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Keo dan g6 -

Xac dinh ham lwo'ng formaldehyde tw do
Wood adhesives -

Determination of free formaldehyde content

CANHBAO

Phwong phép kali cyanide va phwong phép séc ky 16ng quy djnh trong tidu chudn nay c6 sir
dyng ho4 chét, vat lidu ddc hal. Tidu chuin niy khéng ligt k& cic vin dé vé an toan (néu cé) lien
quan dén qu4 trinh st dung. Ngwdi st dyng hai phirong phép trén cé trich nhigdm thiét Iap cic
bwée thye hign an toan phu hep va xac djnh kha ning 4p dyng phwong phédp dya theo nhirng
giéi han @3 dwgc. quy djnh. (Xem TCVN 5507 : 2002 va TCVN 7289 : 2003 (ISO 3165 : 1976)).

1 Pham vi ap dung
Tiéu chudn nay quy dinh 4 phwrong phép xac djnh ham lwgng formaldehyde tir do trong céc loai keo
dan gé&:

- Phuwong phép hydroxylamin hydrochloride: dugc sl dyng dbi voi keo phenolic, bdng cach
chuln d6 dién thé trong dung dich diing dung méi nwéc hodic dung djch hieu co. Phirong phép
ndy &p dyng véi keo c6 ham Igng formaldehyde tir do t6i @a 15 % theo khél Irging. Véi keo c6
legng formaldehyde ty do tir 15 % @én 30 % theo khéi hergng, cAn phai didu chinh ndng d6 clia
c4c dung dich thd tich chuén trong phirong phép.

- Phwong phép sulfit: dwec s dung véi keo amino va keo furan. Phwong phép ndy 4p dung cho
céc loai keo 12'san pham ti¥ qua trinh triing ngung ure va melamin vé1 formaldehyde va keo furan
tir qué trinh triing ngung requ furfuryl véi formaldehyde ma khdng qua qua trinh bién tinh.

- Phuong phép kali cyanide (KCN): dwgc sir dung v&i keo ngung ty (keo dugc téng hop tir phan
{rng tring ngung), bao gdm keo ure, keo furan, keo melamin va keo phenolic, clng nhuw keo
h&n hop ho#c keo bién tinh tir nhirng loai keo nay.

- Phuwong phép séc ky 18ng: duoc st dung véi keo nhli twong, bao gdm céc loai keo nhl trong
acrylic, acrylonitri-butadien, carboxylated styren-butadien va polyvinyl acetat. Phurong phap xac
dinh nay cling cé thd 4p dung véi cac keo nhil twong clia nhirng thanh phan khéc. Khodng giéi
han phét hién ciia phirong phép nay 12 lugng formaldehyde tir 0,05 ppm dén 1§ ppm. Keo nhd
twong phai dwgc pha loéing d& dat gia tr nay.

CHU THICH: Ham legng formaldehyde ty do trong keo dugc xéc dinh theo tiéu chudn ndy la ham lugng thye té tal thei didm
thir nghlém. Gi4 trf ndy khdng ¢4 mé 1ién hé dinh lrgng véi ham lugng formaldehyde ty do trong va sau qua trinh sir dung.
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2 Tal ligu vién din

Céc tai liéu vién dén sau rt cAn thidt cho viéc &p dung tidu chudn ndy. D4 véi céc tal ligu vign
dén ghi n&m cang bé thi 4p dung phién ban dugc néu. BSi véi cac tai ligu vign dan khong ghi nam
cdng bé thi &p dyng phién ban méi nhét, bao gdm ca c4c siva ddi, bd sung (ndu co).

TCVN 2090 : 2007 (1SO 15528 : 2000), Son, vecni va nguyén liéu cho son vé vecni - Ly méu.

TCVN 4851 : 1989 (ISO 3696 : 1987), Nutc ding dé phén tich trong phong thf nghigm - Yéu céu ky
thuét va phuong phép the.

TCVN 7149 : 2007 (ISO 385 : 2005), Dyng cu thi nghiém béng thuy tinh - Buret.

TCVN 7151 : 2010 (ISO 648 : 2008), Dung cy thi nghigm béng thuy tinh - Pipet mét mic.

ASTM D2194-02 : 2012, Test Method for Concentration of Formaldehyde Solutions (Phuong phap ther
ndng db dung djch formaldehyds).

ASTM E180-99 : 1999, Practice for Determining the Precision of ASTM Methods for Analysis and
Testing of Industrial and Specialty Chemicals (Thyre hanh xéc dinh db chinh xéc cta phuong phép thie
ASTM cho phén tich va kiém tra hod chét cong nghigp va hod chét chuyén dung).

ASTM E682-92 : 2011, Practice for Liquid Chromatography — Terms and Relationships (Thyc héanh
phuong phép séc ky lng - Thuét ng@ va mdi lién hé).

3 Thuét ng(r va dinh nghia
Tiéu chuln nay st dyng cac thudt nglr va dinh nghfa néu trong TCVN 11568 : 2016 va cac {huét ng,

dinh nghfa sau:
3‘1

Formaldehyde ti do (free formaldehyde)
Formaldehyde & trang théi khong fién két hod hoc tdn tai dudi dang: formaldehyde, formaldehyde

dihydrat (dihydroxymethylen) hogc polyoxymethylen.

4 Phwong phéap thir

4.1 Lya chon phirong phép
Viéc lira chon phuong phép xéc dinh ham lugng formaldehyde ty do trong timg loai keo déh g8 duoc
trinh bay trong Bang 1.
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Bang 1 ~ Lia chon phwong phép

Phwong phép Céc loal keo phi hg'p cho phweng phap
Phwong phap hydroxylamin hydrochloride Keo phenolic, keo furan® (khéng bién tinh véi keo ure
. ho#c keo melamin)

Phwong phép sulfit Keo ure, keo melamin, keo furan®, keb ure-melamin,
keo furan-ure .

Phurong phép kali cyanide® Keo melamin-phenolic, keo ure-phenolic, keo ure-
melamin-phenolic

Phuong phép séc ky Idng Keo nhG twong® acrylic, acrylonitril-butadien,
carboxylated styren-butadien, polyvinyl acetat va keo
nh trong clia cAc thanh phan khac

" Xem Phy Iuc A, Didu A.2
® Xem Phy lyc A, Didu A3
¢ Xem Phylyc A, Didu A4

4.2 Phwong phép hydroxylamin hydrochloride

4.21 Nguyén tic _
Formaldehyde dwgc chuyén hoa thanh oxim nhé hydroxylamin hydrochloride. Acid hydrachloric hinh
thanh trong sut qué trinh phan (¢ng dwc chudn do bang dung dich natri hydroxide.

Phan (ing oxy héa: CH,0 + NH,OH.HCI — CH,NOH # HCI + H,0

422 Thubc thir
Trong suét qué trinh phan tich, chl s dung céc thudc thir 4a dugc céng nhén va sl dyng nuéc cb 4o
tinh khiét t5i thidu loai 3 theo TCVN 4851 : 1989 (ISO 3696 : 1987).

4,221 Hydroxylamin hydrochloride, 10 % theo khéi Iirgng dung dich, didu'chinh & pH cda dung
dich v& 3,5 bing dung dich NaOH.

