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Xuat ban lan 3

S&n uham dau mo va bitum — Xac dinh ham lugng nuéc
bang phuong phap chung cat

Petroleum products and bituminous materials — Test method for determination
of water by distillation

1 Pham vi ap dung

1.1 Tiéu chudn nay qui dinh phudng phap chung cat xac dinh ham ludng nuéc trong khoang

tir 0 % dén 25 % thé tich trong s&n phdm dau md, hic in va céc loai bitum khac.

CHU THICH 1 Né&u c¢6 cac chat dé bay hoi, tan trong nudc, khi xac dinh c6 thé coi nhu nuéc.

1.2 Trong qué trinh xay dung tiéu chuan nay, cac san pham cu thé dang nghién citu dudc néu
trong Bang 1. B&i vdi bitum nhii tuong 4p dung ASTM D 244. P&i vdi dau thé, ap dung
ASTM D 4006 (AP! MPMS chuong 10.2).

CHU THICH 2  D3i vai mét sb loai dau, ap dung TCVN 6779 (ASTM D 1796) (APl MPMS chuong 10.6) s&
thu dugce két qua phu hop.

1.3 Cac gié tri tinh theo hé S| I3 gia tri tiéu chudn. Cac gia tri trong ngosic don dung dé tham khao.

1.4 Tiéu chufn nay khong dé cap dén tat ca cac van dé lien quan dén an toan khi sit dung.
Ngudi st dung tiéu chudn nay cé trach nhiém thiét 1ap cac nguyén tic vé an toan va bao vé
sitc khoé cling nhu khd ning ap dung phlu hgp véi cac gidi han quy dinh trudc khi dua vao
sl dung. Cac cha y riéng vé nguy hiém, xem diéu 6.

2 Tai liéu vién din

Cac tai liéu vién dan sau l1a cén thiét khi ap dung tiéu chuin. Béi vai cac tai liéu vién dan ghi ndm
ban hanh thi 4p dung ban dudc néu. D3i vdi cac tai liéu vién dan khdng ghi nam ban hanh thi
ap dung phién ban méi nhat, bao gém ca cac ban sita ddi (néu co).
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TCVN 6779 (ASTM D 179G) Nhién néu ddt 16 — Xac dinh ham lugng nudc va can — Phucng phap
ly tam (Qui trinh ding trong phéng thir nghiém).

TCVN 6777 : 2000 ( ASTM D 4057 - 95) DAau mo va san phdm dau mé — Phuong phap 18y mau thd cong.
ASTM D 244 Test method for emulsified asphalts (Phuong phap thi déi v8i bitum nhi hda).

ASTM D 4006 Test method for water and sediment in crude oil by distilation (APl MPMS Chapter
10.2) (Xac dinh ham lugng nudc va cin cé trong dau thd bang phuong phap chung cat (AP MPMS
Chuong 10.2)).

ASTM D 4177  Practice for automatic sampling of petroleum and petroleum products
(AP MPMS Chapter 8.2) (Phuong phap 18y mau tu déng dai véi dau md va san pham dau mé
(APl MPMS Chuong 8.2)).

ASTM D 5854 Practice for mixing and handling of liquid samples of petroleum and petroleum
products (APl MPMS Chapter 8.3) (Phuong phap trén va bao quan cac mau chat 1dng clia dau mé
va san pham dau md (APl MPMS Chudng 8.3)).

ASTM E 123 Specification for apparatus for determination of water by distillation (Qui dinh ky
thuat dai vai thiét bi xac dinh ham lugng nuéc theo phuong phap chung cat).

APl MPMS Chapter 8.1 Manual sampling of petroleum and petroleum products
(ASTM D 4057) (Phudng phap |8y mau thii cong déi vsi dau md va san phidm dau md
(ASTM D 4057)).

APl MPMS Chapter 8.2 Automatic sampling of petroleum and petroleum preducts
(ASTM D 4177) (Phuong phap ldy mau ty déng déi v&i didu md va san phdm dau mo
(ASTM D 4177)).

