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L&i néi dau
TCVN 11899-4:2017 hoan toan twong dwong voi 1ISO 12460-4:2016.

TCVN 11899-4:2017 do Ban k¥ thuat tiéu chuan qudc gia TCVN/TC89
Van gé nhan tso bién soan, Tdng cuc Tiéu chuan Do ludng
Chét lwgng d& nghi, B Khoa hoc va Cong nghé cong b,

TCVN 11899 (ISO 12460), Van gé nhan tao — Xac dinh ham lwong
formaldehyt phat tén, gdom tiéu chudn sau:

- TCVN 11899-4:2017 (ISO 12460-4:2016), Phén 4: Phuong phép
binh hat 4m.

B0 (ISO 12460), Wood-based paneis — Determination of formaldehyde

release, can cac phan sau:
- IS0 12480-1, Part 1: Formaldehyde emission by the 1-cubic-metre chamber method
- IS0 12460-3, Part 3: Gas analysis method

- IS0 12460-5, Part 5: Extraction method (called the perforator method)



TIEUCHUANQUOC GIA TCVN 11899-4:2017

Vén g6 nhan tao - Xac dinh ham lwgng formaldehyt phat tan -
Phan 4: Phwong phap binh hat 4m

Wood-based paneis — Determination of formaldehyde release -
Part 4: Desiccator method

1 Pham vi ap dung

Tiéu chuén nay quy dinh phwong phap binh hat dm dé xac dinh ham lugng formaldehyt phat tan ti van
dam, van soi, gb dan, van dam dinh hudng (OSB) va van san gé.

2 Tai liéu vién dan

Céc tai liéu vién dan sau day rat can thiét cho viéc ap dung tiéu chudn nay. D6i voi céc tai liéu
vién dan ghi ndm céng bé thi ap dung ban dwoc néu. Déi véi cac tai liéu vién ddn khong ghi nam
cong bd thi ap dung phién ban mai nhét, bao gém ca cac stra ddi, bd sung (néu co).

TCVN 11903 (1ISO 16999) Van gé nhén tao ~ Ly méu va cat méu thoy

3 Nguyén tic

Ham lwong formaldehyt phat tan dwoc xac dinh bang cach dat mau the da biét dién tich bé mat
vao mot binh hat 4m tai nhiét @3 duoc kiém soat va do lwong formaldehyt phat tan bi hap thu
trong thé tich nuwéc xac dinh trong khoang théi gian 24 h.

4 Thubc thi

Trong qua trinh phan tich, chi st dung thudc thir cdp phan tich, va nwéc cit hodc nwdc di
kh(r khoang ho#c nwéc ¢6 dd tinh khiét twong dwong, tri khi ¢é quy dinh khac.

4,1 Dung djch acetylaceton-amoni acetat,

Hoa tan 150 g amoni acetat (C;HiO;NH,) véi 800 ml nwéc trong binh dinh mirc mot vach
dung tich 1000 ml (5.8). Thém 3 ml axit acelic bang (C,H40;) va 2 ml acetylaceton
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(pentan-2,4-dion, CsHgO,) va khudy déu thanh dung dich. Thém nwéc dén vach dinh muc.

Trong qua trinh bdo quan, tranh dé dung dich tiép xuc véi anh sang. Bo dung dich da pha sau 3 ngay.

4.2 Dung dich iod tiéu chuan, c(l;) = 0,05 mol/l.

Chuan hoa dung dich trudc khi st dung.

4.3 Dung dich tiéu chudn natri thiosulfat, c{Na,S,0,) = 0,1 mol/l.

Chuén hoa dung dich trivére khi siv dung.

4.4 Dung dich tiéu chuin natri hydroxit, c(NaOH) = 1 mol/l.

Chuan hoa dung dich trwée khi st dung.

4.5 Dung dich tiéu chudn axit sulfuric, ¢(H,S0z) = 1 mol/l.

Chudn hoa dung dich triede khi s dung.

4.6 Dung dich hé tinh bét, 1 % theo khdi lvgng.

5 Thiét bi, dung cu
Thiét bi, dung cu th&¥ nghiém thang thuwéng, va céc thiét bi, dung cu sau:
5.1 Binh hat 4m bding thay tinh, ¢6 dung tich kin {11 £ 2) 1 ¢6 th& cé tdm d& (5.2) dé dong kin.