4.2.2.2 Natri hydroxide (NaOH), dung dich chuln, c6 ndng d§ 1 mol/l va 0,1 mol/l.
4223 Acid hydrochloric (HCI), dung dich chudn, c6 ndng a6 1 mol/l va 0,1 molll.
42.2.4 Methanol, khdng c6 aldehyde va keton.

4225 2-Propanol, khdng ¢6 aldehyde va keton.

4.2.3 Thiétbj, dung cy
Thiét bi phang thf nghiém théng thurémg va dyng cu thly tinh, ciing véi céc thiét bj sau:

4.2.3.1 Cinphén tich. d$ chinh xéac t6i 0,1 mg.

4.2.3.2 Méy do pH, d9 nhay dén 0,1 don vj pH, thiét bj gdm mét dién cyre chi thj thiy tinh va mét dién
cuc miu calomel.

4.2.3.3 Méy khudy tiv.

4.2.3.4 Buret chia 4§, véi dung tich 10 ml va 25 ml, buret 25 ml si¥ dung trong tnrdmg hep leong
formaldehyde ti do Ién hon 5 % theo khéi lwgng.
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424 Liymiu

L&y mAu dai dién clia san phdm d& kiém tra céc tinh chét dwrgc md ta trong TCVN 2090 : 2007 (1SO
15528 : 2000).

42,5 Céch tién hanh

4.2.51 Miu ther
Can khéi lwgng, chinh xac @én 0,1 mg, cho vao cbc thily tinh dung tich 250 ml, khéi lweng méu thir tir
1 g dén 5 g, tly thudc vao ham Ivgng formaldehyde ty do e legng (xem Bang 2).

Bing 2- Khél lwgng miu thir

Ham lwyng formaldehyde wéc lrgng : Khoi lwgng mau thie
(% theo khéi lrgng) @
<2 , 50+£02
2dén4 30+£02
>4 : 1dén2

4.25.2 Cach xdc djnh

Cho 50 mi methanol (4.2.2.4) hogic 50 ml hdn hop co ty 1¢ 3 phan thé tich rwou 2-propanol (4.2.2.5) va
1 phan thé tich nréc vao trong cbc thily tinh chira mau thir, bat may khudy tir (4.2.3.3) @& khudy cho
keo an hé&t, nhiét 46 dugc gitr &n dinh & (23 £ 1) °C. |

Pua dién cye clia méy do pH (4.2.3.2) véo trong dung dich va st‘rI dung dung dich acid hydrochloric
ndng 4 0,1 molil (cho keo trung tinh) hoéc dung dich acid hydrochloric ndng d 1 mol/l (cho keo ¢6
tinh kidm cao) (xem 4.2.2.3) @& didu chinh pH v& 3,5.

Diing pipet cho vio dung dich khodng 25 ml dung dich hydroxylamin hydrochloride (4.2.2.1) & nhiét 4
(23:1)°C.

Khudy trong (10 £ 1) min.

Chuén d6 mot cach nﬁanh chéng, diing dung dich natri hydroxide ndng d 1 malAl (hodc dung djch natri
hydroxide néng @6 0,1 moll d8i véi ham Iegng formaldehyde thép) (xem 4:2.2.2) chira trong buret c
dung tich phtl hop (4.2.3.4), cho dén khi pH béing 3,5.

4.2.5.3 Kidm tramiu d6i chimg (phép thiv tréng)
Thiee hién kiém tra mAu @6i chieng song song véi qué trinh xé&c dinh trén, giéng vé quy trinh, gibng

thudc thir, nhirng khéng c6 méu thi.

4.2.6 Biduthjkétqui
Ham lgng formaldehyde ty do w (CH:O, tw do) dugc tinh theo cdng thirc sau:

w(CH:O,WdO):ﬂ[;;VQ S

Trong dé:
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w(CH;0, tw do) 1a ham lwgng formaldehyde tw do ¢6 trong méu thi, tinh bing phan tram khéi
Iwgng (% khéi legng);
¢ 12 ndng @9 thye té clia dung dich natri hydroxide (4.2.2.2) si¥ dung, tinh b&ng mol trén lit (mol/l);

¥, 1a thd tich clia dung dich natri hydroxide (4.2.2.2) sl dyng trong kidm tra mau déi chirng (xem
4.2.5.3), tinh bang mililit (ml);

V, Ia thé tich cfia dung dich natri hydroxide (4.2.2.2) sir dyng @& chuan @ (xem 4.2,5.2), tinh bang
mililit (ml);

m 12 khéi lwgng mau thi, tinh bing gam (g).

4.2.7 Db chinh xac
- D l3p lai: 0,2 % khéi lvgng formaldehyde (sai s tuyét aéi);

- Do t4i 1ap: 0,4 % khéi Iivgng formaldehyde (sai s tuyét déi).
4.3 Phwong phép sulfit

4.3.1 Nguyén tic

Phwong phép ndy dia theo céc phdn (rng héa hoc sau day:

pH =0,2én 9,4

a) CH,0 +Na,SOs(du) + H,0 — — ————> HOCH,-SO:Na + NaOH

b) ROCH;OH + Na;SO; (du) + Hz0 "”—?5'—2;‘::"—9% HOCH,-SOsNa + ROH + NaOH

¢) >N-CH;OH + Na;SOs —=<-> Khdng xdy ra phén (rng trong didu kién kiém tra

d) NaySOs (du) + o + H,0 22455 Na,60, +2HI

e) HOCH-SOsNa + ,—P=425 khong xdy ra phan tmg trong didu kign kidm tra

ff  HOCH,-SOsNa + NayCOy —PH=8%0 105 11 0 + NazSOs + NaHCOs

g) NazSO;+ [+ H;O —> Na;SO; +2HI ‘

Formaldehyde ty do va c&c semiacetal khéng ban tir phan (ng cng clia requ va formildehyde trong
mau thir dwge phan (Png véi natri sulfit dw & nhigt do 0 °C @8 hinh thanh nén hydroxymethan sulfonat.
Natri sulfit dw dwgc chudn @9 véi dung djch iod. Hydroxymethan sulfonat bj phén ly b&i duﬁg dich natri
carbonat va natri sulfit sinh ra dwee chuln @6 véi dung dich iod.

432 Thubc thir

Trong subt qué trinh phan tich, chi sl dyng cac thubc thir d& dwec cong nhén va si¥ dung nuwde c6 66
tinh khiét t6i thidu loai 3 theo TCVN 4851 : 1989 (ISO 3696 : 1987).
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4.3.21 Dung djch natri sulfit, ndng d¢ c(Na;SO3) = 1 mol/l.

43.2.2 Acid acetic, ndng 9 ¢(CH;COOH) = 1 moll.
4.3.2.3 Dung djch natri carbonat, ndng d6 c(Na,COs) = 100 g/l.

4.3.24 Dung dich d§m.
Hoa tan 12,37 g acid boric véi nwdc trong binh dinh méc dung tich 1 000 ml, thém 100 ml dung djch
natri hydroxide ndng d9 1 moll, thém nuéc cho 16i vach dinh mrc va lac déu.

Treéc khi s dyng, 1am lanh dung dich v& 0°C.

4325 lod, dung dich chudn, ndng @9 c(l) = 0,05 moll, chinh x4c 12 12,690 g/l. Néu cén thiét, co thé
chuin d6 nguore bing dung dich chudn natri thiosulfat, néng @9 c(Na,S;0s) = 0,1 moll.

