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SUMMARY
SIMULTANEOUS DETERMINATION OF HYDROQUINONE, CATECHOL,
BENZOQUINONE DURING PHENOL OZONATION BY HIGH-PERFORMANCE
LIQUID CHROMATOLGRAPHY

Thiz paper develapted a merhod for the identificafion amed quantificertion of phenal
and  intermedicfe products of phesel ozomation nclude hvdroguimone, cofechal,
bengoguinone in agueous using High Performamce Ligwid chromategraphy (HPLCH
enalyris. Optimam coeaditions for analvais kave been inveshigoted. Chromatographic
peparaiion was performes by a reversed phase C18 cofums wirth a mobile phare
consisfing of methamo! and squeous 015 phosphoric acid in a raerio (1090l The
calibeation curves showed excellent cosfficients of determination (R2 = 0.999) within
the concenfrotions teited. The recoveries were 87 92% fo 09 25% for spiked samples,
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1. M3 PAU

Phenod 1i mét chiit hiha co mach ving rdt ddc 36 v con nguin ciing nhie sinh
viiL. Plenol vi cée din xult of mét trong nhién logs mede thai nbar: nuede thii luyén then
chic, bit gify, som, nhudm, tdng hop cao o, duoe phim, dung mii, sin xuit thude
sfi, i ..[4]. Mude thdi chim phenol theimg of 46 min, COD cao nhumg kha ning phin
hiky sinh e 1gi thip. Chink vi thé mude thii chia phenol it kb cb the xi 1y bing cic
pharomg phagp travén thing.
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Hién nay qud trinh oxy hin tién tién {AOP) thiimg dupe img dung 38 xie b nande
thi ¢ chita che hop chilt hine co. Cée ghe hydroxy tr do od host tink cao dwge sinh ra
%2 phin tmg & phiin by cdc chit & nhim trong mrdc. Mang 48 gdc hydroky sinh m sé
quvét dinh dén higu qua cia qua trinh ozon hia [$]. Theo Janging Wu [7] thi oo chi
phin hity phenol xdy ra mha saw biede din phenol 52 bi oxy héa tzo m catechal,
Wydroguinone, saw 36 2 din xudt nay & b oxy lba nhank ching thinh benzoguinane.
Daréri dimh herdmg ol ghe bydroxyl vi ozon, cde mach vong s& bi mér vii phin hiiy thinh
chic axit hins co nhar formic, acetic, propionse, fumarie. Bardre cudi clmg, cdc axit hiu co

ndy tiép tpc bj axy héa hodn teda thinh OO0y v HaD,
H Lx

Frasal Bevuequinane
H

oo

Bypdnspisone  Pypocasbel

Hinh 2 a0 S3c & i dimg diim ACN 20% + Aicd axetic & 2700m; b4 sde 36 dém
HyPO: 0.1% - MeQH & 254nm,

Cé riit nhidu pharomg phip 84 xic dinh cée hop chdt phenols ah phrosg phip do
guang, phuerng phip bia phit quang, sic ki khi GCMS hay HPLC [6]. Tuy nhién
phaomg phip do quang vi phi phit quang chil cd thé phin tich dape thng cde bop chit
phessd va cac dan xudil msd khing dinh liymg g méng img chat, Phén tich trén
GCMS, HPLC d#u cho phép phiin tich véi & chinh xde cao. Tuy nhidn GOMS cho 8§
thue héii el phenol kha thip (30-400%) [3] v qud trinh x@ 1§ miu kha phire tap khi phin
tich nhimg miu mudc thii. Mghién o ndy ohim phin tch dong thii cic phenod,
benzoquinone, catechal, hydroquinase trong miu medc tén thide bj HPLC, tir 86 d&
ding cho viéc xic dinh nhanh céc sin phim trung glan sinh ra trong qué tish phin hiy
phenol bing phuong phip czon haa,

2, THLC NGHIEM
2.1, Hba chiit, thidt bj

Héa chiil: cie hin chilt sit dung gdm Methanol (MeOH), Acetonitril (ACN) thude
bogd chay s ki clia hing IT.Baker (USA), Axit acetic, axit photpboric cia hing Merck
(EMrc). Chat chuin Hydroquinone, Benmoguimone, Pyrocatechol vi Phenol dgng tinh
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khiét ciia hiing Stgma- Alkdmch. Mnoe deion von dagn tnd 18MLLcm cia thidt by Jpe nide
Pili O-Water-USA. Ming loc 0,45um cia hling Wader,

Thiét bi: Thidt bi sk k hidu nding cao HFLE SCL-10Avp, ShimadzMbdt Ban kés
ndi viri Detector UV, BS phin bom mdn oy $ing Auto Injector SIL-10ADvp. Cht sic
ky Inertsil ODS, Spm, 250 x3.0mm — GL Sciences lsc{ Nhiit Ban).

