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SUMMARY

DEVELOPMENT OF METHOD FOR ANALYSING MAJOR PHENOL
DERIVATIVES IN COKE WASTEWATER

This paper aims to develope the method for analysis nine phenol derivatives in
coke wastewater by liquid-liquid extraction combined with GCMS. The results
show optimum conditions for pre-treatment and analysis by GCMS. Volume of
sample for extraction 1000mL, pH sample below 2. Mean recoveries of nine
phenolic compounds spiked at 100 pg/L between 79.82 and 94.74 %. The
detection and quatification limit were calculated for all compounds ranged
between 3.60-9.10 ng/L(LOD) and 10.79-27.31ug/L(LOQ) respectively.
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1. MO PAU

Qué trinh luyén cdc 1a qua trinh luyén
than md&, than da, than cam thanh than
cde trong diéu kién yém khi & nhiét
d6 950-1050°C. Sau luyén cdc, san
pham than cbc thu duge co thé dung
lam nguyén li€u, nhién li¢u cho céc
nganh nhu dtc, luyén kim 10 cao, khi

héa, hoa cong nghiép... Cong doan
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dap cdc 1a cong doan cudi cung cua
qua trinh luyén céc [2]. O Viét Nam
phuong phap dap coc u6t dugc lya
chon do gia thanh ré nhung day cling
chinh 13 ngudén phat sinh nuéc thai
chira nhiéu chit 6 nhiém COD, CN-,
phenol, PAHs...Néng d6 phenols
trong nudc thai cdc thuong dao dong
trong khoang tir 300-1500mg/l tuy


https://vi.wikipedia.org/w/index.php?title=Y%E1%BA%BFm_kh%C3%AD&action=edit&redlink=1

thudc vao cong ngh¢ cua tung nha
may ciing nhu ngudn than si dung.
Theo mdt s6 nghién ctru nudc ngoai
thi phenol, dimetyl phenol, metyl
phenol 1 ba dan xuét phenol chu yéu
ciia nudc thai coc [1]. Bai bao nay
nham phat trién phuong phap phan
tich dén xuat metyl phenol va dimetyl
phenol c6 trong nudc thai ce dé gitp
cho cic nha nghién ciru hiéu r6 hon
vé ban chét, phuc vu cho cong tac
nghién ctlru.

2. THUC NGHIEM

2.1. Hoa chit, thiét bi

Hoa cht
- Metylene cloride, n-hexane, acetone,
NaCl, Na;SO,, KyCOgs, Silicagel

100/200 mesh Merck, Buc

- Chat chuan 2-metylphenol, 3-
metylphenol, 4-metylphenol, 2,6-
dimetylphenol, 2,5-dimetylphenol, -
2,4-dimetylphenol, 3,5-
dimetylphenol,  2,3-dimetylphenol,
3,4-dimetylphenol, Pentafuorobenzyl
bromide Sigma — Aldrich.

Thiét bi, dung cu: may sic ki GCMS-
QP2010, Shimadzu, Nhat; may ct
quay chan khong Buchi R-200, hé
théi khi nito; cot 1am sach 30 cm x
10mm va cic dung cu thuy tinh
khac...

2.2. Lay miu, bao quan, xir Iy mau
Ldy mdu, bdo qudn

2 méiu nuéc dap coc trude xur 1y tai
Cong ty C6 phan Gang thép Thai
Nguyén, phudong Cam Gia, thanh phd
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Thai Nguyén,tinh Thai Nguyén duogc
lay vao ngay 09/ 3/ 2017. Mau dugc
chtra trong chai thuy tinh ¢6 nat xody
va bao quan & nhiét do < 5°C. Mau
MI (nuéc thai cdc da pha lodng trude
khi dua vao hé théng xir 1y, mau M2
(nudc thai cbe dam dac).

