BQ Y TE CONG HOA XA HQI CHU NGHIA VIET NAM
Poc 1dp ~ Tu do - Hanh phiic

Sé: O /2019/TT-BYT Ha Noi, ngayedd thing 8 nam 2019

THONG TU
Ban hanh Quy chufin ki thuit quéc gia vé byi - Gia tri
gici han tiép xiic cho phép 05 yéu t6 bui tai noi lam vige

Cén cik Lugt an toan, vé sinh lao dong sé 84/2015/QH13 ngay 25 thing 6
nam 2013;

Céin cir Ludt tiéu chudn va quy chudn k thudt s6 68/2006/QH13 ngdy 29
thang 6 nam 2006;

Cén cir Nghi dinh s6 127/2007/ND-CP ngay 01 thding 8 ndm 2007 cia
Chinh phu quy dinh chi tiét thi hanh mot sé didu cua Ludt tiéu chudn va Quy
chudn ky thudt;

Cén cir Nghi dinh s6 75/2017/NB-CP ngay 20 thdng 6 ndm 2017 ctia Chinh
phit quy dinh chiec ndng, nhiém vy, quyén han va co céu 16 chire cia B Y té;

Theo dé nghi cua Cuc trudng Cuc Quan Iy moi treomg y té;

BG trucng Bo Y 1€ ban hanh Quy chudn kf thudt quéc gia vé bui - Gid tri
giGi han tiép xiic cho phép cia 05 yéu 16 bui tai noi lam viéc.

Didu 1. Quy chuin k§ thuit québe gia vé bui

Ban hanh kém theo Thong tu nay QCVN 02 : 2019/BYT - Quy chuén k¥
thuat quéc gia vé bui amiing, bui chira silic, bui khong chua silic, bui bong va
bui than - Gia tri gioi han tiép xtic cho phép bui tai noi 1am viée.

Didu 2. Hiéu lye thi hanh

1. Théng tu nay ¢6 hiéu lyc tir ngay 22 thing 9 ndm 2019.

2. Titu chuén bui amizng, tiéu chuén bui chira silic, tiéu chudn bui khong
chira silic va tiéu chufn bui béng trong Tidu chudn V¢ sinh lac dong ban hanh
theo Quyét dinh s6 3733/2002/QD-BYT ngay 10 thang 10 nam 2002 cia B
truéng B Y t& hét hidu lyc ké tir ngdy Théng tu ndy ¢6 hiéu lye.

Diéu 3. Trach nhiém thi hanh

Chanh vin phong B, Chénh thanh tra B§, Cuc trudng Cuc Quan 1y mébi
truomg y té, Vu trudng, Cuc truéng, Téng cuc trudng thuéc B6 Y té, Thi trudng
cc co quan, don vi tryc thude B, Giam déc $6 Y té céc tinh, thanh phd trire




thudc Trung wong, Thi truéng co quan y té cic B, nganh va céc t6 chire, ¢4

nhén lién quan chiu trach nhiém thi hanh Thong twr nay.

Trong qua trinh thuc hién néu c6 khé khan, vuéng méc, cc co quan, 16
chitc, ¢4 nhan phan énh vé& B§ Y té (Cuc Quén Iy moi truomg y t€) dé nghién ciju

giai quyét./.

Nyi nhin:

- Uy ban vé CVDXH cia Qubc hoi (dé giam sat);

- Vin phong Chinh phi; (Céng bao, Vu KGVX,
Chng TTDT Chinh pht);

- B3 Tu phap (Cuec KTVBQPPL);

- B9, co quan ngang bd, co quan thude Chinh phu;

- BHXH Viét Nam;

- HDND, UBND céc tinh, thanh phé trye thude TW;
-8& Y té céc tinh, thanh phé tryc thude TW;

- B6 trudng (d€ bdo cao);

- Céc thir trudmg (88 biét);

- Céc don vi true thude B3 Y té;

- 'Y té cac b, nganh;

- Céc Vy, Cuc, T(;)ng cuc, TTra BO, VP Bg;

-Céng TTBT Bo Y té;

- Luu: VT, K2DT (02b), MT (03b), PC (02b).
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CONG HOA XA HOI CHU NGHIA VIET NAM

QCVN 02: 2019/BYT

QUY CHUAN KY THUAT QUOC GIA VE BYI -
GIA TR| GIO'I HAN TIEP XUC CHO PHEP

BUI TAI NOI LAM VIEC

National Technical Regulation on Dust -
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QCVN 02 : 2019/BYT
L&i noi déu
QCVN 02 : 2019/BYT do Ban soan thao quy chudn ky thuat quéc gia vé Vé
sinh lao d6ng bién soan, B& Khoa hoc va Céng nghé thdm dinh, Cuc Quan

ly méi trwdng y té trinh duyét va dwec ban hanh theo Théng tw sb
02/2019/TT-BYT ngay 21 thang 3 nam 2019 clia B tréng BO Y té.
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QCVN 02 : 201Y/BYT

QUY CHUAN KY THUAT QUOC GIA VE BYI -

GIA TR] GIOI HAN TIEP XUC CHO PHEP BYI TAI NO'I LAM VIEC!
National Technical Regulation on Dust -
Permissible Exposure Limit Value of Dust at the Workplace.

l. QUY BINH CHUNG

1. Pham vi diéu chinh

1.1. Quy chuan nay quy dinh gia tri gi¢i han tiép xuc cho phép dbi voi:

a) Byi amidng tai noi lam viéc;

b) Bui silic tai noi lam viéc;

¢) Bui khéng chira silic tai noi lam vigc;

d) Bui béng tai noi 1am viéc;

e) Bui than tai noi lam viéc.

1.2. Quy chuln nay khang ap dung dbi véi céc loai byi ddc thi co trorlmg
cac quy dinh khac.
2. Béi twong ap dung

Quy chudn nay ap dung cho cac co quan quan ly nha nwéc vé moi
trudng; cac co quan, té chire thie hién quan tric moi tredng lao déng; céc t
chire, ca nhan c6 cac hoat dong phat sinh bui tai noi lam viéc va cac té chire,
ca nhan co lién quan.
3. Giai thich tiv ngi» |

Trong quy chudn nay, cac tir ngir dwdi day dugc hiéu nhw sau:

3.1. Amiang: Amiang la mét thuat ngi chung chi nhom soi khoang
silicate tao da co trong t¥ nhién bao gdbm nhém khoang vat serpentine va
nhédm khoang vat amphibole.

3.1.1. Serpentine: La mét nhom khoang vat bao gom 1 khoang chat duy
nhat 14 chrysotine cdn goi 1a amising trang cé cong thirc Mgs(SiOs)(OH)a.

3.1.2. Amphibole: La mdt nhém khoang vat bao gom céc khoang chat:'
- Actinolite Ca,(Mg,Fe)sSigO22(0OH)2
- Amosite (Mg,Fe);SigO(0OH).
- Anthophyllite (Mg.Fe);SigO(OH),
3




QCVN 02 : 2019/BYT
- Crocidolite NayFe;? Fe;* SigO2(OH),
- Tremolite Ca;MgsSisO2(OH),

3.2. Silic tw do: Silic tw do hay cén goi 12 silic dioxide c6 cdng thirc 1a
SiO,, 13 mét hop chat c6 nhidu trong tw nhién, thudng (&n véi cac chéat vo co
khac & dang quang khodng chét.

3.3. Bui silic: La bui ¢c6 chira silic tw do (ion hon hoac bang 1%), phat
sinh do cac hoat dong lao dong, san xuat trong méi trwérng lao dong.

3.4. Bui khong chira silic: La bui ma trong thanh phan khong co silic ty
do ho#c co chira silic tw do dwéi 1%, bao gém cac nhém bui sau:

- Nhém 1: Tale, nhdm, bentonit, diatomit, pyrit, graphit, cao lanh, than
hoat tinh.

- Nhém 2: Bakelit, oxit sat, oxit kém, dioxit titan, silicat, apatit, baril,
photphatit, da voi, da tran chau, da cdm thach, xi mang portland.

- Nhom 3: Bui ngudn géc tlr thdo méc, déng vat, cheé, thubc 1a, nga cée,

[(w]
p:l

- Nhém 4: Bui hiru co va vb co khéng ¢b quy dinh khac.

3.5. Bui than: La bui phat sinh trong qué trinh khai thac, ché bién, van
chuyén va s dung than, cé ham lwgng silic tw do nhé hon ho3c bang 5%.

3.6. Bui bong: La bui xuét hién trong khéng khi trong qua trinh thao tac,
ché bién bdng, day, lanh, gai. Bui bdng 12 hén hop nhiéu chét nhw sgi béng,
day, lanh, gai, vi khudn, ndm, dat, hoa chét bao vé thuc vat, cac s¢i thye vt
khéng phdi bdng va cac chat 8 nhiém khac tich |0y v&i bdng trong qué trinh
phat trién, thu hoach hay trong cac giai doan ché bién hodc bdo quan.

3.7. Bui toan phan: La bui & giai kich thiedc hat cé dwérng kinh khi déng
hoc nhé hon hodc bang 100 micromet.

3.8. Bui ho hap; La bui & gidi kich thwdc hat cd dwérng kinh khi déng
hoc nhé hon hodc bang 5 micromet.

3.9. Bui ldng: La bui lang dong xudng cac bé mat nhw nha xwdng, may
maoc, thiét bi.

3.10. Gi¢i han tiép xuc ca lam viéc (TWA — Time Weighted Average): La
gia tri ndng dd cta mot chat trong khéng khi méi trworng lao dong, tinh
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trung binh theo thdi lwgng 8 gidr, ma khéng duwoc phép dé nguwdi lac dong tiép
xUc viro't qua ngudng nay trong ca lam viéc 8 gid/ca, 40 gid/tuan.