4.3.26 Dichloromethan, trung tinh (pH =7).
Truéc khi s dung, 12m lanh dung dich dichloromethan va 0 °C.

4.3.27 Tinh bdt, hoa tan trong nudc ndng d& dwoc mét dung dich ¢6 ndng @6 10.g/1, hodo sl dyng
loai tinh bdt khd dang bgt, hoa tan dugc trong nwéce lanh.

43.2.8 Nuwéc chira da lanh, chuin bj tir nuéc ¢ d6 tinh khiét té1 thidu loai 3 theo TCVN 4851 : 1988
(ISO 3696 : 1987).
4.3.29 Pa lanh, xay min, chuén bj tlr nuérc ¢b d9 tinh khiét &1 thidu loai 3 theo TCVN 4851 : 1989
(ISO 3696 : 1987).

4.3.3 Thiét bj, dung cu
Thiét bj phng thf nghigm thdng thudng va dyng cy thily tinh fuén theo cac yéu cAu clia TCVN 7149 : 2007
(1SO 385 : 2005) a6i v6i buret hogic TCVN 7151 : 2010 (ISO 648 : 2008) 66i véi pipet, cling V6 céc thiét bj sau:

43314 Méy khudy téc'dd cao.

4.3.3.2 My khudy tir.

4.3.3.3 Bdn dilanh.

4.3.3.4 Buret hosc, tét hon 1a micro-buret, cd dung tich phi hop.
4.3.3.5 Pipet, dung tich 10 mlva 25 ml.

4.3.4 Céich tién hanh

4.3.4.1 Quy dinh chung
Tién hanh c4c thf nghiém x4c dinh giéng nhau.

43.42 Mau thir

Theo Béng 3, Iva chon khéi lwgng mAu thir phdl hop. Néu Iegng formaldehyde tw do chira trong keo
khong thé w6 legng dugc, 1y mot igng mAu thir khodng 1 g rdi tién'hanh thi nghiém tham do.

Can khéi lrgng, chinh xac dén 0,001 g, cho mAu thir vao céc thily tinh dung tich 600 ml.

10
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Bing 3 - Khéi lwvgng miu thir

Ham lrgng formaldehyde ty do wée lwgng Khéi lwgng gan dang cta mau thie
(% theo khéi legng) . (9)
<0,5 ‘ 3,0
0,5dén 1 1,5
. 1dén 2 ' 1,0
2dn3 0,5
3dénb . 0,25

4.3.4.3 Céich xdc djnh
Duy trl nhiét do ctia dung dich chira trong cbc thuy tinh khéng 16n hon 0 °C trong suét qua trinh xéc
dinh, néu cin thiét, c6 thé cho thém da xay mijn (4.3.2.9) vao hdn hop.

Trong trerdng hep céc san pham keo tan trong nudr, ngay Ip térc, hda tan miu thi vao trong hén hop
clia 150 ml nwéc chtra 4 lanh (4.3.2.8), khodng 10 g d& xay min (4.3.2.9) va 25 ml dung dich dém
(4.3.2.4). Trong trudmg hop c4c san phim keo khdng tan trong nwér, ngay 12p tire, hda tan mu thir vao
50 ml dichloromethan (4.3._2.6). Sau @6 thdm vao mdt hdn hep cla 150 ml nwédce chira da lanh (4.3.2.8),
khodng 20 g @4 xay min (4.3.2.9) va 25 ml dung dich d8m (4.3.2.4) va nhG héa dung dich bing may
khudy téc a6 cao (4.3.3.1) trong 10 s. Ngirng khudly va rira canh khuéy biing mét lrgng hhé nurée chira
@4 lanh (4.3.2.8) 44 loai bé dung dich dinh trén méy. L&y phan dung dich rira ndy cho vao dung dich thr.

it cbe thly tinh vao trong bdn d4 lanh (4.3.3.3) va khudy lién tyc dung dich bén trong cc bang may
khudy tir (4.3.3.2). Trong qué trinh khudy, ding buret (4.3.3.4) cho thém vao 2 ml dung dich natri sulfit
(4.3.2.1). Tiép tuc khudy 15 min rdi sau @6 thém 10 ml acid aceﬂc (4.3.2.2) cting v&i 50 mg tinh bdt khd

- dang bdt hosic 3 giot dén 4 giot dung dich tinh bdt (4.3.2.7). Chudn d¢ v&i dung dich lod (4.3.2.5) to1 khi
dat degc mau xanh xam hogc tim &n dinh trong, it nhét 10 s. Sau d6, thém vao 30 ml dung djch natri
carbonat (4.3.2.3). ChuAn @9 natri sulfit tao ra bing dung dich iod cho t6i khi dat dwee mau xanh én
dinh trong it nh&t 1 min. Ghi lal thé tich V clia iod 34 dwoc ding d8 chuéin @9 natri sulfit tao ra.

435 Biduthjkét qua
Ham legng formaldehyde ty do w (CH,O, tw do) dwerc tinh theo cdng thire (2):

w(CH20, t do)=

Vxlelef @
m

Trong dé:

w(CH;O, tiy do) 14 ham lzgng formaldehyde ty do c6 trong mAu thi, tinh bing phan trém khi
lwgng (% khéi lvgng); '

¥ 14 thé tich ctia dung dich iod (4.3.2.5) 34 s dyng, tinh bang mililit (ml);

7 12 hé s8 didu chinh fién quan a&n sy khac bigt trong ndng dd cta dung dich lod (4.3.2.5) truée
chudn 89, ¢, (I,), moll va sau chuln @9, ¢,(Z,), moV, tinh theo céng thirc (3):

1
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_alb) .
i= Cl(fz) Teh

m 1& khéi wgng mau thi¥, tinh bing gam (g);
15 1 khél lvgng formaldehyde furong émg véi 1,00 ml dung dich fod, ndng dd c{lz) = 0,05 molf,
tinh bing miligam (mg);
0,1 12 hé s chuydn adi cAn thit a4 chuyén ai miigam thanh gam & bidu thj wtheo 1% khéi lung.
Néu 2 két qua (clia c4c thi nghiém song song) léch nhau nhiéu hon gia trj chi ra trong 4.3.6.1, 1am lai
qué trinh thf nghiém nhw mé ta trong 4.3.4.

Tinh gié trj trung binh clia 2 két qua (tir 2 thi nghiém ddc Iap) va bao céo két qua cuél cling chinh xéc
@én 0,1 % theo khéi Ivong.

4.3.6 - DY chinh x4c

4364 Polaplai,r

Sir khac biét gitva hai két qua thi nghiém @dc lap, mdi két qua fa gié tri trung binh clia c4c thi nghiém song
song, thu dugc trén cling vét liéu bdi mt ngudi thire hign trong mét phong thi nghiém véi mét khodng thoi
gian ngén va si¥ dyng phtrong phép thir nghigm chun véi 49 chinh xéc clia phép do 95 % la:

0,06 % khéi legng (sai sb tuyét adi) cho san phém c6 lugng formaldehyde tr do t6i 1 % khdi lvong;
6 % (sal sé twong adi) cho san pham c6 lrgng formaldehyde tir do Im hon 1 % khdi lrgng.