X Iy mdu [4,5]

01 L mau, diéu chinh pH < 2 bang
H,SO4 rdi chuyén vao binh chiét.
Thém 30g NaCl, lic mau bang thiét bi
lic ding. Thém tiép 50 mL diclome
va lac 10-15 phut. Bé phan pha 15
phat. Lap lai qua trinh nay hai lan.
Gop cac dich chiét sau d6 loai nuéc
bang Na,SO4 khan. CO cit quay va
chuyén dich chiét sang n-hexane va
¢6 con 1mL. Binh muc 1én 4mL bang
acetone (dich chiét A). Hat 100pL
dich chiét A, dinh mac 1én 8 mL.
Thém 100uL PFBBr 5% va 100uL
K,COs 10% vao bng, day kin nip,
dun & 60°C trong 1 gid (dich chiét B).
Loai nuéc dich chiét B bang Na,SO,
khan, c¢d con 1mL (dich chiét C).
Chuan bi cot lam sach c6 chia 2g
Na,SO, khan va 4g silicagel, hoat héa
cot bang 6mL n-hexan véi tdc do
2mL/phat. Sau hoat hda, dua dich
chiét C vao cot; thém10 mL hexan
chay qua cot. Loai bo toan bd phan
dich chiét nay (phan doan 1). Cho 10
mL hon hop 15% toluene trong hexan
(phan doan 2); 10 mL hdn hop 40%
toluene trong hexan (phan doan 3); 10

mL hdn hop 75% trong hexan; va 10



mL hdn hop 15% 2- propanol trong
toluen (phan doan 4). Toan bo dich
chiét tir phan doan 2,3,4 duoc gop lai
va cb dic, chuyén dung moi hexan vé
ImL trude khi bom trén GC/MS.
Diéu kién sic ki: chwong trinh nhiét
do6 100°C (8 phut), tang dén 220°C
(5°C/phiit). Tong thoi gian la 32 phit.
Thé tich bom mau IuL, ché do
splitless mode, khi mang He véi van
tbc 40cm/gidy, tbc do dong khong
ddi. Nhiét do cong bom mau, ngudn
ion va interface twong ung la 230°C,
220°C va 220°C. Ap sudt 16 cot
69K pa.

3. KET QUA, THAO LUAN

3.1. Khao sat chwong trinh nhiét d¢
Céc hop chat metyl phenol va dimetyl
phenol dugc dan bang PFBBr trong

PhOH + G/H,FsBr

K2C03

mau duoc phan tach bang cot mao
quan DB-5MS c6 thoi gian luu va
cudng do pic on dinh hon so véi khi
chua dwoc din xuit hoa do da thay
thé nguyén tr H nhém —OH bang
nhém -C;H,Fs. Chinh vi thé san pham
tré nén it phén cyc hon va lam tang
kha nang tach trong cot sic ky khi.
Qué trinh phan tach bang sic ki khi
phu thudc nhiéu vao sy bay hoi cua
mau, viéc din xuit hoa cac metyl
phenol va dimetyl phenol tir chat
phan cuc manh tro thanh cac hop chat
phan cuc yéu s& dé bay hoi, ddng thoi
tach d& dang hon bing cic chwong
trinh nhiét d6 10 cot.Cac phan ng
trong qué trinh dan xuat hoa duoc mo
ta trong phan tng sau:

N C;H,FsOPh + HBr

Tién hanh phan tich hdn hop 9 dan
suat phenol c6 nong d6 1ppm da dugc
dan xuat hoa véi cac chuong trinh gia
nhiét thay ddi nhu sau: ban dau gitr
100°C trong 8 phdt, toc d6 gia nhiét
cho dén 220°C dugc thay ddi lan luot
145, 8, 11, 14°C/ph(t.

Két qua cho thay ¢ téc do gia nhiét
5°C  phat pic 2,6-

cac cua

60°C
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dimetylphenol va 2,5-dimetylphenol
duoc phan tach dé dang hon, pic can
xung, chan pic khéng bi dodng. O céac
tbc do gia nhiét 8, 11, 14°C/phat thi
xay ra hién tuong cac pic trén bi dinh
lien nhau do thoi gian luu cua cac
chat co thay doi 16n.
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Hinh 1: Sdc ky do cac metyl phenol va dimetyl phenol da dwroc dan xudt héa véi
téc dé gia nhiét: (a) 5°C/phat; (b) 14°C/phit

Két qua cho thay ¢ téc do gia nhiét
5°C/phit cac pic duoc phan tach dé
dang hon, khong c6 hién tuong chong
pic nhu & cac lan do véi toc do gia
nhiét cao hon.

