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L&l néi diu

TCVN 11899-1:2018 hoan toan twong dwong véi ISO 12460-1:2007.

TCVN 11899-1:2018 do Ban ky thuat tisu chudn quéc gia TCVN/TC89

Vén g8 nhén tgo blén soan, Téng cyc Tiéu chuén Do ludng

Chét lwgng d& nghi, B Khoa hoc va Cdng nghé cong bé.

Bo TCVN 11899 (ISO 12460), Van g& nhén tao — Xac dinh ham lwong

formaldehyt phét t&n, gdm céc tigu chuén sau:

- TCVN 11899-1:2018 (ISO 12460-1:2008), Phén 1: Sy phét tan
formaldehyt béng phwong phép budng 1 m®.

~ TCVN 11899-3:2018 (ISO 12460-3:2015), Phén 3: Phuong phép
Phén tfch khi.

~ TCVN 11899-4:2017 (ISO 12460-4:2016), Phén 4: Phuong phap
binh hit &m.

— TCVN 11899-5:2018 (SO 12460-5:2015), Phan 5: Phuong phap
chiét (phuong phép perforator).

B3 1SO 12460 , Wood-based panels - D ination of release,
con phin sau:

~ IS0 12460-2, Part 2: Small-scale chamber method
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Loi gioi thigu

Phuong phép budng 1 m® 12 phurong phap trong tai d& xac djnh ham Iugng formaldehyt phat tan.
DB v vige kidm soat san xuét trong nha may, c6 thé st dung cac phwong phép sau:

phuong phép chiét (phirong phap perforator), dwgc md ta trong TCVN 11899-5 (ISO 12460-5);
phuong phép binh hit &m, dugc mb ta trong TCVN 11899-4 (ISO 12460-4);

phuong phép phan tich khi, dwgc md ta trong TCVN 11899-3 (ISO 12460-3);

phwang phép binh thf nghigm, dugc mb ta trong TCVN 8330-3 (EN 717-3).

phuong phép budng nhd, duge md ta trong 1SO 12460-2.

C6 méi twong quan I6n gira budng 1 m? véi budng thir nhd va budng thir I6n trong thr nghigm
lién phong.
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Vén g6 nhén tao - Xac dinh ham Iwong formaldehyt phat tan —
Phin 1: Sy phit tan formaldehyt bing phwwong phép budng 1 m*

Wood-based panels — Determination of formaldehyde release -
Part 1: f ission by the 1-cubic-metre chamber method

1 Pham vi dp dung

Tiéu chudn nay quy dinh phuong phap budng 1 m?® @& xc dinh ham lrgng formaldehyt phat tan tir
tAm vén g6 nhan tao trong c4c didu kign xac dinh, lién quan dén cac didu kign didn hinh trong thyc té.

2 Tailigu vign din

Céc tai liéu vién din sau déy rét cin thiét cho viéc 4p dung tidu chuin ndy. D&i voi céc tai ligu
vién dan ghi nam cdng bé thi 4p dung ban dugc néu. Béi voi cac tai ligu vién dan khong ghi nam
cdng bd thi 4p dung phién ban m6i nhét, bao gdm ca céc sira ddi, bd sung (néu c6).

TCVN 10736-3 (ISO 16000-3) Khéng khi trong nha — Phén 3: Xéc djnh formaldehyt va hop chét
cachonyl khac trong khong khi trong nha va khong khi trong budng thir — Phuong phép 1y m&u
chi dong

TCVN 11903 (ISO 16999) Van g8 nhan tao — L&y mau va cét mau thir

3 Thudt ngi¥ va dinh nghia
Trong tiéu chu&in ndy, 4p dung céc thust ngC va dinh nghfa sau.

3.1 Thé tich budng (volume of the chamber) .

Téng thd tich khdng khi clia budng khi chira nap méu thir, bao gdm ca cac dwdng théng khi
tudin hoan. i i
CHU THICH Tha tich budng duec tinh theo don vi mét khéi (m?).

3.2 Hg s chét tai (loading factor)

Ty I§ gitra tdng dign tich b mat ciia méu thir (khong bao gdm dién tich cac canh) va thd tich
budng.

CHU THICH Hg 8 chét tai duoc tinh theo don vj mét vudng trén mét khéi (m2/m3).
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3.3 Mirc d trao d8i khong khi (air exchange rate)
Ty 18 gitra thé tich khong khi i qua budng trén gidr va thé tich budng

CHU THICH Mirc @9 trao @81 khong khi dugc tinh theo don vi mét khdi khong Khi trén gid trén mét khéi
thé tich bubng [m/(hxm?)].

3.4 Téc a4 khéng khi (air velocity)
Téc 49 clia khdng khi gén b mit miu duwgc thir trong budng.

CHU THICH Tée 66 khdng khi durgc tinh theo don vi mét trén gidy (m/s).

3.5 Trang thai én djnh (steady-state)
Didu kign dat dwoc khi sy phat tan formaldehyt ciia van g8 nhan tao gdn nhw khéng ddi dudi
didu kign thir nghiém sao cho ndng dd formaldehyt trong budng khang dbi.

CHU THICH Trong thyc té, khong th dat dugc mot trang thal &n dinh hoan toan bi Vi lwgng formaidehyt
a4 phat tén thl khéng thd quy hdi lai. Tléu chudn nay chi x4c dinh didu Ki8n cia trang théi én dinh cho
muyc dich thir nghiém.

3.6 Gid trj phat tan (emission value)

N3ng @9 formaldehyt & trang thai n dinh trong budng, thu dugc trong didu kign nhigt do, dd 4m
twong d@8i, hg sb chat tai va mirc do trao @di khong khi Ia khdng ddi sau giai doan 6n dinh
so b,

CHU THICH 1 Gié trj phét tén dugc tinh theo don vi miligam formaldehyt trén mét khéi khéng khi (mg/m).
CHU THICH 2 Tal 23 °C va 1013 hPa, tn tai mdt méi twong quan véi néng d6 formaldehyt nhu sau:
1 ppm = 1,24 mg/m?

