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Ldi noi dau

TCVN 5455 : 1998 hoan toan tuong duong vdi ISO 2271 : 1989.
TCVN 5455 : 1998 thay thé TCVN 5455 - 72.

TCVN 5455 : 1998 do Ban Ky thuat Tiéu chudn TCVN/TC47
"Hoa chét ca ban" bién soan, Téng cuc Tiéu chusn - Do ludng -
Chét lugng dé nghi, B8 Khoa hoc, Cong nghé va Méi trudng ban
hanh.
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Chat hoat dong bé mat — Chat tdy ria — Xac dinh chat
hoat dong anion bang phuong phap chuén dé hai pha tryc tiép

Surface-active agents — Detergents — Determination of anionic-active matter by
manual or mechanical direct two-phase titration procedure

1 Pham vi ap dung

Tiéu chudn nay qui dinh phuong phap l&c bang tay hodc khudy bang may dé& xac dinh chat hoat déng
anion ¢6 trong chat tay rlra. :

Phuong phap duoc &p dung cho céac chat hoat déng & da;ng ran hoac dung dich nudc.
Phuong phap nay khdng ap dung khi ¢cé mat chat hoat déng bé mat cation.

Phuong phap 14¢ bang tay dugc 4p dung dé xac dinh ankylbenzen sunfonat; ankan sunfonat, sunfat va
hidrosunfat; ankylphenoi sunfat; cac sunfat etoxi va metoxi cla rugu beo; diankylsunfosuxinat va cac
chét hoat dong khac cé chira mét nhom hdo nudc trong moi phan tu.

Phuong phép khudy bang may duoc 4p dung cho tit c& cac sdn pham ké trén néu né cho két qua cé thé
so sanh vdi két qué nhan dugc theo phuong phép I3c bang tay.

Chd thich - Cac sunfonat ¢cé khéi luong phan tlr trung binh thép & dang hidrotrope (toluen, xilen) khéng can tré
khi ¢6 mat ¢ néng dé nho hon 15 % (m/m) so véi chét hoat dong. & mic cao hon, anh hudng cla né cén duge
danh gia trong tung trudng hop cu thé.

Xa phong, uré va cac mudi cda (etylendinitrijtetra axetic axitkhdng gay can trd.

Khi c6 mat cac chét hoat ddng bé mat khéng ion, anh hudng cda né can duoc danh gi& trong timg
trudng hop cu thé.

Cac hop chét v6 co dién hinh trong thanh phdn chét tdy rira, nhu natri clorua, sunfat, borat,
tripoliphotphat, peborat, silicat,... khéng gay can trd, nhg’ng cac chét tdy trang khac ngoai peborat can
dugc phan huy trugc khi phan tich va mau thit can duoc hoa tan trong nudc.
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2 Tiéu chudn trich dan

TCVN 1609-1988  Dung cu thuy tinh thi nghiém.- Buret - Phén 1 - Yéu céu chung.
TCVN 1606-1988  Dung cu thuy tinh thi nghiém‘- Pipet mét vach muc.

TCVN 1605-1988  Dung cu thuy tinh thi nghiém - Binh dinh muc mot vach.

3 Nguyén tac

Xac dinh chat hoat dong anion trong méi trudng chira pha nudc va clorofom bang cach chudn d6 véi
mat thé tich dung dich chuén chat hoat dong cation (benzetoni clorua), c6 mat chét chi thi 1a hoén hop
clia thudc nhudm cation (dimidi bromua) va thuGc nhuém anion (Bisunfin xanh 1) |-

Chu thich — Qua trinh hoa hoc nhu sau : Chét hoat dong anion sé tao mubi véi thubc nhudm cation tan dugc
trong clorofom, 16p nay ¢6 mau héng anh do. ’

Trong qué trinh chu&n d6 benzetoni clorua sé thay thé dimidi bromua trong mudi va mau héng sé& bién khoi 16p
clorofom khi thudc nhudm chuyén sang pha nudc.Lugng du benzetoni clorua sé tao mudi v6i thudc nhuém anion
1an duge trong  clorofom va c6 mau xanh.

4 Thudc thu

Trong qua trinh phan tich chi sl dung thudce thir loai tinh khiét phan tich va nudc cat hoac nudic co dd
tinh khiét tuong duong. '

4.1 Clorofom, dog = 1,48 g/m! dugc cét & khodng tir 59,5°C dén 61,5°C.

4.2 Axit sunfuric, dung dich khoang 245 g/l.

C4n than thém 134 ml axit sunfuric dpg = 1,82 g/mi vao 300 ml nudc va pha loang dén 1 lit.
4.3 Axit sunfuric, dung dich chuan ¢(1/2 H,SOy4) = 1,0 mol/l.
4.4 Natri hidroxit, dung dich chudn ¢(NaOH) = 1,0 mol/l.

