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L&i néi dau
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thadm dinh, B Khoa hoc va Céng nghé cong bé.

KEO DAN GO - XAC PINH HAM LUONG FORMALDEHYDE TU DO
Wood adhesives - Determination of free formaldehye content
CANH BAO
Phwong phap kali cyanide va phwong phap sic ky 16ng quy dinh trong tiéu chuin nay c6 st
dung héa chat, vat liéu doc hai. Tiéu chuan nay khdng liét ké cac van dé vé an toan (néu co)
lién quan dén qua trinh sir dung. Ngwei str dung hai phwong phap trén cé trach nhiém thiét

lap cac bwéc thwe hién an toan phu hop va xac dinh kha nang ap dung phwong phap dwa theo
nhikng giéi han da dwoc quy dinh. (Xem TCVN 5507:2002 va TCVN 7289:2003 (ISO 3165: 1976)).

1 Pham vi ap dung

Tiéu chuan nay quy dinh 4 phuong phap xac dinh ham lwvgng formaldehyde ty do trong céc loai keo
dan go:

- Phurong phap hydroxylamin hydrochloride: dwoc str dung déi vai keo phenolic, bang cach chuédn do
dién thé trong dung dich dung dung méi nwéc hodc dung dich hiru co. Phwong phap nay ap dung voi
keo c6 ham luvgng formaldehyde ty do t6i da 15 % theo khéi lvong. V&i keo cé lwgng formaldehyde
tw do tlr 15 % dén 30 % theo khdi lvgng, can phai diéu chinh ndng dé clia cac dung dich thé tich
chuan trong phwong phéap.

- Phwong phap sulfit: dwoc str dung véi keo amino va keo furan. Phwong phap nay ap dung cho cac
loai keo la san pham tir qua trinh tring ngwng ure va melamin v&i formaldehyde va keo furan tir qua
trinh tring ngung rwgu furfuryl véi formaldehyde ma khéng qua qua trinh bién tinh.

- Phwong phéap kali cyanide (KCN): dwoc sir dung véi keo ngwng tu (keo dwoc tong hop tr phan trng
tring ngung), bao gdém keo ure, keo furan, keo melamin va keo phenolic, cling nhu keo hon hgp hodc
keo bién tinh tr nhirng loai keo nay.

- Phurong phap sac ky 16ng: dwoc st dung v&i keo nhii tvong, bao gdm céac loai keo nhii twong
acrylic, acrylonitril-butadien, carboxylated styren-butadien va polyvinyl acetat. Phuvong phap xac dinh
nay cling c6 thé ap dung véi cac keo nhii twong cda nhirng thanh phan khac. Khoang gi¢i han phat
hién ctia phuong phap nay la lvgng formaldehyde tir 0,05 ppm dén 15 ppm. Keo nhii twong phai
dugc pha lodng dé dat gia tri nay.

CHU THICH: Ham lwong formaldehyde tw do trong keo dwoc xac dinh theo tiéu chudn nay |a ham
lrong thwe té tai thoi diém thir nghiém. Gia tri nay khéng c6 méi lién hé dinh lwgng véi ham lvgng
formaldehyde tw do trong va sau quy trinh st dung.

2 Tai liéu vién dan

Céc tai liéu vién dan sau rét can thiét cho viéc 4p dung tiéu chuén nay. Déi VGi cac tai liéu vién dan
ghi ndm cong bo thi 4p dung phién ban dwoc néu. Déi véi céc tai liéu vién dan khong ghi nam cong
b6 thi &p dung phién ban méi nhat, bao gdm ca cac stra doi, b6 sung (néu co).

TCVN 2090 : 2007 (ISO 15528 : 2000), Son, vecni va nguyén liéu cho son va vecni-L&y mau.

TCVN 4851 : 1989 (ISO 3696 : 1987), Nudc ding dé phan tich trong phong thi nghiém - Yéu céu ky
thuét va phuong phéap thi.

TCVN 7149:2007 (ISO 385 :2005), Dung cu thi nghiém béng thdy tinh - Buret.
TCVN 7151:2010 (ISO 648 :2008), Dung cu thi nghiém bang thdy tinh - Pipet mot mirc.

ASTM D2194-02 : 2012, Test Method for Concentration of Formaldehyde Solutions (Phwong phap thi
néng dé dung dich formaldehyde).

