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What are Semivolatile compounds?

SVOCs (SemiVolatile Organic Compounds)

Phenols Nitro-Aromaticses Phthalates
0O
OH X
I OR
"X OR'
O

Others (Organic acids, Ketones, Amines, etc.)
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How to analyze SVOCs?

GC/MS technology is most used to acquire chromatograms, identify and
guantitate for SVOCs

o ¥ United States
. Environmental Protection | Search EPA.gov n
\’ Agency

Laws & Regulations v Report a Violation v About EPA v

Environmental Topics v

Environmental Sampling and Analytical Methods (ESAM) Program

ESAM Home

Sample Collection
Information Documents
(SCIDs)

Sample Collection
Procedures and Strategies

Selected Analytical Methods
(SAM)

Analytical Methods and
Protocols

EPA Method 8270E (SW-846):
Semivolatile Organic Compounds
by Gas Chromatography/Mass
Spectrometry (GC-MS)

CONTACT US

This document is included in Selected Analytical Methods for Environmental Remediation

and Recovery_(SAM).
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EPA methods: Update SW-846

GC-MS/MS detector was allowed to use for the analysis of SVOCs by EPA
8270E, updated in 2018

6.1.3.3 An MS/MS detector may be used if the detector has the
necessary pumps, collision cell, collision gases, and high-vacuum system
capable of performing transitions in product ion scan mode or the selected
reaction monitoring mode (SRM) for the target analytes of interest.
Recommendations for specific precursor and product ions in SRM are available
for some target analytes from the manufacturers of the equipment. When
analysis is performed using product ions for quantitation, it is not an appropriate
~erification of the system to perform DFTPP analysis and meet the criteria
outlined in Sec. 11.3.1. The system, however, must be capable of documenting
the performance of both MSs against manufacturer specifications for mass
resolution, mass assignment, and sensitivity using the internal calibrant (e.g.,
Perfluorotributylamine). The performance of the system should be checked at
least weekly, or at a frequency appropriate to meet the needs of the project. At a
minimum, the performance of the system must be checked just prior to the initial
calibration (ICAL).
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Triple quadrupole GCMS (GC-MS/MS)

GC-MS/MS can achieve great selectivity using Selected Reaction Monitoring,
also referred to as Multiple Reaction Monitoring (MRM)

lon Source Q1 Q2 Q3 Detector

Fixed

Fixed
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What are the benefits of GC-MS/MS?

GC-MS/MS can achieve great selectivity using MRM
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What are the benefits of GC-MS/MS?

GC-MS/MS can perform high sensitivity Scan analysis with MRM analysis

%

1007 178
907;
80%
70%
@ Scan 0.05 sec
50-
4 =,
Fie E W !
“ i “ - ~ 307E
\ - 20
’? : MRM 0.1 sec ><a 76 172
| S AISF) 51 /] 126 |
| }' M M 50 100 150 200 250 300 350 400 450 500
ol | T
r 9 . \ (x1,000,000)
) -2 ) 25978 10515510
?:..? . . - _.:’.’.' . E . > .
L»-J»-J | >lp—p! =
' ] > . , ]
' ’ . . L) . 1.5{
1.0%
0.5—f
|

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
10.50 11.00 11.25

@ SHlMADZU Shimadzu Group PowerPoint Template



Today’s presentation

What are Semivolatile compounds?