1 mg/m? = 0,81 ppm

4 Nguyén tic

Méu thiv co dign tich bé mat da biét, d& duoc 8n dinh so bo dwogc @it trong budng 1 m®
trong dé nhigt 4o, d6 &m tuong @di, téc a0 khdng khi va mirc d trao ddi khdng khi dwgc
didu chinh dén cac gia trj x4c dinh. Formaldehyt phat tan tir mau thir dwoc tron 1in véi khéng khi
trong budng. H8n hep khdng khi ndy dwec Iy ra dinh Ky theo mdt khoang thdi gian xac djnh.
Ndng a9 formaldehyt dwgc xac dinh biing cach 1y khéng khi ttr budng chuyén vao binh syc khi,
¢6 chira nuéc, nham hép thy formaldehyt. Xac dinh ndng do formaldehyt trong nwéc. Néng do
formaldehyt trong budng dwgc tinh toan dwa vao ndng do formaldehyt trong nuéc trong binh syc
khi va thé tich khdng khi dwoc l4y ra. Nang do nay dugc tinh theo miligam trén mét khéi (mg/m?).

8
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Tién hanh I&y mau dinh ky lién tuc cho dén khi ndng d% formaldehyt trong budng dat dwgc
trang thal &n djnh.

CHU THICH 1 Phirong phap budng cling c6 thé str dyng a8 thir nghiém sw phat tan formaldehyt cla cac
san pham khac voi van gB nhan tgo.

CHU THICH 2 Anh hudng do nhigt d9, 49 &m tuong déi, hé sé chét tai va mirc d¢ trao ddi khong khi dén
ndng do formaldehyt trong mdi trudng budng durgc mb ta trong cdng thirc Andersen!!l, Sy twong tic
qua lai gira cdu tric mau thir, dzc bigt 1a bé mat mau thir va tbc d khong khi 12 kha rd rang nhung
khong thé ma ta chinh x4c biing mot cong thirc.

5 Thubc thir

Trong qud trinh phén tich, chi st dyng thudc thir va nude c cép tinh khiét phan tich.

5.1 Dung dich acetyl aceton

Hut 4 ml acetyl aceton vao binh dinh mérc dung tich 1000 ml, thém nwéc dén vach dinh mirc.

5.2 Dung djch amoni acetat

L4y 200 g amoni acetat, hoa tan véi nwéc trong binh dinh mirc dung tich 1000 ml @én vach dinh mirc.
C6 thé st dung céc dung dich c6 s&n trén thj truong.

5.3 Dung djch iod tiéu chuin, ¢(l2) = 0,05 mol/l.

5.4 Dung djch natri thiosulfat tiéu chuén, c(Na;S;0s) = 0,1 mol/l.

5.5 Dung djch natri hydroxit tiéu chuan, ¢(NaOH) = 1 mol/l.

5.6 Dung djch acid sulfuric tiéu chuén, c(H,SO4) = 1 mol/l.

5.7 Dung djch h tinh bdt, 1 % theo khéi lugng.

6 Thiét bj, dung cu

6.1 Két ciu budng thiv
6.1.1 Thé tich budng va sy van hanh

Budng c6 tdng thd tich 1d 1 m?® vA dwoc van hanh véi dong khong khi tudn hoan manh,
xem Hinh 1, Hinh 2 va Hinh 3.

Cac didu kign khi hau thtr nghiém (nhigt o va do dm twong dbi) dugc thiét Iap thong qua viec
siv dyng khdng khi c&p vao da dugc 8n dinh so b. Céc budng van hanh theo cach ndy cin phai
¢6 bign phap cach nhiét tét cho vach budng.
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Thiét bj 3n dinh va budng phai dugc van hanh tai cac dibu kign a& nuwéc ngung ty khdng xay ra
trén b& mét, tirc 12 nhiét 46 khéng khi dugc gitk cao hon didm swong.

Nhigt d trong budng cling co thé dugc thibt lap bing cach At budng trong mét khoang Ién véi
nhigt dd dugc kiém soat. Budng thir nghidm durorc van hanh theo cch ndy s& khdng cin cach nhigt.
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CHO DAN

1 budng thir nghigm 1 m?

dudng khang khi vao

quat thang khi

dwdrng vao cia thiét bj theo dai/cam bién

ENERTENSY

® ~ @ o

dudng khdng khi ra

véch ngén

méu thir

tAm 85 mAu thir c6 dyc 13

Hinh 1 - So d c4u tao budng thir nghigm 1 m® - Vi dy 1
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1 budng thir nghigm 1 m? 5 dudng khéng khi ra
2 duing khéng khl vao 6 véch ngan
3 quat thdng khi c6 ngudn cép dign 7 méu ther
I3 dudng vao clia thiét bj theo dai/cam bién
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CHU DAN
1 budng thr nghiém 1 m3 4 duwdmg vao clia thiét b theo dailcim bién
2 duong khong khi vao 5 dwang khong khi ra
3 quat thdng khi c6 ngudn cép dién bén ngoai 6 méu thir

Hinh 3 - So’ 48 c4u tao budng thir nghiém 1 m? - Vidy 3
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Hinh 4 trinh bay mot thiét bj thich hgp a& thiét 1ap voi d &m twong dbi 1a (50 + 3) %.

Bo thé tich khong khi c4p vao va didu chinh bing mot méay bom khi hozic hg théng khang khi nén néi
v6i dBng hd do dang khi (xem Hinh 4) va c6 thé dugc do bing ddng hd do khi da dugc higu chusn tai
dudmg ra. Sy thay @8t mec d6 trao 81 khdng khi phai dwgc kiém tra dinh ky, xem 8.3.4.

