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SUMMARY
STUDY ON ANALYSIS PROCEDUREFOR DETERMINING PeCB
IN COMBUSTIONWASTE

Pentachlorobenzene (PeCB) is one of Persistent Organic Pollutants (POPs). PeCB was
unintended generated by the combustion of the waste from incinerator. Process
analysis PeCB after surveys in different conditions of sample processing procedures
and setup programs in GC (ECD) device is using soxhlet extraction with solvent mixed
acetone-hexane at ratio 1/1 of volume, cleaning by amixed silicagel:carbon active at
ratio 9/1 of weight and with DCM/n-hexane solven at ration 1/3 of volume. The
influence of Polychlorinated biphenyl (PCB) is negligible, the influence of sulfur is
removed with copper powder. The last solution of sample processing procedures was
running on the optimal program GC device (ECD) have high recovery (80-120%) and
small standard error(<2%).The quantification and detection limits of the method are
1,5 pug/kg and 0,5 pg/kg, respectively. The analysis results show that the PeCB contents
in the ash of the four incinerators in the northern region have mean value recovery and
coefficient of variation are 92.75% and 10.55%.
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1. GIOI THIEU cac nhién liéu c6 chira gbc clo, dic biét

Pentachlorobenzene 1a mot trong 9 chét 1a sinh khéi va chat thai tir cac 10 thiéu

POPs ddc thugc bang A va C trong cac
chat quy dinh cua cong udc Stockholm
nam 2011.[1]. Hién nay PeCB khong
con dugc st dung nira, nhung PeCB lai
phat sinh khong chu dinh trong qua trinh
nhiét phan khong hoan toan & hau hét

dbt chat thai y té, sinh hoat, cong
nghiép...[2,3]. Trén thé giéi luong
PeCB pha thai vao moi truong udc
khoang 85.000 kg/nam (sb liéu 2007).
Nguodn phat thai 16n nhét 1a tir viéc dot
chét thai ran (33.000 kg/nam)[4]. Ngudn
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tir 16 d6t chét thai co thé di vao moi
truong ¢ dang khi ( khoi 10), long ( nude
thai ctia hé thong xur 1y ) hodc chét thai
rén ( tro, xi 10).

Viét Nam hién nay chua c6 quy trinh
chinh thtrc nao duge dua ra dé danh gia,
kiém soat, ciing nhu phan tich hop chit
PeCB phat sinh do qua trinh dbt chay.
Khao sat cac diéu kién tdi wu trong qua
trinh 1dy mau, bao quan, xir Iy va phan
tich mau, anh hudng cua cac yéu to lién
quan dén qua trinh xac dinh PeCB la
duoc nghién ctru va thyce hién.

2. THUC NGHIEM

2.1. Hoa chit

Chat chuan Pentachlorobenzene nong do
100 ug/ml, noi chuan
Pentachloronitrobenzene néng do 1000
Hg/ml va chat chuian dong hanh
Decachlorobiphenyl nong d6 100 pg/ml
déu duoc mua tir hing AccuStandard,
My. Cac dung moéi nhu acetone, n-
hexane,dichloromethane va methanol
clingduoc mua tir hang Merck, Duc.

Mot s6 héa chat khac nhu cot 1am sach
HyperSep™ Si, FL, CI8 cua hing
Thermo Scientific, hat silicagel, than
hoat tinh dugc mua tir hang Merck, Ptic
dung dé lam sach mau.Na,SO,dung dé
loai nudc trong mau dugc hoat hoa &
nhiét do 400°C trong 4 gio.Hat silicagel
dugc hoat hda ¢ 130°C trong 16 gio. Dé
ting kha ning 1am sach mau hon hop
silicagel/than hoat tinh c6 ti 1€ 9/1 theo
khdi lwong dwoc st dung. Bot dong
duoc lam sach truéc khi sir dung. Khi
mang la N, 5.0 cua Messer, Btc.Trong
qua trinh xtr Iy mau c6 sir dung mau nén
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1a cat dugc 1am sach & nhiét do 450°C
trong 4 gio.