APl MPMS Chapter 8.3 Mixing and handling of liquid samples of petroleum and petroleum
products (ASTM D 5854) (Phuong phap tron va bao quan cac mau chat 1dng clia ddu md va san
phdm dau md (ASTM D 5854)).

APl MPMS Chapter 10.2 Test method for water and sediment in crude oil by distilation
(ASTM D 4006) (Xac dinh ham lugng nudc va cén cé trong dau thd bing phudng phap chung cat
(ASTM D 40086)).

API MPMS Chapter 10.6 Test method for water and sediment in fuel ails by the centrifuge method
(Laboratory procedure) (ASTM D 1796) (Xac dinh ham Iugng nudc va cin cb trong diu FO bing
phuong phap ly tam (Qui trinh dung trong phong thi nghiém)( ASTM D 1796)).
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3 Thuat ngir, dinh nghia

3.1 Pinh nghia

3.1.1  Vat liéu bitum, trong céng nghé ddu md (bituminous material, in petroleum technology)
"Chat 1dng c6 dé nhét 13t cao hoac quénh, mau téi hodc den, cd ban dudc tao thanh tir cac

hop chat naphtenic hodc chat thom ngung tu cé khéi lugng phan tir cao, hodc ca hai.

4 Toém tit phuong phap

4.1 Vat lidu thir dugc dun hdi Iutu véi dung mai khéng tan trong nudc, dung méi d6 cling dudc cat
ra v8i nudc cé trong mau. Dung méi ngung tu lai va nudc ti€p tuc dudc tach ra, dong lai & phan ¢

vach chia clia bay ngung, con dung méi chay trd lai binh cat.

5 Y nghia va s dung

5.1 Viéc biét ham lugng nudc trong san pham dau mo la rat quan trong trong viéc ché bién, mua,

ban va van chuyén cac san pham.

5.2 Ham luong nudc xac dinh theo tiéu chudn nay (chinh xac dén 0,05 % ho#c 0,1 % thé tich,
tly thudc vao kich cd clia bAy ngung dung trong phép thir) cé thé sir dung dé hiéu chinh thé tich

clia san pham dau mé va bitum.

- 5.3 Té8ng ludng nudc cho phép cé thé dudc qui dinh trong cac hgp déng.

6 Dung moi-Chat mang long

6.1 Dung dung méi-chat mang Ing thich hop véi vat liéu duge thir nghiém (xem Bang 1).
6.1.1 Dung méi thom — 6éc dung mai thom dudi day dugc chdp nhan:

6.1.1.1 Xylen céng nghiép — (Canh béo — D& chay. Hoi cé tinh doc)

6.1.1.2 Hbén hop ctia 20% thé tich cla toluen céng nghiép va 80 % thé tich clia xylen cang
nghiép. (Canh bao — D& chay. Hai cb tinh doc)
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6.1.1.3 Naphta déu md hogc naphta hic in, khéng chifa nuéc, cat dudc khéng nhiéu hon 5% tai
nhiét d6 125 °C (257 °F) va khong nhd han 20 % tai 160 °C (320 °F) va c6 kh&i lugng riéng khong
thap hon 0,8545 tai 15,56/15,56 °C (60/60 °F). (Canh bao — R4t dé chay. Boc néu hit phai. Hai
c6 thé chay.)

6.1.2 Dung moi chung cét ddu mé — Dung dung mdi chung cét dau md, 5 % soi trong khoang
nhiét @6 tir 90 °C dén 100 °C (194 °F dén 212 °F) va 90 % chung cat dudi 210 °C (410 °F).
Xac dinh theo phan tram khéi lugng ho#c thé tich. (Canh bao — Dé chay. Hai cé tinh doc.)

6.1.3 Dung moi spirit d& bay hoi — C6 thé chdp nhan cac dung mdi spirit dé bay hoi sau day:

6.1.3.1 Spirit du mé — C6 khoang nhiét do sdi tir 100 °C dén 120 °C (212 °F dén 248 °F).
(Canh bao - Dé chay. Hoi cé tinh doc.)