CHU DAN

1 may bom khi

b3 loc béing nhdm oxit hoat tinh (tlly chon, xem 8.4)
bé loc béng than cilii

@dng hd do dong khi va kidm soét dong khi

b loc blng gel silica

binh syc khi (am &m) ¢6 thé tich nhé nhét 14 1000 mi
déng hd do khi hogic b kiém soat dong

. khong khi (di vao)

U 50 % dong khong khi

e divao budng

N o u & ® N

Hinh 4 - Vi dy mét thiét bj a thiét 13p dong khéng khi dwec kiém soat co dd 4m twong d6i 50%

6.1.2 Nguyén thc chu tao
Thiét bj thir nghiém gdm c6 cac bé phan sau, xem Hinh 1, Hinh 2 va Hinh 3.
6.1.2.1 Budng, tdng thé tich 1a (1 £ 0,01) m® (1)

CHU THICH Budng thir nghigm 1 m? dugc dua ra trong Hinh 1, Hinh 2 va Hinh 3 c6 c4u tao bing cac tdm
kim logl, thily tinh hogc chét déo.

6.1.2.2 Pwong khéng khi vao (2), néu ciin thiét, khong khi cp vao phai sach va dwec 8n dinh
50 bd dén st nhigt 40 thir nghigm.

CHU THICH Thé tich dang khong khl di qua budng dugc do bing déng hé do khi.
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6.1.2.3 Quat thong khi, it nhét 1a mot cai (3)
CHU THICH Quat théng khi 53 trdn khong kh trong budng tuln hoan lian tyc.

6.1.2.4 Duwdng vio (4), a8 Iép cam bién theo ddi lign tyc hodc dinh ky dbi véi nhist 46 va do &m
twong di cta khong khi.

6.1.2.5 Dwong khéng khi ra (5)
6.1.2.6 Vach ngin hoic tim d& miu thir cé duc 18

6.1.2.7 Miu thir.

6.1.3 Quy dinh chung
6.1.3.1 V4t ligu 1am budng thir nghigm

V4t ligu dwgc st dung 1am vach va dwdng éng phia trong ciia budng thir phai c6 bd mat nhan, va
duwgec rira sach bing nudc tredc khi thir nghigm. B& mat phai tro va khang hép thy formaldehyt.

Céc vét ligu da dwgc kidm chirng [a thép khéng gl hodc nhém (44 ma bong), thily tinh va mét sé
logi chét déo (PVC, PMMA). V4t ligu chit déo khong dwgc dung ndu c6 hop chét htu co
dé bay hoi (VOCs) khi thi nghiém v&i formaldehyt.

6.1.3.2 DJ kin khi cia budng

Budng thir nghigm phai kin khf d& tranh bj si trao ddi khdng khi ngoai y mudn. Tiu chi dd kin khi
dwec dwa ra trong 8.3.2.

6.1.3.3 Sy tudn hoan khéng khi trong budng thi¥ nghigm

Budng thir nghigm phai c6 cac b phan (nhuw hg théng quat) ¢ kha nang duy tri
- trdn khéng khf cudng birc trong budng, va

- téc d¢ khong khi tr 0,1 m/s dén 0,3 m/s trén b& mt mau thir (xem 8.3.5).
6.1.3.4 B phan trao ddi khéng khi

Budng thir nghigm phai c6 bd phan dudng khong khi vdo valhodc dwong khéng khi ra co
kha nang didu chinh dong khang khi nhér 86 mirc 69 trao d8i khong khi dat (thay khong khi trong
budng biing khdng khi sach, da dugc.dn dinh) véi gi6i han sai lach 5 % (ng véi mirc @ trao dbi
khéng khf 1a 1/h.

Cén d&m bao dwdng khong khi vao 14 sach va dt i hé théng tudn hoan khdng khi d& dam bao
hdn hop va khéng khi xung quanh khdng bj hat vao bén trong duwdng khéng khi ra,
khang tinh dén qua trinh 1dy mau.

6.1.3.5 Ngudn cip khéng khi sach ctia budng thir nghigm

Thiét bj c6 kha nang cung cAp khang khi sach véi ham lugng formaldehyt téi da Ia 0,006 mg/m?.

13
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6.1.3.6 Hg théng 8n dinh nhigt 43 va d§ dm twong abi

Thiét b c6 kha ning duy tri nhigt d§ va do 4m twong déi trong budng thi trong khodng
gléi han sau:

- nhiét d9: (23 + 0,5) °C;
- 6 &m twomg @iz (50 + 3) %.
CHU THICH N3ng a6 formaldehyt tal 3% &m tuong i 45 % c6 thé duoc thiét 18p tir cac gia tri do duoc tal

4% &m tuong d8i 50 % khi st dung cong thirc Andersen. Déi voi hdu hét cac vat ligu, ndng 40 tal 0 &m
twong d6i 45 % s& thdp hon tir 5 % dén 10 %.

6.1.3.7 Thiét b| theo d&i céc didu kign thir nghigm

Thiét b do va céc bd phan ghi lal c6 khd nang theo ddi dinh ky hodc lién tyc céc didu kign
thir nghiém xac dinh v&i gi¢i han sai léch nhw sau:

- nhigt d¢: 0,1 °C;

- 49 &m twong déi: 1 %;

- mirc 49 trao ddi khong khi: 3 %;
- tée 46 khong khi: 0,05 m/s.

8.2 Hé théng Idy mau khong khi
6.2.1 Quy d|nh chung

Hinh 5 dua ra nguyén Iy mat hé théng Idy mau dé xac dinh ndng dd formaldehyt clia khang khi
trong budng. Ong I&y mAu phai dwgc dit tai dwdng khong khi ra hodic g3t bén trong budng,
gén sat dwdng khong khi ra.

