng va nap nwéc qua voi xa dén trén vach chia dd can thtr vai milimét. Khéa voi va voi xa
khéng dwoc cé bot khi. Loai bé toan bd chéat 16ng con bam lai bén ngoai voi xa. Sau dé thwe hién diéu
chinh cudi cung mat cong bang cach x& nwéc thira qua voi xa. Phai loai bd bét ki giot chat 16ng nao
con bam dinh & voi xa bang cach d& mét miéng thdy tinh nham tiép xic véi dau voi x& mot géc khoang
30°, kéo miéng thay tinh nham nay xuéng khoang 10 mm.

Sau d6 x& vao binh hirng da dwoc can bi trwéc véi dong chay khéng bi han ché cho dén khi mat cong
ha xubéng dén trén vach chia do can thir vai milimét, trong khi khéa voi mé hoan toan va dau voi xa
khong tiép xuc véi binh hirng. Sau khi thwe hién diéu chinh cudi ciing méat cong, loai bd bét ki giot chat
I6ng nao con bam dinh & voi xa bang cach dé mot miéng thay tinh tiép xic véi dau voi xa nghiéng mot
g6c khoang 30°, cudi cuing kéo xudng khoang 10 mm.

Mét sb lwu v khac can thiét dé nhan duoc thé tich xa chinh xac dbi véi cac loai dung cu do khac nhau

va dwoc mo ta trong diéu xac dinh dung tich & tiéu chuén twong (ng.

X&c dinh théi gian xa bang cach cho dong chét 1dng chay khéng bi han ché tr vach dau “khéng” dén
vach dau chia do thap nhét khi khda voi mé hoan toan va voi xa khong tiép xdc véi bé mat binh hirng.
Vi vay, thoi gian xa dwoc xac dinh phai nam trong giéi han dwoc quy dinh cho buret cu thé. Chi tiét
hon, xem TCVN 7149 (1ISO 385).

Thoi gian chd, néu dwoc quy dinh, phai dwoc quan sat trwde khi thwe hién diéu chinh cudi cing mét
cong khi x& mét thé tich cho trwdc. Néu viéc diéu chinh sau khi xd dwoc thwe hién tai vach chia do
dwéi, phai cho dirng dong chét 16ng & trén vach chia dd vai milimét. Sau khi quan sat thoi gian che,

phai nhanh chéng hoan thanh viéc diéu chinh cudi cung.

12
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9.4 Cén

Dung cu do thé tich ho&c binh hirng (xem 6.6) phai dwoc can bi trwdc va dwoc can bang can dwoc quy

dinh trong 6.1 va nhiét dd cta nwédc phai dwoc do dén +0,1 °C.

Ngoai ra, c6 thé thwc hién can hai lan, I, la két qua can binh da chira chét 1éng, va I, la két qua can
binh rédng. Théng thwong I, va I; dwoc quan sat trong cung diéu kién, do d6 khéng can thiét phai diéu
chinh can vé sé “0”. Ca hai lan can theo quy dinh trén phai dwoc tién hanh trong mét khoang théi gian
ngan thich hop d& dam bao ching dwoc thyc hién trong cuing nhiét dd. Ghi lai nhiét d6 va ap suét khi

quyén dé st dung cho viéc tinh toan sau nay.

Phai tuan tha hwéng dan cta nha san xuét khi thue hién cac phép do can thiét. Viéc can phai duwoc
thwe hién can than va nhanh chéng dé gidm thiéu lwong tén that do bay hoi 1a nguén gay ra sai sb.

9.5 banh gia

Gi4 tri can doc dwoc sau khi trir bi hodc két qua chénh l&ch gira hai 1an can 1a khdi lwong biéu kién
cla nwéc dwoc chira hodc lwong nuwéc dugc xa ra khdi dung cu do thé tich dwoc hiéu chudn.

CHU THiCH Khéi lwong biéu kién, xac dinh dworc, 1a khdi lwgng chwa dwoc hiéu chinh strc ddy ctia khong khi.

Dé xac dinh dwoc thé tich chira hoac xa ctia dung cu do thé tich dwoc hiéu chuan tai nhiét d6 chuan tw

khéi lwong biéu kién ctia nwéc, can phai tinh cac hé sé sau:

a)  khdilwong riéng ctia nwéc tai nhiét do hiéu chuan;

b)  sw gidn né nhiét cda thady tinh trong khoang nhiét d6 hiéu chuan va nhiét dd chuén;
c) anh hwéng cla strc day khong khi [én nwéc va qua can khi st dung.

Hwéng dan tinh toan thé tich ctia dung cu va bang cac hé sb nay tai nhiét d6 chuén 20 °C, dwoc cho

trong Phu luc B.

10 St dung
10.1 Quy dinh chung

Khi mudn dat dwoc d6 chinh xac cao nhat, phai st dung dung cu do thé tich theo ddng trinh tw va diéu
kién nhw khi hiéu chudn dwoc mé ta trong Diéu 9. Chi tiét hon, xem diéu lién quan “Xac dinh dung tich”
hoac “Co s& diéu chinh” trong cac tiéu chuén twong ng.

Luén ludn 1am sach dung cu do thé tich trwéc khi st dung (xem 7.3) va kiém tra voi x& déi v&i nhirng
khuyét tat cé thé va dong chét 16ng khdng bi han ché & cac dung cu do thé tich dwoc diéu chinh dé xa.
Theo 7.5, thé tich chat 16ng dwoc xa ra bang dung cu duwoc diéu chinh dé xa phu thudc vao thdi gian
xa (dwoc quy dinh trong cac tiéu chuan twong (ng) va cac tinh chat vat ly cGa chét 16ng. Tuy nhién, dbi
véi cac dung dich nwéc pha lodng thwong dwoc st dung trong phép phan tich thé tich, cé thé st dung

ma khéng gay sai s6 dang ké&; vi du cac dung dich 1 mol/l gay céc sai sd nhé hon cac dung sai Cap A

13
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va Cap AS va céac dung dich 0,1 mol/l gay cac sai sd nhé hon twong (rng. Do chinh xac gidm di khi st
dung céc chat 1dng c6 dd nhét va/hoac sirc cang bé mat rat khac so véi nwéc, vi du cac chét 16ng
khan.

Déi vai chét 1dng qua duc, dé nhin dwoc day mat cong cé thé doc theo “mép trén” clia mét cong, khi d6

dd chinh xa&c va dé chum c6 thé sé thap hon khi nhin diém thap nhét ctia mé&t cong.

Nhiét d6 khi thyc hién ciing quan trong. Trong khi sy gidn n& cla dung cu do thé tich |a khéng dang ké
(xem 7.2.1.2), phai tinh dén sy gi&n n& cla chat Idng. Can phai bdo dam tat ca cac dung dich duwoc st
dung lién quan dén nhau c6 ciing nhiét dd (hang ngay) khi do thé tich ctia chang. Dac biét khi chuan bi
cac dung dich chuén, nhé giot mau, va vi du khi chuan dd, nén lam nhiét d6 cang gan nhau cang tét.

Tranh c6 sw khac biét Ién vé nhiét do gitra dung cu va chat Idng (xem 7.2.2).

