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LOINOI PAU

DPuogc phép cua Bé Gido duc va Dao tao va s ung hé rong réi cua cac té chuc khoa hoc va cong
nghé trén toan quéc, Hoi nghi Toan qudc “Khoa hoc Trai dat va Tai nguyén voi Phét trién bén viing -
ERSD 2018” duoc t6 chuc tai Truong Pai hoc M6 - Dia chat (HUMG) véi sy tham gia va phéi hop té
chirc caa nhiéu don vi quan ly, nghién ctu khoa hoc, dao tao va san xuat cé uy tin gom Truong Dai hoc
Mo - Bia chét, Tap doan Cong nghiép Than - Khoéang san Viét Nam, Tong cuc Pia chit va Khoang san
Viét Nam, Tong hoi Dia chit Viét Nam, Cuc Po dac, Ban d6 va Thong tin dia ly Viét Nam, Hoi Co hoc
da Viét Nam, Hoi Dia chat Thay van Viét Nam, Hoi Dia chit Cong trinh va Mai truong Viét Nam, Hoi
Khoa hoc Cong nghé¢ Mo Viét Nam, Hoi Ky thuat N6 min Viét Nam, Hoi Cong nghé khoan - Khai théc
Viét Nam, Hoi Tréc dia - Ban d6 - Vién tham Viét Nam, Vién Dia chit thuoc Vién Han 1am KHCN Viét
Nam, Vién Bia chit va Dia vét ly bién thudc Vién Han 1am KHCN Viét Nam, Vién Khoa hoc Cong nghé
Mo - VINACOMIN, Vién Khoa hoc Bia chat va Khoang san, va Vién Vit 1y dia cau thudc Vién Han 1am
KHCN Viét Nam. Hoi nghi nhim tao mét dién dan dé cac nha khoa hoc, chuyén gia va cac nha quan ly
gi6i thiéu nhiing két qua nghlen ctru khoa hoc mai, trao d6i thong tin, thao luan va dé xuat cac y tuong,
hudng nghién ctu mai, nham nang cao chit lugng cong tac dao tao va nghlen cau khoa hoc, chuyen glao
céng nghé va phuc vu phét trién kinh té - x4 hoi, hudng t6i hoi nhap quéc té va phat trién bén vimg dbi
v6i Khoa hoc Trai dat va Tai nguyén thién nhién va nhiéu linh virc khoa hoc khéc c6 lién quan nhu Co -
bién, Cong nghé Thong tin, Xay dung,...

Trong quéa trinh to chircc Hoi nghi, Ban Té chic Hoi nghi d4 nhan duogc rat nhidu sy quan tam
cua cac nha khoa hoc, nha quan 1y trong va ngoai nudc, trong d6 c6 hon 300 bao céo va tom tit bao
céo khoa hoc duogc guri téi Ban bién tap. Trén co so d6, Ban Bién tap da tuyén chon duoc 234 béo
céo c6 chat lugng, phan &nh nhiing két qua nghién ctiu khoa hoc céng nghé méi nhat thugc nhidu
linh vuc khéc nhau lién quan téi céc chu d& cua Hoi nghi. Céc thong tin khoa hoc méi duoc trinh bay
tai Hoi nghi dugc dang trong Tuyén tap tom tit cic bao cao va Tuyén tap cic bao cdo toan vin cua
Hoi nghi, trong d6 toan bg thong tin khoa hoc vé hoi nghi dugc ghi trong dia CD. Riéng tuyén tap
bao c4o toan van duoc in thanh 16 tap, mdi tap &g véi mot chu dé khoa hoc sau:

Dia chat va Tai nguyén dia chat
Dia chat cong trinh - Dia chét thay van
Coéng nghé k¥ thuat mai trong xur Iy moi truong
Quan ly Tai nguyén va Méi truong
Sinh thai méi truong va Phat trién bén ving
Nhiing tién bo trong Khai thac mo
Nhiing tién bo trong Tuyén khoang
Nhiing tién bo trong Xay dung cdng trinh ngam
Nhiing tién bo trong Vat liéu va Két cau xay dung
Ky thuat Dau khi tich hop
Tric dia cao cip va Quan tric dia dong luc
Cong nghé vién tham va dir liéu khong gian
Cong nghé thdng tin va ttng dung
K§ thuat Dién va bién tir
Ky thuat didu khién va Ty dong hoa
K§ thuat Co khi va Bong luc

Ban t6 chuc xin trén trong cam on Trudng DPai hoc M6 - Dia chét, Vi tu cach 14 don vi ding cai va
chii tri Hoi nghi, cling cac don vi dong t6 chirc da hop tac va gop phan quan trong vao su thanh cong cua
Hoi nghi nay. Cam on céc nha khoa hoc dé dong gop cac cong trinh khoa hoc cho Hoi nghi va déc biét 1a
cac chuyén gia dd tham gia bién tap dé nang cao chét lugng caa bao céo khoa hoc.