Céc hé théng Iy mAu khac c6 thé dugc sir dung, mién 1a n6 c6 thd dwa ra dugc cac két qua
twong drong.
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CHU DAN

1 éng lay mAu 5 méy bom I4y mau khi

2 binh syc khi 6 ddng hd do dong khi

3 binh hép thy silica 7 dbng hb do khi co nhigt ké

4 van didu chinh déng khi 8 adng hd do &p suét khong khi

Hinh 5 - Vi dy mgt hé théng 14y miu dé xac dinh ndng d§ formaldehyt trong khéng khi

6.2.2 Thiét bj, dung cy
Hé théng 14y mau khdng khi gdm cé cac b phan sau, dugc dwa ra trong Hinh 5.

6.2.2.1 Binh syc khi, hai binh, dung tich 100 ml, chira nwéc d& hép thy va sau d6 xac dinh
formaldehyt (2).

6.2.2.2 Binh hép thy silica, 4& lam kho khéng khi (3)

6.2.2.3 Van didu chinh déng khi, (4).

6.22.4 May bom Iy miu khi (5).

6.2.2.5 Dbdng hd do déng khi (6)

6.2.2.6 Ddng hd do khi (c6 mdt nhiét ké) d& do thé tich khéng khi (7).
6.2.2.7 Ddng hd do &p sult khong khi (8).

6.3 Thiét bj phan tich héa hoc

6.3.1 Thiét b| quang phd, cuvet c6 chiéu dai quang It nhét 14 50 mm va c6 kha ning do
@6 hép thy tai buéc séng 412 nm.

6.3.2 B& &n nhigt, co kha nang duy trl dugc nhiét d3 (60 1) °C.
6.3.3 Binh dinh mi¥c, sau binh, dung tich 100 ml (84 higu chu#n tai 20 °C)

6.3.4 Binh djnh mirc, hai binh, dung tich 1000 mi (34 higu chudn tal 20 °C)
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6.3.5 Pipet dang bu, dung tich 5 ml, 10 ml, 15 ml, 20 ml, 25 ml, 50 ml, 100 ml (da higu chun
tai 20 °C).

6.3.6 Micro buret

6.3.7 Binh, sau binh, dung tich 50 ml, c6 nit day

8.3.8 Can, c6 kha nang can chinh xac dén 0,001 g.

6.4 Thibt bj dé kidm tra mrc 43 trao déi khong khi

6.4.1 Ddng hd do khdng khi

6.5 Phdng én dinh

Phéng c6 kha nang duy tri tai dd &m twong ddi (50 & 5) % va nhigt 49 (23 £ 1) °C va c6 mirc ab
trao @i khng khf it nhét 14 1/h.

7 Méu thiy
7.4 Liy miu

Ly mdu va cit mu thi dwgc tién hanh theo TCVN 11903 (ISO 16999). Néu miu thir
chwa cén 8n dinh va thir nghigm ngay, thi can diing nylon bgc kin va chi dugc leu giw téi da trong
7 ngay.

7.2 Kich thwée

Mau thir c6 chidu dai va chidu rong Ia (0,5 + 0,005) m.

7.3 S6 lwgng miu thiv

Dién tich b& m&t mau thl phai 14 1 m2, thudng s dyng hal m&u thir c6 kich thwdc 12 0,5 m x 0,6 m.
7.4 Ondjnh

Méu thr dwoc &n dinh trong (15 + 2) ngay tal nhigt dd (20 + 2) °C va do 4m twong @6i (65 £ 5) %.
Cac m3u thir d& dwoc én dinh phal @&t cach nhau it nhat 25 mm va & vj tri sao cho khdng khi

. ¢6 thé ty do Iwu thdng trén tht ca cac bd mat. Khong khi trong phong 8n dinh phai dugc thay déi
it nhét 14 1/h. Néng do formaldehyt clia khéng khi trong phang &n dinh khong dugc vuet qua
0,10 mg/m? khi do theo Didu 9.

CHU THICH Phong thdng khi kém cling c6 thé duoc ding néu si dyng hg théng lam sach khdng khi dé
duy tri ndng @6 mirc ndn < 0,10 mg/m?

7.5 Boc canh miu thir

Sau khi 8n dinh, mdt phén canh clia m&u thir dwec boc bing bing keo nhdm ty dinh sao cho ty 18
gitra chidu dai I cia mdt canh h& (khong boc) va dign tich bd mat A 1a khong ddi,

16
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v6i 14 = 1,5 m/im2 D81 véi cc Kich thuéc duge quy dinh trong 7.2, cac canh ting miu thir dwec
boc kin 12 1,25 m va khéng boc kin 12 0,75 m.

CHU THICH  V&i ty 1§ khang ddi /A = 1,5 m/m?, phan trim dién tich cac canh h& c6 lién quan dén
dign tich b& mat phy thuge vao chidu day mu thir, dugc dwa ra trong céc vi dy sau:

Chidu day tAm Phan tram din tich c4c canh hé
10 mm 15%
19 mm 28%
32mm 48%

Vat ligu 1am van san chi dugc thir nghigm & mat trén. Co thé thyc hign didu nay bing cach dan
mét dwéi hai mau thir véi nhau hodc boc kin mét dwéi mau thir véi bang keo nhém. Trong cé hai
trirng hop nay, tét ¢ céc canh phai dugc boc kin bing bing keo nham.

8 Cach tién hanh

8.1 Quy djnh chung

Truéce khi st mau thir vao budng, phai thiét 14p dugc cac didu kign thir nghiém chinh xac va do
dugc ndng d6 formaldehyt “murc ndn” trong budng tréng.

8.2 Pidu kign thir nghigm

Céc didu kién sau phai dugc duy tri trong buéng trong suét qua trinh thir nghigm:

- nhigt ao: (23£0,5) °C;

~ 9 &m twong ddi (50 + 3) %;

— hé sb chét tai (1,0 £ 0,02) m¥m3,;
—  mirc d9 trao d8i khang khi (1,0 £ 0,05)/h;

- téc d6 khdng khi trén bd m3t mAu thir (xem 8.3.5) (tir 0,1 @én 0,3) mis

8.3 Kiém tra céc didu kign thir nghigm
8.3.1 Ngudn cp khéng khi sach ciia budng thir nghigm

Khi xac dinh theo iéu 9, ham Iwgng formaldehyt clia khong khi dwgc dua vao trong budng
khdng dwec virgt qué 0,006 mg/m?.

8.3.2 D§ kin khi ctia budng thir nghiém

D& tranh mét kiém soat sy trao @di khong khi do xam nhép clia khdng khi ngodi méi trwéng,
budng thir nghigm phai dugc van hanh & ap suét cao hon ap suét khi quyén mot cht.
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D9 Kin khi phdi dugc kiém tra dinh ky, bing cich do sy chénh &p suét hodc bing cach
50 sanh ddng thai téc do dong tai dwémg vao va dudng ra, holic bing céch do 49 lodng ra clia
khi chi thi.

