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Chat lugng nuéc — Xac dinh chat hoat dong bé mat —

Phan 2: Xac dinh cac chat hoat dong bé mat khéng ion sur

dung thudc thi Dragendorff

Water quality — Determination of surfactants

Part 2: Determination of non-ionic surfactants using Dragendorff reagent

0 Loi gidi thiéu

Cac chat c6 hoat tinh bé mat dang anion va khéng ion, goi chung la cac chat hoat dong bé mat,
dudc dung trong cac san pham téy rira téng hop théng thudng.

TCVN 6622 (IS0 7875 ) bao gébm cac phan nhu sau :

Phan 1: Xac dinh cac chat hoat ddng bé méat anion bang phuong phap do phd dung metylen xanh.

Phan 2: Xac dinh cac chat hoat ddng bé mat khéng ion st dung thuéc thr Dragendorff.

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phéap xac dinh cac chat hoat ddng bé mat khéng ion sl dung thudc
th(r Dragendorff.

2 Linh vuc ap dung

Tiéu chudn nay dung dé xac dinh néng do thap cac chat hoat tinh bismut (BiAS), nghia |a cac chat
hoat déng bé mat dang khéng ion cla oxit alkylphenol-alkylene va cac dang oxit alkylen khép mach

ma c6 thé két tla véi thudc thi Dragendorff (thi du cac etexylen c6 5 d&n 30 nhém oxit etylen trén
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moét phan t&). Phudng phap nay thich hgp v6i nudc thai dua vao va nudc thai chady ra sau khi da xi
ly tr cdc nha may x{ ly nudc thai. Khi diéu tra nuéc bé mat, can thiét phai 1y luong mau 16n (t6i
5 000 ml).

Gidi han phat hién 1a 0,05 mg/l cho 1 | mau va gidi han t6i uu la 250 d&n 800 pg.
3 Tiéu chuan trich dan

TCVN 5992: 1995(1SO 5667-2), Chét ludng nudc - LAy mAu - Huéng dAn ky thuat 18y mau.

TCVN 5993: 1995(1SO 5667-3), Chat luong nudc - Ly mau - Huéng dan bao quan va x& ly mau.

4 Nguyén tac

Dudi cac chat hoat dong bé mat trong mau nudc sang dung moi etyl axetat bang khéng khi. Dudi
dung moi etyl axetat va két tlia cac chat hoat ddng bé mat dang khéng ion véi thudc th&r Dragendorff

(KBi, + BaCl, + axit axetic).

Tach va hoa tan két tha, xac dinh cGia ndng dd bismut tuong duong véi néng dé clia chat hoat dong

bé mat khéng ion trong dung dich natri pyrolidin-1-yl dithiocacboxylat bédng do thé.

Cac phuong phap bé trg khac dé xac dinh ion bismut |& hap thu nguyén t& va do phd t& ngoai (xem
phu luc).

5 Thuéc tha

Trong qua trinh phan tich, trir khi c6 chi dinh khéac, chi s dung cac thudc thr c6 d6 tinh khiét phan
tich va véi nudc cat hai 1an hodc nudc cé dd tinh khiét tuong duong.

5.1 Natri clorua (NaCl).
5.2 Natri hydrocacbonat (NaHCO,).

5.3 Etyl axetat (C,H;0,), méi cét
Canh bao - Etyl axetat la chat dé chay va doc

5.4 Metanol (CH;OH), méi cat, bdo quan trong binh thuy tinh

5.5 Axit axetic két tinh (CH,COOH), p= 1,05 g/ml.

Cac néng do thap 1a khong thich hgp.
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5.6 Axit clohydric, HCI

Thém 1 ml axit clohydric HCI (p=1,12 g/ml) vao 100 ml nudc.

5.7 Axit clohydric trong metanol

Pha lodng 10 ml axit clohydric HCI (p=1,12 g/ml) thanh 100 ml bang metanol (5.4).