3.2. Xay dung dwdng chuin

Hon hop chuan céc dan xuit gdbm cac
metyl phenol va dimetyl phenol dugc

pha & néng d6 1 mg/L trong hexan,
sau d6 duoc din xuat hoda bang
PFBBr véi cac budc nhu quy trinh
phén tich va do trén GC/MS. Puong
chuan dwoc xay dung tai 8 diém (tur
0,008 — 1 mg/L). Két qua cho thiy
duong chuan cua céc chat déu c6 hé
s6 hdi quy tuyén tinh R* > 0,99.

Bang 1: Két qua xay ding dwong ngoai chuan

A . Phwong trinh dwong R Tén chat Phwong trinh dwong R
Tén chat . .
chuan chuan

2-metylphenol Y = 6477461x — 63833,5 0,997 | 2,4-dimetylphenol | Y =1171398x — 8759,76 0,998

3-metylphenol Y =7315226x — 71907,62 | 0,998 | 3,5-dimetylphenol | Y =3538795x —33734,42 | 0,998

4-metylphenol Y = 4485215x — 42606,8 0,998 | 2,3-dimetylphenol | Y =2806907 -19265.41 0,998
2,6-dimetylphenol | Y =2393827x —19650,42 | 0,998 | 3,4-dimetylphenol | Y =2045570x —17957,56 | 0,998
2,5-dimetylphenol | Y =298714x — 27438,37 0,998
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Calibration

M1 Harre:2-methydphenol

B FG477461.04 1096 *e63833 500000
wl=0.997%45

Calibration

M2 Mane Smmethylphetol
BFT315225 909862 % T1907 616418
ml=0.9%3153

Calibration

2 Hane 4anetioelphenol
[rer4485215 208067 %e- 42606, 7946400
ml=0.998125

[*10°6] # Comuc. (ppi) [M06] # Clome . (ppem) [*1076] # Cone. (ppa)
F 1 1.000 F 1 1.000 3 1 1.000
60 2 p.soo || TOC 2 o5 | 40 2 0.500
[ 3 0.250 3 0.250 L 3 0.250
sol 4 035 | 500 4 0125 | aqb 4 0.123
L 5 0.063 I 5 0063 5 0.063
6 0031 L 6 0051 . & 0.031
R YRETRET] 7 oot | "G00 1o ¥ 0016 | "800 05 10 7 0.016
[*10°0] ] 0008 #1070 8 0.00% [0n0] & 0.008
Calibrarion Clalthraticm Calibration
MO Fame:2 f-dismethoelphennl D#:5  Hane:2 S-dimethylphenol D#6  Hhone:2 4 dimefhylphenol
B 2393526 53603 % 19650 420639 Bz 2089713 06146 %2743 310035 B 1171397 695728 5759 763630
mwl=0993457 wl=0.998411 wl=0993722
[*10°6] # Corwc. (pprm) [“076] L3 Core . (pprn) [*1076] # Cotc. (ppa)
1 Looo || 00 1 1.000 1 1.000
2ol 2 0.500 | 2 oso0 | gl 2 0.500
3 0.250 3 0.250 3 0.250
Wk 4 0125 4 01z | .l 4 0.123
} 5 oo || Lot 5 0.063 5 0.063
L 6 0031 L 6 0031 L & 0.031
e os 10 7 wots || M oS 1o 7 oots | "% o5 1o 7 0016
[00] g 0.008 [*10°0] 8 0.003 [*1070] 5 0,008
Calibration Calibration Calibration

L7 Mame:d S5-dimetbgelphenol
EHF3538705 40303633731 474804
mwl=0.992019

[*10°0]