10.2 Binh dinh m e [xem TCVN 7153 (ISO 1042)]

Quy trinh diéu chinh mat cong tai vach d4u tron phai I&p lai cac diéu kién hiéu chuan va dwoc minh hoa

bang vi du sau trong trwdng hop ctia mdt dung dich nwéc pha loang.

— Cho vat liéu rédn va thém moét lwong nwéc vira di d& hoa tan bang cach lac binh can than ma
khéng lam wot bé mat bén trén vach dinh me. (Néu can thiét, chi lam néng nhe dé hd tro qué trinh

nay).

— Sau d6, trong khi van lac binh dé tron vat liéu, thém mét lwong nwéc viva da dé lam dang bé mét

chét 16ng cach bén dwai vach dinh mirc khodng vai centimét.

— Pay nép lai va l&c nguoc binh dé tron vat liéu, sau d6 can than mé nap va trang rira nap, gom nwéc

trang vao binh dé lam dang bé mat chat Iéng cach dwéi vach dinh mie khoang 1 cm.

— Dé yén binh khéng day nap trong 2 min dé cho chét 16ng tlr ¢ binh chay xudng hét. Néu can thiét,

doi dé dung dich tré vé nhiét d6 phong. Trong thdi gian che, cé thé riva va lam khé nap.

— Sau d6 diéu chinh dé phan day cta mat cong lén vach dinh mirc bang cach cho mét lwgng nuwéc can

thiét chay xubng cb binh tlr mét diém cach vach dinh mac dwéi 1 cm.

— Cubi cung, day nap va lac ngwoc binh nhiéu 1an dé hén hop tan hoan toan.

10.3 Ong dong [xem TCVN 8488 (ISO 4788)]

Dé diéu chinh chinh xac mat cong, nap chét 1dng thich hop vao éng dong dén trén vach dung tich danh
dinh vai milimét ho&c vach chia d6 dwoc chon. Boi 2 min dé chét Idng trong 6ng dong 6n dinh. Sau dé
loai bd chat Idng thira bdng mét 6ng ndi véi voi xa.

10.4 Buret [xem TCVN 7149 (ISO 385)]

Sau khi lam sach bang chéat 1dng hoac thubc thtr sé& dwoc st dung, kep buret & vj tri thadng ding, chinh

khéa voi va nap chét 1dng vao buret dén trén vach chia d6 “khéng” vai milimét. Boi 2 min dé chét Idng
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4n dinh trwdc khi didu chinh mat cong tai vach “khéng”. Bay gi®, c6 thé thwc hién viéc chuan do cho

dén khi xuat hién diém cudi. Poc mét cong tai vach chia dé twong trng véi thé tich da dwoc xa.

Trong thuc té, néi chung buret khéng dwoc ding theo ding nhw cach dwoc hiéu chudn. Bién hinh,
trong st dung, viéc tiép can dén diém xa cudi cung theo yéu cau dwoc lam nhd giot, nham tranh viéc
xa qua murc, va thwong lay di mét khoang théi gian twong tw, hoac tham chi Ién hon, thoi gian chd bét
ky dwoc quy dinh d& quan sét trong subt qua trinh thr. Do do, trong stv dung, thdi gian chd, néu dwoc

quy dinh, néi chung khéng can thiét phai quan sat.

10.5 Pipet

CANH BAO St dung ph wong ti én tr o gitip pipet thich h op dé nap ch at 1éng nh @m tranh m oi
nguy hi ém cho ng woi thao tac. Ludn ludn gi i pipet & vi tri trén cling trong khi n 6 thém m 6t bd
phan hat do trong tr wéng hop déc biét pipet c6 th é bi vé va gay t6n thwong. Nén s & dung

phwong ti én tr @ gilip pipet dé duy tri dong ch &t 1éng ch ay ra khong b i han ché.

10.5.1 Pipet dwec diéu chinh dé xa [xem TCVN 7150 (ISO 835) va TCVN 7151 (ISO 648)]

Sau khi lam sach bang chét 16ng hoac thuéc thlr sé dwoc st dung, nap vao pipet bang cach hat dén

trén vach chia dd dwoc chon vai milimét. Loai bd toan bo chat 1dng con bam lai bén ngoai voi xa.

Sau d6 thwe hién diéu chinh cudi cung mét cong bang cach xa chét 16ng thira qua voi xa. Loai bd toan
bd cAc giot chat Idng con bam dinh & voi x& bang cach dé nghiéng mét binh thay tinh nham tiép xtc voi
dau voi xa. Sau do thwc hién xa& khi dau voi xa tiép xic véi mat trong clta binh hirng da dwoc dat

nghiéng.

Néu viéc diéu chinh sau khi xa& dwoc thwe hién tai vach chia d& thAp hon, phai cho dirng dong chat
l6ng & trén vach chia d6 vai milimét. Sau khi quan séat thdi gian ché, néu dwoc quy dinh, nhanh chéng

hoan thanh viéc diéu chinh cudi cing.

Thoi gian ché, néu dwoc quy dinh, phai duwgc quan sat trwdc khi thuce hién viéc diéu chinh cudi cling

dé xa thé tich da cho.

10.5.2 Pipet dwoc diéu chinh dé chira

Rlra sach pipet bang thudc thir s& dwoc str dung dén vai milimét duéi vach chia d6 yéu cau. Bang
cach hat, nap chat 16ng vao pipet dén gan sat trén vach chia dd dwoc chon. Loai bd toan bd chét Idng
con bam lai bén ngoai voi xa. Thuwc hién diéu chinh cudi ciing mat cong chat 1dng dén vach chia do
bang cach dung gidy loc dé loai bd chét 16ng thira. Khi thao xa, rira sach pipet vai 1an bang méi trweéng

pha loéng.
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Phu luc A

(tham khao)

Lam sach dung cu do thé tich b ang th ay tinh

A.1 Thé tich dwoc chiva hodc dwoc xa ra tir dung cu do thé tich phu thudc vao dd sach cla toan

bd bé mat bén trong d& bao ddm dung cu wét hoan toan va tao mat cong c6 hinh dang tét.

A.2 Dung cu thay tinh cé thé dwoc lam sach bang tay, trong bé ngam ho&c trong may rira cia
phong thi nghiém. Dé lam gidm s thay déi thé tich do sw &n mon thay tinh va Iam héng vach chia
dod, nén lam sach nhe nhang bang chét tay rira c6 dd kiém thap & nhiét do dwsi 70 °C trong thoi
gian tiép xic ngan va thwc hién 1am sach ngay sau khi st dung. D6 sach cta toan bd bé mat thay

tinh bén trong can dwoc tuan theo cac quy dinh trong 7.3.

A.3 Néu thanh thay tinh bén trong khéng dd sach sau khi da dwoc x& ly nhw trén, thi nap vao
dung cu do thé tich mdt hén hop cac phan bang nhau cta dung dich kali permanganat (KMnO,)
30 g/l va dung dich natri hydroxit (NaOH) 1 mol/l. Sau khoang 2 h, c6 thé loai bé dw lwong MnO,

bang axit clohydric loAng hoac axit oxalic.

Sau d6 rira dung cu do thé tich bang nwédc cat va kiém tra lai xem céac thanh da sach hoan toan
chwa. Néu chwa du sach thi phai tién hanh 1am lai. Néu viéc xt ly khéng thanh céng, phai ap dung
cac phwong phap lam sach riéng dwoc mo ta trong sach hwéng dan phong thi nghiém. Phwong
phap nay khéng dwoc lam thay déi thé tich clta dung cu.

