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Toéom tat

DG phan hity sinh hoc trong nweée riva chén la kha néing cdc chat bi phan hiy boi vi
sinh vt tw nhién (vi khudn, nam...) thanh cdc hop chat don gian nhir meée (Ho0, CO) an
toan cho nguoi tiéu dimg. Dé xdc dinh dp phan huy sinh hoc cua chat hoat dong bé mdt ta
diing phirong phdp quang phé hdp thu phan tir. Ham lheong chat hoat dong bé mdt anion
trieGe va sau khi phan huy dwoc xdc dinh bang phwong phdp do do hap thu cwc dai phirc
ctia né véi methylen xanh sau khi chiét bang clorofoc ¢ buéc séng A = 650 nm. Dwa véo
dwong chuan ta tinh dwoc do phan huy sinh hoc cua chat hoat dong bé mdt trong chat
1dy rira.

T khéa: Chat hoat dong bé mdt, phirong phdp quang phé hdp thu phédn tir, natri
lauryl sunfat
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Abstract

Biodegradability in dishwashing liquid is the ability of substances to be
decomposed by natural microorganisms (bacteria, fungi, etc.) into simple compounds such
as water (H,O, CO) that are safe for consumers. To determine the biodegradability of
surfactants, we use molecular absorption spectroscopy. The contents of anionic surfactants
before and after decomposition is determined by measuring the maximum absorption of its
complex with methylene blue after extraction with chloroform at a wavelength of . = 650
nm. Based on the standard curve, we can calculate the biodegradability of surfactants in
detergents.

Keywords: Surfactant, a molecular absorption spectroscopy method, Sodium
lauryl sulfate



32 Tap chi Khoa hoc — Truong Pai hoc Phii Yén, S6 36 (2025), 31-38

1. Mé dau

Hién nay trén thi trudng c6 rat nhidu loai nude tay rira téng hop, phong phu va da
dang v& chung loai va chat luong, bao gdm céac san phdm nhu bot giat, kem dénh ring,
thube 201 dau, nude rira chén, nudc lau san nha, sira rira mat... ¢ chuc nang lam sach, diét
khuén, dudng da... Trong cac chit tiy ria tong hop thi nudc rira chén it dugc sy quan tim
cua moi ngudi hon cac loai khac mac du ngay nao ching ta cling st dung va quan trong hon
13 str dung dé rira cac dung cu dung dd dn udng, nghia 13 c6 kha nang anh hudng dén hé tiéu
ho4 (Vuong Ngoc Chinh, 2007; Louis Hb T4n Tai, 2003).

Ngoai cac loai nudc rira chén c6 thuong hi¢u trén thi truong nhu Sunlight, My
Hao.... con ¢ nhitng san pham nude rira chén troi ndi khong 13 ngudn gde vai gia siéu ré
cling xuét hién tran lan trén thi truong. Pa s6 cac san pham nay dugc pha ché tir cac hoa
chat khong ro ngudn gdc, xudt xir, st dung cac cac héa chét co tinh an mon cao, phdm mau
va mui doc hai. Phan 16n nguoi st dung thuong cho rang, nuéc rira chén khong 1& ngudn
gbc chi anh huong dén da tay, ma it nguoi biét rang khi trong nudc rira chén ¢6 cac chat doc
néu sir dung 1au dai thi né s& tham thiu qua da tay, lam mong lan da, néu tich tu lau ngay c6
thé dan dén ung thu da. Ngoai ra néu chén bat rira khong sach cac chat nay thi né s& theo
thire an tich tu dan trong co thé con ngudi giy ra cac bénh vé gan than. Mat khdc, cac chét
hoat dong bé mit duoc sir dung trong chit tdy rira tong hop khi thai ra méi trudng néu
khong phan huy hét s& anh hudng dén moi truong (TCVN 5458-1991)

Chinh vi vAy ma gan day cic phuong tién thong tin dai ching di lién tuc canh bao
ngudi st dung vé tac hai ctia nudce rira chén khong rd ngudn gbe. Dé bao vé sirc khoe ngudi
tiéu ding, ngoai viéc quan ly chit ché ngudn gde cac nguyén liéu st dung trong san xudt thi
viéc kiém dinh d¢ phan hiy sinh hoc ctia san phim ciing quan trong khong kém.

