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TCVN 7535-1:2010

L&indi dau

TCVN 7535-1:2010 thay thé TCVN 7525:2005.

TCVN 7535-1:2010 hoan toan twomnyg dwong voi 1ISO 17226-1:2008.

B tieu chudn TCVN 7535 Da — Xéc dinh ham lugng formaldehyt bang

phuong phép héa hoc gdm hai phan:

- TCVN 7535-1:2010 (ISO 17226-1:2008), Phdn 1: Phuong phép sac ky
iong hidu ndng cao;

- TCVN 7535-2:2010 (ISO 17228-2:2008, Cor 1:2009), Phan 2: Phuong
phéap so mau

TOVN 7535-1:2010 do Ban ky thuat Tidu chudn quée gia TCVN/TC 120
San phdm da bién soan, Téng cic Tiéu chuén Do lirdng Chét lwong &3 nghi,
B& Kioa hoc.va Céng nghé cdng bé.
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TIEUCHUAN QUOC GIA TCVN 7535-1:2010

Da - Xac dinh ham lweng formaldehyt bdng phwong phéap
héa hoc -
Phan-1: Phwong phap sdc ky 16ng hidu niing cao

Leather — Chemical determination of fonnaldehyde content —
Part 1: Method using high performance liquid chmmatography

4 Phamviap dung

Tiéu chudn nay qui dinh phwong phép xac dinh formaldehyt ty do va formaldehyt gidi phéng cé trong
da. Phrong phap nay dia trén séc ky I1ng higu ning cao (HPLC). Phurong phép ndy c6 chon loc va
khéng nhay dbi v&i chét chiét c6 mau.

LLro’ng fonnaldehyt thu duoc 12 lwgng formaldehyt ty do va formaldehyt duwgc chiét qua viéc thily phan
¢ trona nwée chidt tir da & cac didu kién chudn,

2 Sy phi hop

Khi so sanh v&i TCVN 7535-2 (ISO 17226-2), hai phirong phap phéan tich nay phai dwa ra nhitng xu
huéng teong tw nhau nhung khdng nhét thiét phai c6 két_ql._aé'hoén toan giéng nhau. Béi vay, trong
trudrng hgp ¢6 tranh chép., wu tién s dung phuwong phap trong TCVN 7535-1 (ISO 17226-1) hon
phwong phéap trong TCVN 7535-2 (ISO 17226-2).

3 Tailidu vién ddn

‘Céc tai lidu vién dan sau rit cin thidt cho vigc ap dung tiéu chudn ndy. BEi véi céc tai lidu vién dan ghi
nam cdng bd thi 4p dung phién ban dwgc néu. BAi véi cac ta lidu vién din khodng ghi nam céng bé thi
ap dung phién ban mé&i nhét bao gdm ca céc su'a adi, bd sung (néu cb).

TCVN 4851:1989 (1SO 3696:1987), Nudc ding dé phén tich trong phong thi nghfém Yéu céu ky thuét
va phuong phép the

TCVN 7117 (SO 2418), Da - Phép thir hoa, co Iy va db bén mau - Vi tri 1y méu

TCVN 7126 (ISO 4044); Da - Phép thir hod hoc - Chudn bi mau thir héa
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1SO 4684, Leather — Chemical lests — Determination of volatile maiier (Da — Phép thir hoa hoc - Xac
dinh chit bay hoi)

4 Nguyén tic

Qué trinh nay cé tinh chon loc. Formaldehyt ugc tach ra va dinh lwong nhr mét chat din xudt tlr céc
" aldehyt va xeton khac bing phuong phép sdc ky 1éng. Chét duoc phat hign 1A formaldshyt ty do va
inrmaldehyt bi thily phan trong qua trinh chidt a8 tao thanh formaldehyt tir do.

MAu thr dwoc tach rra bing dung dich chét tdy & 40 °C. Nwéc rira gidi dugce tron voi 2.4-
dinitrophenylhydrazin, khi-d6 aidehyt va xeton sé phé"l (rng dé tao ra cac hydrazon trong ng. Cac
hydrazon nay’ du’o'c tach béng phu*orng phap HPLC dae pha, dugc phét hién & 360 nm va duwoc
dinh IU’"”ng

5  Thube thir

Chi stz dung céc thuéc thir ¢ chp dd phan tich a4 biét, trir khi ¢6 qui dinh khac. Nwde phai 13 Ioail3
theo TCVN 4851:1989 (1ISO 3696:1987). Tt ca cac dung dich la dung dich nudec.