6.1.3.2 Iso-octan — Cé dd tinh khit bang 95 % hoac cao hon. (Canh bao — R4t dé chay. Bdc néu
hit phai. Hai c6 thé chay).

6.2 Dung moi trdng — Ham lugng nudc cla dung mdi dugc xac dinh theo phuong phap chung cét
mét ludng tuong duong gidng dung méi ding cho mau thir trong thiét bi chung cat va thr nghiém
nhu néu trong didu 10. Mau trang dugc xac dinh chinh xac dén vach thang chia va sif dung dé
hiéu chinh thé tich nudc trong by ngung theo diéu 11.

Bang 1 — Dung méi-chit mang 16ng ddi vai vat ligu thir

Loai dung médi-chit mang long Vit lidu thir
Chat thom Atphan, héc in, hdc in than, héc in khi than vét, hic in’
trai dudng, bitum pha lodng, Atphan 18ng, axit hic in.
Phan c4t ddu mé D4u trai dudng, FO, ddu bai tran, sunfonat ddu mé
Spirit d& bay hdai M8 bai tron

7 Thiét bi, dung cu

7.1 Qui dinh chung— Thiét bi bao gdm binh cét kim loai hoic thly tinh, ngudn gia nhiét,
&ng ngung, va mdt biy ngung cé chia d. Binh c4t, bAy ngung va 8ng ngung cé thé dudc ndi theo
phuong phap phi hdp sao cho kin, khit. D&i véi thily tinh, nén ding cac mdi ndi nham; d&i véi
méi ndi kim loai véi thity tinh nén diing vong dém. Cac bd phan dac trung cla thiét bi dudc néu &
Hinh 1, Hinh 2, va Hinh 3. Cac binh c4t va cac by ngung dugc Iya chon dap (ng lugng vat liéu
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mau va lugng nudc ngung. Khi I3p, phai can than, khang dé€ xay ra hién tugng déng cimng hoic
dinh két. Ludn ludn phai ding I6p m& mang tai cac vi tri méi ndi thily tinh d& tranh bi ket.

7.2 Binh c4t — Bau thly tinh ho#c kim loai cé ¢8 ngén va cum ndi phu hgp d&€ ndi 6ng sinh han
cla bay ngung. Cac binh nay cé dung tich danh nghia 500 ml, 1000 mi va 2000 ml 1 phtl hop

7.3 Ngudn gia nhiét — C6 thé dung dén khi hoic bép dién vdi binh cat thQy tinh. B&i vdi binh cat
kim loai, ¢6 thé dung dén khi c6 16 & vanh trong. Bén khi cé kich thudc sao cho cé thé dé dang

dich chuyén lén va xuéng khi mau thif tao bot hoic dong ran trong binh cat,

7.4 Dung cu thdy tinh — Cac dung cu thdy tinh dung cho phép tht nay cé kich thuéc va mo ta
theo qui dinh trong ASTM E 123, ho3c céac loai tuong duong.

CHU THICH 3 Thay vi xay dung riéng tiéu chufn cho mét thiét bi vé kich thudc va kiéu dang, thiét bj da néu c
thé thich hap néu cac két qua nhan dugc chinh xac theo qui dinh trong diéu 9.

8 Lay mau

8.1 Viéc ldy mau dugc xac lap thanh cac budc cdn thiét dé nhan dudc mét luong nhé dai dién
clia khéi lugng vét liéu trong dudng 6ng, bé chifa ho#c cac hé théng khac va dé dua miu vao cac
binh chifa cGia phong thi nghiém. Cac mau dlng trong tiéu chudn nay la cac mau dai dién, dudc
|&y theo TCVN 6777 : 2000 (ASTM D 4057 — 95) (APl MPMS Chuong 8.1).

8.2 Luong miu dugc xac dinh trén co s du doan lugng nudc cé trong mau, nhy vay sé khong
vuot qua dung tich bay ngung (trif khi st dung &ng ngung cé khda thi cho phép Iugng nudc thira
vuot qua dudc xa ra ngoai vao éng dong).

8.3 Tiéu chudn ASTM D 5854 (APl MPMS Chuong 8.3) qui dinh cac théng tin vé 14y méu va
kha nang dong nhét clia cac may khudy. Phuong phap thif nay sé khéng dudc thuc hién ding khi
khéng tuan thd nghiém ngat tiéu chudn ASTM D 5854 (APl MPMS Chuong 8.3).