ASTM E180-99 : 1999, Practice for Determining the Precision of ASTM Methods for Analysis and
Testing of Industrial and Specialty Chemicals (Thuc hanh xac dinh do chinh xac cua phwong phap thor
ASTM cho phén tich va ki€ém tra héa chét céng nghiép va héa chét chuyén dung).



ASTM E682-92 : 2011, Practice for Liquid Chromatography - Terms and Relationships (Thuc hanh
phuwong phap sac ky Iéng - Thuét nglr va mai lién hé).

3 Thuat ngir va dinh nghia

Tiéu chudn nay str dung cac thuat ngir va dinh nghia néu trong TCVN 11568 : 2016 va céac thuat ngir,
dinh nghta sau:

3.1
Formaldehyde tw do (free formaldehyde)

Formaldehyde & trang thai khong lién két hoa hoc ton tai dwéi dang: formaldehyde, formaldehyde
dihydrat (dihydroxymethylen) hodc polyoxymethylen.

4 Phwong phéap tho
4.1 Lwa chon phwong phap

Viéc lwa chon phuong phap xac dinh ham lwong formaldehyde tuw do trong tirng loai keo dan gé duoc
trinh bay trong Bang 1.

Bang 1 - Lwa chon phwong phap

Phwong phap Cac loai keo phu hgp cho phwong phap

Phuwong phap hydroxylamin hydrochloride Keo phenolic, keo furan® (khéng bién tinh v&i keo ure
hodac keo melamin)

Phuong phap sulfit Keo ure, keo melamin, keo furan?, keo ure-melamin,
keo furan-ure

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

Phuong phap séc ky léng Keo nhii twong® acrylic, acrylonitril-butadien,
carboxytated styren-butadien, polyvinyl acetat va keo
nhii twong cla cac thanh phan khac

® Xem Phu luc A, Piéu A.2
P Xem Phu luc A, Piéu A.3
F Xem Phu luc A, Piéu A.4

4.2 Phwong phap hydroxylamin hydrochloride
4.2.1 Nguyén tac

Formaldehyde dugc chuyén héa thanh oxim nho hydroxylamin hydrochloride. Acid hydrochloric hinh
thanh trong sudt qua trinh phan trng dwgc chuén dd bang dung dich natri hydroxide.

Phan &ng oxy héa: CH,O + NH,OH.HCI - CH,NOH + HCI + H,O
4.2.2 Thuoc thw

Trong su6t qua trinh phan tich, chi str dung céac thudc thir da duwgc cong nhan va str dung nwéc cé do
tinh khiét t6i thi€u loai 3 theo TCVN 4851 :1989 (1ISO 3696 :1987).

4.2.2.1 Hydroxylamin hydrochloride, 10 % theo kh6i lwvgng dung dich, diéu chinh do pH cta dung
dich vé 3,5 bang dung dich NaOH.

4.2.2.2 Natri hydroxide (NaOH), dung dich chuén, cé ndng dé 1 mol/l va 0,1 mol/l.
4.2.2.3 Acid hydrochloric (HCI), dung dich chuén, cé néng dd 1 mol/l va 0,1 mol/l.
4.2.2.4 Methanol, khong c6 aldehyde va keton.

4.2.2.5 2-Propanol, khéng cé aldehyde va keton.

4.2.3 Thiét bi, dung cu

Thiét bi phong thi nghiém théng thudng va dung cu thay tinh, cung véi cac thiét bi sau:
4.2.3.1 Can phan tich, do chinh xac téi 0,1 mg.

4.2.3.2 May do pH, do nhay dén 0,1 don vi pH, thi€t bi gdm mét dién cuwe chi thi thly tinh va mot dién
cwc mau calomel.

4.2.3.3 May khuay tur.

4.2.3.4 Buret chia dg, v&i dung tich 10 ml va 25 ml, buret 25 ml s&r dung trong trudng hop luvong
formaldehyde ty do Ién hon 5 % theo khéi lvgng.



4.2.4 Lay mau

L&y mau dai dién ctia san pham dé kiém tra cac tinh chat dwoc md ta trong TCVN 2090 : 2007 (ISO
15528:2000).

4.2.5 Cach tién hanh
4.25.1 Mau thiv

Can khdi lvgng, chinh xac dén 0,1 mg, cho vao céc thiy tinh dung tich 250 ml, khéi lvgng mau thir tir
1g dén 5 g, tuy thudc vao ham luvong formaldehyde tw do wéc lwgng (xem Bang 2).