Gia tri gidi han tiép xuc ca lam viéc (TWA) con dugc st dung khi mot
chét khéng co quy dinh giéi han tiép xic ngdn (STEL): mure tiép xuc tai mét s
thei diém co thé vwet qua 3 14n gia tri TWA véi tdng thoi gian khéng qua 30
phut trong ca {am viéc, nhwng khéng thi diém nao duge vugt qua 5 lan gid tr
TWA, cho di mirc tiép xuic trung binh 8 gi& khéng viret gidi han TWA,

Gidi han tiép xtc ngan (STEL — Short Term Exposure Limit): La giatri
ndng d6 cla mot chat trong khéng khi mdi treedng lao ddng, tinh trung blhh
theo thoi lwgng 15 phut, ma khéng dugc phép dé ngudi lao dong tiép xic
vt qua ngudng ndy. Néu ndng do chét trong mai trudng lao dong nam tropg
khodng githa mlrc gi¢i han TWA va STEL, khdong dwoc phép dé ngudi lao
dong tiép xic qua 15 phut méi lan va khéng nhiéu hon 4 |an trong ca lam viéc

v&i khodng cach gitba cac 1an trén 60 phut. |

3.11. Thoi lweng do: La thdi gian mot 1an do hodc lay mau bui trong ca
lam viéc.

3.12. Thoi lwong tiép xdc: La thdi gian ngwdi lao dong lam viéc tiép x:nc
v&i bui trong ca lam viéc.

3.13. M3u thoi didm: La do ho3c Ay mAu bui tai mét thoi diém nqét
dinh, trong khoang théi gian ngén, téi thiéu 15 phut.

II. QUY DINH KY THUAT
1. Gia tri gi@i han tiép xic cho phép bui tai noi lam viéc
1.1. Gia trj gi®i han tiép xic cho phép byi amiang tai noi lam viéc

|
Bang 1. Gia tri gi¢i han tiép xuc tbi da cho phép byi amiéng tai noi lam viéc

Pon vi: sgifmL

) Gi&i han tiép xic
STT Tén chat
ca lam viéc (TWA)
1 | Serpentine (chrysotile) 0,1
2 | Amphibole 0
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1.2. Gi4 trj gi&i han tiép xic cho phép bui silic tai noi lam viéc

Bang 2. Gid tri gi¢i han tiép xuc t6i da cho phép bui silic tai noi lam viéc
Pon vi: mg/m?

Gi&l han tiep xuc
TT Tén chét )

ca lam viéc (TWA)
1. | Néng d6 silic tw do trong byi toan phan 0,3
2. | Néng @9 silic tw do trong byi hd hap 0,1

1.2.1. Xéac dinh ndng do silic tw do trong byi toan phén va hd hap
Néng dd bui toan phan (mg/m®) x Ham lwgng silic ty do (%)

Crp (mg/m3) = —— : : -
100

N&ng dd bui hd hap (mg/m3) x Ham lugng silic tw do (%)

Cun (Mgim¥)= - — —— - — —
100
Trong d6:
- C1e (mg/m®); N&ng do silic tw do trong byi toan phan, don vi mg/m®
- Cun {(Mmg/m®); Néng d0 silic tw do trong bui hé hap, don vi mg/m®

1.2.2. Ham lugng silic tw do dwgc xac dinh trong méu bui 1dng, bui toan phén
ho&c bui hd hép.
1.3. Gia trj gi¢i han tiép xic cho phép byi khdng chira silic tai noi lam
viéc
Bang 3. Gia trj gi¢i han tiép xuc t6i da cho phép bui khéng chira silic
tai noi lam viéc

Pon vi: mg/m®

Gi®i han tiép xtic ca lam

Nhém | Tén chét vigc (TWA)

Bui toan phan | Buihd hap
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1 Talc, nhém, bentonit, diatomit, pyrit, 2,0 1,0
graphit, cao ianh, than hoat tinh.

2 Bakelit, oxit s&t, oxit kém, dioxit
titan, silicat, apatit, baril, photphatit,

da vdi, da tran chau, da cam thach, 4.0 2.0
xi mang portland
3 | Bui nguon gbc tir thdo mdc, ddng 6.0 3.0 |
vat, che, thuéc 14, ngii cdc, go. ' '
i
4 Bui hi*ru co va vd co khdng coé quy
8,0 40

dinh khac. |

1.4. Gi4 tri gi&i han tiép xtc cho phép byi béng tai noi lam viée |
|

Bang 4. Gi4 tri giéi han tiép xuc tdi da cho phép bui bong tai noi lam vigéc
Pbon vi: mg/m®

STT Tén chét Gi&i han tiép xdc ca lam viéc (TWA) !

1 | Byi bdng 1.0 |

1.5. Gi4 tri giéi han tiép xiic cho phép bui than tai noi 1am viéc
Bang 5. Gia tri gi6i han tiép xuc téi da cho phép bui than tai noi lam viée

Pon vi: rng/nif’

o Gi&i han tiép xtic ca | Ham lwgng silic
STT Thong s6 .
lam viéc (TWA) tw do !
1 | Byi than toan phan 3,0 Nhé hon hosc
2 | Byithan hd hép 2.0 bang 5%

Khi ham lweng silic t do trong bui than I&n hon 5% thi giéi han tiép xf{c
cho phép dugc quy dinh theo bui silic.
Ham lwgng silic ty do dwgc xac dinh trong bui toan phan, buyi hd hép

ho#c bui lang.
7
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2. Gia trj gi¢i han tiép xdc ca lam viéc didu chinh cho th&i hwong tiép xic
véi byi qua 8 gid/ingay
Puwoc quy dinh, tinh theo cdng thirc sau:

8 (24 - h)
TWAn = X x TWA
h 16

Trong do:
- TWA,: Gia tri gi¢i han tiép xuc ca lam viéc didéu chinh cho th&i lwong
tiép xGc qué 8 gid/ngay lam viéc (mg/m? hodc soi/mL dbi véi byi amisng).

- TWA: Gia tri gi¢i han tiép xdc ca lam viéc tinh theo thei lwong tiép xuc
8 gio/ngay (mg/m® hodc soi/ml d6i v&i bui amidng) dwoc quy dinh tai méi
bang (Bang 1 - Bang 5) twong rng véi tirng loai buyi.

- h: 86 gi¢ tiép xac thuc té trong 1 ngay (h > 8).
3. Gia tri giéi han tiép xic ca lam viéc diéu chinh cho th&i lwong tiép xiac
v&i bui qua 40 gid/tudn 1am viéc

BPuwegc quy dinh, tinh theo céng thikc sau:
40 (168 - H)

TWA,= X X TWA
H 128

Trong do:

- TWA. Gi4 trj gi¢i han tiép xUc ca lam viéc diéu chinh cho thoi lwong
tiép xUc qua 40 gi&r trong 1 tudn tam viéc (mg/m® hodic soi/mL dbi voi byi
amiang).

- TWA: Gid trj gi¢i han tiép xtc ca lam viéc tinh theo thei legng tiép xuc
8 gi/ngay va 40 gidftudn lam viéc (mg/m® hodc soi/mL dbi véi bui amidng)
duoc quy dinh tai méi bang (Bang 1 — Bang 5) twong (rng véi tirng loai byi.

- H: 86 gi¥ tiép xac thue té (H>40) trong 1 tudn lam viéc.

4. Cach tinh giéa tri tiép x0c ca lam viéc thec té

4.1. Tinh gia trj tiép xuc ca lam viéc khi tdng thei wegng do twong dwong
téng théi lwong tiép xic:
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Gia tri tiép xUc ca lam viéc dwoc tinh theo céng thire sau :
TWA =(C,. T+ CoTo+.+#C,.T,): T

Trong dé:

- TWA: Gia tri tiép xuc ca lam viéc, (mg/m® hodc sgiml déi v&i byl
amiang). |

- Cy: Co;....Cn: NéNg d6 thwe t& do dwoc (mg/m® hodc soifmL dbi véi bu#

amiang) twong trng véi thoi lwgng do T4;T,;...; T, (phat).
]
+ Do, 14y miu c6 thé chi cdn mét 1an véi thoi Ivong kéo dai bang thoi

gian tiép xuc trong ca lam viéc néu nong dé bui thap.

+ Do, lay mu thwong 1a nhidu 1an (2,3.4,..., n Ian), thoi lwgng do, Ky
mau mbi I4n c6 thé khac nhau tby thudc vao néng do bui tai vi tri do dé tranh
qua tai byi trén gidy loc, nhung téng théi Iwgng do bang tdng thai lwong tiép
xuc.

- T: Téng thoi weng tiép xuc (tinh theo phat).

+ Néu tdng thoi lwgng tiép xdc dwéi hodc bang 8 gio/ngay thi dwoc tinh
theo 8 gi&r va T béng 480 (tinh theo phiit). |

+ Néu tbng thei lwgng tiép xuc trén 8 gid/ngay thi T 1a thoi lwong tiép
xuc thie té. |
Co thé tién hanh do, 1ay mau véi tdng thoi lwgng do téi thidu bng 80%
thoi lwgng tiép xtc. Khi do T 14 tdng théi lwong do (tinh theo phut). Trong
tredrng hop nay, mie tiép xtc & khodng thoi gian con lai sé duwgc xem nhiIEU’
twong dwong véi mire tiép xtic & knodng théi gian da dwoc do.

Vi dy: M8t (hodc mdt nhém) cong nhan lam viéc mot ngay co 6 gier tiép
xtc v&i byi, ndng dd trung binh do duwoc trong 6 gid 1a 3mg/m?®; 2 gi® con |ai
nghi hodc lam viéc & vi tri khac khdng tiép xuc véi bui. Trredng hop nay cach
tinh TWA nhw sau:

TWA = (3 x 6 + 0 x 2)/8 = 2,25mg/m° .