2. Phuong phap nghién ciru
2.1. Co sé cua phwong phap

Chat hoat dong bé mat (CHPBM) dugc st dung trong nudc rua chén 1a CHPBM
anion, do vay ¢ day chi xac dinh do phan huy sinh cita CHPBM anion.

CHDBM trong diéu kién moi truong nhat dinh duoc phan huy sau mot khoang thoi
gian nhat dinh nho cdy cac vi sinh vat tir nguon bun hoat ho trong ty nhién (TCVN 5454-
1999).

Ham luong CHPBM anion trude va sau khi phan huy dwuoc xac dinh bang phuong
phap do d6 hép thy cuc dai phirc ciia né v6i methylen xanh sau khi chiét bang clorofoc &
bude song A = 650 nm. Vi phuong phap do do hap thu cuc dai 1a mot cong cu manh mé va
linh hoat trong nghién ctru hoa hoc, sinh hoc, méi truong va dugce phém. Nho vao tinh
nhanh chéng, chinh xac va chi phi hop ly, phuong phap quang phd hip thu phén tir tro
thanh phuong phap phé bién trong cac phong thi nghiém phan tich hién dai (TCVN 5492-
1991).

2.2. Hoa chit, thiét bi va dung cu

- NH4Cl

- K;HPO4

- MgSO47H20

- KCl
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- FeS0,4.7H,0

- Dung dich dém borac pH =10

- H,SO,4 0,5M.

- Methylen xanh 0,25 %.

- Natri lauryl sunfat (SLS), khdi lwong phan tir trung binh 288,6 + 2, do tinh khiét
hon 98%.

- Bun hoat hoa: giéng vi sinh vat dé thir nghiém I4y tir nguon tu nhién nhu nudc
song hd hoic tir nwéc cong ranh dan dung. Bun hoat hoa ¢6 ham lugng ran lo ling 10 - 20
g/l va chi duge ding trong vong nam gio sau khi ldy (s6 lwong con vi khuan phai dat 10°-
107).

- Etanol 90 d0.

- Cao men.

- Dung dich tiéu chuin CHDBM anion:

+ Dung dich A (1 mg/ml). Can chinh xac 1,831 gam Pb(CH;COO), trén can phan
tich, tam uot béng 1 ml CH;COOH dic, thém nudc ct hoa tan va dinh mirc thanh 1000 ml,
x6c tron déu dung dich.

+ Dung dich B (0,001 mg/ml): Lay chinh xdc 1 ml dung dich chi tiéu chuin A
chuyén vao binh dinh mac 1000 ml, thém nudc cat dén vach, xoc tron déu dung dich.

- May lac ngang c6 bién d6 5 - 10 cm, tan s6 lac 100 - 130 1an trong mot phit hodc
may lic tron 230 - 200 vong/phut.

- May quang phd, budc séng A = 650 nm.

- T sy, can phan tich sai s6 2.10™, can k¥ thuat.

- Binh nuoi cdy dé lic dung tich 1000 ml cé nit ddy bang bong da duge khir trung
truge trong vong 1 dén 2 gio 6 170°C.

- Phéu chiét, dung tich 250 ml, 2000 ml.

- Céc dung cu thong thuong cia phong thi nghiém nhu binh dinh mtc, binh tam
giac, pipet, coc thuy tinh. ..

2.3. Giai doan chuén bi
2.3.1. Chudn bi méu

- Can 50 gam mau vao cde thuy tinh dung tich 500 ml, thém vao d6 40 ml etanol.
C6 mau trén bép cach thuy dén kho, sau d6 hoa tan miu bang 300 ml etanol, ddy cdc bang
mit kinh dong hd, dun néng trén bép cach thuy va khudy cho mau phén tan hoan toan. Loc
mau qua gidy loc vao cdc dung tich 250 ml. Cé nhe cde trén bép cach thuy dén con khoang
50 ml.

- Tiép tuc qua trinh hoa tan trén hai 1an nira, mdi lan v&i 200 ml etanol. Thu gop tat
ca dung dich loc vao cbc dang co trén va cd nhe tiép cde nay trén bép cach thuy cho dén khi
chi con lai can.

- Hoa tan 1,00 gam CHPBM & phan cin va dinh mirc thanh 1000 ml dung dich.
Dung dich nay ding dé x4c dinh d6 phan huy sinh hoc CHPBM trong mau thir [4].