2.2. Thiét bi

Hé théng sic ki khi GC-2010,
Shimadzu, Nhat Ban c¢6 hé bom mau tu
dong duoc két ndi vai detector cong két
dién to (ECD) voi cot mao quan SPB-
608™(30m x 0,25mm x 0,25um). Mot
s6 thiét bi khac nhu may lic KS501,
IKA-Werke, Birc. May khudy tron MSI
Minishaker, Ika-Werke, Duc, may cét
quay chan khong Buchi, Ptrc, v.v. cling
dugc sir dung trong tach chiét mau.

2.3. Khao sat diéu Kkién tdi wu trén
thiét bi phan tich GC 2010.

Tién hanh phan tich miu chuan PeCB
trén thiét bi GC (ECD) voi cot SPB —
608™. Lya chon chuong trinh nhiét do
cho céng bom, cot va detetor ECD.
Khio sit ché do chay chia dong va
khong chia dong, toc do dong khi mang.
Xay dung duong chuan ndi chuan cho
viéc phan tich PeCB, xé4c dinh gidi han
phat hién cia thiét bi.

2.4. Khao sat cac diéu kién toi vu
trong qua trinh xir Iy miu.

a. Khao sat phirong phdp chiét

Lua chon 3 phuong phap phd bién nhat
dé tién hanh chiét PeCB c6 trong mau la
phuong phap chiét lac thong thuong(1),
chiét siéu 4m(2) va chiét soxhet(3). Viéc
chiét mau duogc thuc hién dua trén 10
gam mau cat néncod bd sung chit chuan
PeCBva chuan dong hanh (PCBs 209)
¢6 cung nong d6 100 pug/Kg. Puoc lap
lai it nhat 5 lan dé xac dinh do léch
chuan.

Tién hanh khao sat dong thoi dung méi



chiét v6i hdn hop dung méi khac nhau
nhu Acetone—n-Hexane (A),
Dichloromethane—n-Hexane
(B),Dichloromethane— Acetone (C)vdi
cac ti 1& 1/1, 1/3 theo thé tich cho timg
hdn hop dung moi.

Vi du: Mau chiét bing phuong phap
chiét soxhlet v&i hdn hop dung méi
acetone —n-hexane ti 18 1-1 theo thé tich
¢6 ki hiéu mau c6 dang M3-A-1/1.

b.  Khao sat phwong phap lam sach.
Mau dugc théong qua phuong phéap
soxhlet v&i hon hop dung méi acetone —
n-hexane ti 1& 1-1 theo thé tich. Puoc
lam sach qua cac cot HyperSep™ Si,
FL, C18 (60mg) va cot nhdi silicagel -
than hoat tinh (10g). Stir dung hon hop
dung moi A hodc B véi thé tich 40, 60
,100m] dé rira giai. Mau sau d6 dugc co
vé Iml, tién hanh phan tich ham lugng
PeCB theo chuong trinh di dugc t6i wu
trén thiét bi GC (ECD).Panh gia quy
trinh phan tich t6i wu théng qua két qua
dinh lugng PeCB, d6 thu hoi, d6 lip lai
2.5. Khao sat anh hwéng ciia tap chit
hiru co’ va lvu huynh va phwong phap
lam sach.

San pham dbt cua rac thai c6 chwa PCB
va luu huynh. Dé khao sat sy anh hudng
clia tap chét hitu co va luu huynh bang
cach thém mdt luong xac dinh ham
lugng PCB va Na,S vao trong mau cat
nén. Phan tich mau theo quy trinh di t6i
uu.

Dé loai bé anh huong cua luu huynh,
sau khi chiét mau c6 can vé 5ml, ly tdm
tach phén két taa, chuyén toan bo dich
chiét sang vial khac, thém vao d6 2g bot