43.62 Do thilap, R
S khéc biét gitra hai két qua thi nghiém ddc Iap, mdi két qua 1a gid tri trung binh clia c4c thi nghigm
song song, thu dugc trén ciing vét lidu bdi nhidu ngusi thire hién trong nhiing phéng thi nghigm khéc
nhau va sl dyng phwrong phép thir nghiém v&i d9 chinh xéc clia phép do 85 % la:

0.1 % khél lrgng (sai sb tuyét déi) cho san pham c6 lugng formaldehyde ty do t6i 1% khdi lugng;
10 % (sai sb twong a6i) cho san pham c6 lugng formaldehyde tw do 16n hon 1% khél lgng.
4.4 Phwong phép kali cyanide

444 Nguyén tic

M3u keo cAn thir dugc hda tan hodc phan tén trong nuéc (néu thich hop, thém vao NN
dimethylformamid), va formaldehyde tw do dugc chuyén d8i v& lwvgng thanh cyanohydrin nhé kall
cyanide du. Lugng du ciia kali cyanide (KCN) sau @6 dugc chun d9 ngugc lgi bang dung dich thlly
ngén Il nitrat, st dyng chét chi th] diphenylcarbazon,

Qué trinh phan tich dya theo nhimg phén (g héa hoc sau:

a) CH;O + KCN (du) — NC-CH-OK

pH=7
b) 2KCN + Hg(NOs)2 E 2KNOj; + Hg(CN);

12
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442 Thube thie

4.421 N,N'-dimethylformamid.
4.42.2 Acid nitric, ndng 83 ¢(HNO;) = 2 mol/l.

4.4.2.3 Dung djch kali cyanide, ndng a4 c(KCN) = 0,1 mol/.
N&ng @0 dung dich kali cyanide phai dwoc kiém tra lai hang tuln bang dung dich chuén thiy ngan Il
nitrat (4.4.2.6).

4.4.2.4 Dung dich dém phosphat.
Hoa tan 348 g K;HPO, va 136 g KH.PO, trong nuéc cho téi khi dat dugc 1 000 mi dung dich.

4.4.2.5 Dung djch d¢m borat.
Héa tan 76,4 g K2B407.4H,0 trong nudc cho t&1 khi dat dwgre 1 000 ml dung djch.

- 4.42.8 Dung djch thily ngén Il nitrat, ndng @4 c[Hg(NOs)2] = 0,05 mol/l.

Mt dung dich formaldehyde loang da biét trréc ndng do (;rt du 3,6 g/l) dugc ding dé xac dinh legng
formaldehyde trong dwong véi dung dich thity ngén 1l nitrat. S dung 10 ml dung dich nay (trrong rng
véi 36 mg formaldehyde) dé tién hanh xac dinh. Xem Phy lyc B @8 biét thém théng tin v& sy loai bd
nhirng dw legng phén tich.

4.4.2.7 Dung dich chi thj: 1 % diphenylcarbazon trong methanol.

4.4.3 Thiétbj, dung cy
Thiét bi phong thf nghiém théng thrdng va dung cu thiy tinh, cling véi céc thiét bj sau:

4.4.3.1 Can phan tich, chinh xéc t&i 0,1 mg.
4.4.3.2 Buret, dung tich 25 ml.

4.4.3.3 Pipet chia d9, dung tich 5ml.

4.4.3.4 Pipet, dung tich 10 mlva 20 mi.

4.4.3.5 Binh tam giéc, dung tich 500 mi, ¢ nham.
4.4.3.6 Dbng hd bim gi¥.

4.4.4 Cich tién hanh

4.4.41 Céich xic djnh
Can khdi lwgng, chinh xéc dén 0,1 mg, cho vao binh tam gidc dung tich 500 mi (4.4.4.5). khéi Iwong
mAu thir khdng 16n hon 1 g ¢6 lwgng formaldehyde tv do tir 10 mg dén 40 mg. Hoa tam hodic phén tan
m&u thiv trong 150 ml nwéc (hda tan mlu thir c6 d§ hda tan trong nwdc kém vl 10 ml N,N-
dimethylformamid (4.4.2.1) truéc khi cho nwéc vao). Thém 40 ml dung dich dém borat (4.4.2.5) vao
biing éng dong, va cho ngay 14p trc 20 mi dung dich kali cyanide (4.4.2.3) bing pipet (4.4.3.4); sau d6
. I&c binh trong thai gian ngén. Déng nép binh @& hdn hgp phén (ng trong vong 2 min & nhiét 9 phéng.
Sau d6 thém vao 5 ml dung dich dém phosphat (4.4.2.4) bing pipet chia @3 (4.4.3.3) va 8 giot dung
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dich diphenylcarbazon (4.4.2.7). Bidu chinh pH v& 7 bing céch thém acld nitric (4.4.2.2) vao bang buret
cho dén khi hdn hop gan nhwr khdng mau, ngay I4p téc chudn 9 dung dich bang dung dich thiy ngén
Il nitrat (4.4.2.6) t6i khi mau s&c chuyén thanh tim nhat.

4.4.4.2 Kiém tra miu @8l chieng (phép thir tréng)
Kidm tra gi4 trj @81 chirg clia dung dich kali cyanide hang tuln, s dung ciing mét quy trinh thf nghiém
va cling legng clia tt ca thubc thiz, nhung khéng c6 mAu thir.

4.4.4.3 Diduchinh

Trong trrdmg hop nhrg loal keo chira phizc chét v6i ion thuy ngan Il (Hg™), 6& x4c dinh, thém vao mot
gié tr] didu chinh béing cAch chudn 89 véi dung dich thuy ngan Il nitrat (4.4.2.6), qua trinh tiép theo dugrc
tién hanh nhi mé t trong 4.4.4.1 nhung khdng bd sung dung dich kali cyanide (4.4.2.3).

445 Biduthjkétqud
Ham Iugng formaldehyde tir do w (CH:O, tw do) dugc tinh theo cdng thirc sau:

(Vo ~¥; +73)x p(CH,0)

10m, )

w(CH0, ty do)=

Trong d6:
w(CHO, tir do) 1a ham Iurgng formaldehyde ti do c6 trong m&u thiz, tinh bing phan trim khéi
Iwgng (% khéi legng);
¥, 14 thé tich cia dung dich thuy ngan II nitrat (4.4.2.6) c&n thiét & chudn @6 20ml dung dich kali
cyanide (4.4.2.3) trong kidm tra mAu @i chimg, tinh bang mililit (ml);
¥, & thé tich clia dung dich thuy ngén Il nitrat (4.4.2.6) cin thiét d8 chuan do mAu thi, tinh bang
mililt (ml);
v, 14 thé tich clia dung dich thuy ngan Il nitrat (4.4.2.6) cin thiét d8 chuin do mAu thir trong qué
tlrInh dibu chinh (4.4.5.3) (néu dugc thyrc hign), tinh béing miliit (m);
m, 12 khéi lugng mAu thir, tinh bang gam (g);

p(CH0) 1a lugng formaldehyde twong duwong, tinh bang miligam trén mililit (mg/ml) dung dich
thily ngén Il nitrat, theo cdng thérc sau:

.. T
2 (CH:0) Voo, (5)

m, 1 khéi lugng ciia formaldehyde diing 48 xac dinh lugng formaldehyde trong dwong, tinh béng

miligam (mg),
7, I thd tich clia dung dich thuy ngan Il nitrat cin thiét, tinh béng mililit (ml).
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4.4.6 DY chinh xac

44,61 Quydinh chung
B chinh xac clia phwong pha_p nay da dwgc xac djnh khi thiee hién tai 9 phdng thl nghiém.