Budng thir nghigm dugc coi la cb dii d9 kin khf néu dép ég It nhat mot trong nhirng yéu ciu sau:

- D§ ré ri khéng khi nhé hon 10214n thé tich budng trén pht tai 4p suét dw 1000 Pa.

- Sy chénh léch dong khdng khi dudng vao va dwdng ra nhd hon 10 %.

- Sir thu héi trong budng dat > 90%.

CHU THICH Di8u nay c6 thé dwgc xac dinh bing cach a3t mdt I nhd chira formaldehyt vao trong budng,
xem Thu myc tai figu tham khao [9].

8.3.3 Hg thdng kidm soét nhigt ag va dd 4m twong aéi

Kidm soét nhigt do bing cach dat budng thix nghiém tai noi c6 thé n dinh dwoc dén nhigt 4o
thich hep hogic béing cach didu chinh nhigt d¢ trong budng.

Trong trudmg hop 4p dyng céch the hal, véch budng phai dugc céch nhidt tét @& sw ngwng ty 4m
khéng xdy ra trén b& mt bén trong ciia budng.

Kidm soat a9 &m twong déi béing cach didu chinh @6 4m bén ngoai clia ngudn khong khi sach
hogc didu chinh d6 4m bén trong clia khang khi trong budng. Trong treong hop 4p dung cach
thir hai, c&n cAn trong d& sy ngung ty hodc héa byi clia nudc khdng x3y ra bén trong budng.
Nhigt a9 va do &m twong déi phai dwec theo dbi lién tyc hoic dinh ky va khong phy thudc vao hé
théng &n dinh khong khi. Cac cam bién phai dwec a3t tai vj tri dai dién bén trong budng.

Sau khi nap m&u vao budng, phai ghi lai bét ky sy sai Iéch ban diu nao clia nhiét do va a6 4m
trong adi do khang khi ngoai méi trwdng va cac mAu thi chua dugc én dinh gay ra.

8.3.4 Sy trao dbi khéng khi

Anh huéng ciia mirc @9 trao @di khong khi phai dwoc kiém tra dinh ky bang cach sir dung
ddng hd do khi @& duec higu chudn.

8.3.5 Téc dp khong khi trong budng

Truéc khi tién hanh thie nghiém, téc 66 khong khi trong budng chira mAu thir phai duorc dat tai gié tr
tur 0,1 m/s aén 0,3 m/s, do tal vi trf dai dign cach b& mat mAu mot khodng khong 1én hon 20 mm.

. Thiét bi do téc a6 kiéu day nhigt hogic thiét b] do téc a0 kidu mang d& higu chudn trong khoang tir
0 m/s dén 0,5 m/s Ia thich hep cho phép do téc @ khong khi. Téc dd khang khi phai dugc do
it nhét tai hai vj trl trong budng.

8.4 Chudn bj budng

Cai a3t cac didu kign cla budng theo 8.2. Viéc x4c dinh (xem 8.8) ndng dd formaldehyt
trong budng tréng (“mirc ndn”) phai dwoc thwc hign khdng it hon 1 h sau khi thiét 1ap duoc cac
didu kign thir nghigm theo 8.2.
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Néu ndng do formaldehyt mirc ndn ciia budng 1a 0,006 mg/m® hogic thédp hon, budng c6 thé
tién hanh thir nghiém véi miu thir.

Néu ndng 4o formaldehyt mirc ndn clia budng I&n hon 0,006 mg/m?, cac gidi phap sau
phai drgc xem xét:

- L&p mot bd loc bing nhdm oxit hoat tinh d& loai bd formaldehyt tir khong khi cip vao.

- Lam sach tét c& cac b& mjt bén trong budng, sau d6 loc bing cach chay thir nghigm véi
budng tréng.

8.5 Quy trinh nap miu thir va bit diu

Trong khodng thi gian 1 h sau khi hoan thanh qué trinh 3n dinh mAu thir, dét chang vao trong
budng. Mau thir phai dugc dat thang dirng va gan gitra budng, véi bd mat mau thir song song voi
huéng clia dong khdng khi, va dat cach nhau it nh&t 200 mm, xem Hinh 1, Hinh 2 va Hinh 3.

8.6 LAy mu khong khi va phan tich

Thém It nhat 25 ml nwéc vao hal binh syc khi va ndi ching véi thiét bj (xem 6.2 va Hinh 5).
Binh ky l4y mau khdng khi ti» budng bing céach cho it nh4t 120 | di qua binh syc khi , véi téc dd
khodng 2 Umin. Khdi lwgng dung dich hép thy phdi dwgc xac dinh sau mdi 1an 1y mau.
Néu khéi lvgng hao hyt 16n hon 3 % thi phéi tién hanh higu chinh. Tron hdn hep trong hai binh
syc khi v&i nhau va sau d6 ding mét pipet Iy 10 ml tirng dung dich hép thu vao trong binh
dung tich 50 ml va thém 10 ml dung dich acetyl aceton (xem 5.1) va 10 ml dung djch amoni
accetat (xem 5.2). Nat binh lai va xac dinh ham lwgng formaldehyt clia dung dich theo
Didu 9.

Tha tich khong khi dwgc Iy phy thugc vao ndng do formaldehyt cia né. Véi phép do quang phd,
quy trinh dwgc mé ta phia trén 1a thich hgp cho néng df Ion hon 0,005 mg/md. Khi xac djnh
ndng d formaldehyt it hon, phai tang thé tich khdng khi dwgc 14y valhodic gidm thé tich
dung dich miu khdng khi. 3 nhay clia phép phan tich cling c6 thé duoc ting lén bing cach
sl dyng phép do huynh quang cla chét phan tng (diacetyldihydrolutidin) thay thé cho phép do
quang phd. Ngoai ra, khdi lrgng hao hyt clia dung dich hip thy phai dugc x4c dinh bing cach
can va phai ddm bao c6 mirc nwéc vira dli cao hon éng ndi binh syc khi.