dong, lic dung trong mot vai phat bang
thiét bi vortex. Thu 14y toan bd dich chiét,
¢ vé thé tich 1ml bang dong khi Nito.
Phan tich mau theo quy trinh d3 t6i uu.
3. KET QUA VA THAO LUAN
3.1. Piéu kién tdi wu trén GC (ECD)
dé dinh tinh PeCB
a. Chuong trinh phdn tich trén thiét bi
GC (ECD)
Chuong trinh tdi wu nhu sau:Nhiét do
cong bom 1a 220°C, nhiét do detector 1a
300°C, thé tich bom mau 1a 1.0uL. Khi
mang la Np/khong khi. Chuong trinh
nhiét do 10 cot la: 150°C (gitt 5 phat),
tang (8°C/phut) dén 290°C (giir 8 phut),
ché d6 chia dong, toc d6 dong qua cot 1a
0.87 ml/min.
V6i chuong trinh nay viéc phan tich
PeCB c6 thoi gian tién hanh phan tich
ngin, Peak c6 hinh dang dep va cach
déu nhau trong ca sic ky do. S6 luong
peak nhidu han ché, d6 nhiéu nén cia
peak thap. Ngoai ra con giup rira sach
cic chu tir nhiém ban trong cot & lan
phan tich trude
b.  Xdy dwung dwong chudn néi chuan
dé dinh luong PeCB
Puong chuan dugc dung voi dai ndng
d6 PeCB tir 25 pg/L dén 400 pg/L, ndi
chuan ndng do 100ppb. Phuong trinh
duong chuan cé dang f(x) = 6.65¢°x -
4.50ev6i R* = 0.9999.Thoi gian luu
ctua PeCB la 8.943 phut, HCB la 12.393
phat, noi chuan IS 1a 13.817 phuat va
chuén dong hanh 1a ¢ 29.118 phit.
3.2. Piéu kién tdi wu ciia qua trinh xir
1y méu
a. Phuong phdp chiét.
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Bang 1: Mét sé két qua tét nhdt cia thit nghiém phwong phdp chiét

STT Kihiéu mau | PeCB (ug/Kg) | Do thu hoi(%) Sai s6(%)
3 M3-A-1/1 99.48 100.19 0.36
6 M3-A-1/3 110.75 115.2 12.98
7 M1-B-1/1 106.39 103.43 4.91
8 M2-B-1/1 88.895 91.54 9.78
9 M3-B-1/1 108.45 106.32 7.38
18 M3-C-1/3 80.4 84.23 17.68

Két qua thir nghiém ¢ bang 1 cho ta thay
mauM3-A-1/1 ¢6 két qua trung binh
chinh x4c nhat (99.48pg/Kg), do thu hoi
trung binh cao (100.19ug/Kg), sai sd
trung binh cta phép do 1a 0.36%.Nhu

vay phuong phap chiét soxhlet v6i hdn
hop dung méi chiét 1a acetone — hexane
ti 18 1-1 theo thé tich duoc lua chon cho
quy trinh xir Iy mau.

b. Phuwong phdap lam sach.

Bang 2. Két qua thir nghiém lya chon cét 1am sach

. PeCB D6 thu P
STT Cot lam sach N Sai s0 (%)
(ng/Kg) hoi(%)

1 HyperSep'™ Si 59.89 50.32 44.895
2 HyperSep™ C18 67.58 58.43 36.995
3 HyperSep FI 86.83 85.43 13.87
4 Silicagel-than  hoat

' 4 1.61

tinh 106.79 96.43 0

Béng 2 cho thiy cot silicagel-than hoat
tinh cho két qua t6t nhit v6i do thu hoi
cao (96.43%),sai sb trung binh thap
1.61%.

C. Gidi han phat hién (LOL) va gioi han
dinh lvong (LOQ) cua phwong phap
Gidi han phat hién cta phuong phap
duoc xac dinh khi tién hanh phan tich 5
mau thir ¢6 néng do 0,5ug/kg trén 10g
mau céat nén. Két qua cho thay, phuong
phap phéan tich PeCB c0 gigi han dinh
luong LOQ = 1,5 pg/kg va gidi han phat
hién LOD = 0,5 pg/kg.

d. Xdc dinh @b thu hoi, hé so bién thién
cua phwong phap

Dé tinh toan d6 thu hoi, thi nghiém duoc
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tién hanh nhu sau: thém chit chuan & 2
nong d6 khac nhau la 50pg/L va
200pg/L vao mau nén. Tién hanh phan
tich lap lai 5 lan. Do thu hdi va hé sb
bién thién cia phuong phap phan tich
PeCB nhu sau: Nong do 50pg/L c6 do
thuhdi va hé sb bién thién 1a 90,2% va
10%; Nong d6200ug/L co do thu hdi va
h¢ sb bién thién 1a 109,7% va 5%. Sau
khi thir nghiém nhiéu 1an c6 thé két luan
d6 thu hoi ciia phuong phap nam trong
khoang 80 — 120%va hé sb bién thién
trong khoang 3 — 20%.

e. Phwong trinh tinh két quid PeCB

trong mau tro thdi 1o dét



Cq X F %V,

C pmm—
ME/KE 1000 x m, x Y%erk

Trong d6:Cq:ndéng do do duoc trén thiét
bi (ug/L); Vi: thé tich miu dinh mirc
cudi: (L); F: hé sb pha lodng; ms: khbi
lwong mau(Kg); %crk: phan trim chat
ran kho.