4.4.6.2 D lEplai, r
V&i lwgng formaldehyde t do < 2 % khéi legng, r= 0,08 % khél lvgng (sai s6 tuyét abi).

Vé6i legng formaldehyde ty do = 2 % khéi kegng, r= 4 % (sai sé trong ddi).

446.3 Potaildp, R
Véi lugng formaldehyde ty do < 2 % khéi lgng, R = 0,16 % khéi lrgng (sai s6 tuyét déi).

Véi lwgng formaldehyde ty do 2 2 % khéi lvgng, R = 8 % (sai s tong dbi).
4.5 Phwong phép sic ky léng

451 Nguyén tic
Pha I6ng clia keo nhil twong dugc pha loang va dwoc séc ky trén moét cdt pha ddo octadecylsilan
(ODS) si¥ dyng mét pha ddng IBng va mat d&u do quang phd kha kién 410 nm. Formaldehyde duwrgc
tach tir cac phan khéc trong chét nén trén cot sic ky. Hé théng do tim bao gdm mét binh phan ¢ng
" dang cdt try @& tao ra mét din xuét lutidin khi formaldehyde phan (ng véi thuéc thir 2,4-pentanedione
(thubc thir Nash), Ndng d¢ clia formaldehyde tw do trong keo nh twong duwgce xac dinh bang dién tich
céc dinh (pic) tir bidu @b sic ky chudn va bidu dd séc ky clia miu thir nghiém. Phuong phap thir nay
dwgc &p dung déc tneng déi véi formaldehyde.

452 Y nghla .

Cuing véi nhu cau tinh to&n mirc 36 formaldehyde tw do trong céc keo nhd trong, didu rét cAn thiét khi
thiee hign viée xac dinh 12 khang dnh hudng dén bét cir sir can bing no cb thé gay ra sir tang hodc
giam formaldehyde. Phwong phéap thir nay dwgc s dung d& x&c dinh lwgng ppm cia formaldehyde ti
do trong keo nhii trong ma khéng anh hudng dén sy can béing hién co.

M&u keo nh@ twong thir nghiém can dwoc pha lo&ing véi dung dich pha lo&ing ¢6 pH bang véi pH clia
keo nh( trong @6. Néu st dung dung dich pha lo&ng c6 pH khdng dling s& anh hwdng @&n can béng
formaldehyde va tao ra sy khdng chinh xac trong két qua x4c dinh ndng do formaldehyde.

4.5.3 Kha ning gy nhiéu

Phwong phép thir nghiém nay dwoc chon loc cho formaldehyde. Nhirng chét gay nhiéu tiém nang vira
dugre tach biét ra khdi formaldehyde bing séc ky viva khong phan (ng véi thube thir nhdi edt.

CHU THICH: Céc abi twrong sau @2y dugc xéc dinh 2 chc chét c6 khd ning gay nhidu dél v&l phwong phap nay:
acetaldehyde, aceton, benzaldehyde, formamid, acid formic, acid glyoxylic va propionaldehyde. Céc chét 48, khi qua phép séc
ky trong phurong phép thi ndy, khdng gay nhidu véi dinh formaldehyde & mirc 69 1 000 ppm hodic thép hon.

B&i vi c4c keo nha trong khac nhau vé thanh phan nén théi gian chay cot ¢6 thé cin duge kéo dai a8
thich hgp véi cac hop chét tach cham. Cac hop chét cdn trén ¢t sau khi phan tich ca thé gay nhiéu
dén dinh formaldehyde trong nhieng I&n chay cét tiép theo.
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4.5.4 Thiét bj, dung cy

4541 Hd théng sic ky 1dng, c6 mét van bom mau, mét binh phan img dang cft try, mét dAu do quang
phd t& ngoal kha kién (UV-Vis) 410 nm, va mét he théng van chuyén dung mdi dang dang c6 thd dugc sir
dyng cho phén tich. Hé théng nay phai chuyén dugc mét dong pha déng & lru Iieng 0,6 rlimin.

CHU THICH: BAu do quang phd ti ngoai kha kién UV-Vis ¢t thé duoc két hop cling véi d&n wolfram va dén deuteri véi mjt
bd loc dnh séng kha kién thir cAp ma loc ra dnh séng cé budre séng dwdi 400 nm. .

4.5.42 Binh phin (ng dang cdt try, cd thd chuyén mjt dong thubc thir véi leu legng 0,5 mi/min,
chtra mét cudn bng phan ng dan chéo cb thé gia nhigt d@én 95 °C va mét cat néi tinh hinh cher T.

45.4.3 Cot séc ky, c6 kich thuéc cao 250 mm va dudng kinh trong 4,6 mm dugc nhdi bing mét pha
dao pH tinh v&i céc hat C 18 c6 kich thuée 5 pm.

4.5.4.4 Cbt trist ndn nhidu, c6 kich thwéc cao 10 mm va dudng kinh trong 4,6 mm duwgc nhdi béng
mét pha ddo pH tinh vé1 cac hat C 18 ¢6 kich thuéc 5 pm.

4545 Hg théng ghi nhan dir ligu, c6 thd thu thap b liu tai téc @6 1 diém trén gidy i ddu dd c6
dAuratV.

4.5.48 Ong bom, dung tich 100 pl.

4.5.4.7 B§ phan loc miu, bao gdm mét éng bom mau 5 mi va mot bd phan loc dwoc tao di céc 18
0,1 pm @& loai bd céc vi hat tir dung dich mdu thi nghiém.

4.54.8 May ly tdm, téc 49 cao, co thé quay 50 000 r/min hodc I&n hon (céch thirc 2).
4.5.4.9 May ly tdm, c6 thé quay 1 000 r/min hodc Ién hon (cach thire 3).

455 Cdu tao cta h¢ théng sic ky léng

Van chéin mét chidu dwgc dit gitra bom va vdi bom. Cac cft trigt nén nhi€u va cot phan tich (cét séc
ky) dwoc ndi véi vdl bom miu. DAu ra clia cdt phan tich drgce ndi véi et hinh chiy T nhir dugc migu ta
trong 4.5.6.

4.5.6 Cdu tao ciia binh phin tng dang cft try (PRC)

Thudc thir nhéi cdt duge chdy qua mét thiét bj gidm xung va mét van chiin chéng chay nguec di vao
ctt ndi hinh chte T. DAu ra ciia cdt phan tich dugc néi vl mot diu cla cat néi ch T. Cudn éng phan
tng néi v&i du ra ciia cat néi chir T. Ong thép khong rf c6 duwdng kinh trong 0,25 mm dugc dung dé
néi.cac diém. Chidu dat &ng néi nén & mc téi thidu. Cat néi chl T va cudn day phan (ng Gugc dat dat
trong 16 nung 95 °C. Mét éng thép khéng ri dai 40 cm véi dwdng kinh trong 0,25 mm néi véi diu ra
cuén éng phan (g dugc dit trong mét bdn nude va dugc khufy ddu & nhiét df thudng (cdu tao nay
déng vai trd nhe mat thiét bj trao ddi nhi¢t). DAu ra clia éng thép khc-ng fl ndy dugc néi véi du do UV-
Vis. Hinh 1 biéu thj so' @& hé théng.
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Pha ddng

Voi bom

Cot

Cutchlr T

Cudn éng phan ng

| “ Thubc thir Nash
[ ] Gidm xung

[1 Van chén mét chidu

Ld nung
Nhiét d§ = 95 °C

1 Bdn nuéc
1 Nhigt d9 = nhiét 46 m6i trwdng

Chét thai

4.5.7 Thudc thir va vat lidu
Phwong phép nay sir dung céc thubc thir a4 dwgc phan cép d6 tinh khiét. Cac mre @9 tinh khiét khac
nhau ciia hoé chét c6 thé duoc s dyng nhung phai thoa méan réng thude thir a6 ad tinh khiiét a& dam
béo viéc st dung né khdng [am gidm d§ chinh xac trong phép do.