4.2. Tinh gia trj tiép xuc ca 1am viéc khi tdng théi lvong do nhé hon téng
th&i lwong tiép xac: |
Trong danh gia tiép xuc ca lam viéc, t6t nhét 1a do, lay mdu cé ca voi

tdng thoi lvong do twong dwong téng thdi lwong tiép xdc. Trwdng hep han

9
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ché vé& nhan e, trang thiét bi, didu kién lao dong san xuét thi co thé ldy mau
thevi diém dé danh gia tiép xuc ca lam viéc nhw sau:

Dira vao quy trinh san xuét, dw doan tirng khodng thoi gian trong do sw
phat sinh phat tan bui twong déi én dinh, sau do6 lay mau ngdu nhién dai dién
cho tirng khodng thoi gian d6. Sé lwong va do dai cha khoang théi gian phy
thuéc vao mirc do dac ddng cua sy phat sinh, phat tan byi trong ca iam vigc.
Trudmg hop phat sinh, phat tdn gay & nhiém byi dwoc dy doan la twong dbi
déng déu trong ca ca lam viéc thi sb lwgng khodng théi gian c6 thé bang 2
(n = 2) véi @ dai cla m&i khodng théi gian bang nhau va béng 1/2 tbng thoi
lwong tiép xuc.

Gia tri tiép xdc ca lam viéc duwgc tinh theo céng thire sau:

TWA =(C.K 1 +ColKp+..+C LK) : T

Trong d6:

- TWA: Gia trj tiép xuc ca lam viéc, (mg/m® hodc soi/mL dbi voi bui
amiang).

- Cy; Cai...; Co: NONg @6 trung binh (mg/m® hodc soi/mL ddi v&i byi
ami&ng) trong khoang théi gian Ky; Ky;...; K, (phut).

- Ky Kso...: K,: Cac khoang théi gian trong ca lam viéc (phat). Téng cac
khodng thoi gian K+ K, + ... + K, béng tbng thei gian ca lam viéc.

- T: Téng thei lwgng tiép xuc (tinh theo phat).

+ Néu tbng thoi lweng tiép xGc dwéi hodc béng 8 gid/ngay thi dwec tinh
cho 8 gi¢r va T bang 480 (tinh theo phut).

+ Néu téng th&i lwgng tiép xuc trén 8 gid/ngay thi T 1 thai lweng tiép
xuc thire té.

Tinh ndng dé trung binh (Cy; Cy;...; C, ) trong cac khodng thdi gian ca
lam viéc, theo cdng thirc sau:

Cx =(Ny+ Ny +...+ N.):n

Trong dé:

- C,: Nbng db trung binh khoang thdi gian K, (mg/m” hodc sgi/ml. déi
v@i bui amidng) vax =1, 2;...;n.

10
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- Ny; Nai...; No: Ndng do do duwoc tai cac thei diém the 1,2,...,n trong
khodng thoi gian K, (mg/m*hodc soi/mL déi véi bui amiang).

- n: Téng sd mau do ngdu nhién trong khoang thoi gian K, (n>2)
Thei lweng do clia cac mau thei diém phai bang nhau.

Vi dy: Tai mét phan xwéng, qua khdo sat ban dau cho thay sy phat tan bui;lé
twong dbi déng déu trong ca lam viéc 8 gid, chia khoang thdi gian do lam 2
(mdi khodng thoi gian 1a 4 gi&). Do ngau nhién 2 thoi diém dai dién cho 4 gio
dau duoc 2 gia trj 1a 2mg/m® va 2,5mg/m® va do ngau nhién 2 thoi diém Tai
dién cho 4 gi¢ sau duoc 2 gia trj 1a 2,4mg/m° va 2,1mg/m®,

Cach tinh TWA trong triedng heop nay nhw sau:
TWA = (2x2 +2,5x2 +2,4x2 + 2,1x2)/8 = 2,25mg/m’

Il. PHU'ONG PHAP XAC D|NH

1. Xéac djnh bui amidng theo TCVN 6504:1999 - Chét lvong khéng khi.
Xac dinh ndng dd sb soi vé co trong khéng khi bang kinh hién vi quang hoc
phan pha. Phwong phap ioc mang (1ISO 8672:2014). ‘

2. Xac dinh ndng 36 byi toan phan theo Phu luc 1 ban hanh kém theo
quy chuan nay; Xac dinh ndéng dé bui hd hap theo Phy lyc 2 ban hanh kem
theo quy chudn nay. Trwéng hep vi ly do an toan hay ky thuat cua diéu kign
san xuit khong thé 1dy mAu hodc ndng o buyi thap thi co thé xac dinh nérpg
dé bui toan phan va hé hap bang may do dién tr theo Phu luc 3 ban hanh
kém theo quy chuan nay.

3. Xac dinh ham lwong silic tw do trong bui Iang theo Phy luc 4 ban
hanh kém theo quy chudn nay; Xac dinh ham lwong silic tw do trong bui to?n
phan hodc hd hap theo Phy Iyc 5 ban hanh kém theo quy chuan nay.

4. Xac dinh ndng dé bui bdng theo Phy luc 6 ban hanh kem theo quy

chuén nay.

5. Chap nhan cac phwong phap xéac dinh 1a cac tiéu chuan quoc gia,
tidu chun qudc té c6 dé chinh xac twong dwong hodc cao hon phurong phap
quy dinh trén. Trong nhirng tinh huéng va yéu cau cu thé, co thé ap dung céc
phuwong phap xac dinh la cac tiéu chuan hodc phwong phap khac dap trng
yéu chu quy dinh clia quy chuln nay.

11
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IV. QUY DINH QUAN LY

1. Céc co s& co ngudi lao dang tidp xuc véi byi phai dinh ky quan trac
moi trwdng lao dong, danh gia yéu t6 bui téi thidu 1 1&n/ndm theo quy chuan
nay va cac quy dinh lién quan cia B& Luét lao déng; Luét an toan, vé sinh lao
déng.

2. Nguoi st dung lao dong phai cung cap day du phwong tién béo hé
lao dong cho ngwdi lao ddng phu hep v&i moi truéng lam viéc theo quy dinh
cla phap luat vé an toan, vé sinh lao déng.

3. Trwong hop ndng dé buyi tai noi lam viéc vurot gia tri gidi han tiép xuc
cho phép ctia quy chudn nay, ngudi s dung lao dong phai thye hién ngay
cac gidi phap cai thién diéu kién lao ddng va bao vé strc khde ngudi lao déng
theo quy dinh cha phép luat vé an toan, vé sinh lao dong.

V. TO CHIPC THYC HIEN

1. Cyc Quan ly méi trnedng y t& - Bd Y té chd tri phdi hop véi cac co
quan chirc nang co lién quan huéng dan, trién khai va t& chirc thie hién quy
chuén nay.

2. Trong trwong hop cdc tiéu chudn quéc gia, tiéu chudn quéc té, van
ban phap quy dweoc vién dan trong quy chudn nay sira ddi, b sung hoac thay
thé thi ap dung theo quy dinh tai van ban maéi.

12
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Phu luc 1
KY THUAT XAC DINH NONG PO BUI TOAN PHAN
BANG PHUONG PHAP TRONG LU'ONG (CAN GIAY LOC)

(Ban hanh kém theo QCVN  :2019/BYT ngay thang nam 2019 |
ctia Bo trwdng Bé Y té)

1. Nguyén ly

Khéng khi dwoe hit qua dau thu mau cé chira gidy loc bang mot bo’m
hat. Khi khong khi di qua gidy loc, cac hat bui co6 dwdng kinh khi déng hoc n!ho
hon hoac bang 100 micromet s& dworc gilr lai trén gidy loc. Can gidy loc tru'pe
va sau lay mau. Dua vao lvong bui thu droc va thé tich khong khi da lay mé
dé tinh ndng do bui toan phan trong khéng khi, don vi tinh mg/m®,

2. Phwong phap xéc dinh |
2.1. Thiét bi, dung cu

- Bom lay mau (Bom hat) Lwu lwong 18 lit/phit (st dung gidy od
dwerng kinh 47mm) hodc lwu lweng 2 lit/phut (st dung gidy loc dwdng ki||ph
37mm). C6 thé sir dung bom hat lru lwgng cao véi dudng kinh gidy locva
kich thwérc dau 1ay mau phd hop. .
- Pau 'y mau (Pau thu mau); La bd phan thu byi trong d6 co dat giay

loc. - Gidy loc; C6 thé s dung mét trong cac loai gidy loc nhu sgi thuy
tinh, PVC, Vinyl metricel, Teflon...

- TAm gidy dém lam gia dé& giay loc. |
|
- Ong cao su hodc éng nylon: Néi tir dau Iy mau t¢i bom hat. Ong ﬁao
su phai déo, kin va dudng kinh bén trong ddng déu. |
e X - A > ' | +
- Gia 3 chan dé& dat dau lay mau, ¢ thé diéu chinh dwece chiéu caoiva
huwang. |
- Panh mai phang d& gap gidy loc va tdm dém.
- Ta sy co kha nang kiém soat nhiét do.
- Can phan tich d6 chinh xac tdi thiéu 0,01mg.
- Bao dng gidy loc (bao lam bang vat lieu khong hut am, bao trong corn
yéu cau khéng tinh dién, cé thé dung giay can ky thuat).

- C4c hop bao quan mau.
13
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- Trong trwdng hep bom hut khéng khi knéng gén kém lwu lwong ké va
bé do thevi gian thi can co lwu Iweng ké va ddng hé tinh thei gian bén ngoai.

- Budng can miu &n dinh vé& nhiét dd va dé 4m. (Khi can, nhiét do:
25+1°C; d6 &m: 50+10%).
2.2. L4y mau, bao quan va van chuyén méu

- Kiém tra tinh trang bom hGt va chuan lwu lwgng hat. Néu bom hit
khong cé Iwu lwong ké gén kém thi phdi s& dung lwu lwong ké ngoai dé
chuén.

- Sy gidy loc trwée khi can: Gidy loc dyng trong bac kép. Bao ngoai §é
bao vé, bao trong chira gidy loc va c6 cung sé thi ty v&i bao ngoai. Bao trong
dwoc sdy, can cung gidy loc. Say & nhiét 46 50°C trong 2 gid. V&i mét sb loai
gidy loc dac biét, khéng hut Am thi khong can sdy gidy loc (trwdc va sau lay
m&u) nhung phai dé trong budng ¢an 24 git truére khi can.