Pé an toan, khdng nén lam néng dung cu do thé tich & nhiét d6 trén 180 °C. Mac du diém bién

dang cla thay tinh dwoc st dung cho muc dich do thé tich ndm trong khoang 500 °C, nhung sy

thay ddi thé tich c6 thé xay ra & nhiét do thap hon diém bién dang.
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Phu luc B

(quy dinh)

Tinh th é tich

B.1 Phwong phap tinh chung

B.1.1 Coéng thirc chung dé tinh thé tich & nhiét dd chuan 20 °C, V., (tai nhiét d6 chuan 27 °C, V), t

khéi lwong biéu kién cha nwéc, dwoc chira hodc xa, nhw sau:

- )
Vao = (I, = Ig) X (pw — pa) " X (1 = ﬁ) X [1—y(t—20)] (B.1)
trong dé

I, lakhdilwong cta binh hirng c6 nwéc, tinh bang gam;

Iz la khéi lwong cha binh hirng réng, tinh bang gam (“0” trong trwéng hop can duoc
trr bi khdi lwong cta dung cu do thé tich ho&c binh hirng);

pa la khdi lwong riéng ctia khéng khi; dwoc lay tr Bang B.3 tai nhiét do va ap suét khi
quyén hiéu chuén, tinh badng gam trén mililit;

pp la khdi lwong riéng thuc té ctia quéa can khi ching dwoc diéu chinh dén khéi lwong
danh dinh cta ching, hodc khéi lwong riéng chuan cho quéa can da dwoc hiéu chinh
(xem chu thich bén dwdi), hoac, khéi lwgng riéng (chuén) ctia qua can da dwoc diéu
chinh khi str dung can dién t& khéng c6 qua can, tinh bang gam trén mililit;
CHU THICH Qua can theo Tai liéu Quéc té OIML D 28 cua tb chirc Po lwéng Thé gidi da dwoc
didu chinh d& cho két qua chinh xac khi can trong khéng khi v&i khdi lwong riéng & 8,0 g/ml. Théng
thwéng can dién t& dwoc didu chinh bing cac qua can nay.

pw la khéi lwong riéng ctia nwéc & t °C, dwoce tinh bang cong thire “Tanaka” (xem Bang
B.4), tinh bang gam trén mililit;

vy lahé sb gidn n& nhiét khdi cha vat liéu ché tao dung cu do thé tich dwoc hiéu chuan,

tinh bang sé dao cla nhiét dd Celsius (xem Bang B.5):;

la nhiét d6 ctia nwéc dwoc dung dé hiéu chuan, tinh bang nhiét dé Celsius.

B.1.2 Dé biéu thj pham vi &nh hwéng clia cac hé sé khac nhau dén két qua, moét sé théng sb dung sai,

c6 sai sb twong (ng dbi vai thé tich da xac dinh, dwoc cho trong Bang B.1. Nhing sb nay da chirng

minh rng phép do nhiét dd cta nuwéc la yéu td gay anh hwéng chi yéu.
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Bang 1 — Vi du vé sai s 6 thé tich

Thoéng s 6 Théng s 6 dung sai | Sai s6 thé tich t wong tpng

véi th é tich ®
Nhiét d6 nwéc +0,5°C +10™
Ap suét khéng khi + 8 mbar (0,8 kPa) +107
Nhiét do khong khi +25°C +10°
D6 am twong doi +10 % RH +10°
Khéi lwong riéng clia qua can +0,6 g/ml +107
2 Viduy: Sai sb thé tich + 10™ twong trng véi thé tich do duwoc 100 ml sé& 14 0,01 ml.

B.1.3 Ngudn sai sé thwc nghiém I&n nhét xay ra trong viéc xac dinh thé tich 1a khi diéu chinh mat
cong, diéu nay phu thudc vao sw can than ctia nguoi thao tac, va lién quan dén mat cat ngang cla 6ng

ma tai d6 mat cong sé dirng lai. Mot sé gia tri d&c trwng dwoc cho trong Bang B.2.

Bang B.2 — Sai s 6 lién quan dén viéc diéu chinh m &t cong

Sai s6 tai vi Sai s6 thé tich tinh b ang pl t ai dwéng kinh ¢ 6
tri m at cong 5 mm 10 mm 20 mm 30 mm
mm
0,05 1 4 16 35
0,1 2 8 31 71
0,5 10 39 157 353
1 20 78 314 707
2 39 157 628 1414

B.1.4 Khidung cu do thé tich dwoc st dung tai nhiét do (t,) khac véi nhiét do chuan (t,), thé tich caa

dung cu do thé tich tai (t,) dwoc tinh theo céng thirc sau:

trong d6 y la hé sé gian né nhiét khdi (xem Bang B.5). Déi véi thong tin vé anh hwéng cla sw chénh

léch vé nhiét do, xem 7.2.1.2.

B.2 Cac bang tinh toan

B.2.1 Dé thuan tién cho viéc tinh toan dé dang thé tich V, ctia dung cu do tai nhiét d6 chuadn 20 °C tw

khéi lwong biéu kién da xac dinh dwoc bang cach can, hé sé Z dwoc dwa vao Cong thire (B.1):

Vao = —Ig) X Z (B.3)
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Bang B.6, B.7 va B.8 cho cac gia tri quy déi hé sé Z dbéi véi cac loai thiy tinh khac nhau tai ap suét
khong khi théng thuwéng theo nhiét do. Trong cac bang nay, da tinh dén sw két hop cla cac anh hwéng
cta khéi lwong riéng cia nwdc, sy gidn né nhiét cha thiy tinh va lwc day cda khong khi. Khéi lwgng

qua can dwoc st dung la pg = 8,0 g/ml.

Sw quy ddi cAc gia tri hé sb Z d&a dworc suy ra tr Cong thire (B.1) nhw sau:

Z=(pw—p) " x A= x [1=y(t - 20)] (B.4)
B.2.2 Néu Cong thirc chung (B.1) dwoc st dung dé tinh thé tich, thi Bang B.3, B.4 va B.5 liét ké cac
gia tri can thiét cho p,, py vay.
Khéi lwong riéng ctia khodng khi trong Bang B.3 dwoc cho dbéi véi dé am twong dbi la 50 % RH va ham
lwong 0,04 % cacbon dioxit theo thé tich. Trong thuc té, dd 1éch thdng thuweng tir cac diéu kién nay, vi
du d& am twong déi ndm trong khodng tir 35 % RH dén 85 % RH, sé& gay sai sb rat nhd, khong c6 y
nghia ddi v&i cac muc dich cla tiéu chuén nay.
Khdi lwong riéng cta nuwéc trong Bang B.4 dwa trén Tanaka va céng sw, Xem Thw muc tai liéu tham
khao [5].
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20