4.5.7.2 Acid acetic, khan (CH;COH).
4.5.7.3 Amoni acetat (CHsCO.NH,).

45.7.4 Formaldehyde, 37 % (HCHO).

PAu do UV-Vis Heé thong d( ligu

Hinh 1 ~ So d8 h@ théng séc ky 18ng va binh phdn ng dang cét try

4574 Nwdce, trir khi c6 chi din khéc, nwéc dugce s dung it nhét pht hep véi mire @6 finh khiét loai II
theo TCVN 4851 : 1989 (ISO 3696 : 1987), hozic 14 nwérc dugc cAt va khir ion. Nudc tinh khiét dung cho
- she ky 18ng hiéu nang cao (HPLC) tir céc nha cung cép chuyén vé séc ky cling c6 thé duqe si dyng.

4575 2,4-Pentanedion, 99 % (CH;COCH,COCHs).
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4.5.7.6 Dung djch acid phosphoric (0,1 N), hoa tan 2,3 ml acld phosphoric 85 % (HsPOy) trong nwéc
va pha lo&ing bing nwéc dén thé tich 1 1.

45.7.7 Dung djch kali sit hexacyanide-nwéc(1/3) (36 g [dung djch Carrez I}, hda tan 38 g kali sét
hexacyanide-nuréc{1/3) 99 % (KiFe(CN)s.3H;0) trong nuére va pha loding béng nuréc dén thé tich 11
45.7.8 Kém sulfat-nwée(1/7) (72 g/) [dung djch Carrez Il], hda tan 72 g kém sulfat-nuée(1/7) 99,9
% (ZnS0,.7H;0) trong nuéc va pha lo&ing béng nuéc dén thé tich 1 1.

4.5.7.9 Natri hydroxide (0,1 N), hoa tan 8 g natri hydroxide 50 % (NaOH) trong nuéc va pha loéng
bing nwéc dén thé tich 1 1.

4.5.7.10 Natri hydro phosphat, 98 % (Na;HPO,).

458 Chulnbj

4584 Thubc thir nhdi cdt (thubc Nash)
Cho 62,5 g amoni acetat vao m¢t binh hd phéch 1| ¢4 s&n canh khudy. Thém 600 ml nuéc véo binh va

khudy @én khi amoni acetat hoa tan hoan toan.

Ddng pipet nhé 7,5 m acid acetic khan va 5 ml 2,4-pentanedione vao binh thi nghiém. Thém 387,5 ml
nwéc vao binh va khudy ky (thurdmg khudy trong 45 min).

CHU THICH 1: Binh hd phach 12 binh c6 mau n&u @8 rénh tia cyrc tm.

CHU THICH 2: 2,4-pentanedione Ia chét nhay s&ng nén cAn che 4nh sang trong subt qua trinh s dyng.

CHOTHICH 3: Thubc thir nhdl cdt nén duge chulin bl hang tudn.

Chuyn thudc thir nhai 3t t61 binh chira ¢4t phin tng. Binh chira nay nén trérih tiép xtc véi &nh séng.

Khi kh trong thuéc thi nhdi c4t béng khi hell.

4582 Pha ddng va dung dich pha loZing chudn
Cho 1,78 g mui natri hydro phosphat vao binh chra phia dgng 2 | ¢6 sén cénh khudy. Thém 2 | nuée
va khuéy d&u dén khi muéi natri hydro phosphat durge hoa tan hoan toan.

Pidu chinh pH clia dung dich t6i 7,0 bang acid phospheric 0,1 N.

Khir khi pha ddng béng khf heli.

CHU THICH: Nuéc cing c6 thd dugre si dung nhiz mdt pha ddng ma khdng thém chét dém. Mot pha ddng nuréc nén duoc sir
dyng khi cAc thubc thir Carrez dugr si dyng trong qué trinh chudn bl mau (xem 4.5.11.2, Céch thire 3).

45.8.3 Dung djch pha lodng miu

Cho 0,89 g muéi natri hydro phosphat vao binh 1 1¢6 sén canh khuély. Thém 1 | nuée va khudy déu
@én khi dung djch dugc hoa tan hoan toan.

Burée cudi ciing trong khau chuan b dung dich pha laéing fa diu chinh pH. Treée khi tién hénh budc néy,
pH clia keo nhai tiromg dugre do chinh Xéc t6i 0,1 don'vj pH. Céc keo nhQ trong dugc pha loang cling voi
dung dichi pha loéng ¢ pH chénh léch trong khodng + 0,1 don vj pH so v6i keo nhi twong trurde pha loéng.
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Chia 1 1dung dich thanh céc dung dich pha loang riéng biét.

Biéu chinh pH ciia c4c dung dich pha loang chinh x4c t6i 0,1 don vi pH béing cach s& dyng NaOH 0,1 N
hosic HsPO, 0,1 N.

4.5.9 Didu kign thyc hign phan tich
Didu chinh bidu @ sic ky 1dng theo chl din ctia nha san xuét va c4c thong s6 duél day. Cho phép thiét
bi can béing t&i khi mdt dudrng nén &n dinh thu dwgc trén hé théng der liéu.

Nhiét 66 cot: Nhiét 46 méi trrdng

Pha dgng: NazHPO, 6,3 mM (PH = 7) hodc nuwéc
Téc G dong chay: 0,6 mUmin

Thé tich m&u bom vao: 50 pl

Nhigt d9 trong PRC: 95°C

Téc 89 dong chay trong PRC: 0,5 mimin

PAu da: UV-Vis, 410 nm

Kiém tra xem hé théng c6 hoat ddng binh thudmg hay khdng béng céch bom 50 pl dung dich
_ formaldehyde chun 10 ppm. Mét bidu a3 sic ky dc trung thu dwoc ciia formaldehyde chuin 10 ppm
dwdi céc didu kién da chi rd trong 4.5.9.1 thé hién & Hinh 2, Dam bdo chic chén rdng dwing pic khong
dbi xtrng (As & 10 % chidu cao pic) cho formaldehyde ndm trong khodng 0,8 dén 1,7. Viéc xéc dinh sip
khong d6i xtrng clia dwdng pic nén dwgc thire hign theo ASTM E682-92 : 2011. Thd) gian luu dic
treng déi véi formaldehyde & 6 min.

Thei gian chay chio qué trinh phan tich 13 10 min. Th&i gian nay c6 thé kéo dai 20 min dén 30 min néu
c4c hop chét tach cham gay nhiéu dén dinh clia formaldehyde trong céc 1&n chay sau d6.

4.5.10 Hiéu chinh va chuin héa
Chuén bj 25 ml dung dich géc clia formaldehyde c6 ndng 46 1,18 % (11 840 ppm) bang t4ch thém 0,8
g formaldehyde (37 %) vao 24,2 g dung dich pha lo&ng chuén.