GC Triple quadrupole Mass Spectrometer
SVOC application

Non-Target analysis in Triple quadrupole
= Conclusion

= Q&A

@ SHlMADZU Shimadzu Group PowerPoint Template



SVOC Application following 8270E

GC and MS conditions Compound list and MSMS parameter

. . o)
Injection Temp. 275" C —
- - - Serialt Type fca. Mode | 15TD Group eueus) °" | Method Ho. Compound Hame (E) Ret. Index 1 |Ret. Index 2 | Ret. Indes 3 | Ret. Time
Injection Mode Split (1:10) . . . . . = . . . . 2
. 1 Target 1) 1 1 1, 4-Dioxane g 2,358
COIumn FlOW 1_2 mL/m|n 2 Target WR M 1 1 W-Witrosod imethy lamine 745 2,603
g Target 1) 1 1 Pur idine TS0 2.643
Flow Control Mode Linear Velocity s | Terset | e ‘ e iueroshen] i i
a4 Target MR M 1 1 Benzaldehyde arn A, BET
. 5 Target MR M 1 1 Phencl 373 2747
COIumn RXI-S MS a1 Target 1) 1 1 Pheno | -d& a7 4. 747
3 Target 1) 1 1 Aniline LR 4,783
(30m x 0.25 mm, 0.25 pum) ; Targer | v 1 T s CohToresty ety 0 o
5 5 a Target 1) 1 1 2-Chlorophenol aa7 4,308
Oven Temp. 40" C(1min)->20  C/min s | ferset | W ! L [l ocDiehiorabensens o o070
arge 2a-Uic orobenzene -
o o o 54 1570 WRH 1 1 1,4-Dichlorobenzene-dd 1026 5 154
to 280 C _> 5 C to 320 C 11 Target 1) 1 1 Benzy | Alcohol 1041 5,280
. 12 Target 1) 1 1 1,2-Dichlorobenzens 1046 5,822
(1 mln) 14 Target MRK 1 1 2-Methy lphenal(o-Cresal) 1055 5.347
. 132 Target 1) 1 1 Eis(Z-chloro-1-methylethyl) ether 1059 5431
Total run: 22 min s Farget | 1 T nitrose-dinrropytamine 076 5o
15 Target MRK 1 1 Z-Methy lphenol (m-Cresol)/d4-Hethyl| 1076 5.574
1 1 17 Target HRH 1 1 Hexach loroethane 1091 5. 700
Carrier Gas Helium T 7 W -
O0m O a9z Target 1) 2 1 Hitorobenzene-d5 1093 5. TET
MS conditions T Farget e 2 T Jiseshorons 775 Bz
20 Target MR M B 1 2-Nitropheno | 1147 6. 144
I 1 1 22 Target HRH z 1 2, 4-Dimethy Ipheno | 1152 6183
SO vent CUt Tlme 2 min 21 Target WRM 2 1 Benzaic fcid 1160 & 248
o 23 Target HFi ke 2 1 Eis(Z-chloromethoxyimethane 17z 5340
lon Source Temp. 200 C S 7T N T T sbiohiorasrens]
o) —
Interface Temp. 3200 C
Detector Voltage 1.3 kV (Absolute)

Commercially available libraries or database can accelerate method
optimization when new compounds need to be added
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Quantitation Result

All 83 compounds passed guidance criteria outlined in EPA 8270E

>60% compounds presented %RSD of RF <20% and excellent linearity
with wide calibration ranges (0.01-50ppm or 0.01-20ppm)

o . .
Calibration curve
Acenaphthene u
8y =0.3903031x
1o ]R?=09999541 R =09999771
Curve Fit: Mean RF
" Mean RF: 3.903031e-001
1] 5D RF: 4.389833e-002
%RSD: 11.247241
10
8
6
4
2
2 T o T T L e o
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25 . . . .
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Quantitation Result

All 83 compounds passed guidance criteria outlined in EPA 8270E

Calibration curve criteria was met for challenging compounds, such as benzoic acid and nitro-group
containing compounds, from 0.2 to 50 ppm when using a quadratic fitting

Area Ratio

1 Benzoic Acid Calibration curve

30y = 0.009390876x? + 0.1802271x - 0.01934678
JR?=09920717 R = 09960280

25 J Curve Fit: Quadratic
7| Weighting: Default (1/C*2)
7| Zero: Default (Not Forced)

1 Mean RF: 2.628977e-001
- SD RF: 1.800277e-001
15 - %RSD: 68478250

1 RSE: 12.903343

20

0.0 25 5.0 75 100 125 150 175 20.0 225 25.0 27.5 300 325 350 375 40.0 425 45.0 475 50.0

BenZOIC ACId Response%

Zoéh %Diff of each calibration point

Conc.Ratio
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Quantitation Result

At Lowest calibration point good peak shape and good repeatability were obtained

1,3-Dichlorobenzene Diphenylamine Pyrene
(%RSD=3.39%) (%RSD=4.20%) (%RSD=3.96%)
169.00>167.20 1.32e3 Q202.10>200.10 (+) 3.65e3
Q146.00>111.10 (+) RT=5 354 1.16e3  Q e (+) RT:%852 € 12367 RT:13.645
100.00 - Y RT=5 411 100.00 - 100.00 - =12.
% | 9% — %, —
_WMK | RT=9.610 RT=9.924 or_10.123 ] \ RT:12.41% \
0'OO"'I""I""I""I""I' 0.00||||||||||||||||||||||||| O'OO""l'"'l""l""l""l
5.0 5.2 54 5.6 5.8 94 96 98 10.0 10.2 12.4 12.6 12.8 13.0