Bang B.3 — Kh &i lweng riéng ¢ ta khang khi

Gia tri khéi lwong riéng tinh bang 10% gam trén mililit

Nhiét do Ap su &t khéng khi

°C hPa

930 940 950 960 970 980 990 | 1000|1010
10,0 1,142 | 1,154 | 1,166 | 1,179 | 1,191 | 1,203 | 1,216 | 1,228 | 1,240
11,0 1,138 | 1,150 | 1,162 | 1,174 | 1,187 | 1,199 | 1,211 | 1,223 | 1,236
12,0 1,133 | 1,146 | 1,158 | 1,170 | 1,182 | 1,194 | 1,207 | 1,219 | 1,231
13.0 1,129 | 1,141 | 1,154 | 1,166 | 1,178 | 1,190 | 1,202 | 1,214 | 1,227
14,0 1,125 | 1,137 | 1,149 (1,161 | 1,174 | 1,186 | 1,198 | 1,210 | 1,222
15,0 1,121 | 1,133 | 1,145 | 1,157 | 1,169 | 1,181 | 1,193 | 1,206 | 1,218
16,0 1,117 | 1,129 | 1,141 | 1,153 | 1,165 | 1,177 | 1,189 | 1,201 | 1,213
17,0 1,108 | 1,120 | 1,132 | 1,144 | 1,156 | 1,168 | 1,180 | 1,192 | 1,204
18,0 1,108 | 1,120 | 1,132 | 1,144 | 1,156 | 1,168 | 1,180 | 1,192 | 1,204
19,0 1,104 | 1,116 | 1,128 | 1,140 | 1,152 | 1,164 | 1,176 | 1,188 | 1,200
20,0 1,100 | 1,112 | 1,124 | 1,136 | 1,148 | 1,160 | 1,172 | 1,183 | 1,195
21,0 1,096 | 1,108 | 1,120 | 1,132 | 1,144 | 1,155 | 1,167 | 1,179 | 1,191
22,0 1,092 | 1,104 | 1,116 | 1,128 | 1,139 | 1,151 | 1,163 | 1,175 | 1,187
23,0 1,088 | 1,100 | 1,112 {1,123 | 1,135 | 1,147 | 1,159 | 1,170 | 1,182
24,0 1,084 | 1,096 | 1,107 | 1,119 | 1,131 | 1,143 | 1,154 | 1,166 | 1,178
25,0 1,080 | 1,092 | 1,103 | 1,115 | 1,127 | 1,138 | 1,150 | 1,162 | 1,173
26,0 1,076 | 1,088 | 1,099 | 1,111 | 1,122 | 1,134 | 1,146 | 1,157 | 1,169
27,0 1,072 | 1,083 | 1,095 1,107 | 1,118 | 1,130 | 1,141 | 1.153 | 1,165
28,0 1,068 | 1,079 | 1,091 | 1,103 | 1,114 | 1,126 | 1,137 | 1,149 | 1,160
29,0 1,064 | 1,075 1,087 (1,098 | 1,110 | 1,121 | 1,133 | 1,144 | 1,156
30,0 1,060 | 1,071 | 1,083 | 1,094 | 1,106 | 1,117 | 1,129 | 1,140 | 1,152

a

Chi tiét xem B.2.2.

Khéi lwong riéng cla khong khi déi véi d6 dm twong dbi 1a 50 % RH va 0,04 % CO; (theo thé tich).
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Bang B.4 — Kh &i lweng riéng ¢ Ga nwéc khong ch ta khong khi 2

Nhiét dé t Khéi lwong riéng  py,
°C g/ml
15 0,99 909
16 0,99 894
17 0,99 877
18 0,99 859
19 0,99 840
20 0,99 820
21 0,99 799
22 0,99 776
23 0,99 753
24 0,99 729
25 0,99 704
26 0,99 678
27 0,99 651
28 0,99 623
29 0,99 594
30 0,99 564
31 0,99 533
32 0,99 502
33 0,99 470
34 0,99 436
35 0,99 403

# Tham khao xem B.2.2.

Bang B.5 — Hé s6 gidn n & nhiét kh 6i, y

Vat liéu Hé sé gi&n n & nhi &t kh 6i, y*
°C*x 10°
Thdy tinh borosilicat 3.3 9,9
Thdy tinh borosilicat 5.0 15
Thay tinh natri-canxi 27

a

y = 3 @, trong d6 a 1a hé sb gidn n& nhiét tuyén tinh.
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Bang B.6 — Hé sé Z cho th ay tinh borosilicate 3.3

Gié tri Z tinh bang microlit trén miligam

Nhiét do6 Ap su at khéng khi
°C hPa
850 880 910 940 970 1 000 1030 1060
15,0 1,00185 | 1,00188 | 1,00191 | 1,00195 | 1,00198 | 1,00201 | 1,00204 | 1,00207
15,2 1,00188 1,00191 1,00194 1,00197 1,00201 1,00204 | 1,00207 | 1,00210
15,4 1,00191 | 1,00194 | 1,00197 | 1,00200 | 1,00203 | 1,00207 | 1,00210 | 1,00213
15,6 1,00194 | 1,00197 | 1,00200 | 1,00203 | 1,00206 | 1,00209 | 1,00213 | 1,00216
15,8 1,00196 1,00200 1,00203 1,00206 1,00209 1,00212 1,00216 | 1,00219
16,0 1,00199 | 1,00203 | 1,00206 | 1,00209 | 1,00212 | 1,00215 | 1,00218 | 1,00222
16,2 1,00202 | 1,00206 | 1,00209 | 1,00212 | 1,00215 | 1,00218 | 1,00221 | 1,00225
16,4 1,00205 1,00209 1,00212 1,00215 1,00218 1,00221 1,00225 | 1,00228
16,6 1,00209 1,00212 1,00215 1,00218 1,00221 1,00224 | 1,00228 | 1,00231
16,8 1,00212 | 1,00215 | 1,00218 | 1,00221 | 1,00224 | 1,00228 | 1,00231 | 1,00234
17,0 1,00215 1,00218 1,00221 1,00224 | 1,00228 1,00231 1,00234 | 1,00237
17,2 1,00218 1,00221 1,00225 1,00228 1,00231 1,00234 | 1,00237 | 1,00240
17,4 1,00222 | 1,00225 | 1,00228 | 1,00231 | 1,00234 | 1,00237 | 1,00241 | 1,00244
17,6 1,00225 | 1,00228 | 1,00231 | 1,00234 | 1,00238 | 1,00241 | 1,00244 | 1,00247
17,8 1,00228 1,00231 1,00235 1,00238 1,00241 1,00244 | 1,00247 | 1,00250
18,0 1,00232 | 1,00235 | 1,00238 | 1,00241 | 1,00244 | 1,00247 | 1,00251 | 1,00254
18,2 1,00235 | 1,00238 | 1,00241 | 1,00245 | 1,00248 | 1,00251 | 1,00254 | 1,00257
18,4 1,00239 1,00242 1,00245 1,00248 1,00251 1,00254 | 1,00258 | 1,00261
18,6 1,00242 1,00245 1,00249 1,00252 1,00255 1,00258 1,00261 | 1,00264
18,8 1,00246 | 1,00249 | 1,00252 | 1,00255 | 1,00258 | 1,00262 | 1,00265 | 1,00268
19,0 1,00249 1,00253 1,00256 1,00259 1,00262 1,00265 1,00268 | 1,00272
19,2 1,00253 1,00256 1,00259 1,00263 1,00266 1,00269 1,00272 | 1,00275
19,4 1,00257 | 1,00260 | 1,00263 | 1,00266 | 1,00270 | 1,00273 | 1,00276 | 1,00279
19,6 1,00261 1,00264 1,00267 1,00270 1,00273 1,00276 1,00280 | 1,00283
19,8 1,00265 1,00268 1,00271 1,00274 | 1,00277 1,00280 1,00283 | 1,00287
20,0 1,00268 | 1,00272 | 1,00275 | 1,00278 | 1,00281 | 1,00284 | 1,00287 | 1,00290
20,2 1,00272 | 1,00275 | 1,00279 | 1,00282 | 1,00285 | 1,00288 | 1,00291 1,00294
20,4 1,00276 1,00279 1,00283 1,00286 1,00289 1,00292 | 1,00295 1,00298
20,6 1,00280 | 1,00283 | 1,00287 | 1,00290 | 1,00293 | 1,00296 | 1,00299 1,00302
20,8 1,00284 | 1,00287 | 1,00291 | 1,00294 | 1,00297 | 1,00300 | 1,00303 1,00306
21,0 1,00288 1,00292 1,00295 1,00298 1,00301 1,00304 | 1,00307 1,00310
21,2 1,00292 1,00296 1,00299 1,00302 1,00305 1,00308 | 1,00311 1,00314
21,4 1,00297 | 1,00300 | 1,00303 | 1,00306 | 1,00309 | 1,00312 | 1,00315 1,00319
21,6 1,00301 1,00304 1,00307 1,00310 1,00313 1,00316 | 1,00320 1,00323
21,8 1,00305 1,00308 1,00311 1,00314 | 1,00318 1,00321 | 1,00324 1,00327
22,0 1,00309 | 1,00313 | 1,00316 | 1,00319 | 1,00322 | 1,00325 | 1,00328 1,00331
22,2 1,00314 | 1,00317 1,00320 1,00323 1,00326 1,00329 | 1,00332 1,00336
22,4 1,00318 1,00321 1,00324 1,00327 1,00331 1,00334 | 1,00337 1,00340
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Bang B.6 — (ti ép)