CHU THICH: Thang thuémg formaldehyde c6 ndng @4 37 %. Kidm tra dung dich formaldehyde theo ASTM D2194-02 : 2012.
Tinh ribng d6 formaldehyde clia dung dich géc theo cong thirc sau:
Formaldehyde, ppm = (4x10°)/B (6)
Trong d6:
Formaldehyde, ppm k& ndng @9 formaldehyde ctia dung dich géc, tinh béing mot phan trigu (ppm);
A 12 khéi lvgng formaldehyde, tinh bing miligam (mg) (@4 higu chinh @i véi hoat t6);

B 12 khéi lrgng formaldehyde va dung dich pha lodng, tinh bang gam (g).
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Hinh 2 - Bidu @b séc k¥ dic tneng cho formaldehyde chun 10 ppm

Chudn bj cac dung dich formaldehyde chuén duge pha lo&ng bang dung dich pha [oang chuln @2 higu
chinh ndng d¢ formaldehyde trong khodng 0,05 ppm dén 15 ppm.

Bom 50 pl m&i dung dich formaldehyde chudn va mét thubc thir déi ching (dung dich pha- lodng
chudn) vao thiét bj s&c ky ong.

CHOTHICH: Bdo quin dung u:mgécmungdimmuanm:ﬂmmkhongwm Chun bj cAc dung dich nay hang tuln,
Dign tich phia dwéi dinh formaldehyde lrong bidu @b séc k\] duge xem nhu phép do dinh lugng clia
hep chét twong (ng. _

Do dign tich dinh formaldehyde h.?mg phuong phép quy dinh (xem Ch thich 1 dudi day). Chudn b mdt
dd thi hiéu chinh formaldehyde chudn béng céch vé dwdng quan hé gia dign tich pic da xéc dinh
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dwoc béing phép tinh tich phan va ndng d6 (ppm) clia formaldehyde nhw trong Hinh 3. 8y hiéu chinh
cAn duwgc thyc hién d& d@3m bdo ring todn bd hé théng sic ky hoat ddng ding va ndng do
formaldehyde khong virgt qua khodng tuyén tinh lién quan dén bét ky bd phan ndo cla hé théng bao
gbm ct, Gau do, tich phan k& va céc bd phéan khéc. Bam bdo chéc chén ring @3 thj dudrng cong higu
chinh Ia tuyén tinh (xem Chu thich 2 duéi day).

CHU THICH 1: Béng tinh todn v& @9 chinh X4¢ trong 4.5.14 phét tridn tir cac két qua thu dugre khi sl dyng tich phan ké dién
tlr hodic cac mdy tinh két ndl véi hé théng. Bang tinh todn vA A9 chinh xac ndy cb th& khdng dugc 4p dung néu cac phrong

phép tinh tich phan khac hodic cic phuong phép do dién tich plc khéc duwgc str dyng.

CHU THICH 2: Néu @ th higu chinh 14 tuyén tinh thi céch tinh céc binh phirong nhd nhét c6 thé thire hign Ha thu duwece hé sé
hiéu chinh. Béng tinh to4n v& d4 chinh x4c trong 4.5.14 @4 phét tridn tir c4c @b thj dudng cong higu chinh sir dyng phwrong
phép tinh binh phwrong nhé nhét tuyén tinh va ¢6 thé khdng &p dyng duge néu céc hé sb higu chinh dugc s dung.

1.000 10" 1

.3 ¥ = 19093 +.8.4280e+05x R= 099997
8.00n 10° 7}

6.000 10° -

Di#n tich dinh formaldehyde

4.000 10" -

2.000 1.0°

5 1 * , v 3 ] = T a T : 1
0 - 4 . &8 -8 10- 12 14 16
Formaldehdye, ppm .

Hinh 3 =D th] hig¢u chinh formaldehyde chuén

4.5.11 Céch tién hanh

4.5.11.1 Chuln bj cédc miu keo nhil tong

Cho 1 g mau thi clia keo nhil twong vao mét o nhd, lo nay tréc d6 dwgc can trir khéi lwvong chinh
x4c dén 0,1 mg. Can lai v6i @9 chinh xéc dén 0,1 mg d& xac dinh khéi lweng chinh xéc clia keo nhi
tvong. Thém 9 g dung dich pha loZng m&u thich hgp (xem 4.5.8.3).-Can lai véi @ chinh xéc dén 0,1
mg d8 xéc dinh khéi lrgng chinh xéc clia keo nh twong @4 pha loang.

Trén d&u hoan toan béing céch ¢ trong vong 1 h.

4.5.11.2 Chiét keo nha twong
Phwong phap thir ndy yéu cAu viéc phan tich mét dung dich trong suét, khdng van dyc durgc ly tir keo
nh tong da dwec pha loang. Ba céch thire xi Iy dung dich keo nhll twong @4 pha loéng dé tzo ra

mau thir thich hep cho viéc phan tich dwgc miéu ta dwéi day:
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- Céch thire 1 (Loc): Loc dung dich da pha loAng qua mt Iwéi loc 0,1 pm va thu phén d4 loc d6.

- Céch thirc 2 (Quay ly tdm): Quay ly tdm dung dich d& pha loéng d6 trong 20 min véi tée @6 16n
hon 50 000 r/min & 20 °C. Sau d6 thu lai phan dung dich ndi phia trén. Loc phan dung dich ndi phia
trén qua i loc 0,1 pm va thu lal phin a4 loc d6.

- Céch thirc 3 (Pong tu): Ding pipet nhd 2 ml thuée thir Carrez 1 va sau d6 nhd tiép 2 mi thudc thir
Carrez Il vao dung dich da pha loang. Léc d&u trong 30 min. Quay ly tam trén mdt méy ly tam téc do
thép (1 000 r/min). Thu lai phan ndi trén mét. Loc phén ndi thu duwgc qua mot lwdi loc 0,1 pm va thu lai
phan da dugc loc.

cHUmIcrtomgdichsaumlocoa&ﬁmmbémhanvaidunga?chphammum&unéudnmiét

4.5.11.3 Kidm tra miu ddi chimg (phép thir tring)
L3p lai 4.5.11.1 va 4.5.11.2 v6i dung dich pha lo&ng mAu (méu @6l chirng). Viéc kidm tra mu ddi ching
duoc chudn bj cho mdi cach thire trong 4.5.11.2,

4.5.11.4 Phan tich dung dich sau khi loc béing cach bom50 pl vao thiét bj séc ky Iong.

45.11.5 Xéc dinh dinh formaldehyde trén biéu dd s&c ky bang c4ch theo dbi thdi gian luu.

4.5.1‘; .8 Do dién tich dinh formaldehyde bang c4c phrrong phép thong thudng.

4.5.11.7 Phan tich thuéc thir @8i ching (dung dich pha long chudn) va céc phép kidm tra mau ddi
chitng.

4.5.12 Tinh toén

 Tinh ndng @6 formaldehyde trong dung dich keo nh@ trong d4 pha loding biing cach doc tir db thi higu
chinh gié trj ppm cta formaldehyde twrong (ng véi dién tich pic 4a dwoc tinh toan.