Bang 2 - Khéi lwgng mau th

Ham lwong formaldehyde wéc lwong Khéi lwong mau thi
(% theo khoi lvgng) (9)
<2 5,0+0,2
2dén4 3,0+£0.2
>4 1dén2

4.2.5.2 Cach xac dinh

Cho 50 ml methanol (4.2.2,4) hoac 50 ml hén hop co ty 1& 3 phan thé tich rwou 2-propanol (4.2.2.5) va
1 phan thé tich nwéc vao trong coc thly tinh chira mau thir, bat may khudy tir (4.2.3.3) dé khudy cho
keo tan hét, nhiét dé dwoc gitr 6n dinh & (23 £ 1) °C.

Puwa dién cuc clia may do pH (4.2.3.2) vao trong dung dich va sttr dung dung dich acid hydrochloric
ndng do 0,1 mol/l (cho keo trung tinh) hodc dung dich acid hydrochloric néng dé 1 mol/l (cho keo c6
tinh kiem cao) (xem 4.2.2.3) d€ diéu chinh pH vé 3,5.

Dung pipet cho vao dung dich khoang 25 ml dung dich hydroxylamin hydrochloride (4.2.2.1) & nhiét do
(23t 1)°C.

Khuay trong (10 +1) min.

Chuén dd mot cach nhanh chéng, ding dung dich natri hydroxide néng dd 1 mol/l (ho&c dung dich
natri hydroxide néng dé 0,1 mol/l d6i v6i ham lwgng formaldehyde thap) (xem 4.2.2.2) chira trong
buret c6 dung tich phi hgp (4.2.3.4), cho dén khi pH bang 3,5.

4.2,5.3 Kiém tra mau déi chirng (phép thir tring)

Thuc hién kiém tra mau doi chirng song song v&i qua trinh xac dinh trén, giéng vé quy trinh, giéng
thu6c thtr, nhwng khdng cdé mau thir.

4.2.6 Biéu thi két qua
Ham luvong formaldehyde tw do w(CH.O, tv do) dwoc tinh theo cbng thirc sau:

3c(V; Vo)
m

W(CH.0O, ty do) = (1)

Trong do:

w(CH.0, tv do) la ham lwvgng formaldehyde tw do cé trong mau thir, tinh bang phan tram khéi lvong
(% khéi lvong);

¢ la ndng dd thuc té ctia dung dich natri hydroxide (4.2.2.2) st dung, tinh bang mol trén lit (mol/l);

Vo la thé tich cua dung dich natri hydroxide (4.2.2.2) sr dung trong kiém tra mau déi chitng (xem
4.2.5.3), tinh bang mililit (ml);

V; 1a thé tich clia dung dich natri hydroxide (4.2.2.2) st dung dé chuén dd (xem 4.2.5.2), tinh bang
mililit (ml);

m 1a khéi lwgng mau thir, tinh bang gam (g).

4.2.7 DO chinh xac

- D0 1ap lai: 0,2 % khdi lwvgng formaldehyde (sai s6 tuyét doi);
- B0 tai lap: 0,4 % khéi lvgng formaldehyde (sai s6 tuyét doi).
4.3 Phwong phap sulfit

4.3.1 Nguyén tac

Phuwong phap nay dwa theo cac phan (rng héa hoc sau day:



pH =82 08094

a) CH.O + Nay;SO, (du) + H:0 T

HOCHy-504Na + NaOH

b) ROCH,OH + Na;SOs (du) + H,0 ﬂ%——i:“"’—} HOCH~SO;Na + ROH + NaOH

6) >N-CH;OH + Na;S0; —2C5 khong xdy ra phan (ng frong didu kién kidm tra
d) NazSO;s (du) + I + H0 —2=455 Na.s0, +2HI

e) HOCH-SO;Na + l,—B1=%%5 khong xdy ra phén tng trong didu kign kidm tra

ff  HOCH,-SOsNa + Na,CO, P=2%0 105 (14 5 4+ Ne.SO; + NaHCO,

g) NezSO;+ b+ H0 —> NayS0, +2H

Formaldehyde tw do va cac semiacetal khdng bén tr phan &rng céng cla rwou va formaldehyde trong
mau thir dwoc phan (rng va&i natri sulfit dw & nhiét do 0 °C dé hinh thanh nén hydroxymethan sulfonat.
Natri sulfit dw dwoc chuén dd véi dung dich iod. Hydroxymethan sulfonat bi phan ly b&i dung dich natri
carbonat va natri sulfit sinh ra dwgc chuén dé véi dung dich iod.