Mic di d4 ¢ gang bién tap dé dam bao chat lwong cua cac bao cao khoa hoc nhung khong thé
tranh khoi cac 16i ky thuat trong cac bao céo, rat mong nhan dugc sy cam thong ciia téc gia bao cao
va ban doc. Ban té chiic mong mudn tiép tuc nhan duoc su hop tac chat ché va gop y chan thanh cua
cac don vi va ca nhan ddi vé6i viéc t6 chirc va bién tap, xuat ban cac két qua khoa hoc cua Hoi nghi
nham nang cao chat lugng cua cac hoi nghi tiép theo va gép phan thuc day sy phat trién bén viing
cua cac hoat dong nghién ciru khoa hoc, chuyén giao cong nghé thudc cac linh vuc Khoa hoc Trai
dat va Tai nguyén va cac linh vuc khoa hoc khac c6 lién quan

THAY MAT BAN TO CHUC
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Nghién ctru phuong phap xac dinh phenol va danh gia sy 0 nhiém
nudc sudi Coc - Thanh Phd Thai Nguyén

Dio Dinh Thuan®™ * Nguyén Vin Dung
Khoa Méi triueong, Truo’ng Bai hoc Mé - Pia chat

TOM TAT

Phenol va phenol dan xuit trong nu6c thai ciia mot s6 nganh cong nghiép nhu than cdc, loc dau, bot gidy,
nhugm... Nhung hop chat nay tao ra huong vi, mau Sac va gy doc cho thuc vat va dong vat séng trong
nudc, N6 co thé gay hai cho siic khoe con ngudi. Mot s dan xuat phenol ¢6 thé gay ung thu. Trong bdi
canh caa bai viét nay, ching t6i sir dung phuong phéap phan tich trac quang dé xac dinh 6 nhiém phenol &
sudi Céc, Cam Gia, Théai Nguyén. Két qua phan tich cho thay: Chi c6 gia tri pH trong mau dugc chon l1a
nam trong gioi han, tat ca tim mau tir sui Cc bi 6 nhiém vai 6 nhidm phenol rit cao, cao gap 2,44 + 33
14n so v6i QCVN 40 - 2011/BTNMT cua Viét Nam ddi véi nuéc thai cdng nghiép. Chi cé hai mau lay tai
song Cau véi ham lugng phenol nam trong gidi han, nuéc ¢ séng Cau khdng bi 6 nhidm bai phenol.

Tir khéa: Phenol, 6 nhiém, nudc thai, quang phd

Pit van dé

Thanh ph(’) Théi Nguyén la mét trong nhirng trung tdm cdng nghiép I6n ¢ Viét Nam. Noi day, tap trung
nhiéu nha may, xi nghiép nhu: Nha may gang thép Thai Nguyen Nha may Glay Hoang Van Thy, Nha
may dién Cao Ngan,... Hang ngay xa mot lugng I6n nudc thai vao Sudi Cdc gay 6 nhidm cho ngudn tiép
nhan va nguén nudc S6ng Cau. anh huong dén con ngudi va hé sinh thai tu nhién cia khu vure d6. Nude
thai ciia nha may san xuét than céc c6 chira nhiéu hop chét hiru co khé phéan hay, vi dy nhu phenol. Ham
lwong phenol trong nude dap cde, nudce thai caa cac nha may Coe thuong rat cao.

Nudc thai ¢6 chira phenol ciia nha may Céc duoc phét sinh cha yéu tir cac nguon sau: Nugc amoniac
(NHs) tuan hoan du tai phan xuéng cbe; Nudc 1am lanh cudi, nuéc phan ly benzen tap tai phan xuong
hoa; Nudc rira, nuéc phan ly dau coc trong phan xuéng hoa; Nudc tir thap chung NHs & cong doan chung
dau cbe; Nudée thai tir hoi nudc tap o trong duong dng dan khi.