- Can bao trong ¢ chira gidy loc, ghi lai trong lweng, P(mg).
- Dat bao trong vao bao bdo vé (bao ngoai) va dé trong hdp bao quan

- Néu ¢c6 nhiéu dau lay mau, co thé I13p gidy loc vao diu lay mau va dé
trong hdp bac quan.

- T&i noi tAy méu, xac dinh vi tri can ldy mau va huéng gié.

- M& ddu lay miu, dat gidy tAm dém vao ddu ldy miu sau do dat gidy
loc 1&n trén tAm dém, déng dau lay mau.

- D4t ddu 1Ay mau Ién gia 3 chan, diéu chinh chiéu cao sao cho ngang
tam hé hap ngudi lao ddng lam viéc va vudng goc voi huéng gio.

- Néi éng day cao su mét ddu vao diu 1y miu, mat dau vao bom hut.

- Bat bom hut, ghi dia diém 14y mau, sé th( tw clla mau, tinh trang san
Xuét.

- Do dac va ghi lai didu kién nhiét d6, d6 &m, tbc a6 gi6, ap suat khéng
khi.
- Khi @l thoi gian 1Ay mau, tat bom huat, ghi lai thei gian 14y mau.

14
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- Tuy thudc vao ndng do bui noi san xust ma quyét dinh thoi gian fay
méu phit hgp dé& dat dwgc Iwgng byi phan tan déu trén gidy loc, khéng bj qua
tai gay giam ap lrc huat.

- T&i vi tri lay mau tiép theo thay gidy loc hodc dau lay mau khac.

- Gidy loc sau khi Ay mau dwoc cho vao bao kép twong rng dat trong
hdp bao quan mau hodc dat dau ldy méu vao hdp bao quan mau.

2.3. Céc bwoér tién hanh sau ldy mau

- SAy bao trong co chiva gidy loc. S&y & nhiét d6 50°C trong 2 gid.

- Can bao trong c6 chira gidy loc ngay khi l&y ra khdi td say, ghi lai tromg
lweng (P', mg).

- Can giay loc lam chieng.

- Ghi tinh trang gidy loc: Binh thwéng, qua tai bui, thing, rach, wét... |

- Chii y: Can mau trén cing mét chiéc can va cling nguéi can.

_ M&i mét i6 10 gidy loc dung dé lay mau phai dé tdi thidu 2 gidy loc lam
chirng, cac giay loc nay ciing dem ra hién trvérng nhwng khéng lay mau.

2.4. Sor do tom tat quy trinh xét nghiém

Can gidy loc [ Lay miu bui |+ Can giay loc | | Tinh foan

da 13y miu két qua

2.5. Tinh toan két qua
Tinh gia tri hiéu chinh K
Cac loai gidy loc d&u it nhidu chiu anh hwéng cla nhiét d6, d6 am. Pé
tranh sai sé do nhiét do, 46 am gay ra can sl dung gia tri hiéu chinh K. Giéi;tri
nay dwgc tinh tlr mau chirng:
(Pls - Pit) + (P2s - P2t)... (Pns —Pnt)

n

Trong do:
- P1s: Trong lwong gidy loc chivng s 1 sau lay mau (mg).
- P1t: Trong lwong gidy loc chirng s6 1 trwoc lay mau (mg).

- P2s: Trong lwong gidy loc chieng sb 2 sau lay mau (mg).
15
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- P2t: Trong lwong gidy loc chirng sé 2 trwde ldy mau (mg).
- Pns: Trong lwong gidy loc chirng thtr n sau ldy mau (mg).
- Pnt: Trong lwong gidy foc chirng thi n trwéc ldy mau (mg).
Gia trj K c6 thé >0 hoac <0.
- Néu K >0 thi trong lweng bui phai trie di K.
- Néu K <0 thi trong lweng bui phai cdng véi K.
Tinh ndng dé bui toan phin trong khéng khi

Néng d6 bui toan phan trong khéng khi viing lam viéc dwoc tinh theo

céng thire sau:
[(P* - P)+ K] x1000

- v

Trong do:

- C: Ndng do bui toan phan (mg/m3).

- P": Trong lwong gidy loc sau khi lay méu (mg).
- P: Trong lweng gidy loc truede 1y mau (mg).

- K: Gia tri hiéu chinh mau.

- 1000: Hé s6 quy débi tir don vi lit ra don vi m®.

- V: Thé tich khéng khi da lAy mau = Thdi gian ldy mau (phat) x Lueu
lwong bom hat ldy mau (liphat).

Chu y. V phai tinh theo diéu kién tiéu chuln:
208 x VxP

(273 + T%) x 760
Trong do:
- Vo: Thé tich khéng khi quy vé didu kién tiéu chudn (lit).
- V: Thé tich khdng khi da lay mau (lit).
- P: Ap suat khéng khi tai vi trl Ay mau, do trong thdi gian Idy méu
(mmHg).

- T% Nhiét do khéng khi tai vi tri lay mau (°C).
- 760: Ap suét khong khi tai didu kién tiéu chudn (mmHg).

16
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Phu luc 2 |
KY THUAT XAC PINH NONG B0 BUI HO HAP |

BANG PHU'ONG PHAP TRONG LU'QNG (CAN GIAY LOC)

(Ban hanh kém theo QCVN :2019/BYT ngay thang nam 2019
cua B¢ tredmg BY Y 1)

1. Nguyén ly

Khong khi dwgc hit vao dau 1ay mau cé chira gidy loc bang mét bom
hat, bd phan cycione ctia ddu 14y mau sé tach cac hat bui thanh hai phan:
Phan cé kich thwéc 16n hon 5 micromet theo trong fwe roi xuéng cbc phia
duéi, phan ¢ kich thwéc nhd hon hodc bang 5 micromet (bui hé hép) di tiép
dén b& mat gidy loc va dwoc gilr lai trén gidy loc. Can gidy loc trwdc va sau Ilény
miu, dwa vao luong bui thu dwoc va thé tich khong khi da ldy mu dé tinh

ndng dd bui hd hip trong khéng khi, don vi tinh mg/m?.
2. Phwong phap xac dinh
2.1. Thiét bj, dung cy |

- Bom lay mau (Bom hut): Lwu Iwgng 2,5 livphut, ¢6 thé gan kém leu
lwgng ké va bd do thévi gian [dy mau.

- PAu ldy miu (DPAu thu mau): La bd phan thu bui trong 66 co dat gidy
loc, dudng kinh 37mm, gbm cac phan: Bau gilr cat-xét co éng ndi véi bom
hut, cat-xét 3 manh va dau I6c (cyclone) béng nylon hodc nhém.

- Giy loc: Bwong kinh 37mm. Co thé siv dung mét trong céc loai gidy
loc nhw: sgi thuy tinh, PVC, Vinyl metricel, Teflon...

- TAm gidy dém lam gia d& gidy loc.

- Panh miii phang dé gp gidy loc va tAm dém. |

- Dyng cy m& cat-xét. |

- Dyng cu thao gidy loc.

- Can phan tich @ chinh xac téi thiéu 0,01mg.

- Bao dung gidy loc (bao lam béng vat liéu khéng hut am, bao trong
khéng tinh dién, co thé dung gidy can ky thuat). |

- Hop bdo quan mau. |

17
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- Budng c&n méu 8n dinh vé nhiét d6 va d¢ am (Khi can, nhiét dé:
25+1°C; d6 4m: 50+10%).

Trong trwéng hop bom huat khéng gn kém Iwu lwgng ké va bd do thoi
gian thi cin ¢6 lwu lweng ké va ddng hé tinh thoi gian bén ngoai.

2.2. L4y méu, bao quan va van chuyén méu

- Kiém tra tinh trang bom hit va lwu lwgng hit. Néu bom khéng ¢6 lru
lwong ké gan kem phai st dung Iwu lwgng ké ngoai dé chudn may cho dat 2,5
lit/phut.

- Chudn bj dau Idy mau, ghi sb thi tw clia cat-xét vao phan day cat-xét.

- Say gidy loc trwdc khi can: Gidy loc dwng trong baoc kép. Bao ngoai dé
bao vé, bao trong chira gidy loc va cé cling sé thir ty véi bao ngoai. Bao trong
dwoc sdy, can cung gidy loc. Sy & nhiét do 50°C trong 2 gi¢r. V&i mot s6 loai
gidy loc dic biét, khéng hut &m thi khéng can say gidy loc (trwéc va sau lay
mé&u) nhwng phai dé trong bubng can 24 gid trwéc khi can.

- Can bao trong co chira giay loc, ghi lai trong lwgng, P (mg).

- Lap giay loc vao cat-xét. Ghi lai s thkr tw cla bao twong (ng véi sb
thie te cat-xét dat gidy loc: |

o  Dattdm dém d& gidy loc xudng phan day cat-xét.
» Dung panh kep gidy loc tir trong bao nhe nhang dat [én tAm dém
d& gidy loc.
e  Ghép phan thir hai cha cat-xét véi day cat-xét.
e  Dat tiép phan ndp cat-xét Ién trén cung.
Chu y: Tranh lam rach va nhiém bén gidy loc.

e Dung bang keo gan phan diu va phan thi hai véi nhau, ghi sé
thir tir cat-xét 1én trén bang keo.

e L&p cAt-xét vao bAu gilr cat-xét:
+ Thao ph&n nép cat-xét ra.
+ Pat cyclone vao.
+ Dua vao bau gilr cat-xét.