4.3.2 Thudc thtr

Trong su6t qua trinh phan tich, chi st dung cac thudc th&r da dwgc cong nhan va str dung nuwéc c6 do
tinh khiét toi thi€u loai 3 theo TCVN 4851 :1989 (1ISO 3696 :1987).

4.3.2.1 Dung dich natri sulfit, nong do c(Na,SOs) = 1 mol/l.
4.3.2.2 Acid acetic, ndong dé c(CH;COOH) = 1 mol/l.

4.3.2.3 Dung dich natri carbonat, ndong dé c(Na.COs) = 100 g/l.
4.3.14 Dung dich dém.

Hoa tan 12,37 g acid boric v&i nuoc trong binh dinh mirc dung tich 1 000 ml, thém 100 ml dung dich
natri hydroxide ndng dé 1 mol/l, thém nwéc cho téi vach dinh mirc va lac déu.

Truwéce khi str dung, lam lanh dung dich vé 0 °C.

4.3.2.5 lod, dung dich chuén, ndng do c(lz) = 0,05 mol/l, chinh x&c la 12,690 g/I. Néu can thiét, c6 thé
chuén dd nguoc bang dung dich chuén natri thiosulfat, ndng dé c(Na,S.03) = 0,1 mol/l.

4.3.2.6 Dichloromethan, trung tinh (pH = 7).
Truwéce khi str dung, lam lanh dung dich dichloromethan vé 0 °C.

4.3.2.7 Tinh bét, hoa tan trong nwéc ndng dé dugc mot dung dich cé ndng dé 10 g/l, ho&c str dung
loai tinh bot khd dang bot, hoa tan dwgc trong nudc lanh.

4.3.2.8 Nwéc chira da lanh, chuén bj tlr nwéc co6 do tinh khiét t6i thiéu loai 3 theo TCVN 4851:1989
(1SO 3696:1987).

4.3.2.9 Pa lanh, xay min, chuan bi tir nwéc cé do tinh khiét t6i thi€u loai 3 theo TCVN 4851 :1989
(ISO 3696:1987).

4.13 Thiét bi, dung cu

Thiét bi phong thi nghiém thong thudng va dung cu thay tinh tuan theo cac yéu cau cdla TCVN
7149:2007 (ISO 385:2005) d6i v&i buret hoac TCVN 7151:2010 (ISO 648:2008) déi v&i pipet, cung voi
cac thiét bj sau:

4.3.3.1 May khudy téc do cao.

4.3.3.2 May khuay ttr.

4.3.3.3 BoOn da lanh.

4.3.3.4 Buret hoac, t6t hon la micro-buret, c6 dung tich phu hop.
4.3.3.5 Pipet, dung tich 10 ml va 25 ml.

4.3.4 Cach tién hanh

4.3.4.1 Quy dinh chung

Tién hanh céac thi nghiém xac dinh gidng nhau.

4.3.4.2 Mau thr



Theo Bang 3, Iwva chon khéi lwong mau thir phu hop. Néu lvgng formaldehyde tw do chira trong keo
khong thé wéc lvong duoc, 1dy mot lwgng mau thr khoang 1 g rdi ti€n hanh thi nghiém tham do.

Can khéi lwvgng, chinh xac dén 0,001 g, cho mau thir vao céc thiy tinh dung tich 600 m.

Bang 3 - Khéi lwong mau thi

Ham lwong formaldehyde tw do wéc lwong Khéi lwong gan dang ctia mau thi
(% theo khoi lvgng) (9)
<0,5 3,0
0,5dén 1 15
1dén?2 1,0
2dén3 0,5
3dénb5 0,25

4.3.4.3 Céch xéac dinh

Duy tri nhiét d6 ca dung dich chira trong c6e thay tinh khéng 16n hon 0 °C trong sut qua trinh xac
dinh, néu can thiét, c6 thé cho thém da xay min (4.3.2.9) vao hon hop.