51 Thudc thir cho dung djch formaldshyt géc

5.1.1 Dung djch formaldehyt, khoang 37 °A; (phan khéi lang).

5.1.2 Dung dich iot, 0,05 mol/l, nghia la 12,68 g iot trén lit.

7 1.3 Dung djch natri hydroxit, 2,0 mol/l.

5.1.4 Dung djch axit sulfuric, 2,0 mol/l.

5.1.5 Dung dich natri thiosulfat, 0,1 mol.

6.1.8 Dung dich hd tinh bt, 1 %, nghfa 1a 1 g tinh bat trong 100 mi .

5.2 Thudc thir cho phwong phap HPLC _

| .5.2.1_ Dung djch natri dodecylsulphonat (chét tdy), 0,1 %, 1 g trong 1 000 m! nuuc.

5.2.2 Dung djch dinitrophenylhydrazin (DNPH), bao gém 0,3 g DNPH (2,4-dinitrophenvinydrazin)
hida tan trong 100 ml axit o-phosphoric ddm ddc (85 % phén khéi lwong). (DNPH duwes 4& tinh lai te
125 % phAn khéi lugng, axetonitril trong nwdrc)

503 Axetonitril

3 Tniétbi, dyng cu

£ dyng thiét bi phong thi nghigm thdng thedng, dic bist ia nhirng thidt oi, dune cy e,
2.1 Tinh dinh mive, dung tich 10 ml, 500 mi, va 1 000 m!.

32 Tinh bisameyer, dung e 100 mlva 280 ril.



TCVN 7535-1:2010
6.3 Phéu loc cé mang loc soi thay tinh, GF8 (hodic phéu loc thily tinh G3, dwéng kinh tir 70 mm
dén 100 mim). .

6.4 Thiét bj cach thity, kidm soat nhiét tinh dén 40 °C £ 0,5 °C, dwoc gén véi méy lic hajic may
khudy binh.

6.5 Nhiét ké, chia 46 dén 0,1 °C trong khodng tir 20 °C dén 50 °C.
6.6 Hé théng HPLC vl dhu dd LV, 360 nm.
6.7 Mang loc, polyamit, 6,45 yim.

6.8 Can phén tich, can chinh xac dén 0,1 mg.

7  Céach tién hanh

7.4 Qui trinh xac Ginh formaldohyt trong dung djch gbc
7.44 Chudn bi dung djch formaldehyt gbc

Ding pipet 14y .5 mi dung dich formaldehyt (5.1.1) che vao binh dinh mic 1 000 ml {(6.1) ¢6 chira
_khoang 100 ml nwéc va sau a6 thém nwéc da khir khoang dén vach mirc. Dung dich nay la dung dich
formaldehyt gbc.-

7.1.2 Xac dinh

Dung pipet 14y 10 mi dung dich formaldehyt gbc cho vao binh Erlenmeyer 250 mi (6.2) va trdn v&i 50 mi
dung dich iot (5.1.2). Thém natri hydroxit (5.1.3) vao cho Gén khi hdn ho-p chuyén sang mau vang. pé
hdn hop phan tng trong 15 min £ 1 min & 18 °C @én 26 °C va sau dé vira khudy hdn hep, vira thém
15 mi axit sulfuric (5.1 4).

Sau khi thém 2 mi dung dich hd tinh bét (5.1.6), chun do lwong iot du cling v6i natii thiosulfat (5.1.5)
tho @én khi @b maw. Tién hanh ba 13n x&c dinh ridng ré. Chudn d6 It nhat hai dung dich tréng theo
cach twong tw.

Vo —Vxex Mg,

Pra=
2

trong dé
pra 14 ndng @3 dung dich formaldehyt gbc, tint béqg miligam trén 10 m! (mg/10 ml);
Vp  la thé tich dung dich th:esulfat dung dé chuan u:‘j dung d;ch trang, tinh béng mililit (mi);
V, lathé tich dung dich thiosulfat ding dé chuén d¢ dung dich mAu thee, tinh bang miliiit fml‘
Mea 12 khéi leong phan tl twong ddi cla formaldehyt, 30,02 g/mol;

¢, 1andng d6 cia dung dich thiosulfat, tinh bang moi trén it (mol/).
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7.2 Qui trinh x4c djnh formaldehyt cé trong da bing phwong phap HPLC

7.2.4 LAy miu va chuln bi miu

N&u ¢6 thé, Iy mAu theo TCVN 7117 (iSO 2418). Néu khong thé tdy mau theo TCVN 7117 (SO 2418)
(vi dy, da tAy tir san phim @4 hoan thién nhu gidly, quin 4o), thi chi iét clia vige lay mAu phai ghi trong
bo cdo thir nghidm. Nghién da theo TCVN 7128 (SO 4044). -

Nau két qua bidu thi.dya trén chét kho, th thir thém mét miu thir clia cliing loai'da 66 theo 1SO 4634
¢30 cho ¢6 thé tinh toan dugce ham lweong 4m.