Chromatogram of 10 ppb standard (n=6)
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Quantitation Result

Good repeatability was also achieved for challenging compounds at
lowest calibration point

2-Nitrophenol 2-Nitroaniline Benzoic Acid
(%RSD=19.67%) (Y%RSD=12.39%) (%RSD=16.9%)
Q139.005109.10 (+) 2 7162 Q 138.00>92.00 (+) CT8 499 2.18e2 Q122.10>105.10 (+) 2.05€3
RT=6.450 v
100.00 - \ 4 100.00 - 100.00 -
% — % — %
RT=8.535 1 R7=6.563
1 Rre6.023 RT=6.471 - 1 - !
0-00'I"''I""I""I""I"' 0-00I""I""I""I""I"" O'OO"'I'"'I""I""I""I'
6.0 6.2 6.4 6.6 6.8 8.0 8.2 8.4 8.6 8.8 6.2 6.4 6.6 6.8 7.0
20 ppb Chromatogram (n=6) 20 ppb Chromatogram (n=6) 200 ppb Chromatogram (n=6)
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Qualification Result

Scan/MRM simultaneous analysis support unknown compound identification

?_mg 10,000, D)
ETIC{1.00)

P 105 1116310 (100.00)
2 165 10-115_10 (100.00)
B 14111520 (8.49)
FC2AML (M 141200 { 100 INE)
1754132 0010810 (100.00)
- 116 -0, 100 {14.103)

B 10 05~ 121,008 {960,007

. oo 196E S =5C5 WD { 1040 (4K}

Black:

. 150 1 R %wo AEy
Total Scan ion chromatogram 77 00742 (300,00
200 M 142 10 {T040_ME)

Other color: . gaRiiiieie
MRM chromatogram

24 014110 (12.50)
0283 B0--248.80 {14.
i 2453 -2 135800 {17.43)
N2 85 1-S010) (0 24)
Lo 112 85 = 17310 §90).49)
112265, 00e-164.90 (37.35)
1225 S0~ 100 0T
M3 198 00=- 160,10 (100.00)
113188 00> 158.10 (100.00)
75 W TAL 10178 10 (106 (0]
+ 114 17810152 10 {100.00)
5. 167 0013020
5: 166, 04~ 14060 {1040.0)

TG {(1.00)

Unknown

050

025

. =

T T T T T T T T T T T T
10275  10.300 10325 10.350 10.375 10.40¢ 10425 10450 10475  10.500 10525 10.550

T B L N L I B B L N NN |
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Propyzamide

%

100—% 173 NH
75€ Cl

50 145 175

25 109 285

1 83 191 230
52 66 ‘ ‘ H 209

U NP P00 PO 1 | o oG | TR O R M~ S
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Application Result

- All 83 compounds pass calibration curve criteria outlined 8270E with wide range
- All 83 compounds show good chromatography and repeatability using MSMS

- Unknown peaks can be identified using library search with MRM analysis
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Non-Target analysis in Triple quadrupole

Commercially available,
no need to prepare

AlQS-DB

\ 4 (Automated Identification and Quantification System)

Measurement of instrument

performance evaluation standards ( g Dt
(mass spectra,
v retention times, Theory Category 1 Mumber of Category 2 Number of
calibration curves) Substances Substances Substances Substances
Sample measurement '
L 3 H 1
Pesticide N Polycyclic aromatic 79
v e CH-containing
- substances 194 PCBs 62
M2 Calculation of retention Other 53
times of target substances
Next substance > ¢ I — Oxygen-containing Phenols 50
compounds 150 Other 100
Judgment whether retention | .
time and mass spectrum Analysis Results Aromatic amines 43
; Nitrogen-containin
match those registered 4 9 9 113 Nitrogen compounds 42
compounds
Sample prep Other 28
‘ NO @ Sample 1L Sulfur-containing compounds 12 12
* YES <+—— Phosphate buffer (1 mol/L, pH 7.0, 1 mL) Phosphorus-cantaining compounds 8 8
#+—— Sodium chloride (50 g)
Detected quantity calculation |« Liguid-liquid extraction PPCPs 14 14
v | Shaking with 50 mL dichloromethane for 10 min (twice) Insecticides 184
Dehydration (anhydrous sodium sulfate) o Herbicides 118
<4 No Pesticides 451
. Fungicides 116
* VES Concentration (5 mL, rotary evaporator)
| «—— 1 mL hexane Other 33
Concentration (1 mL, nitrogen gas) Total 942
Iq— Internal standard solution (10 pg/mL, 100 pL) Internal Standards 3
Measurement sample
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Evaluation of AIQS-DB