Trong truedng hop cac san pham keo tan trong nuéc, ngay 1ap tire, hoa tan mau thir vao trong hon
hop clia 150 ml nwée chira da lanh (4.3.2.8), khodng 10 g da xay min (4.3.2.9) va 25 ml dung dich
dém (4.3.2.4). Trong tru&rng hop cac san pham keo khéng tan trong nwéc, ngay lap tirc, hdoa tan mau
thr vao 50 ml dichloromethan (4.3.2.6). Sau d6 thém vao méot hdn hop cia 150 ml nwéc chira da lanh
(4.3.2.8), khoang 20 g da xay min (4.3.2.9) va 25 ml dung dich dém (4.3.2.4) va nhii héa dung dich
bang may khudy tdc dd cao (4.3.3.1) trong 10 s. Ngirng khudy va rira canh khudy bang mét lvong
nhd nwéc chiva da lanh (4.3.2.8) dé loai bd dung dich dinh trén may. Lay phan dung dich rira nay cho
vao dung dich thtr.

Dt coc thiy tinh vao trong bdn da lanh (4.3.3.3) va khudy lién tuc dung dich bén trong cdc bang may
khudy tlr (4.3.3.2). Trong qua trinh khudy, dung 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 d6 thém 10 ml acid acetic (4.3.2.2) cung v&i 50 mg tinh bot
kho dang bot ho&c 3 giot dén 4 giot dung dich tinh b6t (4.3.2.7). Chuén do v&i dung dich lod (4.3.2.5)
t&i khi dat dwoc mau xanh xam hodc tim 6n dinh trong it nhat 10 s. Sau dd, thém vao 30 ml dung dich
natri carbonat (4.3.2.3). Chuan dd natri sulfit tao ra bang dung dich lod cho t&i khi dat dwgc mau xanh
on dinh trong it nhat 1 min. Ghi lai thé tich V cla iod da dwoc dung dé chudn doé natri sulfit tao ra.

4.3.5 Biéu thi két qua
Ham luvgng formaldehyde tw do w(CH.O, tw do) duwoc tinh theo céng thirc (2):

vV 15 01 f
m

w(CH.0, tw do) = 2

Trong do:

w(CH.0, ti do) la ham Iwvgng formaldehyde tw do cé trong mau thir, tinh bang phan tram khéi lvgng
(% khdi lvong);

V la thé tich ctia dung dich iod (4.3.2.5) da st dung, tinh bang mililit (ml);

fla hé so diéu chinh lién quan dén sw khac biét trong néng dé clia dung dich iod (4.3.2.5) trwéc chuén
do, ci(l2), mol/l va sau chuén dd, c,(l>), mol/l, tinh theo cong thirc (3):

Cy(l5)
cy(ly)
m la khéi lwong mau thi, tinh bang gam (g);

151a khéi lvong formaldehyde twong (rng véi 1,00 ml dung dich iod, ndng dé c¢(/,) = 0,05 mol/l, tinh
bang miligam (mg);

0,1 la hé s6 chuyén doi can thiét dé chuyén do6i miligam thanh gam dé bi€u thi w theo 1 % khdi lwgng.

NéEu 2 két qua (cua cac thi nghiém song song) Iéch nhau nhiéu hon gia tri chi ra trong 4.3.6.1, lam lai
qua trinh thi nghiém nhu mo ta trong 4.3.4.

Tinh gida tri trung binh cla 2 két qua (tr 2 thi nghiém déc 1ap) va bao cédo két qua cudi cung chinh xac
dén 0,1 % theo khdi lvong.

4.3.6 PO chinh xac
4.3.6.1 Do lap lai, r

Su khéc biét gitra hai két qua thi nghiém doc 1ap, mdi két qua 1a gia tri trung binh ctia cac thi nghiém



song song, thu du’c_rQ trén cung vat liéu b&i mot nguoi thure hién trong moét phong thi nghiém véi mot
khoang thoi gian ngan va s dung phwong phap thr nghiém chuan véi dé chinh xac cta phép do 95
% la:

0,06 % khai lwong (sai so tuyét d6i) cho san pham cé lwong formaldehyde tw do téi 1 % khéi lwong;
6 % (sai s0 twong doi) cho san pham cé lvgng formaldehyde ty do I&n hon 1 % khai lvgng.
4.3.6.2 DO tai lap, R

Su khéc biét gitra hai két qua thi nghiém doc 1ap, moi két qua la gia tri trung binh clia cac thi nghiém
song song, thu dwoc trén cung vat liéu b&i nhiéu ngudi thue hién trong nhitng phong thi nghiém khac
nhau va s&r dung phuong phap thir nghiém véi doé chinh xac ctia phép do 95 % la:

0,1 % khoi lvgng (sai sb tuyét doi) cho san pham cé lvong formaldehyde tw do t&i 1% khéi lvgng;
10 % (sai s twong ddi) cho san pham c6 lvong formaldehyde tw do I&n hon 1% khéi lwvgng.