5.8 Axit sulfuric (H,S0O,), 0,5 mol/l.

5.9 Dung dich ammoniac
Thém 10,0 ml dung dich ammoniac (p=0,91 g/ml) vao 250 ml nuéc
5.10 Dung dich ammoni tacrat

Thém 12,40 g axit tactaric (C4,HsOg) vao dung dich chl&ra 12,40 g ammoniac (p=0.91 g/ml) va pha
lodng thanh 1000 ml bang nudc.

5.11 Dung dich A

Hoa tan 1,70 g bismut (Ill) monohydrat oxynitrat (BiONO,.H,0) trong 20 ml axit axetic két tinh (5.5)
va pha loang thanh 100 ml bang nudc.

Hoa tan 65,0 g kali iotdua (KI) trong khoang 200 ml nudc.

Tron ca hai dung dich trong binh dinh mdc 1 000 ml, thém 200 ml axit axetic két tinh (5.5) va dinh

mdc t6i vach bang nudc cat.

Dung dich bén khoang 1 tuan néu bdo quan trong téi.

5.12 Dung dich B

Hoa tan 290,0 g bari clorua dihydrat (BaCl,.2H,0) trong 1 000 ml nuéc.
5.13 Thudc thir két tha

Tron hai phan thé tich dung dich A (5.11)va mét phan thé tich dung dich B (5.12)

Dung dich bén khoang 1 tuan néu dudc bao quén trong lo thuy tinh nau.

5.14 Dém axetat tiéu chuan
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Hoa tan 40,0 g natri hydroxit (NaOH) trong khoang 500 ml nuéc. Thém 120 ml axit axetic két tinh
(5.5). Tron déu, lam lanh va dinh mac thanh 1 000 ml bédng nudc trong binh dinh muc.

5.15 Natri pyrolidin-1-yl dithiocarboxylat, dung dich 0,5 mmol/l.

Hoa tan 103,0 mg natri pyrolidin-1-yl dithiocarboxylat dihidrat(CsHgNS,Na.2H,0) trong khoang 500
ml nuéc. Thém 10,0 ml amyl alcohol (CsH,,OH) va 0,50 g natri hydro carbonat (5.2) pha loang thanh
1 000 ml bang nuéc.

5.16 Dong (ll) sulfat, dung dich géc.

Hoa tan 1,249 g dong (I1) sulfat ngadm 5 phan t& nudc (CuS0O,.5H,0) trong 50 ml axit sulfuric (5.8)
va 200 ml nudc, pha loang thanh 1 000 ml bang nudc.

Khéng st dung céac tinh thé v& hodc mém.
5.17 Déng (Il) sulfat, dung dich chuén.

Pha lodng 50,0 ml dung dich déng gdc (5.16) va 10 ml axit sulfuric (5.8) trong nuéc thanh 1000 ml

5.18 Dung dich bromocresol d6

Hoa tan 0,10 g bromocresol trong 100 ml metanol (5.4)

5.19 Cationit, dang SO;H* (50 t6i 100 mesh ~ 0,15 t6i 0,30 mm), chiu cén.

6 Thiét bi, dung cu
May méc phong thi nghiém théng thudng va:

6.1 BO chiét dung khi (xem hinh v&, loai théng dung)

Pudng kinh cla dia loc x8p can phai bang dudng kinh trong cla 6ng chiét.

Chu thich — D& dé dang lam sach, cac bd phan can dudc néi véi nhau bing cac ¢ ndi hinh cau. Kep gilr

cling can phai dé dang thao rdi.
6.2 Cot trao déi ion, dudng kinh 16 mm, chiéu cao 200 mm

6.3 Thiét bi do thé tu ghi, trang bi dién cuc platin/calomel ho&c platin/bac clorua, thang 250 mV,
vGi buret tu ddng dung tich 20 dén 25 ml hodc thiét bi thich hop bang tay.

Chu y lam sach dung cu thuy tinh.