TCVN 1044:2011

Gié tri Z tinh bang microlit trén miligam

Nhiét dé Ap su at khong khi
°C hPa
850 880 910 940 970 1 000 1030 1060
22,6 1,00322 | 1,00326 | 1,00329 | 1,00332 1,00335 | 1,00338 | 1,00341 | 1,00344
22,8 1,00227 | 1,00330 | 1,00333 | 1,00336 | 1,00339 | 1,00343 | 1,00346 | 1,00349
23,0 1,00331 | 1,00335 | 1,00338 | 1,00341 1,00344 | 1,00347 | 1,00350 | 1,00353
23,2 1,00336 | 1,00339 | 1,00342 1,00345 | 1,00348 | 1,00352 | 1,00355 | 1,00358
23,4 1,00341 | 1,00344 | 1,00347 | 1,00350 | 1,00353 | 1,00356 | 1,00359 | 1,00362
23,6 1,00345 | 1,00348 | 1,00351 | 1,00354 | 1,00358 | 1,00361 | 1,00364 | 1,00367
23,8 1,00350 | 1,00353 | 1,00356 | 1,00359 | 1,00362 | 1,00365 | 1,00368 | 1,00372
24,0 1,00354 | 1,00358 | 1,00361 | 1,00364 | 1,00367 | 1,00370 | 1.00373 | 1,00376
24,2 1,00359 | 1,00362 | 1,00365 | 1,00369 | 1,00372 | 1,00375 | 1,00378 | 1,00381
24,4 1,00364 | 1,00367 | 1,00370 | 1,00373 | 1,00376 | 1,00379 | 1,00383 | 1,00386
24,6 1,00369 | 1,00372 | 1,00375 | 1,00378 | 1,00381 | 1,00384 | 1,00387 | 1,00390
24,8 1,00374 | 1,00377 | 1,00380 | 1,00383 | 1,00386 | 1,00389 | 1,00392 | 1,00395
25,0 1,00379 | 1,00382 | 1,00385 | 1,00388 | 1,00391 | 1,00394 | 1,00397 | 1,00400
25,2 1,00383 | 1,00387 | 1,00390 | 1,00393 | 1,00396 | 1,00399 | 1,00402 | 1,00405
25,4 1,00288 | 1,00392 | 1,00395 | 1,00398 | 1,00401 | 1,00404 | 1,00407 | 1,00410
25,6 1,00393 | 1,00397 | 1,00400 | 1,00403 | 1,00406 | 1,00409 | 1,00412 | 1,00415
25,8 1,00398 | 1,00402 | 1,00405 | 1,00408 | 1,00411 | 1,00414 | 1,00417 | 1,00420
26,0 1,00404 | 1,00407 | 1,00410 | 1,00413 | 1,00416 | 1,00419 | 1,00422 | 1,00425
26,2 1,00409 | 1,00412 | 1,00415 | 1,00418 | 1,00421 | 1,00424 | 1,00427 | 1,00330
26,4 1,00414 | 1,00417 | 1,00420 | 1,00423 | 1,00426 | 1,00429 | 1,00432 | 1,00435
26,6 1,00419 | 1,00422 | 1,00425 | 1,00428 | 1,00431 | 1,00434 | 1,00438 | 1,00441
26,8 1,00424 | 1,00427 | 1,00430 | 1,00433 | 1,00437 | 1,00440 | 1,00443 | 1,00446
27,0 1,00430 | 1,00433 | 1,00436 | 1,00439 | 1,00442 | 1,00445 | 1,00448 | 1,00451
27,2 1,00435 | 1,00438 | 1,00441 1,00444 | 1,00447 | 1,00450 | 1,00453 | 1,00456
27,4 1,00440 | 1,00443 | 1,00446 | 1,00449 | 1,00452 | 1,00456 | 1,00459 1,0062
27,6 1,00446 | 1,00449 | 1,00452 1,00455 | 1,00458 | 1,00461 | 1,00464 | 1,00467
27,8 1,00451 | 1,00454 | 1,00457 1,00460 | 1,00463 | 1,00466 | 1,00469 | 1,00472
28,0 1,00456 | 1,00460 | 1,00463 | 1,00466 | 1,00469 | 1,00472 | 1,00475 | 1,00478
28,2 1,00462 | 1,00465 | 1,00468 | 1,00471 1,00474 | 1,00477 | 1,00480 | 1,00483
28,4 1,00467 | 1,00471 | 1,00474 | 1,00477 1,00480 | 1,00483 | 1,00486 | 1,00489
28,6 1,00473 | 1,00476 | 1,00479 | 1,00482 | 1,00485 | 1,00488 | 1,00491 | 1,00494
28,8 1,00479 | 1,00482 | 1,00485 | 1,00488 | 1,00491 | 1,00494 | 1,00497 | 1,00500
29,0 1,00484 | 1,00487 | 1,00490 | 1,00493 | 1,00497 | 1,00500 | 1,00503 | 1,00506
29,2 1,00490 | 1,00493 | 1,00496 | 1,00499 | 1,00502 | 1,00505 | 1,00508 | 1,00511
29,4 1,00496 | 1,00499 | 1,00502 1,00505 | 1,00508 | 1,00511 | 1,00514 | 1,00517
29,6 1,00501 | 1,00504 | 1,00508 | 1,00511 1,00514 | 1,00517 | 1,00520 | 1,00523
29,8 1,00507 | 1,00510 | 1,00513 | 1,00516 | 1,00519 | 1,00522 | 1,00526 | 1,00529
30,0 1,00513 | 1,00516 | 1,00519 | 1,00522 | 1,00525 | 1,00528 | 1,00531 | 1,00534
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TCVN 1044:2011