2.2, Dy et ehudin

Chuin ghe phenol, bensoguinene, catechal, kydrogumone 1000 mg/L duge pha o
che bba chiit tinh khit trong nande 3¢ ion. Chudn gic duoc hio quéin & 4'C ding trong 6
thing. Chudn lim vide: pha lodng tir cée chufin pha & witn, bt diu v dung dseh ob ndng
A6 100me/L trong nude cdr, Dung dich dupe bdo quin & 4°C, dimg trong mije tuin, Tién
hinh dyng dwémg chisin trén nén mis nede 38 won (mie dng). Cie miu b dege
thétm dung dich chufin d& co dupe ndng 46 1mg/L dén 40mg/L wi tign hinh phin tich
dimg thiri trén thiét bi HPLC. Duimg chuin dung lén phdi dim bio bé sd hid quy wyén
tink B2 = 0,999, che ditm chudn sai sb nhd bon 20%,

2.3, Bifu kifn sic kf léng hidu ning can _

Thidt b HPLC kit nbi detector UV tién himh philn tich Benzogquinone & bardc
sémg 254 nm va Hydrogumnone, Pyrocatechal, Phenol & bde sdng 270 am. Trong
nghidn cin mdy chiing 16i khio sit che véu b anh brémg nbar nhids & 16 cfd, thinh phin
hé dém, ti 1& pha ding, sic di bom mau dé duea ra cdc thing 6 181 v Bmg thid xde
dinh ged trf e dyung cika phuong phip nbr LOD, LOGQ cha timg chilt nghién cin,

3, KET QUA, THACQ LUAN
3.1. Khdo sit thinh plidin hi dém

Trong phin tich cac chit biing HPLC thi pH cia pha djag cé thé lim ash hadmg
dén thin gian bheo et cde chiit, gfy hidn ngug dodng chiin pic. Trong nghién o ndy
chiing i tidn hinh khao sat trén 02 bé dém khac nhas gom: ACN 20% + Axil axetic
2%, pha trong mede vin o 16 208 (1) vl HaP0O, 0,1% pha trong mrde - MeOH vii 6 18 1:9
(21, Axit axetic vi HaPQ, thing dung, dé kiem do 46 duoe lga chon trong aghiéa el
ndy. Tién hinh phiin tich hén hop 4 chin & mdng 40 5 mg/l khi thay 48 2 bé dém, Chc
chiit phened, catechol, hydroquinane of thn gian o ldn luat 9,2; 15, 30 phit & bundc
sing 254nm. Bereoguimon v phenol Hn hegt bj nia rhi vii théni gian hoa 12,3 %4 30
phit & budc séng 254nm. Tay nhién cwdmg 45 tin hidu cia phenal & bude stag 270am
gap 3 lin tin hifu & buede séag 254am. Do 46 ching 180 hea chon s hidga cia phenol &
bardic s 270nm. Sic A cic chét dwge thé hién trong hink 1.
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K&t qui thi nghidm cho thily hé dém HyPO, 0,1% pha trong mede - MeOH v ti
18 1:9 cho tin hidu cie pic cao ohit, che chin tich nbau the. Khi sir dyng dém
CHyOOOH thi cde chdt c6 thii gian lna ngén hom nhng coimyg 44§ cie Bencoquinene
vit Catechal thip hem nhidu so v dém HaPOs v nén miu bude séog 254nm o6 nhite
pic nhifm nin.
3,2 Khio sit ti I pha dijng