Cac dung cu thuy tinh can dudc lam sach ky bang nuéc, sau dé bang dung dich axit clohidric 10%

(m/m) trong etanol va ti€p tuc rlfa bang nudc.
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7 Lay mau va bao quan mau

Cach thic 18y mAu da dugc néu trong TCVN 5992: 1995 (ISO 5667-2) va TCVN 5993: 1995
(ISO 5667-3).

Mau khéng dudc hat qua 16p bot. Dung lo thuy tinh sach, da dudc trang bang metanol (5.4) dé lay
va bdo quan mau. Bao quan lanh & 4°C chi dudc thdi gian ngén. Can phai thém céac chat bao quan
néu nhu muén git mau qua 24 h. Thém 1% (V/V) dung dich formaldehyt loai 40% (V/V) c6 thé bao
quan dudc 4 ngay, trong khi d6 néu bio hoa cloroform c6 thé bdo quan dudc 8 ngay. Théng thudng
mau can phai dudc loai bd cac chat lo Iiing bang cach ly tdm. Song khi d6 cac chat hoat déong bé

mat hdp phu trén chat Io Iiing s& khéng dudc xac dinh.

8 Cach tién hanh

8.1 Tach va lam giau chat hoat déng bé mat

L&p dat bo chiét dung khi (6.1) trong td hét dé lam bay hai etyl axetat
Mau phong thi nghiém can phai ly tam néu chat ran o Iing 16n hon 0,3 g/l

Cho mét lugng mau nhat dinh (mau thk) cé chira tir 200 dén 1 000 ug chat hoat ddng bé mat vao bd
chiét dung khi. Can 100 g natri clorua (5.1) va 5 g natri hidrocacbonat (5.2). N&u thé tich mau vuot
quéa 500 ml, cho mugdi & dang rn vao mau va hoa tan bang cach théi dong khéng khi hodc nito qua.

N&u thé tich mau nhd hon, hoa tan muéi trong 400 ml nuéc va thém vao dung dich.

N&u can thiét thém nudc téi mic trén khoa. Thém 100 ml etyl axetate (5.3). Lap binh rlra khi da cé
chta hai phan ba etyl axetat. Théi véi t6c d6 20 d&n 50 I/h qua bd chiét dung khi. Nén dung luu
luong ké& dé diéu chinh luu lugng dong. Duy tri dong khi sao cho cac pha tach ra nhung khéng gay
ra su khudy tron tai bé mat tié€p giap. Nén tranh su khudy trdn manh cla cac pha lam etyl axetat

hoa tan trong nuéc. Dung théi khi sau 5 min.
N&u thdy méat hon 20% (V/V) pha hitu co do su hoa tan trong pha nuéc, bd mau thi.

Chuyén pha hitu co vao phéu chiét. Bat ky mét lugng nudc nao c6 mat trong phéu chiét du chi moét

vai mililit cing can chuyén tré lai bd chiét dung khi.

Loc dung dich etyl axetat qua gidy loc kho vao binh cau (250 ml). Thém ti€p 100 ml etyl axetat vao
béd chiét duing khi va ti€p tuc théi bang nito hodc khéng khi trong 5 min. Tach pha hitu co nhu trén sl
dung clng mét phé&u chiét, phéu loc, va chuyén vao phan ban dau. Rira phéu loc, phéu chiét bang
25 ml etyl axetat. Dudi etyl exetat trén b&p cach thuy trong ti hét. D& dudi nhanh dung mét ludng

khoéng khi nhe thdi truc ti€p 1&n bé mat dung dich.
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8.2 Thi trang

Véi mét nhém mau can tién hanh tha trdng song song véi viéc xac dinh, s dung 5 ml metanol (5.4)
va 40 ml nudc thay cho phan mau thl. Luong dung dich natri pyrrolidin-1-yl dithiocarboxylat bi tiéu

tén phai nhd hon 1 ml; néu 16n hon can phai kiém tra ham ludng cla kim loai ning trong thudc thir .