Bang B.7 — Hé sé6 Z cho th ay tinh borosilicate 5.0

Gié tri Z tinh bang microlit trén miligam

Nhiét dé Ap su at khéng khi
°C hPa
850 880 910 940 970 1000 1030 1060
15,0 1,00188 | 1,00191 1,00194 | 1,00197 | 1,00200 | 1,00203 | 1,00207 | 1,00210
15,2 1,00190 | 1,00193 | 1,00197 | 1,00200 | 1,00203 | 1,00206 | 1,00209 | 1,00213
15,4 1,00193 | 1,00196 | 1,00199 | 1,00203 | 1,00206 | 1,00209 | 1,00212 | 1,00215
15,6 1,00196 | 1,00199 | 1,00202 1,00205 | 1,00208 | 1,00212 | 1,00215 | 1,00218
15,8 1,00199 | 1,00202 | 1,00205 | 1,00208 | 1,00211 | 1,00214 | 1,00218 | 1,00221
16,0 1,00201 | 1,00205 | 1,00208 | 1,00211 | 1,00214 | 1,00217 | 1,00221 | 1,00224
16,2 1,00204 | 1,00208 | 1,00211 1,00214 | 1,00217 1,00220 | 1,00223 | 1,00227
16,4 1,00207 | 1,00211 | 1,00214 | 1,00217 | 1,00220 | 1,00223 | 1,00226 | 1,00230
16,6 1,00210 | 1,00214 | 1,00217 | 1,00220 | 1,00223 | 1,00226 | 1,00229 | 1,00233
16,8 1,00213 | 1,00217 1,00220 1,00223 | 1,00226 | 1,00229 | 1,00232 | 1,00236
17,0 1,00217 | 1,00220 | 1,00223 1,00226 | 1,00229 | 1,00232 | 1,00236 | 1,00239
17,2 1,00220 | 1,00223 | 1,00226 | 1,00229 | 1,00232 | 1,00235 | 1,00239 | 1,00242
17,4 1,00223 | 1,00226 | 1,00229 1,00232 | 1,00236 | 1,00239 | 1,00242 | 1,00245
17,6 1,00226 | 1,00229 | 1,00232 1,00236 | 1,00239 | 1,00242 | 1,00245 | 1,00248
17,8 1,00229 | 1,00233 | 1,00236 | 1,00239 | 1,00242 | 1,00245 | 1,00248 | 1,00251
18,0 1,00233 | 1,00236 | 1,00239 | 1,00242 | 1,00245 | 1,00248 | 1,00252 | 1,00255
18,2 1,00236 | 1,00239 | 1,00242 1,00246 | 1,00249 | 1,00252 | 1,00255 | 1,00258
18,4 1,00239 | 1,00243 | 1,00246 | 1,00249 | 1,00252 | 1,00255 | 1,00258 | 1,00262
18,6 1,00243 | 1,00246 | 1,00249 | 1,00252 | 1,00256 | 1,00259 | 1,00262 | 1,00265
18,8 1,00246 | 1,00250 | 1,00253 1,00256 | 1,00259 | 1,00262 | 1,00265 | 1,00269
19,0 1,00250 | 1,00253 | 1,00256 1,00259 | 1,00263 | 1,00266 | 1,00269 | 1,00272
19,2 1,00254 | 1,00257 | 1,00260 | 1,00263 | 1,00266 | 1,00269 | 1,00272 | 1,00276
19,4 1,00257 | 1,00260 | 1,00264 | 1,00267 | 1,00270 | 1,00273 | 1,00276 | 1,00279
19,6 1,00261 | 1,00264 | 1,00267 1,00270 | 1,00273 | 1,00277 | 1,00280 | 1,00283
19,8 1,00265 | 1,00268 | 1,00271 | 1,00274 | 1,00277 | 1,00280 | 1,00283 | 1,00287
20,0 1,00268 | 1,00272 1,00275 1,00278 | 1,00281 | 1,00284 | 1,00287 | 1,00290
20,2 1,00272 | 1,00275 | 1,00278 1,00282 | 1,00285 | 1,00288 | 1,00291 | 1,00294
20,4 1,00276 | 1,00279 | 1,00282 | 1,00285 | 1,00289 | 1,00292 | 1,00295 | 1,00298
20,6 1,00280 | 1,00283 | 1,00286 | 1,00289 | 1,00292 | 1,00296 | 1,00299 | 1,00302
20,8 1,00284 | 1,00287 1,00290 1,00293 | 1,00296 | 1,00300 | 1,00303 | 1,00306
21,0 1,00288 | 1,00291 | 1,00294 | 1,00297 | 1,00300 | 1,00304 | 1,00307 | 1,00310
21,2 1,00292 | 1,00295 | 1,00298 | 1,00301 | 1,00304 | 1,00308 | 1,00311 | 1,00314
21,4 1,00296 | 1,00299 | 1,00302 1,00305 | 1,00308 | 1,00312 | 1,00315 | 1,00318
21,6 1,00300 | 1,00303 | 1,00306 1,00309 | 1,00313 | 1,00316 | 1,00319 | 1,00322
21,8 1,00304 | 1,00307 | 1,00310 | 1,00314 | 1,00317 | 1,00320 | 1,00323 | 1,00326
22,0 1,00308 | 1,00311 1,00315 1,00318 | 1,00321 | 1,00324 | 1,00327 | 1,00330
22,2 1,00313 | 1,00316 | 1,00319 1,0032 1,00325 | 1,00328 | 1,00331 | 1,00334
22,4 1,00317 | 1,00320 | 1,00323 | 1,00326 | 1,00329 | 11,00332 | 1,00336 | 1,00339
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Bang B.7 — (ti ép)