5.2 Lwoi diy hodc tdm d&, lam bing day thép khéng gi c6 dwdng kinh (240 + 15) mm,
khoadng céach gitra cac doan day song song khdng nhd hon 15 mm (xem Hinh 1).

5.3 Dia thuy tinh thiéu két, hinh tron co dwdng kinh trong (115 2 1) mm va s&u (60 + 2) mm.

5.4 Gia d@ mau, lam bang day thép khong gi, d& gi> miu thir dirng thdng trong binh hat am
(xem Hinh 2).

5.5 Dung cu do nhiét 45, vi du cap nhiét nglu, cé kha nang do nhiét d6 véi gidi han sai s 1a
+ 0,1 °C, dwgc dit bén trong binh hut &m (5.1), binh hat &m nay dwoe dinh vi lién ké cac binh
hat &m ¢é chira mau thi.

5.6 Thiét bi do quang phd, c6 kha nang do do hip thu tai budc séng 412 nm. Trong cac
tredng hop binh thudng, nén s dung cuvet cé chidu dai quang it nhat 50 mm va bét budc
st dung cuvet cé chidu dai quang it nhat 50 mm d6i véi céc tdm cé mirec phat xa thép.
Phép xac dinh huynh quang ciing co thé dwoc s dung dé dat duoc déd nhay hon.

5.7 Bén cach thuy, c6 kha nang duy tri nhiét dé & (65 + 2) °C.
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5.8 Binh dinh mirc, sau binh, dung tich 100 mi.
5.9 Binh dinh mure, hai binh, dung tich 1000 ml.

510 Pipet dang béu, dung tich 5 mi, 10 ml, 15 ml, 20 ml, 25 ml, 50 ml, 100 ml hoac pipet
tw déng phu hop.

5.11 Micro buret hodc éng dinh lwong tw déng.
5.12 Binh cé nap diy, dung tich 100 ml.

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

6 M3u thir

6.1 L&y mau

Viéc 14y mau va c&t mau th&r phai tién hanh theo TCVN 11903 (ISO 16999).
Kich thirée tinh bing milimét

D24L0+15

Hinh 1 - Lwéi day bang thép khdng gi dé d& mau thk trong binh hat am
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1 day kim loai gil» mau thir nghiém

CHU DAN

2  mau thir
Hinh 2 - Vi du mét gia d& mau bing diy dé giir miu thir trong binh hat 4m

6.2 Kich thwéc
M3u thir, ¢6 chidu day, &, tinh bing milimet, cé chidu dai ta (150 ¢ 1,0) mm va chiéu rong la
(50 £ 1,0) mm.
6.3 Sb6 Irong mau thiv
S6 lwong mAu thie duoc xac dinh boi tdng dién tich bé mat miu thér. Tdng dién tich cac mat canh,
m&t bén va bé mat tét nhat 13 bing 1800 cm?.
6.4 S04 tan the phat tan
Thér nghiém phat tan phai duoc tién hanh hai 1an song song.

CHU THICH Déi vei sy kiém soat ndi bd dinh ky, c6 thé chAp nhéan chi tién hanh mat thir nghiém phat tan
don lé.

Sw chénh léch vé két qua thir nghiém phat tan gitra hai 1an phai ndm trong khoang 20 % gia tri
trung binh cong cac két qua, néu khdng dwoc, thi phai tién hanh thir nghiém phat tan Ian the ba.
6.5 On dinh

M3u thir dwoc 6n dinh trong 7 ngay hodc dén khi dat dwoc khdi lwong khéng dbi trong méi truérng
¢6 dd am twong ddi trung binh (65  5) % va nhiét do (20 + 2) °C.

Khdi lwong dwoe coi la khong dbi khi chénh léch két qua gitva hai lan can lién tiép, dwoc tién hanb
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cach nhau 24 h khong vuot qua 0,1 % khéi lvong mau thir.

Cac mau thir d3 dugce dn dinh phai dat cach nhau it nhat 25 mm va & vi tri sao cho khdng khi cé
thé tw do lwu théng trén tat ca cac bé mat.