8.3 Két tua va loc

Hoa tan can khoé tir 8.1 sau khi loai bd tat ca cac chat can tré (xem 10) trong 5 ml metanol (5.4),
chuyén vao céc, thém 40 ml nuéc va 0,5 ml axit clohidric (5.6), khudy b&ng may khudy tir va ding
ong dong thém 30 ml thuéc thir két tda (5.13). Két tha dudc hinh thanh khi khudy. Ngung khudy sau

10 min va dé yén it nhat 5 min.

L&p phéu loc x8p (kich thuéc s6 4, dung tich 40 ml) vao binh loc 500 ml . C6 thé dat thém gidy loc
thuy tinh dé& bao vé phéu loc. Tham uét gidy loc badng 2 ml axit axetic (5.5) két tinh va hat chan
khéng. Loc két tha. (N&u s dung nut cao su cho phéu loc khdng dé hoa chat day vao nat). Nén sur
dung binh polyetylen c6 voi tia d& dung axit axetic. Khdng can chuyén toan bo két tla 1én cai loc bdi
vi dung dich k&t tla (xem 8.4) s& dudc chuyén trd lai c6c trudc khi chudn d6, vi vay can phai chic

chén rang moi két tha con lai trong c6¢c can phai tan hét.

8.4 Hoa tan két tua

Dé phéu loc x6p l&én binh loc 250 ml. Hoa tan két tia b&ng cach thém dung dich ammoni tactrat
(5.10) néng (x&p xi 80°C) ba Ian, méi Ian 10 ml. Chuyén dung dich hoa tan sang c6c, thém tiép 20
ml dung dich tactrat n6ng dé bdo dam hoa tan hét cac két tia. Can than rira ¢6 néi, phéu loc, binh
loc bdng 20 ml dung dich tartrat néng dé hoa tan hét bat ky két tia nao con sét lai. Tiép tuc rita
cén than phéu loc, binh loc bang 100 d&n 150 ml nudc va chuyén toan bd vao céc.

8.5 Chuan hoa dung dich natri pyrolidin-1-yl dithiocarboxylat

Néng dd cla dung dich natri pyrolidin-1-yl dithiocarboxylat (5.15) can phai dudc kiém tra trudc khi
s dung hodc hang ngay khi can phan tich thudng xuyén bang cach chuan dé hén hdp 10 ml dung
dich tiéu chudn déng sunfat (5.17), 100ml nuéc va 10.0 ml dém axetat tiéu chuén (5.14).

Hé s6 t cla dung dich natri pyrrolidin-1-yl dithiocarboxylat tinh theo phuong trinh:

trong doé
V, l1a thé tich cGa dung dich chuédn(trong trudng hdp nay la 10 ml), tinh bang mililit;.

V, 1a dung dich natri pyrrolidin-1-yl dithiocarboxylat tiéu tén, tinh bang mililit.
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8.6 Chuan do

Khudy dung dich badng may khudy ti, thém mot vai giot bromocresol dé (5.18) va dung dich
ammonia (5.9) cho dén khi chuyén sang mau tim (dung dich c6 thé mang tinh axit nhe do r(ta béng

axit axetic).

Thém 10 ml dung dich dém axetat tiéu chudn (5.14), nhing dién cuc va chudn d6 bang dung dich
natri pyrrolidin-1-yl dithiocarboxylat (5.15) bédng dau buret nhing trong dung dich. Chudn d6 dén

khi thé giam dot ngot. Diéu chinh téc dé nho giot dat 2 ml/min va téc do gidy khoang 4 cm/ml..

Diém cudi 1a diém cat cla ti€p tuyén cha hai nhanh dudng cong th&. Thinh thodng x4y ra tinh trang
dudng cong thé tré nén thing, khi d6 can lam sach cdn than dién cuc platin (mai béng bing gidy

rap).
9 Biéu thi két qua

9.1 Tinh toan

Do moi chat hoat ddng bé mat khéng ion c6 hé s6 chuyén riéng clia né, phu thudc vao chiéu dai
mach etylen oxit nén cac tinh toan thudng quy vao chat tiéu chuin. S dung nonyl phenol c6 10 don
vi etylen oxit (NP 10) lam chat chudn la thich hdp, véi hé s6 kinh nghiém cho chat nay 1a bang 54.
Nghia la 1 ml cGia dung dich natri pyrrolydin-1-yl dithiocarboxylat (5.15) tuong duong v6i 54 ug cla
NP 10.