TCVN 1044:2011

Gia tri Z tinh bang microlit trén miligam

Nhiét dé Ap su &t khéng khi
°C hPa
850 880 910 940 970 1000 1030 1060
22,6 1,00321 | 1,00324 | 1,00327 | 1,00331 | 1,00334 | 1,00337 | 1,00340 | 1,00343
22,8 1,00326 | 1,00329 | 1,00332 | 1,00335 | 1,00338 | 1,00341 | 1,00344 | 1,00347
23,0 1,00330 | 1,00333 1,00336 1,00339 1,00342 1,00345 | 1,00349 | 1,00352
23,2 1,00334 | 1,00337 | 1,00341 | 1,00344 | 1,00347 | 1,00350 | 1,00353 | 1,00356
23,4 1,00339 | 1,00342 | 1,00345 | 1,00348 | 1,00351 | 1,00354 | 1,00357 | 1,00361
23,6 1,00343 | 1,00346 1,00350 1,00353 1,00356 1,00359 1,00362 | 1,00365
23,8 1,00348 | 1,00351 | 1,00354 | 1,00357 | 1,00360 | 1,00363 | 1,00366 | 1,00370
24,0 1,00352 | 1,00356 | 1,00359 | 1,00362 | 1,00365 | 1,00368 | 1,00371 | 1,00374
24,2 1,00357 1,00360 1,00363 1,00366 1,00369 1,00373 | 1,00376 | 1,00379
24,4 1,00362 1,00365 1,00368 1,00371 1,00374 | 1,00377 1,00380 | 1,00383
24,6 1,00366 | 1,00370 | 1,00373 | 1,00376 | 1,00379 | 1,00382 | 1,00385 | 1,00388
24,8 1,00371 1,00374 | 1,00377 1,00380 1,00384 | 1,00387 1,00390 | 1,00393
25,0 1,00376 | 1,00379 1,00382 1,00385 1,00388 1,00391 1,00395 | 1,00398
25,2 1,00381 | 1,00384 | 1,00387 | 1,00390 | 1,00393 | 1,00396 | 1,00399 | 1,00402
25,4 1,00386 | 1,00389 | 1,00392 | 1,00395 | 1,00398 | 1,00401 | 1,00404 | 1,00407
25,6 1,00391 1,00394 | 1,00397 1,00400 1,00403 1,00406 | 1,00409 | 1,00412
25,8 1,00396 | 1,00399 | 1,00402 | 1,00405 | 1,00408 | 1,00411 | 1,00414 1,0417
26,0 1.00400 | 1,00404 | 1,00407 | 1,00410 | 1,00413 | 1,00416 | 1,00419 | 1,00422
26,2 1,00405 | 1,00409 1,00412 1,00415 1,00418 1,00421 1,00424 | 1,00427
26,4 1,00411 | 1,00414 | 1,00417 | 1,00420 | 1,00423 | 1,00426 | 1,00429 | 1,00432
26,6 1,00416 | 1,00419 | 1,00422 | 1,00425 | 1,00425 | 1,00431 | 1,00434 | 1,00437
26,8 1,00421 1,00424 | 1,00427 1,00430 1,00433 1,0036 1,00439 | 1,00442
27,0 1,00426 | 1,00429 1,00432 1,00435 1,00438 1,00441 1,00444 | 1,00447
27,2 1,00431 1,00434 | 1,00437 1,00440 1,00443 1,00447 1,00450 | 1,00453
27,4 1,00436 | 1,00439 1,00443 1,00446 1,00449 1,00452 1,00455 | 1,00458
27,6 1,00442 1,00445 1,00448 1,00451 1,00454 | 1,00457 1,00460 | 1,00463
27,8 1,00447 | 1,00450 | 1,00453 | 1,00456 | 1,00459 | 1,00462 | 1,00465 | 1,00468
28,0 1,00452 | 1,00455 | 1,00458 | 1,00462 | 1,00465 | 1,00468 | 1,00471 | 1,00474
28,2 1,00458 | 1,00461 1,00464 1,00467 1,00470 1,00473 | 1,00476 | 1,00479
28,4 1,00463 | 1,00466 | 1,00469 | 1,00472 | 1,00475 | 1,00478 | 1,00482 | 1,00485
28,6 1,00469 | 1,00472 | 1,00475 | 1,00478 | 1,00481 | 1,00484 | 1,00487 | 1,00490
28,8 1,00474 | 1,00477 1,00480 1,00483 1,00486 1,00489 1,0092 1,00496
29,0 1,00480 | 1,00483 1,00486 1,00489 1,00492 1,00495 | 1,00498 | 1,00501
29,2 1,00485 | 1,00488 | 1,00491 | 1,00494 | 1,00497 | 1,00501 | 1,00504 | 1,00507
29,4 1,00491 1,00494 | 1,00497 1,00500 1,00503 1,00506 | 1,00509 | 2,00512
29,6 1,00496 | 1,00500 1,00503 1,00506 1,00509 1,00512 1,00515 | 1,00518
29,8 1,00502 | 1,00505 | 1,00508 | 1,00511 | 1,00514 | 1,00517 | 1,00520 | 1,00524
30,0 1,00508 | 1,00511 1,00514 1,00517 1,00520 1,00523 | 1,00526 | 1,00529
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TCVN 1044:2011

Bang B.8 — Hé s6 Z cho th ay tinh natri

Gié tri Z tinh bang microlit trén miligam

Nhiét do6 Ap su at khéng khi
°C hPa
850 880 910 940 970 1 000 1030 1060
15,0 1,00194 | 1,00197 | 1,00200 | 1,00203 | 1,00206 | 1,00210 | 1,00213 | 1,00216
15,2 1,00196 1,00199 1,00202 1,00206 1,00209 1,00212 1,00215 | 1,00218
15,4 1,00199 | 1,00202 | 1,00205 | 1,00208 | 1,00211 | 1,00214 | 1,00218 | 1,00221
15,6 1,00201 | 1,00204 | 1,00207 | 1,00211 | 1,00214 | 1,00217 | 1,00220 | 1,00223
15,8 1,00204 | 1,00207 1,00210 1,00213 1,00216 1,00220 1,00223 | 1,00226
16,0 1,00206 | 1,00209 | 1,00213 | 1,00216 | 1,00219 | 1,00222 | 1,00225 | 1,00229
16,2 1,00209 | 1,00212 | 1,00215 | 1,00218 | 1,00222 | 1,00225 | 1,00228 | 1,00231
16,4 1,00212 1,00215 1,00218 1,00221 1,00224 1,00228 1,00231 | 1,00234
16,6 1,00214 | 1,00218 1,00221 1,00224 | 1,00227 1,00230 1,00233 | 1,00237
16,8 1,00217 | 1,00220 | 1,00224 | 1,00227 | 1,00230 | 1,00233 | 1,00236 | 1,00239
17,0 1,00220 1,00223 1,00226 1,00230 1,00233 1,00236 1,00239 | 1,00242
17,2 1,00223 1,00226 1,00229 1,00233 1,00236 1,00239 1,00242 | 1,00245
17,4 1,00226 | 1,00229 | 1,00232 | 1,00235 | 1,00239 | 1,00242 | 1,00245 | 1,00248
17,6 1,00229 | 1,00232 | 1,00235 | 1,00238 | 1,00242 | 1,00245 | 1,00248 | 1,00251
17,8 1,00232 1,00235 1,00238 1,00241 1,00245 1,00248 1,00251 | 1,00254
18,0 1,00235 | 1,00238 | 1,00241 | 1,00245 | 1,00248 | 1,00251 | 1,00254 | 1,00257
18,2 1,00238 | 1,00241 | 1,00244 | 1,00248 | 1,00251 | 1,00254 | 1,00257 | 1,00260
18,4 1,00241 1,00245 1,00248 1,00251 1,00254 1,00257 1,00260 | 1,00263
18,6 1,00245 1,00248 1,00251 1,00254 | 1,00257 1,00260 1,00264 | 1,00267
18,8 1,00248 | 1,00251 | 1,00254 | 1,00257 | 1,00261 | 1,00264 | 1,00267 | 1,00270
19,0 1,00251 1,00254 1,00258 1,00261 1,00264 1,00267 1,00270 | 1,00273
19,2 1,00255 1,00258 1,00261 1,00264 | 1,00267 1,00270 1,00273 | 1,00277
19,4 1,00258 | 1,00261 | 1,00264 | 1,00267 | 1,00271 | 1,00274 | 1,00277 | 1,00280
19,6 1,00261 1,00265 1,00268 1,00271 1,00274 1,00277 1,00280 | 1,00283
19,8 1,00265 1,00268 1,00271 1,00274 | 1,00277 1,00281 1,00284 | 1,00287
20,0 1,00268 | 1,00272 | 1,00275 | 1,00278 | 1,00281 | 1,00284 | 1,00287 | 1,00290
20,2 1,00272 | 1,00275 | 1,00278 | 1,00281 | 1,00285 | 1,00288 | 1,00291 | 1,00294
20,4 1,00276 1,00279 1,00282 1,00285 1,00288 1,00291 1,00294 | 1,00298
20,6 1,00279 | 1,00282 | 1,00285 | 1,00289 | 1,00292 | 1,00295 | 1,00298 | 1,00301
20,8 1,00283 | 1,00286 | 1,00289 | 1,00292 | 1,00295 | 1,00299 | 1,00302 | 1,00305
21,0 1,00287 1,00290 1,00293 1,00296 1,00299 1,00302 1,00305 | 1,00309
21,2 1,00290 1,00294 1,00297 1,00300 1,00303 1,00306 1,00309 | 1,00312
21,4 1,00294 | 1,00297 | 1,00301 | 1,00304 | 1,00307 | 1,00310 | 1,00313 | 1,00316
21,6 1,00298 1,00301 1,00304 1,00307 1,00311 1,00314 | 1,00317 | 1,00320
21,8 1,00302 1,00305 1,00308 1,00311 1,00315 1,00318 1,00321 | 1,00324
22,0 1,00306 | 1,00309 | 1,00312 1,0315 1,00318 | 1,00322 | 1,00325 | 1,00328
22,2 1,00310 1,00313 1,00316 1,00319 1,00322 1,00326 1,00329 | 1,00332
22,4 1,0314 1,00317 1,00320 1,00323 1,00326 1,00330 1,00333 | 1,00336
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Bang B.8 — (k ét thuc)