2 Mame:d S-dimetterlphenol
[oF28069069 634005 #:- 191506, 50262 5
mwl=0.998747

[*10°0]

.2 Hane:3 4-dimettorlphenol

ml=0.998404

0°0]

Fe204 5570 023211 %: 17057 561115

[H0m] # Clonc. (pprm) [#10°7] H Come. (ppen) [“1076] # Conc. (ppam)
1 1,000 ¢ 1 1000 1 1.000
sol 2 0.500 2 osoo | 20r 2 0,500
: 3 0250 | 2ot 3 0.250 3 0.250
3 0.125 4 a2 | 1ot 4 0.123
Lok 3 nos3 | L0 ] 0.063 5 0.063
& 0.031 6 0.031 & 0.031
L A noE (R ——
00 0.5 10 7 0.014 00 05 10 7 0.016 00 05 10 7 0.016
8 0.003 8 0.00% B 0.003

Hinh 2: Buong chudn cia cac dan xudt phenol dwoc xay ding trén GC/MS

3.3. Khao séat thé tich dung mai
chiét

Céc mau nude sau khi lay vé phong
thi nghiém duoc tién hanh tach chiét
bang metylen. Tién hanh khao sat 3
lan tach chiét bang metylen va thé
tich dung méi chiét lan luot la 30, 40,
50 va 60 mL rdi tién hanh cac buéc
twong ty nhu trong quy trinh xu ly.
Lap lai 03 mau cho mdi su thay doi
thé tich dung méi chiét, sau d6 tinh
hiéu suat thu hoi trung binh. Két qua
khao sat cho thay khi tach chiét 3 lan
v6i 30 mL Metylene cloride hiéu suit
dat thip hon 65%. Tiang dan luong
dung moi Metylene cloride cho mdi
lan chiét 40, 50, 60 mL thi hi¢u suit
thu hoi trung binh lan luot 1a 73,4;
82,5; 84,21 %... Két qua nay duogc
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chitng minh qua céng thuc (1), khi
cang tang thé tich dung méi chiét thi
ty 16 cc dan xuat phenol dugc phan
b6 vao pha dung méi nhiéu hon, khi
cang tang thé tich dung mdi chiét (V>)
dén mot gia tri téi han thi lugng dan
xuat phenol chiét tach (E,) bi giam
dan [3]. Nhu vay chidng tdi lya chon
thé tich dung mdi chiét cho mdi lan
chiét tich 1a 50 mL dé dam bao hiéu
suat thu hdi ciing nhu tiét kiém chi
phi xt ly.

Trong do

En: lwong dan xuat phenol tach chiét
dugc sang Metylene cloride (mg)
V;: thé tich nudc (mL)



V,: thé tich dung méi Metylene

cloride (mL)

n: s6 1an tach chiét
Dc: Ty 1é ciia hé s6 phan bé cua chat
can chiét tach gitra hai pha V, va Vi
3.4. Xac dinh gia tri sir dung cia
phuong phap
P thu hdi: Chuan bi cac miu tring
v6i thé tich 1L vao cac binh chiét,
thém chit chuan & néng do 100 ng/L
va tién hanh xir 1y véi cac bude nhu
trén. Lam lap lai 5 1an va mdi mau
phan tich 5 lan. Két qua thu duoc tai
bang 1 cho thay do thu hdi thip nhat
la 3,5 - dimetylphenol 79,82% va cao
nhét 1a 2,5-dimetyphenol 94,74%.