Trong qua trinh san xuit than céc, than da dugc chung cat trong 16 cdc khdng c6 khong khi ¢ khoang
1000°C. O nhiét do nay, cac chat hitu co ¢6 trong than m& s& bi phan huy, thoat ra cung hoi nudc. Bé thu
duoc san pham than coc ngudi ta can qua cong doan dap coc. Xe dap dua coc nong vao thap dap. Dap COC
tai nha may Céc bang phuong phap udt. Nguoi ta dung nudc lanh phun vao coc dang & nhiét do cao aé
lam nguoi than coc. Nudc thai cliia cong doan dép coc 1a nude co chia nhleu céc hop chit hiru co kho
phén huy va cha yeu 1a hdn hop hidrocacbon thom, di vong thom, dan xuat cia chang. Phenol 1a mot
thanh phan trong sb d6.

Phenol va cac dan xuat phenol c6 trong nuéce thai cia mét sé nganh cong nghiép nhu than cdc, loc hoa
dau, san xut bot gidy, nhuom,... Cac hop chat loai nay lam cho nuéc c6 mui la, c6 mau, gay doc déi voi
sirc khoe con ngudi. Mot s6 dan xuét caa phenol c6 kha nang gay ung thu.

Dé xac dinh phenol nguoi ta thuong sir dung cac phuong phap nhu tric quang [4], sic ky long cao ap
(HPLC) [5], V.v... Trong noi dung bai bao nay, ching toi sir dung phuong phép phan tich trac quang dé
xac dinh ham lugng phenol c6 trong nudc thai cua Sudi Coc, Phuong Cam Gid, Thanh phé Théai Nguyén.

2. Thuc nghiém
2.1. Thiét bi, dung cu va héa chat

Cac loai binh dinh muc 5; 10; 25; 50; 100; 1000 ml va pipet cac loai (Schott — Duran cua Bic). Giéy
loc Sartorius (Buc), mang loc 0,45 pm.

May do pH dé ban (Precisa, pH-meter 900); Can phan tich Shimadzu — AUW220 ciia Nhat Ban; May
quang ph6 UV — VIS Varian Cary 50 series; hdng Varian; Australia.

May cét nudc hai lan, Barloworld caa Anh, Model A4000D.

Tac gia lién h¢
Email: daothuan64@gmail.com
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Natri sunfat khan, Na2SOs, dang hat, séy & nhiét o 105°C trong 2 gio.
2.2. Ldy mdu va bdo qudn mau
2.2.1. Ldy mau

L4y mau cac loai nudce khac nhau duoc tién hanh theo 1ISO 5667 — 1, TCVN 5992 : 1995 (I1SO 5667 —
2), TCVN 5993 : 1995 (ISO 5667 — 3). Mau dugc chira vao binh thuy tinh hoac polyme.

M3i dot thi nghiém ldy 10 mAu. Cac mau nudéc thai duoc lay truc tiép tir cac vi tri di chon, cho vao
binh nhua polyetylen dung tich 1000ml da dugc xu ly sach bang axit HsPOa va CuSQa.5H20 khan, ria
sach va trang lai bang chinh nuéc thai tai vi tri 1dy mau.

2.2.2. Bdo qudn mau

Céc mau Iy vé phong thi nghiém can dugc phan tich ngay trong ngay, d6i voi cac mau chua thé phan
tich ngay duoc bao quan lanh & ~5 °c, nhém han ché su hoat dong cua vi sinh vat phan huy phenol. C6
thé bao quan mau bang cach: axit hoa mau bang axit photphoric dén pH ~ 4 hoic tic ché biang céch thém
1,0g ddng (I1) sunfat vao 1 lit mau.