- MAu bui hé hép duge ldy tai vi tri ngudi lac déng, dau lay miu &

ngang tdm hé hép.
18
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- C6 thé 14y mau ca nhan bang cach deo may Iy mau byi hd hap (Bom
hut va du 14y mau) cho ¢bng nhan. Xac dinh vj tri cAn ldy mau va ngwoi cong
nhan sé deo may sao cho vi tri ciia nguwdi cong nhan deo may la dai dién cho
mét thao tac hodc mot bé phan hay céng doan trong quy trinh san xuat. Cho
ngwdi cdng nhan deo may vao that lwng, dau 1ay mau cach mai miéng khéng
qué 30 em (thwéng gén vao ve ao), mét dau éng dan khi gan vao may bam
hut. Hwdng din cong nhan ndm dwoc yéu cau ldy mau va cach bao quan thiét
bi.
- Bat bom hut, ghi lai vi tri &y mau, sd ddu Jdy mau va tinh trang san
Xuat.
- Do dac va ghi lai didu kién nhigt 46, d6 &m, téc dd gid va ap suat
khéng kh. |
- Khi dG thai gian l&y mau, tit bom hat ghi lai théi gian 1ay mau trén may
hoac béng dong hd bam giay.
- Tuy thudc vao woc iweng ndng d bui noi san xuat ma quyét dinh thoi
gian 14y mau phi hgp dé& dat dwoc iwgng bui phan tan déu trén giay loc,
khéng bi qua tai gay giam ap lwc hat. |
- T6i vi tri 1Ay mAu tiép theo thay d4u ldy mau khac, diéu chinh lai lwd
fwgng dat 2,5 lit/phiit.
- Khi thao cat-xét khéi bau gitr Itru y khéng dwoc xoay cyclone xudng vi
sé& lam cho bui ttr day cyclone roi xudng gidy loc. Cac cat-xét da lay mau dwoq
déng nut va dé& trong hép bdo quan mau riéng, dau cat-xét co 16 khong khi vag
hwong 1én trén. |
2.3. Cac buwoc tién hanh sau Iy mau

- Thao bang keo dan bén ngoai cat-xét, mé cat-xét, 1ay gidy loc ra rihg
nhang va dat vao bao trong twong tng.

- S4y bao trong chira gidy loc & nhiét d& 50°C trong 2 gid.

- Can bao trong c6 chira gidy loc ngay khi lay ra khdi tu say, ghi lai trt#ng
leng, P’ (mg). Can gidy loc lam chirng.

- Ghi tinh trang gidy loc: Binh thwérng, qua tai bui, thang, rach, vot... .

- Chu y: Can mau trén cling mét chiéc can va cing ngudi can.
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- M3i mét 16 10 gidy loc phai dé téi thiéu 2 gidy loc lam chirng, cac giay
loc nay cing dem ra hi&n treéng nhieng khéng lay mau.

2.4. So do téom tat quy trinh xét nghiém

- . A , .
Cin gidyloc |» Laymiubui |» Cin giay loc . Tinh toan

da lay miu két qua

2.5, Tinh toan két qua
Tinh gia tri hiéu chinh K
Cac loai gidy loc déu it nhidu chiu anh hwéng cla nhiét do, d6 &m. bé
tranh sai s6 do nhiét @6, dd am gay ra can s dung gia tri hiéu chinh K. Gia tri
nay dweec tinh tir mau chirng:
(Pls - P1t) + (P2s - P2t)... (Pns —Pnt)

11

Trong do:

- P1s: Trong lweng gidy loc chirng sé 1 sau ldy mau (mg).

- P1t: Trong lweong gidy loc chirng sb 1 truéc lay m3u (mg).

- P2s: Trong lwong gidy loc chirng sé 2 sau ldy mau (mg).

- P2t: Trong lwong gidy loc chirng s6 2 trude lay mau (mg).

- Pns: Trong lweng giay loc chikng thir n sau 1y mau (mg).

- Pnt: Trong lwong gidy loc ching thlr n trwére ldy mau (mg).
Gi4 tri K ¢6 thé > 0 hodc < 0.

- Néu K > 0 thi trong lwong byi phai trir di K.

- Néu K < 0 thi trong lweng bui phai cong véi K.

Tinh néng @6 bui hé hip trong khéng khi

N&ng do bui hd hap trong khong khi dworc tinh theo cong thive sau:

[(P - P) £ K] x1000
- %

C
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Trong d@o: ‘
- C: Néng dd byi hé hap (mg/m?3). I
- P": Trong lwong gidy loc sau khi ldy mau (mg).
- P: Trong lwgng gidy loc trvdre idy mau (mg).
- K: Gid trj hiéu chinh mau, I
- 1000: Hé sb quy ddi tir don vi lit ra don vi m>. |

- V: Thé tich khéng khi da tdy m3u = Thai gian lay mau (phat) x LL'u
leong bom huat [dy méu (Iivphit). “

Chii y: V phai tinh theo didu kién tiéu chuan:
298 x VxP M

(273 + T% x 760 |

Trong do:

- Vo: Thé tich khong khi quy vé diéu kién tidu chuan (it). ‘l

- V: Thé tich khong khi da lay mau (lit). -

- P: Ap suét khong khi tai vj tri iy miu, do trong thdi gian lay mgu
(mmHg). M

- T% Nhiét d¢ khong khi tai vi tri [dy mau (°C).

- 760: Ap sudt khong khi tai diéu kién tiéu chuan (mmHg). "
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Phu luc 3

KY THUAT XAC BINH NONG DO BYI TOAN PHAN VA BUI HO HAP

1.

BANG THIET Bl DO BUI PIEN TU

(Ban hanh kém theo QCVN  :2019/BYT ngéy thang nam 2019
ctia Bé trwdéng B Y té)

Nguyén ly

Néng do bui toan phan va bui hé hdp dwoc xac dinh dya trén sy tan xa cua

chim tia (hdng ngoai, laze...) khi twong tac véi cac hat bui ¢6 trong khdng khi.

Két qua dwoc hién thi bing don vi mg/m®,

2.

Phwong phap xac djnh

2.1. Thiét bj, dung cu:

May do bui dién ti hién sb.

+ Dai do; téi thidu 0,01-25mg/m°.

+ D6 nhay: tdi thiéu 0,01mg/m’.

+ Po dwo'c ndng dd bui trong lweng trung binh theo thi gian, mg/m’.

Bom hut khi xac dinh ndéng dé bui hé hép (néu can).

+ Lwu lwgng hut c6 thé diéu chinh dwoc téi thiéu tir 0,5 - SL/pht.

+ Lwu lwgng 6n dinh véi sai sé khéng quéa 5% trong subt théi gian lay mau.
May do bui va bom hat phai dwoe higu chuén dinh ky téi thiéu 1 lan/nam.

2.2. Cac bwére tién hanh

a.

Chudn bj thiét bj tai phong thi nghiém triroe khi di hién trudng

Kiém tra pin ca may do va bom hut & dam bao pin da duwgc nap day da,
chuén bj pin dy phéng.

Kidm tra tinh trang hoat déng cta may do, bom hit.

Hiéu chinh may do theo hwéng dan clha nha san xuét thiét bj véi tirng loai
may. Hiéu chinh bom hut & lwu lwgng 2,2L/phit.

b. Tién hanh do tai hién trwong

Mot sé thiét bj c6 thé do dbng théi bui toan phdn va hé hép, hién thj 2

két qua ddng thoi trén man hinh. Mt sb thiét bj chi do dwec riéng 1é bui toan
phan hodc buyi hd hap, khi do bui hd hdp phai lap bd sang loc bui {(cyclone tach

bui) va gan may do véi bom hat.

Do bui toan phén.
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+ Xac dinh vi & diém do: khu vigc nguwdi lao déng lam viéc.

+ L&p pin vao thiét bj (néu cin). Bat may dé kiém tra tinh trang hoat déng
clia may rdi tit may. |

+ Thiét bj v&i éng dau vao budng do dat & chiéu cao ngang tdm hé hap
cla ngudi lao ddng, théng thwerng tir 1,5 dén 1,8m so v&i mat san, vudng goc
v&i ngudn phat sinh byi. C6 thé cam thiét bi bing tay hodc dit trén chan gia
4.

+ Bat may do: do lién tuc theo théi gian da dinh.

+ Két thic thoi gian do, doc va ghi lai gia tri trung binh cda 1an do hién thl
trén man hinh ctia may, tat may. Ghi lai diéu kién lao dong va tinh trang san
xuat trong thei gian do. [

- Do byi hé hap.

+ Xac dinh vi tri diém do: khu vc ngudi lao ddng tam viéc.

+ Lép pin, bat may do va kidm tra tinh trang thiét bi. |

+ T4t may, [8p d4u loc bui hd hap vao thiét bi dé loai bd cac hat bui ¢& lén.

+ Két n6i dau khéng khi di ra ciia may do vé&i bom hut.

+ Thiét bj v&i 6ng dau vao budng do dat & chiéu cao ngang tAm hé hap cua

ngwi lac ddng, théng thwéng tir 1,5 dén 1,8m so véi mat san, vudng géc

v&i ngudn phat sinh bui. C6 tha cim thiét bi bing tay holdic dat trén chan

gia do. |

+ Bat may do va bom hut: do lién tuc theo thoi gian da dinh.

+ Két thuc thoi gian do, doc va ghi lai gia tri trung binh clia 1an do hién ﬂnﬁi

trén man hinh clia may, tit may. Ghi lai diéu kién lao dong va tinh trang

san xuat trong théi gian do.
Luu v, Khéng sir dung may do dién tl trong moi trieéng cé 46 am cao (tré|
95%), phun cac chat két dinh nhu son, dau mé, keo... vi lam hw hdng cac
mach dién t¥ va [am ban hé théng quang hoc trong budng do.
2.3. Két qua do
- Két qua ndng db bui la gia tri trung binh cda 1an do hién thi trén man hinh

clia may. I
- Mét sé thiét bj co quy dinh hé sb hiéu chinh cho tirng loai bui. Két qua néng

d6 bui la gia tri trung binh ctia lan do nhan v6i hé s6 higu chinh.
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3. Bao quan thiét bj

Sau m&i 14n do tai hién trwdng, may do duoc vé sinh sach sé& bén trong va
ngoai may bang céc dung cu chuyén dung di kém theo may clia nha san
xuét.