Khi ham lwgng formaldehyt trong méi tredng cao, cac méu thir c6 ham lwong formaldehyt thap sé
hap thu formaldehyt tir méi treéng. Nén phai can than @& tranh cac diéu kién nhw vay trong suét
qua trinh bao quan va dn dinh bang cach st dyng hé thdng loai bd formaldehyt hodc béng cach
duy tri cac thé tich mau thlr thdp trong phong. Ham lweng formaldehyt trong méi treong dugc
xac dinh béng cach dat dia thuy tinh thidu két (5.3) chia 300 ml trong méi trwdng dn dinh trong
24 h, va tién hanh phan tich dung dich thu dwoc. Ham lwong formaldehyt ti da trong mdi trudng
phai nhé hon mirc phat tan danh nghia clla mau th¢ (vi du khi cac miu thlr dwoc cit tir
mot miéng cé mire phat tan dy kién 12 0,3 mg/l, ham lwong formaldehyt trong méi trwdng phai
thap hon 0,3 mg/l).

7 Cach tién hanh

7.1 Chuén bj binh hat im

7.1.1 Céc binh hGt dm m&i

Cac binh hat 4m méi va céc binh da dwoc st dung cho cac muc dich khac ngoai viéc xac dinh
ham lyong formaldehyt phai deoc lam sach hoan toan.

7.1.2 Trwédc méi lan xéac dinh

Rira sach binh hat &m (5.1) va dia thuy tinh (5.3) bang nwéc va sdy khd ching treéc mdi fan
xac dinh. D& (300 # 1) ml nwéc tai nhiét do (20 £ 1) °C vao trong dia thuy tinh (5.3) va dat vao gilva
day binh hat dm. D&t tim d& 1am bang ludi thép (5.2) trén dia thuy tinh bén trong binh hat am.

7.2 Didu kién thiv nghiém

Pat binh hat dm trén bé mat khong bi rung trong mdi trudng ¢6 khd nang duy tri nhiét dé
khéng khi bén trong binh hat Am & (20 £ 0,5) °C.

7.3 Pinh vi miu tho

D3t cac mau thlr, khong dé tréng bat ky ché nao, vao trong gia d& mau (5.4) trwdc khi dat mau
va0 bén trong binh hit dm. Dat gia d& mau ¢ chira cac mau thlr bén trong binh hat dm tai gikra
tAm do lam bang lwéi thép dé noé ndm ngay phia trén dia thuy tinh.
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7.4 Theo déi diéu kién thir nghiém
7.41 Nhiét dd

Chuan bi mot binh hat dm (5.1) dwoc kiém tra nhw quy dinh trong 7.1.2 nhung khéng chira
méau thi, va gan binh véi dung cu do nhiét 66 (5.5). Theo déi nhiét 46 bén trong binh hat &m
lién tuc, hodic tai cac khodng théi gian do giba hai 1an lién tiép cach nhau khdong qua 15 min, va

ghi lai nhiét @6 trung binh trong sudt thdi gian th&r nghiém.

Ngoai ra, ¢o thé theo doi nhiét do bing cach dit dung cu do nhiét @4 (5.5) trong mdi truéng
th& nghiém lién k& v&i binh hat 4m.

7.4.2 Ham lvong formaldehyt trong moi trwéng

S dung binh hit &m dwoc kiém soat theo (7.4.1), tién hanh do ham lugng formaldehyt trong
mai tredrng thir nghiém. Ham lwong formaldehyt téi da trong méi trieéng c6 thé chip nhan duoc fa
0,05 mg/l.

7.5 Théi gian thir nghiém

Thi gian thir nghiém phai la 24h + 10 min.

7.6 Thu miu

Trén k¥ dung dich formaldehyt cé trong dia thuy tinh. Rla binh dinh mic mat vach dung tich
100 mi (5.8) bdng dung dich formaldehyt nay va sau d6 a4 dung dich formaldehyt Gén vach
dinh mirc. Day binh bang ndp thuy tinh. Néu mau thir khdng dugc phén tich ngay, bao quan
méu thir tai nhidt d6 tir 0 °C dén 5 °C trong thoi gian khéng qua 30 h.