2.3.2. Chudn bj méi truwong co ban
- Thanh phan méi trudng co ban nhu sau:
+ NH,4CI 30g
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+ KQHPO4 1,0 g

+ MgS0,4.7H,0 0,25¢g
+KCl 0,25¢g
+ FeS0O,4.7H,0 0,002 g
+ Cao men 0,30 g
+ Nudc 1 lit

- Céach pha mdi trudng co ban sir dung ngay: Hoa tan lan lugt NH,Cl, K,HPO, ,
KCl va FeSO,.7H,0 trong khoang 800 ml nudc va diéu chinh dén pH=72+0,2 béng dung
dich HC1 hay NaOH lodng. Cao men va MgSO, duogc hoa tan trong 200 ml nuéc, sau d6 d6
vao dung dich trén va khudy. Cao men chi duoc thém vao ¢ dang khé ngay trude khi ding.
Diéu quan trong 14 phai sir dung méi truong co ban ngay sau khi chuén bi dé tranh nhiém
khuan.

- Cach pha méi trudng co ban st dung sau 8 gid: Hoa tan lan lwot NH,CI,
K,;HPO, , KCl, FeSO,4.7H,0, MgSO, trong khoang 800 ml nudc va diéu chinh dén pH =
7,2 + 0,2 bang dung dich HCI hay NaOH lodng. Khir tring dung dich & nhiét d6 122-125°C,
ap sudt 110-130 KPa khoang 20 phut va dé ngudi. Cao men dugc hoa tan trong 200 ml

nudce ciing da dugce khir trung va dé ngudi, sau d6 do vao dung dich trén va khuay.

2.3.3. Giai doan cdy truyén

- Bude 1: Chuén bi ba binh cdy truyén, dung tich 1000 ml, c6 cic thanh phan nhu

sau:
Binh Binh miu | Binh miu ddi | Binh miu
Dung dich (ml) trfmg (t1) ching (dcy) thw (my)
Mobi trudng co ban 500 500 500
CHDBBM, dung dich ti¢u chuan B 0 30 0
CHPBM, dung dich mau thir chuan bi &
0 0 30
muc 2.3.1
Bun hoat hoa 5 5 5

Diéu chinh dén dén pH = 6 - 8 trong c4c binh, dit ca ba binh di dwoc nut bang bong
1én mot may lic c¢6 kha ning thong khi va khudy tron tao didu kién méi truong tot cho nudi

cdy truyén. Duy tri nhiét d6 & 25 + 3°C. Thoi gian cdy truyén trong 72 gio.
- Bude 2: Sau 72 gio lic nhu trén, lap lai nhu bude 1 trong ba binh dung tich 1000

ml khéc, ¢6 cac thanh phan nhu sau:

Binh Binh miu Binh mau doi Binh miu
Dung dich (ml) tr{ing (t2) ching (dc,) thir (m,)
Moi trudng co ban 500 500 500
CHDPBM, dung dich tiéu chuan B 0 30 0
CHPBM, dung dich mau thir chuan bi ¢
0 0 30

muc 2.3.1
Dung dich cdy truyén & buéc 1 5ml dd t, 5ml dd dc, 5ml dd m,

Diéu chinh dén pH = 6 - 8 trong cac binh, dit ca ba binh da duoc nut biang bong 1én
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mot may lic c6 kha ning thong khi va khudy tron tao dicu kién méi truong tét cho nudi cay
truyén. Duy tri nhiét d6 & 25 + 3 °C. Thoi gian cdy truyén trong 72 gio. Dung dich thu dugc
dung dé phan huy mau thu.
2.3.4. Giai doan phan huy sinh hoc cua CHDBM

- Chuén bi ba binh nudi cdy, dung tich 1000 ml, ¢é cac thanh phan nhu sau:

Binh Binh miu | Binh miu d6i | Binh miu
Dung dich tring chirng thu
CHDBM, dung dich tiéu chuan B 0 30 0
CHDPBM, dung dich mau thir chuan bi
, 0 0 30
o muc 2.3.1
Dung dich cdy chuyén & budc 2 Smlddt, 5 ml dd dc, 5mldd m,

- Piéu chinh dén dung dich trong cic dén pH = 6 — 8. Lay mdi binh 10 ml dé xéc
dinh CHDPBM trudc khi phan huy sinh hoc, 14n lugt duoc ki hiéu 1a ts, dcs, ms