Thao pin khéi may (néu sl dung pin r&i) khi bdo quan trong phong.

Bao quan may trong phang cé kiém soat d§ am tir 40-80%.

Né&u khéng str dung may trong thoi gian dai, dinh ky 2 tuldn/idn bat may
chay kidm tra hoat déng tr 5-10 phat/lan.
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Phu luc 4 |

KY THUAT DINH LUQNG SILIC TY DO (SIO;) TRONG BUI
BANG PHUPONG PHAP SO MAU (POLEJAEV)

(Ban hanh kém theo QCVN  :2019/BYT ngdy thang ndm 2019
ctia Bé trudmg B Y té)

1. Nguyén ly

O nhiét do cao (800°C) silic tw do tac dung véi hdn hop kiém dé tao
thanh silicat kiém hoa tan dwgc trong nwoc (Na,Si0; hay K,SiO;). Daylia
phan (rng chon loc ddi voi kiém va silic t do, cac silicat khac khéng cé phan
rng nay.

O méi trwdrng acid, silicat kiém tac dung v&i amonimolybdat tao thanh
hop chét silicomolybdic mau vang. Dya trén phan tng nay c6 thé so mau voi
thang méu ty nhién (ché tao tir silic tw do tinh khiét) hodc thang mau nhan tgo
(ché tao tir dung dich borat bao hoa va dung dich kali chromat 0,55%), tr 86
xac dinh ham lugng silic tw do trong bui.

2. Phwong phap xac dinh I
2.1. Loai mau: Mau rén
2.2. Thiét bi, dung cy
- Lo nung dién: Khoang nhiét a6 tir 0 - 1000°C.
- TG s&y 0-300°C .
- Can phan tich, d6 nhay 0,1mg.
- Chén bach kim hoéc niken c6 nép.
- Kep chén bang sét va gang tay chiu nhiét.
- Bép dién.
- Pén xi. .
- Céce thuy tinh 250mL va 50mL (céc Becher).
- Phéu thuy tinh .
- Dla thuy tinh.

- Ong dong thuy tinh 100mL day bang, cao 20cm, dwong kinh 2,5cm, ¢o

chia vach. I
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- Ong dong thuy tinh 25mL, ¢é chia vach.

- Ong dinh mér¢ 50mL, 100mL, 200mL.

- Binh thuy tinh tam giac 100mL.

- Ong nghiém so mau c& 16x180mm, lam béng thuy tinh trang.

- Pipet 5, 10, 20mL.

- Gidy loc thwdng va gidy loc khong tro.
2.3. Héa chét, thuéc ther

- H8n hop kiém: Co thé dung mét trong hai hdn hep cé cung trong
lweng sau day :

+ KHCO; tinh khiét va KCI tinh khiét.
Hoéc .

+ NaHCOj tinh khiét va NaCl tinh khiét.

- Muédi natri carbonat tinh khiét (Na,CO,.10H,0), pha thanh dung dich
5% va 10%.

- Mudi amonimolybdat tinh khiét {Mo;0,4(NH,)s. 10 H,0} pha thanh dung
dich 10%.

- HCI tinh khiét, pha loang theo ti 1& 1/2 va 1/4.
- HNOs tinh khiét, pha loding theo ti 1& 1/2.

- Dung dich amoni chloride 2%.

- Acid tactric bao hoa.

- Hoa chét lam thang mau ty nhién:

+ Dung dich K,CO; 6,9% va 10% KCI tinh khiét dwoc pha nhw sau:
Trong mét cbc thuy tinh 100mL, cho vao 6,99 K,CO; tinh khiét, dé vao 50mL
nwéc cat 2 1an dé hoa tan. Thém 10g KCI tinh khiét vao cde, sau d6 db nwéc
cét 2 14n vao cho vira di 100mL.

+ Dung dich SiO; tinh khiét lam thang mau (c6 thé dung thach anh) 1mL
twong wng véi 0,5mg SiO. dugc pha nhw sau: Trong mét chén bach kim
(hodc niken) cho vao: Bét SiO, tinh khiét 0,05g (can chinh xac). Cho tiép 2,5¢g
hén hop kiém (1,25g KHCO; tinh khiét va 1,25g KCI tinh khiét) ho&c 2g hdn
hop kidm (1g NaHCO; tinh khiét va 1g NaCl tinh khiét).
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+ Tron ky hdn hop trong chén va nung & nhiét dd 800°C cho hén hip

nong chay hoan toan. Sau khi nung, cho vao chén 40mL dung dich NazoiI 1

5%. Bun nhé Ika cho tan déu (néu chén nhé co thé dé 40mL dung dich

Na,CO; vao chén lam nhiéu Ian). Loc can than, trang nwéc cat nhidu 4n va
cudi cung thém nwéc cat 2 1an vira ai 100mL. |

- Hoa chét lam thang m&u nhan tao: \I

+ Mudi kali chromat tinh khiét, pha thanh dung dich ¢6 néng d6 chihh

xac 0,55%: pha 0,55¢ kali chromat tinh khiét trong 100mL nwoc cét trde !hi

dung.

+ Dung dich borat b&do hoa trong nwéec. !

- Cén 90°.

- Nwére cét 2 1an. i

2.4. Lay mau :

- LAy mau bui theo mét trong nhirng cach thirc sau day:
-+ LAy mAu bui trén cac loai loc thu mau bui.

+ Dung vat dung théng thudng, sach (gidy, dia nhya, dia thuy tinh) H!é
hang bui tai ngay diém lay mau. |

+ LAy bui dang nhé min, l&ng dong trén cac bé may, dung cu, g& twc‘yr!1|p,
ctra... hodc mét noi nao do va & ngay tdm hé hap cla ngwéi lao déng. !

- Mau bui dem phan tich phai dwec ray lai trén rdy cé kich thwdc rrpét
i l1a 50 — 70 micromet.

2.5. Cac buwdre tién hanh

2.5.1. Ché tao thang mau nhén tao va thang mau tw nhién
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Bang 1. Thang mdu nhén tao

Sé éng 0 1 2 | 3 4 5 | 6 7 g8 9 | 10| 1"
Dung dich {(mL)
Borat bo hoa 12,5125(125}12,5112,5|125|125(12,5(12,5|125|125| 125
Kali chromat 0,55% o |o2/04|06|08|10]|20]|30]|40]|860]80]100
Nwée cét 375(37.3]37.1(36,9136,7|36,5|355|34,5{335(31,5(295| 275
SiO, (mg) trén thang o |02/04|06/08|10|20]|30|40]|60]80] 100
mau

Bang 2. Thang mau ty nhién

Sééng| 0 | 1 | 2 | 3| 4|5 |67 |8|9|10]|n
Dung dich (mL)
MAu 1mL ¢o chira

0 04|08 1216|2040 |60(80]120/16,0]20,0

0,5mg SiO,
Natri carbonat 10% 10 | 99 (98 98|97 | 9692 88:82|76 68|65
ﬁé‘foi"s‘g% chra10%| oo | 62 |61 | 61|60 |60 |57 |55|562|47|42]|35
Nuéc cht 13.8135(13,3/128(12,71124|11.1| 97|86 | 57| 30| ©
Amonimolybdat 10% | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10
HCI Y4 10|10 |10 |10 ]10 10|10 |10]10]| 10| 10 | 10
f,féoj(mg’“é”tha"g o | 02040608101 20!30!40]860]|80!100

2.5.2. Xtr ly mau

- Can méau bui: Mau byi dem phén tich phai mjn, khd. Can 50mg byi cho

vao cdc thuy tinh 50mL.

- Loai cac chét nhw sét (Ferrum), magnesi, calci... D& vao cbe thuy tinh
chira mau bui da can 10mL hén hgp HCI 1/2 va HNO; 1/2 {pha cung thé tich).
Bun tir tlr cho s6i 2 phat.
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- Loc dung dich vira dun qua gidy loc khdng tro, cdn con lai trong cdic
dwoc trang sang phéu theo thir ty:

+ Amoni chloride 2% lay 20mL, mdi lan chi cho 3-4mL vao cdc deng
méu, dun sbi dé trang.

+ Dung dich natri carbonat 10% m&i pha |4y 20mL, méi lan lay 3-4mL
cho vao cbc dyng mau, dun sbi dé trang.

+ Amoni chloride 2% |4y 20mL va trang nhw céac buérc trén. ‘

- Pé dung dich chay hét khéi gidy loc, gap gidy loc [am 4 voi mét ch
mau vao trong, dat trén mot miéng gidy loc khd, ép cho gidy loc kiét nwoc, s@u
dé cho vao chén bach kim. !

- Dét chén bach kim chira gidy loc c6 mau bang dén hoi cho dén khi tao
tro tring.
2.5.3. Nung véi kiém

- Cho vao chén bach kim vira tro hoa 2g hén hop kiém (1g NaHCQ;

tinh khiét va 1g NaCl tinh khiét) hodc 2,5g hdn hop kiém (1,259 KHCOs tinh

khiét va 1,25g KCI tinh khiét), trén ddu va dem nung & nhiét d6 800°C tromg
khodng 15-20 phut. Nung silicat kiém cho dén khi c6 bé mét nhan.

- Cho vao chén dung silicat kiém dung dich natri carbonat 5% m¢i ph}a
médi 1an 3-4mL, dun chén cho soi, d6 vao phéu cé gidy loc, nuéc loc chira vao
&ng dong 100mL. Cho tiép tuc dén hét 40mL dung dich natri carbonat 5%.

- Néu so mau véi thang mau tw nhién thi cho nuwéc cat vira di 100mL.

- Néu so mau v&i thang mau nhan tao thi cho nuwéc cat vira di 60mL.

- Khi cho thém nwéc cat, néu dung dich duc thi loc.

- LAy dung dich ra so mau. .
2.5.4. So mau:

Trong éng dong 100mL cho vao :

- Dung dich vira loc {dung dich mau): 30mL.

- Dung dich amonimolybdat 10%: 10mL..

- LAc déu éng dong dé dung dich trong dng trén déu hoan toan.