9 Kiém tra xac nhan
9.1 Do chinh xac cta vach chia trén bdy ngung phai dudc kiém tra xac nhan ho3c chiing nhan

theo cac chudn quéc t& hodc qudc gia (nhu thiét bi truyén chudn cla Co quan tiéu chudn hoéa
Quéc gia). Kiém tra xac nhan theo cac micro buret hozc micro pipet 5 ml, doc chinh xac dén 0,01 ml.
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9.1.1 D&i vdi cac loai A, B, C va D nhu qui dinh trong Bang 2 (Bang 1 clia ASTM E 123), phai
ki8m tra xac nhan ting vach chia (tir 0,1 ml dén 1,0 ml) tai phan thon cla éng. Sau dé cac vach
chia khac (tir 2,0 ml dén 3,0 ml, 4.0 ml @én thé tich toan phan clia bay ngung) cling dudc kiém tra

xac nhan.

9.1.2 D&i véi cac loai E va F qui dinh trong Bang 2, tién hanh kiém tre xac nhan tig vach chia
(0,1 m!, 1,0ml, 2,0 ml, 4,0 ml va 5,0 ml cho loai E va 0,05 ml, 0,5 ml. 1,0 ml, 1,6 mlva 2,0 m! cho
loai F).

Bang 2 — Yéu cau ky thuat va kich ¢d cta bay ngung

Mo ta

Loai Dilnh cla 6r_19 bay ctia 6ng bay cﬂe} (t(l,.‘lghb%i:f Dai do ﬁahghnﬁgi: iﬂ;ﬂfﬁn
: co vach chia  co vach chia ong hai ngung ml ml vach chia,
mi T
_A_ E;ajnm‘;r_ - _I-.|'t;1h;('.)-n__m Dau ndi ST 10 0dén 1,0 0,1 0,05
> 1,0 dén 10,0 0.2 01
B Dau néi ST Hinh non Dau néi ST 25 0dén 1,0 0,1 0,05
G Pau néi ST Hinh nén Phéng 25 >1,0 dén 25 0,2 0,1
D Daunéi ST Hinh non Phéng 25 1,0 dén 25 0,2 0,1
E Pau néi ST Tron Pau ndi ST 5 0déns,0 0,1 0,05
5 0dén5,0 0,05 0,025
10 0 dén 10,0 0.1 0.1
F Dau ndi ST Tron Pau ndi ST 2 0dén20 0,05 0,025

9.2 D6 vai cac dung cu thly tinh, ti€n hanh kiém tra xac nhan trudce khi st dung 1an dau, sau do
dudc kiém tra xac nhan dinh ky.

9.21 Cho 400 ml xylen khan (t6i da 0,02 % nudc) hodc dung méi dudc dung trong phép
phan tich cac mau chua biét vao thiét bi va thir theo diéu 10. Khi két thic phép thlr, bd hét Iudng
chira trong bay ngung va cho truc tiép lugng nuéc nhu da xac dinh & 14n thir dau tién trong Bang 3,
vao binh cat va tién hanh thir theo diéu 10.

9.2.2 Lap lai cac thao tac 9.2.1 va cho truc ti€p thé tich da xac dinh d I14n thir th(t hai trong
Bang 3 vao binh cat. Thiét bi Iap xong dugc coi la thich hop néu sé doc clia bay ngung nim trong
gidi han cho phép qui dinh trong Bang 3.

9.3 Néu s6 doc nam ngoai gidi han cho phép thi c6 thé truc trac do thit bi bi hd, hodc séi qua

manh, hodc do hiéu chudn bay ngung khong chinh xac, hoc do d6 4m bén ngoai xam nhap vao.
Loai bé cac yéu t& a6 trudc khi ti€n hanh kiém dinh lai.