Using 4 GCMS at 4 location (Column: DB-5ms 30mx0.25mm i.d. 0.25um)

Reproducibility | %RSD (Number of Substances) Many of the substances having no or one highly polar

functional group.

Under 10% 41%(47)

10-20% 37%(42) Polycyclic aromatic hydrocarbons with high boiling point,

substances with relatively high water solubility containing a
high polarity function group

Over 20%(~70%)  22%(25)

i At least 2 high-polarity functional groups such as 2,6-
diaminotoluene, m-aminophenol, etc.

When we try to improve those compounds,

we should consider about polar column.
But as screening purpose, this method is
acceptable.

Shimadzu Group PowerPoint Template
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Demonstrate the use of AIQS-DB

TIC of River water sample (Q3 Scan)

(x10,000,000)
9.077
A
4.
3.5
3 4
2.5;
2.0—?
- w
O.Sé J\J\/LA /j\\d W
:\ A L B A R
5.0 7.5 10.0 12.5 15.0 17.5 20.0
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Detected pollutants example

n-C9H20(Nonane) Naphthalene Bis(2-ethylhexyl)phthalate

100.000 (Xl,OO0,000) (Xl,OO0,000)
(x100.000) 1.00128.00 2 0.4149.00
185.00 ] : .0+
4.0+ ] 1
b 7 60j
4 0.75+ 1
] B 5.0+
3.0+ B 1
1 B 40j
il 0.50+ b
2.0+ i 3.0+
] B 2.04
] 0.25+ ]
1.0 1
1 ] 10j
] 1. . o ] | L L L
= — - — R e e T 1 R — T
30.25 30.50 30.75 31.00
6.25 6.50 6.75 7.00 12.25 12.50 12.75 13.00
Evert#1:03 Scan RetTime : [6.693 -» B.702] - [B.665 <-» B.735] Scandt: [680 -» B82]-[E67 <» B35]  Retlndex: 839! Everti1:03 Scan Rt Time: [12.610 -» 12.620]- (12530 <-» 12.680] Gcantt: [3045 » 3049] - (3013 < 3073]  FetIndes 1189 Event#1:03 Scan RetTime : [30.645 -> 30.655] - [30.555 <> 30.810] Scank : [22058 > 22070] - [21950 <-» 22256]  Retlndex: 2530  |m
Base Peak: 57/474,093 T Base Peak: 128/1 125,569 o Base Peak: 149/7,764,805
1005 Wz 17100 - Abs. Inten. 0~ Rel inten: - -1 0.00| 1004 e T Abs e, PR —— 100 g Tz - 530.00 - Abs. Intan - Rel Iten. - -0.00]
& 100 vi 113 \ 279
99 g - ) Ig:] k) a3 &I 573153, I3
0 T L 4 18140 e e e e T PAB o v . ol 84 . bo__1es 10285 g95 319 3c5 3 429 | 471491 539 s67 sy E.TI L i o] — - il e 2 | Gl
50 100 B0 200 290 200 350 400 40 S0 S0 600 < 100 1ho | 200 280 300 30 | a0 40 sbo | sdo  edo 000 s 200 30 w0 IS0 sl 40 300 s 600
10410 Standard Spectrum ID#35 Standard Spectrum |D#811 Standard Spectrum
% Base Peak: 148/ 1 000
Base Peak: 57/ 1,000 . =
; 9 Base Peak: 128/ 1,000
ol = Wz 15800 Abs. Mien. U Rel bten. 0.00] k = iz p YTy ReL It 1004 148 mz 41200 Aps. Inten 0 el infen. ”ﬁ‘
a 100 a
. ] 457 . .
J J NI | 1 cigs 102 roF IIRRALELE l l— SR \ T T T T T E‘
L ; T e T 7 T T T T T 7 1 3163 ; ; ; ; ; ; ; ; ; ; ; 50 100 150 200 250 300 350 400 450 500 550 600
50 100 150 200 20 300 350 400 430 500 530 600 50 100 150 200 250 300 350 400 450 500 550 600
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Detected pollutants

example

Butoxyethanol

(x1,000,000)
157.00

Eventi#1:03 Scan Ret.Time : [6.760 -» 6.765] - [6.732 ¢-» 6.982] Scandt: [F05-» 707]- [694 <> 794]  RetIndew 902