Thém 1L nuéc cat vao phéu chiét,
thém hdn hop chuan dé tao mau thu
nghiém c6 nong d6 cudi cung 25ng/L
va tién hanh xir Iy voi cac bude nhu
trén, lam lap lai 5 lan. Két qua tinh
toan gidi han phat hién va giéi han
dinh lwogng thé hién trén bang 1 cho
thdy tin hiéu phat hién cua 3-
metylphenol cho tin hiéu tét nhat, tir
nong do 3,6 ng/L di phat hién duoc
va & nong d6 10,79 ng/L cho phép
dinh luong duoc véi do tin cay chip
nhan. Kha nang phat hién cua 3,5-
dimetylphenol la thap nhét, & néng do
9:10 ng/L bat dau phét hién thay va ¢
nong d6 27,31 ng/L két qua phan tich

Xac dinh gigi han phat hién (LOD)

mai dang tin cay.

va gioi han dinh lwong (LOQ):
Bang 2: Két qud xdc dinh gia tri si dung Ciia phwong phdp

ey Do thu hoi LoD | LOO ey Do thu hoi LoD LOO
Tén chat trung (ng/ll) | (ng/L) Tén chat trung (ng/L) | (ng/)
binh(%0) binh(%0)

2-metylphenol 89,28 5,36 16,09 | 2,4-dimetylphenol 85,72 5,89 17,66

3-metylphenol 87,83 3,60 10,79 | 3,5-dimetylphenol 79,82 9,10 27,31

4-metylphenol 84,71 5,03 15,08 | 2,3-dimetylphenol 88,47 7,27 21,82

2,6-dimetylphenol 88,81 7,36 22,07 | 3,4-dimetylphenol 88,90 7,47 22,41
2,5-dimetylphenol 94.74 6,69 20,08

3.5. Két qua phan tich mat s6 mau nwéc thai coc hoa tai Thai Nguyén
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Hinh 3: Sdc ky dé mau nurdC thai coc hoa tai Cong ty Gang thép Thai Nguyén.
(M1) Mdu nuéc thdi coc pha lodng; (M2) Mdu nuéc thai Coc dam dac
Dua trén quy trinh phéan tich da xay Nguyén: Nudc thai cdc da pha lodng

dung va diéu kién phan tich sic ky (M1), nuéc thai céc dam dac (M2).
khi d& khao sat & trén. Chung toi tién Két qua phan tich cac dan suéat duoc
hanh phan tich 02 mau nudc duoc lay thé hién trong bang 4.

tai Cong ty C6 phan Gang thép Thai
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Bang 3: Két qua phan tich mdu nuéc thdi coc hoa tai
Cong ty Gang thép Thai Nguyén

Tén chit M1 M2(mg/L) Tén chat M1 M2
(mg/L) (mg/L) (mg/L)
2-metylphenol 9,11 105,21 2,4-dimetylphenol 1,78 21,12
3-metylphenol 17,26 222,50 3,5-dimetylphenol 3,21 35,37
4-metylphenol 10,82 109,74 2,3-dimetylphenol 0,40 4,75
2,6-dimetylphenol 0,74 8,75 3,4-dimetylphenol 1,20 14,36
2,5-dimetylphenol 1,83 20,78

Két qua trong bang 4 cho thay tat ca
cac chat thuoc 2 nhém dan xuét déu
dugc phat hién. Trong do 3-
metylphenol c6 ndng d6 Ion nhat
220,5 mg/L, sau d6 la 4-metylphenol
va 2-metylphenol. Nhu vay Ccéc
metylphenol 1a mot trong cac san
pham chinh sau qua trinh dap céc.
Téng nong dd cac metylphenol tai
Cong ty C6 phan Gang thép Thaéi
Nguyén dat 437,45 mg/L 16n hon so
v6i nuée thai coc & Shanxi — nha may
san xuit cbc chiém 40% san luong tai
Trung Qudc (334 mg/L) [6].

4. KET LUAN

ba xay dung duoc quy trinh phéan tich
hai nhom dan xuat gom 9 hop chat:2-
metylphenol,  3-metylphenol, 4-
metylphenol, 2,6-dimetylphenol, 2,5-
dimetylphenol,  2,4-dimetylphenol,
3,5-dimetylphenol,2,3-dimetylphenol,
3,4-dimetylphenoltrong nuéc thai coc
hoa bang phuong phap chiét long
lng két hop séc ky khi ghép néi khéi
pho. Gigi han dinh luwong cua 3-
metylphenol thip nhat (10,79ng/L) va
cao nhat 1a  3,4-dimetylphenol
(22,41ng/L) .
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