10
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Bang 3 — Cac gidi han cho phép tinh theo mililit

e Thé tich nudc cho vao binh Gi6i han cho phép déi vi
Dung tich ciia 6ng himg tai 20 °C tai 20 °C lugng nudc thu héi tai 20 °C
Bay ngung tron
2 Lan thir 1 1 1+ 0,05
2 Lan thir 2 1,9 1,9+ 0,05
5 .
an thir 1 1+ 0,05
(vach chia 0,05 mi) Lan-third
5 ~
’ +
(vach chia 0,05 ml) Lan thir 2 4.5 4,5 £ 0,05
5 .
Lan thir 1 1+ 0,01
(vach chia 0,1 mi) A
5 p
g +
(vach chia 0,1 ml) Lan thir 2 4,5 45+ 0,01
10 Lan thar 1 5 5+ 0,1
10 Lan thir 2 9 9+ 0,1
b3y ngung hinh nén
10 L&n thir 1 1 1+ 0,1
10 Lan thir 2 9 9+ 0,2
25 Lan thir 1 12 124+0,2
25 Lan thir 2 24 24 + 0,2

10 Cach tién hanh

CHU THICH 4 D6 chym cla phuong phap nay bi anh hudng do cac giot nudc ngung bam trén bé mat
thiét bi va khong rai vao bay ngung dé do. D& gidm thi€u nh hudng, tat ci cac thiét bi phdi dugc lam sach
bé&ng hoa chat it nhat mét Ian mét ngay dé loai bé hé&t cac mang va manh va dinh trén bé mit, cac mang nay
ngan viéc nudc nhd ty do vao thiét bi thir. Khuyén cao tang cudng lam sach thiét bi néu thay ban chat cla
mau la dé gay bam b3n.

10.1 Do lugng mau chinh xac dén + 1 % va chuyén vao binh cAt.

10.2 Do lugng mau dang Iéng trong éng dong cé vach chia va dung tich phu hgp. Trang phan
bam dinh & thanh éng béng 50 ml va hai Ian tiép theo, mai Ian 25 mi chat Idng dung méi — chat
mang Iéng (xem diéu 6 va Bang 1). D&c can 6ng dong sau méi Ian rét mau va trang 6ng dong,

10.3 Can mau rén hodc nhét truc tiép vao trong binh ¢4t va cho 100 ml dung méi — chat mang

I6ng da chon. Trong trudng hop mau thir c6 ham luong nudc thap, can Iy lugng mau 16n va khi dé
lrgng dung méi sé can nhiéu hon 100 ml.

10.4 C6 thé thém vai hat thy tinh hodc cac tam s6i khac dé giam su s6i blng.

10.5 L&p cac chi tiét clia thiét bj nhu néu & Hinh 1, Hinh 2 va Hinh 3, chon bay ngung pht hop vdi
ludng nudc du doan cé trong mAu, lam kin tat ca cac khdp ndi hdi va chét Idng. N&u binh ¢t 1a
kim loai cé ndp thao dugc, thi ding vong dém béng gidy day th&m dung méi lam dém giira than
binh cé4t va ndp. Ong ngung va bAy ngung phai dugc 1am sach bang héa chét dé dam bao ring
nudc chay tu do xudng day bay ngung. Nhai mot miéng bong x6p vao ddu éng ngung d& ngan hoi

&m xam nhap. Cho nuéc lanh chdy tuan hoan trong vé boc clia 8ng héi luu.

11



TCVN 2692 : 2007

&ng ngung
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Hinh 1 — B thiét bi dién hinh 1ap véi
binh cat thuy tinh
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Binh cat kim loai
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Hinh 2 — Ong himg 2 ml véi cac c& khac

nhau ndi vao binh cat

FrvrieeTy

Ty 18 (xdp xi)

Peén khi vong

CHU THICH Dudng kinh trong ctia 8ng bang 15 mm — 16 mm.