4.4 Phwong phap kali cyanide

4.4.1 Nguyén tac

MAu keo can thir duwoc hoa tan hodc phan tan trong nwdc (néu thich hop, thém vao N,N'-
dimethylformamid), va formaldehyde tw do dwoc chuyén déi vé lwgng thanh cyanohydrin nho kali
cyanide dw. Lugng du clia kali cyanide (KCN) sau d6 dwoc chudn dd nguoc lai bang dung dich thay
ngan Il nitrat, str dung chat chi thi diphenylcarbazon.

Qué trinh phén tich dwa theo nhirng phan &ng hda hoc sau:
a) CH,0O + KCN (dw) — NC-CH,-OK

b) 2KCN + Hg(NO3z).  PH 7 2KNOs+Hg(CN).

4.4.2 Thudc tho

4.4.2.1 N.N’-dimethylformamid.

4.4.2.2 Acid nitric, nong dd c(HNO3) = 2 mol/l.

4.4.2.3 Dung dich kali cyanide, nong d6 ¢(KCN) = 0,1 mol/l.

Nodng do dung dich kali cyanide phai dwoc kiém tra lai hang tuan bang dung dich chuén thiy ngan I
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 t&i khi dat dwgc 1 000 ml dung dich.
4.4.2.5 Dung dich dém borat

Hoa tan 76,4 g K;B,0+.4H,0 trong nw&c cho téi khi dat dwgc 1 000 ml dung dich.

4.4.2.6 Dung dich thay ngan Il nitrat, nong dé c[Hg(NOs),] = 0,05 mol/l.

Mot dung dich formaldehyde lodng da biét trieéc nbng do (vi du 3,6 g/l) dwoc ding dé xac dinh lvgng
formaldehyde twong dwong véi dung dich thdy ngan Il nitrat. S dung 10 ml dung dich nay (twong
(rng v&i 36 mg formaldehyde) dé ti€n hanh xac dinh. Xem Phu luc B dé biét thém théng tin vé s loai
bd nhirng dw lwgng phan tich.

4.4.2.7 Dung dich chi thi: 1 % diphenylcarbazon trong methanol.
4.4.3 Thiét bi, dung cu

Thiét bi phong thi nghiém théng thuong va dung cu thdy tinh, cung véi cac thiét bi sau:
4.4.3.1 Can phan tich, chinh xac t&i 0,1 mg.

4.4.3.2 Buret, dung tich 25 ml.

4.4.3.3 Pipet chia d6, dung tich 5 ml.

4.4.3.4 Pipet, dung tich 10 ml va 20 ml.

4.4.3.5 Binh tam giac, dung tich 500 ml, c6 nham.

4.4.3.6 Bong ho bam gio.

4.4.4 Cach tién hanh

4.4.4.1 Cach xac dinh

Céan khéi lvgng, chinh xac dén 0,1 mg, cho vao binh tam giac dung tich 500 ml (4.4.4.5), khéi lvgng
mau thir khéng I6n hon 1 g c6 lvgng formaldehyde tw do tir 10 mg dén 40 mg. Hoa tan hodc phéan tan
mau thtr trong 150 ml nwéc (hoa tan mau thir c6 do hoa tan trong nwéc kém véi 10 ml N,N'-



d|methylformam|d (4.4.2.1) trwGe khi cho nuwéc vao). Thém 40 ml dung dich dém borat (4.4.2.5) vao
bang ong dong, va cho ngay lap tirc 20 ml dung dich kali cyanide (4.4.2.3) bang pipet (4.4.3.4); sau
do, lac binh trong thoi gian ngan. Bong nap binh dé hdn hop phan (rng trong vong 2 min & nhiét do
phong. Sau d6 thém vao 5 ml dung dich dém phosphat (4.4.2.4) bang pipet chia do (4.4.3.3) va 8 giot
dung dich diphenylcarbazon (4.4.2.7). Biéu chinh pH vé 7 bang cach thém acid nitric (4.4.2.2) vao
bang buret cho dén khi hén hgp gan nhuw khéng mau, ngay 1ap tirc chudn do dung dich bang dung
dich thtly ngan Il nitrat (4.4.2.6) t&i khi mau séc chuyén thanh tim nhat.