4.5 Natri lauryl sunfat (natri dodexy! sunfat)
[ CH3(CHy)110SOgNa] , dung dich chuan.
c(CyoHo5Na0,4S) = 0,004 mol/l.

Kiém tra do tinh khiét cla natri lauryl sunfat va déng thdi chuan bi dung dich chuén.
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4.5.1 Xac dinh dé tinh khiét cta natri fauryl sunfat

Can 59 0,2 g sdn phdm thir chinh xac dén 1 mg, cho vao binh cau day tron dung tich 250 ml. Thém
chinh xac 25 mi dung dich chudn axit sunfuric (4.3), 14y &ng sinh han va dun héi luu. Tir 5 dén 10 pht
dau tién, dung dich s& d&c dan va ¢ xu hudng tao bot manh; kiém soat diéu nay bang cach ngat nguén
dién va Iac xoay binh.

D& tranh tao bot qua nhiéu, thay vi dun héi luu, dung dich nay c6 thé dugc dat trong bép céch thuy dang
sdi trong vong 60 phdat.

Sau 10 phdt ti€p theo, dung dich sé tr nén trong va ngimg tao bot. Tiép tuc dun héi luu thém 90 phat

nira.
Ngat ngudn nhiét, 1am ngudi binh va cén than trang rira binh ngung béng 30 ml etanol, sau dé 1a nudc.
Thém vai giot dung dich phenolphtalein (4.7) va chuan dé dung dich nay bang dung dich natri hidroxit

(4.4). -~

‘i

Tién hanh mét phép thir trang bang cach chuin d6 25 mi dung dich axit sunfuric (4.3) bang dung dich %

natri hidroxit (4.4).

Tinh d6 tinh khiét t theo phdn tram khéi luong cla natri lauryl sunfat, theo céng thirc :

28,84 x (V; - Vo) x G, ,

my
trong dé
Vo lathé tich dung dich natri hidroxit (4.4) d4 st dung cho mau trang, tinh bang mililit;
Vi 1a thé tich dung dich natri hidroxit d& st dung cho phan mau thir natri lauryl suntat, tinh bang
mililit;
Co landng dd chinh xac cua dung dich natri hidroxit (4.4) tinh badng mol NaOH/lit:

my 12 khdi lugng cta phdn mau thir natri lauryl sunfat, tinh bang gam.

4.5.2 Chuén bj dung dich chuan natri laury! sunfat

Céantur 1,14 g dén 1,16 g natri laury! sunfat chinh xac dén 1 mg va hoa tan trong 200 mi nudc. Chuyén
dinh lugng dung dich ray vao binh dinh mic 1000 mi (5.3) ¢co nit va pha loang bang nudc dén vach
muc.

5 R o
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Tinh néng dé chinh xac ¢ cla dung dich bang mol C1oHo5Na0,S/lit, theo cong thic :

m2xr

288,4x 100

trong do
m, la khéi luong cla natri lauryl sunfat da su dung dé pha dung dich, tinh bang gam;

¢t la doé tinh khigt nhu da néu trong 45.1.

4.6 Benzetoni clorua, dung dich chudn ¢(Co7H4oCINOy) = 0,004 mol/l.
Benzyl dimetyl - 2-2 -4 (1.1 .3.3 tetra metylbutyl) phenoxi-etoxietyl amoni clorua,mono hidrat :

[(CHB)3-C-CH2-C-(CH3)2-06H4OCH2-CHQOCH2-CH2-N-(CH3)2-CH2-CGH6] + Ci" Hp0

4.6.1 Chuén bi dung dich
Can khoang 1,75gdén 1,859 benzetoni clorua chinh xac dén 1 mg va hoa tan trong nudc.

Chuyén dinh lugng dung dich vao binh dinh mic 1000 mi (5.3) cd nat thuy tinh va thém nudc dén vach
muc.

Ch thich — Dé chuén bi dung dich 0,004 mol/l, sy knd benzetoni ciorua ¢ 1050C, lam ngusi trong binh hut &m,
can 1,792 g chinh xac dén 1 mg hoa tan trong nudc pha lo&ng dén 1 000 ml.