TCVN 1044:2011

Gié tri Z tinh bang microlit trén miligam

Nhiét dé Ap su &t khéng khi
°C hPa
850 880 910 940 970 1 000 1030 1060
22,6 1,00318 | 1,00321 | 1,00324 | 1,00327 | 1,00330 | 1,00334 | 1,00337 | 1,00340
22,8 1,00322 1,00325 1,00328 1,00331 1,00335 1,00338 | 1,00341 | 1,00344
23,0 1,00326 | 1,00329 | 1,00333 | 1,00336 | 1,00339 | 1,00342 | 1,00345 | 1,00348
23,2 1,00330 1,0034 1,00337 | 1,00340 | 1,00343 | 1,00346 | 1,00349 | 1,00352
23,4 1,00335 1,0038 1,00341 1,00344 1,00347 1,00350 | 1,00353 | 1,00356
23,6 1,00339 | 1,00342 | 1,00345 | 1,00348 | 1,00351 | 1,00355 | 1,00358 | 1,00361
23,8 1,00343 | 1,00346 | 1,00349 | 1,00353 | 1,00356 | 1,00359 | 1,00362 | 1,00365
24,0 1,00348 | 1,00351 1,00354 1,00357 1,00360 1,00363 | 1,00366 | 1,00369
24,2 1,00352 1,00355 1,00358 1,00361 1,00364 | 1,00368 | 1,00371 | 1,00374
24,4 1,00356 | 1,00360 | 1,00363 | 1,00366 | 1,00369 | 1,00372 | 1,00375 | 1,00378
24,6 1,00361 1,00364 | 1,00367 1,00370 1,00373 1,00376 | 1,00379 | 1,00383
24,8 1,00365 | 1,00369 1,00372 1,00375 1,00378 1,00381 1,00384 | 1,00387
25,0 1,00370 | 1,00373 | 1,00376 | 1,00379 | 1,00382 | 1,00385 | 1,00389 | 1,00392
25,2 1,00375 | 1,00378 | 1,00381 | 1,00384 | 1,00387 | 1,00390 | 1,00393 | 1,00396
25,4 1,00379 1,00382 1,00385 1,00388 1,00392 1,00395 | 1,00398 | 1,00401
25,6 1,00384 | 1,00387 | 1,00390 | 1,00393 | 1,00396 | 1,00399 | 1,00402 | 1,00405
25,8 1,00389 | 1,00292 | 1,00395 | 1,00398 | 1,00401 | 1,00404 | 1,00407 | 1,00410
26,0 1,00393 | 1,00396 1,00399 1,00403 1,00406 1,00409 1,00412 | 1,00415
26,2 1,00398 | 1,00401 1,00404 1,00407 1,00410 1,00413 | 1,00417 | 1,00420
26,4 1,00403 | 1,00406 | 1,00409 | 1,00412 | 1,00415 | 1,00418 | 1,00421 | 1,00424
26,6 1,00408 | 1,00411 1,00414 1,00417 1,00420 1,00423 | 1,00426 | 1,00429
26,8 1,00413 | 1,00416 1,00419 1,00422 1,00425 1,00428 | 1,00431 | 1,00434
27,0 1,00418 | 1,00421 | 1,00424 | 1,00427 | 1,00430 | 1,00433 | 1,00436 | 1,00439
27,2 1,00422 1,00426 1,00429 1,00432 1,00435 1,00438 | 1,00441 | 1,00444
27,4 1,00427 1,00431 1,00434 1,00437 1,00440 1,00443 | 1,00446 | 1,00449
27,6 1,00433 | 1,00436 | 1,00439 | 1,00442 | 1,00445 | 1,00448 | 1,00451 | 1,00454
27,8 1,00438 | 1,00441 1,00444 1,00447 1,00450 1,00453 | 1,00456 | 1,00459
28,0 1,00443 | 1,00446 1,00449 1,00452 1,00455 1,00458 | 1,00461 | 1,00464
28,2 1,00448 | 1,00451 | 1,00454 | 1,00457 | 1,00460 | 1,00463 | 1,00466 | 1,00469
28,4 1,00453 | 1,00456 | 1,00459 | 1,00462 | 1,00465 | 1,00468 | 1,00471 | 1,00474
28,6 1,00458 | 1,00461 1,00464 1,00467 1,00471 1,00474 | 1,00477 | 1,00480
28,8 1,00464 | 1,00467 1,00470 1,00473 1,00476 1,00479 1,00482 | 1,00485
29,0 1,00469 | 1,00472 | 1,00475 | 1,00478 | 1,00481 | 1,00484 | 1,00487 | 1,00490
29,2 1,00474 | 1,00477 100480 1,00483 1,00486 1,00489 | 1,00492 | 1,00496
29,4 1,00480 | 1,00483 1,00486 1,00489 1,00492 1,00495 | 1,00498 | 1,00501
29,6 1,00485 | 1,00488 | 1,00491 | 1,00494 | 1,00497 | 1,00500 | 1,00503 | 1,00506
29,8 1,00490 | 1,00493 1,00496 1,00500 1,00503 1,00506 | 1,00509 | 1,00512
30,0 1,0-0496 | 1,00499 1,00502 1,00505 1,00508 1,00511 1,00514 | 1,00517
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