Pha dfng ddng vai wd quyés dinh dén théi gian hru chdt phin tich. Thinh phin pha
ding trong phiin tich niy dwge lea chon ghm HaPOy 0,1% trong mnde v MeOH i i 1§
1:9. Khi tf }¢ dang mdi nhit, cic chit 58 m khai ot nhanh bon, Tuy nhién ti 1 pha
ddng hop 1y 58 tiél kifm chi phi phiin tch, che chit theh ra kisdi nhaw 1t Chc t 1 pha
diag HiFO, 0,1% - MeOH v che tl 18 95:3%, 5001 0%, 80: 2095 dnge khido sat [2]

(Jun khao sat cho thay: & tf 16 pha dang H;POy:MeOH { 95:5%) thi gian e cde
chiit kit dai. Phenol ra & thiv gian ia 45 phis, O tf 1& pha $ing H;PO-MeOH 80:20%
phemd ra dr phit 25 phait. Tuy nhién, pic caa Pyrocatechol lai co hign tgmg dinh chis
viii pic Beazoquinone. O rf 1 pha &jng 1 90:10% cho ti 1§ psc cla che chill cin d0i,
khing o hién fuong ching pic va thin gian lwu phil bop, cwimg 46 tin hidw cic plc &
lém mhist, Do vily, ching si chon tf 12 pha ding HIPOS: MeOH (90:10%) lim diéu kign
thi v khi chay mdu
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Hirh 2; ad pick bg dém HaPOy - MeOH (95 5%) do & 2700m, 254nm ; be pick do d t
I (0 L) & 2 T0vm, 254nm. ¢, 0 pick do & 6 18 (80:20%) do o 270nm, 254nm.

A3 Khio sdt mbift i oft

Khi nhit &4 ctia et thng Bm gidm 45 ohot céa dung mdi din dén tic 45 di chaydn
cia cdc chit phin tich m khai cit nhanh hom, thivi gian boe cia cic chiit 38 giam. Tuy
nhién, khi thng nhidt 3§ qud <o, né din $n cic pic ra gua sim, o6 thé din 5 Ridn
g chimg pic. Nhift 6 cfe qud thip din $&n 46 nhit ceo lim tog cao dp sudi, um
gian hru thng va gy I:n!mg. thidt bi.

Vi vy, chimg 864 tién hdnh khao sit & cic gif i cde nhigt &6 15 cit 30°C, 40°C v
S0MC widi hé dém HaPOy 0,1% - MeOH (90-10 %),

Being 1: Ciedmg dig tin hige ede pic & cde nhigt &6 16 cpt

_ 'c a0°C s0°'C
Tinchit Din tich L i Digmtich | t | Dién tich
[ phiat) pic | pic [phat] pic
Hydroquicen | 9 | 2077219 | 8 w8200 | 7 | 106108
| Benzoquinome | 14 | 4142242 | 13 | 4196112 | 12 | 4138563
Catechol 18 | 24eg005 | 15 | me36e | 12 | 2483701
Phemol 35 | 4335365 | 30 | 44ssesd | 25 | 4452113
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Qan khio sit cho thiy & S0°C thén gian hru cia Phenol §i 25 piis, tey nhién chin
pic ciia Bensoguinone v Catechol ching 18n nhau khi & ndng 4 cao. Coa & 30°C va
40°C thi cdic pic tich nhau va cin 3bi. Cieimg @ tin higu tromg duomg nhau. Tuy nhién
& 30" cwrimng 4 tin hifu phenol 16t hon,

3.4 Khio sdt the 8§ bom maw

Khi the &4 bom mdu ting dfin dén thn gian hro gism, meimg hop tie 46 bom gud
can dimg nén wdu, pic ching 160 nlwn vi két qua 1p Lal khiog bit. Mo lai, khi tic
A% hom mis thip din dén thih ginn i dng, deng nén dep, tay nhién 3 mét ahitu
thin gian khiag cin thiét, gy tin thii gian vi chi phi.

Wi vity, ching ti tién hanh khao sat te 36 bomn mdu & 3 wde 46 0,95mL/phir,
0,75 Liphint v 063mLphit wiil b $ém HaPOy 0,1% - MeOH (90-102%). Oua khao sat
chiing téi thiy, & tc 45 bom mau 0,.95ml'phat théd gian lua cia Phenol i 24 phat, Wy
abién chin pic cia Benzoquinone vi Catechol chang 1én nhau, Coa & 0,65ml/phist thiri
gian hru cia phenol 13 38 phit, mat nhidu thid gian. Do vy, chimg t6i chon chon e 85
bomm 0, T5m L/ plnid thon gean heu phat hop va tin higu pck L3l nhdi.