Hiéu chinh lai ndng 86 formaldehyde do dugc c6 trong dung dich keo nhil twong da pha lo&ing cho qua
trinh pha lodng theo cng thirc sau:

Formaldehyde, ppm (m&u thr) = Cx D 7
Trong 66:
Formaldehyde, ppm 14 ndng a9 formaldehyde clia dung dich trwéc pha loang, ppm;
C 14 ndng do formaldehyde trong dung dich keo nh trong da pha lodng, ppm;
D lahgsé ‘pha lo&ng ctia dung dich keo nha twong dé pha loang.

4,513 D) chinh xédc

Nhing wéc tinh vé chinh x4c dya trén mdt nghién cteu lién phong thi'nghiém ma trong d6 5 phong th
nghiém khac nhau phan tich Ip lai trong vong 4 ngay, 4 mau keo nhll twong. Céc két qua dat dugc
dem phan tich théng k& theo ASTM E180-99 : 1999. Hé s8 bién ddng trong mét phong thi nghiém dugc
néu ra nhu trong Bang 4 va he s bién ddng gitra c4c phong thi nghiém dugc néu trong Béng 5.
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Bang 4 — Hé s6 bién ddng trong mdt phdng thi nghiém

Néng dé HCHO trung binh Béc tw do Hé s6 bién ddng
(ppm) (%)
800 15 4.40
300 15 7,07
10 15 13,34
1 15 25,77
Biang 5— Hé sb bién ddng giira cdc phong thi nghiém
Néng d3 HCHO trung binh “Bac twdo Hé s& bién dong
(ppm) (%)
900 4 5,48
300 4 7.07
10 4 18,83
1 4 27,42

Dya trén c4c hé s8 bién @ong nay, nhitng chi tiéu dud! day nén duge st dyng dé danti gia kha nang
cd thd chdp nhén cac két qua & mire dd-tin cay 95 %.

- Boliplai

Hai két qua, mdi két qua Ia trung binh clia céc gié trj do I3p lai, thu duoc cling mét ngudi do trong céc
ngay khac nhau sé khong di do tin cay néu sy chénh Iéch nhidu hon sai sé teong déi dwgc néu trong

Bang 6.
Bang 6 ~ Sai s twong @8l cho phép véi 4 l3p lai
Néng d HCHO trung binh Béc ty do Hé so bien dong b lap lai
(ppm) (%) (%)
900 15 4,40 6,62
300 15 7,07 10,64
10 15 13,34 20,08
1 15 © 25,77 38,78
- Do tailap

Hai két qua, m&i két qua 12 trung binh clia céc gi4 tr do I3p lal, thu dwgc bdi nhidu ngudi do & nhidu
phang thi nghiém s& khéng du do tin cdy néu sy chénh léch nhidu hon sai sb twong @bi duge néu

trong Bang 7.
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Bing 7 - Sai 85 twong di cho phép véi do tai 1ap

Nong dd HCHO trung binh Béc ty do Hé s6 bién déng Do tai lap
(ppm) . (%) (%)
900 2 546 10,70
300 4 7,07 13,86
10 g 3 18,83 36,51
1 g 2742 53,74

5 Béo céo thir nghiém
B&o céo két qua thir nghiém phéi bao gdm nhirng thong tin sau:

a)  Thtca nhng chi tiét cAn a8 nhan dang san phim dugc thir nghiém (méu thir);

b)  Viéndan tieu chudn nay;

c) Ngay ldy mau thir;

d) Phuwong phép xac dinh da sir dung;

e) Ham Iwgng formaldehyde ti do (gi4 trf trung binh va gi4 trj don 1é);

f) T4t ca céc sai khéc so véi phurong phép thr nghiém a4 st dung trong tiéu chuén nay;
g)  Ngaythlr nghigm; |

h) Nguwdi thire hién,
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Phylyc A
(Tham kh3o)
Sy pht hgp clia cac phwong phap cho nhibng logi keo khéac nhau

A.1 Hop chét carbonyl

Néu mét loal keo ngwng tu c6 chira aldehyde va/hodic keton, san ph&m cong (hemiacetl, hydrat) hosic
chét nhj triing (bac tring hop biing 2) ho#c oligome (hop chét cé phan tlr lgng trung binh) clia ng,
‘nhrng ho'p chét nay c6 thé xac dinh duge tirng phin hoic toan bd khi cho vao formaldehyde.

A.2 Keo furan

Keo furan 12 san ph3m ngung ty clia regu 2-furanmethanol va formaldehyde. Ching c6 thé dwoc bién
tinh bing bién d8i hod hoc hozic phan b vét Iy clia chét bién tinh. Ching c6 thé chira dén 90 % ruqu
2-furanmethanol t do. Néu keo ure va keo melamin dwgc st dung d& bién tinh, chi cd phuong phép
sulfit 14 phit hep (cling xem trong Bidu A.3). Phuong phép hydroxylamin hydrochloride ¢6 thé dwoc st
dung cho keo furan bién tinh bang keo phenolic. '

Aa Phwong phép kali cyanide

Hién nay, chi c6 phirong phép nay phi hop véi loal keo chira ca phenol va ure hodc melamin. Keo ure
thity phan mét phan khi st dung phirong phép hydroxylamin hydrochloride; keo phenolic c6 phén (*ng
phuy (phan (ng thiz cép) khi st dung phwong phap sulfit. Keo phenolic mach thing (chura lién két mang
khéng gian), keo furan va céc loai keo ure, melamin da duqc ete héa hoan toan ch thd sl dung
phurong phap ndy, nhung vl d¢ @c hai ca KCN phurong phép nay nén dugc gi&i han cho nhirng loai
keo UF/PF, MF/PF, UF/MF/PF va chi dwoc sir dung khi thyre sy cin thiét @& dat két qud véi 43 12p lai
va dj tai Iap cao.

A.4 Keo nhil twong

Keo nh trong (keo phan tan) Ia san phm tn tal & hé keo (hé phan tan cao) clia hai hay nhidu chét
18ng khéng hoa tan duwgc véi nhau. Keo nhd twong-sau khi dugc tdng hop thwdng cé ham lwong
formaldehyde t do rét nhd nén phwong phép séc ky 16ng chi dugc sl dung khi thyc sy can thiét.
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Phy lyc B
(Tham khéo)
Loal bé Hg** va CN' ti dw lwgng thily ngén va cyanide
B.1 Phan (ng héa hoc
Hg(CN), +S2 — HgS + 2CNS’

B.2 Chuén bj dung djch xi Iy déc td

Hoa tan 30 g Na,S.9H;0 trong 100 ml nwéc. Thém vao 8 g bét Iy huynh min, va mang dung dich
huy8n phd ndy dun sbi trong binh ¢ nép ddy. Luu huynh s& hoa tan sau 30 min én 60 min. Lam
ngudi va pha lodng d8 dugc 1 | dung dich. Dung dich sé chira khoéﬂg 0,125 mol/l Na;Ss.

B.3 Xi¥ Iy dung djch chuin d§

Thém khodng 10 ml dung dich xi¥ Iy ddc t§ vao mdi dung dich chudn @9 — bao gdm cd trong thi nghigm
kidm tra m&u déi ching (4.4.4.2) va didu chinh (4.4.4.3) - trong mét binh dyng kin. Ngay tiép theo,
dung dich s& tr& nén sang mau va khong thé nhan ra Hg?* va CN" trong dung dich. Loc hodic gan loai
bd phan chét Iong ndi trén b& mét, va dwa phan loal bd vao trong hé théng nweéc thai,
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