St dung quy trinh twong tw @& xac dinh ham lvgng formaldehyt trong mdi truéng.

8 Xac dinh ham lwong formaldehyt

8.1 Téng quan

Xac dinh ham lugng formaldehyt clia dung dich dang nudc bang quang phd theo phuong phép
acetylaceton.

8.2 Nguyén tac

Phép xac dinh dwa trén phan (*ng Hantzsch trong do formaldehyt phan (rng véi cac ion amoni va
acetylaceton sinh ra diacetyldihydrolutidin (DDL). DDL ¢6 dd hép thu lén nhét tai budc song
412 nm. Phan tng 1a dac treng cho formaldehyt (xem Thw muc tai liéu tham khao [1]).
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8.3 Cach tién hanh

Dung pipet (5.10) ldy 25 ml dung dich formaidehyt phan tich cho vao binh dung tich 100 ml (5.12),
thém 25 ml dung dich acetylaceton-amoni acetat (4.1) va day nap binh.

Gia nhiét binh d3 déy kin trong 10 min trong bdn cach thuy (5.7) tai nhiét do (65 * 2)°C. Sau dé
bdo quan dung dich tai nhiét da 20 °C trong (60 * 5) min, tranh anh sang truc tiép, trudc khi
xac dinh sw hap thu cia dung dich tai budc séng 412 nm v&i nwdc 18 dung dich déi ching,
st¢ dung thiét bi do quang phd (5.6). St dung quy trinh twong ty dé xac dinh ham lwong
formaldehyt trong méi treong (7.4.2).

Néu sw hap thu t6i da xay ra tai buwée séng khac véi 412 nm, tat ca cac phép do, bao gom ca
hiéu chudn, cé thé dwoc thyc hién tai bwde séng nay.

8.4 Bwong chuan
8.41 Tong quan

Pudng chudn dwoc thiét 14p t¥ dung dich formaldehyt chudn, néng d6 dung dich dwgc xac dinh
bing phép chudn dd iod. Buwéng chudn duoc kiém tra it nhat mot thang mét 1an. Buong chuén
duoc xac dinh bang cach st dung phwong phép trong 8.4.2 hodc mét phwong phap twong dwong
thich hep.

Néu hiéu chudn hang thang cé gi4 tri thay dbi nhd hon 2 % so v&i gia tri trung binh, ¢ thé tang
thvi gian kiém tra duwérng chudn. Phai ghi lai tat ca thoi gian kiém tra gia tang.

8.4.2 Dung dich formaidehyt chuin

Pha loang khoang 1 ml dung dich formaldehyt (néng dd tir 35 % dén 40 %) trong mét binh
dinh m&c mdt vach dung tich 1000 ml (5.9) véi nwée, va lay day dén vach dinh mire.

Pé xac dinh ndng d6 formaldehyt chinh xac cta dung dich nay, tién hanh trén 20 ml dung dich
formaldehyt nay v&i 25 ml dung dich iod (4.2) va 10 ml dung djch natri hydroxit (4.4). D& yén trong
15 min, tranh 4anh sang, sau dé thém 15 ml dung dich acid sulfuric (4.5). Chudn dd ngugc iod duw
bang dung dich natri thiosuifat (4.3). Gan diém cudi ctia qua trinh chuén d, thém vai giot dung dich
hé tinh bt (4.6) 1am chét chi thi. Tién hanh song song mét phép thir trng dung 20 ml nwéc.

Ham lwong formaldehyt, tinh bang miligam trén lit (mg/l), p(HCHO), dwgrc tinh theo cong thire (1)

p(HCHQ) = (V, - V) x 15 x c(Na;S;03) x 1000720 (1)
trong dé:
c(Na3S;03) 1a ndng 88 dung dich thiosulfat (4.3), tinh bang mol trén it (mg/l);
14 fa thé tich dung dich thiosulfat (4.3) tiéu thu trong phép thir chudn @,

tinh bang mililit (ml);
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Vo la thé tich dung dich thiosulfat (4.3) tiéu thu trong phép thi: trang,
tinh b&ng mililit (m!);

CHU THICH 1 ml dung dich thiosulfat (4.3) 0,1 mol/l twvong (ng véi 1 ml dung dich iod (4.2) 0,05 molfl va
1,5 mg formaldehyt.