Bang 1. Vi tri ldy mdu va ky hiéu mdu

TT | Ki hiéu ” Toa dg y Dic diém vi tri 14y mau

1 N1 585,930 2,388,464 | Tai cong xa thai caa nha may ra suoi Coc
2 N2 586,177 2,388,859 Suoi Cdoc, cach cong xa thai 200m

3 N3 586,769 2,388,785 Suoi Caoc, cach cong xa thai 500m

4 N4 587,066 2,389,205 Sudi Cdc, cach cong xa thai 1000m

5 N5 587,560 2,389,378 Sudi Cdc, cach cong xa thai 1500m

6 N6 588,004 | 2,389,427 Sudi Cdc, cach cong xa thai 2000m

7 N7 588,424 | 2,389,081 Sudi Cdc, cach cong xa thai 2500m

8 N8 588,375 2,388,538 Sudi Cdc, cach cong xa thai 3000m

9 N9 588,671 2,388,093 biém cuoi sudi coc, noi d6 ra song cau
10 N10 588,276 2,387,130 Song cau, cach diém cudi sudi c6 500m

2.3. Phan tich méu

LAy chinh xac 50ml mau vao binh cat thay tinh dung tich 100ml, axit hoa bang axit HsPO4 dén pH ~ 4,
thém 5ml dung dich CuSOs 0.1M. Chung cat dugc ~ 450ml mau thi tam dirng va b sung vao binh cét
~50ml nudc cat a 4m, chung cét tlep cho dén khi thu dugc ~500ml trong binh thu. Néu hdn hop trong binh
bi duc, can loc qua gidy hoic mang loc. Chuyén toan bo dung dich trong binh thu vao binh dinh muac
500ml, dinh mtc dén vach (goi 1a dung dich X). Hat v° ml dung dich X (tir 0.5 + 10ml), tao phan ung
mau va do quang nhu khi xay dung duong chuan.

3. Két qua va thio luan
3.1 Két qud Khdo st cdc d‘teu Kign téi wu va xdy dung dwong chudn xdc dinh ham lwong phenol
3.1.1. Két qud khdo sdt cdc diéu klen t6i weu co phan vmg tgo phic mau antipyrin

So 6 phan tng[7]:

Phenol + 4-aminoantipyrine + OH phuc mau do antipyrin.

Chiing t6i da chon dugc cac diéu kién toi uu cho phan ing tao phitc mau nau do antipyrin la: Khoang
gia tri pH ti wu = 8,0 + 10,0; Khoang gia tri nong d6 4-aminoantipyrin ti wu = 0,0005 + 0,0015M; Gia
tri nong do KsFe(CN)e t6i uu = 0,0025M.

3.1.2. Phé hdp thu cua phirc mau ndu dé antipyrin
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Hinh 1. Phé hdp thy ciia phiic mau antipyrin trong dai budc song tir 400-700nm
o ) ba gia tri nong do khac nhau
Tur pho d6 trén hinh 1 cho thay, phirc mau hap thu cuc dai ¢ budc song 500nm. Tir d6 chung t6i chon

88



gié tri Amex = 500nm l2 gi4 tri A ti wu.
3.1.3. Két qua xay dung dwong chudn xdc dinh phenol

Do quang loat dung dich mau trén may UV — VIS Varian Cay 50 series & gi4 tri Amax dd chon. Dung
dich nén dugc chuan bi twong tu, nhung khong ¢ phenol.

Puong chuan trén hinh 2 duoc thiét 1ap ¢ cac diéu kién téi uu cho phan mg tao phirc mau va thyc hién
o[7]:

Thoi gian do ti wu: tréiw = 20 phit (phirc bén mau trong khoang 15 — 60 pht).

Gia tri budc song t6i uu A = Ama = 500nm.

Phuong trinh dudng chuin: A = 0,147Cerenot + 0,0006, V6i hé sé twong quan R® = 0,9999. Pudng
chuan di duoc danh gia o tai liéu voi do tin cay 98,67%, gisi han phét hién cia phuong phép (LOD) =
0,02 mg/l, gi6i han dinh lugng ctia phuong phap (LOQ) = 0,05 mg/1.