3.5

3.0+

O
29,29
‘

o
b

Quinoline

(x100,000)

129.00

NS AOYA Y SRR YN —
13.25 13.50 13.75 14.00

Event#1:03 Scan Ret.Time : [13.590 > 13.600] - [13.535 <-> 13.725] Scandt: [3437 -> 3441] - [3415 <-> 3491]  Retlndex: 1242

(x100,000)

Benzothiazole

3.54135.00

Eventd1:(03 Scan Ret Time: [13.370 > 13.380] - [13.315 <-» 13.500] Scant: [3349 -» 3353] - [3327 <-> 3401]  RetIndex 1230

% Base Peak: 57/5,802,167 Base Peak: 59/432 833 % Base Peak: 108/414,945
100 57 mz Abe. Inten. Rel. Inten. 100 = Tz Rel Inten 100 108 135 Abs. Inten. Rel. Inten.
J .| ,_,_,_'W i |
7 = 5 128 -
I |I S," ; 118 14‘315’ ; 1) IE.C. ol',' 0.411 87 ; 415 I4c.; o5 £ ; 57 ; 43 1%‘ | 1681 &0 0l 241287 519 .7 o S H| 1 Lll || ; 415 . : 217 "-I‘ SOl ]
50 100 150 200 250 300 350 400 450 500 550 500 50 100 150 250 300 a%0 500 550 600 50 100 400 450 500 550 600
ID#12 Standard Spectum ID#111 Standard 5 pectrum 1DH113 Standard Spectrum
o Base Peak: 57/ 1,000 Base Peak: 129/ 1‘nn‘n| o Base Peak 135/ 1,000
red o7 ™z Abs. Inten. Rel Tnfen. 100 129 miz 0 Relinten. 000 el Abs. Infen. Rel. Inten.
41 _ - _ 1oz 1
| 7 s | 15248 e g9 08 i
= T T T ‘ T 5 100 150 2% 3o 350 s00 s 6o L S T w T T 1
50 100 150 200 250 300 350 400 450 500 550 600 = = = = ) 100 400 450 500 [100] &00
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Demonstrate Results