8.7 Chu ky thir nghié¢m

Khong 14y mau vao ngay dAu tién clia thir nghiém, sau d6 tir 2 ngay dén 5 ngay tién hanh ldy méu
thir mdt ngay hai lan. Khoang thdi gian gita hai 1An 14y mau phai 16n hon 3 h.

Vige 1y mlu c6 thé dirng lai tai bt ky thei didm nao sau ba ngay dhu tién néu dat dwoc
trang thai &n dinh. Trang thai &n dinh dugc xac dinh khi dd lgch gia ti
trung binh clia ndng do formaldehyt do dwgc & bdn IAn cudi va gia trj cao nhat hosic thip nhat
trong subt thai glan d6 12 nhd hon 5 % hodc 0,005 mg/m3, tirc 1a:
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- gié tr] trung binh: v=(Bn +Bni +Bnz +Bn3)l4

- d6 lach d = @5 hép thy 16n nh&t [(v - Bs), (v - Bu.1), (v - Ba-2), (¥ - Bas)]
- trang thai én djnh khi: d x 100/v < 5 %, hodc d < 0,005 mg/m*

trong d6

B.  lagié tr do ndng a9 In cudi;
B,.i & gia trj do ndng d6 trwéc I&n cudi, v.v...;

Viéc Iy mu ¢6 thé dugc bd qua & mdt sb ngay nhét dinh (vi dy cudi tudn) nhung viéc xac dinh
trang thai 3n dinh phai dwoc kéo dai dé c6 thé nhan dugc ca bén 14n do cubi.

Néu khong dat dugc trang thai n dinh trong khoang thdi gian nam ngay ddu tién, viéc Idy mau
duoc gidm xuéng cdn mot I4n trong mot ngay cho dén khi dat dugc trang thai én dinh hogic
thir nghiém lién tuc trong 28 ngdy, sau d6 dirng thir nghigm lai.

9 Xdc djnh Irgng phét tén formaldehyt
9.1 Téng quan
Ham lwgng formaldehyt ciia dung dich ddi v&i tirng det Iy mau dugc xac dinh bing phép do

quang phd theo phuong phép acetyl aceton. Phuong phap phai c6 kha nang dua ra dwgc
gl&i han x&c dinh 12 0,005 mg/m?.

CHU THICH B8 nang cao 4% nhay phép phan tich, ham lugng formaldehyt cling c6 thd dugc xéc dinh bing
phép do huynh quang (xem Phy luc A), hodic sir dung phuong phép 2,4-DNPH trong TCVN 10736-3
(ISO 16000-3). Céc phuong phap nay ¢6 thé [a cin thiét néu thir nghiém vl vat ligu c6 mirc phat tan thip.

9.2 Nguyén tic

Phép xac dinh dya trén phan (g Hantzsch trong d6 formaldehyt phan (ng véi cac ion amoni va
acetyl aceton tao thanh diacetyldihydrolutidin (DDL), xem Hinh 6. DDL c6 d¢ hép thy cuc dai tai
buwérc s6ng 412 nm. Phan (rng 1a d4c trng cho formaldehyt (xem Thur myc tai liéu tham khao [1}).

o OH
) TS
2 CHyCOCH,COCH, + HCHO + NH,* »-GLHZO’ Hy CHy
Hy

Acetyl aceton  formaldehyt  ion amoni diacetyldihydrolutidin (vang)

Hinh 6 - S d3 phan irng ctia phwong phap acetyl aceton
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9.3 Cach tién hanh

Gia nhiét binh d& day kin (xem 8.6) trong 10 min trong bé& &n nhiét tai nhiét do (60 + 1) °C.
Sau d6 bdo quan dung dich tal nhigt o phong trong khoang 1 h, tranh &nh sang tryc tiép.
Sir dyng thit bj quang phd véi cuvet c6 chidu dai quang 50 mm (xem 6.3.1) d& xac dinh
d6 hép thy dung dich tai budc séng 412 nm so véi dung dich dbi chirng 13 nwéc.

C6 thd sir dung cuvet c6 chidu dai quang I6n hon, nhung trong tredng hop ndy nhirng cuvet
d6 s& dwa ra c4c dwdng chudin khac, cin thiét phai c6 mdt quy trinh danh gia da dwgc stra ddi.
C6 thé st dyng cuvet c6 chidu dai quang 10 mm mién I3 dat dugc gi¢i han dwéi 0,005 mg/m?.
Gia trj trdng dugc xac dinh song song, st dung modt dung dich dwgc pha ttr 10 ml nuéc,
10 m! dung dich acetyl aceton (xem 5.1) va 10 ml dung dich amoni acetat (xem 5.2) va cin
xem xét khi tinh ham lwgng formaldehyt clia dung dich mau.

8.4 Dwong chuin
9.41 Téng quan

Burimg chudn (xem Hinh 7) dugc thiét Iap tir dung dich formaldehyt tigu chuin, ndng 9 dung dich
duge xac dinh bing phép chudn d6 iod. Brdmg chudn nay dwgc kidm tra it nhét mdt thang mat an.