Bang 2. Céc dung dich d@é xay dung dwong chudn

Vbb
Vob
Voo NHs Vob 4- Vbb Dinh muc
DD %gjﬁm 0,5M, ml dém, ml | aminoantipyrin | KsFe(CN)s dén, ml Cotema A
' 0,1M, ml
0 0 0,00 0,00
1 0,5 0,05 |0,0076
2 1,0 0,10 |0,0150
3 3,5 0,35 |0,0518
4 50 2,5 2,0 1,0 1,0 100 0,50 |0.0756
5 6,5 0,65 |0,0959
6 8,5 0,85 |0,1253
DD Vbb Vop NH3 Vop Vob Vob binh muc
CsHsOH | 0,5M, ml dem, 4- KsFe(CN)s | dén, ml | Conemol A
10 g/l, ml ml aminoantipyrin
0,1M, ml
7 10,0 2,5 2,0 1,0 1,0 100 1,00 |0,1474
8 12,0 1,20 |0,1768

Hinh 2. Puong chudn dé xdc dinh phenol
3.2. Két qud xdc dinh ham lwong phenol trong cAc Mdu nwéc sudi Céc, phwong Cam Gid, thanh pho
Thai Nguyén
3.2.1. Két qud xdc dinh ham lirong phenol va cac thong sé 6 nhiém trong cac mau nudc & sudi Coc (dot
1) Két qua phan tich pH, DO, COD, TSS va phenol mau nuéc & sudi Coe dot 1 dugc trinh bay trong bang
3

Bang 3. Két qua phdn tich ham lirong phenol va cac théng sé 6 nhiém dot 1

Thong s6
N pH DO COD Cphenol, mg/l
Mau
N1 6,3 2,83 156 16,48
N2 6,0 4,67 139 15,87
N3 6,3 4,53 132 14,33
N4 6,3 5,23 107 13,27
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Théng s6
N pH DO COD Cphenol, mg/l
Mau

N5 6,0 5,17 96 10,87
N6 6,3 4,17 89 5,48
N7 6,0 3,22 44 3,50
N8 6,7 5,18 34 2,20
N9 6,7 5,87 16 0,08
N10 7,0 6,07 11 0,01

Tir két qua trén bang 3 cho thay: Gia tri pH dao dong trong khoang 6,0 — 7,0; Gié tri DO dao dong
trong khoang 2,83 — 6,07 mg/l; Gia tri COD dao dong trong khoang 11 — 156 mg/l; Ham lugng phenol
dao dong tir 0,01 — 16,48 mg/I.

3.2.2. Két qud xdc dinh ham lwong phenol va cac thdng sé 6 nhiém trong cac mau nudc ¢ Sudi Coc (dot
2) Két qua phan tich pH, DO, COD va phenol mau nuéc ¢ sudi Coe dot 2 dugc trinh bay trong bang 4.

Bang 4. két qua phan tich ham luong phenol va cac thong sb 6 nhidm dot 2

Thong so6
Mﬁu pH DO COoD Chhenol, mg/l

N1 6,0 3,11 187 18,32
N2 6,7 4,33 153 15,30
N3 6,3 4,83 137 12,73
N4 6,7 5,63 133 11,41
N5 6,0 5,75 81 9,86
N6 6,7 4,70 102 5,33
N7 6,0 3,43 45 2,13
N8 6,3 5,58 30 1,48
N9 6,7 5,27 18 1,07
N10 6,3 6,36 12 0,03

Tir két qua trén bang 4 cho thay: Gia tri pH dao dong trong khoang 6,0 — 6,7; Gi tri DO dao dong
trong khoang 3,11 — 6,36 mg/l; Gia tri COD dao dong trong khoang 12 — 187 mg/1; Ham luong phenol
dao dong tir 0,03 — 18,32 mg/I.

3.2.3. Két qud xdc dinh ham lwong phenol va cac thdng sé 6 nhiém trong cac mau nudc ¢ Sudi Coc (dot
3) Két qua phan tich pH, DO, COD va phenol miu nudc & Sudi Coe dot 3 dugc trinh bay trong bang 5.

Bang 5. két qua phan tich ham lugng phenol va cac thong sb 6 nhidm dot 3

Thong so6
N pH DO COD Cphenol, mg/l
Mau

N1 6,30 2,72 175 15,24
N2 6,00 4,21 160 14,63
N3 6,70 4,77 146 14,34
N4 6,70 5,80 115 11,27
N5 6,30 5,73 85 9,78
N6 6,00 4,42 79 3,92
N7 6,30 3,61 58 2,66
N8 6,30 5,72 35 1,22
N9 6,70 5,29 14 0,07
N10 6,30 6,52 9 <0,01

Tir két qua trén bang 5 cho thay: Gié tri pH dao dong trong khoang 6,0 — 6,7; Gia tri DO dao dong
trong khoang 2,72 — 6,52 mg/l; Gia tri COD dao dong trong khoang 9 — 175 mg/l; Ham lugng phenol dao
déng tur <0,01 — 15,24 mgl/l.