3.5, Xiic nhiin gia tri sir dung caa phreng phip
- Xdy dymg dirdmg chuin:

Errimg chudn cia 4 chdt duoc 1p & ndng & 1, 2, 4, 10, 20 vi 40 mg/l. Phin tich
irtn HPLC i cic dicu kién pha ddng, nhigt &4 16 cft ahir 33 aghida ciu & rén. Bardmg
chudn ciia 4 chit duge the hifn trong che kinh 3, 4, 5, 6,

-Xdhe djnh glé tr] sir dung cia phaong phip:

Xiic dinh gici han phét hidn (LOD) v gidi han djnh hromg (LOG) [8];

LOD 1i whng 3@ nhé nhdt cia chit phin tich mé pheeng phip phdn tich cd thé
phat hién dngre.

LD = 35D

LM 1i ning di thiip nhit cla chit phdn teh md h thing phin tich dinh lwpng
g voi tin hidu phin tich khic o6 ¥ nghia dinh lugng vt tin hifu cis miu tring hay
tin hifu men.

L) = 105D

Tsén hink pha hén hop 4 chil chudn ¢ adog 38 | 0mg/L, sau dé tién hash do rén
thiét bj HPLC, lém 1ap 1gi 7 Wi, Tir két qui 46 ta tinh tofn 45 Kch chudn, gigi han phit
hide vi il han dink hegng dwoe the hién trén bing 3. K&t gui cho pharomg phap phin
tich niy 6 45 nhay cao vii Benzoguinene. C6 thé phit hign m v ndng &5 nhd nhi 13
0,04%mg'L vi LOD 13 0,163mg/L. Phenol c6 4 nhay thip shit trong 4 chit phin tich
wirl LOD & 0, 146me/L va LOG & 0. 443mg'L
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3.6, Phiin tich mau thipe

M muse chira phenal 150 me/L pha trong phing thi nghidm duoe i 1§ bing
pharemg phip ozon héa & pH=11, luong O din vio 3,2 mg/phid. L. Sau thén gian phin
img 1 25; 45; G0 phi miua dios I:i}' ra, lo¢ mdu qgua mdng loc 0,45 pm v phén tich
irén HFLL.

—o— Catpched =0 [laecoqeeone o Hydeeproon

Wirg 44 (rmefL)

i gpp wbeth .,

_ o 10 ) an 40 L)
Hinh & : Thay 861 nong 85 cafechol, benzaquinone, hvdroguidnan ki xr [
pvened bing ozon (rhenod ddu vhe 1 50mgL,; hegmg Oy diu wio 3,9 mg/d)

E.ét qua phiin tich cho thdy ngay khi bdt die phin émg thi phenol 43 bit din bj bé
mach ving v phin hiy thinh cac sin phim phe Ning 3§ catechol thng tir 7.8 — 12,6
me'L tai 40 phit odi lpi gidm com 102 mgL & 60 phit, Twemg ty benmoguinone,
hydroquinane ting din tir 0 dén 45 phat vi san 46 gidm ddn & chuyén hia din thanh
cde axit hinw oo vi cudi ciing thimh CO; va Hx0,

160

lay
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i
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Filirng 8 drr T
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] ki 20 30 d S0 B m
Thi gian ipheii|

Hink ¥ - Thay &di néng 46 phemol hi ok b bang ozon
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4, KET LUAN

E¥i xdy dyng thanh cing phuong phip dé xic dinh déng thii 4 chit Phenol,
Hydroquinone, Pyrocatechol vi Benmoquinane trin thids bi sbe kv long HPLC két ndi
detectar UV & bude song 2549nm v 270am. Pha ding phin tich 13 hin hop HaPO, 0,1%
- MeOH wai ti B 900 10%; nhift 4§ 16 it 40°C3ée &6 ding 0,7Smbiphi. LOD va LOOQ
ciia 4 chdi phitn tich ciing dd dwge xic dinh. Phuong phap nay cho phép 8 xdc dinh,
dmh huymg ding thiri cic sn phiim phy sinh ra tromg qued trinh phdn hiy phenol bing
pharomg phdp oeon haa.
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