3.3.  Anh hudng ciia hop chit tap
chét hiru co' va luu huynh.

Mau cat nén sau khi bo sung thém PCB
va Na,S duogc phén tich bang quy trinh
t6i uu khi khong ¢ su xir 1y bang bot
ddng va co xur 1y bang bot dong cho ta
nhan thay anh huéng cua luu huynh 13
nén peak bi dang 1én cao ¢ khoang thoi
gian 10 phuat dén 20 phut, tuy khong gay
anh huong truc tiép dén peak PeCB
nhung gay tac dong dén viéc nhan dién
peak HCB, chét ndi chuan, gdy kho khan
cho viéc tinh toan két qua PeCB (Hinh
3) Sau khi xir dung bo dong dé loai bo
lru huynh thi nén peak c6 sy 6n dinh
hon (Hinh 4), sy 4nh hudng cta nén la
khong dang ké dén viéc nhan dién peak
HCB, ciing nhu chét ndi chun.

Anh huéng cua PCB 1a khong dang ké
do thoi gian luu cua hinh dang peak cia
PeCB, HCB khong bi tdc dong. Nhung
nén cua sic dd s& bi ting do nhidu (
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Hinh 3: Mau nhiém lwu huynh

Hinh 4: Mau xir Iy luu huynh
bang bét dong
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Hinh 6: Mau tro xi 16 dot chat thai y
téva cong nghiép - Bai rac Nam Son -
 Soc Son — Ha Noi

3.4. Két qua mgt sO mau tro, xi cia lo
d6t rac & phia bac Viét Nam.
Két qua do thir nghiém mot sd cic mau
tro xi duoc ldy tai 04 10 ddt rac & phia
Bic Viét Nam dugc trinh bay trong bang
1. Trong mau tro xi c6 xuit hién réat
nhiéu peak chua xac dinh va duong nén
bi nhidu hon so véi miu cat nén thu
nghiém nhung van khong c6 dnh huong
16n dén viéc dinh xac dinh cac peak cua
PeCB, Peak PeCB, ndi chuin, chuin
ddng hanh. Nhu vay ta ¢ thé dinh lugng
ham lugng ciia PeCB mot cach dé dang
v6i su kiém soat do thu hoi thong qua
tinh toan ham luwong cta chuan dong
hanh keém theo.
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Bang 3. Két qud mau tro trai 4 Io doi rac

i Loai | Kétqua | Do thu hoi Do léch CcVv
Vi tri lay mau x A
) mau (mg/Kg) (%) chuan (%)
L \ J4 h J4 th 5= AN
odotchatthalyteva | o il 022 92 0021 | 3.16
cong nghiép Nam Son
Lo ddt chat thai con
0 Aot CRALTAteong | 1 i | 0.049 86 0007 | 827
nghiép 2000, Nam Son
Lo d6t chat thai C.ty ]
Troxi | 0.024 105 0.004 20.28
TNHH Hung Hung
Lo dbt rac thai sinh .
Trothai | 0.088 88 0.005 10.48
hoatC.ty TNHH MTX 2
Trung Binh - 92.75 0.009 10.55
4. KET LUAN report R5744.01/R0005/ABE/CKV/Nijm,

D3 xac dinh duoc quy trinh t6i wu cho
viéc phan tich dinh lugng PeCB trong
tro thdi 16 dot rac véi do thu hdi ndm
trong khoang 80-120%. Phuong trinh
duong chuan nodi chuan tuyén tinh véi
R%99.99%. Quy trinh dua ra bién phép
han ché sy anh hudng cua luu huynh
bang viéc bd sung bot dong vao giai
doan chiét mau. Sy anh huéng ciia PCBs
1a khong dang ké. Két qua phén tich mau
tro tai 4 10 ddt rac 1a kha quan véi do thu
hdi ca0(92.75%), hé s6 bién thién nho
(10.55%).
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