7.2.2 Chidt |

Can 2 g + 0,1 g da cho vao mdt io thich hop. Ding pipet ldy 50 mi dung dich chét tdy (5.2.1) cho vao
hirh Erlenmeyer 100 mi (6.2) va 1am néng dung dich dén 40 °C. Chuyén luong da da dugc can truds
vio binh, sau do dy kin bing nit thiy tinh (xem phén duwéi). Khudy hén hep trong binh hoge 14¢ nhe
& 40 °C + 0,5 °C trén thiét bj chch thiy (6.4) trong 60 min + 2 min. Dung dich chiét a4 1am néng dugc
loe chan khbng ngay qua phéu loc thiy tinh (6.3) rdi cho vao binh. Lam mat dung dich lgc trong binh
«in xudrg nhiét dd phdng (18 °C dén 26 °C). '

Khéng duoc thay déi ty 1@ da/dung dich. Vige chiét va phén tich phai dugc thie hién trong cung mét
rigay.

7.2.3 Phén (rng voi DNPH

Diing pipet 1Ay 4,0 ml axetonitril (5.2.3), 5,0 ml phan phan wdc cda nuwdc rira giai da loc (7.2.2) va
C,5 mi dung dich DNPH (5.2.2) cho vao mét binh dinh mirc 10 ml (8.1). B thém nwéc da khlr khodng
vao binh dinh mirc dén vach mec va lc nhanh bing tay @& trdn d&u hdn hop. D& yén hdn hop it nhét

50 min, nhung 16i da khdng qua 180 min. Sau khi loc qua mang loc (6.7), phan tich mau theo phuong
phap HPLC. Néu ndng d9 clra mau ndm ngoai khodng higu chuln, thi 14y phan phan wéc nhd hon.

7.2.4 Didu kign HPLC (khuyén nghi)

Céc didu kign HPLC chi ta khuyén nghj. Phwong phéap s dung phai duoc kiém tra béng.cach st dung
¢ sch x@c dinh ty 18 thu hdi (7.2.7) va két qua quan sat dwec phdi trong pham vi dugrc ligt ké & Bang A.1.

The g5 dong: 1,0 ml/fmin
fha dong: axetonitril/mrédc, 60:40
ot tach: cdt pha nguec C18 v&i cdt tach so bd (1 cm, RP18)

Bud adng UV G phiét hign: 360 nm

? e bor . 20yl
CHU THICH  Cotierck 100, CH 18,2 (lréng phti déy, 12 % C) I3 mot vi du v8 ot tach phit hop b ¥ > mua dugc’”
aCtﬂ Morcx 100, CH 121 m¢t vi diy cia mot s3n ohdr phit hop =6 thd inia dwys. Thong fin nay duwa 18129
thsdn loi civ ogeai © T aung Héu chiudn ndy va Kiidng phai la chi dinh cha 1SQ.

3
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7.2.5 Higu chudn HPLC

Diing pipet Iy 0,5 ml ding dich formaldehyt géc thu duee theo 7.1.1, véi ham lwong formaldehyt a3
biét chinh x4ac, cho vao binh dinh mirc 500 mi (6.1) 64 cb sin khodng 100 mi nudc. Trén ddu va cho
thém nudce dén vach mirc, va trén ddu lai. Dung dich nay 1a dung dich chudn dung @8 hidu chudn,
nghia I&; dung dich chuén chira khodng 2 ug formaldehyt/mi.