Céc phép thir da chimg 16 rang cac thudc thir cation khac nhu la xety! trimetyl amoni bromua va benzankoni
ciorua cho cac két qua tuong duong nhu cac két qua thu dugc khi su dung penzstoni clorua. Tuy nhién,
rhimg thir nghiém nay chua duoc thuc hién vai s6 lugng di dé khang dinh chac chan rang, cac két qua sé
nhu nhau ma khéng phu thudc vao san phdm nao dugc phén tich. Vi vay, néu benzetoni clorua khong ¢cb
sén thi ¢6 thé dung thudc thir khac, mién la diu nay phai duoc ghi vao bién ban thd. Trong trudng hop ¢
nghi ngd va trudng hop o tranh cai thi chi duge s dung benzetoni clorua.

4.6.2 Chudn hoa dung dich

Dung pipet (5.4) hit 25 ml dung dich natri lauryl sunfat chuén (4.5) cho vao lo hoac éng dong (5.1) hodc
binh chudn do (5.5), rbithém 10 ml nudc, 15 mi clorofom (4.1) va 10 ml dung dich chi thi hén hop (4.8).

Chuén do véi dung dich benzetoni clorua (4.6.1). Néu dung lo hoac 6ng dong (5.1) thi phéi day nut va
sau mbi 1an thém phai l4c ky; néu dung binh chuin d (5.5) kem may khudy thi chay may khudy it nhat
4 giay roi tat may. Lop bén dudi s& c6 mau hong. Tiép tuc chuin doé va lac manh (néu dung 5.1) hoac
khudy (néu dung 5.2). Khi tién t6i diém cudi, nhi tuong duoc tao thanh trong qué trinh 1ac sé dén bj pha
v& dé dang. Tiép tuc chuén dd ting giot, l4c sau mbi I4n thém dung dich chudn cho dén khi dat duoc
diém cubdi. Do la thoi diém lop clorofom hoan toan bién mat mau hong va chuyén sang mau xanh ghi
nhat.
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4.6.3 Tinh nong do
Tinh néng d6 chinh xac ¢y cla dung dich benzetoni clorua, biéu thj bang sé mol Co7H42CINO,/Iit, theo

céng thac :

C2X25

V2
trong dé
V, lathé tich cGia dung dich benzetoni clorua da dung dé chudn db trong 4.6.2, tinh bang mililit;

Co nhutrong 4.5.2.

4.7 Phenolphtalein, dung dich 10 g/l trong etanol

- Hoa tan 1 g phenolphtalsin trong 100 ml etanol 95 % (V/V).
4.8 Dung dich chi thi hén hgp")

4.8.1 Dung dich géc

Dung dich nay dugc pha tir disunfin xanh 1 va dimidi bromua,

4.8.1.1 Disunfin xanh 17 (chi s6 mau 42045)

(Dinatri-4',4" dinitrilodietyl triphenyl metan-2,4 disunfonat).

~N- (C,Hq),

» Nao3<-< \}—c
oY

4.8.1.2 Dimidi bromua

") Chi thi hdn hap ban sin & dang dung dich kiém, c4n phai axit hoa va pha lodng trudc khi dung.

") Disunfin xanh 1, VS blue va disuniua blue VN 150 la cac san phdm thich hop ban sdn. Théng tin nay thuan lgi cho

ngudi st dung tidu chudn.
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(3,8 - diamino - 5 metyl - 6 phenyl phenantridini bromua)

4.8.1.3 Chuan bi dung dich géc -

Can 0,5g = 0,005 g dimidi bromua (4.8.1.2), chinh xac dén 1 mg, cho vao cbéc dung tich 50 ml, va
0,25 g = 0,005 g disunfin xanh 1 (4.8.1.1) cho vao c6c¢ dung tich 50 ml thir hai.

Thém khoang 20 dén 30 ml etanol 10 % (V/V) néng vaoc moi coc.

Khudy dén khi tan hét va chuyén céc dung dich vao binh dinh muc dung tich 250 ml. Trang c6c bang
dung dich etanol gép vao binh va dinh mic bang etanol dén vach.

4.8.2 Dung dich axit

Thém 200 m! nudc vao 20 ml dung dich gboc (4.8.1) trong mét binh dinh mic dung tich 500 ml. Thém
20 m! dung dich axit sunfuric néng do xdp xi 245 g/l (4.2), l&c ky va pha loang bang nudc dén vach mir.
Gilr & chd t6i.

5 Thiét bi

Céc thiét bi thi nghiém thong thudng va

5.-1 Lo hoac éng dong, dung tich 100 ml ¢6 nut nham.