Céc quy trinh phan tich khac c6 thé dwgc dung d& xac dinh ndng dd formaldehyt trong dung dich
formaldehyt tiéu chu&n midn 12 c&c phwong phap d6 dua ra céc két qua twong duong véi cac
két qua thu duoc khi ding phrrong phap chuin dd iod. Di véi céc quy trinh phan tich khac duec
sir dung, c4c két qué thr nghigm va bio céo thir nghigm phai dwec phan loai thich hep va
quy trinh phan tich d& diing phai dwgc md ta that chinh xéc.
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C=fx(a,~a,)
CHU DAN
X @0 hdp thy, a;-a,
Y ndng d cla dung dich hi¢u chuén da pha lodng, C, x 10 mg/ml
Hinh 7 - Vi dy mgt dwéng chudn ciia formaldehyt dwec xac dinh béing phwrong phap acetyl
aceton (chidu dai quang 50 mm)
9.4.2 Dung djch tiéu chuin formaldehyt
Thuéc thie
~ Dung dich iod tiéu chudn ¢(lz) = 0,05 mol/l
- Dung dich natri thiosulfat tiéu chudn ¢(Na2S203) = 0,1 mol/l
~  Dung djch natri hydroxit tiéu chuén ¢(NaOH) = 1 mol/l
- Dung dich acid sulfuric tidu chudn c(H2SO4) = 1 mol/l
Céc dung dich phai dugc chudn hoa truéc khi sir dung.
- Dung dich hé tinh bt, 1 % theo khéi lvong

Pha loang i(hoéng 1 g dung dich formaldehyt (ndng do tr 35 % dén 40 %) trong binh
dinh mure dung tich 1000 ml, v&i nwéc dén vach dinh mirc. Néng dd formaldehyt chinh xac cia
dung dich nay dwec x4c dinh nhu sau.

Trén 20 ml dung dich tiéu chudn formaldehyt v&i 25 mi dung dich iod va 10 ml dung dich
natri hydroxit. Sau 15 min d& y&n tranh &nh sang, thém 15 ml dung dich acid sulfuric. Chudn d%
ngugc fod dw bing dung dich natri thiosulfat. Gan didm cuéi clia qua trinh chudn do, them
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vai giot dung dich hd tinh bdt lam chét chi thi. Tién hanh song song mét phép thi tréng diing
20 mi nwérc.

Néng d6 formaldehyt, Cucxo, tinh bing miligam trén Iit (mg/l), dugc tinh theo cang thirc (1)

Ciowo = (Vo - V) x 15 x ¢(Naz5205) x 1000/20 1)

trong d6:
v ' 12 thd tich dung dich chu&n d8 thiosulfat tidu t6n trong phép thi, tinh bing milit (ml);
Vo 1a thd tich dung dich chuiin 49 thiosulfat tidu tén trong phép thir tréng,

tinh béng millit (ml);

¢(Na2S203) 1 ndng d9 thiosulfat, tinh béng mol trén lit (mol/l);

CHU THICH 1 ml dung dich thiosulfat 0,1 mol/l twong &g véi 1 ml dung dich iod 0,05 mol/l va 1,5 mg
formaldehyt.

9.4.3 Dung djch higu chudn formaldehyt

Sir dyng gi4 tri ndng d§ dugc xac djnh trong 9.4.2, tinh thé tich dung dich c6 chira 3 mg
formaldehyt. Dung microburet chuydn dung dich ndy vao binh dinh mirc dung tich
1000 mi va d ddy nwéc dén vach dinh mirc. 1 ml dung dich higu chuén nay chira 3 pg
formaldehyt.

9.4.4 Xac djnh dwéng chuin

Diing pipet ldy 0 ml, 5 ml, 10ml, 20 ml, 50 ml hoac 100 ml dung dich higu chuin formaldehyt
(xem 9.4.3) vao binh dinh mrc dung tich 100 ml va @8 ddy nwdc dén vach dinh mire. 10 ml méi
dung dich pha loZing nay da dwgc phan tich bing phép do quang phd theo ciing mét quy trinh da
mbd ta & trén (xem 9.3). V& db thj cac gi4 tri hdp thy theo ndng d¢ formaldehyt, Cucwo (tlr O mg/mi
@én 0,003 mg/ml, xem vi dy trong Hinh 7). B3 déc, f;, tinh dugc theo bidu dd, tao ra bing cach vé
hoc béng tinh ton.

9.5 Tinh lwgng formaldehyt thu dwgc trong binh syc khi

Khéi legng formaldehyt m trong hén hep khang khi dugc 14y ra tir binh suc khi, tinh bing miligam
(mg), dugc tinh theo cang thirc (2): *

m=(a,-a,)xfxV,, 2)
trong do:

a, la 46 hép thy clia dung dich ti binh syc khi;

a, 1a dd hép thy clia dung dich tréng (xem 9.3);
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f 13 @6 dbc clia dwdmng chudn dung dich formaldehyt tidu chun, tinh bing miligam
trén mililit (mg/mi)
Vsol 13 thé tich dung dich thu dugr, tinh bng mililit (m!).

9.6 Tinh Iwgng phét tan formaldehyt

Lugng phét tan formaldehyt B tir tAm vén g8 nhan tao dwgc thir nghigm dwgc coi nhu ndng 66 clia
khéng khi trong budng, tinh bing miligam trén mét khéi (mg/m?), dugc tinh theo cong thire (3):

B =m/Vur @
trong d6:

m 1 khéi lvgng formaldehyt thu dwgrc, tinh bing miligam (mg);

Vaie 12 thé tich mau khéng khi, tinh bing mét khdi (m?).

Thé tich khdng khi dugc Iy phai chinh xéc dén nhiét d9 tidu chuén 23 °C (296 K) va 4p sult
khdng khf tigu chuén 1013 hPa,

Quy trinh ldy m&u va céch tinh tham khao theo TCVN 10736-3 (ISO 16000-3).

10 Xéc dinh gi4 trj phat tan tai trang thai én djnh
Khi dat dwoc trang thai 3n dinh (xem 8.7), gi4 trj phét tan formaldehyt 1 trung binh clia bén Ian do
ndng d cubi cung.

Néu trang thai n djnh khong dat dugc trong 28 ngay thir nghiém, thi khong cin ghi lai gia trj
phét tan formaldehyt. Trong trudng hop nay, gia trj trung binh cta bén I4n do néng dd cubi ciing
dugc ghi lai la “gia trj phat tan formaldehyt tam th&i” va sau d6 ghi lai “khéng dat dwgc trang thai
én dinh".

11 Bidu thj két qua

Gi4 trj phét tan tai trang thai dn dinh duwec tinh biing miligam trén mét khéi (mg/m?), 1am tran dén
0,01 mg/m?. Chu ky thir nghiém (theo gi&) nhim thiét 14p duoc gia tri phét tan tal trang thai
&n dinh phéi dugc dwra ra trong ngosic sau gid trj.