Hinh 3 - Thiét bi dic trung cé binh cat bing kim loai

12
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10.6  Gia nhiét binh cat, diéu chinh t6c d6 séi, sao cho phan cat ngung tu chdy tir 6ng ngung
xudng véi téc do tir 2 giot dén 5 giot trong moét gidy. Néu dlung binh cat kim loai, thi bat dau
gia nhiét bang dén vong, luc dau & G6 cao khoang 76 mm (3 in.) so vdi day binh c4t va tu tir ha
xuéng theo qui trinh cat. Tiép tuc cat cho dén khi khéng nhin thdy nudc bam & bat ky phan nao
cua thiét bi, trir bay ngung va trong vong 5 phut lugng nudc trong by ngung khéng thay ddi. Néu
.thé'y ¢6 vanh nuéc trong 6ng hdi luu thi c8n than tang téc d6 chung cat hoac ngung cdp nude cho
éng hdi luu trong it phat.

10.7  Khi qua trinh ngung nudc két thuc, d& ngudi bdy ngung va lugng chifa trong 8ng dén
nhiét @& phong. Dung dia thly tinh hoac dung cu lam tir polytetrafioetylen (PTFE) ho3c ap dung
phuong tién thich hgp khac gat tat ca nhing giot nudc dinh & thanh bay ngung cho chay xudng
phan nudc. Boc thé tich nudc trong bay ngung chinh xac dén vach chia ctia éng.

10.8 Chuan bj mau trdng dung méi nhu qui dinh & 6.2

11 Tinh toan két qua

111 Ham lugng nudc trong mau thir tinh bang phan tram khéi Iugng hoc thé tich tinh theo Iudng

mau thit nhu sau:

11.1.1 Ham lugng nudc, % thé tich =

(Thé tich nudc trong bay ngung, ml) - (Nudc trong mAu dung mdi tréng, mi) y
Thé tich mau thir, ml

100 (1)

11.1.2 Ham lugng nuéc, % thé tich/khéi luong =

(Thé tich nudc trong by ngung, ml) - (Nudc trong mAu dung méi tring, ml) x
Khéi lugng mau thir, g

100 2

12 Bao cao két qua

12.1 Béo cédo két qua theo ham ludng nudc chinh xac dén 0,05 % néu dung éng hitng 2 ml, va
chinh xac dén 0,1 % néu dung éng himng 10 ml ho#c 25 ml, va chinh xac d&n vach chia néu diing
8ng hitng 5 ml v8i mau cé thé tich 100 ml hoc khéi lugng 100 g.

13
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13 Do chum va do léch

13.1 D¢ chum — Sit dung nguyén tac néu ¢ 13.1.1 va 13.1.2 dé danh gia khd nang chdp nhan
két qua khi st dung bay ngung 10 ml hodc 25 ml. Chua xac dinh 6 chum déi vdi bay ngung 2 m!
hodc 5 ml.

CHU THICH 5 Khéng sit dung ASTM D 6300 dé co cac s6 liéu vé dé chum.

13.1.1 D6 lap lai - Su chénh &ch gilta hai két qua thir thu dudc do cling mét thi nghiém vién tién
hanh trén ciing mét thiét bi, cling mét mAu thif trong mat thai gian dai c6 diéu kién thir khong asi,
v&i thao tac binh thudng va chinh xac theo phuong phap thif, chi mét trong hai mugi két qua dugc

vugt cac gia tri trong Bang 4.

13.1.2 D6 tai lap - Su chénh léch gilta hai két qua don 1& va doc lap thu dugc do cac thi nghiém
vién khac nhau tién hanh & nhitng phong thi nghiém khac nhau, trén cing mét mau thlr, trong moét
thai gian dai, véi thao tac binh thudng va chinh xac theo phuong phap thir, chi mdt trong
hai mugi trudng hop dudc vuct cac gia tri néu trong Bang 4.

13.2 D6 léch — Vi khéng c6 nhiéu liéu chudn phi hgp dé xac dinh do léch cla phung phap
xac dinh ham lugng nudc trong cac san pham dau mo va bitum nén tiéu chudn nay khéng qui dinh
dé lech.

Bang 4 - D3 chum

Loai Lugng nudc thu dudc, ml Chénh léch, ml
Do 1ap lai 00-1,0 0,1
1.1-25 0,1 ml ho#c 2 % gid tri trung binh, 1ay gia tri Idn han
D6 tai lap 0,0-10 0,2
1,1-25 0,2 ml ho#ic 10 % gia tri trung binh, 8y gia trj 1n han
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