Néng dd khéi lugng clia chat hoat déng bé mat khéng ion p, clia mau tinh bang miligam trén lit dudc
tinh theo cong thic:
(V3-V,) xtxf

Px =

Vo

trong do6:
V, |a thé tich mau, tinh bang mililit;
V, 1a lugng dung dich natri pyrrolidin-1-yl dithiocarboxylat tiéu t6n cho mau,tinh bang mililit;
V, la luong dung dich natri pyrrolidin-1-yl dithiocarboxylat tiéu t6n cho thit trang, tinh bang mililit;
t1a hé s6 cha dung dich natri pyrrolidin-1-yl dithiocarboxylat (xem 8.5);

fla hé s6 tinh toan (54 mg/l).

9.2 Db tailap

Trong khoang néng d6 tr 0,5 d&n 1,0 mg/l, d6 léch chuédn s = + 10%.
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10 Cac chat can tré

Cac chat hoat dong bé mat dang anionic 8 néng dd 16n gap 10 lan khong gay can trd. Cac chat
hoat ddng bé mét cation ciing dudc xac dinh nhu vay nén can phai tach bang trao ddi ion néu can
thiét.Mac du nhiing chat polyetylen glycol va phan 16n cac chat khong hoat dong bé méat khac c6 thé

gay can tré nhung nhiing théng tin chi tiét |14 rat it. Hiéu suat tim thdy téng céng c6 thé khéng nhan

dugc néu trong mau chita nhiéu chat ran Io Iiing (xem 8.1).

Chat hoat dong bé mat cation phan (ing cling véi thudc thi két tha (5.13) va lam tang két qua. Loai
trir chung bang cach nhu dudi day:

Lam bay hoi etyl axetat khdi dich chiét va hoa tan cén trong khoang 20 ml metanol (5.4). B8 dung
dich vao cot trao ddi ion (6.2) c6 chira 10 ml cationit (5.19). DPiéu chinh t6c d6 dong dé cac giot nhd
that nhanh va lién tiép. Rlra c6t badng 50 dén 60 ml metanol va bay hai dich rlra giai thu dugc trén
bép cach thuy. Néu cé mat cac loai chat hoat ddng bé mat ethoxylat (c6 han 25 nhém etylen oxyt
trong moét phan t&) s dung hédn hdp bén phan thé tich metanol va mét phan metylen clorua thay cho

metanol tinh khiét.

Tai sinh nhua trao d8i cation trudc khi s dung bang axit clohydric trong metanol (5.7). Rira cot
b&ng metanol cho téi khi khéng con thay d6i mau metyl dd. Bdo quan nhua trao déi ion trong

metanol.

11 Bao céao két qua

Bao cao két qua can phai bao gém cac thong tin sau:
a) nhan dang mau
b) trich d4n phuong phéap sl dung
c) ké&t qua va phuong phap biéu dién két qua
d) béat ky mot bat thudng nao trong qua trinh xac dinh

e) bat ky mot thao tac nao khéng quy dinh trong tiéu chuédn nay hodc xem nhu tu chon.

10



TCVN 6622-2: 2000
Phu luc

Xac dinh bismut

A1 Phuong phap hap thu nguyén ti

Chuén bj két tda nhu 8.3 va hoa tan chung trong thé tich thich hop dung dich amoni tactrat nong

nhu 8.4 hoac trong axit nitric, cach thic nhu sau:

Thém 2 ml dung dich axit nitric (p =1,42 g/ml) dé rlra két tla, quay tron phéu loc nhung khéng ding
chan khéng. Thém 2 dé&n 3 ml nudc , 1dc nhe va hat chan khéng. L&p lai nhu thé hai 1an dé hoa tan
va dudi hét toan bd két tha. Rlra phéu va cd néi bang nuéc dé bao dam chuyén hoan toan vao binh

Buchner. Chuyén dung dich trong binh Buchner vao binh dinh miic 100 ml va dinh mdc t6i vach bang nuéc.