3.2.4. Pénh gid chung mirc dg 6 nhiém nuéc Susi Coc, phirong Cam gia — TP Thai Nguyén

Két qua tong hop trén céc bang 3, 4 va 5, so sanh voi QCVN 40:2011/BTNMT vé nudc thai cong

nghiép cho thy:

90



Gid trj pH cua céc mau phan tich trong 3 dot déu dao dong trong khoang 6,0 + 6,7, nam trong gidi
han mac A va B.

Vé gla tri DO: 8 miu phan tich trong nuéc sudi Coe déu co gié tri DO kha thap, chimng té nuéc sudi
Céc bi 6 nhiém cac chit hitu co.

Vé chi tiéu COD: Chi c¢6 cac mau N7, N8, N9, N10 ¢ gia tri COD nam trong gidi han cho phép caa
mic A (<75 mg/l), con cac mau N1, N2, N3, N4, N5, N6 déu vuot gisi han cho phép cua muc A, dic biét
cac mau N1 va N2 c6 gia tri COD kha cao, vugt mirc B (<150 mg/1).

V& ham luong phenol: Chi ¢6 mau N10 nam trong gidi han cho phép ciia mic A vé ham luong tong
phenol (<0,1mg/1), con tat ca cac mau N1 + N9 déu vuot gidi han cho phép ciia mic B vé ham lugng tong
phenol (<0,5 mg/1).

Nhur vay, theo chidu dong chay tir cira céng xa nha may Céc, doc theo sudi Céc, dén Song Cau, ham lwong
phenol giam dan. T4t ci 8 miu phén tich trong nuéc sudi Coc (tir N1 + N8) déu bi 6 nhidm phenol véi ham
lwgng tir 16,48 = 1,22 mg/l, cao hon mirc B tir 2,44 dén 33 1an. Riéng maiu N9 tai noi dé ra séng Ciu va miu
N10 d duoc pha lodng béi nrde séng, c6 ham lugng phenol nim trong gidi han cho phép cia mirc A.

Két luan

Di khao sat cac diéu kién t6i uru cho phan tmg tao phitc mau nau dé antipyrin (dé xac dinh phenol).
ba xéy dung dugc 01 dudng chauanr xac dinh phenol bang phuong phap tric quang c6 do chinh xac
cao dé xac dinh ham lugng phenol trong nudc.

Da phén tich ham lugng phenol va mot vai thong s6 6 nhigm trong nuéC sudi Céc, phuong Cam Gig,
TP Thai Nguyén, Tinh Thai Nguyén. Cac s6 liéu phan tich cho thiy ca 8 mau phan tich trong nudc sudi
Cbc déu bi 6 nhiém phenol rat cao, virot qua muc B cia QCVN 40:2011/BTNMT vé nuéc thai cong
nghiép tir 2,44 dén 33 lan. Chi 2 mAu nuoc séng Cau nam trong gidi han cho phép, nhu vay nuéc séng
Cau khong bi 6 nhim phenol.
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ABSTRACT

Study on methods for determining phenol and analysis of water
resources of Stream Coc - Thai Nguyen City

Pao DPinh Thuanl’*, Nguyen Van Dungl,
Faculty of Environment, Hanoi University of Mining and Geology

Phenol and phenol derivatives are found in wastewater of several industries such as coke, oil refinery, pulp,
dyeing, etc. These compounds make water flavor, color and cause toxic effect to plants and biota living in the
aquatic environment, it might be harmful to human health. Some phenol derivatives can cause cancer. In the
context of this article, we use photometric analysis method for the determination of phenol pollution in Stream
Coc, Cam Gia, Thai Nguyen. Analytical results showed that: Only pH value in the selected sample is within the
limit of QCVN 40: 2011/BTNMT for waste water from indusrie set up by the MONRE, but all eight samples
from stream Coc are polluted with very high concentrations of phenolic compounds. It was 2.44 + 33 times,
higher than that of the QCVN 40 — 2011/BTNMT. for the industrial wastewater. Two water samples collected
from River Cau contained phenol at a concentration within the limit of the Standard, thereflore water in River
Cau could be considered to be cleaned from phenol.

Keywords: Phenol, pollution, wastewater, spectrophotometric.
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