4.4.4.2 Kiém tra mau déi chirng (phép thir trdng)

Kiém tra gia tri d6i chiing ctia dung dich kali cyanide hang tuan, s&r dung cung mot quy trinh thi
nghiém va cung lwong cla tat ca thubc thr, nhwng khéng c6 mau thtr.

4.4.4.3 Piéu chinh

Trong trvong hop nhitng loai keo chira phirc chat v&i ion thay ngan Il (Hg?"), dé xac dinh, thém vao
mot gid tri diéu chinh bang cach chuén d6 véi dung dich thily ngan Il nitrat (4.4.2.6), qua trinh ti€p
theo dworc ti€n hanh nhw mo ta trong 4.4.4.1 nhwng khong bd sung dung dich kali cyanide (4.4.2.3).

4.4.5 Biéu thi két qua
Ham lwvgng formaldehyde tw do w(CH.,O, tv do) dwoc tinh theo cdng thirc sau:

Vo Vi Vp) (CHO)
10m, “)

w(CH.0, tw do) =

Trong do:

w(CH:0, ti do) Ia ham Iwvgng formaldehyde tw do c6 trong mau thi, tinh bang phan tram khéi lvgng
(% khdi lvong);

Vj 1a thé tich ctia dung dich thdy ngan Il nitrat (4.4.2.6) can thi€t dé chuén do 20ml dung dich kali
cyanide (4.4.2.3) trong kiém tra mau déi chirng, tinh bang mililit (ml);

V; la thé tich ctia dung dich thay ngan Il nitrat (4.4.2.6) can thiét dé chudn dd mau thi, tinh bang mililit
(ml);

V la thé tich ctia dung dich thiy ngan Il nitrat (4.4.2.6) can thiét dé chuén do mau thtr trong qua trinh
diéu chinh (4.4.5.3) (néu dwoc thue hién), tinh bang mililit (ml);

mo 1a khéi lwgng mau thi, tinh bang gam (g);

p(CH:0) la lvgng formaldehyde twong dwong, tinh bang miligam trén mililit (mg/ml) dung dich thay
ngén Il nitrat, theo céng thirc sau:

m
: (5)
VO V3

pP(CH:0)=

m, la khéi lvong cla formaldehyde dung dé xac dinh lwgng formaldehyde twong duong, tinh bang
miligam (mg),

Vs 1a thé tich clia dung dich thdy ngan Il nitrat can thiét, tinh bang mililit (ml).

4.4.6 DO chinh xac

4.4.6.1 Quy dinh chung

D0 chinh xac cta phwong phap nay da dwoc xac dinh khi thuc hién tai 9 phong thi nghiém.
4.4.6.2 PO lap lai, r

V@i lwgng formaldehyde tw do < 2 % khoi lwgng, r = 0,08 % khoi lwgng (sai s6 tuyét doi).
Véi lwgng formaldehyde tw do = 2 % khoi lwong, r = 4 % (sai s6 twong doi).

4.4.6.3 PO tailap, R

V&i lwgng formaldehyde tw do < 2 % khéi lwgng, R = 0,16 % khéi lwgng (sai s6 tuyét doi).
Vé&i lugng formaldehyde tw do = 2 % khdi lvgng, R = 8 % (sai s6 twong doi).

4.5 Phwong phap séc ky léng

4.5.1 Nguyén tic

Pha Idng cla keo nhii tvong dwoc pha lodng va duoc séc ky trén mot cot pha dao octadecyisilan
(ODS) slr dung mot pha dong léng va mét dau do quang pho kha kién 410 nm. Formaldehyde dwoc
tach tlr cac phan khac trong chat nén trén cot sic ky. Hé thdng do tim bao gdbm mot binh phan tng
dang cot tru dé tao ra mot dan xudt lutidin khi formaldehyde phan (ng v&i thubc thir 2,4-pentanedione
(thudc thtr Nash). Nong dd ctia formaldehyde tw do trong keo nhii twong dwoc xac dinh bang dién tich