- Thém tir t&¢ 10mL HCI 1/4 (dé tranh khi CO, syc |én).
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- Doi 1-3 phut sé co mau vang frong dng dong.
- Chuyén dung dich sang éng so mau va so mau véi thang mau. Luu y
dng so mau phai cung loai véi dng thuy tinh chira thang mau.
Livu y.
- Néu trong bui ¢6 14n phdt phat (nhuw apatit... ) s& dnh hudng dén mau

vang cua acid silicomolybdic. Khi d6 can ¢6 thém 1mL dung dich acid tactric
bao hoa trwvde khi so mau va dei 1-2 phat.

- Néu éng phan tich cé6 mau vt qua 6ng cac nhat cla thang mau tw
nhién thi bat nwdce loc di va thém thuée thiy theo bang sau;

Nwéc loc cén ding (mL)
Thudc thir cho thém

30 20 10 5

Dung dich Na,CO3; 10% 0 44 | 67| 84

Dung dich K;C03 86,9 % c6 chira 10% KCI 0 21 (42| 52

Nudc cat 0 35 [ 91| 114

- Néu 6ng dung dich phan tich c6 mau vrot qua 6ng cao nhét cla thang
mau nhan tao thi phai pha loang.

Vi du: LAy 5mL dung dich mau + 25mL nwéc cat = 30mL.
Cho vao éng dong chira dung dich mau da pha loang:
10mL amonimolybdat 10%

10mL HCI 1/4.

Pem so mau véi thang mau nhan tao. Khi tinh két qua phai nhan véi o
pha loang.

Téng thé tich dung dich mau da pha loang
B pha loang =

Thé tich dung dich mau dem pha loang
Theo thi du trén, ta cé dd pha loang la: 30mL: 5mL =6

Néu két qua so mau clia ng phan tich trén (rng v&i 6ng sb 8 cla thang
mau nhan tao, tiec 1a ham lwong cla SiO, = 4mg. Khi dé ta phai nhan v&i §6
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pha loang dé ra két qua clia miu: 4mg x 6 = 24mg. Sau do tinh két qua (%)
theo cong thirc tai muc 2.7.

2.6. So dé tom tat quy trinh xét nghiém

| |
Can Loai Cho hén hop Cho thuébc thi
. —» | kiémvao mau vao miu
mau bui tap chat réi nung
Tinh toan N S0 mau
két qua vé&i thang miu ‘
2.7. Tinh toan két qua ‘

Ham iwgng silic ty do (Si0,) tinh theo ¢dng thirc sau : |

g.V.100
Silic ty do (Si0,%) =
v.P

Trong do: -
- g: Si0, & thang mau (mg).
- V: Téng thé tich dung dich mau (mL). |
- v: Thé tich dung dich mau dung dé phén tich (mL).
- P: Khéi lwgng bui da dung dé dinh lwgng SiO; (mg).

- 100: Tinh ra don vj %.
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Phu luc §
KY THUAT DINH LUQNG SILIC TY DO (S10,) TRONG BUI
BANG PHUONG PHAP QUANG PHO HONG NGOAI

(Ban hanh kém theo QCVN  :2019/BYT ngay thang nam 2019
cua B6 trudng BY Y té)

1. Nguyén ly

Silic tw do co pic (peak) h4p thu séng hdng ngoai déc trwng tai 800cm™
D6 rong cla pic ty 1& thuan v&i khdi lgng mau dem phan tich,

Nhirng chat gay nhiéu: Silic vo dinh hinh, cristobalite, calci, cao lanh va
tridymite.

2. Phuwong phap xac dinh
2.1. Loai mau: Miu ran.
2.2. Thiét bj, dung cu

- Thiét bi lay mau bui: Bom hat, dau ldy miu, gidy loc PVC véi kich
thwée 18 loc 0,5 micromet va dwéng kinh gidy loc tly thude vao k§ thuat s
dyng.

- May ép vién thuy lwc: Ep vién co6 dwéng kinh 13mm.

- May do quang phd héng ngoai: Bwéc séng tiv 4000cm™ dén 600cm™.

- L6 nung (0-1000°C) va chén nung bach kim c¢é nép.

- Céi va chay: Bang da ma nao, dudng kinh ¢bi 50mm va nhiéu thia nhé
bang kim loai khdng cé rang cwa, khong co lwc hut tinh dién.

- Binh hut &m, chdi quét lam béng 16ng lac da, gidy thuy tinh.

- Can phan tich ¢6 dd nhay ti thiéu 0,01mg.

- Thiét bi loc mang (kich thuwéc twong (rng véi gidy loc 1y mau).

2.3. Héa chat, thuoc the

- Si0, tinh khiét (Quartz).

- KBr tinh khiét, loai dung trong phan tich bang héng ngoai.

- Ethanol 95% dé lam sach dung cu .

- HCI 9% w/w. Hoa tan 25mL HC! dac (37% wiw) trong 100mL nwéc
khéng ion hoa.
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- Hén hop chudn me: 0,5% wiw. Can chinh xac va trén can than hon

hop 5g KBr (Iam khé qua dém & 110°C) véi 25mg quartz. Bao quan trong chai
@& trong binh hat &m (Desiccator).

2.4. Ldy mau

- Budc 1. Chudn bi dung cu ldy mau byi: Bom hat, gidy loc, dau I%y
mau... 3& 14y m3u buyi toan phan hodc byi hd hép.

Lwu y: Gidy loc dung dé 14y mau (3 gidy loc PVC véi dudng kinh 16 toc
0,5um.

- Bwoc 2. Can gidy loc triedre khi [y mau.

- Buoc 3. LAy mau bui tai hién trudng. Lwru lvong 1ay méu tuy thude vao
Kk thuat st dung.

- Budc 4. Can gidy loc da lAy mau dé tinh luong bui.

2.5. Cac bworc tién hanh
2.5.1. Dyng dwong chuan:

- Can tir 5 3&n 6 mAu chat chudn me chira 10 — 200ug quartz chudn,
- Thém 300mg KBr da dwgc lam khé trong 12 gio & nhiét do 110°C, tnyc
tiép cho tivng mAu. Trén méu véi bot KBr bang bé chay, cbi ma nao. Sau khi
hén hop mau va KBr da dwoc tron déu, dé mau vao khudn (tranh mat mau) iva
dem ép vién bdng may ép thuy lc. Hdn hgp thanh dang vién dwéng kinh
13mm, khéng mau, trong sudt va khéng dwoc nirt vy, Can cac vién hoan
thanh. Tinh ty |1& (trong lwgng vién hoan thanh/trong lwgng KBr thém vao ban
d4u), gia tri thwong vao khodng 0,98. Rira sach dung cu da sl dung béip%
ethanol.
- Xac dinh sy hap thu & budc song 800cm™ cho méi vién tiéu chdgn
theo quy trinh phan tich. Bat may quang phé héng ngoai & ché dé hép thyva
cac bwdc dit pht hop véi phép phan tich dinh lwgng. Khodng quét cua vién
ttr 1000cm™ t&1 600cm™. Quay vién di 45° va quét & dudng kinh nay. Lap la
hon hai 1an do cho dén khi dat dwoc 4 gidi quét. Néu nhw pic & 800cm™ nhé
thi st» dung 5x mé rdng truc tung dé tang dd cao cua pic. Vach mét duoing
phi hop dwéi gidi hap thy & 800cm™ tr khodng 820 — 670cm™". Do hap thu.
800cm™ tir diém téi da toi dwdrng ké trong tirng don vi hap thu. Lay trung binr
4 gia trj cho mdi mau. Co thé tinh toan két qua trén may vi tinh.
- V& db thi hap thy SiO, chuan (g).
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2.5.2. Phan tich méu:

- Déi voi cac mau chira mot lwong caici dang ké (> 20% tbng sb buyi) thi
riva cac gidy loc voi dung dich HCI 9% nhw sau: D3t gidy loc da lay mau vao
phéu loc trong thiét bj lpc. Kep phéu trén binh thuy tinh sao cho bui ¢6 trén
gidy loc dugc tiép xuc hoan toan véi dung dich rira. Thém 10mL dung dich
HCI 9% va 5mL dung dich 2-propanol; dgi trong § phat. Hit chan khdng voi
tdc dd cham cho acid va cbn vao ph&u. Rira lién tiép ba lan 10mL nwéc cat,
Thao chan khéng.

- Pat cac gidy loc chira miu va miu trdng vao trong chén bach kim cé
danh sé, day ndp 16ng va tro hoa trong 16 nung trong 2 gi¢r & nhiét dd 600°C
(800°C néu miu cé graphite).

- M3u sau khi nung xong, tién hanh phan tich nhw cac bwéc ding
dwérng chuan,

_ Sau khi thu dwoc pic, st dung dwdrng chuén dé tinh toan khéi lwgng
silic tw do (quartz) cé trong mau.