12 Béo céo thir nghiém

Béo céo thir nghiém phéi theo TCVN 11903 (ISO 16999). Ngoai ra, bio céo thir nghiém con phai
bao gdm céc thdng tin sau:

a) logi budng (tdy chon);
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b) tén cia nha san xuat, ngdy va dja diém san xuit, cling nhw cach thirc van chuydn cla
san phdm, cach xi¥ Iy gilra lic nhan tai phong thi nghlém va luc bit dAu thir nghigm,
néu thich hop;

c) ngay bét dAu va két thic qua trinh n djnh so bg;

d) ngay bat dAu va két thic quy trinh thir nghism;

&) md ta ngén gon céc didu kign thir nghiém va quy trinh phan tich a3 ding;

f) gia trj phéat tan tal trang théi 3n dinh, dwgc tinh bing miligam formaldehyt trén mét khéi
(mg/m?);

g) S6 gitr bit budc dd dat duqc gia tr phat tan tai trang thai 6n dinh;

h) mé ta cac hang myc thém [vi dy b4o céo v3 quy trinh khdng phit hop véi tidu chudn nay].
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Phy lyc A
(Tham kh&o)

Quy trinh phén tich xac djnh ham lwgng formaldehyt béing phép do huynh quang

A1 Thuéc thir
Trong qué trinh phan tich, chi sir dung thudc thir va nwéc co cép tinh khiét phan tich.

A1.1 Dung djch acetyl aceton

Hut 4 ml acetyl aceton vao binh dinh mirc dung tich 1000 ml, thém nwéc dén vach dinh mire.

A.1.2 Dung dich amoni acetat
L4y 200 g amoni acetat, hoa tan véi nwéc trong binh dinh mec dung tich 1000 mi dén vach dinh mec.

C6 thé sir dyng cac dung dich c6 sdn trén th trudmg..

A.2 L&y miu khdng khi va phan tich

Thém méi 25 ml nwéc vao hai binh syc khi. LAy khdng khi tir budng biing cach cho ft nhét 30 | di qua
binh syc kht, véi téc a8 tir 1,5 Umin dén 2,0 Umin . Tron hdn hep trong hai binh suc khi véi nhau va
sau dé ding pipet thém 10 mi tirng dung dich hép thy vao trong mét binh dung tich 50 ml va thém
10 ml dung dich acetyl aceton (xem A.1.1) va 10 ml dung dich amoni accetat (xem A.1.2).

Gia nhigt binh da day kin trong 15 min trong b& &n nhiét tai nhigt d6 (40 + 1) °C. Sau d6
béo quan dung dich tai nhiét d phong trong khoang 1 h, trénh 4nh sang tryc tiép. Gia ti tréng
dwogc x4c dinh song song, si¥ dung mét dung dich dwgc pha tir 10 ml nwéc, 10 mi dung dich
acetyl aceton va 10 ml dung djch amoni acetat va cin xem xét khi tinh ham Iwong formaldehyt clia
dung dich mau.

A3 Thiét bj phan tich héa hoc

£:3.1 Thiét bj quang phé do huynh quang

A.3.2 B& 8n nhidt, c6 kha ning duy trl dwoc nhigt dd (40 £ 1) °C.

A3.3 Binh djnh mi¥c, dung tich 1000 ml (& hidu chudn tai 20 °C)

A.3.4 Pipet, dung tich 1 ml, 3ml, 5 mi, 10 ml, 20 m! va 50 ml (44 hiéu chuan tai 20 °C).

A3.5 Binh djnh mirc, dung tich 100 ml (da hiéu chun tai 20 °C)

A.3.6 Binh c6 niit day (dung tich 50 ml )

A3.7 Cin, c6 kha nang can chinh xac dén 0,1 mg.
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A4 Dudng chudn
A4.1 Téng quan

Pudng chudn duge thiét 18p tir dung dich formaldehyt, ndng 46 dung dich dwgc xéc dinh bing
chudn @9 lod. Budng chuéin dwgc Kidm tra it nh&t mot tudn mot 1dn.

A.4.2 Dung dich tigu chudn formaldehyt'

Dung dich formaldehyt d& tién hanh thi nghiém dwgc thyc hign bing cach dé 1,000 g
formaldehyt v&i nwéc vao trong mdt binh dinh merc dung tich 1000 ml, thém nuéc dén vach
dinh mirc. 1 ml dung dich nay cé chira 1 mg formaldehyt.

A4.3 Dung djch higu chuin formaldehyt

Chuyén 1 ml dung dich liau_ chudn formaldehyt vao trong binh dinh mec dung tich
1000 ml, thém nwéc dén vach dinh mire. 1 ml dung dich ndy c6 chira 1 ug formaldehyt.

A.4.4 Xac djnh dwdng chudn

Dung pipet I4y 1 ml, 3 ml, 5 ml, 10ml, 20 ml hoZc 50 mi dung dich higu chuin formaldehyt (xem
A.4.3) vao binh dinh mirc dung tich 100 ml va d& ddy nuéc dén vach dinh mirc.

10 ml mdi dung dich pha lo&ing ndy dwgc db vao trong mét binh dung tich 50 ml va thém 10 ml
dung dich acetyl aceton (xem A.1.1) va 10 ml dung dich amoni acetat (xem A.1.2).
Gia nhigt binh da day kin trong 15 min trong b &n nhiét tai nhigt dd (65 & 2) °C. Sau do
bdo quan dung dich tal nhigt 5 phong trong khoang 1 h, trénh anh séng tryc tiép. Cudng do
huynh quang dugc xéc dinh tai bwdc séng kich thich A,= 410 nm va bwéc séng phét tan
A= 510 Nm. V& d8 thj cac gia trj crong d theo ndng dd formaldehyt, ttr O pg/mi dén 1 pg/mi.
Do dée dwgc tinh theo biéu @3, tao ra bdng céch v& hodic bing tinh toan.

A5 Tinh lwgng formaldehyt b} hp thy va lwgng phét tén formaldehyt

Xem 9.5 va 9.6,
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