- Phén con lai trong binh dugc nut béng bong, dat ca ba binh 1én mot may lic c6 kha
ning thong khi va khudy tron tao diéu kién méi truong tét cho nudi cdy truyén. Duy tri
nhiét do ¢ 25 + 3°C. Thoi gian nuoi va phan huy CHDPBM trong vong 8 ngay. Cac dung
dich sau khi phan huy 8 ngay duogc ki hi¢u 1a t4, dcs, mg.
3. Thue nghiém
3.1. Tién hanh xac dinh
3.1.1. Lam sach cac dung dich

- Chuan bi 2 phéu chiét 2000 ml (ki hiéu A va B)

- Phéu chiét A cho vao: 500 ml nuée, 100 ml dém borax va 50 ml methylen xanh .

- Phéu chiét B cho vao: 1000 ml nude, 100 ml dém borax va 50 ml dung dich
methylen xanh.

- Thém vao mdi phéu 100 ml clorofoc dé rira pha nudc, sau d6 loai bo pha clorofoc.
Lap lai qua trinh rira pha nuéc nay bang cach chiét tiép hai 1an nira, mdi lan véi 30 ml
clorofoc va loai bo pha clorofoc.

- Thém vao phéu chiét B 30 ml axit sunfuric 0,5M.
3.1.2. Dung dwong chudn

- Chuén bi: 7 phéu chiét 250 ml danh sb tht tu tir ag dén ag, 7 phéu chiét 250 ml
danh sb thir tur tir by dén be, 7 binh dinh mtrc 50 ml dénh s6 thi tu tir 0 dén 6.

- Lan luot thém vao céac binh a cac chét sau:

STT phéu
Ho4 chét a0 . 2 o A as o
Dung dich tir phéu A, ml 50 50 50 50 50 50 50
SLS, mg 0 0,02 | 0,04 0,06 0,08 0,10 0,12
Clorofoc, ml 15 15 15 15 15 15 15

- Lic véi tbe do 2 vong/s, @& yén cho phan 16p. Chiét 16p clorofoc sang cac
phéu theo thir ty tir by dén b di c6 sin 100 ml dung dich 14y tir phéu B. Tiép tuc thém vao
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cac phéu a véi 15 ml clorofoc, 1ap lai thao tac nhu trén, chiét 16p clorofoc sang cac phéu b.
Lic cac phéu chiét b trong 1 phit, ¢& phan 16p roi chuyén pha clorofoc qua phéu loc ¢6 16p
bong da tam trudc béng clorofoc vao binh dinh mtrc dung tich 50 ml. Pinh muc t6i vach
bang clorofoc, lic k.

- Po mau cua dung dich trong vong ba gio, ¢ budc song A = 650 nm, dung dich so
sanh 1a clorofoc. V& d6 thi chuan biéu thi mdi twong quan gitra s6 mg CHPBM va mat do
quang (A).

3.1.3. Do mau

- Chuan bi 6 phéu chiét 250 ml danh sb thir tu tir a; dén as, 6 phéu chiét 250 ml danh
s tht tu tlr by dén bg, 6 binh dinh mic 50 ml dénh s6 thir tu tir 1 dén 6. Lan lugt thém vao
cac dung dich sau:

STT phéu . . . . . .
Hoé chét ! : 3 4 i 6
Dung dich trphéu| 5 50 50 50 50 50
A, ml
Dung dich mau 3mlddt; [3mlddde;|3mlddms| Smlddt, |3 mldddes| 3 mlddmy
Clorofoc, ml 15 15 15 15 15 15

- Tién hanh twong tu nhu véi ddy mau chuén, chiét dung dich trong cic phéu a hai
lan bang clorofoc, chuyén 16p clorofoc sang phéu cac phéu b twong tng, tach 16p clorofoc
trong phéu b vao binh dinh murc 50 ml, dinh muc t6i vach bang clorofoc, lac k.

- Po mau cua dung dich trong vong ba gio, ¢ budc song A = 650 nm véi dung dich
so sanh la clorofoc.

3.2. Tinh két qua

Tir dudng chuin va mat do quang do duoc cua mau tinh dugc ham luong CHPBM
anion co6 trudc va sau 8 ngay phan huy sinh hoc.