2.6. So do tom tat quy trinh xét nghiém

Lay mau X Loai | Trohoa Tron mau
buyi "| tap chat g mau * ve&i KBr
Tinhtoan | | Sosanhvéi | Quét pic |, Ep
kétqua [ | dwéng chuan thanh vién

2.7. Tinh toan két qua
Ty 18 silic ty do (quartz) trong mau dwoc tinh theo cong thire sau:
Wq
Q (%)= — x 100
Ws
Trong do.
- Wq: Khéi lwvgng silic tw do (quartz) do dugc (mg).
- Ws: Khéi lwgng mau can trén gidy loc (mg).
- Q: Ty lé silic tw do (quartz) c6 trong mau bui (%).
- 100: Tinh ra don vi %.
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Phu lyc 6
KY THUAT XAC DINH NONG PO BUI BONG

(Ban hanh kém theo QCVN  :2019/BYT ngay théng nam 2019 |
cua B§ trwong Bo Y té) |

1. Nguyén tic i

Knong khi dwoc hut vao dau 1dy mau cé gén cat-xét chira gidy loc bing
mdt bom hut, d4u ldy mau la tAm sang thang dirng tao ra dong khi l¢p mdng
cham twong dwong téc 40 roi cla phan ti bui & diém cudi trén cla gidi ho
hp. Cac phan tir voi téc d6 roi Ién hon tée d6 roi nay nhu soi xo vai, tHui
bong bay va cac loai byi cdé dwdrng kinh khi ddng I&n hon 15micromet va:ty
trong bing 1 sé& khéng di t&i gidy loc va sé khdng duoc 1y mau. Mau thu thap)
sé bao gdm bui béng min, mét phan buyi lo liPng (cd kha nang dong trong khi -
phé quan va phé nang). Can gidy loc tredc va sau lay mau, dua vao ivong bui
thu dwoc va thé tich khéng khi da 1dy mau dé tinh ndng dd byi béng trong
khéng khi, don vi tinh mg/m?®,

2, Vj tri 1dy mau |

Lay mau tai cac vi tri ngudi lao déng lam viéc. Dau thu mau bui phai
dwoc dit & ngang tAm mdi va miéng (ving hd hp) ciia cong nhan. Cac mau
trong khu vizc lam viéc dwoc Iy trong giai doan lam viéc binh thwéng. |
3.Dyng cy ldy mdu I‘
3.1. May lay méu

May idy miu bao gdm bom hut va tAm sang thang dirng. Luu lu’qng'ﬁhi
dwoc kidm soat & 7.4 + 0,2 lit/phat bang mat 16 gi¢i han doi hdi ap suét chan
khéng trén 14inchHg (35cmHg).

Tam sang thang dirng phai dwoe lam sach va bom hat phai dwgc kiém
tra trwdc khi lay mau. l

3.2. Béu loc

Str dung cat-xét 3 manh, dwdng kinh 37mm, 1am bang polystyrene d
chia gidy loc. D& dam bao gan kin 3 manh cla cat-xét, gitra phén trung t4
va 2 phin day cla cat-xét dwgc gan bang mét vong bang (bdng nay bih
xenlulo mau tring duc, co gian duwoc) dé tang lién két.
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3.3. Gidy lgc va tim dém

Gidy loc mang dugc st dung la gidy PVC, teflon, este cellulose...
dworng kinh 37mm. Tam dém (thweng duwgc goi la tAm day) phai duoc dat &
dwdi gidy loc trong cat-xét,

3.4. Can

Str dung can ¢6 dé nhay tdi thiéu 0,01mg.
4. Tién hanh
4.1. Chuén bj thiét bj 1ay méu

May |4y mau dwoc chudn & phong thi nghiém trwedc khi di s& dung &
hién trudng.

- Chun may (dy mau dat lwu lwgng 7.4 + 0,2 lit/phat
- Chudn 16 gi¢i han v&i hé théng chudi lay miu nhw sau:

a. Do ther nghiém mic 4m: Kiém tra mirc nwéce, diéu chinh the diém
chudin & mat trai ddng hd do, néu mirc nwéc thép, thém nwdc am hon
nhiét @& phong 1-2°F (0,5-1°C) t&i khi dén diém chuén. Didu chinh déng
hd 30 phut trwée khi chuén.

b. Dat gidy loc mang PVC vao céat-xét igc.
¢. Lap chudi ldy mau chuan.

d. Néi ddng hd thir 48 dm vao chudi &y mau, kim trén ddng hé chay theo
chidu kim ddng hd va giam ap khéng dwee hon 1inch (2,54cm) nwée chi
thi.

e. Cho hé thédng hoat dong 10 phut trudc khi bat ddu chuén.

f. Kiém tra mang bom trén bom dé dam bao si gidm &p & ap ké.

g. Ghi chép cac sb liéu chuén.

+ Poc vach do thtr nghiém &m bt dau va két thuc.

+ Thévi gian gbi bt ddu va két thic (t6i thidu 2 phat), gidm ap & ap ké.
+ Nhiét dé khéng khi.

+ Ap suét trén Baromet.

+ 84 18 gidi han.

h. Tinh lwu lwgng va so sanh dya vao lwu lwgng chudn 7,4 + 0,2 lit/phat,
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i. Ghi tén ngudi chuan, ngay, thang, sé séri cia dong hd do thir nghiém
Am va sb 16 gi&i han dung dé chuan.

4.2. Chuan bj mau tai phong thi nghiém
Lap bang so liéu lay méu bao gom:

- Ngay lay mau.

- Thei gian l&y mau.

- Vi tri Jay méu.

- S séri clia may lay mau.

- 56 cat-xét.

- Thi gian bét GAu va thdi gian két thic iy mdu va khoang thoi gian lay

- Trong lwong gidy loc treéc va sau lay mau.
- Trong lweng bui thu dwoc (da didu chinh v&i cac mau chirng).
- Néng @6 bui do dugc.
- C4c théng tin chl yéu khac.
- Tén ngwdi ldy mau,
L3p rap cat-xét lpc:
- Thao cét-xét 3 manh.
- Panh sb vao cat-xét & manh dinh va manh day.
- D4t tAm dém vao day cat-xét.

- Can gidy loc. Trwée khi can, gidy loc dat trong bao ky thuat dugc Sy
& nhiét d6 50°C trong 2 git.Véi mot sé loai gidy loc déc biét, khdong hat amithl
khang can sy gidy loc (trwéc va sau 4y miu) nhung phdi dé trong budng cl
24 gid triwdrc khi can. |

- D4t gidy loc vao cat-xét.
- Ghi trong lwong gidy loc vao sé, ghi sd trén cat-xét.

- Lép cat-xét ddy au, dung Iy tay dé ép chat cac phan clia cat-xét vé
nhau.

- Bay nut vao day va dinh clia cat-xet.
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- Pat giai bang co gian vao cat-xét, che phi khép ndi gitra phan trung
tam va 2 phan kia cla cat-xét.

- Chér dai bang co gian khd, dé cat-xét trong hdp dwng mau.
4.3. L4y méu tai hién trromg:
- V& sinh sach bén ngoai mé to, thm sang va mang van dap (ng.

- LAp bd sang thdng déng tai vi tri 1Ay mau da chon véi chidu cao déu
vao la 1,5-1,8 m cach san nha xwéng (ngang tam ho hép).

- Thao phén dinh cla cat-xét.

- Lap cat-xét vao vong sat dém cla bd sang, vong cat-xét ngap vao
vong sat dém la 2,54cm sé lam cho cat-xét hodc vat liéu twong tw kin khit.

- Thao nut day ctia cat-xét va 14ap véi édng din co chira 18 gi¢i han.

- Chay bom cla bd sang va kiém tra ap lwc chan khéng doc dwoc dam
bao 14inchHg (35cmHg).

- Ghi thai gian bat dau chay, s6 cat-xét va sé may lay mau.

- Két thic thevi gian 1y mau, tat bom va ghi thi gian.

- MAu ching: V6i mai 16 gidy loc (10 mau bui) cin ¢é 2 mau thém dé
lam mau chirng. Cac mau chirng nay dwoc dem ra hién trweéng nhung khéng
lay mAu. Cac gidy loc chirng nay dwoc can nhu gidy loc thu bui.

4.4. béng goi

Cac cat-xét da thu bui clng véi cac mau chirng da duoc danh sd phu
hop dwoc van chuyén vé phong thi nghiém phan tich.
4.5. Can mau

- Thao vong bang co gian.

- Thao manh dinh cat-xét va nut day. Thao gidy loc ra khéi cat-xét dat
trong bao ky thuat.

- S4y gidy loc & nhiét do 50°C trong 2 gid. Can gidy loc. Ghi trong lwong
giay loc da lay mau.
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5.Tinh két qua
Tinh gia tri hiéu chinh K:

Cac loai gidy loc d&u it nhidu chiu anh huwéng cia nhiét d6, d6 dm. Dé
tranh sai sé do nhiét do, d6 4m gay ra can sl dung gia tri hiéu chinh K. Gigjtri
nay dwgc tinh tr mau chirng:

K _(PIS - P1t) + (P2s - P2t)... (Pns —Pnt)

n

Trong do:

- P1s: Trong lweng gidy loc chirng s6 1 sau lay mau (mg).

- P1t: Trong lwong gidy loc chiing s6 1 trwde 1ay mau (mg). ‘
- P2s: Trong lwong gidy loc chirng sé 2 sau lay mau (mg).
- P2t: Trong lwong gidy loc chirng s6 2 trvdre lay mau (mg).
- Pns: Trong lwong gidy loc chirng thir n sau lay mau (mg).
- Pnt: Trong lwong gidy loc chirng thi n tredre lay mau (mg).

Gia tri K c6 thé > 0 hodc < 0.
- Néu K > 0 thi trong lwgng bui phai triv di K. ‘
- Néu K < 0 thi trong Iwegng bui phai cdng vei K.

Tinh ndng d6 byi béng:
Néng dé bui béng trong khéng khi dworc tinh theo cong thtrc sau: |

[(P'-P) K] x1000
c ton |

Trong d6 :
- C: Ndng dd bui bong (mg/m?).
- P’: Trong lwgng gidy loc sau khi lay miu (mg).

- P: Trong lwgng gidy loc trdc 1ay mau (mg). ‘
- K: Gia trj hiéu chinh mau

- 1000: Hé sé qui di tir don vi lit ra don vi m*.
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- V: Thé tich khang khi da ldy mau = Thei gian (phat) x Lwu legng
(lityphat).
Chu - V phai tinh theo didu kién tiéu chuén:
298 x VxP

Vo= 5
273+ T)x 760

Trong do.

- Vo: Thé tich khdng khi quy vé& diéu kién tiéu chudn (Iit).

- V: Thé tich khéng khi d& Idy mau (lit).

- P: Ap suét khéng khi tai vi tri 1Ay mau, do trong thoi gian lay mau
(mmHg).

- T°% Nhiét d6 khéng khi tai vi tri ldy méu (°C).

- 760: Ap suét khdng khi tai diéu kién tiéu chudn (mmHg).
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