5.2 Buret, dung tich 25 ml va 50 ml phu hgp véi TCVN 1609-1988.

5.3 Binh dinh muc mét vach, dung tich 1000 ml, c6 nat nham, phid hop véi TCVN 1605-1988.

5.4 Pipet mét vach, dung tich 25 ml, phu hgp véi TCVN 1606-1988.

5.5 Binh chuan dé, cé thiét bi khudy phu hgp (xem hinh 1) chay bang méto.
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5.6 Buret ty dng, kiéu piston c6 méto, dung tich 20 ml, ¢6 d6 chinh xac tuong duong nhu da qui dinh
trong 5.2.

6 L&y mau

Mau phong thi nghiém dugc chusn bj va bao quén phu hop véi hudng dan trong cac qui dinh hién hanh.

7 Cach tién hanh

Canh b&o - Can tuan thl céac qui tic an toan khi lam viéc vai cac dung méi doc.

7.1 Phan mau thu

Can mét lugng mau phong thi nghiém (xem diéu 6) chinh xac dén 1 mg, vao céc 150 ml ¢é chia
khodng 0,003 mol dén 0,005 mol chat hoat déng anion.

Chu thich - Bang dudi day dugc tinh trén co sd khéi lugng phan tr trung binh 1a 360, cé thé duge dung nhu chi
dan so bd.

Bang 1 - Khéi lugng phdn mau thi

Lugng chat hoat dong Khél lugng Lugng chét hoat dong Khéli iugng
trong mau, % (m/m) | phan mau thi, g trong mau, % (m/m) phan mau thi, g
15 10,0 60 2,4
30 5,0 80 1,8
45 3,2 100 1,4
7.2 Xac dinh

Hoa tan phdn méu thir trong nudc. Thém vai giot dung dich phenolphtalein (4.7) va trung hoa dén mau
héng nhat bang dung dich natri hidroxit (4.4) hodc dung dich axit sunfuric (4.3) néu can.
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Chuyén dinh luong vao binh dinh mirc dung tich 1000 m! (5.3) 6 nat nham va pha loang dén vach bang
nudc. Lac ky, dung pipet (5.4) hat 25 m| dung dich nay cho vao Io ho&c 6ng dong (5.1) ho&c binh chuin
dd (5.5), r6i thém 10 ml nudc, 15 mi clorofom (4.1) v& 10 ml dung dich chi thj axit hén hop (4.8).

Chuén dd bang dung dich benzetoni clorua (4.6) nhu d& mo6 ta trong 4.6.2, bat ddu trr doan thir hai.

8 Biéu thi két qua

8.1 Tinh két qua

Ham lugng chét hoat dong anion, biéu thi bang phan tram khéi lugng, dugc tinh theo cong thic :

V3x ¢ x Mix 1000x100  4x Vax ¢y x M;

& Mo x 25 x 1000 mq

trong dé

V3 la thé tich dung dich benzetoni clorua (4.6) da sir dung dé chudn dd 25 ml dung dich chat hoat
déng anion trong nudc, tinh bang mililit;

M; 1a khoi lugng phan tir trung binh cla chét hoat dong anion:
mq la khdi lugng cla phan mau tht (7.1), tinh bang gam:

¢4 da dugc xac dinh trong 4.6.3.

fhz Dé chinh xac cuia phuong phap

8.2.1 D¢ lap lai

Chénh lech gilra c4c két qua tir hai Ian x&c dinh song song dugc tién hanh trén cing mét mau thir hoac
dugc thyc hién lién tiép nhau, do cung mét ngudi phan tich, sir dung cung loai thiét bi, khéng dugc vuot
qua 1,5 % cua gia tri trung binh.

8.2.2 D¢ tailap

Chénh léch gitra hai két qué thu dugc trén cung mét mau thir & hai phong thi nghiém khac nhau, khong
dugc vuot qua 3 % cua gi4 tri trung binh.
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9 Bao cao két qua

Bao cao két qua thir bao gém nhiing muc sau day :
a/ tat cd cac théng tin cdn thiét dé nhan biét ddy dd vé mau thi,
b/ phuong phép s dung (theo tiéu chudn nay va chi rd phuong phép lc bang tay hay khudy bang
may);
¢/ két qua thu dugc va cach biéu thi két qua;

d/ céac chi tiét cia moi thao tac khdng qui dinh trong tiéu chudn nay hodc céc tiéu chudn tham khado
khac, hodc bt ky thao tac tly ¥ nao ciing nhur cac sy ¢d xay ra co thé anh hudng dén két qua.