Semi-Quantitative Results for detected environmental pollutants using AIQS-DB

Categ Detected Compounds (ng J'I?it:w n:'.r_ater} Categ Detected Compounds (g .l'f;i[:'l nialer} Categ Detected Compounds o gflf: icrl\nucl.;aten
1 n-C11H24 B62.7 1 Biphenyl 160.7 2  Coprostanol 14121.5
1 n-C12H26 120.1 1 Fluorene 44.6 2  Cyclohexanol 899.7
1 n-C13H28 241.3 1 Maphthalene 270.4 2  Ethanol, 2-phenoxy- 1889.0
1 n-C14H30 190.5 1  Phenanthrene 126.4 2  Phenylethyl alcohol 101.2
1 n-C15H32 188.6 2  Diphenyl ether 21386 2  Stigmasterol 1697.2
1 n-C16H34 215.3 2  Isophorone 8601.1 2  1,3-Dichloro-2-propanol 304.5
1 n-C17TH36 419.8 2 2-Methylphenol 506.7 3  2-Naphthylamine 93.4
1 n-C18H38 420.6 2  2-Naphthol 126.0 3  Acetamide, N-phenyl- 571.0
1 n-C19H40 4351 2  2-Phenylphenol 52.4 3 2-Chloroaniline 533.5
1 n-C20H42 541.7 2 4-Methyl-2,6-di-t-butylphenol 167.6 3 3,4-Dichloroaniline 859.2
1 n-C21H44 677.3 2  44ert-Octylphenol 155.4 3 Quinoline 175.4
1 n-C22H46 794.4 2  Bisphenol A 3169.6 4 2(3H)-Benzothiazolone 25443
1 n-C23H48 1118.2 2 Nonylphenol 9845.0 4 2-(Methylthio)-benzothiazol 277
1 n-C24H50 1505.7 2 2.4 .5 Tnchlorophenol 38.1 4 2-Acetyl-5-methylthiophene 65.4
1 n-C25H52 2383.4 2 24 6-Tribromophenol 32926 4  Benzothiazole 177.0
1 n-C26H54 1299.5 2 2,4 6-Trichlorophenol 447 5  Tris(1,3-dichloro-2-propyl) phosphate 677.0
1 n-C27HS6 1392.3 2 Trclosan 211.3 6 Caffeine 1736.5
1 n-C28H58 966.2 2  Bis(2-ethylhexyl)phthalate 11036.3 6  Diethyltoluamide 345.0
1 n-C29HE0 1445.2 2  Diethyl phthalate 2306.6 6  Ibuprofen 1596.3
1 n-C30HB2 1625.2 2  Diisobutyl phthalate 914 .1 6 L-Menthol 4281.0
1 n-C31He4 2393.8 2  Dimethyl phthalate 261.8 6  Thymol 223.1
1 n-C32HE6 979.3 2 Di-n-butyl phthalate 807 .1 6  Nicotine 846.2
1 n-C33HE8 863.2 2  2-Butoxyethanol 4013.9 7  Fenobucarb 551.5
1 n-C9H20 152.0 2  2-Ethyl-1-hexanol 1628.3 7 Pemmethrin 1 661.7
1 4-Cymene 3s1.2 2  alpha-Terpineol 900.9 7 Pemmethrin 2 114.2
1 1,3-Dimethylnaphthalene 618.1 2 Benzyl alcohol 203.7 7  Piperonyl butoxide 85.7
1 2,6-Dimethylnaphthalene 403.9 2  beta-Sitosterol 3799.5 7 2-Phenylphenol (OPP) 63.9
1 2-Methylnaphthalene 100.9 2  Cholesterol 14408 1 7  Biphenyl 346
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Non-target and target analysis with GC-MS/MS

Using 1 method we can acquire both data of non-target result and accurate quant
result following 8270E

[ Create Calibration curve for Target analysis 1

using MRM

A
[ Running sample with Scan/MRM method 1 :} [ Report quant result using MRM data }
[ Report semi-quant result using Scan Data } /\\

1.

0.

150] o.
m 0.0 25 5.0 nc. Ratio
2l o ) e oo 7% o ST ade | ado | o | 130 | o | 180 | 180 | 1o | 180 180 200 | 2o | 2o | 230 240
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Conclusion

GC-MSMS is Ready to use solution for SVOC
analysis following 8270E guidance

GC-MSMS can do both quantitation for analyte

and qualification for unknown compounds at
the same time

() SHIMADZU
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Q&A

For any questions, contact:

Yoshiro Hiramatsu
yohiramatsu@shimadzu.com

Customizable Reports
Connection to LIMS

For more information, Vvisit;
www.OnelLabOneEarth.com

Connect with us:

Twitter - @shimadzussi LinkedIn - /company/shimadzu-scientific-instruments/

Instagram - @shimadzussi YouTube - @ShimadzuScientificlnstruments
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http://www.onelaboneearth.com/
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KBG3q90_V1-WJV7CgH_CW4BTNLL8fBcD-N38JF9fjc1M5W8KBjln60jfFSW1qTm3D7TKM98W1YYtjq5m04tnN40bJ7-H_QT5W8WtrQ78yySM9W4V9GZs6HgB32W8J2TnX6mxzXLW7QHnzc5YGbkcW4m110C56WzFyN6jHLX2mNQ_DVVtrT4454kk9W6MJSh82t8f-YW1D2wrb9jqvX2W3bDpBX8MGSqnW7Kks-T1nkMZLW61vs0x8896RwW8RPQkJ43l5zpW4Gv9mL8fHjN5W2BR19J3Vv209W32wscT78_lyzW9kypR-7drg9pW4DZ_P57Q2VtRN7q5q30WynyjW8JYSxw88qg79W3l8kYS4Kt3cPW6bt1g_5RsbHpW2XsFfR1NKhczW6P-k6g215TNK37Mc1
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