D6 phan huy sinh hoc tinh sau 8 ngay (D) dugc thé hién bang phan traim khdi
luong (%) va dugc tinh theo cong thirc sau:

(Xo -To) - (X5 - Ts)

b= (Xo - To)

.100

Trong do:

- X la gia tri trung binh cua cac sb liéu phén tich binh mau thir (hodc mau déi
chtng) trude khi phan huy sinh hoc, tinh bang mg/l CHPBM, dugc tinh tinh tir d6 thi chuan
dua vao mat do quang do dugc (Amo)

- To 12 gié trj trung binh cua cac s liéu phan tich & binh miu tring trude khi phan

huy sinh hoc.

- Xg1a gia tri trung binh cua cac sé liéu phan tich binh miu thtr (hodc miu ddi
chtng) sau 8 ngay phan huy sinh hoc, tinh bing mg/l CHDBM.

- Ts 12 gi4 trj trung binh cua cac s6 lidu phan tich & binh mau tring sau 8 ngay phin
huy sinh hoc

Néu dj phin huy sinh hoc ciia binh di chirng thip hon 95% thi phép phan tich
khong co gia tri.
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% Két qua thue nghiém:
- Day mau chuén do dwoc gia tri mat d6 quang nhu sau:
A;=0,009 A;=0,031 As=0,049
A, =0,02 As=10,04 Aq=0,059
- D6 thi chudn biéu thi méi twong quan gitra mat d6 quang A va s mg CHPBM (m)

0.07 - y=0.4951x
R?=0.9982
0.06 -
0.05 -
0.04 A
0.03 -
0.02 |

0.01 A

0 T T 1
0 0.05 0.1 0.15

m(mg)

- Két qua do mat do quang cua cic binh mau
+ Mau tréng trudc khi phan huy sinh hoc: Ay = 0,003
= Ty = Ay/0,4951 =0,03 / 0,4951 = 0,006
+ Mau thir truée khi phan huy sinh hoc: A= 0,047= X, = 0,047/0,4951= 0,095
+ Mau thtr sau khi phan huy sinh hoc: Ang= 0,004 = X5= 0,00 /0,4951=0,008
+ Mau tréng sau khi phan huy sinh hoc: Ag =0,001
= Tg= Ag/ 0,4951= 0,002
(0,095 - 0,006) - (0,008 - 0,002)
=D-= 0,095 0,006 .100 =93,3 (%)
Tinh kha thi cta phép do: gia tri cua phép do duoc chip nhan khi do phan huy sinh
hoc ctia mau dbi chung dat tir 95% tro 1€n
+ Mau dbi chung trudce khi phan huy sinh hoc: Ay = 0,051
= Xaes = 0,104/ 0,4951 = 0,104
+ Mau d6i chting sau khi phan huy sinh hoc: Ageo = 0,002
= Xaeo = 0,0025/0,4951 = 0,005.
Do phan huy sinh hoc ctia mau dbi chimg 1a:
Dy = (0,104 - 00010 3 800%065 “0.002) 160- 96,9 (%)
Vay gié tri ctia phép do dugc chip nhan.

4. Két luin

Trong doi séng hién nay, véi su tién bo ciia khoa hoc k¥ thuat ngay cang phat trién
maot cach manh mé&, nén nhu ciu st dung chat tay rira cia con ngudi ngay cang cao, dap ung
didu d6 ngay cang nhiéu san phim moi duge ra doi. Cac cac chét tay rira ngay cang da dang
vi thé chit tay rira cang chira nhiéu cac hoa chat gy nguy hai dén con ngudi, vi moi ngudi



38 Tap chi Khoa hoc — Truong Pai hoc Phii Yén, S6 36 (2025), 31-38

thudng nghi rang, nudc rira chén khong rd ngudn gdc chi anh hudng dén da tay, lam kho da
tay ma it nguoi biét rang khi trong nude rira chén ¢6 cac chat doc néu str dung 1au dai thi né
s& thdm thau qua da tay, lam mong lan da. Vi vdy, viéc 4p dung phuong phap quang phd
hap thu phan dé phan tich va tim ra ham luong d6 phan huy sinh hoc cua chét hoat dong bé
mat dé bao vé sirc khoe ngudi tidu dung, ngoai viéc quan 1y chit chd ngudn gde cac nguyén
lidu sir dung trong san xudt thi viéc kiém dinh chit luong cua san pham réat quan trong doi
song hién nay O
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