Cho thém 4 ml axetonitril (5.2.3) vao tirng binh trong sau binh dinh mirc 10 ml (6.1), sau dé d@é tao ra
mét déy ndng @9, cho thém vao mdi binh lvgng dung dich chuin trong tng 0,5 mil; 1,0 ml; 2,0 mi;
3,0 ml; 4,0 ml; 5,0 ml.'Ngay sau khi thém dung dich formaldehyt (5.1.1),‘tr¢n d&u mdi binh va thémn
0,5 mi dung dich DNPH (5.2.2). Thém nwéc khiy khodng vao cac binh dén vach mirc va trdn ddu. Sau
it nhat 69 min va khéng qua 180 min, phan tich miu bing phwong phap HPLC sau khi loc qua mang
Ioc (6.7). Thyre hign higu chudn béing cach vé biéu db clia dign tich pic din xult formaldehyt tuo*ﬁg &ng
véi ndng @8 tinh bang microgam trén 10 mi.

7.2.6 Tinh toan ham hrgng formaldehyt trong miu thir da

_pxF
Wp =
m

trong d5

we  1a ndng do formaldshiyt c6 trong mAu th, dugc 1am tron @én 0,01 mg/kg, tinh bing miligam
trén kilogam (ma/kg);

ps andng do formaldéhw ¢6 dwgc tir bidu dd hiéu chun, tinh bing microgam trén 10 ml (ug/1C rml);
F 14 hé s phalosing, tinh bing mililit (mi);
m 13 khéi lugng clia da @3 can, tinh bing gam (g).

7.2.7 Phaméu - Xéic dinh ty 1§ thu hdi

Trwde tién ab 4 mi axetonitril (5.2.3) vao binh dinh m&c 10 mi (6.1) va thém phan phan wéc cla 2,5 mi
dung dich lgc thu dwee nhu md ta trong 7.2.2. Sau d6 thém mot lrong dung dich chudn formaldehyt 43
xac dinh chinh xac 4é thu dwee néng do-gan twong duong véi ndng dd xac dinh duoe trong méu thir.

X ly tiép dung dich nay theo qui trinh duvec mé ta trong 7.2.3 va xac dinh ps, theo qui trinh dwoc mé 13
trong 7 2.3. Tién hanh xac dinh va ghi gi4 tri nay trong bao cao thlr nghiém.

o (P12 =0,5p5)x100
Pra
trong dé
ps2 la ndhg dd formaldehyt cb duoe tir bidu @8 hidu chuin, tinh bang microgam trén 10 m! (ug/10 mi);
Ps 1A ndng @3 formaldehyt trong mAu thir kndng pha, tinh béng microgam trén 10 mi (ug/10 mi);
Pear i lrong formaiciehyt 43 pha, tinh bang microgam trér} 10 mi (ug/10 mi);

G-
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Rs laty 1& thu hdi, dwoc 1am tron dén 0,1 %, tinh bAng phén tram.

Bidu thj két qua

Biéu thi ndng 46 formaldehyt chinh xéc dén 0,1 mg/kg dwa trén khéi iwong ciia mau da dem thir.

© Néu két qua duoc bidu thi dira trén cor s& chét kho, nhan két qua trén véi hé s8 100/(100 — w), trong 86
w 12 ham hrong Am tinh bang phan trim (%) xéc dinh theo ISO 4684. Néu két qua dugc bidu thi dya
trén co s& chit khd, thi ghi rd trong bao céo thlr nghiém.

9 Bao sdo thtr nghiém

Bao céo thir nghiém phdi bao gbm cac ndi dung sau:

a)
5)
c)
d)
8)
f)
9)

. vién din tidu chuln nay;

loai, ngudn gbc va md ta miu da duc phén tich va phrong phap 14y mau da s dung;
qui trinh phan tich 63 st dung;
Kkét qua phan tich ham lwgng formaldehyt:

bAt ky sai léch nao so v&i qui trinh phan tich, dac biét I thwe hién cac buéc them vao;

ngay thir nghiém;

néu két qua duoc xac dinh dya trén co s& chét khd thi phai ghi ttong bao cdo thir nghidm.



S4 fiéu sau day thu dugc tir ther nghiém lién phong véi 10 phong thir nghiém cac miu ther da ¢ lugng

Phulyc A
(tham khao)
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B8 chym: @9 tin ciy clia phwong phéap sic ky HPLC

formaldehyt chura biét.

Bang A.1 — S8 lidu d tin ciy ciza phirong phép séc ky HPLC

Ham lweng formaldehyt D¢ lap lai 2o tai lap Ty 18 thu 1idi
Nizu the da trung binh r R
ma/kg mg/kg mg/kg %
A 7,65 1,27 3,13 94
B 17,69 . 3,62 7,97 26
i 28,69 5,40 11,42 91
D 102,16 20,82 €4,33 g4
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