8.4.3 Dung dich formaldehyt hidu chudn
St dung gia tri néng dé dugc xac dinh trong 8.4.2, tinh thé tich dung dich c6 chtra 3 mg formaldehyt.

Dung microburet (5.11) chuyén dung dich nay vac binh dinh mic mét vach dung tich 1000 ml (5.9)

va |ay thém nwéce dén vach dinh mire; 1 ml dung dich hiéu chudn nay chira 3 ug formaldehyt.

8.4.4 Xac dinh dwéng chuan

Dung pipet dinh mirc (5.10) 1dy O m!, 5 ml, 10ml, 20 ml, 50 mi va 100 ml dung dich hiéu chudn
formaldehyt (8.4.3) vao tirng binh dinh mic mét vach dung tich 100 ml (5.8) va ldy thém nwéc dén
vach dinh mic. 25 ml mdi dung dich pha lodng nay dugc phan tich quang phd theo
quy trinh twong ty voi quy trinh mé ta & 8.3. Gia tri tréng dugc xac dinh song song, sir dung mét
dung dich dwoc tao ra tlr 25 ml nwéc va 25 ml dung dich acetylaceton-amoniacetat (4.1), dwoc
ding dé xac dinh gia tri hap thu dung dich hiéu chudn. V& db thj tr cac gia tri hép thy theo
néng @d formaldehyt, p (t&r 0 mg/l dén 3 mg/l). Do déc, f, tinh dugc theo biéu do, tao ra bang
céach thi ¢bng ho&c bing phan mém.

8.5 Xac dinh ham lwong formaldehyt trong dia thuy tinh théu két trong binh hat dm

Néng d6 formaldehyt G trong dia thuy tinh théu két trong binh hat &m cla c&c mau thir, tinh bing
miligam trén lit (mg/l), dwgc tinh theo ¢cdng thire (2):

G=fx(o,~c,)x1800/A (2)
trong do:
a, la @ hép thu clia dung dich formaldehyt trong mdi tredng (7.4.2);
a, la 85 hap thu clia dung dich tir binh hat 4m ¢6 chira mau thir (8.3);
A la tbng dién tich tiép xuc cta mau thir, tinh bing centimét vudng (cm?),
f la d6 dbc clia dwdng chuan dung dich formaldehyt, tinh bdng miligam trén militit
(mg/l) (8.4.4).

9 Biéu thi két qua

Ham lvong formaldehyt tir m&u thlr dwoc tinh bang tdng lvong formaldehyt trong dra thuy tinh,
tinh bang miligam trén 1it (mg/l), va chinh x&c dén 0,01 mg/l.

Gia tri trung binh céng va hai (hoic ba) gia tri riéng déu phai duoc ghi lai trong bao céo thir nghiém.

14
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10 Béo cao thw nghiém
Bao cao thir nghiém phai bao gé‘)m.céc théng tin sau:

a) vién dan tiéu chuan nay;

b) tén va dia chi phong thir nghiém;

c) bao céo ldy mau theo TCVN 11903 (ISO 16999);

d} ngay bao cao thir nghiém;

e) loai va chiéu day (§) va khdi fugng riéng cla tém;

f) ngay ldy méy;

g) ngay xac dinh formaldehyt;

h) yéu cdu ky thuat san pham lién quan;

i) x@ ly bé mat, néulcb;

j} tén thiét bi dwoc st dung, trong tredng hop cé nhiéu thiét bi khac nhau dwgc phép

st dung trong tiéu chudn nay;
k) két qua thi¥ nghiém, biéu thi nhu da dwoc cong bb trong Diéu 9;
1) ham lvong formaldehyt trong mdi tredng dwec tinh theo 8.5;

m) tat ca cac sai khac so véi tiéu chuén nay.
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Thw muc tai liéu tham khao

[1] BELMAN 3. The fluorimetric determination of formaldehyde. Anal. Chim. Acta. 1963, 29
pp. 120-126.
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