Chué&n bi dung dich chuén cla bismut b&ng cach can chinh xac 0,500 + 0,005 g b6t bismut tinh
khiét va hoa tan trong vai giot axit nitric (p=1,420 g/ml) va sau dé pha lodng bang nuéc thanh 500
ml trong binh dinh mdc. Chuén bi day dung dich hiéu chuin tir dung dich nay chira 1, 2, 3, 4 va 5

mg/l bismut.

Bdo dam rang mdi moét dung dich hiéu chudn cé chra cing mét ludng giéng nhu lugng axit nitric

hodc ammoni tactrat (dung dé hoa tan két tGa) nhu la dung dich mau néi trén.

Chu&n bi may h&p thu nguyén t& va van hanh theo su huéng dan cla nha san xuat. Do d6 hap thu
clla mau va dung dich hiéu chudn. Sau khi biét dudc néng dd cla bismut trong dung dich mau tinh

toan néng do cla chat hoat déng bé mat dang khéng ionic trong mau nguyén thuy.

A.2 Phuong phap do phé tir ngoai

Chuén bi két tia nhu 8.3. Bun néng 50 + 1 ml dung dich ammoni tactrat ch(ra trong c6c dun 150 ml
& khoang 80°C. Pt phéu loc Ién trong binh loc cé kich thudc thich hop, I4p chit ¢ ndi va hoa tan
két tha bang 15 dé&n 20 ml dung dich ammoni tactrat néng. Dung tiép 15 ml ammoni tactrat dé rta
trén thanh cdc (dung trong 8.3) dé hoa tan hét tat ca cac két tha. Loc dung dich qua phéu loc x6p va
rira phéu bang lugng dung dich tactrat con lai, sau d6 ria thém 10 ml nuéc. Chuyén dung dich dudc
loc trd lai c8c, rlra binh loc hai 1an bang 10 ml va 5 ml nudc va cho vao c6c. Thém 4 ml dung dich
axit ethylen diamin tetra axetic (EDTA) 0,02 mol/l vao céc, l&c déu va chuyén vao binh dinh mc
100 ml. Rlra c6c bang nudc va dung nudc rira lam day dung dich trong binh dinh mic dén 100 ml.
(xem chu thich 1).

Van hanh may trdc quang theo huéng dan cta nha san xuat. Dung cuvet 20 mm, do d6 hap thu cla

dung dich trong binh dinh méc & budc séng 263,5 nm, 18y nuc cat lam d6i ching. Chuin bi day

11
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dung dich chudn cha 0, 200, 600, va 1 000 pg cla chat hoat ddng bé mat khéng ionic béng cach
hoa tan tiing luong can trong 5 ml metanol va 40 ml nuéc va chuan bi két tla nhu trong muc 8.3.
Hoa tan két tda nhu trén va do do hap thu & budc séng 263,5 nm s dung cuvet 20 mm giéng nhu
v6i mau. Dung dudng chudn theo d6 hap thu va ndng do6 cla chat hoat dong bé mat khdng ion tiéu
chuén. Tinh toan khéi lugng clia chat hoat dong bé mat khéng ionic trong mau thl theo dudng

chuén (xem chu thich 2).
Chu thich

1 Do d6 hap thu cta phic bismut-EDTA & budc séng 263,5 nm la mdt hang s6 khi pH dudi 2 hosc trén 9
nén can phai kiém tra pH cGa dung dich trudc khi do mau. pH cla dung dich dé do thudng tir 4 dén 5.

2 C4 haiion tactrat va EDTA déu c6 su hap thu y&u & budc séng 263,5 nm nén dé hap thu cla mau tring
thudng tir 0,03 dén 0,04.

12
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Kich thudc tinh bang milimet
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